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1001 G Street, N.W.
Suite 500 West
Washington, D.C. 20001
tel. 202.434.4100

fax 202.434.4646

Writer’s Direct Access
Richard F. Mann

(202) 434-4229
mann@khlaw.com

August 21, 2018

Via Electronic Mail and Mail

Stephen DiFranco, PhD

Consumer Safety Officer

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety

Division of Petition Review

U.S. Food and Drug Administration

5001 Campus Drive

College Park, MD 20740
Stephen.difranco@fda.hhs.gov

Re: Agropur, Inc.’s GRAS Notice No. GRN 000763
Dear Dr. DiFranco:

We are writing to respond to a series of questions posed by FDA with respect to GRAS
Notice No. GRN 000763 for a-lactalbumin derived from cow’s milk.X For ease of reference, we
reproduce each question below, followed by the relevant response.

Part 1

1. In the notice proposes uses of a-lactalbumin (o-lactalbumin or a-La) in several food
categories, including foods for which standards of identity exist, located in Title 21 of the
Code of Federal Regulations. We note that an ingredient that is lawfully added to food
products may be used in a standardized food only if it is permitted by the applicable
standard of identity.

We can confirm that a-La will only be added to foods that are the subject of a standard of
identity if the applicable standard of identity would permit for the use of the ingredient.

=
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2. For premixes (e.g. powdered nutritional beverages), please indicate if the use level is
expressed on an as consumed basis.

For the premixes, the use level is expressed not on an as-consumed basis but rather as a
percentage of the powdered beverage on a dried basis. The percentage of a-La in the beverage
on an as-consumed basis will vary based on the beverage mix reconstitution instructions.

Part 2
1. Please provide a statement that the ingredient meets the specifications of a-lactalbumin
published in the Food Chemicals Codex (FCC 11).

We can confirm that Agropur’s a-La meets the specifications for a-La under FCC 11.

2. Please provide information about the molecular weight, isoelectric point, structure and
stability (e.g., to acid, heat) of o-lactalbumin and whether it is present in the apo- and/or
holo-form in the final product described in the notice. We note that the literature
describes multiple methods of separation of o-lactalbumin from other milk proteins on
the basis of the molecular weight, Ca2+ binding, or isoelectric point (Lindahl and Vogel,
1984; Kamau et al., 2010; Neyestani et al. 2003).

The molecular weight of Agropur’s a-La is approximately 14,000 Daltons. Agropur’s is the
holo- form of a-La. The iso-electric point is approximately 4.3; it is in the range of 4.2-4.5.
Structurally, the molecule is composed of 123 amino acids, the sequence of which is publicly
available.2

In terms of heat stability, Agropur has determined that a-La is heat stable at typical
concentrations of 2-5% in aqueous solutions. The heat stability is impacted by presence of other

2 Brew, Keith, et al., The Complete Amino Acid Sequence of Bovine a-Lactalbumin, The
Journal of Biological Chemistry 245, 4570-4582. September 10, 1970, available at
http://www.jbc.org/content/245/17/4570.full.pdf.
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molecules and ions that may interact with o-La, as well as the pH.2 A-lactalbumin is acid-stable
and forms a clear solution at pH below 4.0.4

3. Please provide a brief description of how o-lactalbumin differs from other whey proteins.
1t is not clear from the notice why Agropur would isolate o-lactalbumin from other whey
proteins for addition to particular foods, particularly if it has a PDCAAS similar to whey,
as indicated in the notice. Please provide publicly-available information about the use
and functionality (in food) of this ingredient. (We note several references are available,
including Layman et al., 2018; Barbana et al., 2011; Chatterton et al., 2006; Ipsen and
Otte, 2007).

There are benefits to using a-lactalbumin in place of whey protein generally because of its heat
stability.> Although a-lactalbumin accounts for approximately 15 to 20% of total protein in whey
protein concentrates, a-lactalbumin possesses enhanced heat stability compared to many of the
other protein present in whey, such as lactoglobulin. As a result, and because it is characterized
by a PDCAAS similar to whey in general, a-lactalbumin can be used as a replacement for whey
protein concentrates in applications in which enhanced heat stability is required. In addition,
alpha-lactalbumin is rich in the amino acid tryptophan. Some food formulations that target
delivery of higher amounts of tryptophan can use alpha-lactalbumin as a replacement for whey
protein isolate.

a.l.  Was it your intent to incorporate these method references from the GRN 000504
amendments in GRN 0007637 If so, please provide a statement in your response
indicating applicable references.

Yes, we incorporate by reference the methods in GRN 000504.

3 Permyakov, Eugene A., and Lawrence J. Berliner. "o-Lactalbumin: structure and

function." FEBS letters 473.3 (2000): 269-274.

4 Boye, Joyce 1., Inteaz Alli, and Ashraf A. Ismail. "Use of differential scanning

calorimetry and infrared spectroscopy in the study of thermal and structural stability of a-
lactalbumin.” Journal of Agricultural and Food Chemistry 45.4 (1997): 1116-1125.

3 Layman et al. (2018); Crowley SV, Dowling AP, Caldeo V, Kelly AL, O'Mahony JA,

“Impact of a-lactalbumin:p-lactoglobulin ratio on the heat stability of model infant milk formula
protein systems.” Food Chem. 2016 Mar 1;194:184-90.

This document was delivered electronically.



KELLER AND HECKMAN LLP
Stephen DiFranco, PhD
August 21, 2018
Page 4

a.2.  Are both microfiltration and ultrafiltration used in the GRN 000763 method of
manufacture? If so, please discuss. The description of membrane filtration is not
adequate without discussion of membrane pore size or components of milk that
are separated.

Yes, both microfiltration and ultrafiltration are used to individually separate different molecular
weight components present in the whey streams. The typical pore size for microfiltration is 100-
500 kD, and the typical pore size of the ultrafiltration membrane is 1-50 kD.

a.3. Iselectrodialysis used in the GRN 000763 method of manufacture? If so, please
discuss.

a.4.  Are enzymes used in the GRN 000763 method of manufacture? If so, please
discuss.

Neither electrodialysis nor enzymes are utilized in purification of a-lactalbumin by Agropur.
Chromatography is utilized to isolate the whey proteins from non-protein components, as a core
step in isolating/fractionating a-lactalbumin.

b.1.  Was it your intent to incorporate references cited in GRN 000633 and its
amendments into GRN 0007637 If so, please provide a statement in your response
indicating applicable references.

Yes, given the similarity in the identity and production of whey protein addressed in GRN
000633 and a-lactalbumin, we would like to incorporate the references cited in GRN 000633 into
GRN 000763.

c.1.  Please discuss use of chromatography for o-lactalbumin purification, including
published literature, previous GRNs (e.g., GRNs 196, 669), or other publicly
available references.

Agropur has chosen to utilize our core expertise in chromatography and isolation technologies to
manufacture a higher purity a-lactalbumin. See Ye X, Yoshida S, Ng TB. 2000. Isolation of
lactoperoxidase, lactoferrin, a-lactalbumin, B-lactoglobulin B and B-lactoglobulin A from bovine
rennet whey using ion exchange chromatography. IntJ Biochem Cell Biol. 2000 Nov-
Dec;32(11-12):1143-50.

d.1. Please cite regulations or effective food contact notifications supporting use of
these ion-exchange materials for fluid milk or milk protein products.

The resins used in Agropur’s process comply with 21 CFR 173.25 (“lon-exchange resins™),

paragraph (a)(20). These resins comply with related provisions under paragraphs (b)(5) and
(d)(2) of Section 173.25.
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e.2.  Are added salts removed during the method of manufacture?

As part of the ultra- and dia-filtration processes used in purification, sodium chloride is
partitioned and removed from the a-lactalbumin stream. Some of the calcium is bound to the
proteins and is not removed.®

f.1. Please provide a statement that the starting material or subsequent whey
protein is pasteurized.

As stated in Section I1.A (page 6 of GRN 000763), “To ensure pathogen control and compliance
with regulatory requirements, the clarified and separated liquid sweet dairy whey is pasteurized
in accordance with Pasteurized Milk Ordinance (PMO) requirements. Specifically, the product
is pasteurized using High Temperature Short Time (HTST) at a minimum temperature of 161°F
for a minimum of 15 seconds.”

f.2.  Please identify the organic solvent used, state whether it is food grade, and
discuss residual levels of solvent in the finished product.

We clarify that no organic solvents are used in this process. Our primary source for alpha
lactalbumin is whey from cheesemaking. Alternatively, milk may also be used as the
source. Agropur uses an aqueous salt solution to precipitate proteins other than alpha-
lactalbumin.

g.1.  There is a statement in the notice that "major whey proteins are fractionated by
ion exchange to remove extraneous components, resulting in a purified liquid
protein.” Referring to the flow diagram on page 7, ion exchange is shown as a
processing step used only for whey derived from cheese making Is this correct? If
yes, how are extraneous component proteins removed when whey is obtained
directly from milk?

lon exchange is used to remove non-protein extraneous components (lactose, minerals, and some
unwanted proteins) from the whey stream. Further membrane processing is needed to separate
and concentrate individual proteins.

h.1.  Please provide statement regarding food-grade milk starting material and
compliance with 21 CFR 1240.61 and applicable limits for pesticides, veterinary
drugs, and PCBs.

The milk starting material for Agropur’s a-lactalbumin is food grade and produced in accordance
with good agricultural practices. As such, it meets applicable state and federal regulations,

6 Calcium Binding by a-Lactalbumin in Human Milk and Bovine Milk, Lonnerdal B, and

Glazier C. 1985. The Journal of Nutrition 115:9 pages 1209-1216.
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including regulatory limits on veterinary drug residues, polychlorinated biphenyls (PCBs), and
pesticides.

Part 3

1. Please revise your exposure estimate to include discussion of a comparable milk protein
or use intake data from a recent U.S. food survey of individuals to estimate intake of the
GRN 000763 ingredient.

2. In your exposure discussion, please address background intakes of a-lactalbumin from
consumption of whey ingredients and milk-based foods. What is the total estimated intake
from background levels plus proposed use of o-lactalbumin ingredient?

As a conservative numeric estimate for background consumer exposures to a-lactalbumin, we
have used data concerning the consumption of dry whey and whey protein concentrates, of
which o-lactalbumin is a significant component,” as well as the consumption of milk.2 In this
regard, the per capita dry whey and whey protein concentrates consumption is estimated to be
approximately 2.9 g/person/day. Approximate intakes for high-end users (typically considered
to be 90" percentile users) could be twice this number — 5.8 g/person/day based on an FDA
approximation for widely used additives.2 As stated in Section IT of GRN 000763, o-lactalbumin
is one of the four major whey proteins present in cow’s milk and constitutes 20-30% of the
overall protein content contributed by the whey proteins present in milk. Accordingly, the 90™
percentile users are expected to consume 1.2—1.7 g a-lactalbumin/person/day. According to the
USDA’s ERS, the per capita fluid milk consumption is estimated to be 154 Ibs/person/year,

z Whey Protein Concentrate — Agricultural Marketing Service USDA -
https://www.ams.usda.gov/sites/default/files/media/Whey%20Protein%20Concentrate%20TR.pd
f.

8 USDA data on per U.S. annual per capita consumption of dairy products from July 27,

2018 indicates a whey consumption of 2.3 Ibs/person/year. (The spreadsheet with the relevant
data is available at https://www.ers.usda.gov/data-products/dairy-data/ (last accessed July 27,
2018).) This corresponds to a daily consumption of 2.9 g/person/day, calculated as follows:

2.3 Ibs/person/year x 453.59 g/lb + 365 days/year = 2.9 g/person/day

2 See Guidance for Industry: Estimating Dietary Intake of Substances in Food (Aug.
2006), available at
http://www.fda.gov/food/guidancecomplianceregulatoryinformation/quidancedocuments/fooding
redientsandpackaging/ucmQ074725.htm (last accessed July 27, 2018).
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which corresponds to 191 g/person/day.1® The 90" percentile consumer of milk is expected to
consume twice this amount, or 382 g/person/day. As whey proteins comprise approximately
0.6% of liquid milk, the 90™ percentile consumption of whey proteins as a component of liquid
milk is estimated to be 2.3 g/person/day. The consumption of a-lactalbumin from liquid milk is
expected to be 0.5-0.7 g/person/day.

The total consumption (90" percentile) of whey proteins from both dry whey/whey protein
concentrates and liquid milk is 8.1 g/person/day, of which 1.7 — 2.4 g/person/day is a-
lactalbumin. As the subject of this notification, a-lactalbumin, will simply serve as a
replacement for dry whey and whey protein concentrates, it is not expected to significantly
increase consumer exposures to such substances. When used as a replacement for dry whey and
whey protein concentrates, the 90" percentile consumer of a-lactalbumin is expected to consume
approximately 5.8 g/person/day; although this does represent an increase compared to
background levels of exposure to a-lactalbumin, the overall exposure to whey proteins,
generally, is expected to remain the same.

3. Please restate your conclusion of general recognition of safety o-lactalbumin for its
intended use based on more representative estimates of intake of this ingredient.

FDA has established a Daily Reference Value (DRV) of 50 g/day for protein for adults and
children aged 4 or older.2 The Institute of Medicine has established a Recommended Dietary
Allowance (RDA) for protein of 56 g/day for adult males and 46 g/day for adult females.t2 The
estimated daily protein intake for a-lactalbumin (i.e., 2.9 g/person/day for average users and 5.8

10 See USDA, ERS Dairy Products: Per capita consumption, United States (Annual), at

https://www.ers.usda.gov/data-products/dairy-data/ (last accessed July 27, 2018). Our
calculation is as follows:

154 Ibs/person/year x 453.59 g/lb + 365 days/year = 191 g/person/day

u FDA Guidance for Industry: Nutrition Labeling Manual — A Guide for Developing and

Using DataBases, at
https://www.fda.gov/Food/GuidanceRequlation/GuidanceDocumentsRequlatorylnformation/Lab
elingNutrition/ucm063113.htm (last accessed July 27, 2018).

12 Dietary Reference Intakes (DRIs): Recommended Dietary Allowances and Adequate

Intakes, Total Water and Macronutrients. Food and Nutrition Board, Institute of Medicine,
National Academies, at
http://www.nationalacademies.org/hmd/~/media/Files/Activity%20Files/Nutrition/DRI-
Tables/3 RDA%20A1%20AMDR%20Values Total%20Water%20and%20Macronutr.pdf?la=en
(last accessed July 27, 2018).
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g/person/day for 90" percentile users) is a fraction of the recommended protein intake. As noted
above, because a-lactalbumin will serve as a replacement for competing protein sources on the
market such as dry whey and whey protein concentrates, both of which contain significant
quantities of a-lactalbumin, we do not realistically expect that the actual consumption of
lactalbumin will increase significantly, nor do we expect that the actual consumption of foods
containing such protein products will contribute to a significant portion of total protein intake.
More specifically, because the a-lactalbumin will replace the consumption of whey proteins
generally, the 5.8 g/person/day exposure estimated for a-lactalbumin is expected to result in no
net increase in exposures to whey and/or other milk proteins in the diet overall.

The GRAS conclusion is provided in Section VI.B of GRN 000763. To the list of the bases of
our GRAS conclusion, we add:

e The intended use of a-lactalbumin is as a replacement for dry whey and whey
protein concentrates; at an exposure of up to 5.8 g/person/day, this represents a small
fraction of the total daily protein intake of 50 g and is expected to result in no net increase
in the consumption of whey and/or other milk proteins.

* X *

We trust that we have fully responded to your questions, but we stand ready to provide
you and your colleagues with responses to any additional questions or requests for information.

Sincerely,

Richard F. Mann
Natalie E. Rainer
Counsel to Agropur, Inc

This document was delivered electronically.
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Lead. PPM Beta-lactoglobulin*,
mg/100g 2

mg/100g %
NMT 700
ug/g

Name Batch No. Date of Manuf.

FCC Specification As stated => NMT 3.5% ‘NMT 0.5 mg/Kg NMT 6.5%

FCC Specification

Converted =>

NMT 3,500
mg/100g

NMT 70
mg/100g

‘NMT 0.5 PPM

Alpha-Lactalbumin JE 023-7-414 25-May-17 225 65 None Detected 5.9
Alpha-Lactalbumin JE 027-7-414 31-May-17 185 45 None Detected 6.0
Alpha-Lactalbumin JE 046-18-414 26-Jun-18 214 43 None Detected 4.2
Alpha-Lactalbumin JE 047-18-414 26-Jun-18 85 40 None Detected 4.0
Alpha-Lactalbumin JE 048-18-414 1-Jul-18 220 52 None Detected 6.0
Alpha-Lactalbumin JE 051-18-414 1-Jul-18 238 56 None Detected 3.5

* Beta-lactoglobulin % (protein basis), as tested by Reverse Phase HPLC
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For the record...

From: Mann, Richard F. <Mann@khlaw.com>

Sent: Monday, December 03, 2018 4:12 PM

To: Edwards, Alison <Alison.Edwards@fda.hhs.gov>

Cc: Rainer, Natalie <rainer@khlaw.com>

Subject: RE: GRN 000763 remaining chemistry questions

Dear Dr. Edwards,

Thank you for sending us the questions on the subject GRAS Notice, for which you require some
additional clarification. We have repeated the questions below, along with our response to each.

1. Please provide a limit of detection for lead, where it is noted in your analyses provided
October 1, 2018 as “none detected”.

The analyses provided on October 1, 2018, indicating that lead was not detected, had a limit of
detection of <0.02 mg/kg for lead, as well as a <1.0 for heavy metals, as lead.

2. Please clarify the methods used for the analyses provided October 1, 2018. If all values
provided in this table were obtained with the methods described in the FCC 11 monograph
for a-lactalbumin, please provide a statement confirming adherence to those specified
methods.

The a-lactalbumin samples were tested at different labs, including third party labs. It is Agropur’s
understanding that the methods used for the analyses were indeed those referenced in the FCC 11

monograph.

3. We note that the batch analyses for calcium (0.85-2.25 mg/g) show some lots exceed the limit
for calcium stated in the FCC 11 monograph (<1 mg/g). (We also note that the FCC 11 value
cited in the October 1, 2018 analyses was the limit for ash (NMT 3.5%) but not calcium per se.
For the record, please confirm that, with the exception of calcium, you meet all FCC 11
monograph specifications for a-lactalbumin.

With the exception of calcium, Agropur confirms that all FCC 11 monograph specifications are
met.



Again, we thank you for your continued diligence and assistance on this matter, and we look forward
to the Agency’s completion of its review.

Best regards,

Richard F. Mann
Natalie E. Rainer
Counsel to Agropur, Inc.

Richard F Mann

Partner

KELLER AND HECKMAN LLP
1001 G Street NW
Washington DC 20001

Tel 202 434 4229

Email mann@khlaw.com

From: Edwards, Alison <Alison.Edwards@fda.hhs.gov>

Sent: Wednesday, November 28, 2018 5:23 PM

To: Mann, Richard F. <Mann@khlaw.com>

Cc: Rainer, Natalie <rainer@khlaw.com>; DiFranco, Stephen <Stephen.DiFranco@fda.hhs.gov>
Subject: RE: GRN 000763 remaining chemistry questions

Dear Mr. Mann,

Regarding the additional information you provided October 1, 2018, we have two points of
clarification and a requested statement we hope you can provide for the record within 2 business
days (before COB Friday), if possible.

1. Please provide a limit of detection for lead, where it is noted in your analyses provided
October 1, 2018 as “none detected”.

2. Please clarify the methods used for the analyses provided October 1, 2018. If all values
provided in this table were obtained with the methods described in the FCC 11 monograph
for a-lactalbumin, please provide a statement confirming adherence to those specified
methods.

3. We note that the batch analyses for calcium (0.85-2.25 mg/g) show some lots exceed the limit
for calcium stated in the FCC 11 monograph (<1 mg/g). (We also note that the FCC 11 value
cited in the October 1, 2018 analyses was the limit for ash (NMT 3.5%) but not calcium per se.
For the record, please confirm that, with the exception of calcium, you meet all FCC 11
monograph specifications for a-lactalbumin.



Thank you in advance for your attention to these remaining issues. We look forward to your
response.

Sincerely,

Alison J. Edwards, PhD

Review Chemist

DBGNR/CFSAN, Food and Drug Administration
College Park, MD 20740

240-402-1168

From: Mann, Richard F. <Mann@khlaw.com>
Sent: Monday, October 01, 2018 4:55 PM
To: Edwards, Alison <Alison.Edwards@fda.hhs.gov>

Cc: Rainer, Natalie <rainer@khlaw.com>
Subject: GRN 000763 remaining chemistry questions

Dear Dr. Edwards,

On behalf of our client, Agropur, we have responded below to your questions regarding
specifications, intended use, and method of manufacture of alpha-lactalbumin (AL) as described in
GRAS Notice 763.

Specifications: Per your request, we have attached 6 batch analyses demonstrating the compliance
of Agropur’s AL with the Food Chemicals Codex AL specifications for lead, calcium, phosphorous, and
Beta-lactoglobulin.

Intended use: In our August 21, 2018 response to questions regarding GRAS Notice 763, we
provided per capita dietary exposure estimates for AL based on existing whey uses. The per capita

dietary exposure estimates were 2.9 g/p/d for the mean and 5.8 g/p/d for 9oth percentile
consumers. You have informed us that the Office of Food Additive Safety has developed an
independent estimate of AL intake based on WWEIA-NHANES 2009-2014 data and has calculated—
based on use by 27% of the population—that a users-only estimate of AL consumption is

approximately 35.6 g/p/d for average consumers and 74.5 g/p/d for 9oth percentile consumers. You
further noted that—if calculating exposure based on one of the intended end use applications of
interest (e.g., 20% in a sports beverage)—the actual consumption would exceed the per capita
exposure estimate. For example, if AL is used at 20% in a 240 ml sports beverage, which is
equivalent to 240 g, the exposure would be 48 g (240 g x 20% = 48 g).

We agree that these higher users-only and use scenario-based consumption estimates do accurately
capture the potential exposure scenarios that could to occur from the intended uses of AL.
However, even at these higher intakes, we assert that the ingredient is GRAS for its intended uses,
based on the nature of the substance — protein —and documented compliance with FCC
specifications which also would address any potential concentrations of lead, calcium, phosphorous,
and Beta-lactoglobulin.

Method of manufacture: We acknowledge the confusion caused by the flow diagram (i.e., Figure 1)



on page 7 of the GRAS Notice that implied the whey from cheesemaking and native whey undergo
different processes. We can confirm that the flow chart should have indicated that the processing is
the same, regardless of whether the starting material is whey from cheesemaking or native whey.
Agropur has confirmed that the item in the flowchart previously marked as “Purified Whey Protein
Solution (2)” was intended to refer not to native whey but to the intermediate material produced in
AL manufacturing that is a solution of whey proteins refined from the starting whey material.
Accordingly, there is one process for AL, regardless of the type of whey that is used.

A revised process flowchart is provided below:

Figure 1. Manufacturing Process Flow Chart

Liquid Whey from Cheese Make Process (1) or
Mative Whey from Milk Filtration (2)

Whey Separation and Centrifugation

lon exchange and Membrane Filtration

Isolated Whey Proteins

Membrane Filtration

Solution pH and lonic Strength Adjustment

Diafiltration, (RO Water) Membrane filtration, Centrifugation

Liquid Storage =45°F

Spray Dryer

Packaging

FDA also posed additional questions regarding the manufacturing process. We summarize FDA’s
general questions/requests, below, followed by our responses:

1. Question/Request--Indicate the order of use of the filtration membranes and which
proteins were removed by these processes.

Response - Various filtration and membrane purification techniques are utilized throughout the
process. In general, microfiltration is used to remove the majority of lipid material from proteins
and non-protein components. The chromatography process broadly isolates collection of whey
proteins from all unwanted materials in the stream. In Agropur’s chromatography process,



glycomacropeptide (whey protein) is not included in the isolated proteins. The isolated whey
proteins are concentrated and further purified with ultrafiltration/diafiltration techniques.

2. Question/Request --The statement on p. 4 of the amendment (a.4.) “Chromatography
is utilized to isolate the whey proteins from non-protein components, as a core step in
isolating/fractionating a-lactalbumin” appears to contradict the cited paper (Ye et al.
2000), wherein it describes individual proteins that are separated by chromatography.

Response - Although chromatography may be used to separate individual proteins, such as is
described by Ye et al. 2000, such results are heavily dependent on the process conditions used (resin
types, pH, ionic strength, temperature, etc.). Process conditions may also be optimized to isolate
collections of proteins from mixture such as whey. In this particular case, Agropur uses the
chromatography technique to isolate/fractionate a collection of whey proteins for further processing
and concentration. Separation of specific proteins is accomplished using other techniques.

3. Question/Request--What is the role of microfiltration in the purification of alpha-
lactalbumin and does it vary with the two starting materials?

Response - Microfiltration is used to remove milk lipid components (either fat globules or
phospholipoproteins from lipid membranes) from the desirable protein mixtures. It is typically used
in processing of cheese whey because of the high relative quantities of lipid material in cheese
whey. It may or may not be needed in processing of native whey because microfiltration is used in
separating the (native) whey proteins from milk. In essence, microfiltration is used in both
processes, but may be used at different stages.

4. Question/Request--For both starting materials, what is the role of the second
centrifugation step after 2 or more membrane filtration processes? Please clarify.

Response — As noted in the process flow diagram, the ionic strength of the protein solutions are
adjusted between purification steps as necessary. Because the alteration of pH and or ionic strength
of protein solutions may result in aggregation of proteins, centrifugal separation is used as an
efficient means of separating the components that have aggregated during the process from the
desirable products.

Lastly, we can confirm that, regardless of the starting material, the whey input is always
pasteurized.

We very much appreciate your feedback and welcome any other questions you may have. We look
forward to receiving FDA'’s feedback on its review of GRAS Notice 763.

Best regards,

Rick Mann and Natalie Rainer
Counsel to Agropur, Inc.

Richard F Mann

Partner

KELLER AND HECKMAN LLP
1001 G Street NW
Washington DC 20001

Tel 202 434 4229



From: Edwards, Alison <Alison.Edwards@fda.hhs.gov>

Sent: Thursday, September 13, 2018 8:31 AM

To: Mann, Richard F. <Mann@khlaw.com>; Rainer, Natalie
<rainer@khlaw.com>

Cc: Dinovi, Michael J <Michael.Dinovi@fda.hhs.gov>; DiFranco, Stephen
<Stephen.DiFranco@fda.hhs.gov>

Subject: GRN 000763 remaining chemistry questions

Dear Mr. Mann,

We have reviewed Agropur’s responses sent August 22, 2018, to our
guestions pertaining to GRN 000763, sent July 24, 2018. We have a few
additional clarification questions, listed below. We’d appreciate your
response within 5 business days. Given the short turn-around time, we’d
like to arrange a short phone call with you to clarify the remaining
questions. If you are unable to complete the response within that time
frame, please contact us to discuss further options.

The remaining issues are as follows:

Specifications: Agropur states that it meets FCC specifications, but does
not include results of hatch analyses far lead, calcium, phosphorous, or
Beta-lactoglobulin. Agropur provides a statement of “typical values” of
Beta-lactoglobulin. For completeness of the record, please provide results
of batch analyses for these components.

Intended use: Agropur proposes to substitute a subset of existing uses of
whey and WPCs with alpha-lactalbumin but presents an estimate of per
capita intake from all existing whey uses. Agropur further assumes that




alpha-lactalbumin will replace existing uses of whey protein and will not
result in an overall increase in milk protein consumption. Based on per

capita intake of whey ingredients, Agropur estimates mean and 9oth

(mean x 2 or pseudo—90th) percentile values of 2.9 and 5.8 g/p/d,
respectively. Agropur cites daily protein recommendations from the
Institute of Medicine, as well as consumption data estimated from
ERS/USDA whey poundage data and concludes “The estimated daily
protein intake for a-lactalbumin (i.e., 2.9 g/person/day for average users

and 5.8 g/person/day for 9oth percentile users) is a fraction of the
recommended protein intake.

OFAS notes that this approach is useful for estimating per capita
background intakes of alpha-lactalbumin in the U.S. diet, but does not
provide a good estimate of alpha-lactaloumin from the uses proposed in
the notice. OFAS prepared an independent estimate of intake of alpha-
lactalbumin using WWEIA-NHANES 2009-2014 data; estimated users-only
(27%) intakes are approximately 35.6 g/p/d at the mean and 74.5 g/p/d at

the 90t percentile. This large difference between estimates (poundage
vs. individual consumption data) is likely a result of a number of factors,
including (1) the percent users of products described in the notice is
below 30%, while per capita data distributes intakes over the whole
population (essentially 100% users); (2) the food categories listed in the
notice do not represent all categories where whey is an added ingredient;
and (3) the actual levels of use of whey ingredients are commonly well
below 20% (w/v).

Further, OFAS notes that, using a scenario estimate, the estimated
exposure to a-lactalbumin is also much higher than that obtained
assuming per capita intake of whey (background exposure). For example,
if an individual consumes a single 8-0z. serving of a sports beverage
containing up to 20% alpha-lactalbumin (w/w basis rather than % protein
basis), then the estimate is reduced to 0.9 x (purity) x 0.95 (%protein) x
0.20 x 240 g = 41 g alpha-lactalbumin. We note that the Agropur’s
conclusions, drawn from use of per capita data, describe intake associated
with consumption of ~ 1/7 of an 8-0z. sports drink containing alpha-
lactalbumin.

Agropur should provide a statement that, even at higher estimates of
intake (e.g., those prepared using food consumption data and specified
maximum use levels), the ingredient is GRAS for its intended uses.

Method of manufacture: We asked for clarification of the method of
manufacture, including supporting references that describe the method.
While Agropur indicated the pore size ranges for microfiltration and
ultrafiltration membranes, it did not indicate the order of use of these
membranes and which proteins were removed by these processes.
Agropur cited the method of Ye et al. (2000) for the chromatography
method. However, it is unclear if the chromatography method is applied
to both cheese whey and native whey (produced by precipitation) starting
materials. According to the flow diagram (p. 7 of GRN 000763), native
whey starting material is not subject to chromatography. Further, we note
that the statement on p. 4 of the amendment (a.4.) “Chromatography is
utilized to isolate the whey proteins from non-protein components, as a



core step in isolating/fractionating a-lactalbumin” appears to contradict
the cited paper (Ye et al. 2000), wherein it describes individual proteins
that are separated by chromatography.

Please clarify how microfiltration and ultrafiltration are used in the
production of a-lactalbumin from sweet whey and native whey, including
relevant reference if available. While it may be presumed that
ultrafiltration/diafiltration is used to concentrate the a-lactalbumin and
remove low molecular weight components, it has also been reported to
be used to purify a-lactalbumin and R-lactoglobulin (e.g., per the methods
of Espina et al. 2010 or Cheang and Zydney, 2003). At present, the flow
diagram and accompanying text suggest multiple approaches that may be
used, some of which appear to be redundant. The flow diagram includes 3
steps of membrane filtration when ion exchange chromatography is used
as the starting material and 2 steps of membrane filtration when native
whey is used and ion exchange chromatography is apparently bypassed.

Please clarify if the intent of the notice is to describe multiple potential
methods of manufacture. If so, please provide citations in addition to Ye
et al. (2000) to support the public availability of the methods. We note
the availability of several relevant review papers in the published
literature. If a precipitation approach is used for native whey that does
not include ion chromatography, please provide a relevant citation. For
example, is the method consistent with that of Gésan-Guiziou et al.
(1999)?

Alternatively, if the notice is intended to describe a single method with
two potential starting materials, please clarify the flow diagram on p. 7,
including supporting discussion. In your answer, please clarify if the same
membrane filtration processes used are for the two starting materials.
(Figure 1 suggests the same membrane filtration processes are used;
however, if ion exchange is only used for sweet whey starting material
and not native whey (i.e., whey not produced through cheese making), it
would follow that the necessary purification steps would not be the same.

What is the role of microfiltration in the purification of alpha-lactalbumin
and does it vary with the two starting materials?

For both starting materials, what is the role of the second centrifugation
step after 2 or more membrane filtration processes? Please clarify.

Please provide a statement, that regardless of starting material, the
ingredient will be pasteurized or produced from pasteurized milk. We are
aware that the notice includes a statement that whey from cheesemaking
is pasteurized, but would like clarification for the record that native whey
and ingredients derived therefrom will also be pasteurized.

References:

Espina V, Jaffrin MY, Ding L, Cancino B. 2010. Food Res Intl. 43: 1335-46.
Cheang B, Zydney AL. 2003. Biotechnol Bioeng. 83(2):201-9.
Gésan-Guiziou et al. 1999. J. Dairy Res. 66:225-36.

Thank you in advance for your attention to these remaining issues. We



look forward to your response.

Sincerely,

Alison J. Edwards, PhD

Review Chemist

DBGNR/CFSAN, Food and Drug Administration
College Park, MD 20740

240-402-1168

If you print, please recycle.

This message and any attachments may be confidential and/or subject to
the attorney/client privilege, IRS Circular 230 Disclosure or otherwise
protected from disclosure. If you are not a designated addressee (or an
authorized agent), you have received this e-mail in error, and any further
use by you, including review, dissemination, distribution, copying, or
disclosure, is strictly prohibited. If you are not a designated addressee (or
an authorized agent), we request that you immediately notify us of this
error by reply e-mail and then delete it from your system.
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