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Pursuant to Notice, the Video Deposition of
FEDERI CO HARTE, Ph.D. taken on June 26, 202
at 1400 Wewatta Street, Suite 600, Denver,
Col orado, commencing at 9:14 AM Mount ai n
Time before Annie Sager, Court Reporter and
Notary Public within and for the State of
Col or ado.

Exam nati on by Ms. Kai ser:

Exam nation by M. Krieger:

EXH BIT 1 Dr. Harte Curriculum Vitae

EXH BI T 2 U.S. Patent Application
Publ i cati on US 2019/0274331 Al
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PROCEEDI NGS

THE VI DEOGRAPHER: Good nor ni ng.
We are on the record. The tine is 9:14 AM
June 26th, 2026. W are here today for the
vi deot aped deposition of Dr. Federico Harte.
The case is being held in the United States
Pat ent and Trademark O fice.

The case caption is Arla Foods
AMBA v. Leprino Foods Conpany and t he docket
nunber 1s | PR2025-01199. Today we are
| ocated at 1400 Wewatta Street, Suite 600,
Denver, Col orado, 80202. The court
reporter, Annie Sager. Legal videographer,
Houst on Wbodhouse. Starting with the
plaintiff's counsel please state your
appear ances.

M5. KAISER | am Jessica Kai ser.
| am counsel for the Petitioner Arla and
with nme today is Yuanfeng Gao.

MR. KRI EGER: And Justin Krieger
on behal f of Patent Omer Leprino Foods
Conpany and with ne are Megan Sai a,

Al exa Hunter and Kaneron Kl ugh.
( OATH TAKEN. )
FEDERI CO HARTE, Ph. D.
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Federico Harte, Ph.D.

1 a wtness in the above-entitled matter,
2 after having been first duly sworn,
3 testified under oath as foll ows:
4 EXAM NATI ON
5| BY MS. KAl SER:
6 Q Good norning, Dr. Harte.
7 A Good nor ni ng.
8 Q Can you state your full nane for the
9| record, please.
10 A My full nane is Federico Mguel Harte.
11 Q And you are currently a professor at
12 | Penn State, is that correct?
13 A VWll, nowl'mstarting June 15th | took
14| a leave for a year, but at the tinme of the
15| declaration | was faculty full-time at Penn State
16 | University.
17 Q Ckay. It looks lIike you have sone
18 | docunents with you today.
19 A Yeabh.
20 Q Can you |l et nme know what those docunents
21| are.
22 A Yeah. | have here with ne ny
23 | declaration. Patent '860. Then |I have
24 | Bertelsen's patent. | also have the manuscript by
25 | Kawasaki. | have a white paper by LeanCrene.
Arla Foods Ambav. Leprino Foods Company Page: 5
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Q
A

|s that LeanCrene?

LeanCrene, yeah, sorry, LeanCrene. And

t hen a manuscript by Ozturk.

Q

And |

see that your declaration | think

that you have with you it has sone tabs in it.

A

Q
A
Q

Yeabh,

yeah, it does, yeah.

Did you add those tabs?

| added those tabs, yeah.

Ckay.

G her than the tabs that are on

there are there any other markings or notes in

your decl aration that you have with you?

A
Q

Not in ny decl aration.

Ckay.

Are there any notes in the '860 patent

that you have with you today?

A

not es.

Q

No. None of the docunents have any

None of the docunents that you have with

you have any notes?

A

Vel |,

| have this little notepad with

sone corrections that | found -- typos that |

found in ny declaration, yeah.

Q

Ckay.

Counsel, can we have a copy of

the notes that he brought w th hinf

MR. KRI EGER.  Absol utely.
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BY M5. KAI SER
Q Ckay. Al right.
Have you ever been an expert witness in
a | egal proceedi ng before?
A No.

Q And have you ever sat for a deposition

bef ore?
A No.
Q Have you ever been involved in any sort

of court proceeding in any way?

A No.

Q So since this is the first tinme sitting
for a deposition | amjust going to give you sone
ground rules so that we know how to conduct
oursel ves during this.

As you can see, the court reporter is
t aki ng down everything that anyone says during the
deposition, and that's inportant so that we can
have a clear record, so it's inportant for you to
gi ve audi bl e answers, so yes/no instead of nodding
your head.
Do you understand that?
A Yes.
Q Ckay. And it's also inportant for us

not to talk over each other. Otentines in

ArlaFoods Ambayv. Leprino Foods Company Page: 7
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regul ar conversations there's a quick kind of give
and take, but in deposition it's inportant for you
to let nme finish nmy question before you answer and
for me to let you finish your answer before you
start -- or before | start tal king again.
Does that nmake sense?
A | under st and.
Q Ckay.
Fromtine to time your counsel
M. Krieger nmay object to ny questions. That just
preserves his objections for the record, so it's
| nportant for you to pause and |let him nake his
obj ections, again, so we don't talk over each
ot her.
Does that nake sense?
A Makes sense.
Q And then also in regard to his
obj ecti ons do you understand that you are still
required to answer the question even if he objects

to it as long as he doesn't instruct you not to

answer ?
A | do under st and.
Q | will do ny best to ask clear

guestions, but obviously there is a | ot of

technical terns here and | amnot a food scientist

ArlaFoods Ambayv. Leprino Foods Company
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by training like you are, so wll you let nme know
I f you don't understand a question that | ask you?

A O course, yeah.

Q Let's see. So we wll also take breaks
during the deposition. | wll try to take one
about every hour. |If you need a break nore often
t han that though you can et nme know. | wll just
generally ask you to answer a question if it's
pendi ng before we take a break.

| s that okay?

A | understand, yeah.

Q | s there any reason you cannot give
truthful and conplete testinony today?

A No.

Q Are you on any nedi cations that would
affect your ability to testify today?

A No.

(EXH BI T 1 MARKED.)

Q | amgoing to mark an exhibit. W wll
call this Harte Exhibit Nunmber 1.

THE COURT REPORTER: One nonent.
Ckay. Go ahead.

A Before we start with the questioning, is

It okay if | just go through these typos just to

make sure that they are there?

ArlaFoods Ambayv. Leprino Foods Company Page: 9
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Q W will get to a point where we turn to
your decl arati on.

A Ckay.

Q And | wll ask you to give ne
corrections then.

A Perfect. Thank you.

Q Ckay. So Dr. Harte, you have been
handed an exhibit that's been marked as Harte
Exhibit 1. Do you recognize it?

A Yep.

Q What is it?

A It seens to be ny -- let's see. It
seens to be a summary of ny CV wth ny
publ i cations or sone of the publications. | guess
this is comng fromthe website actually from
Penn State's website.

Q And so this is -- your understanding is
that Harte Exhibit 1 is a print-out of your
profile on the Penn State website, is that
correct?

A That is correct, yeah.

Q And on the first page of Harte Exhibit 1
It lists that you have a BS fromthe University of
Uruguay in agricultural engineering, is that

correct?

ArlaFoods Ambayv. Leprino Foods Company
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Federico Harte, Ph.D.

1 A That is correct, yep.
2 Q What year did you receive that BS
3| degree?
4 A That would be 1996 if nenory -- yeah.
S Q The sane year | graduated from col |l ege.
61 And then also on Harte Exhibit 1 it lists that you
7| have a Ph.D. from Washi ngton State University in
8 | biological systens engineering, is that correct?
9 A That is correct.
10 Q What year did you receive your Ph.D.?
11 A That is 2002.
12 Q And ot her than the BS and the Ph.D. that
13| | just asked you about do you have any ot her
14 | post-secondary degrees?
15 A | do not.
16 Q When you got your Ph.D. in biol ogical
17| systens engi neering did you conplete a thesis?
18 A | did.
19 Q What was generally the subject nmatter of
20 | your thesis?
21 A | would describe it as dairy processing
22 | using high pressure.
23 Q And was it processing skimmlk?
24 A We were processing both skimmlk and
25| whole mlKk.
ArlaFoods Amba . Leprino Foods Company Page: 11
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Q VWhat is skimml k?

A Skimmlk is a mlk where nost of the
fat has been renoved fromit.

Q And -- go ahead.

A It would be simlar to whole mlk with
t he exception that nost of the fat is renoved.

Q Generally how much fat is remaining in
skimm | k?

A | would say --

MR. KRIEGER: (bjection, form
beyond t he scope.

A | would say around .5 percent. Less
than .5 percent.

Q And then you said whole mlk is
di fferent because it has nore fat than skimm |l k?

A Exactly right, yeah.

Q And how nuch fat does whole m |k
typically have?

MR. KRI EGER: The sane obj ecti on.

A Wll, inthis case | would say that it
depends whet her we are tal ki ng about whole m |k
that is comng from-- let's say straight fromthe
dairy farmor whole mlk that we buy in a grocery
store.

Q Ckay. We were tal king about your thesis

ArlaFoods Ambayv. Leprino Foods Company Page: 12
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fromyour Ph.D.

A Ckay.

Q And you nentioned that it was processing
whole mlk. In that context what percent fat
woul d whole mlk typically have?

MR. KRI EGER: The sane obj ecti on.

A | do not recall what was the percentage
of the whole m |k that we were using.

Q If we go back to Harte Exhibit 1 you
| i st areas of expertise. One of those areas is
dairy processing, correct? This is on the first
page.

A Yep.

Q And how did you obtain an area of
expertise in dairy processing?

A Can you clarify the question?

Q Sure. So let ne take a step back.

So on Harte Exhibit 1 the first page you
list three areas of expertise, dairy processing,
food rheol ogy and food engi neeri ng.

Do you see that?

A Yep.

Q Ckay. And ny question is as to dairy
processi ng do you consi der yourself an expert in

dai ry processing?

ArlaFoods Ambayv. Leprino Foods Company Page: 13
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A | do.

Q Ckay. And what is that expertise based
on? In other words, how did you cone to have that
expertise?

A Ckay. So a lot of the -- ny position in
the university carries 80 percent research and
20 percent teaching, so there is a strong focus on
the research that the | ab conducts related to the
processing of mlk and mlk products, dairy in
general, and | also teach at Penn State of course
on dairy processing every spring. | am-- | am
the faculty in the food science departnent at
Penn State that teaches dairy processing within
t he food science departnent.

Q Ckay. Thank you for that.

After you got your Ph.D. in 2002 what
was your next job?

A My next job imedi ately after | finished
nmy Ph.D. | went back to Uruguay in 2002 and |
worked in two different universities and did
consulting jobs for the dairy industry for two and
a half years.

Q So that was from 2002 to about 20057

A Yeah.

Q And what conpanies did you do consulting

ArlaFoods Ambayv. Leprino Foods Company Page: 14
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1| work for when you were in Uruguay from 2002 to

2| 20057

3 A Conaprole. That would be one, and |

41 think that was the one, yeah.

S Q Ckay. And then did you change jobs in

6| around 20057

7 A Yeah. That is where | went -- a

8 | position was open in the University of Tennessee

91 in the food science departnent, and that is how I

10| started in 2005 as a faculty in the food science

11| departnent at UTK, University of Tennessee

12 | Knoxville also with 80 percent research and

13 | 20 percent teaching.

14 Q And how | ong were you at the University

15| of Tennessee?

16 A From 2005 to 2014.

17 Q And where did you go in 20147

18 A To Penn State University.

19 Q And | believe you said that you're just

20| starting a one-year |eave fromyour teaching

21 | position at Penn State, is that correct?

22 A That is correct, yeah.

23 Q So from 2014 until this year, 2026, you

24 | have been a professor at Penn State University?

25 A Yeah. Associ ate professor and then
ArlaFoods Amba . Leprino Foods Company Page 15
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pr of essor.
Q Ckay. Over the last -- and at your tine
at -- strike that.

At your tinme at Penn State University
your position there as an associ ate professor and
t hen professor has been about 80 percent research
and 20 percent teaching, is that right?

A Yeabh.

Q Over the last five years what has your
research focused on in your position at
Penn St ate?

MR. KRIEGER  (bjection, form

A You nean focus? Can you repeat the
guestion? Sorry.

Q Just at a high level I"'mtrying to
under st and what your research has generally been
about in the last five years.

A So | would say that it's been about
these topics right there, dairy processing, food
r heol ogy and food engi neeri ng.

Q Ckay.

And can you tell nme a little bit nore
about what your dairy processing research has
I nvolved in the last five years?

A Well, so we have been doing research on

ArlaFoods Ambayv. Leprino Foods Company
Focus Litigation Solutions
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the function of the casein in the mlk, in the
bi ndi ng properties of casein.

Q Uh- huh.

A In how to separate casein from ot her
conponents in mlk and how to nake dairy products
wth fewer -- fewer ingredients and nore natural
I ngredi ents under this banner called clean | abels,
but | can -- | can keep going on wth other
projects too because it's -- it's very broad the
question in ny perception broad and the focus on
the lab within dairy processi ng changes dependi ng
on what the fundi ng agencies demand, so it's very
difficult to say for ne that for five years we
have been doing one thing and that's it.

Q Sure. Wiat is -- what is casein?

A Casein is a termused to describe four
proteins in mlk, alpha-sl, al pha-s2, beta casein
and - -

THE COURT REPORTER: Coul d you
sl ow down?

A | apol ogi ze. Al pha-sl casein, alpha-s2
casein, beta casein and kappa casein. These
proteins are roughly 80 percent of the total
protein in mlk and they forman aggregate call ed

casein mcelle.

ArlaFoods Ambayv. Leprino Foods Company
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THE COURT REPORTER: Casein
m cel | e?

A Mcelle, yeah. MI-CE-L-L-E.

Q And if you could just -- | think you
said this, but what is casein mcelle?

A Ckay. A casein mcelle is an aggregate
of casein proteins. There are roughly 5000
I ndi vi dual caseins in each casein mcelle and
there are like roughly 10 to the 14 casein
mcelles per mlk. Casein is what nakes m |k | ook
white, skimmlk |ook white.

Q Ckay. And you said that casein
typically conprises about 80 percent of the total
protein in mlk, is that right?

A That's correct. Ball park.

Q Bal | park, yes.

And is it correct then that
approximately the other 20 percent of the protein
in mlk is made up of whey proteins?

MR. KRIEGER: (bjection, form

A So when | teach dairy processing we
di scuss the conposition of mlk, and as this is a
bi ol ogi cal system so the percentage is -- is
difficult for nme to say that is exactly

20 percent, but roughly | describe the conposition

ArlaFoods Ambayv. Leprino Foods Company
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of mlk as having roughly 80 percent of casein and
20 percent of these general term whey proteins.

Q Ckay. In the last five years has any of
your research at Penn State involved whey
pr ot ei ns?

A Well, as we work with caseins we care
about what happens wth the whey, right? Sone of
the projects that we are trying to work on that we
are working on are about separating the casein
fromthe whey, so we cannot ignore what happens
Wi th whey, so it is trenendously relevant to us,

yeah. So | would say, yes, it involves whey too.

Q Ckay.

A Yeabh.

Q VWhat are whey proteins?

A So in general terns when we nmake cheese
we are going to -- cheese is probably retaining

t he caseins, and everything in mlk that is not
the caseins will be in general termthe whey, so
it's areally broad termthat describes a nyriad
of proteins that you can find in mlk. Usually
all the whey proteins are separated fromthe mlk
when we nmake cheese or by ot her neans.

Q Are you famliar -- so you tal ked about

maki ng cheese and retaining the caseins and then

ArlaFoods Ambayv. Leprino Foods Company Page: 19
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havi ng everything else go to the whey. Are you --
or maybe |I'm not characterizing that right, but
generally you're separating the caseins from ot her
t hi ngs when you're nmaking cheese, is that right?
MR. KRI EGER  (bjection, form
A It is a broad claim right? But | would
say that in the case of making cheese your

objective is to retain the casein.

Q Ckay.
A Yeah.
Q Are you famliar wwth using rennit for

separation in cheesenaki ng?

A Yes.
Q And how does that process work?
A Wll, in the case of cheesenmaki ng what

we do is we first set the mlk in what is
generally referred to as a cheese bath and we add
an enzynme. This enzyne is going to, | would use
t he word shave or cut, proteolyze kappa casein in
the surface of the casein mcelle.

The kappa casein will be broken
In two peptides. One is the gl yconacropeptide and
the other one is para kappa-casein that remains in
the casein mcelle. So even though the

gl ycomacropeptide that is part of the casein is

ArlaFoods Ambav. Leprino Foods Company Page: 20
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rel eased to the whey as we use chynosin. That
woul d be the typical enzynme that is contained in

rennit for making cheese.

Q Ckay.

A Does that address -- addresses your
question?

Q | think so.

A Ckay.

Q You nentioned gl ycomacropepti de.

A Yep.

Q | have seen that abbreviated as GW. |Is

that consistent wth your experience?

A Yep.

Q Soif | refer to GW, you wll know that
| mean gl ycomacropepti de?

A Yep.

Q That will save ne a |l ot of syllables
over the course of the day.

A Yep.

Q And have you al so heard
gl ycomacropeptide referred to as CwW?

A Yeah, too, yeah.

Q Ckay. And is it your understandi ng that
gl ycomacropeptide is a whey protein?

A That's a little bit general. So the

ArlaFoods Ambayv. Leprino Foods Company Page: 21
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I ssue is that the word "whey" is quite general, so
there are many streans in mlk or during the
processing of mlk that are called whey, so
whet her GW is or not present in whey it wll
depend on the way that -- | am saying "whey" so
many tinmes. |t depends on the type of processing
that you are applying, right?

| f we are tal ki ng about sweet
whey, yes, GW is part of sweet whey. And I'm
referring to sweet whey as the whey that is com ng
fromthe standard processi ng when you nake cheese.

Q So -- yeah.

A Let me just finish saying that there are
ot her types of whey. For instance, what is com ng
from maki ng greek yogurt where you are not going
to find GWP and it's still referred to as a whey.

Q Ckay. You nentioned the term sweet
whey.

A Uh- huh.

Q And that sweet whey is known to contain
GwW, is that correct?

A So "sweet whey" is usually the term
Sweet way is used to describe the whey com ng from
t he maki ng of cheese, and in that regard sweet

whey or cheese whey and in that regard they --

ArlaFoods Ambav. Leprino Foods Company Page: 22
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they do contain GW, yeah.

Q Ckay.
A Bet ween, yeah.
Q s it your understanding that GW is an

I nferior source of protein for nuscle recovery?
MR. KRIEGER: (Objection, form
f oundat i on.
A Can you repeat the question again?
BY MS. KAI SER:

Q Sure. Is it your understanding that GW

Is an inferior source -- strike that.
s it your understanding that people in
this art have an understanding that GW is an
I nferior source of protein for nuscle recovery?
MR. KRIEGER  (nhjection, form
f oundat i on.

A Wll, | ama food scientist, not a
nutritional scientist, soit's for me difficult to
el aborate on what | would consider nutrition
aspects of GW, so yeah.

Q When | ooki ng at whey protein
conpositions is it your -- do you have an
under st andi ng about whet her having GW in those
conpositions for a food product woul d be

desi r abl e?
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MR, KRI EGER  (bjection, form

A Well, that is in ny perception a very
general statenment. It is very difficult for ne to
say that it is desirable just on its own. There
are a nyriad of products comng frommlk, a
nyriad of applications, and | would Iike to say
that -- | would say that depending on the
application it woul d depend whether you want or
not GWP in there.

Q If I was nmaking a protein drink for
athletes would it be -- would there -- would there
be known drawbacks to having GV in that drink?

MR. KRIEGER  (bjection, form
f oundat i on.

A So can you repeat the question?

Q Sure. So if -- if we are tal king about
a product that is say a protein drink for
athletes --

A Yeah. Uh- huh.

Q |"masking in the art of dairy
processi ng and food science and let's just say in
2023 were there known drawbacks to having GW
present in such a product?

A In a protein drink?

Q Yes.
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A kay. So what | say is that --

MR. KRIEGER  (bjection, form
foundation. Sorry.

A Ckay. Can you define drawback?

Q VWhat do you understand "drawback" to
mean?

A It's so general that it's difficult for
me to -- to say.

Q kay. Wuld it help if | said negative
qualities?

A So ny understanding is that the flavor
profile of a dairy product woul d change dependi ng
on whether GW is present or not.

Q Ckay.

A Now, whether that is good or not that
depends on the consuner, | guess.

Q Ckay. And so you don't have an opi ni on
about whether that flavor profile wwth nore GW
woul d be undesirable in a -- in a protein drink?

MR. KRIEGER: (bjection, form

A My opinion? Well, what | would say is
t hat based on sone of the material that | read and
It's part of this declaration it seens that nost
consuners prefer a protein drink that is nade wth

whey com ng from cheese that doesn't have GW due
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to the flavor profile. Now, whether that is good
or not. ..

Q Did you have that understanding prior to
reviewi ng nmaterials for this case or did you
devel op that understanding as part of this matter?

A Vell, | have seen -- well, let ne
recall. As | was reviewing the patent | read -- |
t ook ahold of manuscripts and | tried to |ocate
mcelle specifically on the flavor profile and
based on the manuscript that | read that is the
I nformati on that cane through, yeah.

Q Ckay.

But you didn't have that understandi ng
prior to reading the challenged patent in this
case, Is that correct?

A So when | teach ny course on dairy
processing we tal k about ingredients and we
di scuss that sonme of the ingredients that are
offered by the dairy industry -- so there is a
nyriad of, as | nentioned, products or ingredients
that are comng fromthe processing of mlk and |
made ny students aware that wthin what we cal
whey protein, whey protein concentrates and
| solates, there is demneralized whey and there is

also a | ow on GW product, not specifically that
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there was a flavor profile difference. That | --
| read when | started review ng the patent, yeah.
What was the specific -- the GW -- what was the

| npact of having |low or high GV in whey.

Q I n your dairy processing course --
A Yeah.
Q -- how | ong have you been teachi ng about

| ow GWP product s?

A Ch, recently. This is a -- it's been |
would say -- it's difficult for ne to say, but
It's definitely sonething very recent that is --
that cane to market, so difficult for ne to say,
but it's definitely recent, right?

So | wuld say -- so | -- |
taught this spring and we discussed ingredients
and | tal ked about the interest of GW and GW
being there, so we di scussed the topic but not --
not specifically on -- on specifically what was
t he aspect that was happeni ng.

Q You said that one of the ingredients
that you tal ked about in your food processing
class is WPl ?

A Whey protein isolates, yeah.

Q Ckay. And what is WPl ?

A It's a whey protein isolate.
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Q And what are the conponents of WPl ?

A Mostly the whey proteins in mlk usually
fromsweet whey. | nmean whey com ng from cheese.
In general terns | can't exactly -- there is a
boundary between how nuch protein do you have
bet ween WPC and WPI. | would say that WPl has
nore than naybe 80 percent protein, total protein.
And the profile of those proteins would be the
profile of sweet whey.

Q When you say the profile of proteins
what do you nean?

A So there is a -- there is a nyriad of
whey proteins. So when -- when we make cheese and
retain the casein and we expel this liquid called
whey there are major -- major mlk -- nmmjor whey
proteins |Iike lactoglobulin and | actal bum n, but
then there is a whole set of other proteins in
there, right?

| would say that 50 percent of
t he whey proteins would be | actogl obulin and
20 percent |actal bum n roughly but the -- the
profile of these different proteins throughout
WPC, so the protein content changes, but the
profile remains the sane, and when | say the

profile is the relative content.
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Q Ckay.

So the relative percentages of each whey
protein stays the sane?

A That is what | amtrying to say.

Q Ckay. And so just take, for exanple, a
sweet whey that has 50 percent beta-I|actoglobulin
and 20 percent al pha-lactal bumn. You woul d
expect then even though the percentage of total
protein may be different in the WPI it would still
have that 50 percent BLG and 20 percent ALA, is
that -- is that right?

MR. KRIEGER  (bjection, form

A VWhat | amsaying is that if the WPC or
WPl are coming fromcheese whey | expect the
relative percent of the different conponents in
the sweet whey to remain in WPI and WPC.

Q kay. And WPC stands for whey protein
concentrate, is that right?

A That is correct.

Q Ckay.

Sonetinmes | have seen it referred to
with WPC and then a nunber |ike WPC30. Have you
seen that before?

A Let me make a clarification. So ny -- |

think nmy previous statenent was a little broad,
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right? So as we process sweet whey into creating
WPC and creating WPl their profile will change, so
| am going to be careful there, because one thing
Is to say in general ternms, but in this case |

want to be careful because nunbers matter and
words matter, right?

So as we add processing steps and
we are using different processing operations,
dependi ng on the operations that we use, WPl and
WPC will have the same profile of proteins that we
can have in sweet whey. That is an inportant
clarification.

Q Ckay. Thank you.

A My previous statenment was way too
general , yeah.

Q Ckay. And | appreciate that
clarification. | want to go back and ask the
qguestion --

A Yeah. Yeah.

Q -- that | just asked you though because
| don't think your clarification answered it.

A Yep.

Q So | was saying | have seen in sone
publ i cati ons where WPC al so has a nunber after it

l'i ke WPC30.
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Yep.

Have you al so seen that?

> O >

Yeabh.

Q And when it's WPC foll owed by a nunber
what does the nunber typically refer to?

A The nunber typically referred to the
protein, the total protein content in that WPC

Q Ckay. And so if you had WPC30 t hat
woul d be 30 percent total protein content, is that
right?

A Bal | par k.

Q Bal | par k.

A Yeabh.

Q And the sane thing for WPC80. It would
be bal | park 80 percent protein?

A Yeabh.

Q What is -- what is the typical
processing to get fromsweet whey to WPC80?

MR. KRIEGER: (bjection, form
f oundat i on.

A Well, it is for nme difficult to say that
there is a typical process because in nost cases
we are tal king about a series of tangential flow
filtration operations that is general wth

different pore size. Now, what is that a conpany
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w Il choose to do, what set of steps a conpany
will do, it depends on the conpany.
Q Ckay.

You nentioned filtration operations wth
di fferent pore sizes.
A Uh- huh.
Q Are you famliar with the term

mcrofiltration?

A | am
Q VWhat is mcrofiltration?
A Mcrofiltration is a process where --

there are in general terns two types of
filtration, dead-end filtration and tangenti al
flow filtration. Depending on the pore size that
we are using we will have mcrofiltration,
ultrafiltration, nanofiltration and reverse
0SNDSi S.

It is sonetines difficult to
narrow y define where mcrofiltration starts and
finishes versus ultrafiltrati on because there is a
little bit of overlapping. There is overl apping.

So | would say that
mcrofiltration starts with a pore size of | would
say 0.1 mcroneter, but sone people refer that as

ultrafiltration and it can go up to 2 mcrons, but
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again this -- | want to be careful because this is
where the definitions do becone a little | oose.
There i s overl appi ng between mcrofiltrati on and
ultrafiltration, but in general terns we are
tal ki ng about mcron size and sub-m cron size for
ultrafiltration.

Q When you're using mcrofiltration --
Yeah.
-- to process or to filter sweet whey --

Yeabh.

O » O >

Is it correct that the whey proteins
woul d typically pass into the perneate for that
mcrofiltration operation?
MR. KRIEGER  (bjection, form
f oundat i on.

A So every tine we have a mcrofiltration,
ultrafiltration, nanofiltration or reverse osnosis
process we are changing the profile of the whey
proteins. How nuch and to what extent it wll
depend on the process, but | would say that the
profile is going to change. It is not going to

remain exactly the sane --

Q Ckay.
A -- in mcrofiltration, yeah.
Q | don't think that that answered ny
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guesti on.
A Ckay.
Q So | want you to listen to the question

that |'m aski ng.

A | apol ogi ze.

Q And see if you can answer it.

A Yep.

Q So ny question was: |Is it correct that
whey proteins would typically pass into the
perneate for a mcrofiltration operation that's
applied to sweet whey?

MR. KRIEGER  (bjection, form
f oundat i on.

A Ckay. | would say that that statenent
woul d be I would say correct if you say that sone
whey proteins pass. Sone whey proteins don't. |
-- | don't want to be absolute regarding all the
whey proteins passing through.

Q Wuld it be correct to say that nost of
t he whey proteins would pass into the perneate?

MR. KRI EGER  (njection, form
f oundat i on.

A Sorry. That is |I think too general,
yeabh.

Q Ckay. Then you nenti oned
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ultrafiltration.

A Yep.

Q Do you renenber that?

A Yes, | do, yeah.

Q What woul d the typical pore size be for
ultrafiltration operation?

MR. KRIEGER: (bjection, form

A | -- | struggle with typical because --
but | would say that mcrofiltration would start
at roughly 0.1 mcroneter and it would go to --
down to 0.001 mcroneter, but in that range we
start tal king about kil odaltons.

THE COURT REPORTER: Tal ki ng
about ?

A Kilodaltons. And simlarly to what |
said about mcrofiltration, the range where
ultrafiltration ends or the range in pore size
where it begins and ends overl aps on the one side
with mcrofiltration and on the other with
nanofiltration.

Q If the first processing step for sweet
whey is mcrofiltration, what would a person in
this area, that is, dairy processing, understand
woul d be in the perneate?

MR. KRIEGER  (nhjection, form
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1 f oundat i on.
2 A | do think that is way too general of a
3| statenent.
4 Q Are you famliar with the term
S| diafiltration?
6 A Yes.
7 Q VWhat is diafiltration?
8 A Diafiltration, so what you do is you
9| have a -- when you do tangential flow filtration
10| you will have a retentate and a perneate.
11 And usually let's say that you
12| have a retentate that you want to conti nue
13| concentrating or isolating. You can add water and
14| run the filtration again, so it will be |ike
15| having two tangential flow filtrations one after
16 | the other. That is diafiltration.
17 Q Are you famliar with using centrifuging
18| as a process step in dairy processing?
19 A Yes.
20 Q VWhat is centrifuging?
21 A So there are two types of centrifuge
22 | processes, a benchtop and then a conti nued
23| centrifuge. In both cases centrifugal force is
24 | used as the basis of separation based on density.
25| So whether we want to separate a -- usually
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whether it is solid or not the basis for
separation using a centrifuge is going to be
density. And for that we accelerate and create
the Gforce, centrifugal force that wll pronote
t he separation based on density.

Q Can centrifuging al so be done in
conjunction with filtering?

MR. KRIEGER: (bjection, form

A There is a -- what is called spin
filters where a tube is equipped with a filter and
that whole thing is placed inside the centrifuge
and that creates a liquid that goes through the
filter and a filter cake that stays in the filter,
yeabh.

Q Are you famliar wth a processing step
of hydrolyzing in dairy processing?

A Yes. Sonetinmes hydrolyzing is a synonym
of proteol yzing.

Q VWhat hydrol yzi ng?

A In the case of for instance cheesenaki ng
t he kappa casein wll be proteolyzed by the enzyne
so that will be a hydrolysis also a breakdown of

t he protein.
Q What about in the context of whey

proteins, are you famliar with using hydrol yzing
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I n the context of whey proteins?

A Well, if we refer specifically for
I nstance to patent '860 GW, one of the nethods is
to break dowmn GW. That will be a hydrolysis
pr oduct .

Q And in the '860 patent it tal ks about
usi ng enzynes for sel ective hydrol yzing, correct?
Uh- huh.

Are you famliar with pasteurizing?

Yes.

O » O >

What i s pasteurizing?

A Wel |, pasteurizing, it depends on the
context, right? So in general terns
pasteurization is a process that intends to reduce
t he nunber of vegetative cells in a product.

Now, dependi ng on what product
you are talking there may be or not specific
regulations, right? So again it's usually a
t hermal process usually, but what are the tine and
t enperatures used and what are the target
m croorgani sns w ||l depend on the product.

Q And then are you famliar with
denaturing proteins during dairy processing?

A Yes.

Q VWhat are the ways that soneone can
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denature proteins during dairy processing?

A One way is definitely increasing
t enperature and anot her way woul d be applying very
hi gh pressure dependi ng on the protein. Those
woul d be two ways to denature. Not every protein

wi || denature though.

Q What -- what are sone whey proteins that
denat ure?

A Lactogl obulin. Lactal bumin. Those are
proteins that will denature in mlk.

Q Ckay. Wien you say lactogl obulin do you

mean BLG?
A BLG Sorry. M bad.
Q Ckay.

A Bet a-| act ogl obulin, BLG And
al pha-1 actal bum n, ALA

Q Ckay.

And BLG and ALA wi || denature when heat
Is applied, is that right?

A Well, that is a -- a general term
right? Not every heat treatnent is going to
denat ur e.

Q Yeah, | apol ogize. That wasn't a great
guestion. Let ne ask a better question.

So when subjected to a sufficiently high
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tenperature for a sufficient period of tinme BLGis
a whey protein that will denature, correct?
MR. KRIEGER  (bjection, form

A And that is a little general too because
| would say yes when the tenperature increases to
a certain point BLGwI| denature, but what
tenperature will -- what is the specific
tenperature that will denature BLG will|l depend on
the environnent too. The presence of other
solids, ionic strength, those are factors that
effect the tenperature or the buffering capacity
that the protein wll denature.

Q And is pH another condition that wl|
effect the tenperature at which a protein
denat ures?

A Yes, pHw | effect the tenperature at
which a protein wll denature, yeah.

Q What happens when BLG i s denat ured?

MR. KRIEGER: (bjection, form
f oundat i on.

A So what happens is a -- so what | -- so
proteins do have prinmary, secondary, tertiary and
quaternary structures, right? Denaturation neans
a change in secondary and tertiary structure of

the protein. So the fact that it's changi ng neans
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denaturation, but what is it that you get and what
Is that will happen it wll depend on the -- it's
difficult for ne to generalize and say this is
what happens when it denatures.

Q Are you famliar with the termprotein
aggregati on?

A Yeah.

Q What is protein aggregation?

A In general terns it is when two proteins
remai n cl ose together as an entity.

Q Does protein aggregation occur as part

of denaturization?

A Not necessarily.

Q Ckay.

A Not necessarily.

Q When BLG is denatured does it -- does

t he denaturizati on change the am no acid sequence
of the protein?
MR. KRIEGER: (bjection, form
f oundat i on.

A Denaturi zation itself should not, right,
because as | nentioned denaturization -- the term
denat uri zati on nmeans changes in secondary and
tertiary structure. Denaturization is not changes

in the primary structure. That woul d be
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hydr ol ysi s/ prot eol ysi s.

Now, after it denatures what
happens after that it may |lead to proteol ysis, but
the denaturization itself -- the term
"denaturization" is used to describe changes in
secondary and tertiary structures.

Q Ckay.
And changes in the secondary and
tertiary structures of a protein |like BLG don't
change its am no acid sequence, right?

MR. KRIEGER Hold on. Qbjection,

form
A As | nentioned before, there is a
delicate -- the -- the definition of

denat uri zati on nmeans changes in secondary and
tertiary structure. That's the definition.

Now, what happens right after
denaturi zation, a protein nmay be prone to
prot eol ysis because -- so the structure the -- the
function of a protein depends on the structure.

So if we are changing a structure then those

changes may deternmine |ater on easier or not as

easier proteolysis. Am | naking nyself clear?
Q | think so, but what I"'mtrying to

understand -- so |I'mtaking your definition of
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denat uri zati on.

A

Q
tertiary s

A

Q
s what th
-- other t

t here any

Uh- huh.  Yeabh.

So the changes to the secondary and
tructures.

Yep.

And what I'mtrying to understand then
at neans as a practical matter. So what
han just that change in structure are

ot her changes that happen? So sort of

taki ng that background to the question.

A

Q
t he denatu
structures

A
Q

Yeah.
What |'masking is if you just |ook at
rization, so the changes to the
that we've tal ked about .
Uh- huh.
Not considering downstream processi ng.

THE COURT REPORTER: Just one at a

time.

A
Q

processi ng

| apol ogi ze.
Yeah. So not considering downstream

. I"mwondering just with

denaturi zati on al one does that change the am no

aci d seque

A

nce of the protein?
MR. KRIEGER  (bjection, form

So the sequence of amno acids is
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described as the primary structure of a protein.
So if -- again, using ny definition or the
definition that |I'mproviding that denaturization
nmeans changes in the secondary and tertiary --
and/or tertiary structures of protein,
denaturization doesn't require or is not within
the definition that denaturization inplies a
change in am no aci d sequence.

Q Ckay. And then again using that sane
definition of denaturization, considering only
that step, does denaturization change the
nol ecul ar wei ght of the protein?

MR. KRIEGER  (bjection, form

A So it is atricky question, so let ne
el aborate. As | nentioned, the -- the function of
a protein will depend on the structure, right, in
any structure, primry, secondary, tertiary or
quat ernary structure.

So there are reactive groups
i nside a protein that may not be -- or groups that
may be prone to reaction that naybe just nmay not
be reactive because they are buried inside a
structure. So as we denature a protein -- pick a
protein. So we may expose those reactive groups,

so right imediately after the denaturization
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t hose reactive groups may, for instance, form
di sul fi de bonds and that would change -- that wll

put two proteins together by a coval ent bond and

that will change the nol ecul ar wei ght.
Q Ckay.
But |'"mjust -- so you're tal king about

t hi ngs that can happen after denaturization.

A But imediately after.
Q Ckay.
A That depend on the environnent where the

protein is.
MR. KRI ECER: Jessica, we have
been goi ng about an hour.
Q Ckay. | just have a couple nore

guestions to finish this. So let's take BLG as an

exanpl e.
A Uh- huh.
Q When BLG i s denatured does its nol ecul ar

wei ght change?
MR. KRIEGER: (bjection, form
f oundat i on.
A So | can say the following. |If | am
usi ng el ectrophoresis to determ ne nol ecul ar
wei ght of |actoglobulin and | expose | actogl obulin

to conditions |eading to denaturization and
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potenti al aggregation, beta-Ilactoglobulin may or
may not depending on the environnent that it's
bei ng exposed to formdisul fide bonds.

So in that regard | may see a
change in nol ecul ar weight. For instance, the
band corresponding to |actoglobulin nmay go to
18 kil odaltons to 36 kil odaltons because it is
formng a disulfide bond so -- but we are talking
about two | actogl obulins together, right?

Also, if the protein is being
exposed for instance to -- reactive groups are
bei ng exposed, there nmay be oxidation. There may
be exposure to proteolysis, but it's not the
denaturi zation itself. [It's the fact that the
protein is changing, right? Hopefully.

Q Ckay. Let ne nake sure that |
under st and.

A Yeah.

Q So the denaturization itself doesn't
change the nol ecul ar wei ght, but there can be
subsequent chem cal reactions that coul d change
t he nol ecular weight, is that correct?

A So let ne try to clarify here.
Denaturization itself is about changes in

secondary and tertiary structure. Those changes

ArlaFoods Ambayv. Leprino Foods Company Page: 46
Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

may have consequences right away, so not -- not
downstream As the protein denatures things nay
happen because the function is changing. So it
may be seen as denaturization created these
changes, but it's by definition denaturization is
about the changes in secondary and tertiary
structure.

Q kay. Let ne -- let ne ask the question

a slightly different way.

A Yeah.
Q The changes in secondary and tertiary
structures thenselves that are part of -- or that

are denaturization --
A Uh- huh.
Q Those changes don't change the nol ecul ar
wei ght of the protein?
MR, KRIEGER: (bjection, form
A Clarify the question again and let ne

see if | can.

Q Sure. Let ne ask it again.

A Yeah.

Q So taking BLG as an exanple so it's nore
concrete.

A Yep.

Q So when BLG is denatured the changes to
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the secondary and tertiary structures, so the
structure changes thensel ves don't change the
nol ecul ar wei ght ?
MR. KRIEGER  (bjection, form
A Wel |, those changes are the reason why a
protein may go to proteolysis or to -- so by
definition denaturization neans changes in
secondary and tertiary structure, but those
changes do have consequences, SO you can say that
denaturization nmay be the trigger to this.
It's difficult for nme to -- to be
absol ut e because the changes that may happen to a
protein are directly linked to denaturization, but
by definition the denaturization is a change in
secondary and tertiary structure. That nean --
that doesn't nean that it doesn't have
consequences.
Q Right. | understand that because you

have said that several tines.

A Yeabh.

Q So | understand that there could be
consequences.

A Yep.

Q VWhat | amtrying to understand is not --

not what the consequences are, but just the
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structure changes. |I'mtrying to understand
whet her the structure changes thensel ves cause a
change to nol ecul ar wei ght.

Do you understand the question that |'m
aski ng?

A So if you are telling nme that
denaturization is a change in nol ecul ar wei ght |
woul d say denaturation is a change in secondary
and tertiary structure. |If you tell ne that
denaturi zati on may pronote changes in nol ecul ar
wei ght | woul d say yes.

Q Ckay.

A So hopefully the difference is clear.

Q Ckay. So -- so what | understand you to
be saying is denaturization is a change in
structure, not a change in nol ecul ar wei ght?

A Secondary and tertiary structure.

Q Secondary and tertiary structure. So
|l et me start over.

What | understand you to be saying is
that denaturization is -- is changes in secondary
and tertiary structure, not nolecul ar weight, but
t hat denaturization can pronote changes in
nol ecul ar weight, is that correct?

MR. KRI EGER. (bjection, form and
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m scharacterizes testinony.
A | wouldn't say pronote. There can be a
di rect consequence. Hopefully -- again, it's a
subtle difference, right?

So there is a definition of
denaturization that since the -- since the
function of a protein depends on the structure and
when | say function is whatever happens wth the
protein, as | denature the function changes and

one of the changes may be a |l oss in nolecul ar

wei ght or a change in nol ecul ar weight so -- but
It's not that downstream sonething w il happen.
It Is happening -- it may happen as the protein

denatures, but the definition of denaturization
doesn't inply that sonething like that wll
happen. The definition is narrow. |It's how it
changes in secondary and tertiary structure.

Q Ckay. And | just want to be clear. [|I'm
not trying to trick you or put words in your
nmout h.  When | asked you a question earlier your
answer was if you tell nme that the denaturization
may pronote changes in nol ecul ar weight, | would
say yes, so hopefully the difference is clear.
And then | was just trying to clarify the

di fference that you were naking.
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1 A Ckay. Yeah, well, then maybe ny

2| statenent was too general, right? So what | was

3] trying to say is that there is a definition of

4| denaturization changes in secondary and tertiary

5| structure. \What happens with the protein right

6| after or down the streamit wll be a consequence

7| of denaturization.

8 Q Ckay. | think we can take a break now.

9 THE VI DEOGRAPHER: O f the record

10 10: 23.

11 ( BREAK TAKEN.)

12 THE VI DEOGRAPHER: Back on the

13 record 10: 38.

14| BY M5. KAI SER

15 Q Wel cone back, Dr. Harte.

16 A Thank you.

17 Q During the break did you talk to anybody

18 | about the substance of your deposition?

19 A No.

20 Q Ckay. Earlier before the break we were

21 | tal king about sweet whey. Do you renenber that?

22 A Yep.

23 Q And you said -- | mght say this

24 | slightly wong, but you said that sweet whey is

25| the whey that is -- cones from cheesenaking, is
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that right?
MR. KRI EGER  (bjection, form
A The -- the whey that is com ng out from
cheesenaking is usually referred to as sweet whey
or cheese whey.
Q Ckay.
A Ri ght before nothing is being done.
Q And do you have an understanding of the
typi cal pH of sweet whey?
MR. KRIEGER: (bjection, form
A Well, that's a little general because it
really depends on the cheese that is being nade,
right? There is a nyriad of cheeses out there.
As a very general -- well, there are tons of
cheeses out there, so | would prefer not to say
that there is a typical pH
Q Ckay.
So in your opinion there's not a typical
pH for sweet whey?
A In the cheese that we nake during ny
t eachi ng we usually have a pH in the whey of
around -- below 5.6 and about 5.2. But that's the
cheese that we nmake in the pilot plant.
Q Ckay.

A ' mnot saying that is not inportant.
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am saying that it depends on the cheese that you

are nmaki ng.

Q Ckay. | wunderstand.
A Yeah.
Q In dairy processing are you famliar

with clarifying steps?
A Yes.
Q What is a clarifying step?
A So it is a general term right?

Clarification is used as a -- as a nmeans to renove
sonething that is big or very -- again,
clarification is not a -- it doesn't describe just

a single process all over, right, every tinme |
woul d say, but it is a general termgenerally used
to describe a process where sonething that is,
quot e, unquote, big is renoved while other nmgjor

changes i n whatever you have are not happening.

Q Are you famliar with the term cheese
fines?

A Yes.

Q What are cheese fines?

A Cheese fines are usually referred to as

the relatively large particles that are com ng
wth the whey or the sweet whey that is part of

cheesenuki ng.
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1 Q Can a clarifying step be used to renove
2| cheese fines fromsweet whey?
3 A Well, as | nentioned, clarification is
41 not a single processing operation, right? So if
5| only fines are being renoved fromthe cheese whey
6| that would be typically a process called
7| clarification where the fines are being renoved,
8| but it depends on the process that you are working
91 on. Mke sense?
10 Q Yes. And earlier we tal ked about
11| mcrofiltration and ultrafiltration. You renenber
12 | that?
13 A Uh- huh.
14 Q Are ultrafiltration steps used to
15| concentrate the anount of protein in sweet whey?
16 MR. KRIEGER: (Objection, form
17 f oundat i on.
18 A That is a bit general. So as |
19 | nentioned before, mcrofiltration and
20 | ultrafiltration and nanofiltration and al so
21 | reverse osnosis are not just used always for the
22 | same objective, right? So whether you're using
23| for a given objective that -- it's difficult to
24 | generalize and say, well, it's always this way,
25| right?
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Q Ckay.

And maybe | can ask the question a
little bit differently. Can ultrafiltration be
used to concentrate the anount of protein in sweet
whey?

MR. KRIEGER: (Objection, form

A Can ultrafiltration be used to
concentrate the proteins in sweet whey? It can.
|"mnot saying that it is necessary, but it can.

Q W tal ked about clarification being used
to renove cheese fines from sweet whey.

A Uh- huh.

Q Can clarification also be used to renove

bacteria from sweet whey?

A | would say that is -- that is too nuch
of a generalization for clarification. | would
say that is nost -- | would say yes for fines.

For bacteria that wll be too nuch of a

generali zati on.

Q What processes are used to renove
bacteria from sweet whey?

A Bacteria from sweet whey? To renove or
to destroy bacteria?

Q So either, to renpve or destroy.

A Ckay. So vegetative bacteria are
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1| sensitive to tenperature, right, depending on the

2| bacteria what tenperature and what tinme will it be

3] used. In the US. the pasteurization of mlk is

4| defined as in nost cases 72 degrees C for

5| 15 seconds and that reduces the bacteria -- the

6| viable bacterial content in mlk, so a thernal

7| process can be used to reduce the bacterial count.

8 Now, there are applications. |

9] -- 1 don't know in the case of sweet whey where

10| mcrofiltration has been -- mcrofiltration is a

11| very -- since the range is wide, | am aware of

12 | processes where mcrofiltration is being used to

13 | reduce bacterial counts. | can't say that | have

14| seen those in whey, in sweet whey.

15 Q So just generally in dairy processing

16 | mcrofiltration can be used to reduce bacteri al

17 1 count?

18 A Oh, sorry. | wouldn't say that it is

19| typically used in dairy processing. It can be

20 | used as technology is avail abl e.

21 Q VWhat is butterfat?

22 A Butterfat is -- is the concentrated or

23 | aggregated mlk fat. It's a general term right?

24 Q Ckay. And do you know what creamis?

25 A Yep. So creamis a -- creamis defined
Arla Foods Ambav. Leprino Foods Company Page: 56

Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

by the code of federal regulations, so there are
different types of cream It usually inplies
concentrating mlk to create a liquid that has a
relatively high content of mlk fat. For

I nstance, usually we are tal king about 36 to

40 percent mlk fat. But there are -- if you go
to the code of federal regulations you will see
several types of creans, yeah.

Q And are you famliar with | actose?

A Yes.

Q What is | act ose?

A Lactose is a disaccharide typically
found in mlk. The concentration would be around
5 percent. |It's the sugar in mlk. d ucose and
gal act ose.

THE COURT REPORTER: Par don?

A G ucose and gal act ose.

Q W tal ked about al pha-lactal bumn or ALA

earlier.
A Uh- huh.
Q | s ALA consi dered a whey protein?
A Yes.

Q And t hen we tal ked about
beta-| actogl obulin or BLG earlier. |s BLG

consi dered a whey protein?
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A Yes. Now, the term "whey" again it
depends on where the whey is comng from | would
say in sweet whey, right? For instance, if you
are maki ng greek yogurt that whey is going to have
very little protein.

Q Ckay. So maybe to ask a better
question, is ALA considered whey protein in sweet
whey?

MR KRIEGER |'msorry. Can you
go back? 1'mnot sure that she captured
that |ast answer correctly. Do you recal
what your | ast sentence was?

THE W TNESS: No. About gl ucose
and gal act ose?

MR KRIEGER Do you mnd if |
just read his last sentence? | just feel
| i ke she didn't get that correctly.

M5. KAISER Let ne do it.

MR. KRI EGER. Ckay. Go ahead.

Q So the way that the | ast sentence got
captured was: |If you are naking greek yogurt that
whey 1s going to have protein. | think -- | think
what you said is that whey is going to have little
protein, is that right?

A Yeah, very little protein.
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Q  Ckay
A Yeah.

THE COURT REPORTER: Thank you.
A Yeah.

Q Yeah. Thank you, Justin. Ckay.

And then let nme go back to my question
because | was trying to incorporate your
clarification.

A Yeabh.

Q So is ALA considered whey protein in
sweet whey?

A Yes.

Q Ckay. And is BLG consi dered whey
protein in sweet whey?

A Yes.

Q Have you been naned as an inventor on
any U.S. patents?
A Yes.
Q Do you know how many?
A Thr ee.
Q "' m sorry?
A Thr ee.

(EXH BI T 2 MARKED. )

Q Ckay. | amgoing to mark anot her

exhibit as Harte Exhibit 2.
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A Thank you.
Q Dr. Harte, you have been handed a
docunent that's been marked as Harte Exhi bit 2.

A Uh- huh.

Q Do you recognize it?

A Yeabh.

Q What is it?

A This is a patent on the stabilization of

carrageenan free chocolate mlk comng from ny

| ab.

Q Com ng from what ?
A My | ab.

Q Your | ab?

A Yeabh.

Q Got it.

Do you see at the top it has a
Publ i cati on Nunber U.S. 2019/0274331 Al?
A Yeabh.
Q And then on the first page if you | ook
where it says inventors the first naned inventor

Is Federico Mguel Harte.

A Uh- huh.

Q Do you see that?

A Yep.

Q And that's you, correct?
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A That is ne, uh-huh.

Q Ckay.

Just generally what does this patent
application publication relate to?

A This is about stabilization of cocoa to
make chocolate m |k w thout the use of
carr ageenan.

Q And this patent application publication
was based on experinents that you perfornmed in
your lab, is that right?

A That is correct.

Q | want to direct you to the clains that
are at the back of the patent, so the |ast page
which is |abeled as 11. Let ne know when you're
t here.

A Cainms. Okay. Yeah. 11. Yep.

Q And you understand that the nunbered

par agraphs at the end of a patent are the patent

cl ai nrs?
A Yes.
Q Ckay.

Do you see claim6 that starts a net hod
for preparing shelf-stable k-carrageenan free
chocol ate m | k?

A Uh- huh. Yes.
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Q And then it goes on to say "the nethod
conprising." Do you see that?

A Yes.

Q Do you have an understandi ng of what the
word "conprising” neans in the context of patent
cl ai ns?

A Well, | amnot a |lawer, right, so --
and I -- | receive advice fromthe office of
t echnol ogy nmanagenent at Penn State.

What | understand is that it uses

these el enents. Now, whether that -- | am
hesitating here because | don't recall whether it

excl udes other elenments. That | don't recall.

Q Ckay.
A Yeah. And | -- | do apologize. | am
not a lawer so it's -- these are legal terns that

are difficult, yeah.
Q Ckay.
|f you go to in Harte Exhibit 2 which is

your patent application publication --

A Yes.

Q And if you go to paragraph 82.
A What page?

Q It starts on page 6.

A Yes.
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Q So just take a second and read
paragraph 82 to yourself and | et ne know when
you' re done.

A 82. (Ckay. Yes.

Q Ckay. And if you |l ook on page 7 --

A Yes.

Q So I'mstill in paragraph 82.

A Uh- huh.

Q And nost of the way down do you see that

it refers to beta-LG?

A Yes.

Q s it your understanding that that's
referring to beta-lactoglobulin or BLG?

A Yes.

Q Ckay.

And do you see that it says,
"Denat uri zation of whey proteins, especially BLG
has been reported at tenperatures above
77 degrees C. "

Do you see that?

A | can see.

Q And then it goes after sone citations it
goes on and said, "And processing tenperatures in
this disclosure were significantly higher (85 to

92 degrees Q) ."
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A
Q

Do you see that?
| see, yep.

And so is it your understanding that the

processing tenperatures in the experinents that

are in Harte Exhibit 2 were 85 to 92 degrees C?

par agr aph
A
Q

That is correct.

Ckay. |If you go to paragraph 91 that is

Yes.
Take a second or a mnute to read that
and then |l et nme know when you're done.
Yes.
Ckay.

| f you | ook about five |ines down there

IS a sentence that starts "due to the high

tenperatures.”

A

Q
A

Q

Uh- huh.
Do you see that?
Yes.

And that sentence reads, "Due to the

hi gh tenperatures used during the processing of

all chocol
denat urat i

nmononers |i

ate skimm |l ks, conplete whey protein
on occurred evidenced by the | ack of BLG

n gels ran under non-reduci ng

conditions."
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A Yes.

Q And is it your understanding that the
hi gh tenperatures that are referenced here in
paragraph 91 is the 85 to 92 degrees C that we saw
I n par agraph 827

A Let's see. So | need a m nute because
there were two instances of high tenperature in
t his.

Q Ckay.

A | want to nmake sure that both of them
are included there. Yes, 85 to 92.

Q Thank you. You can put that aside.

Al right. | want to transition to one
of the docunents | think you already have in front

of you which is Exhibit 1001 which is the '860

pat ent .
A Yep.
Q Justin, would you |ike a copy?
MR, KRIEGER | think we're good.
Thank you.

Q Ckay. Al right. Dr. Harte,
Exhibit 1001 is U S. Patent 11, 825, 860 B1.

A Uh- huh.  Unh- huh.

Q Do you see that?

A Yes.
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>

whi ch you
correct?

A
Q

to Figure

Are you famliar wth the '860 patent?
Yes.
Ckay.
And the '860 patent is the patent about

have provided opinions in this matter,

That is correct.
Ckay.
So | want to direct your attention both

1 of the '860 patent as well as the

description of that figure that starts at colum 6

around |ine 3.

Yeabh.

Q
Figure 1,

A
Q

Uh- huh.

So do you have both of those avail abl e

Yeah. Uh-huh. Yes.
| f you look in colum 6 around |ine 14.

You said colum 6? Okay. Line 14.

Ckay. And you see here it's discussing
correct?
It starts with "the whey conpensation."

Right. Rght. But if you look -- so

|"mjust trying to orient you.

A

Figure 1. Yeah.
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Q So starting at about line 3 it's
descri bing Figure 1.

A Yes.

Q And then at line 14 it nentions whey
conposi tion feedstock.

A Uh- huh.  Unh- huh.

Q And it says that that whey conpensation
f eedst ock may be obtai ned froma cheesenaki ng
process.

A Uh- huh.

Q Do you see that?

A Yes.

Q So when that whey conposition feedstock
I s obtained froma cheesenaki ng process that would
be sweet whey or cheese whey, correct?

A | agree.

Q Ckay.

I n 1 ooking at the description of
Figure 1 is it your understanding that the whey
conposition feedstock is the output of block 102
in Figure 17
MR. KRI EGER  (bjection, form
A Can you repeat the question, please?
Q So | just want to nake sure that we have

t he sanme understanding of Figure 1, so |'m asking
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about your understanding of that figure.

A Uh- huh.

Q So is it your understanding that the
whey conposition feedstock that is described in
colum 6 is the output of block 102 in Figure 17

MR. KRIEGER: (Objection, form

A Ckay. So it says "Filter enzymatically
coagul at ed cheese whey." R ght? That is what
Figure 1 says. So it says "the whey conposition
feedstock utilized herein may be obtained froma
cheesenaki ng process" which would be that. "A
whey protein concentrate, a whey protein isolate,

such as derived fromcow s mlk, or a conbination

thereof." \Whey protein isolate.

Q And maybe just to assist so let ne --
let me -- | don't want to interrupt you if you
have - -

A No, go ahead.

Q Ckay.

A Yeabh.

Q If you ook at colum 6 line -- starting
at |ine 29.

A Uh- huh.

Q It says, "For instance, in sone

enbodi nents, the whey protein feedstock may be a
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1| whey protein retentate filtered 102 from sweet

21 whey."” And then it goes on.

3 Do you see that?

4 A Yes.

S Q And so in the enbodi nents where the whey

6| protein feedstock is a retentate filtered 102 from

7| sweet whey, that's the output of block 102 in

8| Figure 1, correct?

9 A | wouldn't say so. It's difficult. So

10| a -- | wouldn't say so because this is -- it says

11| a whey protein retentate so -- and what is com ng

12| fromFigure 1 is cheese whey. So line -- let ne

13| see. "In sone enbodi nents, the whey protein

14 | feedstock nmay be a whey protein retentate.” |

15| wouldn't say that a whey protein retentate is the

16 | sane as an enzynmatically coagul ated cheese way.

17 Q So if you goto Figure 1 if you |l ook at

18 | block 102 it says "Filter enzymatically coagul at ed

19 | cheese whey."

20 Do you see that?

21 A Filter enzymatically coagul ated cheese

22 | whey. Oh, there is a -- okay. Yeah. Yeah. So

23| it says filter. So this is not cheese whey. It's

24 | cheese whey that has been filtered. So in that

25| case it says filter -- well, it doesn't -- filter
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1| enzymatically coagul at ed.
2 Well, fromthe figure | should read the
3| description alittle better. This sounds |ike
41 1t's not clear whether -- filter enzymatically
5| coagul ated cheese whey. Gve ne a mnute. So
6| let's see. Filter enzymatically coagul ated cheese
7| whey. Reduce native --
8 THE COURT REPORTER: Pl ease speak
9 out | oud.
10 A Yeah. So it is -- it is for ne
11| difficult to understand what this filter is here.
12| It says enzynatically coagul ated cheese whey.
13| This is cheese way that has been enzymatically
14 | coagul ated, so | need to check whether -- filter
15| enzymatically coagul ated --
16 Q So Dr. Harte --
17 A Yes.
18 Q Just so we don't drive the court
19| reporter crazy, if you' re thinking to yourself,
20 | then anything you say out |oud she has to take
21| down.
22 A Sur e.
23 Q So if you're sort of noodling things to
24 | yourself, yeah.
25 A It makes sense.
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Q Ckay.
A Thank you. So let ne read the paragraph
slowly. GCkay. So what was the question again?
Q Let nme ask you a different question.
When is the last tinme you reviewed the
‘860 patent prior to today?
A Yest er day.

Q Did you review the entire patent?

A No, not the entire patent.

Q Ckay.

A Yeah.

Q When is the last tine you reviewed the

entire patent?

A | would say -- read the entire thing? |
don't recall. Maybe -- maybe a nonth ago.

Q Ckay.

How many tinmes have you read the ' 860
patent fromfront to back?

A At | east tw ce.
Q Ckay.

Dd you think that in form ng your
opinions in this matter it was inportant to
understand the figures?

A Yes.
Q Ckay. And so did you in formng your
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opi nions review Figure 17?

A | did.

Q Ckay. And so do you have an
under st andi ng of what Figure 1 shows?

A | do.

Q Ckay. And so Figure 1 shows step 102 as
filter enzymatically coagul ated cheese whey?

A Yes.

Q What does that nean?

A So this is a whey that is comng from
t he maki ng of cheese. So when it says

enzymatically coagul ated that neans that rennit

has been used to coagulate this -- this mlk into
cheese.

Q Ckay.

A Yeabh.

Q And what does the filter part nmean?
A Well, filter, it doesn't say what type

of filtration this is, so nmy assunption here is

that this is a very course filter. It doesn't say
mcrofiltration. It doesn't say ultrafiltration.
Ch. Well, let -- let ne clarify that so -- and |

do apol ogi ze.
So the byproduct of this process

I's reduce native GW levels, right, in cheese
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whey.

So that -- that byproduct cannot be just

done by just a course -- a filter, right? Wat |

amtrying to say this is not a clarification

process, and | apol ogi ze for the confusion. So

this

Is in ny perception tangential flow

mcrofiltrati on because the byproduct that is

comng is reduced native GW in cheese whey as a

retentate, right?

Q Ckay.
A Yeabh.
Q And so having had a chance to | ook at

Figure 1, and | encourage you to | ook at the whole

thing if you need the context to answer ny

guestions, going back then to step 102 what is

your

understanding of filter enzymatically

coagul at ed cheese whey? And maybe just to ask a

nore clear question --

A Yeah. Yeah.
Q So it's your understanding that that's

not a course filtration step | think you said?

what

A Wi ch one?
Q 102.
MR. KRIEGER  (bjection, form
A So -- so what I"'msaying is in Figure 1

It shows as a byproduct is reduce native GW
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cheese whey retentate. That neans this is not a
-- any filtration process. Certainly not a
clarification process, right, because the
conposition is changi ng.

Q And | want to understand why you're
saying it's not a clarification process. Wuld it
be correct that in a clarification process you
wouldn't -- so in a clarification process what is
in the retentate?

MR. KRIEGER: (bjection, form
f oundat i on.

A Ckay. Wiat | amtrying to say here is
that in a clarification process what we are trying
to do in the case of -- as | nentioned before,
clarification neans different things in different
processes, right?

In the case of cheesenaking a

clarification process is such where the fines are

being renoved. In this case the byproduct --
well, the product that is comng as a retentate is
-- is different, right? So it's not just -- we
are not just renoving fines. |In that sense this

Is not a clarification process.
Q Ckay.

And you wouldn't, for exanple, reduce
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1| native GQW from cheese fines?

2 MR. KRIEGER: (bjection, form

3 f oundat i on.

4 Q |f you were | ooking to nake a whey

5| protein conposition.

6 MR. KRI EGER: The sane obj ecti on.

7 A That was a | ong question. Can you

8| clarify the question?

9 Q So I'mtrying to understand why it

10 | woul dn't nake sense to you for step 102 to be a

11| clarification process.

12 A Oh.

13 Q And so what | -- so what ny question is:

14| You said the reason is because it talks about in

15| the next step reducing native GW | evels in cheese

16 | whey retentate.

17 A Uh- huh.

18 Q And so ny question is: |Is the reason

19 | why that neans step 102 is not a clarification

20 | process is because the sort of solids that you

21| pull out froma clarification process are not

22 | sonmething that you would then reduce GW fromto

23 | nmake a whey protein conposition?

24 A VWhat | amtrying to say here is that a

25| clarification process wll be such where sonething
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that is big and very different from-- "very
different” is such a | oose term but sonething
that is extrenely big is being renoved w t hout
really changing the conposition of the liquid
usual |y done by centrifugation, but it can be al so
done by a very, very course filtration. But as
Figure 1 is showing, the output of this process is
a reduced native GW cheese whey retentate, so
that for ne is an indication that this is a

di fferent process.

Q | f you go to claim8 which is on
col um 23.
A In ' 8607
Q Yes. We are still in Exhibit 1001 which

Is the '860 patent.

A Claim8. Yes.

Q The first step of the nmethod of claim$8
Is filtering cheese whey fromenzymatically
coagulated mlk into a cheese whey retentate -- or
retentate and a perneate.

Do you see that?

A Filtering cheese whey into a cheese whey
retentate and a perneate. Yes. Uh-huh.

Q s it your understanding that the

filtering step of claim8 cannot be a
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clarification step?

MR. KRI EGER  (bjection, form

A Based on the definition that | -- | just
mentioned, | wouldn't call this a clarification
st ep.

Q Is it your opinion that in claim8 a

process that has a clarification step followed by
a filtering step could not neet claim8?
MR. KRI EGER: (bjection, form
foundati on, | egal concl usion.
A Can you repeat the question?
Q Sur e.

So I"'masking if all of the other
limtations of claim8 were net, okay, so just
take -- take as ny hypothetical that all of the
met hod steps of claim8 are perforned in a
process. Ckay?

And prior to the filtering step, so that
is prior to filtering the cheese whey into a
cheese whey retentate and a perneate we add a
clarifying step. Does adding the clarifying step
mean that that process no |onger practices claim3$8
I N your opinion?

MR. KRIEGER  (bjection, form

f oundati on, beyond the scope.
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M5. KAISER How is it beyond the
scope”?
MR. KRI EGER  You are asking him
to render a |l egal opinion regarding
i nfri ngenent which he's not even an
attorney. He has not provided opinions
regarding infringenent at all.
M5. KAISER Ckay. | am not
aski ng about --
MR. KRIEGER: Well, you asked. It
goes wel |l beyond the scope.
Q Can you answer ny question?
A Can | answer the question?
MR. KRIEGER: You can answer it if
you can.
A kay. What |I'msaying is that we are
t al ki ng about cheese whey here, so as |long as we
can continue calling this cheese whey, so if the
process that is in between this filtration step
and the original cheese whey doesn't change the
conposition of the cheese whey that neans if it's
just renoving fines we can still call this a
cheese whey. That's ny fine distinction here. So
as long as we can call it a cheese whey then we

can continue with claim 8.
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THE COURT REPORTER W can
conti nue wth?

A Wth claim8. Is it okay if | take a
break?

Q O course, yeah.

MR. KRIEGER Let's go off the
record.

THE VI DEOGRAPHER: O f the record
11: 27.

( BREAK TAKEN.)

THE VI DEOGRAPHER: Back on the
record 11: 36.

BY MS. KAI SER:

Q Dr. Harte, you have in front of you your
decl arati on which is Exhibit 2005.

A Yes. Yes, | do.

Q Ckay. If you turn to page 11 of your
decl arati on.

A Do you mnd if we go --

Q Let nme just ask you. Since it's
followng up let nme just ask you these questions
and then we will do that. That woul d probably be
a good thing to do before | unch.

A Ckay.

Q So if you can turn to page 11 of

ArlaFoods Ambayv. Leprino Foods Company Page: 79
Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exhi bit 2005 and |l et nme know when you're there.

A Ready.

Q Ckay.

Do you see that there is a section
that's | abel ed "cheese whey retentate" and "cheese
whey retentate conposition.”

A Yes.

Q Ckay. And then under that section do
you see paragraph 377

A Yes.

Q And the first sentence of that paragraph
reads, "In ny opinion, a POSITA woul d under st and
that a 'cheese whey retentate' is the portion of
cheese whey that is captured by the filter after
the initial filtration of the cheese whey and a
cheese whey perneate passes through the filter."
Do you see that?

Yes, | do.
Ckay. What do you nean by initial?

> O >

So when the filtration starts.

Q Ckay. And so going back -- and if it's
easi er you have reproduced claim8 on the
precedi ng page in paragraph 32 of Exhibit 2005.

A Uh- huh.

Q And that -- that first step, the
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filtering cheese whey step, it uses the term
cheese whey retentate.

Do you see that?

A For 38, right?

Q Sol'm-- I'"mpointing you back to
claim8 which is reproduced in your declaration in
paragraph 32 if it's easier.

A Yes.

Q Ckay.

And the first step of the nethod of
claim8 is filtering cheese whey from
enzymatically coagulated mlk into cheese whey
retentate and a perneate.

Do you see that?

A Yes, | do.

Q And so it's your opinion as | understand
It based on paragraph 37 that the cheese whey
retentate nust be the portion of the cheese whey
that is captured by the filter after the initial
filtration of the cheese whey, correct?

A “"After the initial filtration of the
cheese whey." Cheese whey retentate is the
portion of the cheese whey that is captured by the
filter after the initial filtration. | apol ogize.

| just did what you told nme not to do.
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Q That's okay. Let ne ask.

A Yeah.

Q Let nme ask you ny question again so that
we have a clear record.

A Yes.

Q s it your opinion as shown in
paragraph 37 that the cheese whey retentate in
claim8 nust be the portion of the cheese whey
that is captured by the filter after the initial
filtration of the cheese whey?

A Yes. After the initial filtration of
t he cheese whey, yes.

Q And so based on that if a clarification
step occurred in claim8 before the filtration
step and that clarification step was perforned by
filtering then that couldn't performthe filtering
step because now -- let ne strike that and ask a
better question. Sorry.

So it's your opinion that the filtering
step has to be the first filtering step. In other
words, the filtering step of claim8 has to be the
first filtering step perforned on the cheese whey?

MR. KRIEGER  (bjection, form
A As long as we call it a cheese whey that

Is the step that we should follow. Now, if there
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Is clarification being done and there are no --
and only fines are being renoved we can call that
a cheese whey.

Q Ckay. So you could -- so it's your
opi nion that you could have a filtering step and
as long as the perneate of that filtering step was
still a cheese whey that then you could performa
subsequent filtering step and that could still be
-- strike that. Let ne use your words.

So one of your opinions in this case is
that in the Bertel sen reference that because the
first filtration step is a mcrofiltration step
and what is -- well, sorry. Let's just -- let's
just go froma figure, so if you go to page 27 of
your decl arati on.

A Yes.

Q And feel free to | ook at other -- other
paragraphs if you need to orient yourself. But
you see on page 27 there is a figure that adds
steps -- let nme -- let nme start over.

A Yes.

Q On page 27 there is -- of your
decl aration which is Exhibit 2005 there is a
figure which shows steps of Bertelsen's process in

the top portion above the dotted redline and then
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part of the N el sen 785 process --

A Yes.

Q -- below the dotted redline, 1s that
correct?

A Yes.

Q Ckay.

And it's your understanding that the
process that's depicted in the figure starts with
cheese whey from standard cheese producti on,
correct?

A Sweet whey, yes.

Q Sweet whey. And that sweet whey then is
subjected to mcrofiltration with a 1.2-mcron
filter, correct?

A Yes.

Q And that filtration step, the
mcrofiltration step results in a perneate and a
retentate?

A That is correct. Uh-huh.

Q And the perneate fromthe
mcrofiltration step is then subjected to an
ultrafiltration step?

A Based on this figure, yes.

Q And that ultrafiltration step then

results in a retentate and a perneate, correct?
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A Correct.

Q And it's your opinion that what is shown
as the | actose-depleted UF retentate cannot be the
"cheese whey retentate" of claima8, is that
correct?

A Based on this figure there is a
mcrofiltration step that generates a perneate.

So this is being -- this is, in ny opinion, no
| onger cheese whey.

Q Ckay.

And so the answer to ny question then is
that it's your opinion that what is shown as the
| act ose depleted UF retentate is not a "cheese
whey retentate" in the context of claim8?

A VWhat |'m-- what |'m saying here is that
cheese whey and sweet whey are terns refer to the
whey com ng from cheesenaking. |f there are
processes after that we are no | onger talking
about cheese whey.

It -- it does becone conplicated
because there is such a wi despread use of the term
"whey" that it creates confusion, right? But what
|"msaying here is that if there is a process that
I s changi ng sonething in the cheese whey beyond

just renoving fines we can no | onger call that
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cheese whey.

Q So if you |l ook at paragraph 72 which is
t he paragraph after the figure on page 27.

A Yes.

Q You say, "It is my opinion that
Ni el sen 785/ Bertel sen does not satisfy claim8.2."
Conti nuing onto the next page. "Because, as shown
in the corrected Bertelsen flow chart, the BLG
| sol ate powder is actually nade from a
mcrofiltration perneate.”

Do you see that?

A Yes.
Q And so is it your understandi ng that
doctor -- strike that.

You understand that petitioner's expert
is named Dr. Etzel?
A | do.
Q And you have read his declaration in
this case?
A | did.
Q Did you review the transcript of his
deposi tion?
A | did.
Q Ckay.
And you understand that it's Dr. Etzel's
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1| opinion that the | actose depleted UF retentate
2| teaches cheese -- the cheese whey retentate of
3| claim8, correct?
4 A You are asking nme if that is what he
5| said?
6 Q | am asking you if that's your
7| understandi ng of his opinion.
8 A It would be better if we can go to his
9| declaration and read that part again.
10 Q Ckay.
11 So as -- as you sit here right now you
12| don't have an understandi ng of what Dr. Etze
13 | mapped the cheese whey retentate of claim8 to in
14 | Bertel sen?
15 A | do. But on what Dr. Etzel did was --
16 | Bertelsen is a bit confusing in terns of what did
171 they do. So Dr. Etzel tried in his best judgnent
18| to come up with this flow chart, right? Now, what
19| he -- what did he specifically say about | actose
20 | depleted UF retentate that | would Iike to read
21| again in his declaration just to nake sure.
22 Q Wll, let me ask you this.
23 A Yeah.
24 Q Is it -- let's assune for sake of
25 | argunent --
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A Yeah.

Q -- that what Dr. Etzel said was the
cheese whey retentate was an ultrafiltration
retentate in Bertel sen.

You di sagree with that, correct?

A Can you say that again?

Q Sur e.

A Yeabh.

Q | am sayi ng assune that Dr. Etzel said

in his opinions that in Bertel sen the
ultrafiltration retentate teaches the cheese whey
retentate of claim8.
You di sagree with that, correct?
MR. KRIEGER  (nbjection, form

A What |'m saying here is that in the step
in this figure where -- what is being fed in the
ultrafiltration tangential flow system based on
this diagram | would not consider that cheese whey
any | onger because based on what | see here this
Is not just a clarification step, so there -- this
Is not just renoving fines. And for that is that
| say, well, what it says here is cheese whey
perneate is not -- is no |onger just cheese whey
or sweet whey.

Q Ckay.
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A It's a perneate.
Q So | want you to listen to the question

that | am aski ng.

A Yeah.
Q Because | am not asking you why you
di sagree with sonething. | amonly asking if you

di sagree with sonething, so it's a yes/no

questi on.
A kay
Q  ay

So ny questionis: If Dr. Etzel said
that the UF retentate in Bertel sen teaches a
cheese whey retentate, you would disagree with
that, correct?
MR. KRIEGER  (nbjection, form
A Soif -- if Dr. Etzel is saying that
what is shown here as cheese whey perneate is the

sane as cheese whey | would disagree with that.

Q You' re not answering ny question,
Dr. Harte.
A Ckay.
Q | amsaying if Dr. Etzel said that a UF

retentate in Bertel sen teaches the cheese whey
retentate in claim8, you disagree wth that,

correct?
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MR. KRI EGER  (njection, form
asked and answer ed.

M5. KAI SER: He hasn't answer ed

MR. KRIEGER He has. You just
don't |ike his answer, but he has answered
it.

M5. KAISER It's a yes or no
guesti on.

MR. KRI EGER: nj ection.

Q O let me ask you a different question.

Wul d you agree that the UF retentate in
Bertel sen teaches the cheese whey retentate of
cl ai m 8?

A | go back to ny comment before. \Wat |
amtrying to say here and what |'m saying is that
since there is a mcrofiltration step as shown in
the figure on page 27 | wouldn't call that cheese
whey perneate cheese whey or sweet whey. | -- |
would call it as it says in there cheese whey
per neat e.

Q Ckay. Let nme ask you a different

guesti on.
A Yeah.
Q In the figure that is reproduced or that
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Is -- is shown on page 27 of your declaration is
there a cheese whey retentate?

A It shows a cheese whey retentate, yes.

Q Ckay. And what is that cheese whey
retentate?

A That is the portion that is -- doesn't
pass through the filter, through this
mcrofiltration unit as the cheese whey goes
t hr ough.

Q Ckay. In the figure that you' ve
produced on page 27 of your declaration --

A Yes.

Q -- other than the mcrofiltration
retentate is there any other cheese whey retentate
as that termis used in claim8 of the ' 860
pat ent ?

A What | see in this figure is that there
I s sweet whey that has been mcro-filtered using
tangential flowfiltration to create a cheese way
retentate and a cheese way perneate.

Q | don't think that answered ny question.
So what |'m asking you is you've identified one
cheese whey retentate.

A Yes.

Q That is the mcrofiltration retentate.
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1 A Uh- huh.
2 Q | am asking if there are any other
3| cheese whey retentates in the figure on page 27 of
4| your declaration.
S A Based on this figure, no. There is only
6 | one cheese whey retentate.
7 Q Okay. Thank you.
8 And so if you | ook at paragraph 73 of
9 | your decl aration.
10 A Yes.
11 Q You say -- this is towards the bottom of
12 | that paragraph: The "concentrated UF whey protein
13| retentate” is not a "cheese whey retentate.”
14 Do you see that?
15 MR KRIEGER [|I'msorry. \Were is
16 t hat ?
17 Q Par agr aph 73.
18 A | see that, yeah.
19 Q Do you still agree with that statenent?
20 A kay. So everything starts from sweet
21| whey and then a -- there is a mcrofiltration step
22 | where a cheese whey retentate and a cheese whey
23 | perneate is being created. So | would say that as
24| it's witten here this cheese whey perneate is no
25| longer -- sorry. The cheese whey -- both the
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cheese whey retentate and the cheese whey
perneates are no | onger --

cheese whey.

Q

So ny question is:

cannot be called just

I n paragraph 73 that says "the concentrated UF

whey protein retentate.”

page 277
A

Q
A
Q

Do you see that

Yeabh.

in the figure on

"I's not a cheese whey retentate.”

Yes.

As you sit here right now do you stil

agree wth that statenent?

A

Q
A

for

do.

Ckay.
Yeah.

| unch?

MR KRIEGER: Good tine to break

M5. KAISER | was going to |et

himdo his corrections.

Q

think you told nme that you had sone corrections

MR. KRI EGER: Ckay. Very good.

Dr. Harte, before we break for

for your declaration.

A

do,

yeabh.

| unch,

You have a st at enent
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Q And are those corrections what's narked
by the tabs in your declaration?

A Sone of them are, but these are just
markings. | -- | did put markings on each of the
grounds just to nake sure that | was precise.

Q Ckay. The tabs in your declaration,
they signify the start of each ground, is that
right?

A The tabs on the top are the grounds, and
then these are the corrections.

Q | see.

A Yeah.

Q Ckay. And so do you have five
corrections?

A Well, there is one correction that
appears in two places, so there are a total of
four corrections.

Q Ckay.

What is the first correction that you

woul d li ke to make to your declaration?

A Yeah. The first one would be in
page ii, the table of contents.
Q Ckay.

A Soinitem13C it reads, "Ozturk,

Kawasaki, and LeanCrene do not teach of suggest.'
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And it says "or. It should say "or suggest."

Q Ckay.
A And that of course repeats in page 66,
C. Instead of "of" it should be "or."

Q Thank you.

A Yeabh.

Q What is the second correction you would
| i ke to make?

A The second -- page 4 and paragraph 14,
line 4. It reads "caseins" and there is a
parent heses and it says al pha-s2, comm, al pha-s2.
It should be al pha-s1 and then al pha-s2.

Q Ckay. Thank you. What is the third
correction you would |ike to make?

A Yeah. Nunber 3 would be page 34. |
will get there.

Q Ckay.

A So if we go to paragraph 86, the second
sentence, it reads, "A POSI TA woul d under st and
that centrifugation process used by Bertelsen is
not a nenbrane process and i s not
mcrofiltration." And what | would like to do
there is to add "as described in patent '860."
Ri ght ?

Q Ckay.
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1 A And then the next one wll be page 64.

2| Yeah, let nme get there. So after the table in the

3| fourth line it says, "evident from H nkova

41 Table 7." | think "Table 7" should be renoved

5| because it is there. Exhibit 1013, 6, Table 7.

6 Q So you just want it to say "as evident

7| from H nkova."

8 A Just renove "Table 7."

9 Q Ckay.

10 A Yeah. Exhibit 1013 i s Hi nkova.

11 Q Ckay. Any other corrections?

12 A No, that's -- that's it, yeah.

13 Q Ckay. A few -- | have a couple of

14 | questions about your corrections.

15 A Yes.

16 Q So the correction that you nade to the

17 | heading --

18 A Yes.

19 Q -- to say teach or suggest, what is your

20 | understandi ng of what it nmeans for a reference to

21 | teach or suggest sonethi ng?

22 A Well, again, as | nentioned before, | am

23| not a lawer, right? So in this case these three

24 | references are not telling ne that these --

25| greater than 50 percent -- 50 -- whey percent of
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denat ured whey protein.
Q Ckay.
Do you have an understandi ng of the
di fference between a reference teachi ng sonething
and a reference suggesting sonet hi ng?

A Teachi ng or suggesting? Well, | would
say whether it's explicitly said or it's sonehow
suggested that that is the case, but again | am
not a | awer so --

Q kay. And then in paragraph 86.

A Let nme get there. Yes.

Q So you wanted to add to: A POSITA woul d

understand that centrifugation process used by
Bertel sen is not a nenbrane process and is not
mcrofiltration "as described in the '860 patent."

A Yes.

Q What are you referring to by "as
described in the '860 patent."

A So the '860 patent is about tangenti al
flowfiltration, and Bertelsen is using dead-end
filtration which is let's say in general terns
beyond the scope of what we are discussing here.

It may be confusing, but the
patent '860 doesn't say anything or it's -- the

patent '860 is not about dead-end filtration.
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It's all about tangential flow filtration even
though it's not explicitly stated in the patent.
Q Ckay.

And so is it your opinion then that in
claim8 when it says "filter" that nust only be
tangential flow filtration?

A Yes.
Q kay. Al right. If lTunch is here |
t hi nk we can break.
THE VI DEOGRAPHER: O f the record
12: 03.
( BREAK TAKEN.)
THE VI DEOGRAPHER: Back on the
record 12: 38.
BY M5. KAI SER
Q Dr. Harte, | wanted to see if you could
get your declaration back out and turn to page 27.
This is the figure that we have been tal ki ng about
that represents Bertel sen's process and N el sen
785' s process.
A Yes, | amthere.
Q Ckay. So earlier we were tal king about
mcrofiltration retentate that you have | abel ed as
cheese whey retentate.

Do you recall that?
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1 A Yes

2 Q kay

3 So in the mcrofiltration retentate in

41 the figure on page 27 of your declaration what is

5| that retentate conprised of?

6 A | would prefer not to elaborate. It

71 wll be -- it wll be alittle too general for ne

8| tosay. It wll be inportant to run an analysis

9| and understand what is there. |If there is nothing

10| in between the sweet whey -- if there were no

11| fines renoved. M guess is that there will be

12 | sonme fines in there.

13 Q Ckay.

14 A But di scussing the -- the conposition of

15| both the cheese whey retentate and the perneate

16 | woul d be -- wi thout having an anal ysis woul d be

171 difficult to do.

18 Q Ckay.

19 So as you sit here right now you don't

20 | have an opinion about what is in the

21| mcrofiltration retentate in the figure that's on

22 | page 27 of your declaration?

23 A Wll, in general termnms, but that's why

24| in general terns | would say, again, if there is

25| no -- nothing in between the sweet whey that is
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coming to the mcrofilter, and as | nenti oned
fines, and this is a 1.2 mcro filter, so | guess
sone bacteria may be there and nmaybe proteins from
whey too, right?

So that is where it becones a
little bit difficult when it cones to things that
are borderline or that they can aggregate, so
what ever is huge is going to be there, but then
when it cones to the wwdths of it, it becones nore
difficult.

Q So would it be common to performa
clarification step that renoves cheese fines wth
al.2-mcron filter?

MR. KRIEGER  (nbjection, form

A Well, it depends on what the operation
I's, what type of cheese is being nmade. Usually
what is done is it's being used a centrifugal
separator, a continuous centrifugal separator to
renove those fines. | would expect the filter to
be alittle larger when it cones to renoving fines
than this.

Q Ckay.

So you said if there was no
clarification step before the 1.2 mcron filter

t hen you woul d expect cheese fines to be in the
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retentate, correct?

A In that --

MR. KRIEGER  (bjection, form

A In this specific diagramif there was no
clarification step | would expect to see -- to
find fines in this cheese whey retentate.

Q And then you said bacteria could be in
the cheese whey retentate as wel | ?

A Vel |, bacteria, if | recall -- while we
are tal king about -- there are bacteria that can
be between 2 to 3 mcrons, so sone nay be there.
Sone may go forward to the cheese whey perneate.
It's difficult for nme to be definitive where the
bacteria are going to be.

Q Ckay.

Anyt hi ng el se you woul d expect to be in
t he cheese whey retentate besides fines and
bacteri a?
MR. KRIEGER: (bjection, form

A As | nentioned before, w thout an
analysis it's difficult to know, and that is why |
do struggle with it, right, so --

Q |s there a certain -- oh, sorry. Go
ahead.

A If there was only -- so as | nentioned
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before, | don't think this is just a clarification
step, so that is why | struggle to call it cheese
whey, so this is a retentate and a perneate and |
woul d need an anal ysis of those two specifically
for the conponents in whey where are they going
with this specific mcron size.

Q Ckay.

s there a specific nol ecul ar wei ght of
particles -- or of conpounds that you woul d expect
to pass through a 1.2-micron filter in the context
of cheese whey?

MR. KRIEGER  (bjection, form

A Can you repeat the question, please?

Q Sur e.

And maybe just to orient you if you go
to paragraph 69 of your decl aration.

A Yes.

Q You say, "From ny experience, GVP woul d
not be renoved in this mcrofiltration step
because GWP has a very | ow nol ecul ar wei ght
(around 7 kilodaltons) that woul d perneate the
1.2-mcron filter."

Do you see that?

A | can see that, yep.

Q So | am wondering what -- what in your
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experi ence what the threshold would be for
nol ecul ar wei ght that woul d pass through a
1.2-mcron filter.

A Well, it is -- it is difficult to answer
because as | think we discussed before dependi ng
what is being done to these proteins or conponents
in mlk they tend to aggregate or not, right? So
it's not just the nol ecul ar weight of any
i ndi vidual protein. That is why | do struggle to
-- to respond here.

Q Ckay. You can set the declaration aside
for the nonent.

A Yes.

Q And | want to go back to the '860 patent
whi ch is Exhibit 1001.

A Yes.

Q So if we go back to colum 6 of the '860
patent and you recall earlier that in colum 6 the
‘860 patent is discussing Figure 1.

Do you renenber that?
A Yes.
Q Ckay. | want to direct you to -- it's

the third full paragraph, but it starts "for
I nstance" and it starts around |ine 29 of

col um 6.
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A Yes. Yes.

Q | f you go further down that paragraph it
says, "In enbodi nents, the whey protein retentate
may be concentrated using ultrafiltration, or
ot her nethods as known in the art."

Do you see that?

A Yes.

Q When the whey protein retentate is
concentrated does it still remain a whey protein
retentate in your opinion?

A Well, this is where in ny opinion things
becone dicey, right? Because if we assune that
only water is being renoved and not hi ng el se, not
even salt, well, then we can say that only water
has been renoved, but depending on the processes
that are being used this concentration may affect
t he conposition of this whey protein.

Q And when you say affect the conposition

of the protein --

A Yeah.
Q -- it sounds |ike you're not including
In that the percentage of total protein. |In other

words, if it's concentrated it's going to have a
hi gher total protein percentage, correct?

MR. KRIEGER  (nbjection, form
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1 A Can you repeat the question?
2 Q Sur e.
3 So when -- in colum 6 at about |ine 35
41 when it says the whey protein retentate nay be
5| concentrated utilizing ultrafiltration, is it your
6 | understandi ng that nmeans that the percentage of
7| protein will be higher after it's been
8 | concentrated?
9 A | would say that probably the
10 | concentration wll be higher, but the conposition
11| is difficult to say because --
12 Q What's the distinction?
13 MR. KRIEGER: Sorry. Wre you
14 fini shed?
15 A | was going to add that we have a
16 | profile of proteins, right? And as we do a
171 filtration process like this and we concentrate
18 | probably sonme of the proteins may go into the
19 | perneate and sone of the proteins will remain in
20| the retentate. So as | indicated before, it is
21| not just water that is being -- if we were to be
22 | sure that there is only water being renoved I
23| would say, well, it is the sane.
24 Q So is it your opinion then that if
25| during ultra -- I'msorry.
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| f during concentration conponents other
than water are renoved then after concentration it
woul d no | onger be a whey protein retentate?
A Ckay. The term whey protein, a whey

protein retentate can be a ton of different

things, right? Still a whey protein. |t doesn't
mean that it will be the sane whey protein. It
still -- it is still whey protein.

Q So Figure 1 in step 103 uses the term
"cheese whey retentate.”

A Cheese whey retentate, yes.

Q Do you see that?

A Yes.

Q |f prior to reducing native GV the
cheese whey retentate is concentrated would it no

| onger be a cheese whey retentate?

A | don't have a definite answer there
because as | nentioned before as long as -- the
only case where | would say it is a -- still

remai ns a cheese whey is where only fines are
bei ng renoved.

Q And water, right?

A To a limted extent in this case because
thisis -- in the -- the objective of

clarification is to renove fines. So as you
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renove fines, you are also renoving a little bit
of water, but it's not a concentration process or
at least let's say that the objective is not to

concentrate anyt hi ng.

Q Ckay.
A So fines do have water. In that sense
t hi ngs may be concentrating. | amjust trying not

to be absol ute.

Q No, | understand. Yeah, | appreciate
your precision. So if we |look at Figure 1.

A Yes.

Q And you're filtering the enzymatically
coagul ated cheese whey in step 102, right?

A Yes. Unh-huh.

Q And then fromthat you get a cheese whey
retentate?

A Yes.

Q That you then reduce the native GW
| evels in step 103, correct?

A That is correct, yep.

Q Ckay. So ny question is: Say we put a
box in Figure 1. W will call it 102A so it's
bet ween step 102 and 103.

A Uh- huh.

Q And in step 102A we concentrate the
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cheese whey retentate by renoving water. Then in

step 103 could we still say that we're reducing
native GW |l evels in cheese whey retentate or
could we not because we have renoved water?
MR. KRI EGER  (bjection, form
A It is -- we are -- | think we are

entering into hypotheticals. So cheese whey is

what is comng fromthe maki ng of cheese. |It's

usually referred -- if | amrunning clarification
steps where | amonly renoving fines, | would call
It still cheese whey because there is very limted

wat er bei ng renoved.
Q Uh- huh.

A Now, if we are continuing doing this

process where we keep renoving water, again, this

I s sonehow hypothetical. | would call it |ike
maybe a cheese whey concentrate.

Q Ckay. And so going back then to
col um 6.

A Yes.

Q So in about line 35 when it says, "The
whey protein retentate nmay be concentrated using

ultrafiltration,” then you would say it sounds
like that's no longer the retentate. Nowit's a

concentrat e. ls that fair?
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A

Vel

|, but here it says whey protein,

right? And as | nentioned the term "whey protein"

IS being so |loosely defined in general terns that

this is still

whey protein, right? So we have

whey protein concentrates and whey protein

| sol at es.

Q

context of claim8 then if you go to that which is

Ckay. Let's maybe take it in the

at colum 23.

A

> O > O

Q

VWhere? Sorry.

Col
23.

um 23.

Yes.

It's the | ast page of the patent.

Yes.

Uh- huh.

So you renenber earlier we tal ked about

the filtering step.

A

> O » O

Q

Yes.

Wiere you filter into a cheese whey --

Yes.

rotentate and perneate?

Yes.

And then after that next you have a

reduci ng native GW in the cheese whey retentate

to forma reduced GVW cheese whey retentate.

A

Yes.
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Q So if after the filtering step you
I ncl uded a concentrating step where you renoved
water and then it was the concentrated cheese whey
that you did the reducing step to, in your opinion
woul d you be still reducing GW in a cheese way
retentate?

MR. KRIEGER: (bjection, form

A | would call it a reduced GW in a
concentrated cheese whey.

Q Ckay.

And what if you -- in between the
filtering step and the reducing step what if you
diluted it by adding water, so you took the
retentate and you diluted it by addi ng water and
then in that diluted conposition you reduced the
native GW, would you then -- would it be your
opi ni on that you have reduced GW in a cheese whey
retentate?

MR. KRIEGER: (bjection, form
A So this is cheese whey that is subject
to mcrofiltration and has a retentate, and then
water is being added, so that wll be a
diafiltrated cheese whey, right?
So what I'"'mtrying to say here is

originally there is cheese whey, but there is
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diafiltration in this case, so water is being

added. So | do not knowif | would -- | would
call a cheese whey retentate where -- where water
IS being added still a cheese whey retentate.

Q Ckay.

A Yeabh.

Q | f you go to colum 15 of the patent.

A Col um 15. Yes.

Q And we are still in Exhibit 1001 which

Is the '860 patent.
A Col um 15. Yep.
Q Ckay. You're at columm 157
A Yes.
Q Ckay.
Do you see where about two-thirds of the
way down it says Exanple 1?
A Yes.
Q Ckay.
And so in Exanple 1 it says, "A reduced
GWP denat ured whey protein conposition was nade
using a whey protein conposition (WPC) that is
greater than 25 percent protein on a dry wei ght
basis from sweet whey of nozzarella cheesemaking."
Do you see that?

A Yes.
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Q Ckay. And then it says, "The process
begins with WPC retentate (80 percent protein on
dry basis) that is concentrated using
ultrafiltration of pasteurized sweet whey
separated from cheese curd."

Do you see that?

A Yes.

Q Wul d you consider WPC retentate to be a
cheese whey retentate as that termis used in
cl ai m 8?

A No. A WC retentate is a WPC retent ate.

Q What's the difference between a cheese
whey retentate and a WPC retent ate?

A A cheese whey retentate cones fromthe
-- it is the retentate fromtangential flow
filtration of cheese whey.

Q And what is a WPC retent ate?

A | would call this -- this whey protein
concentrate a pasteurized sweet whey retentate.
|f | understand there is sweet whey that then has
been pasteurized, and then the only process that
I's happening is this ultrafiltrati on menbrane that
IS going to generate two streans, a perneate and a
retentate.

So before concentration what's
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comng there would be a -- so this has -- so the
WPC has al so a concentration step apparently,
concentrated, so right after the ultrafiltration
step | would have two streans, pasteurized sweet
whey retentate and pasteurized sweet whey
perneate, and then there is a concentration step
to create WPC. So no, WPC would not by itself be
a sweet whey retentate.

Q Ckay. Thank you for that explanation.
So maybe | just want to wal k through the process

that is described in Exanple 1 --

A Yep.

Q -- and nmake sure that | understand it
correctly.

A Yep.

Q So based on what you descri bed |
understand that you woul d have sweet whey of
nozzarel |l a cheesenmaki ng and that you woul d
separate that into a retentate and a perneate, IS
that right?

A Yes.

Q And the retentate would be the WPC
that's 25 -- greater than 25 percent protein?

A Wait. Let nme go again to the exanple.

Q This is on columm 15.
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A
Q

So can you repeat the process again?
Sur e.

So based on what you descri bed, |

under stand you woul d have sweet whey from

nozzarell a cheesemaki ng that you woul d separate

into a retentate and a perneate, is that right?

A Past euri zed sweet whey.

Q Past euri zed sweet whey.

A Yeabh.

Q But otherwi se what | said is correct?
A Well, this is pasteurized sweet whey.
Q Ckay. Let ne ask it again.

pasteuri zed sweet whey of nozzarella cheesenaki ng

So in Exanple 1 you woul d have

process that you would separate into a retentate

and a perneate, is that correct?

A
Q

That is correct, yes.
Ckay.
And the retentate would be WPC that iIs

greater than 25 percent protein on a dry wei ght

basis, is that correct?

A Well, there is a concentration step
here. So what conmes fromthe first step of the
ultrafiltration menbrane, | would call that

past euri zed sweet whey retentate.
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Q Ckay.

A Now -- yeah. |If there are further
concentration steps then | would no | onger call
that a pasteurized -- sorry -- a pasteurized sweet
whey retentate.

Q kay. So in Exanple 1

A Yes.

Q -- after the first filtration step on
t he pasteurized sweet whey you woul d have a
past euri zed sweet whey retentate?

A Yes.

Q Then Exanple 1 describes concentrating
that retentate using ultrafiltration to create
WPC80, is that correct?

A | would say using diafiltration, right?
So there should be several concentration steps to
get to 80 percent.

Q Ckay.

But in Exanple 1 the pasteurized sweet
whey retentate is concentrated and through a
series of concentration steps ultimtely becones
WPCB0. |Is that how you understand Exanple 17

A Yes.

Q Ckay. And then it says starting at
about line 51: The 80 percent WPC ( WPCB0)
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retentate is transferred to a tenperature
control |l ed hol ding tank and kept cold at
45 degrees Cor -- I'msorry -- 45 degrees F or
| ess.
Do you see that?
A Yes.
Q And then it goes on and says, "Were it

Is mxed with water to nake a 14 percent protein

sol ution."
Do you see that?
A Yes.
Q And the -- so being mxed wth water

woul d be a dilution step, correct?

A Yes.

Q And then the | ast sentence of that
par agraph says, "The dil uted whey protein solution
remains in the holding tank at about 45 degrees F
or less until the addition of protease enzynes."

Do you see that?

A Yes.

Q And is it your understanding that adding
the protease enzynes in Exanple 1 is -- reduces
GW in the diluted whey protein solution?

A Yes. That foll ow ng paragraph,
sel ectively hydrol yzes GW.
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Q So in Exanple 1 the solution that is --
strike that. |In Exanple 1 the solution in which
GW is reduced, is that solution a cheese whey
retentate in your opinion?

A As it reads in the patent it's a diluted

whey protein solution. It doesn't refer to as a
cheese -- as | nentioned, there are several steps
in between and | tried to keep -- well, in ny

opi ni on cheese whey is what is just comng from
t he maki ng of cheese so any -- any nodification

ot her than renoving fines nmakes this thing a

different -- we should use a different nane.
Q Ckay.
A Yeabh.
Q And so it follows then that your opinion

woul d be that Exanple 1 of the '860 patent doesn't
meet the limtations of claim8?
MR. KRIEGER: (bjection, form

Q s that correct?

A Ch, okay. So what | amsaying is that |
don't recall here -- let nme check the claimagain.
What |'m saying here is that in Exanple 1 the
enzyne that will hydrolyze GW is being added to a
di l uted whey protein solution. Wether -- whether

that nmeets the limtations or not of claim$8, that
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| don't know.

Q So in Exanple 1 is the step reducing
native GW in the cheese whey retentate to forma
reduced GWP cheese whey retentate conposition
per f or med?

MR. KRIEGER: (Objection, form
beyond t he scope.

A In Exanple 1 the enzyne is being added
to a diluted whey protein solution.

Q So the answer to ny question is no?

MR. KRI EGER. The sane objection.

A What is the question again?

Q In Exanple 1 is the reducing native GW
In the cheese whey retentate to forma reduced GW
cheese whey retentate conposition perforned?

MR. KRIEGER: (Objection, form
beyond t he scope.

A In Exanple 1 GW is being -- sorry --
the enzynme is being added to diluted whey protein
sol uti ons.

Q So in your opinion GW is being reduced
in a diluted whey protein solution and not in a
cheese whey retentate, is that correct?

MR. KRIEGER  (bjection, form

beyond t he scope.
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A In this case the enzyne is being added
to a diluted whey protein sol ution.

Q And in your opinion the diluted whey
protein solution is not a cheese way retentate, is
t hat correct?

MR. KRIEGER: (Objection, form
beyond t he scope.

A A-- adilute -- this diluted whey
protein solution -- this diluted whey in
Exanple 1, the diluted whey protein solution is
not a cheese whey --

Q Ret ent at e?

A -- retentate.

Q Ckay.

Goi ng back to Exanple 1, | want to talk
about the reducing step, so this starts in about
line 61-ish where in the paragraph that says
"addition of one or nore enzynes." Let ne know
when you're with ne. Colum 15.

A "' mthere.

Q Ckay.

So it says, "One or nore protease
enzynmes began an incubation phase of protein
hydrol ysis that selectively hydrolyzes GW in the

whey protein m xture."
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Do you see that?

A | apol ogi ze. You said colum 15?
Q Yes.
A And | i ne?

Q Around 61-ish. It's the -- the | ast
partial paragraph in the colum. It starts
"addition of one or nore enzynes."

A Ch. But you said addition of one or
nore proteol ytic or sonething enzynes.

Q Let me start at the begi nning.

A Yeah.

Q Ckay.

So it says, "Addition of one or nore
enzynes, in this case, one or nore protease
enzynmes began an incubation phase of protein
hydrol ysis that selectively hydrolyzes GW in the
whey protein m xture."

Do you see that?

A Yes.

Q What does it nmean that it selectively
hydr ol yzes GW?

A Ckay. There are enzynes that have
specificity and enzynes that are generally
proteolytic. For instance, chynosin is specific

for kappa casein.
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THE COURT REPORTER: |Is specific
for?

A Kappa casein. Trypsin or pepsin are
enzynes that are not as specific. So when it says
sel ectively hydrolyzes GW is that in this case
the enzyme that is being used is specific for GW.

Q Ckay.

And then you see that that sentence goes
on to say, "Leaving the other whey protein such as
al pha-1 actal bumi n and beta-| actogl obulin |argely
unhydrol yzed. "

Do you see that?

A Yes.

Q Sorry for the pronunciation.

Do you have an understandi ng of what it
means by | argely unhydrol yzed?

A So what is the question again?

Q | am wondering if you have an
under st andi ng of what "l argely unhydrol yzed"
nmeans.

A | am specul ati ng here. Agai n,
selectivity is not a -- there are degrees of
selectivity, right? So in this case what | am
assumng is that the enzyne that it's using to

proteolyze GW -- all the activity for GW or it
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1| prefers GW. It doesn't nean that it may not to
2 | sone degree hydrolyze also | actal bum n and
3| lactogl obulin.
4 Q So in Exanple 1 the specific protease
5| enzyne selectively hydrolyzes GW, but at least to
6| a small degree it may al so hydrol yze ALA and BLG
7| is that correct?
8 MR. KRIEGER: (Objection, form
9 A That nmay be the case. Also it may be
10 | the case that mlk has natural enzynes in there
11| that maybe this is referring to natural enzynmes in
12| mlk that may be partially hydrol yzi ng
13 | lactoglobulin and | actal bum n.
14 Q In Exanple 1 in the hydrolyzing step
15| that reduces GW --
16 A What page agai n?
17 Q l"mstill in Exanple 1.
18 A Yes.
19 Q So we're still in colum 15 and 16.
20 A Ckay.
21 Q So in Exanple 1 the enzymatic process
22 | that reduces GW, does it involve any filtration?
23 MR. KRIEGER: (bjection, form
24 A So in Exanple 1 there are filtration
25| steps to getting to -- filtration and
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diafiltration steps to get to diluted whey
protein, a diluted whey protein solution, upon
which this enzyne is being added. So if you're
saying that there is a filtration step related to
addi ng the enzyne the answer woul d be no.

Q So | want to go back to claim8 which is
on colum 23 in the |ast page of the '860 patent.

A Yes.

Q And | want to focus on the reducing step
again so that step reads: Reducing native GW in
the whey -- I'msorry.

Reduci ng native GW in the cheese whey
retentate to forma reduced- GW cheese whey
retentate conposition.

A Uh- huh.

Q Do you see that?

A Yes.

Q Do you have an opinion on how the scope
of that limtation would change if the word
"conposition" was renoved?

A So the way that | understand these is
that we have a -- we can have a cheese way
retentate and then if anything is being added,
let's say an enzyne in this case is being added,

what we have is a cheese whey retentate
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conposition. So the fact that we add an enzyne
makes it a cheese whey retentate conposition as
opposed -- as a cheese whey retentate.

Q So would it be your opinion then that if
the word "conposition" was renoved fromthe
reduci ng step that the reducing step could not be
perfornmed by using an enzyne?

MR. KRIEGER: (Qbjection, form and
beyond the scope. He did not provide
testinony regarding this issue. And | am
going to instruct himnot to answer. |f you
want to call the board, you can, but this
goes to notion to anend issues that he did
not testify about.

M5. KAISERT Ckay. Let's call the

boar d.

MR, KRI EGER. (Ckay.

M5. KAISER Let's go off the
record.

THE VI DEOGRAPHER: O f the record
1:21.

( BREAK TAKEN.)

THE VI DEOGRAPHER: Back on the
record 1:27.

BY Ms. KAI SER:
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Q Dr. Harte, all right, so I understand
t hat your counsel is not going to -- is not going
to maintain his objection or at |east he is not
going to maintain his instruction not to answer,
so | amgoing to ask you the question agai n.

A Yes.

Q So referring to claim8 of the '860
patent which is on colum 23, and again |I'm
t al ki ng about the reducing step, so ny question
is: Is it your opinion that if the word
"conposition" was renoved fromthe reducing step
that the reducing step could not be perforned by
usi ng an enzyne?

MR. KRIEGER (bject to the form

A So a -- a cheese whey retentate is part
of a cheese whey retentate conposition, so then in
nmy opinion renoving the word "conposition”
woul dn't nake a difference in this case.

Q So it's your opinion that conposition
doesn't add anything to the --

A No. Wiat | amsaying is that this is a
reduced whey conposition. Let ne go back to what
It says here. This is a reduced GW cheese whey
retentate conposition and this is a reduced GW

cheese whey retentate.
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Q Ckay.

A So renoving the word "conposition"
shoul d not change what this is saying. The
opposite woul d be maybe different.

Q So just for the record you said -- you
wer e hol di ng your hands out w de and you said, out
wi de, is a cheese way or, |I'msorry, is a reduced
GWP cheese retentate conposition, and then you
noved your hands narrower and you said this is a
reduced GWP cheese whey retentate. Is that right?

A Yes. |In other words, reduced cheese GW
-- in other words a -- a reduced GW cheese whey
retentate conposition. Let ne restate that. A
reduced GWP cheese whey retentate is part of a
reduced GWP cheese whey retentate conposition, so

it wouldn't matter whether the word "conposition”

I's there.
Q So | understood you earlier to say that
a cheese whey -- I'msorry -- that a reduced GW

cheese whey retentate conposition allows for the

addi tion of conponents |ike an enzyne, is that

right?
A Yes.
Q Ckay.

And so if the reducing limtation of
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claim8 were changed to say reducing native GW in
the cheese whey retentate to forma reduced GW
cheese whey retentate, so omtting the word
"conposition" then is it your opinion that that
woul d not allow for addition of conponents |ike an
enzyne?

MR. KRI EGER: (bjection, form

asked and answer ed.

A What | amsaying is that if you have a
reduced -- you can say that -- okay. That when
you have a reduced GW -- let ne get back to it.

A reduced GW cheese whey retentate. Wen you add
an enzyne you can add an enzyne there and it wll
becone a reduced GW cheese whey retentate
conposi ti on.

Q Right. But if you don't have -- in the
clai myou don't have the word "conposition" then
you can't add an enzynme, right? Because you are
not meking a reduced GWP cheese whey retentate
conposition. You are only naking a reduced GW
cheese whey retentate.

Do you agree wth that?
MR. KRI EGER. The sane objection.

A What | amsaying is that a reduced GW

cheese whey retentate is part of a reduced GW
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cheese whey retentate conposition.

Q | understand that.
A Yeah.
Q VWhat | am saying is assune that the

claimtermnow no | onger uses the word

"conposition" so just "conposition" is out. Okay?

A Yeah.
Q So now what you are neking instead of a
reduced GWP cheese whey retentate conposition,

you' re not making that anynore. \What you're

maki ng now i s a reduced GW cheese whey retentate.

A Ckay.
MR. KRI EGER The sane objection.
A VWhat | am saying is that when you talk
about a reduced GW -- let ne get back. Wen you
tal k about a reduced GVW cheese whey retentate
conposition you can al so say reduced GW cheese
whey retentate.
Q Ckay.
So in your opinion there is no
di fference between a reduced GW cheese whey
retentate and a reduced GVWP cheese whey retentate
conposition? |Is that your testinony?
MR. KRIEGER  (bjection, form
A A reduced GW cheese whey retentate is
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part of a reduced cheese whey retentate
conposition if that nakes sense. So -- soO a
reduced GWP cheese whey retentate is not a reduced
GWP cheese whey conposition, but a reduced GW
cheese whey retentate conposition is a reduced GW
cheese whey retentate.

Q So what do you nean when you say a
reduced GWP cheese whey retentate is not a reduced
GW cheese whey conposition?

A Because as -- as | indicated before, a
reduced GWP cheese whey retentate conposition has
a reduced GW cheese whey retentate, but the other
way around is not the case. So a reduced GW
cheese whey retentate doesn't have a reduced QW
cheese whey retentate conposition.

Q Because it can't include additional
conponent s?

A Once you add additional conponents to a
reduced GWP cheese whey retentate you get a
reduced GWP cheese whey retentate conposition.

Q Ckay. Thank you.

Dd you tell ne before you have the
Bertel sen reference there, Exhibit 10067
A Yes, | do, yeah.
Q Ckay. Can you get that in front of you?
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A Yes.
Q Justin, do you need a copy?

MR. KRIEGER No, |'m good.
Thank you.

MB. KAl SER  Ckay.
MR, KRIEGER: Actually, I wll
take one. Thank you.
Q Ckay. Exhibit 1006 is International
Publ i cati on Nunber WO 2018/ 115520 Al.
Do you see that?
A Yes.
Q And the first naned inventor is
Hans Bertel sen. Do you see that?
A Yes.
Q Soif | refer to Exhibit 1006 as
"Bertel sen" you will understand that that's what

mean?

When is the last tine you reviewed the

Bert el sen reference?

A Do you nean back-to-back? Mybe a nonth

ago, yeah.
Q When's the last tine you reviewed any

portion of Bertel sen?
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A Yest erday and the day before.

Q And you understand that Bertelsen is
general |y about the crystallization of BLG is
that fair?

A Yes.

Q Ckay. |If you go to page 25 of

Bert el sen.
A | amthere.
Q Ckay.

Do you see at about line 23 it says,
"Step B of the nethod involves crystallizing at
| east sonme of the BLG of the supersaturated whey
protein solution."

A Yes.

Q And then if you go down a little bit to
about line 31 do you see it says: The
crystallization of BLG of step B may involve e.g.
or -- I'msorry. Let ne start that over.

"The crystallization of BLG of step B
may e.g. involve one or nore of the foll ow ng."
Do you see that?

A Yes.

Q And then there is a list of four itens.
Waiting for crystallization to take pl ace,

addition of crystallization seeds, increasing the
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degrees of supersaturation of BLG even further,
and/ or mechani cal stinul ation.
Do you see that?

A Yes.

Q So is it your understanding that in the
crystallization of BLGin Bertelsen seeding is
opti onal ?

A Wel |, based on what is being said here
It says "as an exanple.” So what it is that
Bertelsen thinks is optional or not that is
difficult for ne to say.

Q Ckay. |If you |l ook at page 27 --

A Page 27. Yes.

Q | f you | ook at about line 13 you see it
says, "In sone preferred enbodi nents of the
i nvention step B involves waiting for the BLG
crystal to form This may take several hours and
Is typically for a whey protein solution which is
only slightly supersaturated with respect to BLG
and to which no crystallization seeds have been
added. "

Do you see that?
A Yes.
Q So woul d you agree that Bertel sen at

| east di scl oses sone enbodi nents w t hout seedi ng?
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A Let me read it again. It is difficult
for me to say here because it says waiting for BLG
crystals to form and then it says that it my
t ake several hours. | don't knowif this is what
he intends to do. Maybe he's just saying that it
just takes several hours.

Q And it says no crystallization seeds
have been added, right?

A Right. But it's difficult for ne to say
whet her Bertelsen is -- is instructing nme to do
this. It says waiting for crystals to be forned.
And then it says that if there are no crystals
bei ng added or seeded, and maybe he's trying to
tell me here that crystals should be added and the
sol uti on shoul d be supersat urat ed.

Q So you don't have an opinion then one
way or the other as you sit here right now about
whet her seeding is required in Bertel sen's
exanpl es?

MR. KRIEGER: (bjection, form

A What | amtrying to say is that it is
difficult for ne to say based on this paragraph
that seeding is optional.

Q Ckay. |If you go to page 57.

A At least it's not being explicitly said.
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Q Ckay. |If you go to page 57.

>

"' mthere.
Q Ckay.

You see the first sentence on this page
says, "Lactose depleted UF retentate derived from
sweet whey froma standard cheese production
process and filtered through a 1.2-mcron filter

was used as feed for the BLG crystallization

process. "
Do you see that?
A Yes.
Q And it's your opinion as | understand it

that this neans that the 1.2-mcron filter
happened before the UF filtration in Bertelsen's
process, is that correct?

A That is ny understanding, but the -- the
patent is sonehow confusing there, so | am
followng Dr. Etzel's clarification, right? So he
-- he nmentioned the mcrofiltration step was done
before the filtration, but the patent is sonehow
conf usi ng, yeah.

Q |s it possible that the -- or could this
sentence also be interpreted to say that the UF
retentate itself is then filtered through a

1.2-mcron filter?
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A So based on the way this is witten, but
as | nmentioned it -- it gives roomfor confusion.
There is mcrofiltration and then ultrafiltration.
Now, that is confusing. Wat is the -- whether it
gives roomto a conbination it is -- it is
conf usi ng, yeah.

Q Ckay.

If the ultrafiltration step happened
before the mcrofiltration step then would you
agree that Bertel sen's process begins with a sweet
whey or a cheese whey retentate?

MR. KRIEGER  (bjection, form

A So -- so as | nentioned before, | call
sweet whey what cones from naki ng of cheese and
didn't have any processing before any filtration
step unless we are tal king about clarification for
just fines renovals where in that case it is
commonly known still as a sweet whey.

Q Ckay. | -- 1 understand that. | think
you have testified to that already.

A Yeah.

Q My question was a little bit different.
So assune that the ultrafiltration step is the
step that happens first.

A Yes.
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1 Q Then woul d you agree that Bertel sen's

2 | process begins with cheese whey retentate?

3 MR. KRIEGER: (bjection, form

4 f oundati on.

S) A As | nentioned it is -- it is confusing,

6| so |l am-- this is a hypothetical. So the process

7| that 1s based on what is witten, the process that

8| -- and | think it seens to be correct or it seens

9| to be correct is probably the one that is being

10| followed here is mcrofiltration foll owed by

11| ultrafiltration.

12 |f there -- hypothetically if

13| there is a step where sweet whey is being

14 | processed by any neans of filtration,

15| mcrofiltration, ultrafiltration, nanofiltration

16 | what is -- what would conme out fromthat

171 filtration process would be a cheese whey

18| retentate and a cheese whey perneate.

19 Q Ckay.

20 And goi ng back to the sentence that's

21| the first sentence on page 57 of Bertel sen, would

22 | you agree that that sentence refers to the | actose

23 | depleted UF retentate as the feed for the BLG

24 | crystallization process?

25 A Can you repeat the question again?
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Sorry.

Q Yeah, of course. So |I'm again | ooking
at the first sentence on page 57 of Bertel sen.

A Yes.

Q Do you agree that sentence refers to the
| act ose depleted UF retentate as the feed for the
BLG crystal lization process?

A Yes, al though again this sentence is
conf usi ng.

Q Ckay. Do you want to take a break here?

MR. KRI EGER  Sure.
THE VI DEOGRAPHER: O f the record.

1: 49.

( BREAK TAKEN.)

THE VI DEOGRAPHER: Back on the
record 2:06.

BY M5. KAI SER

Q Dr. Harte, | amgoing to hand you an
exhi bit that has been previously narked as
Exhi bit 2017.

Do you recogni ze this docunent?

A Yes.

Q And you see that this is an article from
t he Korean Journal for Food Science and Ani nal

Resour ces?
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1 A That is correct.
2 Q Ckay. And this is an exhibit that you
3| cite in your declaration, correct?
4 A Yes.
S Q Ckay.
6 And the title of this article is
7| "Experinmental and Mddeling Study of the
8 | Denaturization of MIk Protein by Heat Treatnent."
9 Do you see that?
10 A Yes.
11 Q Ckay.
12 | wanted to direct your attention to
13| page -- it's page 3 of the docunent, but page 46
14| of the article.
15 A Yes.
16 Q And there is a heading that says
17| "Results and Di scussion."
18 Do you see that?
19 A Yes.
20 Q And if you | ook in the second col umm
21| it's about halfway down. It says, "Wth the
22 | increase of the heat treatnent tenperature.”
23 Do you see that?
24 A Let nme get -- yeah, wth the increase,
25 | yeah.
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Q Ckay.
And that says, "Wth the increase of the
heat treatnent tenperature whey protein bands
al nost di sappeared when the tenperature especially
hi gher than 85 degrees C at lane 4, 5 and 6 which
showed that al nost all of the whey protein
denat ured. "
Do you see that?

A Yes.

Q What does it nean by lane 4, 5 and 6?

A So if you take a | ook on the figure it
says here -- let's go back to Figure 1. Figure 1
has different el ectrophoresis gels and it refers
to the nunbers 1, 2, 3, 4, 5, 6, 7, 8 Those are
the lanes. Lane 4, 5 and 6 in this case.

Q And lane 4, 5 and 6 are whey protein
bands, is that right?

A Let me see. In this case, no. The |ane
I S show ng casei ns and whey proteins too.

Q Ckay. What are electro -- you said
el ect rophoresis gel s?

A El ectrophoresi s, yeah.

Q VWhat are they?

A So the termwould be SDS gel

el ectrophoresis. Sorry. SDS pol yacryl am de gel
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1| el ectrophoresis probably.
2 This is a gel that is subject to
3| acurrent. So you put a liquid containing your
41 proteins on top of these | anes, and because of the
5| current and because of the proteins being charged
6| the proteins are going to be noving. And the
7| speed at which they nove it's pretty nuch
8 | proportional to their size, so smaller proteins
9| are going to nove faster than | arger proteins.
10| Then the current is renoved and the proteins are
11| stained and that is how you get these |anes,
12| right?
13 Q Can the SDS gel el ectrophoresis
14| differentiate between different kinds of proteins?
15 A That -- that is a generalization. It
16 | can differenti ate between sone proteins, but
17 | between others it cannot. |If the -- if the
18 | nol ecul ar weight is sonehow simlar or if the
19 | ol ecul ar wei ght -- nol ecul ar wei ght range of that
20 | specific gel is not appropriate for the size of
21| the proteins it is difficult to differentiate,
22 | yeabh.
23 Q Can you use SDS gel el ectrophoresis to
24 | test for the presence of BLG?
25 A It's regul arly done, yeah.
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Q Can you use SDS gel el ectrophoresis to
test for the presence of ALA?
A Yes.
Q And what is the detection limt for BLG
usi ng SDS gel el ectrophoresis?
MR. KRIEGER: (Objection, form

f oundat i on.

A SDS in general we are usually talking
about mcrograns per ml| when it conmes to -- but
it is very general. | -- | don't renenber top of

nmy head specifically for |actogl obulin.

Q Ckay.
Can you use SDS gel el ectrophoresis to
test for the presence of -- of QGW?
A Wel |, again, you need to make sure that

the gel that you are using has the proper

nol ecul ar weight for Gw. GW has a nol ecul ar

wei ght of roughly 7 kil odaltons, so nost gels that
for instance we use in the lab to separate
proteins in mlk are outside the range of GW, but
there are gels that you can specifically buy for
G\W --

Ckay.

-- and peptides in general, yeah.

O > O

If you go to page 4 of Exhibit 2017
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which is page 47 of the article, and I et ne know
when you're there.

A Page 47. Yes.

Q Ckay. |If you look at the top of the
right -- or I"'msorry. The top of the |eft-hand
columm you see it says, "The result of the ratio
of denatured whey protein during heat treatnent.”

A Uh- huh.

Q Figure 1 indicated that as heat treated
tenperature rise the increased rate of whey
protei n denaturation degree was essentially absent
In the PAGE patterns of several heat-treated
sanples -- severely heat treated sanples. Sorry.

Do you see that?

A Yes.

Q And then do you see it says the
denaturati on degree of whey protein increased from
28. 34 percent to 45.37 percent as the heat
treatnent tinme extended from65 Cto 85 C for
ten m nutes?

Do you see that?

A Yes.

Q And then it says alnost all whey protein
denatured at 95 degrees C for ten m nutes.

Do you see that?

ArlaFoods Ambayv. Leprino Foods Company Page: 142
Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A Yes.

Q Ckay. If you look down at figure 2
which is on that sane page.

A Uh- huh.

Q Do you see the graph that is in the
bottomright, so it's graph D?

A Yes.

Q And if you look in the caption it says
denaturation rate -- for Dit says denaturation
ratio. \Whey proteins of heat treated 75 degrees C
white squares. 85 degrees C, black circles.

95 degrees C, white triangles.
Do you see that?

A Yes.

Q And so is it your understanding that the
top line in 2D is at 95 degrees C?

A Yes.

Q And when you |l ook at that top Iine and
-- so let ne just take a step back. In 2D the
X-axis is time in mnutes.

Do you see that?

A Yes.

Q And then the Y axis is denaturation
degree and percentage. Do you see that?

A Yes.
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Q Ckay.

So directing your attention back to the
95 degrees C line, do you see that at 10 m nutes
t he denaturation degree appears to be sonmewhere
bet ween 90 and 100 percent?

A Yes.

Q And is that consistent then wth what |
just read fromthe text above that says al nost all
whey protein denatured at 95 degrees C for
ten m nutes?

MR, KRI EGER  (bjection, form

A Yeah. "Alnost all" is -- it's a general
term | would like -- | would prefer to use the
nunmber, right, whatever nunber they get here.

Q Ckay.

What woul d you estimate the denaturation
degree is in figure 2D at 10 m nutes at
95 degrees C?
A | would say between 90 and 100.
Q Ckay.
And then the graph also in 2D shows
denaturati on degree for 5 m nutes.
Do you see that?
A Yes.
Q And at 95 degrees for five mnutes it
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appears to ne that's around 90 percent, is that

fair?

And if you |l ook at 85 degrees Cit
appears that at 5 mnutes and 85 degrees Cit
woul d be sonmewhere around 65 percent, is that
fair?

A Bet ween 60 and 70 percent, yeah.
Q Ckay.

And so if we took a tenperature that was
say 90 degrees C you would -- for five mnutes in
figure 2D you woul d expect that to be sonmewhere
bet ween 70 percent and 90 percent denaturation, is
that fair?

MR. KRIEGER: (Objection, form

A Again, you said 90 degrees C for
five mnutes?

Q Yes.

A And it should be -- | would say that it
shoul d be between 60 to 70 percent and 90 percent.

Q Ckay.

A Uh- huh.

Q We talked a little bit in Exhibit 2017

about SDS gel el ectrophoresis.
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Are there other nethods that people of
skill in the art have used to test for the
presence of whey proteins?

A Li qui d chromat ography woul d be one.
Capillary el ectrophoresis would be -- would be
anot her one.

Q Does the Iiquid chromatography have the
sane detection Iimt for BLG as SDS gel
el ect rophoresi s?

MR. KRI EGER  (bj ecti on,
f oundat i on.

A I n general terns, |iquid chronmatography
has a hi gher resolution or higher detection [imt
-- better detection limt. A better detection
limt versus el ectrophoresis.

Q Wuld it be fair to say that the
detection limt for whey proteins varies depending
on the type of testing that you use?

A Yes. The detection limt of any
anal ytical tool -- so different analytical tools
do have in general terns different detection
limts, so yes, it's fair.

Q We were tal king about sweet whey
earlier.

A Yes.
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1 Q And you tal ked about, | think, sone of

2| the conponents of sweet whey, and prior to a

3| clarification step | think you said that sweet

4| whey can include cheese fines, is that right?

5 A Yes.

6 Q And sweet whey can al so include

7| bacteria?

8 A Yes.

9 Q And sweet whey i ncl udes whey proteins,

10 | correct?

11 A Yes.

12 Q And t hose whey proteins typically

13 | include ALA?

14 A Yes.

15 Q And BLG?

16 A Yes.

17 Q And GWP?

18 A |f the whey is comng fromcheese, if it

19| is cheese whey, yes.

20 Q kay. And anything else that is

21 | typically present in sweet whey?

22 A There is sone | actose residual fat.

23| There may be a nyriad of different proteins in

24| there, right? W tal ked about the main ones.

25| Chances are there will be sonme residual casein in
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there too. The big ones definitely are the ones
t hat you nenti oned.

Q Ckay. If | wanted to renove or reduce a
specific whey protein fromsweet whey --

A Yes.

Q -- we tal ked about one way to do that
bei ng enzymatic hydrol yzing, correct?

A Yeah. W tal ked about GW and enzynmatic

hydr ol ysi s.
Q Ckay.
A GWP is a peptide.
Q Ckay.
Could I -- so we tal ked about using

enzymatic hydrolysis to reduce GW in sweet whey.

A Yes.

Q Could I also use enzymatic hydrolysis to
reduce BLG i n sweet whey?

A | am not aware of an enzyne that is
specific to lactoglobulin to BLG

Q Ckay.

A But if | -- I can renove or | can, |
guess, reduce BLG together with other proteins
usi ng general enzynes or non-specific enzynes.

Q Can | use enzyne hydrolysis to reduce

ALA in sweet whey?
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A Again, | amnot --
MR. KRI EGER  (bjection, form
A | am not aware of an enzyne that is
specific to ALA, but there are known specific
enzynmes that will hydrolyze ALA together wth
ot her proteins.
Q If | wanted to renove ALA from sweet

whey what processing steps could | use to renove

ALA?
A So there are -- renove or isolate ALA?
Q Let's say reduce the anmount of ALA.
A Ckay.
MR. KRI EGER  (bj ection, beyond
t he scope.
A So it -- it seens that the nethod that

Bertel sen is using where BLGis crystallized
favors the crystallization of BLG versus ALA

Q And what's your basis for saying that?

A Because in Bertelsen's -- he or she
specifically or they specifically talk about BLG
crystallization.

Q Ckay. Let's take a short break. |
m ght be getting pretty close to being done.

THE VI DEOGRAPHER: O f the record
2:42 -- or 2:24.
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1 ( BREAK TAKEN.)
2 THE VI DEOGRAPHER: Back on the
3 record 2:37.
4| BY Ms. KAI SER
S) Q Dr. Harte, | want to direct your
6| attention back to your declaration which is
7| Exhibit 2005.
8 A Yes.
9 Q Ckay. If you could turn to page 64 and
10| let nme know when you're there.
11 A Yes.
12 Q So this is the page where you had a
13| correction earlier to renove Table 7 fromthe end
14 | of paragraph 146.
15 Do you renenber that?
16 A That's correct, yep.
17 Q kay. And Table 7 -- well, strike that.
18 It's your understandi ng that Hi nkova
19| uses a .1 mcron filter, is that right?
20 A Yeah. They use a 5 kil odalton and
21| .1 mcron and .5 mcron.
22 Q Ckay. Do you see in paragraph 147 you
23 | talk about rejection factors?
24 A Yes, that is correct, yeah.
25 Q VWhat does "rejection factor" nean?
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A That woul d be the anobunt of a given
conponent that is not going to go through the
menbrane, so it wll remain in the retentate.

Q And so for exanple for GW if it has a

62. 6 percent rejection factor then 62. 6 percent of

the GW would go into the retentate, is that
right?

A Yes.

Q And that neans that approximately
37.4 percent would go into the perneate, is that
right?

A Yes.

Q And in paragraph 147 you tal k about
rejection factors for GW, ALA and BLG

Do you see that?

A Yes.

Q Are there mcro -- in mcrofiltration
can you have 100 percent rejection rate for QGW,
ALA or BLG?

MR. KRIEGER: (Objection, form

A Can you repeat the question?

Q Sure. In mcrofiltration --

A Yes.

Q -- 1s it possible to have 100 percent

rejection rate for QGW?
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MR. KRI EGER. The sane objection.
A So as -- as 147 the line right there,
the paragraph is showing it is very difficult to
tal k about absol utes when it cones to -- to these
tangential flow filtration devices. So for
I nstance in this case GW rejection is 62 to 77

when it is the same GW, so it wll be difficult

for me to say that there is one -- being so
absolute. It would be a little hypothetical I
woul d say.

Q |s there a pore size that you could

I dentify at which you would get 100 percent
rejection rate for GW?

A If we were using like reverse osnosi s
where only water and sone salts are goi ng through
| would say the rejection rate would be
100 percent for pretty nuch any peptide or
pr ot ei n.

Q Ckay.

VWhat about for mcrofiltration? |Is

there any pore size in the mcrofiltration range

that would give 100 percent rejection rate for GW

t hat ?
A | don't know.

Q You don't know?
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A Uh- uh.

Q Ckay.

What about for ALA, is there any pore
size in the mcrofiltration range that would give
100 percent rejection rate for ALA?

A The sane thing. | don't know

Q Ckay.

And what about for BLG is there any
pore size in the mcrofiltration range that woul d
give 100 percent rejection rate for BLG?

A The sane thing. | would say | don't
know.

Q Ckay.

And how about for ultrafiltration range,
Is there any pore size in the ultrafiltration
range that would give 100 percent rejection rate
for GW?

A Well, as Table 7 is showng, there is a
menbrane here that is 5 kilodaltons. That wll be
considered for being ultrafiltration, and there is
no 100 percent rejection rate. Al the GW is
| arger than 5 kil odal t ons.

Q And it's also true in that Table 7 that
for ALA you don't have 100 percent rejection rate

for 5 kil odaltons, correct?

ArlaFoods Ambayv. Leprino Foods Company
Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A Well, again, there is a range, right?
It's giving us 96.7 plus mnus 5.7. So the true
rejection rate can be anywhere fromin this case
let's say 91 to 100, the true rejection rate.
Q You said --
A Yeabh.
Q |"msorry. Go ahead.
A But the sane applies to in this case CW
or GW. There is a standard deviation, and what

this test is showwng is that it can be anywhere in

t hat range.

Q Ckay.

A Yeabh.

Q You' ve tal ked a nunber of tines today
about how -- that it's hard to talk in absol utes.

Do you think that generally scientists
don't expect filtration to absolutely filter every
nol ecul e of sonething even if the rejection rate
wer e approachi ng 100 percent?

MR. KRIEGER: (bjection, form
A That woul d be too general to say what
the scientists would agree upon.
Q If you had a filtration operation --
well, strike that. Al right. Wat did you do to

prepare for your deposition today?
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A So | read ny declaration. | went over
the exhibits that | used for ny declaration, and |
cane here -- today is Friday -- Wadnesday and
Thur sday.

Q Dd you neet with anyone on Wednesday
and Thursday of this week?

A Yeah. | nmet with Justin. On Wdnesday
| met with Justin and with Megan. And on Thur sday
with Justin and Megan and Al exa and the sunmmrer
intern was there too, Kaneron.

Q Ckay.

On Wednesday how nmany hours
approxi mately did you neet with counsel ?

A W started around 9 and we finished |
woul d say around 3.

Q Ckay.

And on Thursday how many hours did you
meet with thenf

A Simlar, so 9-ish to 2.

Q In preparing for your deposition did you
review any materials that are not cited in your
decl arati on?

A | did not.

Q How -- how did you prepare your

declaration in this case?
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MR. KRIEGER | am going to object
and instruct the witness not to answer on
t he basis of privilege.
Q Did you draft your declaration for this
matter yoursel f?
MR. KRIEGER: Again, | object on
the basis of privilege and instruct the
W tness not to answer.
Q Did you col |l aborate with anyone in
drafting your declaration for this proceedi ng?
MR. KRI EGER  You can answer that
guestion, but be careful not to disclose any
attorney-client comunications or strategy
di scussed in our neetings.
A So as | nentioned before, words do
matter, so in parts of this declaration where
t hi ngs were anbi guous or not clearly stated in
that | did collaborate with sonmeone to nmake sure
that the nessage that | was trying to confer was
t here.
Q How nmuch tinme did you spend drafting
your declaration in this proceedi ng?
A Nunmbers do matter, but | -- | can only
say a lot of tinme in this case. It is difficult

for me to pinpoint a nunber because it wasn't done
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In a single, so | would say straight work I would
say maybe 10 hours.

Q Ckay.

A Yeah.

Q When did you first start drafting your
decl aration?

MR. KRI EGCER  (bj ecti on,
rel evance.

A It's difficult to pinpoint because it
happened during the springtinme and I was teaching
at the sane tine two courses which it was really a
busy tinme in the spring.

Q Did you speak directly wth anyone at
Lepri no when you were preparing your expert
decl arati on?

A No. No.

Q Did you speak with anyone at Leprino
when you were preparing for your deposition today?

A No.

Q During any of the breaks during this
deposition did you speak wth anyone about the
substance of your testinony?

A No.

Q Ckay. | pass the w tness.

MR. KRIEGER (Okay. W can go off

ArlaFoods Ambayv. Leprino Foods Company Page: 157
Focus Litigation Solutions



Federico Harte, Ph.D.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t he record.
M5. KAI SER:  Yeah.
THE VI DEOCGRAPHER: Of the record

2:50.

( BREAK TAKEN.)

THE VI DEOGRAPHER: Back on the
record 3:22.

EXAM NATI ON
BY MR KRI ECER:
Q Good afternoon, Dr. Harte.

We just have a few questions we'd |ike
to ask you to help clarify a few points from your
testinony today. Ckay?

A Yes.

Q So earlier today Ms. Kaiser was asking
you sone questions regarding Exanple 1 from
Exhi bit 1001, the '860 patent.

Do you recall that |ine of questioning?

A Yes.

Q And coul d you pl ease pull up that
exhibit and take a | ook?

A Exanple 1, right?

Q Correct.

A What page was Exanple 17

Q

It is colum 15.
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1 A Fifteen? GCkay. Yep.
2 Q And before we tal k about this we al so
3| discussed today sonething called WPC
4 Do you recall that?
S A Yes.
6 Q VWhat is -- inthe field, in this field,
7| what does WPC stand for?
8 A Whey protein concentrate.
9 Q kay. And the term"WPC' is used in
10 | Exanple 1 here, correct?
11 A That is correct.
12 Q And what does -- if you can tell what
13 | does that stand for in Exanple 17
14 A It reads whey protein conposition.
15 Q | s a whey protein conposition different
16 | than a whey protein concentrate?
17 A It is.
18 Q How is it different in light of the text
19 | of Exanple 1 here?
20 A Vell, in light of the exanple here it
21| reads whey protein conposition greater than
22 | 25 percent protein on a dry weight basis from
23 | sweet whey of nozzarella cheese. So -- and this
24| is not a WPC, yes. Usually we discuss as a whey
25| protein concentrate, right? This wll be
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basically sanme as sweet whey of nopzzarell a cheese.

Q And in your discussions with Ms. Kaiser
what was your understanding at that tine of what
WPC neant in the context of Exanple 1?

A Yeah. | was -- again, | -- | just used
WPC as it stands as a whey protein concentrate.

Q So in light of that understanding
Ms. Kai ser asked you the foll ow ng question at one
point. She said: But in Exanple 1 the
pasteuri zed sweet whey retentate i s concentrated
and through a series of concentration steps
ultimately becones WPC80. |s that how you
under stand Exanple 1? And you testified "yes."

Do you agree with that position now in
vi ew of your understanding that WPC in Exanple 1
means whey protein conposition and not whey
protein concentrate?

A Yeah. This is sweet whey, so it's
simlar to sweet whey instead of a whey protein
concentrate.

Q And so when ultimately Ms. Kaiser asked
you the question of whether claim8 read on
Exanple 1, | believe you answered in the negati ve,
but in view of your new understanding is that an

accur ate answer?
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A | would say that the -- the starting
point is sweet whey, right? So we are not
starting froma whey protein concentrate. W are
starting fromsweet whey in this case based on the
acronymthat is being used is WPC, but it refers
to sweet whey.

Q So in light of that is it your viewthat

claim 8 reads on Exanple 1 or no?

A | think so, yes.
Q |'d next like to ask you about sone
testinony you had today -- okay. |'msorry.

Before | nove on, this exanple also refers to
WPCS80.
Do you see that?

A Yes.

Q And is it fair to characterize that as a
cheese whey retentate or no?

A Yes.

Q Let's tal k about ALA denaturation which
you tal ked about today in the context of
Exhi bit 2017, and this is on page 47 if you could
pul | that up, please.

A Yes.

Q You spent sone tine discussing wth

Ms. Kaiser specifically --
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M5. KAI SER  Where are you? [|I'm
SO sorry.

MR KRIEGER |'m sorry.
Exhi bit 2017.

M5. KAISER G ve ne a second.

MR. KRI EGER  Take your tine.

M5. KAISER  You transitioned so
qui ckly. GCkay. And what page?

MR KRI EGER  47.

M5. KAISER  Thank you. GCot it.
|"'mw th you agai n.

BY MR KRl EGER:

Q Ckay. And you discussed wth M. Kai ser
Figure 2 and specifically Figure 2D.

Do you recall that |ine of testinony?

A Yes.

Q Coul d you pl ease take a nonent and j ust
read to yourself the |egend under Figure 2.

A It says: Figure 2. Native PACE and
rati o of denatured whey proteins at different tine
in heat-treated mlk. A B and C native PAGE of
whey proteins of heat-treated mlk at 75
degrees C, 85 degrees C, 95 degrees C
respectively. Lane 1, casein. Lane 2, whey

protein. Lane 3, raw mlk. Lanes 4 to 8,
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5 mnutes, 10 m nutes, 15 m nutes, 20 m nutes,
25 mnutes, 30 mnutes. D, denaturation ratio.
Whey proteins of heat-treated 75 degrees C, white
squares. 85 degrees C, black circles. 95
degrees C, while triangles.
Q Ckay.
And so you can see here based on this
| egend at the -- in bold at the bottom of page 47
of Exhibit 2017 that these native PAGE and ratio
results are based on heat-treated mlk, is that
correct?
A That is correct.
M5. KAl SER  (bjection, |eading.
| f you could pause to let nme nake ny
obj ections as well | would appreciate it.
BY MR KRl EGER
Q What is the conposition that the
materials shown in Figure 2 are based on?
A The conposition would be the conposition
of m k.
Q Ckay.
And woul d you expect m |k woul d denature
simlarly or differently from WPC?
A Dfferently.
Q And why is that?
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A Because the rate of denaturation of
proteins both -- or any protein, but specifically
| act ogl obul in and | actal bumi n, BLG and ALA depends
on the environnent where they are present. ALA S
extrenely sensitive to -- the denaturation of ALA
IS sensitive to the presence of calcium so in
that regard ALAit's a protein that responds to
t he environnent when it cones to thernal
denat ur ati on.

Q And in your opinion would mlk be
expected to denature simlarly or differently
relative to WPPC?

M5. KAI SER.  (bj ection, outside

t he scope.
MR. KRI EGER  You can answer.
A Rel ati ve to?
Q  WPPC
M5. KAISER  The sane objecti on.
A So as | nentioned before, every tine we

change the environnent we need to run these
studi es agai n because the denaturation tenperature
and tinme is subject to the environnent where the
proteins are.

Q And woul d you expect proteins in mlk to

denature differently to the proteins in WPl ?
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M5. KAI SER:  (bjection, beyond the

scope, form

A | woul d.

Q At the first full paragraph on the left
col um of page 47 of Exhibit 2017 you can see that
It says whey proteins (al pha-LA and beta-LG.

Do you see that?
Yes.

VWhat is al pha-LA?
Al pha-1| act al bum n.
VWhat is beta-LG?
Bet a- | act ogl obul i n.

Ckay.

O » O >» O >

So what does this parenthetical tell
you, if anything, about what they're referring to
when they say whey proteins in this Exhibit 20177

A Yeah. They are generalizing all the
whey proteins as if they were only
al pha-1actal bum n and bet a-I act ogl obul i n.

Q Are these the only proteins you woul d
expect to see in mlk?

A No.

M5. KAISER (bjection to form
Q Are there other proteins in addition to

ALA and BLG that you would expect in mlKk?
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A Ch, yes. There is bovine serum al bum n
and a range of proteins like lactoferrin and ot her
proteins in mlKk.

Q Do all of those proteins denature at the
sane rate as ALA and BLG to your know edge?

M5. KAISER  (bjection to form

A No.

Q Can you expand on that? Wy is that?

A So each protein has a different behavior
when it conmes to how it responds to the
envi ronnent and tenperature, so generali zing
denaturing conditions fromone protein to another
or fromone environnent to another it's sonething
very difficult to do.

Q Let's turn now to your patent docunent
that Ms. Kaiser was asking you sonme questions
about and | think it's Deposition Exhibit 1.

A Two.

O

Two? Sorry. |It's Deposition Exhibit 2.

Do you have that in front of you?

A Yes, | do, yeah.

Q Coul d you pl ease turn to paragraph 91.
A Yes.

Q So you had a discussion with Ms. Kaiser

regardi ng this paragraph and | believe
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specifically the second full sentence that states,
"Due to the high tenperatures used during the
processing of all chocolate skimml ks, conplete
whey protein denaturation occurred evidenced by
the lack of B-1G nononers in gels ran under
non-reducing conditions.” And it refers to
Fi gure 9A

Do you see that?

A Yes, | do, yeah.

Q What was your conclusion with respect to
the term "denaturation occurred." Wat was the
basis for that concl usion?

M5. KAISER (bjection to form

Q Let ne restate that. You said conplete
whey protein denaturation occurred. Do you see
t hat ?

A | do.

Q What was that statenent based on?

A Based on tracki ng what happened with
bet a- | act ogl obul i n.

Q Was t hat based on any proteins other
t han BLG?

A No. In this case we just tried
| act ogl obul i n.

Q Did you al so consi der ALA denaturation?
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1 M5. KAISER  (bjection, |eading.
2 A Vel |, based on what | -- what this
3| figure refers to also what | recall what you can
4| see in Figure 9Ais that there is residual
5| al pha-lactalbumn there, so | wuld say this was a
6| little bit of a generalization because we are
7| concl udi ng sonet hi ng based on what happens wth
8 | lactoglobulin when the figure is show ng bands for
9 | al pha-1actal bum n.
10 Q Dr. Harte, if you | ook down bel ow t hat
11| sentence | just read.
12 A Uh- huh.  Yeah.
13 Q There is a sentence that says, "Under
14 | reducing conditions B-1G nononers were observed
15| again as expected.”
16 A Yes.
17 Q "Along wth thicker A-1A bands
18 | associated to the bottom phase in chocolate m |l ks
19| indicating that partial denaturation of A 1A
20 | occurred too."
21 Do you see that?
22 A Yes.
23 Q What does that statenment mean that
24 | partial denaturation of 1A occurred?
25 A Yeah. It shows -- this refers to
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Figure 9A and B and what these figures are

show ng, there is no page nunber, but in Figure 9
Is that there is evidence show ng that --

Fi gure 9A shows total denaturation of

| act ogl obul in shown by the fact that |actoglobulin
di sappears, the bands corresponding to

| act ogl obul i n.

But the bands corresponding to
al pha-lactal bumn in Figure 9A which is under
non-reduci ng conditions and Figure 9B in the
reduci ng conditions are still there, so even
t hough these figures showing 9B that even though
It seens that there is partial denaturation of
al pha-l actal bum n, there is al pha-lactal bum n
still inthe mlk in native form non-denatured
al pha-1 actal bum n.

Q kay. | would like to swtch gears
again, Dr. Harte. A couples tines today

Ms. Kaiser was tal king to you about the

clarification steps, | believe, it was call ed.
A Yes.
Q And do you recall that |ine of

testinony?
A Yes.

Q And she specifically was asking you
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gquestions about the 1.2 mcron filtration step
that's described in Bertel sen.
Do you recall that?

A Yes.

Q And | believe you testified a couple
tinmes that you don't view that as a clarification
step. Do you recall that?

A Yes.

Q VWhat is the basis for that concl usion?

A Vell, the fact that under those
conditions as | nentioned sone of the whey
proteins would go into the retentate and sone of
t he whey proteins would go into the perneate of --
Iin this initial step.

Q Ckay.

A Yeah. | -- | referred to clarification
as a process where only fines are renoved, and in
Bertel sen's based on the -- on the type of
ultrafiltration -- sorry. | msspoke. Based on
the tangential flow filtration unit they are using
there are sone of the whey proteins going to the
perneate and sone of the whey proteins going to
the retentate.

Q Thank you, Dr. Harte.

There is one other question that was
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asked of you and it's a long question and | wanted
toread it to you and | wanted to read your answer
and | wanted to ask if you understood that
guestion correctly with your answer, so pl ease
just listen carefully to the question.
A Yep.
Q The question that was asked was:
So if after the filtering step you
I ncl uded a concentrating step where you renoved
water and then it was the concentrated cheese whey
that you did the reducing step to, in your opinion
woul d you be still reducing GW in other cheese
whey retentate? And then | objected and you
answered. "I would call it a reduced GW in a
concentrated cheese whey." And if you want ne to
read that again | can.
A In a concentrated cheese perneate --
retentate, | nean. Sorry.
Q Ckay. So did you mss -- would you Ilike
to correct that answer?
A Yes.
M5. KAISER (bjection to form
Q How woul d you like to clarify that
answer ?

A | woul d say cheese whey retentate.
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Q Ckay. Thank you. | have no further
guesti ons.

EXAM NATI ON
BY MS. KAI SER:

Q | have sone re-cross. So let's go back
to Exhibit 1001 and Exanple 1 which starts at
colum 15. Qur favorite exanple to tal k about
t oday, the '860 patent.

A Let nme get there. That's not it. Yes.

Q So thank you for the clarification that
WPC here is whey protein conposition. So |
understood in redirect your testinony to be that
WPC here refers to the sweet whey of nobzzarella
cheese, is that correct?

A Yes.

Q Ckay.

And so when it tal ks about WPC that is
greater than 25 percent protein on a dry wei ght
basis from sweet whey of npbzzarella cheesenaki ng,
you are saying that WPC i s the sweet whey of
nozzarel l a cheesemaking that is the 25 protein.
|s that -- am | understandi ng your testinony
correctly?

A Yeah. What | read in this exanple is
t hat, yeah.
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Q Ckay.
And then the exanple goes on to say,
"The process begins wwth WPC retentate 80 percent
protein on dry basis that is concentrated using
ultrafiltration of pasteurized sweet whey
separated from cheese curd."

Do you see that?

A Yes.
Q And it's your testinony it sounds |ike
now that that WPC retentate which is the 80 -- |I'm

sorry -- which is WPC80 is the cheese whey
retentate, right?

A That is -- yes. Sweet cheese -- sweet
-- sweet whey retentate or cheese whey retentate.

Q Ckay. And then do you see that it says
the WPC or -- sorry. The 80 percent WPC ( WPC80)
retentate is transferred to a tenperature
controll ed hol ding tank and kept cold at about
45 degrees C or | ess.

Do you see that?

A Yes.

Q And is it your testinony that once it's
Iin the tank and it's at 45 degrees F it remains
cheese whey retentate?

A The only thing that changed was the
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1| tenperature, right? So it's a cheese whey

2| retentate that --

3 Q So at this point it's been transferred

41 to a holding tank and cooled. Is it still a

5| cheese whey retentate? Dr. Harte, you had

6| 30 mnutes to go back and talk to your counsel

7| about this particular exanple.

8 A Yeah.

9 Q So | am wondering why it's a hard

10 | question --

11 MR. KRIEGER  You don't have to

12 answer that.

13 Q -- to answer whether transferring it to

14| a tank and cooling it changes whether it's a

15| retentate or not.

16 MR. KRIEGER: (Objection. You

17 don't have to answer that question,

18 Dr. Harte.

19 Q Well, let me ask ny original question

20 | agai n.

21 A Can | finish reading?

22 MR. KRIEGER: And for the record,

23 It was not 30 m nutes.

24 A | would call it still aretentate after

25| cooling it down to 45 degrees C. | -- | wouldn't
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1| change the nane of what we have just based on --
21 well, if you are denaturing proteins naybe, but
3| the originis a retentate of sweet whey.
4 Q Ckay. And then do you see in colum 15
5| again we are tal king about Exanple 1 that in that
6| holding tank the WPC80 is mxed with water to make
7| a 14 percent protein solution.
8 Do you see that?
9 A Yes. Uh- huh.
10 Q And so after the WPC80 is m xed with
11| water in your viewis it still a cheese whey
12 | retentate as that termis used in claim8?
13 A Well, if nothing -- if nothing changes,
14| it's just about noisture content, | would still
15| call it a cheese whey retentate.
16 Q Ckay.
17 So are you correcting your testinony
18| fromearlier today when you said it wasn't a
19 | cheese whey retentate and you said it was a
20 | diluted whey protein solution?
21 MR. KRIEGER: (bjection, form
22 m scharacteri zes testinony.
23 Q It doesn't actually.
24 A Yeah. | would say a diluted cheese whey
25| retentate.
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Q Ckay.
A Yeah.
Q |s a diluted cheese whey retentate

different than a cheese whey retentate as that
termis used in claim8?

A | would say no because only water is
changing so again ny -- ny big -- where | put the
boundary i s whether anything in the conposition is
changing in an inportant way, right? So that is
why clarification is sonething that | don't see as

changi ng the cheese whey.

Q Ckay.
A In this case it is a diluted cheese whey
because -- a cheese whey retentate because water

I s bei ng added.

Q Ckay.

So is it your testinony then that in

claim8 the cheese whey retentate becones not a
cheese whey retentate if it -- if it is changed in
an inportant way? | think that's what you j ust
sai d.

A Which is very general, right? Yeah.

Q ' mjust asking what your opinion is.

A So within the context of what we are

talking in this patent in this case only water is
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bei ng added so the ratio of whatever we have in
there is not changing, so | amokay with calling
It diluted cheese whey retentate.

Q Ckay.

A Yeabh.

Q So you understand that if you go to
claim 8 because | think you testified in response
to your counsel's question that it's your opinion
that Exanple 1 practices claim8. You
affirmatively testified to that.

Do you agree with that?

A Yes.

Q Ckay. So I'mtrying to understand the
basis for that answer. Ckay?

A Yes.

Q So if you ook at claim8 it says first
filtering cheese whey froman enzymatically
coagulated mlk into a cheese whey retentate and a
perneate. And then it goes on to say in a
reduci ng step, reducing native GW in the cheese
whey retentate to forma reduced GW cheese whey
retentate conposition.

Do you renenber we tal ked about that
previ ousl y?

A Yeah, but can you read that paragraph
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1| again because | got |ost.
2 Q Sur e.
3 "Reducing native GVW in the cheese whey
4] retentate to forma reduced GW cheese whey
5| retentate conposition.”
6 A Yes.
7 Q Al right. So you would agree with ne
8| that inclaim8 it's your opinion that you have to
9| reduce native GW in the cheese whey retentate?
10 A Yes.
11 Q And so ny question is -- because you
12| have a lot of opinions in your declaration about
13 | what processing steps are not allowed for cheese
14| whey retentate to still be a cheese whey
15| retentate.
16 A Uh- huh.
17 Q | amtrying to understand what
18 | processing steps are allowed. Ckay?
19 A kay. Yep.
20 Q And so | understood your testinony
21 | before you tal ked to your counsel to be that
22 | concentration, for exanple, was not all owed.
23 s that correct or not correct?
24 MR. KRIEGER: (bjection, form
25 A So |l -- | do apol ogize for the
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confusion. So what | amtrying to say here is
t hat processing steps that do not change -- that
only renove fines and that respect the conposition
of what we have in there would end up producing a
-- either a cheese whey retentate or a cheese whey
pernmeate and we would still call it a cheese whey.
Now, adding water is not changing
t he conposition of what we have in there. It's
just diluting. Now, when we are concentrating,
again, if we are using, let's say, reverse 0osnosis
where we are only renoving water then again it
w Il be a concentrated cheese whey. Now, any
ot her process of concentration usually al so
changes sonething else. It's very difficult to

concentrate by just renoving water.

Q Ckay.
A Hopefully it makes sense.
Q So if you renove cheese fines froma

cheese whey retentate it remains a cheese whey

retentate.
Am | understanding that correctly?
A If you --
MR. KRIEGER  (bjection, form
A | f you renpve fines fromcheese whey it

remai ns a cheese whey.
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Q And if you renove cheese fines froma
cheese whey retentate it remains a cheese whey
retentate, is that true?

MR. KRIEGER  (nbjection, form
f oundat i on.

A Renovi ng cheese whey -- |'msorry.
Renoving fines -- so in this case thisis a --
this is a cheese whey retentate where only fines
are being renoved. | don't know why you woul d do
that, but yeah, | would call it follow ng the

rationale that | amfollow ng for cheese whey |

would call it a cheese whey retentate.
Q Ckay.
A Yeah.

Q And if you had a cheese whey retentate
and you renoved only water fromit, it would still
be a cheese whey retentate? |Is that your
testi nony?

MR. KRIEGER: (bjection, form

A | f you would find a nethod where you
only renove water | would call it that, a cheese
whey retentate.

Q Ckay.

A The issue is it is difficult to find

such a process where only water is being renoved.
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Q Ckay. And so if you were say renoving
wat er and | actose you would say that's --
MR KRIEGER |'msorry. Doctor,
did you want to continue your answer?
A Yeah. | would add concentrated or

diluted too, right?

Q kay. |I'mgoing to get there.
A Yeah.
Q Ckay.
So you said if you renoved -- if you had

a process that renoved only water froma cheese
whey retentate you would still have a cheese whey

retentate, is that right?

A Yes.
Q Ckay.
And to your point if you had -- if you

dilute it so you only added water to your cheese
whey retentate you would still have a cheese whey
retentate? |Is that your opinion?

A Yes.

Q Ckay.

| f you had a process that renoved water

and fat, only those two things water and fat from
your cheese whey retentate, would it still be a

cheese whey retentate?
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MR, KRI EGER  (bjection, form

A Well, that is alittle bit tougher to
say because when we are renoving fat -- so when we
are renoving fines we are renoving a little bit of
fat too there, but it's very little so -- but if
we are having a process that -- so what | am
trying to say here is that | don't think we have a
process where we only renove fat, right?

So the issue is that in many of
t hese processes whenever we are renoving
sonet hing, we are renoving sonething else, so it
Is very difficult to cone up with a process where
only fat is renoved and everything remains the
sane.

Q s it your opinion that if no proteins
are renoved in a process, so you performa
process, it renoves whatever it renoves, but it
doesn't renpbve any proteins fromthe cheese whey
retentate does it remain a cheese whey retentate?

A Well, that is theoretical and | don't
think there is such a process that only does
sonet hi ng, and what you get would be very
different fromcheese whey, so | wouldn't call it
a cheese whey retentate at that point because it's

-- the conposition would be very different.
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Q Ckay.

What if you enzymatically hydrolyze BLG
so once you do that is the cheese whey retentate
still a cheese whey retentate?

MR. KRIEGER  (bjection, form
beyond t he scope.

Q O I'msorry. | think | said BLG but |
meant GWP.

MR. KRI EGER: (bjection, form
beyond t he scope.

A Wll, in that case -- |let ne think.
Well, you are -- sothisis a-- again, this is a
cheese whey retentate at which you are adding --

Q Enzyne.

A -- an enzyne. So this is a cheese whey
retentate conposition at this point.

Q Ckay.

A And the question is whether we --

Q Is it also a cheese whey retentate, no
conposition?

MR. KRI EGER  (njection, form
beyond t he scope, asked and answer ed.

A | would say that at that point the
profile of proteins and peptides is changing from

what you have in cheese whey so it wll be a
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nodi fi ed cheese whey retentate.
Q Ckay. |If you heated a cheese way --
THE COURT REPORTER: |If you what?
Q -- heated a cheese whey retentate so
that sone or all of the proteins denatured would
It still be a cheese whey retentate?
MR. KRI EGER: (bjection, form
beyond t he scope.
A That woul d be a heated cheese whey
retentate.
Q Ckay. But it wouldn't be a cheese whey
retentate?
MR. KRIEGER  (bjection, form
beyond t he scope.
A | would call it a heated cheese whey
retentate.
Q Ckay. |If you spray-dried a cheese whey
retentate would it remain a cheese whey retentate?
MR. KRIEGER: (bjection, form
f oundati on, beyond the scope.
A | would call that a spray-dried cheese
whey retentate.
Q Ckay. No further questions.
MR. KRI EGER We have not hi ng

further.
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M5. KAI SER  Ckay.

MR. KRI EGER  Thank you.
Thank you, Dr. Harte.

M5. KAl SER  Thank you very nuch,
Dr. Harte.

THE W TNESS: Thank you.

THE VI DEOGRAPHER: O f the record
3:57.

THE COURT REPORTER: Ms. Kai ser,
woul d you like to order the transcript?

M5. KAl SER  Yes, please.

THE COURT REPORTER: And the
vi deo?

M5. KAISER We will hold off on
t he vi deo.

THE COURT REPORTER: Ckay. Hold
off on the video. And Attorney Krieger?

MR. KRIEGCER: Yes, we will do the
sane.

THE COURT REPORTER: Would you
| i ke transcript and vi deo?

MR. KRI EGER  Just transcript, no
Vi deo.

(Deposition concluded at 3:57 PM)
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1 |, FEDERI CO HARTE, Ph.D., do
2 hereby certify that | have read the
3 foregoing transcript and that the sanme and
4 acconpanyi ng anendnent sheets, if any,
S constitute a true and conpl ete record of ny
6 t esti nony.
7
8
9
10 Si gnat ure of Deponent
11
12 ( ) No anendnents
s ( ) Anmendnents attached
14 Acknowl edged before ne this
15 ______day of 2026.
16
17 Not ary Publi c:
18 My Conmm ssion Expires
19 Seal :
20
21
22
23
24
25
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1 STATE OF COLORADO)

SS. REPORTER CERTI FI CATE
2 COUNTY OF DENVER )
3 |, Annie Sager, certify that | am
4 a Court Reporter and Notary Public wthin
S) the State of Colorado; that previous to the
6 commencenent of the exam nation the deponent
7 was duly sworn to testify to the truth.
8 | further certify that this
9 deposition was taken in shorthand by ne at
10 the tinme and place herein set forth and was
11 thereafter reduced to typewitten form and
12 that the foregoing constitutes a true and
13 correct transcript.
14 | further certify that | am not
15 related to, enployed by, nor of counsel for
16 any of the parties or attorneys herein, nor
17 otherwi se interested in the result of the
18 action.
19 In Wi tness whereof, | have affixed
20 ny signature this 13th day of July, 2026.
21 My comm ssion expires June 25, 2027.
22

8,8
23 Anni e Sage
24
25
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Deponent: FEDERICO HARTE, Ph.D.
NOTE: |If you are adding to your testinony, print the
exact words you want to add. |If you are del eting words
fromyour testinony, print the exact words you want to
delete. Specify with "Add" or "Delete" and sign bel ow.
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400 Capitol Mall, Suite 1450
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Telephone (916) 228-4593

Production@FocusLitigationSolutions.com

July 13, 2026

Federico Harte, Ph.D.
c/o Justin Krieger, Esq.
1400 Wewatta, Suite 600
Denver, CO 80202

Re: Arla Foods Amba v. Leprino Foods Company
Date of Deposition: June 26, 2026

The transcript of your deposition taken in the
above-entitled matter has been transcribed. The original
transcript will be held for 30 days from the date of this
letter before it is sealed and forwarded to the noticing
attorney.

You have the right to review, sign and make
corrections to your transcript within the 30-day period.

Please call the above number, or e-mail to make an appointment
for your review. It 1s our policy not to release the original
transcript and complimentary copies are not provided.

If you are represented by an attorney, we advise that
you contact your attorney to discuss this matter. If you are
an independent witness and have questions, please contact the
attorney who requested you to testify or this office for
further instructions.

If you wish to waive signature, please sign and date
below and return this letter to the above address. In the event
you have not read, corrected, and signed your deposition within
(30) days of receipt of this letter, it may be used with the
full force and effect as though it had been read, corrected, and
signed.

Cc: All counsel
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operation (6)
operations (4)
opinion (45)
opinions (7)
opposed (1)
opposite (1)
optional (3)
order (1)
orient (3)
origin (1)
original (2)
originally (1)
osmosis (5)
output (4)
outside (2)
overlapping (3)
overlaps (1)
Owner (3)
oxidation (1)
Ozturk (2)

<pP>

page (60)
paper (1)
para (1)
paragraph (39)
paragraphs (2)

Pardon (1)
parentheses (1)
parenthetical (1)
part (14)
partial (4)
partially (1)
particles (2)
particular (1)
parties (1)
parts (1)

pass (8)
passes (1)
passing (1)
pasteurization (2)
pasteurized (17)
pasteurizing (3)
PATENT (60)
patents (1)
patterns (1)
pause (2)
pending (1)
Penn (13)
people (3)
pepsin (1)
peptide (2)
peptides (3)
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percentage (7)
percentages (1)
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Perfect (1)
perform (4)
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period (1)
PERKINS (1)
permeate (42)
permeates (1)
person (1)
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petitioner's (1)
pH (6)

Ph.D (11)
phase (3)

pick (1)

pilot (1)
pinpoint (2)
place (2)
placed (1)
places (1)
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please (11)
plus (1)

PM (1)
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polyacrylamide (1)
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potential (1)
powder (1)
practical (1)
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run (3)
running (1)

<S>
Sager (4)
Saia (2)
sake (1)
salt (1)
salts (1)
samples (2)
sat (1)
satisfy (1)
save (1)
saw (1)
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Seal (1)
second (8)
secondary (21)
seconds (1)
section (2)
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selective (1)
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sensitive (3)
sentence (20)
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short (1)
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showing (9)
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significantly (1)
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solution (20)
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sort (4)
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speed (1)
spend (1)
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stained (1)
stand (2)
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stands (2)
start (11)
started (3)
Starting (9)
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stated (2)
statement (11)
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step (105)
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strategy (1)
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streams (3)
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strength (1)
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strong (1)
structure (28)
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suggest (4)
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sweet (101)
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talk (16)
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talking (26)
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tangential (13)
tank (7)
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teach (6)
teaches (6)
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technical (1)
technology (2)
tell (7)
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temperature (21)
temperatures (8)
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Tennessee (3)
term (32)
terms (17)
tertiary (22)
test (5)
testified (6)
testify (3)
testimony (19)
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Thank (25)
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thing (11)
things (11)
think (37)
thinking (1)
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third (2)
three (4)
threshold (1)
Thursday (4)
Time (32)
times (6)
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title (1)

today (20)
told (2)

ton (1)

tons (1)

tool (1)

tools (1)

top (9)

topic (1)
topics (1)

total (10)
tougher (1)
TOWNSEND (2)
tracking (1)
TRADEMARK (2)
training (1)
transcript (6)
transferred (3)
transferring (1)
transition (1)
transitioned (1)
treated (3)
treatment (6)
tremendously (1)
TRIAL (1)
triangles (2)
trick (1)
tricky (1)
tried (4)
trigger (1)
true (6)

truth (1)
truthful (1)
try (2

trying (27)
Trypsin (1)
tube (1)

turn (7)

twice (1)

two (19)
two-thirds (1)
type (5)

types (5)
typewritten (1)
typical (8)
typically (13)
typos (2)

<U>

U.S (5

UF (14)

Uh-huh (43)
Uh-uh (2)
ultimately (3)
ultra (1)
ultrafiltration (38)
understand (50)
understanding (44)
understood (4)
undesirable (1)
unhydrolyzed (3)
unit (2)
UNITED (2)
universities (1)
University (10)
unquote (1)
Uruguay (3)
use (17)

uses (5)

Usually (18)
utilized (2)
utilizing (1)
UTK (1)

<V >

varies (1)
vegetative (2)
versus (3)

viable (1)
VIDEO (7)
Videographer (18)
videotaped (1)
view (5)

Vitae (1)

<W >

Wait (1)
Waiting (4)
walk (1)
want (29)
wanted (8)
Washington (1)
water (39)
way (28)
ways (2)
website (3)
Wednesday (4)
week (1)

weight (31)
Welcome (1)
Well (65)
went (3)
we're (3)
we've (1)
Wewatta (3)
When's (1)
whereof (1)
whey (535)
white (6)
wide (3)
widespread (1)
widths (1)
witness (8)
WO (1)
wondering (4)
Woodhouse (2)
word (12)
words (9)
work (5)
worked (1)
working (2)
WPC (41)
WPC30 (3)
WPC80 (11)
WPI (11)
WPPC (2)
written (3)
wrong (1)

<X >
X-axis (1)

<Y >

Yeah (152)
year (5)
years (6)
Yep (30)
yesno (2)
Yesterday (2)
yogurt (3)
Yuanfeng (2)

yuanfeng.gao@ashur st

perkins.com (1)
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Research Focus

Research focuses on processing interventions that strongly affect protein functionality and overall food physical
properties. As we continue to seek for 'minimally processed' and 'clean’ label foods, understanding the effect(s) of

processing operations on the functionality of proteins, fats and carbohydrates becomes critical.

Recent projects have focused on

e Caseins as natural emulsifiers and foaming agents

¢ Functionality of lecithin phospholipid fractions beyond emulsification

» Cryo-electron microscopy to elucidate the structure of casein micelles

» Analytical methods to separate glycosylated casein proteins

* The emulsifier-free and stabilizer-free ice cream

¢ High pressure jet processing to dissociate protein quaternary structures

o Effect of ionic environment on protein integrity

Strong emphasis is given in the following areas:
Dairy Processing and the structure-function properties of milk
proteins

The casein proteins account for 80% of the total protein content in bovine milk and 40% of the total protein content in
human milk. The casein proteins aggregate into so called “casein micelles" of spherical shape and ca. 150 nm diameter.
Bovine milk is white because of the 1015 casein micelles) dispersed in every mL of milk. The agreed biological function
of the casein micelles is to transport amino acids and calcium from mother to young. This is widely accepted based on
the fact that milk is supersaturated with calcium (bovine milk contains ca. 1.2 mg calcium per mL of milk whereas water
can only dissolve up to 0.02 mg of calcium - as calcium phosphate — per mL) and because the phospho-serine amino
acids responsible of holding calcium-rich clusters are conserved throughout virtually all mammal species. The casein
micelles have also a tremendous technological relevance as they constitute the building blocks of traditional dairy
foods, including cheese and yogurt. We are elucidating casein micelle structure-function relationships that are relevant
to the fundamental understanding of the biological relevance of this nano-delivery system and the engineering of novel

application within the food and health industries.





Nonthermal technologies for fluid foods: valve
homogenization

Homogenization is a term used by food scientists and engineers to describe a wide variety of processes including
ultrasonic, rotary, membrane, colloidal mill, and valve homogenization ... among others. The ambiguity in the use of the
word "homogenization" rises from the fact that any process that reduces the relative heterogeneity of a system can be
called homogenization. We focus on what is typically referred to as "high pressure valve homogenization" or "dynamic
high pressure homogenization" where several physical phenomena (including hydrostatic pressure, cavitation, shear
stress, temperature) promote changes ranging from microbial and virus inactivation to protein structural modification
and atypical molecular interactions. This process is applied to liquid foods by devices consisting of a positive
displacement pump (usually a plunger type pump) and one or more restrictions to flow (stages) created by valves or
nozzles. We arbitrarily define "high pressure homogenization" as homogenization processes where pumps are able to
deliver at least 100 MPa hydrostatic pressure to a liquid food. We are currently working at maximum pressures that are
six times that at bottom of the Marianas trench. As homogenization technologies keep “evolving" and higher pressures

are achieved, the agreement on how to define “high pressure" vs. “low pressure" will most certainly change too.

Publications

Tailoring the structure and mechanical properties of casein biodegradable films with decanoic acid

Food Hydrocolloids, Taha, Ahmed, Sharma, Deepika, Harte, Federico M., 2026

Instant and physicochemical properties of agglomerated high-pressure jet spray-dried skim milk powder

Journal of Dairy Science, Vyas, Megha, Harte, Federico, 2025

Similar size distributions of casein micelles determined by cryo-electron microscopy and nanoparticle

tracking analysis
International Dairy Journal, Mohan, Maneesha S., Loughland, Isabella, Raynes, Jared K., Harte, Federico M., Holt, Carl,
2025
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STABILIZATION OF CARRAGEENAN FREE
CHOCOLATE MILK

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. provi-
sional patent application No. 62/639,771, filed Mar. 7, 2018,
the disclosure of which is incorporated herein by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH

[0002] This invention was made with government support
under Hatch Act Project no. PEN04565, awarded by the
United States Department of Agriculture/NIFA. The gov-
ernment has certain rights in the invention.

BACKGROUND OF THE DISCLOSURE

[0003] The addition of x-carrageenan is effective in sta-
bilizing dairy-based dispersions (e.g., ice cream, chocolate
milk). However, carrageenan as a food ingredient has been
under scrutiny over the past 80 years due to potential adverse
health effects associated with the consumption of carra-
geenan and its derivatives (Bixler, 1996; Cohen and Ito,
2002; Shah and Huffman, 2003). Due to the lack of con-
sensus within the scientific community and controversy by
consumers, the United States Department of Agriculture
(USDA) National Organic Standard Board (NOSB) voted to
sunset carrageenan from all organic food products (USDA-
NOSB, 2016a; b). Although the decision must be adopted by
the USDA in order to take effect, the ban has major impli-
cations on food processors that utilize carrageenan as their
main stabilizer in chocolate milk.

[0004] The questioning of the use of carrageenan in
organic foods is also driven by expanding ‘clean label’
demands by consumers. Consumers are becoming more
health conscious of their food and are more likely to read
food labels and look for foods with minimal processing, and
fewer and more familiar ingredients (Innova Market
Insights, 2015). To meet the demands by consumers, food
scientists continue to investigate alternative ingredients and
processing technologies to replace unfamiliar stabilizers and
dietary emulsifiers, including carrageenan, but the remains a
need for improved compositions and methods for use in
organic foods including but not necessarily limited to choco-
late milk. The present disclosure is pertinent to these needs.

SUMMARY OF THE DISCLOSURE

[0005] The present disclosure provides compositions and
methods that relate to improved chocolate milk. In one
aspect, the disclosure provides shelf stable chocolate milk.
In an embodiments, the chocolate milk is free of k-carra-
geenan. In embodiments, the chocolate milk does not
undergo visually detectable phase separation for at least 7
days, or undergoes visually detectable phase separation-that
is less than a reference value for at least 7 days, such a period
being extendable to 14 days, or longer. Methods for deter-
mining visually detectable phase separation are described
further below. In certain embodiments, the chocolate milk
that does not undergo the visnally detectable phase separa-
tion comprises from 1-10% micellar casein. In an embodi-
ment, said milk comprises 1%-4% micellar casein w/v. In
certain embodiments, the milk component of the composi-
tions is skim milk. Thus, the disclosure includes the
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described chocolate milk that contains any of 1, 2, 3, 4, 5,
6,7, 8,9, or 10% micellar casein w/v.

[0006] In another aspect, methods for preparing shelf
stable k-carrageenan free chocolate milk are provided. In
one approach, a method of the disclosure comprises mixing
cocoa powder, sugar, milk, and micellar casein to obtain a
mixture thereof, optionally heating and homogenizing the
mixture, and subsequently subjecting the mixture to High
Pressure Jet Processing (HPJ), wherein the HPJ comprises a
hydrostatic pressure of at least 300 MPa, thereby producing
the shelf table k-carrageenan free chocolate milk. In one
implementation, the hydrostatic pressure comprises between
300 MPa and 700 MPa. In embodiments, said pressure
comprises between 375 MPa and 500 MPa. In certain
embodiments, micellar casein is added such that it is from
1-10% wiv of the shelf stable k-carrageenan free chocolate
milk. In certain embodiments, shelf stable k-carrageenan
free chocolate milk of this disclosure is refrigerated tem-
perature for at least 14 days, and does not undergo detectable
phase separation for at least 14 days, or does not exhibit
visually detectable phase separation that is less than a
reference value for at least 14 days.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] This patent or application file contains at Jeast one
drawing executed in color. Copies of this patent or patent
application publication with color drawing(s) will be pro-
vided by the Office upon request and payment of the
necessary fee,

[0008] FIG. 1. Milk bottle used for storing chocolate milk
samples. Red arrows indicate the top and bottom phases
used for the quantification of phase separation, dry weight,
fat content, protein content, SDS-PAGE (A). Lightness (L*)
over 14 day shelf-life stored at 4° C. was measured by
placing the colorimeter in the area indicted by the red circle
B).

[0009] FIG. 2. Visual stability over 14 days of chocolate
skim milk containing k-carrageen (Control+) and chocolate
skim milk processed using HPJ at 0, 125, 250, 375, 500 MPa
0, 1, 3, 5, 10 14 are days of storage at 4° C.).

[0010] FIG. 3. Phase separation (%) of HIP-processed
chocolate skim milk at 0-500 MPa over 14 day shelf-life.
[0011] FIG. 4. Visual stability of chocolate milk over 14
days in control samples (Control-CS) where corn starch
(0.5%) was added to reach an apparent viscosity of ca. 6.53
mPa s at 50 1/s.

[0012] FIG. 5. Lightness (L*) of bottom phase of Con-
trol+, HPJ-processed chocolate skim milk at 0-500 MPa,
Control-CS sample over 14 day shelf-life. Bars are 95%
confidence intervals for the mean of each treatment day.
[0013] FIG. 6. Visual stability of mixed water and cocoa,
heated to 85-92° C., conventionally homogenized, and then
HPJ-processed at 500 MPa. Pictures taken over 14 day
shelf-life stored at 4° C. (From left to right: Day 0, 1, 3, 5,
10, 14).

[0014] FIG. 7. Light microscopy at 20x magnification of
water and 1.5% cocoa powder (A) mixed with no heat, (B)
heated to 85-92° C. and conventionally homogenized (17
MPa), (C) heated to 85-92° C., conventionally homog-
enized, and HPJ-processed at 500 MPa. Bar represents 10

pm. .
[0015] FIG. 8. Relative total solids (A), fat content (B),
and protein (C) dry content (% w/w) of the top and bottom
phase in Control+, HPJ-processed chocolate skim milk at
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0-500 MPa, and Control-CS samples after 14 day shelf-life.
95% confidence intervals for: dry weight=+2.75% w/w; fat
content=+2.06% w/w; protein content=+2.47% w/w. Means
followed by the same letter are not significantly different
using LSD (P<0.05).

[0016] FIG. 9. SDS-PAGE Electrophoretograms of: (A)
Non-Reducing Conditions. Control+ and phase separated
and fractionated HPJ-processed chocolate skim milk at 0,
125, 250, 375, and 500 MPa (lane 1: Control+; lanes 2, 4, 6,
8, 10: top phase of 0, 125, 250, 375, 500 MPa, respectively;
lanes 3, 5, 7, 9, 11: bottom phase of 0, 125, 250, 375, 500
MPa, respectively) and (B) Reducing Conditions. Control+
and phase separated and fractionated HPJ-processed choco-
late skim milk at 0, 125, 250, 375, and 500 MPa (lane 1:
Control+; lanes 2, 4, 6, 8, 10: top phase of 0, 125, 250 375,
500 MPa, respectively; lanes 3, 5, 7, 9, 11: bottom phase of
0, 125, 250, 375, 500 MPa, respectively).

[0017] FIG. 10. Apparent viscosity at shear rate 50 1/s of
Control+, HPJ-processed chocolate milk at 0-500 MPa, and
Control-CS sample over 14 day shelf-life. Bars are 95%
confidence intervals for the mean of each treatment day.
[0018] FIG. 11. Power Law parameters, flow behavior
index (n) and consistency index (k) determined for Con-
trols+, HPJ-processed chocolate skim milk at 0-500 MPa,
and Control-CS sample over 14 day shelf-life. 95% confi-
dence intervals for the means are as follows (/k): Control+
=0.08/0.02 Pa s”; 0 MPa=0.04/<0.01 Pa s”; 125 MPa=0.03/
<0.01 Pa s”; 250 MPa=0.03/<0.01 Pa s”; 375 MPa=0.06/
<0.01 Pa s”; 500 MPa=0.03/<0.01 Pa s”; Control-CS=0.03/
0.01 Pa s”.

[0019] FIG. 12. Visual stability of cocoa over 14 days in
untreated samples with 1% w/v Micellar Casein (MC), and
HPJ-processed chocolate skim milk fortified with 1% w/v
MC processed at 125 MPa, 250 MPa, 375 MPa, and 500
MPa. (From left to right: Day 0, 1, 3, 5, 10, 14.)

[0020] FIG. 13. Visual stability of cocoa over 14 days in
untreated samples with 1% w/v Micellar Casein (MC), and
HPJ-processed chocolate skim milk fortified with 2% w/v
MC processed at 125 MPa, 250 MPa, 375 MPa, and 500
MPa. (From left to right: Day 0, 1, 3, 5, 10, 14.)

[0021] FIG. 14. Visual stability of cocoa over 14 days in
untreated samples with 1% w/v Micellar Casein (MC), and
HPJ-processed chocolate skim milk fortified with 4% w/v
MC processed at 125 MPa, 250 MPa, 375 MPa, and 500
MPa. (From left to right: Day 0, 1, 3, 5, 10, 14.)

[0022] FIG. 15. Phase separation (%) of controls (1%, 2%,
or 4% w/v Micellar Casein, MC) and HPJ-processed skim
milk fortified with 1%, 2%, or 4% MC processed from
125-500 MPa.

[0023] FIG. 16. Lightness (L*) of bottom phase of Con-
trols (1%, 2%, or 4% w/v micellar casein, MC) and HPJ-
processed chocolate skim milk fortified with 1%, 2%, or 4%
w/v MC and processed using HPJ at 500 MPa over 14 day
shelf-life. 95% confidence intervals for the means are as
follows: Control+=0.85; 500 MPa+1% MC=0.60; 500
MPa+2% MC=1.89; 500 MPa+4% MC=2.33. *Estimated
L* of cocoa sediment for Day 1-14.

[0024] FIG. 17. Relative (% w/w) total solids (A), fat
content (B), and protein content (C) of top and bottom phase
of Control-0 MPa (1%, 2%, or 4% Micellar Casein, MC) and
chocolate skim milk fortified with 1%, 2%, or 4% MC and
processed using HPJ at 500 MPa after 14 days shelf-life.
95% confidence interval for: dry weight=6.73% w/w; fat
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content=9.22% w/w; protein content=5.91% w/w. Means
followed by the same letter are not significantly different
using LSD (P<0.05).

[0025] FIG. 18. Apparent viscosity at shear rate 50 1/s of
Control+, HPJ-processed chocolate milk at 0-500 MPa, and
Control-CS sample over 14 day shelf-life. Bars are 95%
confidence intervals for the mean of each treatment day
[0026] FIG. 19. Power Law parameters, flow behavior
index (n) and consistency index (k) determined for chocolate
milk fortified with 1%, 2%, or 4% micellar casein (MC) and
chocolate skim milk fortified with 1%, 2%, or 4% MC and
processed using HPJ at 500 MPa over 14 day shelf-life.
Control+: chocolate skim milk containing k-carrageenan.
95% confidence intervals for the means are as follows (w/k):
Control+=0.07/0.03 Pa s”; 1% MC=0.03/<0.01 Pa s"; 2%
MC=0.02/<0.01 Pa s”; 4% MC=0.04/<0.01 Pa s"; 500
MPa+1% MC=0.04/0.01 Pa s”; 500 MPa+2% MC=0.02/0.
01 Pa 5"; 500 MPa+4% MC=0.02/0.02 Pa s”.

DESCRIPTION OF THE DISCLLOSURE

[0027] All numeric ranges disclosed herein include their
upper and lower limits, all numbers between the upper and
lower limits, and all ranges between the upper and lower
limits

[0028] The present disclosure relates to dairy products that
contain milk, wherein the milk products are k-carrageenan
free. In embodiments, the disclosure relates to k-carra-
geenan-free chocolate milk. In certain examples the disclo-
sure provides k-carrageenan-free chocolate milk that exhib-
its reduced, low, or no phase separation during its shelf life.
In embodiments the disclosure provides k-carrageenan-free
chocolate milk comprising added micellar casein, as
described further below.

[0029] Embodiments of this disclosure are illustrated
using High Pressure jet (HPI) processing. As will be
described in more detail below, HPJ equipment utilizes a
nozzle with orifice <0.35 mm, in contrast to typical HPH
processors which utilize a needle- or ball-seat valve (Tobin

-et al., 2015; Harte, 2016). The HPJ is equipped with an

attenuator to stabilize pressure and prevent “low pressure
valleys” during processing. Devices and methods for use in
HIP processing are described in, for example, U.S. patent
application Ser. No. 15/185,296, published as U.S. patent
publication no. 20160374359, from which the disclosure of
HIP devices and device components, methods of -HIP pro-
cessing, and all description milk and foam properties and.
foam and milk analysis, is incorporated herein by reference.
[0030] The present disclosure includes but is not limited to
analysis of HPJ-induced dissociation of casein micelles and
its effects on casein-cocoa interactions. The disclosure pro-
vides non-limiting demonstrations that HPJ-processing with
micellar casein addition improves cocoa stability in carra-
geenan-free chocolate skim milk. Based on the data dis-
cussed herein, it is apparent that the fortification of skim
milk with micellar casein, together with HPJ processing in
chocolate skim milk, is applicable to cocoa stability
throughout the shelf life of chocolate milk.

[0031] The present disclosure encompasses all attributes
of chocolate milk and the steps of making it as described
herein, including but not limited to measurements and
expressions thereof, all values for k-carrageenan, casein,
micellar casein, cocoa (regardless of form), milk, skim milk,
sugar, corn starch, proteins, etc., fat, milk fat, and all
pressure, velocity, time and temperature values, device
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parameters, all homogenization values, all equations and
mathematical alternatives to and variations thereof, all milk
characteristics, including but not limited to color, taste,
organoleptic properties, clarity, rheological properties, vis-
cosity, flow properties, phase separations, sedimentation,
aggregation, amounts of solids, visual stabilities, properties
of suspensions, particle sizes, microscopy-based properties,
casein-casein and casein-cocoa network properties, and
cocoa-casein aggregates. In embodiments, the disclosure
relates to chocolate milk that has been produced using HPJ
and temperature treatments as described herein. In embodi-
ments, the chocolate milk comprises added micellar casein
of more than 1% w/v. In embodiments, the chocolate milk
comprises added micellar casein of at least 2, 4, 5, 6, 7, 8,
9, or 10% w/v. In embodiments, the micellar casein is 4%,
or is at least 4% w/v. In embodiments the chocolate milk is
produced using a process that includes HPJ treatment at
>300 MPa. In embodiments, the process comprises using
from 300-700 MPA. HPJ treatment. In embodiments, 300-
500 MPa of hydrostatic pressure is used.

[0032] In particular embodiments, the present disclosure
includes the unexpected discovery that a reduction in k-car-
rageenan-free chocolate milk stability occurs when micellar
casein is added to 1% and 2% w/v after which the chocolate
milk is processed using HPJ at 500 MPa, vs. k-carrageenan-
free chocolate skim milk without added casein processed
using HPJ at 500 MPa. Further, adding 1% and 2% micellar
casein did not have a positive effect when k-carrageenan-
free chocolate milk was processed at pressures <375 MPa.
However, by adding 4% micellar casein and treating with
HIP at 375 and 500 MPa, no detectable phase separation was
observed after 14 days. Thus, the disclosure provides in
various embodiments k-carrageenan-free chocolate milk
comprising about 3-4% micellar casein, wherein the k-car-
rageenan-free chocolate milk has been subjected to an HIP
process subsequent to the addition of the micellar casein,
and wherein the chocolate milk exhibits phase stability (i.e.,
no visually detectable phase separation) for a period of time
after the HIP processing, including a period of up to or at
least 14 days. In embodiments, the chocolate milk contains
only trace amounts of k-carrageenan.

[0033] In embodiments the present disclosure comprises:
subjecting k-carrageenan-free chocolate milk to HIP as
described herein, wherein subsequent to the HIP the choco-
late milk exhibits equal or greater phase stability relative to
a suitable reference. In embodiments the reference com-
prises a parameter, such as phase stability, obtained from
analysis of chocolate milk that contains k-carrageenan.
[0034]) In embodiments, determining phase separation
comprises visual determination of phase separation of k-car-
rageenan-free chocolate milk components. In an embodi-
ment visual determination of phase separation is performed
using the formula:

Phase separation (%) = (1]

( Height of bottom phase (cm)

" Height of chocolate milk volume in bottle (cm)]><100

[0035] In embodiments, k-carrageenan-free chocolate
milk processed according to the present disclosure exhibits
no more phase separation that chocolate milk that comprises
k-carrageenan. In embodiments, k-carrageenan-free choco-
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late milk processed according to the present disclosure
exhibits lack of visually detectable phase separation for a
shelf period of at least 2, 3, 4, 5, 6,7, 8,9, 10, 11,12, 13 or
14 days, and up to 25 days. In embodiments, phase separa-
tion is measured by spectrophotometric methods, light scat-
tering, conductivity, or sonic velocity. In embodiments,
chocolate milk used in aspects of the invention is pasteur-
ized or ultra-pasteurized. In embodiments, the chocolate
milk can be refrigerated for a period of time, such as up to
25 days, or is commercially sterile and kept at room tem-
perature.

[0036] In embodiments, the method comprises processing
chocolate milk using HPJ. There are a variety of HPJ
processes and devices known and commercially available
(commonly known as “WaterJets™), each of which can be
adapted for use with the present disclosure, and each of
which includes use of high pressure that results in reduction
of heterogeneity (i.e., “homogenization™) of the processed
milk and/or a component(s) of the milk. In embodiments a
k-carrageenan-free chocolate milk of this disclosure may be
subjected to heat treatment, and may be conventionally
homogenized, in addition to the HIP processing described
herein.

[0037] In embodiments, the HIP comprises exposing the
chocolate milk to at least 375 MPa pressure. In embodiments
the disclosure comprises adding micellar casein to the
chocolate milk before the HIP processing. In embodiments
the pressure comprises from 375-500 MPa. In embodiments,
the micellar casein is added in an amount of more than 1%,
more than 2%, more than 3%, or at least 4% wi/v.

[0038] In more detail, in embodiments, the HPJ comprise
exposing chocolate milk to HPJ using up to 800 MPa of
pressure and flow rate from 0.1 to 1000 L/min. In embodi-
ments, the HPJ comprises exposing chocolate milk to at
between 100-600 MPa. In embodiments, the HPJ comprises
exposing chocolate milk to at least 200 MPa pressure. In
embodiments, the HPJ comprises stepwise changes in pres-
sure, such as increasing or decreasing pressure from 10-100
MPa increments over a period of time, and temperature
between 1 and 100° C. In embodiments, the disclosure
includes using at least 200-800 MPa pressure, inclusive, and
including all integers and ranges of integers there between.
In embodiments, the disclosure includes using at least 400,
500, 600, 700, and up to 800 MPa pressure. In certain
embodiments, the disclosure includes at least 400 MPa.
[0039] As discussed herein, the disclosure includes addi-
tion of casein to chocolate milk. In embodiments, micellar
casein, caseinate, milk protein concentrate, or milk protein
isolates are used to stabilize milk chocolate of this disclo-
sure. In embodiments, micellar casein is used, such as in the
form of casein micelles. Thus, casein molecules that are
colloidally suspended in an aqueous component of milk are
encompassed by the disclosure. In embodiments, casein
micelles are added to milk, or casein is added such that
casein micelles are formed.

[0040] Casein micelles are known in the art. They are
protein quaternary structure formed mainly by casein pro-
teins with diameters ranging from 10 to 500 nm. Reformed
micelles are newly formed protein aggregates (diameter
ranging from 10 nm to 5000 nm) that are formed from single
casein proteins due to processing operations. Casein
micelles are commercially available and commercially
available formulations can be used in embodiments of this

" disclosure.
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[0041] In embodiments the method comprises performing
HPJ using waterjet technologies. Thus, in general, the
chocolate milk is subjected to a high pressure treatment in
part by using any of a variety of pumps, including but not
necessarily limited to any positive displacement pump,
piston pump, plunger pump, pneumatic pump, ceramic
intensifier pump, and the like, which forces the milk through
a means for flow restriction using a ceramic, diamond,
sapphire, or ruby nozzle. Forcing the milk through the flow
restriction component results in increased hydrostatic pres-
sure and a variety of forces acting on the milk, including but
not necessarily limited to turbulence, shear forces, thermal
forces, impingement, and cavitation. Without intending to be
bound by any particular theory, it is considered that some or
all of these forces work to improve the milk-derived prod-
ucts produces according to the current disclosure.

[0042] In embodiments, the chocolate milk processed
according to the invention is whole milk, or low fat milk, or
skim milk. As is known in the art, the fat content of milk is
the proportion of milk by weight made up by butterfat, also
referred to as milk fat. The fatty acids of butterfat comprise,
by mass fraction, saturated and unsaturated fatty acids. The
saturated fatty acids comprise: Palmitic acid: 31%, Myristic
acid: 12%, Stearic acid: 11%; Lower (at most 12 carbon
atoms) saturated fatty acids: 11%; pentadecanoic acid and
heptadecanoic acid: traces. Unsaturated fatty acids com-
prise: Oleic acid: 24%; Palmitoleic acid: 4%; Linoleic acid:
3%; and alpha-Linolenic acid: 1%. Skim milk contains less
than 0.5% butterfat, typically 0.1%. Lowfat milk contains
between 0.5-2% butterfat, and includes 1% and 2% variet-
ies. Whole milk contains at least 3.25% fat. In embodiments,
milk used in embodiments of this disclosure comprises low
fat, skim milk, or whole milk.
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[0045] Materials and Methods Example (common to
Example 1 and Example 2 below)

[0046] Chocolate Skim Milk Processing

[0047] Pasteurized skim milk was purchased from the
Penn State Berkey Creamery. Micellar casein was supplied
by Glanbia, commercial-grade alkalized cocoa powder was
supplied by Cargill (Minneapolis, Minn.), carrageenan (Ti-
caloid® 770 MB) by TIC Gums (White Marsh, Md.), and
corn starch (Thermflo) by Ingredion Incorporated
(Westchester, I11.).

[0048] Chocolate skim milk was prepared by adding alka-
lized cocoa powder (1.5%), cane sugar (6%), and carra-
geenan (0% or 0.05%) to pasteurized skim milk. Prepared
chocolate milk samples and controls were heated to 85-92°
C. for 10 min to activate carrageenan and conventionally
homogenized (1°* stage: 14 MPa; 2"/ stage: 3 MPa; Gaulin
Type 80 M3) prior to HPJ-processing. Additionally, a con-
trol formulation with com starch (CS) was created with an
apparent viscosity within the range of commercial chocolate
milk beverages (ca. 5-12 mPa s) and held at 25° C. (Yanes
et al., 2002). Water and cocoa (1.5% w/v) dispersions were
also formulated as controls to determine HPJ-processing
effects on cocoa particles.

[0049] Additional experiments were conducted where 1%,
2%, or 4% w/v of micellar casein was added to chocolate
skim milk prior to HPJ processing. Chocolate skim milk
with different concentrations of micellar casein was heated
to 85-92° C. and conventionally homogenized (1% stage: 14
MPa; 2" stage: 3 MPa) prior to HPJ-processing. Table 1
shows all compositions of HPJ-processed chocolate skim
milk.

TABLE 1

Percent basis composition Chocolate Skim Milk and Chocolate Skim

Milk with Micellar Casein (% w/v)

Ingredients

Skim Milk

Sugar
ACP

Carrageenan
Corn Starch

Micellar
Casein
‘Water

. Control- MC+ MC+ MC+
Control-k  Control-CS  ACP SM 1% 2% 4%
9245 92.00 — 92.50 9150 90.50  88.50
6.00 6.00 — 6.00 6.00 6.00 6.00
1.50 1.50 1.50 1.50 1.50 1.50 1.50
0.05 — — — — — —
— 0.50 — - — — —

— — — — 1.00 2.00 4.00

— — 9850  — — — —

Control-k Contro! sample containing k-carrageenan

Control-CS Control sample containing com starch to match the viscosity of typical commercial chocolate
milks (u =5 mPa - 5)

Control-ACP Control sample containing Alkalized Cocoa Powder in water

SM Skim milk, samples containing skim milk, sugar, and cocoa only

MC Micellar Casein, samples containing 1, 2, 4% w/v micellar casein

ACP Alkalized Cocoa Powder

[0043] Inembodiments the disclosure includes a container
that contains a k-carrageenan-free chocolate milk product
made according to this disclosure, wherein the container
comprises printed material, the printed material identifying
the contents of the container as at least one of: being
k-carrageenan-free, having the only ingredients as milk,
milk components and chocolate, or as a certified organic
product. Thus, in embodiments, the printed material may be
provide as a label, which may be a so-called clean label.
[0044] The following examples are meant to illustrate but
not limit the invention.

[0050] High Pressure Jet Processing of Chocolate Skim
Milk

[0051] Heated and conventionally homogenized chocolate
milks were subjected to HPJ-processing pressures from 125
to 500 MPa in 125 increments using a Hyperjet 94i-S pump
system (Flow International Corporation, Kent, Wash.). An
intensifier pump was used to maintain high pressure and the
milk was sprayed through a 10 pm pore size diamond
nozzle. A custom-made tubular heat exchanger {(outer tube
diameter of 7.6 cm and inner tube diameter 5.1 cm, with a
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height of 122 cm) connected to a temperature-controlled
water bath was placed before the nozzle and was used to
maintain temperature of the milk at 55° C. or 5° C. before
the nozzle. A second heat exchanger (outer tube diameter of
7.6 cm and inner tube diameter 5.7 cm, with a height of
152.4 cm) was placed after the nozzle to contain and cool the
HPJ sprayed milk. “Sweet water” (water cooled to 4° C.)
provided by the Penn State Department of Food Science
pilot plant was pumped through the second heat exchanger.
The temperature of all samples was recorded immediately
after processing.
[0052] Four control samples were created:
[0053] Control+: chocolate milk with carrageen and no
HPJ processing;
[0054] Control-0 MPa: chocolate milk without carra-
geenan and no HPJ processing
[0055] Control-CS: chocolate milk with added corn
starch to reach apparent viscosity levels similar to
commercial chocolate milk but with no HPJ processing
[0056] Control-ACP: cocoa dispersed in water (1.5%
w/v) and processed using HPJ at 500 MPa.
[0057] Water and cocoa (1.5% w/v) dispersions were
mixed and stored at 4° C., then heated to 85-95° C,
conventionally homogenized, and then HPJ-processed.
Additional experiments were conducted with skim milk
fortified with micellar casein (MC, 1%, 2%, or 4% w/v) and
HPJ processed from 125 to 500 MPa in 125 MPa incre-
ments. Samples with additional MC processed at 125 to 375
MPa were ouly monitored for visual stability.
[0058] Phase Separation and Lightness (L*)
[6059] The stability of HPJ-processed chocolate milk and
controls was monitored over 14 days. The samples were
stored at 4° C. and analyzed on Day 0, 1, 3, 5, 10, and 14 for
phase separation and lightness. The HPJ-processed choco-
late milk, Control+, and Control-CS samples were stored in
narrow mouth milk dilution bottles and filled to a height of
10.2 cm. Phase separation (%) was calculated by the fol-
lowing equation (FIG. 1A):

Phase separation (%) = (11

( Height of bottom phase (cm)
Height of chocolate milk volume in bottle (cm)

)xlOO

[0060] Lightness readings (L*, from 0 to 100) were taken
from the bottom half of-each bottle (FIG. 1B) and were
recorded as an average of 3 replications using a Minolta
Chroma Meter CR-400 (Konica Minolta Sensing Inc., Ram-
say, N.J.) calibrated with a standard white tile (calibration
plate CR-400) at the beginning of each measurement day.
Estimated L* values for samples processed at 0, 125, and
250 MPa were taken from the bottom of one bottle due to
dense sediment formation. These values were used as esti-
mated L* values for Day 1-14 of shelf life for 0, 125, and
250 MPa samples.

[0061] Light Microscopy

[0062] Water and cocoa (1.5% w/v) dispersions were
further dispersed in 3:1 with water, placed on a glass slide
covered with a cover slip, and observed using a 20x mag-
nification lens in a light microscope (Olympus BX41TF,
Olympus Optical Co. Ltd., Hitech Instruments Inc., Edge-
mont, Pa.) at ambient temperature.
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[0063] Freeze Drying of Phase Separated Samples

[0064]) Forty grams of HPJ-processed chocolate skim milk
samples were stored in 50-mL centrifuge tubes at 4° C. for
14 days. After Day 14, samples had phase separated to
equilibrium and subsequently fractionated into a top phase
and bottom phase. Samples were then weighed and freeze
dried. Freeze dried samples were weighed and relative total
solids (% w/w) were measured using the following formula:

; ied ph
% Relative total so]icls:(wmght of dried p ase]x 00 @2

‘Weight of total phase

[0065] Fat Analysis of Phase Separated Fractions

[0066] The crude fat content of freeze dried samples was
determined using a fat extractor (Ankom XT15, Ankom
Technology, Macedon, N.Y.). Samples were weighed (0.2-3
g) in duplicate into pre-weighed filter bags and heat sealed.
The crude fat was extracted for 60 min at 90° C. using
petroleum ether. After extraction, samples were dried for 7
min at 105° C., cooled in a desiccant pouch to room
temperature and weighed. Crude fat percentage was calcu-
lated by the formula below:

Wover sampte — Waried sample afier extraction 3]

Fat(%) =

an sample

[0067] Original freeze dried weight of samples and crude
fat (%) were used to determine relative total fat (% w/w) in
each fraction using Equation 2.

[0068] Protein Analysis of Phase Separated Fractions
[0069] Nitrogen content of freeze dried fractions was done
by the Dumas method using a nitrogen analyzer (LECO
FP528, LECO Corporation, St. Joseph, Mich.). Crude pro-
tein content was calculated by multiplying the total nitrogen
content by a conversion factor of 6.38. Original freeze dried
weight of samples and protein (%) were used to determine
relative total protein (% w/w) in each fraction using Equa-
tion 2.

[0070] Sodium Dodecy! Sulfate Polyacrylamide Gel Elec-
trophoresis (SDS-PAGE)

[0071] Sodium dodecyl sulfate-polyacrylamide gel elec-
trophoresis (SDS-PAGE) was performed on the phase sepa-
rated fractions. The two fractions were subjected to non-
reducing conditions and reducing conditions using
B-mercaptoethanol. The weight of protein per volume (mg/
ml) for each fraction was determined by dividing the
protein content (%) of each freeze dried fractions by the
weight of the wet fraction. The following equations were
used to determine the volume required for the same amount
of protein for each well based on the fraction with the lowest
protein content per volume:

Fraction with lowest M] )

mg protein/20 pl = 1000 1L %20 ul
tei 1l 6
Sample volume per fraction (L) = mg protein/ we %1000 pL (6]

mg protein/20 pL

[0072] A sample volume of 20 pL. was chosen for each
well. For the HPJ-processed phase separated fractions sub-





US 2019/0274331 Al

jected to non-reducing conditions, the calculated volume
(Eq. 3) was mixed with non-reducing-loading buffer to a
total volume of 500 pL. For the HPJ-processed samples
under reducing conditions, the same calculated volume (Eq.
3) was mixed with reducing-loading buffer to a total volume
of 500 pL and heated in a water bath at 95° C. for 5 min. The
diluted samples were loaded onto 12% Tris-HCI polyacry-
lamide gels (12 wells, ReadyGel, BIO-RAD, Hercules,
Calif.), with 10 uL sample in each well. The electrophoresis
was run at constant 200 mV for 46 min and stained using
Coomassie Blue for protein identification.

[0073] Rheological Properties

[0074] Rheological properties of Control+, HPJ-processed
chocolate milk, and Control-CS samples were monitored
over 14 days. HPJ-processed chocolate milk were stored in
50-mL centrifuge tubes at 4° C. for each measurement day
and inverted 10 times before transfer into the rheometer. The
apparent viscosity of HPJ-processed chocolate milk was
calculated from flow curves (shear strain rate from 1 to 100
1/s; 20° C.) obtained using a Discovery H3 Hybrid Rheom-
eter (TA Instruments, New Castle Del.), equipped with a
double wall geometry (inside bob diameter 40.77 mm,
outside bob diameter 43.88 mm, cup diameter 30.32 mm;
rotor DBL-GAP H/A-AL smart swap, TA Instruments, New
Castle Del.). Apparent viscosity was reported at a shear rate
of 50 1/s. Experimental flow curves were fitted to the Power
Law model (Steffe, 1996):

T=hy" 5]

where T is shear stress (Pa); k is the consistency index; y is
shear rate (s71), and n is the flow behavior index (n=1 for
Newtonian fluids, n<1 for shear-thinning fluids). For the
purposes of this study, sample exhibiting flow curves with
n>0.90 were considered Newtonian.

[0075] Statistical Analysis

[0076] Two replications of HPJ-processing of chocolate
milk and chocolate milk with additional micellar casein
were conducted. Experiments were analyzed as completely
randomized design using SAS software, version 9.4 (SAS
Institute, Cary, N.C.). Least Significant Difference (LSD)
was used to generate 95% confidence interval for any means
in which ANOVA showed significant differences (p=0.05).

Example 1: Effect of High Pressure Jet Processing
on Chocolate Skim Milk

[0077] The temperature of chocolate skim milk collected
immediately after HPJ-processing increased ca.10° C. for
every 125 MPa increment in HPJ pressure, which was
similar to a previous study where whole milk showed the
same linear temperature increase as determined by HPJ
pressure (data not shown). Mohan et al., 2016 reported a
sudden increase in temperature from 8° C. to 30° C. in
HPJ-processed skim milk when pressure increased from 400
to 500 MPa. Studies on the processing of whole milk using
High Pressure Homogenization (HPH) reported temperature
increments of 15-20° C./100 MPa (Hayes and Kelly, 2003;
Thiebaud et al., 2003; Hayes et al., 2005; Pereda et al.,
2007). Differences in reported temperature increase in
samples collected after HPJ or HPH processing may be due
to valve dimensions or nozzle orifice diameter and the
capacity of the heat exchanger connected right after the high
pressure valve or nozzle. HPJ-processed whole milk and
chocolate skim milk were processed using a 10 um diameter
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nozzle whereas HPJ-processed skim milk was processed
using a 4 um diameter nozzle.

[0078] The visual stability of chocolate milk containing
0.05% x-carrageenan (Control+), chocolate milk containing
0.5% corn starch (Control-CS), and HPJ-processed choco-
late skim milk (0, 125, 250, 375, and 500 MPa), was
observed over 14 days. The objective of adding corn starch
was to confirm that increasing apparent viscosity alone was
not sufficient to stabilize cocoa in chocolate milk and to
provide further insight on the effect of HPJ processing in
stabilizing chocolate milk dispersions. To account for the
stabilizing effect from the particle size reduction of cocoa
through shear stress in the HPJ nozzle, water and cocoa
(1.5%) dispersions were also processed and used as controls
(Control-ACP).

[0079] Although samples were monitored for up to 14
days, the phase separation of unstable samples occurred
within one day for most samples. Chocolate milk processed
at 0 MPa (Control-0 MPa) and samples processed at 125
MPa (FIG. 2) came to complete equilibrium by Day 3, while
chocolate milk containing corn starch (Control-CS) (FIG. 4)
and chocolate milk processed at 250,-375, and 500 MPa
came to equilibrium by Day 10. Chocolate milk containing
k-carrageenan (Control+) did not phase separate over the 14
day shelf life, which was the endpoint of data collection,
confirming the functionality of carrageenan to suspend
cocoa particles in chocolate milk (FIG. 2). Whereas choco-
late skim milk processed at 0 and 125 MPa exhibited a dense
sediment after the third day of storage, Control-CS and
HPJ-processed chocolate milk at 250, 375, 500 MPa showed
gradual phase separation into a viscous phase of suspended
cocoa particles.

[0080] The volume of the viscous bottom phase increased
as the HPJ processing pressure of chocolate milk increased
from 250, to 375, to 500 MPa. Little phase separation was
observed in chocolate milk processed at 500 MPa after 14
days (ca. 30%) vs chocolate milk samples processed at 0 and
125 MPa where ca. 93% phase separation was recorded after
the same time of storage (P<0.01; FIG. 3). The extent of
phase separation in samples containing corn starch (Control-
CS) was not significantly different from chocolate milk
processed at 375 MPa (P>0.37).

[0081] Previous studies involving HPH and milk reported
dissociation of casein micelles after processing milk at ca.
200 MPa (Hayes et al., 2005; Sandra and Dalgleish, 2005;
Roach and Harte, 2008; Lodaite et al., 2009). The dissocia-
tion of casein micelles has also been studied to improve
emulsion stability in raw whole milk and foam stability in
pasteurized skim by adsorbing on to fat globules to prevent
flocculation and coalescence and thereby reduce creaming
(Hayes et al., 2005; Harte et al., 2016). It is possible that
similar mechanisms may play a role in the stabilization of
cocoa in HPJ-processed chocolate milks at >250 MPa.
However, greater foaming properties are found when pro-
cessing milk using HPJ, indicating that other mechanisms
(e.g., impact of the jet stream with the surrounding atmo-
sphere) play a significant role during HPJ processing.
[0082] In the present disclosure we tested whether the
dissociation of casein proteins form casein micelles occurs
when chocolate milk is processed at HPJ pressure >250 MPa
leading to the expression of interfacial properties of casein
proteins. These interfacial properties allow the caseins to
interact with residual fat globules as well as cocoa triglyc-
erides contributing to better dispersion stability. Although a
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cooling heat exchanger was placed at the exit nozzle of the
HPJ system, the high shear produced at pressures >250 MPa
causes temperature to increase (Tobin et al., 2015; Harte,
2016), possibly inducing hydrophobic interactions between
individual caseins, fat, and cocoa triglycerides. Decrease in
phase separation at pressures >250 MPa could also be due to
the interaction between denatured whey proteins due to high
temperature treatment and dissociated casein micelles
through disulfide bridging, creating a network able to better
disperse cocoa particles. Denaturation of whey proteins,
especially B-1g has been reported at temperatures above 77°
C. (Walstra et al., 2006; Fox et al., 2015) and processing
temperatures in this disclosure were significantly higher
(85-92° C.). However, all milks were subjected to a strong
thermal treatment before HPJ so the extent of HPJ-induced
denaturation of residual native whey proteins was probably
of little significance.

[0083] The viscous bottom phase observed control
samples containing corn starch (control-CS) is due to the
ability of corn starch granules to swell and release amylose
into solution to increase viscosity by absorption of water
(FIG. 4). Amylose forms networks among amylose mono-
mers through hydrogen bonding leasing to gel formation
(Belitz et al., 2009). At higher concentrations, corn starch
has the ability to suspend cocoa particles in chocolate milk.
However, these concentrations significantly increase the
apparent viscosity of the chocolate milk to levels above
accepted sensory thresholds for flavored milk beverages.
Additionally, corn starch has been reported to reduce flavor
and impart “starchiness™ at high concentrations (>5%) (Saha
and Bhattacharya, 2010). In comparison to HPJ-processed
samples at 500 MPa on Day 14 (FIG. 2), Control-CS
samples (FIG. 4) had significantly more phase separation
(31% and 72% respectively) (FIG. 3) (P<0.01). This strong
phase separation also occurred in Control-CS samples con-
taining corn starch matching the apparent viscosity of
chocolate milk samples processed at 500 MPa (data not
shown). This indicates that the mechanisms behind the
stabilization of cocoa in HPJ-processed chocolate milk
involve complex interactions beyond the sole increasing of
apparent viscosity and thickness of the system.

[0084] Lightness (L*)

[0085] Lightness (L*) was measured in chocolate skim
milk samples to track small changes cocoa sedimentation
over time that could not be observed by the naked eye.
Depending on the processing conditions and ingredients
added to chocolate milk (i.e. type of stabilizer), the mecha-
nisms to stabilize cocoa particles will differ, affecting the
rate of sedimentation. Due to the formation of a dense
sedimentation layer at 0, 125, and 250 MPa, L* values after
Day 1 were estimated by measuring values from the bottom
of the bottle and applied for the remaining shelf days.
[06086] Similar to visual phase separation results, major
changes in L* occurred within three days of the shelf life
study. The Control (+) and samples processed using HPJ at
500 MPa maintained relatively constant L* values through-
out the 14 day shelf-life, with no significant difference
between day measurements (P>0.05). On Day 0, there were
significant differences between HPJ-processed samples at
125, 375, 500 MPa compared to both Control+ and 0 MPa
(FIG. 5) (P<0.05). The HPJ-processed samples at 375 and
500 MPa on Day 0 were significantly darker than both
Control+ and 0 MPa (P<0.01), while the samples processed
at <250 MPa were not significantly different than Control+
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(P>0.05). Yanes et al., 2002 observed the L* values of nine
different commercial chocolate milks and reported values
ranging from 18.31 to 53.55, confirming that use of different
hydrocolloids and processing conditions significantly alter
the L* value of chocolate milk. After Day 3 of L* measure-
ments, the Control-CS sample, and chocolate milks pro-
cessed at 0 MPa, 125 MPa, and 250 MPa exhibited signifi-
cantly lower L* vs. Control+ and samples processed using
HPI at pressure >350 MPa. Although little phase separation
was observed in sample processed at 500 MPa, decreasing
L* values over time indicated cocoa slow downward migrat-
ing (FIG. 5).

[0087] HPJ-processed water and cocoa dispersions at 500
MPa showed decreased phase separation (FIG. 6). Micro-
graphs taken of water and cocoa dispersions under different
processing conditions showed particle size reduction of
cocoa particles as a result of conventional homogenization
(17 MPa) and HPJ-processing at 500 MPa (FIG. 7B-C).
Particle size reduction of cocoa particles was expected due
to the strong shear in the HPJ nozzle of 10 um diameter and
cocoa powder particle size ranging from 10 to 70 pm
(Minife, 1989; Afoakwa, 2016). HPJ-processing at 500 MPa
was able to further reduce cocoa particle size compared to
conventional homogenization (FIG. 7B, C). The particle size
reduction of cocoa powder is able to decrease its net density
and reduce rate of sedimentation according to Stoke’s Law
(Steffe, 1996). Since dense cocoa sedimentation was
observed in HPJ-processed samples at 0, 125, and 250 MPa
this indicates that pressures <250 MPa was not sufficient
enough to reduce particle size for improved phase separation
over time. However with HPJ-processed samples >250
MPa, the combination of particle size reduction of cocoa
with structural changes in casein micelles was shown to
increase dispersibility of cocoa particles in chocolate milk.
Due to high temperature treatment during chocolate milk
processing, it is plausible that the stabilization of cocoa
particles was also explained by the gelatinization of cocoa’s
native starch creating interactions between cocoa particles
and cocoa-casein aggregation. Although the extent of cocoa
native starch gelatinization was not analyzed in this
example, it is known that gelatinization of native cocoa
starch rapidly occurs at temperature between 52-68° C.
(Geilinger et al., 1981).

[0088] Cocoa-Casein Stability and Aggregation

[0089] After Day 14 of shelf-life, the phase separated
portions of the bottles (top and bottom phases) were frac-
tionated and freeze-dried. In order to confirm increased
interaction between casein and cocoa to stabilize chocolate
milk, the relative content (% w/w) of total solids, fat, and
protein in each phase was measured. Relative values of all
three fractions were recorded to compare significant changes
due to treatments. The observed changes due to the various
processing treatment were similar for total solids, fat con-
tent, and protein content, i.e., no significant difference was
found between samples processed at 6 MPa and 125 MPa
(P>0.05), and chocolate milks samples processed at 500
MPa were significantly different to all other treatments
(P<0.01) (FIG. 8). Due to the stability of samples containing
K-carrageenan (Control+), there was no change in total
solids, fat content, or protein content indicating a homog-
enous dispersion of cocoa, carrageenan, sugar, and milk
solids. With increasing pressure, a concomitant increase in
all fractions content was observed in the bottom phase, with
samples at 500 MPa reaching ca. 72%, 69%, and 75% (w/w),
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of total solids, fat and protein content, respectively in the
bottom phase, respectively (FIG. 8). The total solids (%
w/w) measured in the bottom phase of samples processed at
0 MPa (Control-0 MPa) and 125 MPa were mostly copsti-
tuted by cocoa solids due to the dense sediment formed after
Day 1 (FIG. 8A). Increases in fat and protein content in
samples processed using HPJ indicate that fat and protein
content were provided by both cocoa and milk (FIG. 8B, C).
Low values of total solids (ca. 21% w/w), fat content (ca.
15% wiw), and protein content (ca. 21% w/w) for Control-
CS samples further confirms that increasing viscosity was
not sufficient to disperse cocoa particles and that total solids
were constituted by corn starch and cocoa sediments.
[0090] Increased interaction between milk fat and casein
was observed when processing whole milk using HPJ at
increasing processing pressure (data not shown) and it is
suggested that a similar interaction occurred between cocoa
fat and casein proteins. Since the majority of the fat in
chocolate skim milks was provided by the cocoa, it is
probable that the increase in relative total solids observed
with increasing HPJ pressure treatment was explained by
hydrophobic interactions between cocoa triglycerides and
dissociated casein proteins.

[0091] Electrophoresis (SDS-PAGE) under non-reducing
(FIG. 9A) and reducing conditions (FIG. 9B) was conducted
on each of the two phases of chocolate milks to determine
differences in association of caseins and whey proteins due
to HPJ processing. Due to the high temperatures used during
the processing of all chocolate skim milks, complete whey
protein denaturation occurred evidenced by the lack of §-1g
monomers in gels ran under non-reducing conditions (FIG.
9A). Under reducing conditions, $-1g monomers were
observed again (as expected), along with thicker a.-1a bands
associated to the bottom phase in chocolate milks, indicating
that partial denaturation of a-1a occurred too (FIG. 9B). The
thicker bands observed for caseins with bottom phase (de-
noted by odd numbers) under non-reducing conditions (FIG.
9A) with increasing pressure indicated higher casein con-
centration and denatured whey protein, contributing to the
stabilization of cocoa particles and reduction in phase sepa-
ration with pressures >375 MPa. The top phase of chocolate
milk processed using HPJ under reducing conditions (FIG.
9B, lanes 2 4, 6, 8, 10), showed a reduction in the relative
concentration of a-lactalbumin as the processing pressure
increased from O to 500 MPa, indicating that this whey
protein may play a role in the HPJ induced stabilization of
chocolate milk.

[0092] Rheological Properties of HPJ-Processed Choco-
late Skim Milk

[0093] The apparent viscosity measured at 50 1/s shear
rate of all chocolate milks was not significantly different
throughout the shelf life of each treatment (P>0.05) (FIG.
10). As expected, Control+samples showed the highest
apparent viscosity (ca.12.4+1.6 mPa s) due to the known gel
network formed between K-carrageenan-K-casein entrap-
ping cocoa particles. Corresponding to phase separation
results, the increase in HPJ processing pressure also
increased apparent viscosity chocolate milk. The apparent
viscosity of chocolate milk processed at 500 MPa (8.36+0.
28 mPa s) was significantly higher than all chocolate milks
processed using HPJ at <375 MPa and the Control-CS
sample containing corn starch (FIG. 10). As mentioned
previously, commercial chocolate milk beverages range in
apparent viscosities from 5-12 mPa s at 25° C. (Yanes et al.,
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2002), therefore apparent viscosity of 500 MPa would be
acceptable by commercial standards.

[0094] These resuits suggest that HPJ processing of
chocolate milk results in a casein-casein and casein-cocoa
network able to partially suspend cocoa particles in choco-
late milk. Although the Control-CS chocolate milk samples
were prepared with apparent viscosity values matching those
of chocolate milks processed at 375 MPa and 500 MPa,
more than 50% phase separation was observed in all choco-
late milk containing corn starch, suggesting that a more
complex interactions in HPJ-processed chocolate milks are
responsible for improved stabilization.

[0095] Flow curves of Controls+chocolate milk, HPJ-
processed chocolate skim milk, and Control-CS samples
were fitted by the Power-Law model, with flow behavior
index (n) and consistency index (k) monitored over the 14
day shelf-life. There was no significant difference among
days for each chocolate milk treatment (P>0.05). Control+
exhibited the strongest shear-thinning behavior (n<0.75) and
thickest consistency index (k>30 mPa s”) (FIG. 11). This
was expected as the addition of k-carrageenan to chocolate
milk is known to result in shear thinning behavior. We also
expected samples containing k-carrageenan to exhibit yield
stress at close to 0 1/s shear rate. However, samples exhib-
ited flow even at shear rates close to 0 1/s. The Control-0
MPa chocolate milk and chocolate milk processed with HPJ
at 125 MPa exhibited Newtonian behavior (n=>0.90) and
the lowest viscosity (n=0.01 Pa s; FIG. 11). As expected, no
network formation occurred at low HPJ processing pressures
as no dissociation of casein micelles occurred under these
conditions. Similar results were reported in the case of milk
processing using pressure technologies below 200 MPa.
Lodaite et al., 2009 reported no significant difference in
rennet gelation time and gel strength between untreated skim
milk and HPH skim milk at 100 MPa. Similarly, Mohan et
al., 2016 observed no significant difference in rennet gela-
tion time of HPJ processed skim milk 0 and 100 MPa. In
chocolate milks processed using HPJ at 250 and 375 MPa, -
a weak shear-thinning behavior was observed with no sig-
nificant difference between treatments (P>0.05). Chocolate
milk processed using HPJ at 500 MPa showed higher
shear-thinning behavior and a consistency index >0.015 Pa
s”.

[0096) van den Boomgaard et al., 1987 studied the physi-
cal stability of chocolate milk using two different cocoa
powders and “cocoa-particle-free” chocolate milk by creat-
ing a cocoa extract. The study reported protein adsorption
onto cocoa particles and reported that the stability of choco-
late milk depended on interactions between cocoa particles
themselves. However, a mechanism for the interaction
between cocoa and proteins was not suggested. The present
disclosure in chocolate milk processed using HPJ indicate
that dissociated casein proteins from casein micelles play a
significant role in stabilizing cocoa particles. Furthermore,
this stabilization phenomenon is probably explained by
casein protein monomers exhibiting interfacial properties
that favor the interaction with cocoa constituents.

Example 2: Influence of Added Micellar Casein to
HPJ-Processed Chocolate Skim Milk

[0097] Based on results from Example 1, the incorporation
of additional micellar casein at different concentrations to
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chocolate milk processed at 500 MPa was analyzed. Micel-
lar casein at concentrations of 1%, 2%, or 4% (w/v) were
used.

[0098] Phase Separation

[0099] Visual phase separation of samples was observed
for all pressures (125-500 MPa) at all added micellar casein
concentrations (1%, 2%, or 4% w/v) over 14 days stored at
4° C. We expected that with incredsing concentration of
micellar casein, phase separation would decrease in choco-
late milk processed at 500 MPa. Previous studies reported
improved emulsion stability when adding micellar casein to
the formulation. The stability of com oil emulsions was
improved when samples were processed at 300 MPa and
contained increased amounts of micellar casein (San Martin-
Gonzalez et al.,, 2009). HPH and skim milk with varying
casein to whey protein ratios reported increase in viscosity
with higher micellar content and pressure of 300 MPa at pH
5.8 (Sorensen et al., 2014).

[0100] Similar to Example 1, the majority of phase sepa-
ration in chocolate milk occurred after Day 1 and samples
came to equilibrium after Day 3 of shelf life. Contrary to
expected results, a reduction in stability was observed when
micellar casein was added to 1% and 2% w/v and then the
fortified chocolate milk was processed using HPJ at 500
MPa (FIG. 12, FIG. 13) vs. chocolate skim milk (not
fortified) processed using HPJ at 500 MPa (FIG. 2). The
addition of 1% and 2% micellar casein, did not have a
~ positive effect when chocolate milk was processed at pres-
sures <375 MPa, as phase separation was similar to those
found in Example 1 for HPJ-processed chocolate skim milk
(ca. 80% phase separation after Day 3) (FIG. 15). However,
with the addition of 4% micellar casein, no phase separation
was observed at 375 and 500 MPa after 14 days (FIG. 14,
FIG. 15).

[0101] Multiple mechanisms may be responsible for sta-
bilization of chocolate milk at high micellar casein concen-
tration (e.g., 4% w/v) and HPJ processing. Similarly to
chocolate skim milk, we tested whether casein-casein and
casein-cocoa interactions induced by HPJ play a role pro-
moting stability. The HPJ-induced reduction in particle size
of both, casein micelles and cocoa particles, may lead to
perikinetic aggregation (Walstra, 2003) and the formation of
stable cocoa-casein aggregates in chocolate milk. Perikinetic
aggregation is dependent on reduced particle size at constant
volume fraction which occurs in HPJ-processed chocolate
milk at processing pressures >300 MPa.

[0102] Lightness (L*)

[0103] Lighimess was also measured in this disclosure to
track rate of sedimentation and to determine differences with
added micellar casein. L* was only observed in samples
with added micellar casein and processed using HPJ at 500
MPa. Corresponding to changes in phase separation, an
increase in micellar casein concentration increased L* val-
ues, indicating better dispersion cocoa particles. No signifi-
cant changes in L* were observed between days of each
treatment after Day 3 (P>0.05). Chocolate milk containing
1% w/v micellar casein and processed using HPJ at 500 MPa
had a significantly lower L* value vs. all other treatments
(P<0.01). As the micellar casein content increased, the L*
value increased, and samples containing 4% micellar casein
showed L* values that were not significantly different from
Control+samples containing k-carrageenan. Although no
visual phase separation was observed for chocolate milk
containing 4% micellar casein at processed at 500 MPa, a
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reduction in L* after Day 1 and 3 indicated slight downward
migration of cocoa particles (FIG. 16). The addition of
micellar casein only (no processing using HPJ) at any
concentration did not reduce cocoa sedimentation, and a
dense cocoa sediment was observed after Day 1 in all
chocolate milks. :

[0104] Influence of Casein Concentration on Cocoa-Ca-
sein Stability and Aggregation

[0105] In order to observe increased interaction between
proteins and cocoa as a result of increased micellar casein
content in chocolate milk, relative (% w/w) total dry weight,
fat, and protein content were observed after phase separation
reached equilibrium at Day 14. The net increase in total
solids (% w/w) and protein content (% w/w) in the bottom
phase of chocolate milks was due to the addition of micellar
casein to the system. However, the corresponding increase in
fat content (% w/w) in the bottom phase of chocolate milk
samples processed at 500 MPa indicate increased interac-
tions between cocoa particles and caseins, as the majority of
collected fat was originated in the cocoa (FIG. 17). This was
confirmed in the unprocessed (no HPJ) chocolate milk
samples where the dry weight solids in the bottom phase
were not significantly different regardless of the micellar
casein content (P>0.05).

[0106] Rheological Properties

[0107] The apparent viscosity measured at shear rate of 50
1/s at 20° C. of all treatments was not significantly different
among days over the 14 day shelf life study (P>0.05) (FIG.
18). Corresponding to phase separation results, there was an
increase in apparent viscosity of chocolate milks with
increasing micellar casein concentration. HPJ-processed
chocolate milk samples at 500 MPa containing 4% micellar
casein showed significantly higher apparent viscosity (14.
020.1 mPa s) than all other treatments, including Control+
(P<0.05). The apparent viscosity of chocolate milks fortified
with 4% micellar casein and processed using HPJ at 500
MPa was well within the range of commercial acceptability,
when compared to chocolate milk beverages available in
retail stores (Yanes et al., 2002). An increased in apparent
viscosity was observed also in untreated samples (no HPJ)
with increasing micellar concentration. However, the addi-
tion of micellar casein alone was not able to stabilize these
chocolate milks and phase separation was observed within
one day after preparation.

[0108] Flow curves for Control+, Chocolate milk contain-
ing+1%, 2% or 4% w/v mice}lar casein, and HPJ-processed
chocolate skim milk containing+1%, 2%, or 4% micellar
casein were fitted to the Power-Law rheological model, and
the flow behavior index (n) and consistency index (k)
monitored were 14 day shelf-life. Similar to rheological

" properties of chocolate skim milk samples (Example 1),

there were no significant differences between days of each
sample for flow behavior index or consistency index. All
three samples with 1%, 2%, and 4% micellar casein and
processed using HPJ at 500 MPa exhibited shear-thinning
behavior over the 14 day shelf-life (FIG. 19). Samples
containing micellar casein but not processed using HPJ
exhibited Newtonian flow behavior regardless of concentra-
tion and were not significantly different from each other
(P>0.05). Although chocolate milk with 4% micellar casein
and processed using HPJ at 500 MPa exhibited higher
apparent viscosity at 50 1/s (0=0.79; k=0.04 mPa s"),
Control+samples containing k-carrageenan showed a stron-
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ger shear-thinning behavior (n=0.69) and thicker consis-
tency (k=0.06 mPa s”) (FIG. 19).

[0109] It will be recognized from the foregoing that HPJ
processing can be used as an alternative processing method
for the stabilization of cocoa particles in k-carrageenan-free
chocolate milk. No phase separation was observed in choco-
late skim milk formulations with 4% w/v micellar casein and
processed using HPJ at 375 and 500 MPa. The ability to
achieve a stable cocoa dispersion when processing using
HPJ at >300 MPa provides a potential for a commercial
additive free chocolate milk application. Little phase sepa-
ration was also observed in chocolate skim milk formula-
tions processed using HPJ without added micellar casein.
The observation of decreased phase separation with increas-
ing pressure and micellar casein suggest the formation of
networks between cocoa particles and caseins, with the
ability to increase dispersion stability. The denaturation of
whey proteins due to high heat processing, the dissociation
of casein micelles due to HPJ processing, and the cocoa
particle size reduction, probably contributed to the final
stability of chocolate milk.
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[0145] While the disclosure has been particularly shown
and described with reference to specific embodiments (some
of which are preferred embodiments), it should be under-
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form and detail may be made therein without departing from
the spirit and scope of the present disclosure as disclosed
herein.

What is claimed is:

1. Chocolate milk that is free of k-carrageenan and does
not undergo visually detectable phase separation for at least
7 days, or undergoes visually detectable phase separation
that is less than a reference value for at least 7 days.

2. The chocolate milk of claim 1, wherein the chocolate
milk does not undergo the visually detectable phase sepa-
ration or the phase separation that is less than a reference for
at least 14 days.

3. The chocolate milk of claim 1, further comprising from
1%-10% micellar casein w/v.

4. The chocolate milk of claim 3, wherein the milk is skim
milk.
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5. The chocolate milk of claim 4, wherein the visually
detectable phase separation is determined using the formula:

Phase separation (%) = [1]

(1 Height of bottom phase (cm)

~ Height of chocolate milk volume in bottle (cm))xmo

6. A method for preparing shelf stable k-carrageenan free
chocolate milk, the method comprising mixing cocoa pow-
der, sugar, milk, and micellar casein to obtain a mixture
thereof, optionally heating and conventionally homogeniz-
ing the mixture, and subsequently subjecting the mixture to
High Pressure Jet Processing (HPJ) or high pressure homog-
enization, wherein the HPJ comprises a hydrostatic pressure
of at least 300 MPa, thereby producing the shelf table
k-carrageenan free chocolate milk.

7. The method of claim 6, wherein the hydrostatic pres-
sure comprises between 300 MPa and 700 MPa.

8. The method of claim 6, wherein the micellar casein is
added such that it is from 1-10% w/v of the shelf stable
k-carrageenan free chocolate milk.

9. The method of claim 8, wherein the shelf stable
k-carrageenan free chocolate milk is capable of exhibiting
no visually detectable phase separation for at least 7 days, or
is capable of undergoing visually detectable phase separa-
tion that is less than a reference value for at least 7 days.

10. The method of claim 9, comprising holding the shelf
stable k-carrageenan free chocolate at refrigerated tempera-
ture for at least 7 days, and wherein the shelf stable
k-carrageenan free chocolate visually does not undergo
detectable phase separation for at least 7 days, or does not
exhibit visually detectable phase separation that is less than
a reference value for at least 7 days.

11. The method of claim 10, comprising holding the shelf
stable k-carrageenan free chocolate at refrigerated tempera-
ture for at least 14 days, and wherein the shelf stable
k-carrageenan free chocolate visually does not undergo
detectable phase separation for at least 14 days, or does not
exhibit visually detectable phase separation that is less than
a reference value for at least 14 days.
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