10

15

20

25

30

wpQOBHBozdMe present

METHODS FOR PRODUCI NG PROTEI N PARTI AL HYDROLYSATES AND
| NFANT FORMULAS CONTAI NI NG THE SAME Field of Invention

produci ng protein partial hydrol ysates and i nfant
formul as contai ning the sane. Background [ 0002] Food

al lag aqaaiqTa a 1
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r ol onged Exposure to Partially Hydrolyze

Prasing enildgen padiogeurs inzabous@de B13% afosibinfarite.0 Sempan, e

' ely..
Ik SPbSd Mel it 1 PR nirPRbedRs BRIG iy ieigrs.
| Aergp Gliohamonolk 188:017-728 (1999). One possible explanation for

the prevalence of cow’s milk allergy among infants is that intact cow’s milk

protein, which is found in all conventional infant formulas, is the earliest
and most common food allergen to which infants are exposed. In addition,
infants may be especially susceptible to cow’s milk allergies because their
intestinal mucosa have a greater permeability to incompletely digested
macromolecules than do adults. Moran R., Effects of Prolonged Exposure
to Partially Hydrolyzed Milk Protein, J. Pediatr. 121:S90-S4 (1992).

[0004] While there is no known treatment that can completely cure
cow’s milk allergy, it may be ioossible to prevent or lessen cow’s milk and
other allergies in infants through the consumption of hydrolyzed protein
formulas. It has been shown that the consumption of infant formulas
having partially and extensively hydrolyzed in place of conventional
formulas having only intact proteins may reduce the risk of future allergies

in infants. /d. Thus, if an infant has a family history of allergies,

i nvention relates to net ho#8eTMiSL006/009484
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other allergies in infants through the consunption of
hydrol yzed protein fornmulas. It has been shown that
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and extensively hydrolyzed in place of conventi onal
fornmul as having only intact proteins may reduce the
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unoctl ons of Human M| k Proteins,
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AMﬂk%temomonaﬁeNmr Haymmmm%a rel at es to a

THBAE, ot i B i h e PR S iclosed, bt
hﬁisné@g@ﬁaé tﬁ%doeﬂ'@’ﬁs e BIEBOS RSty S PIRYSGY App No.
20030072863 to Hayasawa et al. relates to a method for manufacturing a
protein hydrolysate, characterized in that the rate of hydrolysis is between
30 and 45%. The method does not, however, disclose a method for
preparing a partially hydrolyzed protein of both whey protein and casein
and does not disclose a degree of hydrolysis between about 4 and 10%.
[0008] U.S. Patent No. 5,744,179 to Shimamura, et al relates to a
method for manufacturing a low-phosphorus whey protein hydrolysate.
The patent does not disclose a method for preparing a partial hydrolysate
that involves hydrolyzing both whey protein and casein. Additionally, the
reference does not disclose the degree of hydrolysis that the present
invention discloses.

[0009] U.S. Patent No. 6,395,508 to Shimamura, et al. relates to a
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waypaieaBy®i s bet ween about 4 and 10%

preparing a partially hydrolyzed protein of both whey
protein and casein and does not disclose a degree of
[ 0008] U. BCT/RaL@®n009484
No. 5,744,179 to Shimanmura, et al relates to a nethod
for manufacturing a | ow phosphorus whey protein
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tRFIWSEBRRIH GO B % @ﬂdwmsbpsﬁi@ta@w refevaqs G and 70%.
heugvehall n@'tl‘\é’%thbﬁ&’H?E%%g’?dﬁelo%‘é‘% 1Altydio B8 a2 Ration

to obtain a degree o SI'S
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Addi tionally, the t hod doe not discl ose the _
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[00012] The present invention is directed to a novel

ri%rﬁﬁéﬂng G Proteip Kartial hydrlyaate nthgametfwld lhwlvmlgyemrmjxmg a
t
08,1 AL LD 0, AL g

tscéuimrl ot bemweten emnun/eeﬁcmtao mjmﬂgﬁﬁ@@H @ﬂﬂh@sédllﬁﬁbn
t.he of .the solution to and naintaining

et AURBINNGS RIf detveanapa ﬁbﬁcﬁr@a%@ddl%l’rotease N to

the solution; allowing the solution to hydrolyze for a period of time so as to
obtain a degree of hydrolysis between about 4% and 10%; and subjecting
the solution to enzyme deactivation.

[00013] The present invention is also directed to a novel method for
preparing an infant formula containing a protein partial hydrolysate, the
method comprising intermixing a solution of whey protein, casein and
water, wherein the ratio of whey protein:casein is about 60:40; raising the
temperature of the solution to between about 50°C and 60°C; maintaining
the pH of the solution between about 6.5 and 8; adding Protease N to the
solution; allowing the solution to hydrolyze for a period of time so as to
obtain a degree of hydrolysis between about 4% and 10%; subjecting the
solution to enzyme deactivation; and combining the protein partial

hydrolysate with a carbohydrate source and a lipid source to form an infant
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period of tinme so as to obtain a degree of hydrolysis
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to enzyne deactivation. [00013] The present invention
is also directed to a novel nethod for preparing an

| pfiAflia.f ormul a containing a protein parti al

hydrol ysate, the nmethod conprising interm xing a
s[0adpn Amortethepsaiealradvaatarjes fandd teberachideidebyithe
the ratio of, whey protein:casein is about 60:40;
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edffthetinfantiond tnFatd, RN beeppanst th tRes<IoRfed M Melart that
cow.'s mlk, Detailed Description of the Preferred

Eyfiiuisfeadiicptions and rafiatiansceambemade indberprasentrinvention
' 0 ' f [ ntion e.or

SGHES Akl SOOI O sghtor Y BBl 248 ance,

efeatypee illustrpted odddsdripedags pdrt ek ph@edibadimeht Eae be used

i nventﬂjhon, ot .li n“ ation of the inventjon. In fact,

i N @ne es&ﬁh%m&a ¢ Yeldra sl kiher embadimeet.art ¢ hat
[00016] Thus, itis intended that the present invention cover such
modifications and variations as come within the scope of the appended
claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in or are obvious from the following
detailed description. It is to be understood by one of ordinary skill in the
art that the present discussion is a description of exemplary embodiments
only, and is not intended as limiting the broader aspects of the present

invention.
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the ternms "nutritional suppl nent

illustrated or described as part of one enbodi nent can
be used on anot her enbodinent to yield a still further

enbodi nent. [00016] Thus, Défmlhgng nt ended that the

pr esent i nventi on cover fications and
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uppl enen
rRydsplysis as aipsresnt cidiae tatalenurber pfrsp[tamfes%?ptl_r_{]mbmm ng
gght ?]f PBHR%?’%EV@?' car bohydrat e 0001 The terns

gree 0 nmean the extent to which

pEmDrl 0 bOhe seran GrobikieNnmaana ™ Iy Rfanfsnh YITAI XEFsS
reactj ori The nmeasurenent shows the nunber of specific

pehistigial sifrats en thechealih efediopti s as a percent of the

OR2OT At et FERE0. U e RE Pl RE MG R FRER el

nﬁoodomr@dmrtt iihatrzenedically affeetsethediost byfsélﬁdtwelyrstﬁmﬂatlng

£0020] _As h
RiPut ahths 38y At PtathiR T sy sihacaia it ine
tdsibn hfé”t%‘aanh”@er\Ye #Hd B&aith shmettzt. by sel ectively

stinmulating the growh and/ or ac£| vity of one or a
108022l riwbeed berejacthertermi‘imfants masinsra huetandhat is less

'tﬂHhoa\b%u@Eﬁety%Q Bla of the host. [00021] As used

nfant" nmeans a human that is |ess
[00022] As used herem, the term “infant formula” means a composition

that satisfies the nutrient requirements of an infant by being a substitute for
human milk. In the United States, the contents of an infant formula are
dictated by the federal regulations set forth at 21 C.F.R. Sections 100,
106, and 107. These regulations define macronutrient, vitamin, mineral,
and other ingredient levels in an effort to stimulate the nutritional and other
properties of human breast milk.

Invention
[00023] In accordance with the present invention, a novel method for
preparing a protein partial hydrolysate has been discdvered. Briefly, the
method involves intermixing a solution of whey protein, casein and water;
adjusting the temperature and pH of the solution, adding Protease N to the
solution, and allowing the solution to hydrolyze for a period of time so as to
obtain a degree of hydrolysis between about 4% and 10%. The hydrolysis
is ended by subjecting the solution to enzyme deactivation.
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t han about one year old. [00022] As used herein, the
term"infant fornula" nmeans a conposition that

weabiesBi®ms t he nutrient requirenments of an i nf 2aT/USY006/009484

being a substitute for human mlk. In the United
States, the contents of an infant fornula are dictated
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thernmal deactivation. The protein partial hydr sate
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o B i AFAL et PR s 2
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f ﬁﬂ Ldg?nbr st. mlk., In a particul ar

é% rrEeR (U pdheyi: Pipiogkexghangs andéreleatserheresis (ED
é(yé)?ar from whey isolate that has been treated to reduce the lactose

content of the whey. “

[00027] The casein used in the present invention may also be derived
from any source known in the art. For example, the casein can be either
acid casein or non-fat milk solids (NFM).

[00028] Both the whey protein and the casein may be diluted or
reconstituted to solutions containing between about 20% and 25% total
solids, and between about 40% and 50% protein on a dry basis.

[00029] In the method of the present invention, the proteins are
hydrolyzed using a proteolytic enzyme, Protease N. Protease N “Amano”
is commercially available from Amano Enzyme U.S.A. Co., Ltd., Elgin, IL.
Protease N is a proteolytic enzyme preparation that is derived from the
bacterial species Bacillus subtilis. The protease powder is specified as
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about 50:50 and 70:30. In another enbodi nent, the
rati o of casein:whey protein is about 60:40. [00026]

woheooepo protein used in the present inventi oRCIAR2(06/009484

derived fromany source known in the art. In one
enbodi nent, the whey protei n may be sourced froma raw
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ath@r'?V%@'féQrs the trroperpture is maintaitrtliababoutd536e SE

L ey e e TR -
clmammecn abdut 45v antaloie. 1ri amaﬂ?@ﬂ@r @hbbﬂﬁnéhtshfdro@%is
Protease N js.a proteol %/tlc enzy

p?“e%? E?’g% Hef'ﬂ‘gpf firueRg a% Baolpiiedmﬁtd% rer et Byd r@lysaolé@m@@n
| |

S?St?}dottm/% caa?sdbjtjqﬁalrllﬁ an%ﬂ?e(g?ﬁ(??s for OrY%‘?élxéé O%K&EF% for%goerlod

u@fi time fsoRasotoeaiainig deglteleeofdmdmolysnfof@tbmahi 586) This level of

EORAFRE Py T Rrfet AR s heurgo sl W™
A000GATENA dohstne pbY U bEThaRteindd alifAg %y&#d]fmysmjwe

at |evel s of about 0.5%to about 0% b

tpetodyeidheintesrntiavantionothesel. is [admmq ¥or ied macbmfa:ned
at a
Al el SR 87 P S mERL e s

paatntalubdratabbutj?l@ent of the invention, the
t[‘é%%&f“ uIrneorlclgr %ggn%lﬂetﬁe Z%tp’u?hba ptH gfs t(r)m(e:'so-lruhtﬁ)n of whey
protein, casein, water and Protease N, a caustic solution of sodium
hydroxide and/or potassium hydroxide can be used to adjust the pH during
hydrolysis. If sodium hydroxide is used to adjust the pH, the amount of
sodium hydroxide added to the solution should be controlled to the level
that it comprises less than about 0.3% of the total solid in the finished
protein hydrolysate. A 10% potassium hydroxide solution can also be
used to adjust the pH of the solution to the desired value, either before the
enzyme is added or during the hydrolysis process in order to maintain the
optimal pH.
[00033] The amount of caustic solution added to the solution during the
protein hydrolysis can be controlled by a pH-stat or by adding the caustic
solution continuously and proportionally. The hydrolysate can be

manufactured by standard batch processes or by continuous processes.
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weoaondeiisedoar enbodi nent

hydrol ysis occurs for a period of tine so as to obtain
a degree of hydrolysis between about 4% and 10% In a
hydrol ysis occurs for aCpeiSme/009484
of tinme so as to obtain a degree of hydrolysis between
about 6% and 9% | n anot her enbodi nent, hydrolysis
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used to adjust the pH during hydrolysis.
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[00036] In the present invention, the infant formula into which the
protein partial hydrolysate can be supplemented may be nutritionally
complete and typically contains suitable types and amounts of lipid,
carbohydrate, protein, vitamins and minerals. The amount of lipid or fat
typically can vary from about 3 to about 7 g/100 kcal. The amount of
protein typically can vary from about 1 to about 5 g/100 kcal. The amount
of carbohydrate typically can vary from about 8 to about 12 g/100 kcal.
Lipid sources can be any known in the art, including vegetable oils such as
palm oil, soybean oil, palmolein, coconut oil, medium chain triglyceride oil,
high oleic sunflower oil, high oleic safflower oil, and the like. Carbohydrate
sources can be any known in the art, including lactose, glucose, corn

syrup solids, maltodextrins, sucrose, starch, rice syrup solids, and the like.
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wabkaost13&08econds.

Al ternatively, the enzyme can be deactivated by
heating the solution to a tenperature of about 92C for
After enzynme deactivation i SPCT/US2006/009484
conpl ete, the hydrol ysate can be stored in a liquid
state at a tenperature | ower than 100C. [00035] In an

oLORATT ™ in s RAFGBIEE R MLt & inbaffigy ¢ Eaponvarate

nmmpdsemeafdhe mfdnhf@mnuta isasonysTigetiest H00% Sactbse bireatisder
P?cher ngredients in a nethod to make an infant .
Sﬁnerm Q%r{opméqi@ate £ARPONGLH ¢PrpAKssPelvaaneaabput 0%

ﬁﬁdi BbYS BER BN ottt &RbEGincht DRI pRsEnP fhveh 8n t
PRdrs R s

spray-drie ol'ysate can en be 1 ncorporate
acarbohyaratd oomnpbaeni comphsmbdaﬂmaeneaﬂmdﬂ@ﬂbndtﬁﬁ% lactose.

e(?gﬁ%d B aI droltég epr?ﬁ%gg |%v%§ %%%@?&h@drate
swrauoﬁém&,@nwwéel BestenEHduP 20001554 BOBAIR éentlﬂ tABse

infant forrmul'a. An infant fornula having t descri bed

p@ﬂbpdmwﬁ,ytbedemmngrs@ummef Qaihob&edrﬁtﬁsnmiaattmjamw ng

epRhvdife RRGUBIZ S suicRiRol dhEicafborbRE "

i astfrnpbnérﬂromhmusestabowz@% ldttodd Sh®bbBolET3%3orn syrup
%ﬁ rolysate can be supplenented may be nutritionally

Bet e and typically contains suitable types and

035 bRitEin S2HEONHERS e A PHE Bl Wi YaRBEs

ner a s
vether mgwdlamsdb d%eake a:bmﬁant'/foghmao Ik ccmle eriﬁbedlmmwmnabr
from,about ‘1 to ab

nStEoRRoRRtents S Feluteld BERRNE: Aty pRdars fnounin
vaearf wmrb@a&sép@blen qﬁ.@lémaé’duﬂ{eh@olrké %Iartlédlé%* &bodiment,

sour ces, can be any known i n the art, i ncl ud I Ng
Vibgarrabiptc & erosarciiomdhgaravp epnsisiiym ebhaefobacillus and

o oconut oil, nediumchain triglyceride oil,
g}ﬂﬁ%fe@gu@unfl ower 0| I, high oleic safflower oil

6{00089]9 Ilnmotl@fmbydmrﬂ of the teentiem, diee aﬂmdﬁép)ﬁbld)ﬁbs
| act ose, glucose, corn syrup

g%% @étcomft%ﬁ 'st'tq?. %Qfotgw%g@' hydralyeate and:éa@quaj@ther
Sﬁ%ﬁé@ﬁent@@ cidifle 'a'nkiﬁfén@@&ﬁ?dlat ﬁg?@? E@F{E gﬁB{Nﬂrm the art will

odi ment of the invention
be acceptable in this embodiment. Prebiotics of the present invention may
include lactulose, galacto-oligosaccharide, fructo-oligosaccharide,
isomalto-oligosaccharide, soybean oligosaccharides, lactosucrose, xylo-
oligosacchairde, and gentio-oligosaccharides.
[00040] In other embodiments of the present invention, the partial
hydrolysate infant formula of the preseht invention may contain other
components such as long chain polyunsaturated fatty acids (LCPUFA).
Suitable LCPUFAs include, but are not limited to, a-linoleic acid, y-linoleic
acid, linoleic acid, linolenic acid, eicosapentaenoic acid (EPA), arachidonic
(ARA) and docosahexaenoic acid (DHA). In an embodiment, the infant
formula contains the partial hydrolysate of the present invention and DHA.

In another embodiment, the infant formula contains the partial hydrolysate
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conponent of the infant fornula is conprised of 100%
| act ose. I n another enbodi nent, the carbohydrate

woanpaaend conpri ses between about 0% and 60% PaTHUSS®6/009484

I n anot her enbodi nent of the present invention, the
car bohydrat e conponent conpri ses between about 15% and

5 . I i .

S eseaR, o] afaph . ETEAIRSY o gl 5l
bﬁtmﬂgm carhtahtst?@%arﬁd[ [B@frolysateastahe | ééiﬂb&irﬁhi/eéltiotn and both
e | e remai ni ng source of carbohydrates ma
b%?%%hydrate knovvngi n the art. In any. ’

e 17eNfn ofd) @n%d?rﬂ@%&%ﬁ? DFHATBRGABA ?alp 4 _cbf@cé‘s%iﬂ{o a

25% | act ose and about corn syrup so
Thartiaf bydriotyspte infait foprdulal gfthe @resent ievertiohi nedhigi t h

VB Rtatito e ARt G b ARRVSHERS fricalgramiabars 11aip
i BBbWR 12 AMCRRtREENS thidPati® CaR bR frem kbR 1 iﬂo;%?cglﬁut:? n

it
will be acceptable in this enbodinment. In a Icul-ar
eY®lanaiken alterpativs, dive satia can be itse abbub3tthabgpud @pt. In

(OB 3o SRR B8 2Bt pe rvent  on, one or
nf0084@] ebTie¢ effecthanal@uaosPDRRCINM Brmibdginémidtithe present
parti al dr ol sz?t e and various other ingredients to

chngﬁ?féorhgytvwa 'PB} AP 3 M9, Pekbpideady Waighh peRdayto
agbouti 150 ljﬁg é%?‘kﬁ%f%d’?/ Wé‘ilgrhpbér Gapog @%mh@?@-ﬁé&téf%ﬁe

of the pre 'nvention fay I ncl'ude
glavertian, dhe gozaunt bl DHfe js fromcabmub 6 rpg 9@ khasfibdely weight per

fdasitinls °r§‘9‘f’p‘§.e€?%c?@ge@ﬁé$8@€pé’r! PSianother o
gembbdintdrit 46s armiat isieem AIRNA4Q mp {baeﬁkﬁyérb‘ga‘ggg%igﬁmér

of the present invention, the par

i atoraliQt B Mg drer keeofrasiyemeightinemdaonimyst anotheti n
FAEE RN BRI D0 SRR BRR e o
aday tocabduit B0trad e kgaoflbouylvesighbséddayy - 1 i nol ei ¢
[00043] The amount of DHA in infant formulas for use with the present
invention typically varies from about 5 mg/100 kcal to about 80 mg/100
kcal. In one embodiment of the present invention the amount of DHA
varies from about 10 mg/100 kcal to about 50 mg/100 kcal; and in another
embodiment it varies from about 15 mg/100 kcal to about 20 mg/100 kcal.
In a particular embodiment of the present invention, the amount of DHA is
about 17 mg/100 kcal.
[00044] The effective amount of ARA in an embodiment of the present
invention is typically from about 5 mg per kg of body weight per day to
about 150 mg per kg of body weight per day. In one embodiment of this
invention, the amount of ARA varies from about 10 mg per kg of body
weight per day to about 120 mg per kg of body weight per day. In another
embodiment, the amount of ARA varies from about 15 mg per kg of body

weight per day to about 90 mg per kg of body weight per day. In yet
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acid, linoleic acid, linolenic acid, eicosapentaenoic
acid (EPA), arachidonic (ARA) and docosahexaenoi c acid

wODRbig)13020m an enbodi nent, the infant fornula cearaiSa®e/009484

the partial hydrolysate of the present invention and
DHA. I n anot her enbodi nent, the infant fornula

BRSSPI g of oy

i weagitt p‘eoﬂaylta about &0 nsg peekgaf bbdy weyght@eysiaye of the

e t d ARA. 000411 In one
p i g?%ll@q?ﬂ %ﬁ@'mma@rfgpw@érfgw%ﬁ w&h?th@@rgsent
f
Pﬁ%hf}!ﬁg n@fﬁééﬂy%%ﬁ‘fe% ft]qgﬁ W mggt%'m 08 kcémi) o@gfmgmoo

ARzal D one etmlpmdjmelny of thenpraisent mizeﬁmbrq ta@ @u’couﬁit bf ARA

DT B Sbqus mndufodt i S8 Poaitied MO kealr 48 mpothes
bermiboaimaemant a?n&ﬁt%fmﬂlaﬁeé froM Qb?uﬂezod)gﬁgﬂlgﬁd‘k@él to

enmbodi nent the ratio i s about
eflbE40 mgAtRflkealofin Bl-lvartlwlahe&ﬂmddnaMf thé présent

PPERAon JB¥ EORE of AA B A8 HRRA ARG ° 0% “hocy
V\EIOJMB] peDFﬂ!aand R BEN @@t&qu@ﬁént@ﬂ ihfdethepeptiliyon,

the a is from about 6 per kg of body

V\BYCHHE'%B&'“@H& FEmubeliheresapt lﬁﬁenw wng@wdﬁédgm
Cponiiss oRRAIAE oRTIRS Seholky BB ARAS o2l BRladgsd t
niiefermulg hyf repdatingvain givuivadentcamountnofyeet oifsothers high oleic
ol htraigReehtindhe Tafnilg. fis aRgnBr cxatp, the

veilsotintaRingIBHA ARPAFRA cah BeBig toGhe %ula

rffe?l%’clmf an
formulas for use with the present iInvention
vedyigalent amoypbot th§ rﬁgv afbelqveralt fat bienet n@’maﬂy/pre@ent in

I et the present invention the
e foﬁﬂl}gﬂ%m vari es I%B‘

anoun rom about 10 ng/ 100 kcal to
l0O047H0 Tige $60rdeoafIDHAralhd ARAN&iMee aayiBedidaEiiown in the

f t 1 100 kcal to about 20 /100
v T o SR SRE Lt PErSdhrBsanBdentsm, SRGN s S SIA and ARA

| Areadihlercellldig AMBUgit iRfU 8P4t SNos. 5,374,567; 5,550,156; and
9,397,591, the disclosures of which are incorporated herein in their entirety
by reference. However, the present invention is not limited to only such
oils. DHA and ARA can be in natural or refined form.
[00048] In one embodiment, the source of DHA and ARA is
substantially free of eicosapentaenoic acid (EPA). For example, in one
embodiment of the present invention the infant formula contains less than
about 16 mg EPA/100 kcal; in another embodiment less than about 10 mg
EPA/100 kcal; and in yet another embodiment less than about 5 mg
EPA/100 kcal. One particular embodiment contains substantially no EPA.
Another embodiment is free of EPA in that even trace amounts of EPA are
absent from the formula.

[00049] In an embodiment of the present invention, the partial protein
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about 17 ng/ 100 kcal . [00044] The effective anount of
ARA in an enbodi nent of the present invention is

woypmictiaddoy from about 5 ng per kg of body wei gRCTS2006/009484

day to about 150 ng per kg of body wei ght per day. In
one enbodi nent of this invention, the anpbunt of ARA

¢ BBl e R oo ipfio e niindds SRR i fin 687
a'gmblm:lrgtedainnb amnltr,itidfﬁatgsapmiem_eth{ Th%ag@éligfétéﬁl’gﬁyﬁtiroéyosate
abou er. kg of bo i ght per day to abou

55 b g i e g Dipered Xth they Btedienrto make a
ofRfd iRiMonzh SEp@ERidR. MAEHRRVEIR fiebalthl AR Al date
weaiyhe speay-dagd gnolinadpotited amtonpowtierd@mutritiomdlant
e o A i ShpP ot e nd e Re R
Kiepdrolylzedqsreteaied gt %ﬂbrn%lafé@uﬁqg%ﬁ‘gtof itﬁé’ﬁ{étlli\é’cﬁh of he

amount of 'ARA varies from about /100 to
abititional sipriernertciarmulationrdaomay inghe@di. nent t he anount

olooDg 2 ThE mohBa o B iR Ryl ettt aitatéin Bduia
i mycirolyisatte thait éag ropeanticoir Affedlacheight ddtiRLHA0 Kagl -

00046] DHA . ARA can be suppl emented into the
RISt ar meighl sy Ao s o RSICATRd epcepiabis emeifiation
i : | rt.
SSRGS LIRS PO PR KTAcaed DB e
byriaret.ati addition dheipaaliciiar motacularafeight distribution hageen

P B AT selinpiol ooy P B nkact
anateiRA can be added to the formula by replacing an

equi val ent anmount of the rest of the overall fat blend
1]y Pizesekiusion eemalpaiarhy(SEG waDuped taide@mmine

P
[ I b ny..sourc
e hdloclleh vttt ipbubioPliy (iERohBRe et s 3EHEEA by
i thequresemtly-desoribes! hyfdrolyéisgrdcés3A aran smbatiened! thedpasial
33 J alugh% iﬂ U.S. Pat. No%. 5,374,567; 5,550,156; and
ydrolySate of the invention has the rahge of molecular weight distribution
shown in Table 1.

Table 1
Molar Mass % Molecular Weight Distribution
(in Daltons)
<500 11-20
500-1000 25-38
1000-2000 27-30
2000-3000 8-16
3000-5000 3-10
> 5000 2-11

[00052] In another embodiment, the partial hydrolysate of the invention
has the molecular weight distribution as shown in Table 2.
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5,397,591 , the disclosures of which are incorporated
herein in their entirety by reference. However, the

weonresane200 nvention is not limted to only suchrPorius2006/009484

DHA and ARA can be in natural or refined form [00048]
In one enbodi nent, the source of DHA and ARA is
substantially free of eicosapentaenoic acid (EPA). For
exanpl e, in one enbodi nent of the present invention

the infant fornula contai n'sa!blgsz; t han about 16 ngy
Lhent less than abaout 10

EPAL10Q kcal—i-n—another

gy EPA/ 100MedaN Ma&ﬁd in yet an& Maleeulos Weight Distribution
t han about( 100 kcal .| One particul ar

enbodi nent” con a| ns substantijally no EPA. Anot her

enbodi nent i &« 50@&e of EPA in|that even trag¢g anounts
f—EPAare absent fromthe formila [00049] In an

enbodi ment %Qo'tmgopresent i nvention, the patial

protei nhydny made accondinyg to the ugtdods

descri bed hgpgfiﬁéq:ban be i ncolporated intolib’g‘Cj

nut riti onal2090e300ent . The partial proteigg

'm'dro' vsate can bhe used in | |m|| d form and bl ended

Wi th ot her 3098r@;90ents to make a Ilqwd nut-2i ti onal

SuUppl ement . anat rvety, tie partial &?‘gl n
hydr ol ysate can be spray-dri ed and |ncorpo ted into a

powdered nutritional supplenent. A nutritional

havj the d bed tially hydrol d
HHBERS " b Relowles Rippies SasiBSaRyIos SrmRSdEERRIST e
%ééhi iPOShtiGH p@t@&i?élhb{)]&HBHté"Wltﬂﬁl HRUWBLEILARE fliths

050] The net hod resent 1| nventi on crea
HR%’E@H willdeg appareny t ohq§hllled imtite &hfroan pansiderdtian of the

AR 1 B A B FASH, Y65 e

ethat mdspmﬁﬂdmloﬁnfbgeﬂfﬁérﬁmwmd éxX=@Bplas, 66 eBAsiaLrdPto be
ot her parti al drol ysates found in the {JI‘IOI‘ art. In

RAERIBH, °'?|Mewﬂérﬂﬂ$ §6PRe andisekii o4 thensivgAtion bsing ibdicatad
L@f%h%fﬁtgl n\ﬂ/m]bth;@ Ib\mﬁé Txd g‘{pZer'sf.] ﬁh[tﬁg %H@%Zﬂt MJrggP{tages
earel gigtronn ahweigit ng|apJWes(s‘:‘<Etﬁ¢r\Niae intieatetlo det er m ne
Example 1

[00054] This example illustrates a method for producing a protein partial
hydrolysate. Initially, 60.3 kg non-milk solids (milk powder) and 37.4 kg
whey protein concentrate (60%) were intermixed in a tank containing water
at 54°C. The slurry had a total solids content of between 20% and 23%.
The pH of the slurry was then measured. Sodium and potassium
hydroxide were added to the slurry to adjust the pH of the slurry to 7.0.
After adjusting the pH, 0.5 kg of Amano N enzyme was added to the slurry.
Following the addition of Amano N to the slurry, the pH was continuously
adjusted to a pH of 7.0 using sodium hydroxide and potassium hydroxide.
The total amount of sodium hydroxide added to the slurry was 0.3 kg. The
total amount of potassium hydroxide added to the slurry was 1.5 kg.

[00055] The hydrolysis was permitted to occur for 90 minutes, the time
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the nol ecul ar weight distribution of the hydrolysate
peptides created by the presently-described hydrol ysis

worease00l n an enbodi ment, the partial hydrol peats2mb/009484

the invention has the range of nol ecul ar wei ght
di stribution shown in Table 1. Table 1 [00052] In

6 [ I\ of ,.t.he
" SEiH WARAG oilon ofmAR0 N BhaytHE ot S B8 end of
s BOwninutesT 4fe sluPryTaks beat {r@ilgagb iﬁ'dttﬁivfatd} ’dht@\llq\éri@me. TPe heat
[ ' nts o e presen
HAR 3 e e eB B aPepii arBoshana s i 1

CINTBS1 1) bl 538 BEAAS) LS B e b

pP¥cand 8%f Thaslurnyeasitben asolédsridospedy deedito .r?blta?]inias

i hat  the specification, together with the
eéé%gge? ﬁ%ﬁoygﬁ%'dered to be exenplary _onljy, Wi ghbt he
scope and spirit of the iE)@Jﬂbbozl bei ng i ndicate y

the clains which follow the exanples. In the exanples,
al90058] c e hhiggraraple ilsietes theaprimingreffact forslg@haetizody

' Mylef : - 00054] This exanpl
IR olies PO R R e Bl Gyt P e I S5 RREE T hree
hiydndregseeaty-thmeé ii(ra‘lac\}qs wéfe ét?aj@dnn Beleh Lpe&{%{tti?gaé%fkbg
7.4 otein concentrate 9
VBreBat Erancls the Baed Sblesn ublents wate dealiny samn inaes
sbivoll¥d BRerify amdradirtgol 1 ds content of between 20% and
23% The &H f the slurry was then neasured. Sodi um

al90pd] as fan?fs Wma@(moﬂwamwcateddmrﬁmfehﬁen s% bregstfeed were
' . to 7.0. After usting

itied Bramlln A TRRSS MRMS s Tlotherh Sledtel nohis

shreastfeedroldre vamdorhieastisiidd iR RUbIABRP fAHidh f&‘ﬁitrg?r group

slurry, the pH was continuously adjusted to a p

30" Gsi ais dn GrRU) Brisgeived andnfset darmiulachprisingitie
ek PR SR M 5 B B, G
hedeiyeildeceidercialy thailabier wiewpeotéintddiginant milk-based

formula (Enfamil, available from Mead Johnson Co., Evansville, IN). Both
formulas contained the same amounts of protein, carbohydrate and fat.
[00058] Infants were evaluatedAat monthly intervals up to 4 months of
age at all sites, and at 6 and 8 months of age at three of the seven sites.
Blood was drawn on admission and at 3, 6 and 8 months of age for
detection of serum antibodies to milk. IgE anti-milk protein antibodies
were quantified by a biotin-avidin enzyme-linked immunosorbent assay;
lgG anti-milk protein antibodies were determined by use of enzyme-linked
immunosorbent assay described in Burks, et al. Burks, AW, etal.,
Antibody Response to Milk Protein in Pateints with Milk Protein Intolerance
Documented by Challenge, J. Allergy Clin. Immunol. 85:921-927 (1990).
Additional blood was drawn to measure serum levels of ferritin and

hemoglobin and determine hematocrit in the infants who were examined at
8 months of age.
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[ 00055] The hydrolysis was permtted to occur for 90
m nutes, the tinmestarting with the addition of Amano N

wenaosnsoo the slurry. At the end of 90 m nut eBCTHISE006/009484

slurry was heat treated to inactivate the enzyne. The
heat treatnment consisted of raising the tenperature of

t rr ] 1" 0 .
[P | TnbiineitscRim EBnBbRdiicn orl0G SRRt ik s
9eompaealdé in aif graups dicthedinad efladmibsinT fytherdtedy.t Plowever,
obtai n a .powder ed h c{r ol ysate. Exanple 2 [00056] This
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P TR RAr R i LB I e mik R &
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t mong\tes tirekbefoud.ood was drawn on adnmi ssion and at
3, 6 and 8 nonths of age for detection of serum
antibodies to nilk. |gE deXampieldk protein antibodies
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vierrautzesuppiemedtduywitis ¢he preteinypartisli iydeclys am@grepardient
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bl ood was drawn to measure serum |l evels of ferritin
in the inf

and henogl obi n and determ ne hematocrit

who were e

Serum concef
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t he st jgy Hovvever |ncreases |n
to m | K o= =S

ants

i nfant s¢ - '
(group r conggrgggekbl on o1
| gG ant; S mII( LO..gLoup B.indicates.a greafler
primi ncFQ‘fWéﬁfﬂ of intact cow mlK prot8f§28ég | G
ant i bod@ingeEes@elhARA ahd DHAOLCBlentihys, t hed. 209y be a
r educedCaiuain Cayanatepot ent 1 al of [t he pajiockd v
e ot e T ST.. ?T R i TR
the ¢ hriGiolE g Eﬁde ISR AR A R E 7 7
concentMagNesiun 5 t o mi l%T100g 1 her
t here W bPBespniats geasicdi ff er dnces ih18hka | gE
| evel s hmamgtlmme feedl ng regl men< t hr oumbrmukg t he
st udy. mrﬁemlc\ser umfterritin, Heatochrgd oehd :
henogl cmog,taal ues VET & WA T T g TToT magg gseyrk,:e ar=3
found GRSt Qudiad dS
exanpl € wdll.
i nf ant T@ﬁ?%hlewlé@ﬁiﬁleenent ed withlthe or2(5t2379rg Qartl hl
hydr ol epared according tq the prazegs of the
present Nla@mejm.u@n Table 3: Nutriént 1 nf@w@ Ion to
I nf ant gm@, [ O0UGZ]~ArTTef e‘rﬁnces nglgggl mti-s
specifi Paﬁtbfh' égtl rrogmt-throut v : :
apers, CAHHORSpat-e -
Br gsentm&m'ﬂﬁm t nyf Sy rl Ijes,
books, [BieflBlfkratiedstings, jourpall arti c‘i §§89
peri odi \z’dﬁmm Ib?nd t he I [ ke @r eby i @69 por at ed
Riboflavin | 0.755 g
Thiamin HCI 0.601 g
Pyridoxine HCI 0.518 g
Folic Acid , 0122g
Ferrous Sulfate, Heptahydrate 49.600 g
Zinc Sulfate 16.422 g
Sodium Selenite 0.018 g
{Cupric Sulfate 1.688 g
[Manganese Sulfate 0.239 g

[00062]

All references cited in this specification, including without

limitation, all papers, publications, patents, patent applications,

presentations, texts, reports, manuscripts, brochures, books, internet

postings, journal articles, periodicals, and the like, are hereby incorporated

by reference into this specification in their entireties. The discussion of the
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by reference into this specification in their
entireties. The di scussion of thereferences herein is

wonmndedonerely to summari ze the asserti ons mRAE/USY06/009484

their authors and no admi ssion is nmade that any
reference constitutes prior art. Applicants reserve

o2 80950 A B b RS oy

etfiendauBbisand nbhRInigyients Aiadecthat BAg fefeesidd S&btiURES Brior
specific terms, devices, and nethods such description

' grtf dnlicants ieservpathpuidhé deshallange threacgyrary andbperinence
afe gdr%qi%gehgé%on rather than of limtation. It is
erst 0o

€ un hat changes and vari ati ons may be

nﬁmﬂﬂm t Adthough pmférredrejnlsé'dlﬁﬂentmotﬂhe iavéntigrt aws been
e of the present

d artin fromth irit, or the
ﬁg 9%9&”3'%|39ﬁ°i '§§§ré‘i‘3 sviges; an tf‘@ﬂﬁ MGhescapfen is

I
tf"eﬁ"ﬂ?}'fdé'ﬁ’é P e 18 e or g B ricon
wrather thani of lipzitationFdt |sdﬂduqﬂlmjers\ﬂopdethaeuhmugesfand vdreations

SR ey ol Sl ony Shilie Bt wiBhl 96pBnG from the

oglbuﬁt obfiRSsEUpR STREYIRsaHtasventidn! fhiieis b €ordiPin the and
scope_ of the appended cl ai ns shoul d not be limted to

f?élow&gseliaﬁns ohn aflditine, ibpReWdhedundarsiandkthabaseedieof the
t U§rr c%ié“e%%m‘ménﬁ% rﬁé "?gllﬁtéreh]angeﬂ 'B%ttlt??ﬂwbg eocﬁ[glﬁ&)aar nlgor

eln partra
i eXm'nmex N\r‘rgleamethadSl fonthefpmﬁagtlcm oft @ sterile Hgaid nnf@ndformula

e I A 0 o v
t gomBhMSRd2bHEre R Ghapif @hE: sd@b%f%@ g’ib%eh &d RiAirAG

t he sol'ution between about 6.5 an g Protease
r\shQuld et el limiteshto talelctmpﬁ.thmef thel preferred verlsiahsatoytained
% period of tinme so as to obtain a degree of
Pysis bet ween about 4% and 10% and
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subj ecting the solution to enzyne deactivation. 2 .
The met hod according to claim1, wherein the

woenpaseXur e of the solution is nmaintai ned at RODWIS2006/009484

55C. 3. The nethod according to claim1, wherein the
pH is mai ntained at about 7.0. 4 . The nethod

a ' Laim1, wherein the |evel of Protease N

i ﬁgqg itn?e&lé. s between about 0.5% and 1% based on

the weilght @fmetiod for pregarriviged prdtéintyj)aﬂiéb/h)ﬁirg%aie, the
e

The rreé)hod according to claim1, wherein t sol ution
i et} RRAPIISINGy dr ol yze for a period of time so as to

bt ai n; ' - 0 %
6. The efRAEECs SolLTuA PRl brOfin EeelPals Wi Wherdh
sthieutatiorofivehey protvein: caseimyid raboyt 80#40r a period of tine

so as to .obtain a degree of hydrolysis of about 7.5%
7. Ther%f‘%@e Q%EB?EﬂqW& ?fcitlasaf%of,to\b@é\wgﬁﬂ abgyt 50°C and
hgdr®! ysi s occurs for about one half hour to about

three hours. 8. The nmet hod according to claiml1,
wher ei maiMaingty theeplded¢he salution bstweer abpui 8 Ssanda8;si ng

the te t f the.mxture to between about 8C00C

and 84?&@@ %E‘E\lﬂ%ellg t?ﬁ%%?%@flo'@). The met hod accordi ng

t o cl aaliovlingthe seiutiohlte hgarlyE: e apénic bPfimetsdias to obtain
conprises_raising the tenperature of the m xture

t diegirRaf Rysalysdertwess ahaut #és and J0Pb;zantkbconds.  10.
Th i : j in th tial
e ”Eél,ilgtg%ﬂﬁmedécﬂgtl Prdd %%Pg&%ﬂoﬂ. € partia

hydrol y stored in a e at a
t enper 2t ur eThe ssethbd mcabmlig t0EIGIM 11 whEheinithé h@dperature of

R e ERE At PSR Tt o o ke an’ infant
fornul 3. 12Thd heetiBl RREcRHSPIFEIAM HOWRLAsIMthd pHARET ei N
the_infant formula

maintained at about 7.0.

4, The method according to claim 1, wherein the level of
Protease N in the solution is between about 0.5% and 1%, based on the
weight of the total protein initially present.

5. The method according to claim 1, wherein the solution is
allowed to hydrolyze for a period of time so as to obtain a degree of
hydrolysis between about 6% and 9%.

6. The method according to claim 1, wherein the solution is
allowed to hydrolyze for a period of time so as to obtain a degree of
hydrolysis of about 7.5%.

7. The method according to claim 1, wherein the hydrolysis
occurs for about one half hour to about three hours.

8. The method according to claim 1, wherein the enzyme
deactivation step comprises raising the temperature of the mixture to
between about 80°C and 84°C for about 10 minutes.

9. The method according to claim 1, wherein the enzyme
deactivation step comprises raising the temperature of the mixture to
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has a source of carbohydrate and a source of Iipid,
and wherein the source of carbohydrate conprises about

waQok1Bewb ose. 13. The net hod accordi ng to cl aParT/a$2006/009484

wherein the infant fornmula has a source of _
car bohydrate and a source of lipid, and wherein the

> %ﬁfé%noéb&ﬁr @@y#{] o%?% s%l%héﬁgn about 0% and

tose accor o claim11,
wher ei 10t heThahsathod mmfcbn?&fclalrgdum}?r%h the parttlahl
ate.,and .a sour.ce Q I pi an erein e
BUAON4EI e S5 B alid stale s deminermers s ihan sboHhd
5p§ed act ose. 15. The nethod according to claim 11,
wherein the infant fornmula has a source of
car boh{tr at Ehamethod @@co&iimg td d:laiml J10antievdin tiod partizt

L bo e co I ses n abo t 20% and
BB sRle SRS EN R SR AG o Mientermaa.
wher ei 2.t heTh@ fsthod @bﬁyﬂcﬁh ﬂﬁc@m&qqr %eﬁm the infant formula
car bohydrate and a source of |ipid, erein the

shrg 8 sodfcecefrashglydiate andpraotisee ablinid, alzd/?l\dhacelnihe and
atbe £ SR DIRAE U8 alct ookl 1 af TR RE 1 ot ei n

parti al3. hydTImé presthed abb@rdlfﬁﬁ fooclaip®@ ! Whkrdha the lnfant formula
intermxing a sol utC{ron of whey protein, casein and

AR SoUkre: i Garbalaydrais ang e %@e ot iidi and whereinitee
MHEe 8Pc4Bonydiate %Bnﬁd?%grs Zﬁéﬁéé‘ﬁ UbBuPh% né}‘?q ﬁ@%ulhbﬁge

to between about 500C mal nt ai ni
the soldti oThQ)mGI&Maawldmgsto&lamm& whdrhumdmermafSﬁnula

s SRR Byt AhE S et & it gt e =
hatired ve CQrbth\@ﬁ@ c@hfpﬂseé%eﬁné’e# ngﬁﬂﬁ%cédd‘%%hﬁctose

sol ution to_enzyme deactivation; mbi ni ng t
pr ot ei 1P-par theamenyer argaraing i Q'ﬁlma'l &awb@twrm the mfaﬂdomula

S & sblRebrRAM &5y dratd 2dh3ButdY & plé,oér{Tc}J wherein the
source of carbohydrate comprises between about 20% and 30% lactose.

16.  The method according to claim 11, wherein the infant formula
has a source of carbohydrate and a source of lipid, and wherein the
source of carbohydrate comprises about 25% lactose and about 75% corn
syrup solids.

17. A method for preparing an infant formula containing a protein
partial hydrolysate, the method comprising:

intermixing a solution of whey protein, casein and water, wherein
the ratio of whey protein:casein is about 60:40;

raising the temperature of the solution to between about 50°C and
60°C;

maintaining the pH of the solution between about 6.5 and 8;

adding Protease N to the solution;

allowing the solution to hydrolyze for a period of time so as to obtain
a degree of hydrolysis between about 4% and 10%:
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18. The method according to claim 14, wherein the
infant fornula additionally conprises vitam ns and

wonomriad®o 19. The met hod according to clai m 12CT/US2006/009484

wherein the infant fornula additionally conprises a
probiotic. 20. The nethod accordi ng to claim 14,

or ab ot 2o ROIUASTIY En A HeRRRAdn RET, 15 °

wher ei combiningfrenprotein pairidal dgdidlysatalvith & earsdtyesatat
| east one LFPHFA 22, The net hod accordl ng to claim
180UIGR aNg; 3, lpid soupgs foforralt infant formuland/ or ARA. 23,

ﬁ\gr Lg;@gﬁ aI ‘Zﬁ%&?ﬂgg@ %Ebﬂlﬁ?t@clgr@gﬂ; @hﬁ?% e lrﬁ‘ar%fgrmula
padfﬂlﬂol%l/allydmmlerlse.s yiteepias @ahdamrmrdlsng to the process of
claim ’}9 The method according to claim 14, wherein the infant formula
additionally comprises a probiotic.
20.  The method according to claim 14, wherein the infant formula
additionally comprises a prebiotic.
21.  The method according to claim 14, wherein the infant formula
additionally comprises at least one LCPUFA.
22.  The method according to claim 18, wherein the LCPUFA
comprises DHA and/or ARA.
23. Aninfant formula comprising a protein source, a
carbohydrate source, and a lipid source, wherein the protein source is

prepared according to the process of claim 1.

20



