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Nutritional powders, including infant formulas, often contain a variety of ingredients
that tend to be more oxidatively sensitive than other ingredients, such as
polyunsaturated fatty acids. These fatty acids require additional care during
processing to ensure that the polyunsaturated fatty acids, such as docosahexaenoic
acid and arachidonic acid, in the finished powder do not excessively degrade by way

of oxidation during prolonged storage periods of up to about 36 months.

A novel nutritional powder having improved oxidative stability and sensory

performance would be useful.
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The term “total lipid” as used herein, unless otherwise specified, refers to the lipid

component of the nutritional powder embodiments herein.

The term “total protein” as used herein, unless otherwise specified, refers to the

protein component of the nutritional powder embodiments herein.

The term “infant” as used herein, unless otherwise specified, refers to children not
more than about one year of age, and includes infants from 0 to about 4 months of
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ThBBERH Pinfdt SoriidedO e Lheete UhRs&lotherwise specified, refers to a
nutritional formula designed for infants, which may contain sufficient protein,
carbohydrate, lipid, vitamins, minerals, and electrolytes to potentially serve as the

sole source of nutrition when provided in sufficient quantity.

The terms “polyunsaturated fatty acid” or “PUFA” as used herein, unless otherwise
specified, refer to any polyunsaturated fatty acid or source thereof, including short
chain (less than about 6 carbon atoms per chain);, medium chain (from about 6 to
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All combinations of method or process steps as used herein may be performed in
any order, unless otherwise specified or clearly implied to the contrary by the context

in which the referenced combination is made.

The embodiments herein may also be substantially free of any optional or selected
essential ingredient or feature described herein, provided that the remaining formula
stilt contains all of the required ingredients or features as described herein. In this
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The hydrolyzed proteins for use herein are substantially free of intact protein. In this
context, the hydrolyzed casein proteins herein contain less than 1.0% by weight of
intact protein, including less than 0.5%, and also including zero percent by weight of

intact protein.  As such, a single protein ingredient/commodity is not a source of
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amino nitrogen content, while the total nitrogen (TN) component is determined by the
Tecator Kjeldahl method. When a peptide bond in a protein is broken by enzymatic
hydrolysis, one amine group is released for each peptide bond broken, causing an
increase in the amino nitrogen. Using the AN/TN method, even non-hydrolyzed
protein would contain some exposed amino groups, and thus have an AN/TN ratio of

greater than zero.
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protein. In this context, the intact proteins for use herein contain less than 1.0% by
weight of hydrolyzed protein, including less than 0.5%, and also including zero
percent by weight of hydrolyzed protein.

Intact proteins suitable for use herein may be obtained from any known or otherwise

suitable nutrition source. Non-limiting examples of suitable intact proteins include



about 2.5 % lecithin by weight of total |ipid,
i ncludi ng fromabout 0.25%to about 1.5% and al so
WO pabsE3sg from about 0.3%to about 0.8% by weP@hUSD8/081534
total lipid. Lecithins are predom nantly a m xture of
gl ycerol phospholipids (e.g., phosphatidylcholine,
phosphati dyl et hanol am ne and phosphatidylinositol).
Phosphoti dlyl choline is typically the major gyl cerol
sopfmaS@htmhiikp:iaée@O:Fﬂéélﬂﬁjﬂditemf waey brh:iteﬂzs rtﬁ)pgﬁb&pb@éf%ﬁég’én, pea
er .c ounds such as.fr tty aci ds
pr%ﬁo@?tﬁg’g}i’t&@san@?@fﬁ?‘@@ﬂ”&i’%ﬁe ri glycerides,
gI ycolipids, and other lipid/fatty acid containing
ecithins _are sonetines classi
T DRI e R dSRbI T d8tes CORRYSp e HEL0 A EloueLerofhe
nu@@aﬂp@Lﬁ@d&eha&baﬂTﬁiethrelﬁ e cbin@lsairds tHams10% free amino

oo T B, it o el et e o <o

indlicing ks abast 0 E‘Vﬂlb&bbmteﬁ%‘ arﬁfcal:tdﬁlatiutilhg flohrgebadit Pr2o@iecitRut

. h | |
2% B R et SE R AR5 88y H8a 8%0rS FOR Fhi e el innsrsuida the
hybz;olylzlae ctdlsehedrcﬂéfa,t es cbobthationts DregofAd iFioni teé r@atrpasasf of this

lnvisgga rb rﬁd?g@ %'rgg agléqo acmct] P ?rerﬁo? ! Srenfe){h%y%rgwa?d protein have

a die&!;x[:eet bfi rysirasysiit @t 00 %4 diforulmtaﬂlgeemmfplemcﬂ sudeblegtein free amino

h|n, ithin, corn -
aclS ot RS bl RORE BT e B erapngy one
cofrivenagorpotthierssit fon-ilei§oy ekardplbe pEnon-prodic atnine addpsuitssle for
tablefor use rein he
oo§ b e afP B o =58, oY
acnigtare comsidesed aselutrmomflwamlutvamgt exthapl-esms, revkdustemsrayixtures

I thi AQQ/I Speci alty Food | ngredients,
m céa*%rd,qohr\“% e I'S, USA; soy lecithin from Sol ae, LLC,

St. Louis, Mssouri, USA; and soy lecithin from
American Lecithin Conpan ord, Connecticut, USA
Nutrients The nutriti onéﬁg‘@r@\der enbodi nent s

Thd esrioid exintioelineenis niegcriedphersie saf fdooipeine ftoppedoutad@5% to

abgﬁoé'gt% 58% E}WBRIV\?&%%&)WO@P%M fﬁau&lﬁég% e%b?ute& ?’1@’ to about

user ese ornt
1. ﬁ%rmtd ES@ ipelotied fromcatobbh B th tatabputadh8ocbyl wedghd ,of adal lipid.
described herein. The forrmulas may further conprise
vitam ns, mnerals, or other ingredients suitable for
Legihénd napowdesdomirtantly i mamiﬁmmﬁfasglyﬁm aplmspbolipfds  (e.g.,

phﬁ%{h%%\}f&ﬁo%gar%% thlddﬁé?ﬁ%rioﬁé?@g% 'eﬂ e ugﬁ %h%@&kﬂéﬁoséton.
PhdSrétoariMCheEe@s l&)f typiselhi nbendejbr ug@eerak phebphdisidmanynponent.
Lecithins may also contain other compounds such as free fatty acids,
monoglycerides, diglycerides, triglycerides, glycolipids, and other lipid/ifatty acid
containing compounds. Lecithins are sometimes classifed as glycerol phospholipids
or phosphotides. This class of compounds has ampliphilic properties and thus

emulsifying functionality.

Lecithins are typically added to liguid food products (including nutritional liquids), as
emulsifiers, so that the liquid products remain homogeneous and do not separate.

8



ot her wel | -known vari abl es. These ingredients,
however, are nost typically fornulated into
woeaoiosizecnal powders descri bed herein within tPeT/Ds20g8681534
described in the following table. Nutrient* First
Second Third enbodi nent enbodi nent enbodi nent
Car bohydrate 20-85 30-60 35-55 %total calories Lipid
5-70 20-60 25-50 %total calories Protein 2-75 5-50
Le@Ms afd bppraked dlyotheednitede SttesnGoed iatdl Dual Admirdstration for

rec t b, rm.” abkau 9.0 2009/ 083386
o RS o Bl T b BY Qe MR Shge dpomimiting
exgaplee o Brittiessuitablei fdsyseprenéieiinsudedspdedithed wheat lecithin, corn

re ) VI ns k
Iecrlﬁln %@PI% J? Mo e'?ie! Q%I{@n &%rgn:%ﬁ S g??nes trt?g %}‘ OQRB ea%f)ﬁn}ents
descudohd thatain B/ptceflyacroenm’xsmsay leoittenwi t h t he added

ingredients in the selected fornula, are safe for

their intended use, and do not otherw se unduly
Lecithes sUifabledtre tusperdroinnmng de Qdaibetydrateyg keovhabl ethémiise
be \si
su{tlazog :@g%égn@%ﬁl ng r\ﬁ)nm ﬁwaqgteéés:rg&?% zl)]éclude soy n%CEthEn from ADM
Spebielebbod mgrediants, tDan:gtLe,xlalnplBeéSAne¢)ui@eltrh1y@Dm Wed, LLC St.
Lobi8t ?ﬁ%oupaugﬁa%é’ SB\Z%L‘% Cl’?@rﬂ]m&]ﬁc%n”%%ﬁthhe@orﬁéﬁ C'@)xfofd,
mal extrin yners, sucrose, corn ;Yr‘up,
Copoedticgy tJ&h. sol i ds, rice or pot at o derived

car bohydr at e, glucose, fructose, lactose, high

fructose corn syrup, indigestible oligosaccharides

such as fructool i gosacdfdrientes (FOS), and

it
T B R lSe! Ob R hen SRl Bk eRth RS LBl es
ang gmwuold of mitliends & Mmeek Hifef framtad diclary heeds o té.eontended user.
Thesd PF@M\@”O% las mﬁﬂé% B (1B ke, z{:ﬁd gly fb%era'sdtfe%L ibed
sunt | ower olIJ I'C sun roil, m and pa
hetedt.néhe @rmlasgawﬁurfbereccvmpr@@n@tawrm lm,m&ralﬁa preotbit iggredients

suftid RRsEER RS n@REbEPRRhDaL] ons ther eof .

The amount of carbohydrate, protein, and lipid in the embodiments herein may vary
considerably depending upon the dietary needs of the intended user as well as many
other well-known variables. These ingredients, however, are most typically
formulated into nutritional powders described herein within the ranges described in

the foliowing table.

Nutrient* First Second Third
embodiment embodiment embodiment

Carbohydrate 20-85 30-60 35-55
% total calories
Lipid

P ) 5.70 20-60 25-50
% total calories
Protein

) 2-75 5-50 7-40

% total calories

* each numerical value is preceded by the term “about”



The lipids for use herein may conprise |long chain

pol yunsaturated fatty acids, non- |imting exanples of
wabioelsissel ude decosahexaenoi ¢ aci d, ei cosapenPE@ENR1008/081534

acid, arachidonic acid, or conbinations thereof.

These materials are known to provide beneficial

effects in infants, such as enhanced brain and vision

devel opnent. Non- limting sources of arachidonic
Diﬁéré?it, dsﬁiuﬁc@%_amnﬂt _algmi OOfacddad;_ohmdtqilocm@memfem:slc (deaeiitled

in e, mari ne oi egq derived oils ungal, oi :
neIgIRSTOTG) | NSRS S Gt MY Bhs2rer KEPR ndriilartso dishents the
enfi@a@hentsmayredQpovisel &y soth auvrehisetne admpatibimivils the added

e T AhE S SRR Rl IR B o o
otitdribigt luagilin jmmir prddudt pesforidnagd N B12, niacin, folic
acid, pantothenic acid, biotin, vitamin C, inositol,
choline, salts and derivatives thereof, and
Catlostlydreitd euisbletfer ef herdihenantxosimmindrscoeried, raciese-containing
or SR 8. 37 oot ALt S RS B RE et oo
intagtg nesiralimanidfoo themicatly mudifigd rséseh, malbAA@ria0gRLERE38Bmers,

/ 008/ 08 . Jodi ' [
SUSyBEAGH O oF VB SoRar bt R e Ao BB g Rose
frustkst s laatvde d Bigh Viatctose scdrhesyeqf, ,indigabtiblendlignaddcbagdes such as

.eof , ' I ' T di
SR RO e G oI R ot her ot onal

ingredients that may nodify the physical, chem cal,

L [ e
cogomihonient sil, viadiiowes exdl, ihight bleic safigedred!, Japll @it (roediutvhehgin

. t] I ngr edi r_ at | .

gEPagL bOhel A0 SBESURALIT IO DFREE: g oo

olgrowdeslaicif matndg gisntitmsseanalsnayd edrsionddiens tiesebfli n t he
nutritional powder enbodi nents herein, provided that
such optional materials are conpatible with the

The§'$:‘eistfpraUsmm=“emi ra&_ass c@esrﬁﬂei lbegl chan eplyunsate atealf fettﬁadid_s, non-
il e&érﬁ’p‘?eJ BF wWhikh! eEclpE‘é %%Qg?s%haﬁgeno%”%%&o iP9Lap@hAGRIL SRid,

Undu y i'mpal’r product ~ performance. A- T el ng
argphatplcesciaf orsearhbingiivhenlagredhgilbeticemeteriaiscéradwmown to provide
beﬂgfﬁfeﬁre\ff@%tls\{lfﬁﬁarﬂgdgu%h %Qaelnharat;bltd' Braf! é?'@nxyiéon ngiéér;lé(ﬁt.ngqon-

agents, buffers, 'col’orants, avors, vitam ns,
limitingesalress ofnarethidenicl @sidaritommsintasspideasid, prrebiieosekexaenoic
oo PRUSS) Rgind 35 QLEEHI DA GG, A0 P HHintons
tharaéfant For mul a Enbodi nment s

The embodiments herein may comprise any of a variety of vitamins, non-limiting
examples of which include vitamin A, vitamin D, vitamin E, vitamin K, thiamine,
riboflavin, pyridoxine, vitamin B12, niacin, folic acid, pantothenic acid, biotin, vitamin

C, inositol, choline, salts and derivatives thereof, and combinations thereof.

The embodiments herein may comprise any of a variety of minerals, non-limiting
examples of which include calcium, phosphorus, magnesium, iron, zinc, manganese,

10



The nutritional powder enbodi ments herein may conprise
nutrients in accordance wth the rel evant guidelines
WO 009085386 ar get ed consuner or user popul ati on, PENUS2008/081534
exanpl e of which would be the Infant Fornmula Act, 21
U S.C. Section 350(a). The infant fornulas may include
t hose enbodi nents conprising the carbohydrate, |ipid,
and protein concentrations described in the follow ng
coppd] ﬁbdiridilfaﬁiﬁuanop@tuksinhmdbeEhMMEI&hl@ﬂﬁe | efeMluir ictimium,

odi_nent / al rec as fed)
nalrrlari fefeh i ian And EEDBNak R dhESer apog: went
9-13 61-88 Lipid 15 enbodi nent 3-8 20-54 2"
enmbodi nent 4-6.6 27-E4g. i! enb&xdl{rent 1-6 7-41 11 WO
2009/ 085386 PCT/ US2 nmbodi nent 1.5-3.4
Thﬂa(bnﬂ!bdfmédts deseibed alleraﬂah‘lmegurﬁﬂamd&ds@xbtﬁehepﬁc&ratﬁngredlenis
" about nutrlt ona herei n_i nclude thos
e TS noaly B Hiis el AR MR Do i Bet el SR e R o

theo composticofs dsrhmn‘/ejlabcmidmgnalvmatatmnal Aorpporemisalboat uBBO it dhe

R T
forl emsin rabdtichal pBwdiddy,, inviutiapi powGe( atfartdastulah cutd Bayrg)so be
t t ' ,
oop ST Bulibpe B ges it IE lrei bEgg She Sy optiona
maverglls afealanpadibledvihathe lesastliabineterialé dﬂsgﬁbedﬁmdziot #rersiabe and
' t ut__30 ) e

erGEl o) b BlenRa0 e Ko P e, PUSNhEs | T Tl eyt
pe(fanmdneast about 4 ngy). The nutritional povvders herei n

i ncl ude those enbodi nents that conprise per 100 kcal

of forrmula one or nore of the follow ng: cal cium (at
Noheigstingadraumpl&oing)ch optiboa pingredisnts ancllidsagrtesatyatives 28dditional

, g i Ldm (a S u ) wral, LN Le
ool PROBRNIG g S ol g7 i Fhorr
nu¢iaetidesasindalbiogteo8idss myrebictigspe prepatics, | dadefealnoandsOrelated

- t +-aho oM@ . sodium (from
deg%gau?s,g@&%ﬂ%;%g&%aé@ ngE'E!Z%%Otghggl um (from about 80 to

about 200 ng), and chloride (from about
Infant Formula Embodiments

The nutritional powder embodiments herein may comprise nutrients in accordance
with the relevant guidelines for the targeted consumer or user population, an
example of which would be the Infant Formula Act, 21 U.8.C. Section 350(a).

The infant formulas may include those embediments comprising the carbohydrate,

lipid, and protein concentrations described in the following table.

Infant Formula Macro Nutrients *

Nutrient Embodiment g/ 100 kcal 9/L
(reconstituted, as fed)
Carbohydrate | 1" embodiment 8-16 54-108
2™ embodiment 9-13 £1-88
Lipid 1% embodiment 3-8 20-54
2" embodiment 4-6.6 27-45
e 1% embodiment 1-6 7-41
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55 to about 150 ng). Product Form The enbodi nents

herein are typically in the formof flowable or
weipesasBé al |y fl owabl e particul ate conposi tiPEEUSIH0S/081534

at least particulate conpositions that may be easily

scooped and neasured with a spoon or simlar other

devi ce, wherein the conpositions nay be reconstituted

by the intended user with a suitable aqueous fluid,

Typi cal Ty Wat®E? embBaii@hm 4 T 11GRIEd NUTTT {1 onadod
. TOnMposi —enterar use by the
alfﬂtﬂn%ﬁré?@ aj%%grpre?ﬁ@ﬁ%%ﬁ?”e%w? i medi ate” use nmeans

wi thin about 48 hours, including within about 24
Theowwtstionanpovedes® Herh mdjlwc@ tlhbgé‘lbnﬂbbﬂlﬁfe,nts that comprise per 100

re sti.tuti on. The ments . ncI e
o B Raa O apgre TR W el AT 2B e G ebou
1280 flek hitemirpBr thicaLibboie 400tonabaline 5qualntuzthmsr0fr< (at least about 4

i Vb EE oy Bt cou b iincs T2 4% e ddbodaaaie @

ledRCADLLIBB00EY )0 BD3IA B 12Het Ieaammbmt?onhgy @iaginng@y lebet about 250

d l.ed
riohy Aep 25 R thoh “Crhot TnBenCar BhTSebateyBRameo)
bldtzor(auteattoataim@l]tS B6gehtihne, (at isael slcbung o randboeditoll @t temst
PR Lo ztm8§4 nmont hs. For nulti-use containers, these

pac s may be opened and then covered for repeated
use by the ultimate user, provided that the covered

h d nhj (e.qg.
HBTEIARE] FeldbP T SR TR B BBt 100
kcain d)fnfcmmallaom@ onencvrerﬁfhtherfotbmmn@/étdatmimf ah/masf abbuir 80 mg),

nut r, enbodi.ment repared

ond oI B BB . FEBRETR e B & M by Yeast

abbmro tmkugmgocmm (aft arUdBLE B gragiitarict( B’dawt a}bou\kibﬁ g), Copper (at
iQan f [ a
leaiéﬁgb@}etlé‘écrflg m‘%\ SJ{‘ %ﬂ%t P, n%bdngE%?g\ﬂ %%ﬂ@%gﬁor%%%ﬁaéﬁo to
abouﬁrﬁ(blmgblpogﬁbiem Gfrom, akzonidl 83(&0 Blpout R0 Sug) hartdectioridgu@smaataut
re described in the nutritional art or are

55\(@?!%’!%(?%1?@% known to those skilled in the

nutritional art The nutritional powder enbodi nents,

i ncluding the exenplifj as descri bed

hereinafter, may there ?Ode i:gmlepared by any of a
The &mbtetdimats kereinrare ty piehe mvihe éormeff fllewable @r Barstanitiaty towable

paﬁ{w%ﬁ&&%ﬁ&é‘” dn@ P P%\tt h? am%?‘a?e f@g%ﬁfggﬁor{syma?g{w%}%/ P&a/ easily

aqueous
sceapedaiand ngweearrb@h\ydm ad esqoom ot edimsar Ioth@r dggvice, wherein the

60@99%11521%52 B regjgﬁ‘&ﬁ%té@ rbgvtb%tirlﬁgﬂqe% gg‘er witd 8N4 ASble aqueous
neral s, r conmni natl on er eor.

fluid, typically water, to form a liquid nutritional composition for immediate oral or
enteral use by the intended user. In this context, “immediate” use means within
about 48 hours, including within about 24 hours, and also including right after,
reconstitution. The embodiments include spray dried, agglomerated, dry mixed or
other known or otherwise effective particulate form. The quantity of nutritional

powder required to produce a volume suitable for one serving may vary.
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The slurry is emul sified, pasteurized, honobgenized,

and cool ed. Various other solutions, m xtures, or
wWo@Rdwensises eri al s may be added to the resulti ngPENUBBN®IB1534

before, during, or after further processing. The

resulting mxture is then heated and dried into

powder form which may be acconplished by spray drying

or other heat- treating methods of formng solid
Theaetbodihahes hierira nmzv\derpamagéd( anft sha@:tedesns eimgieabr Ofiulti-use

| t ded to
o BeT 1Ry TP BREnATRE™ GG RePaL? d sogpt 36 months.
inobdiey icsre abootbil Bi tagatidue Hdd@rhthmt &ior ahulti-gsé henfaitan, Nese

' I a.h ' |
oellpdeobey 8BS, R b8} B aaiPheE 15 bt B e
prfb\oaiecemmuheepovemed Pa&agPdt eimdn 61;0%51,1% aniBoerg clvebitioet (e.g.,

Pat e 5 Or SC d 13
Q8 S50 0Bk et PR TS Lor e St moAlior ob
6, 306,908 (Carlson, et al.), which descrl ptions are
i ncorporated herein by reference. EXAMPLES The
foll ow ng exanpl es further describe and denonstrate
speci fic enbodi nentMethmidtdﬁMartdﬁmctsmope of the present
T iven _solely for the ,
e WL 8L porldtF FERI e el 5 E¥Rat2 § ¥/ Bl B atremyse
efﬂenmet at_tetmmrmleofsutett@ pﬂoesmakfng| avvdanibrmmt:m mugritipnal  powders,
vafi idn@t 6O ncﬁ hﬁé c9 %r%b?es 5 &ogg t %%reE elagln](z]n[e%:ent
e Spirl i nven
cogb@ribin fﬁa@aagmmam soraaneew\ml@:mbn rmr\dcmfoage§ublamquu¢mand
0 t.
vaégtgogts f%rg éje\é%'ib%ﬁ m%? h[]ﬁz@%@d?%?@# gq%t%r S\ﬁeifﬁrkbf%\é‘l\é\'{ot fose
skmadrantbemotrpomhade daily nutrition. Each conposition
contains hydrolyzed casein protein and lecithin, as
descri bed herein, wherein each conposition has
Thenputdticed! powdkatdndstenss | intlydiapdhe pperopidied Semsdrsy described
-4 a I
neP LR TROD e BXATDE S TSGRl Lkt BPbRerise
effeptiveripinuraticnm | roeti ufepteinget¢ibodd o fThass mgthadd trpidellnnvoke the

] Pt on' PRR cAdtBh e 087 e e e Bt e Bisi, 4B
stabiiizarsl er dthEX donpiuatan Bidapliemdsoxainplats, 4r combinations thereof,
The slurry is emulsified, pasteurized, homogenized, and cooled. Various other

solutions, mixtures, or other materials may be added fo the resulling emulsion
before, during, or after further processing. The resulting mixture is then heated and
dried into powder form, which may be accomplished by spray drying or other heat-
treating methods of forming solid particulates in a powder matrix. Other essential or
optional materials may also be added to the formulation by dry blending,
agglomerating, or otherwise combining the added material to the forming or just

formed solid particulates.

Other suitable methods for making nutritional formulas are described, for example, in
U.S. Patent 6,365,218 (Borschel, et al.), U.S Patent 6,589,576 (Borschel, et al.), and
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Ingredients Quantity per Quantity per Quantity per
Quantity per 45,359 kg 45, 359 kg 45, 359 kg 45, 359 kg
wQao@90838bs (100, 0001 bs) 100, 0001 bs) (100, 000! B&¥/US2008/081534
Lact ose (kg) 20461 20015 19887 19987 Non Fat Dry M1k
k 8495 9230 9414 9046 Hi gh AOeic Safflower G| 5295
5295 5303 5256 (kg) Soy G| (kg) 4023 4023 4029 3993
Coconut G| (kg) 3705 3705 3711 3678 Wey Protein
U.23P#te238302,888 (Q220n, Eoagenhicatdeskrifiohassd aviPotated aerein
b %k’??? 413 416 422 421 Casein Hydrolysate DH 296 0 0 O
yée Casein Hydrolysate DH 0 59.2 0 0 23 (kg),
Casein Hydrolysate DH O 0 144 0 45 (kg), Casein
Hydrol ysate DHO 0 0 2 é Cal ci um Car bonat e
(kg) 183 184 185 185 RAS rtierella 134 134 134
Tha3bllovdhpiaxamBids {ukiggr Segcnbecartdhdem(a@n)atel]sﬁedﬂé ebboBiments

wrtégwt %}gg%g)bng tlge P%%tkmyer%gz 81@@ % OJgrg?éi%n%)sé %l&gf))r the
puAcse c(fhtt})strﬁﬁorS 25d . 8e 5ibt 80 BB GonsViied s ninRradinhs of Kigy present
mvggt:cgn%grgagrgv%zaggnsgthe%%%%?&% ér\}ve!t?\ggtl c:ri]ep%mngoflpom the spirit

and scope of the invention. All exemplified amounts are weight percentages based

upon the total weight of the composition, unless otherwise specified.

Each of the exemplified formulas is fed to humans to provide daily nutrition. Each
composition contains hydrolyzed casein protein and lecithin, as described herein,
wherein each composition has improved oxidative stability and improved sensory

performance.

Examples 1-4
These examples illustrate infant nutritional powder embodiments of the present

invention, including a method of using and making the formula. Ingredients for each

batch are listed in the following table.
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Magnesi um Chl oride 46.9 47.1 47.5 47.4

(kg)

Citric

Acid (kg) 26.1 26.1 26.1 26.1 Sodium Chloride (kg)

WQ2009/02680 28.7 28.1 Ferrous Sulfate (kg) 20.BCROSH08/081534

20.6 20.6 Choline Chloride (kg) 19.6 19.6 19.6 19.6
Vitamin A D E K (k) 17.7 17.7 17.7 17.6 Ascorb |
Palmtate (kg) 5.04 5.04 5.05 5.00 M xed Tocopherol s

4.88 4.88 4.88

4. 85

(70% (kg) L-Carnitine (k) 1.19

1.19 1.19 1.19 15 WD 2009/ 085386 PCT/ US2008/ 081534
Ri boflavin (g) 144 144 144 144 The exenplified formul a

may be prepared by making at

slurries that

treated,

st andar di zed,
evaporated to renove water,

are |l ater

bl ended to

get her, he

heat treated a second
and then spray dri ed.

| east two separate

at
tine,

Initially, a carbohydrate-mneral slurry is prepared
by di ssol ving th%xgaggqhydr%ﬁ 106! - B ExghBREOSE) Eddhple 4
wat er at about mm % *hg, addi-tion q
magReESTURRS chi or PHEIYSE o ;g;g ST dr g*gp%(ass‘%ug Y per
Ci trat e, chol | re(1 %rl 5(je (19(5’1 (ﬁ@sﬂ' Utho 5%}“ Ll d?ﬂ)o bs)
Léq?'&lé Rd)llg DL:J\LI @4 L uriu O,]HUU I Aal ?9%5' L alt I UI']'Qgg'?
G i JU?&".%L ST GG R - I
?E?ég%?%ﬁﬁ?grml nPEYP hi gh oY sunfl &AY oi|, 5256
sepYhgay of I, and gpgpnut| o l02g anout 448 - 60T 3993
Ch&nLOWEHDY T N4 ad@ms on joT aserbyl paymtate, Jsvxed
wWihegppingt ol S, sdy %%I fhin, ol soluble vitamn pr
Cofeyitrgas (gl N ccnce ?'ate, C n hydr&l1 ate, a
Poasxunufitrerikionat e. 4fihe rgsul t418g oifl sl4rery ijs hekd
Camﬂemydrmderi:a{e agi%gﬁti onn at apout {38 - 49C until 6t
Gilko}l at er bl ended wi the other prepared slurries.
Cyveireriydraitsetedt hohydryat e- i nergal, sl urry and the 0
2pf8tein-in-oil {slurry arle conbine under a
CaE'rt'étqr%wateﬁré pH ofy t he |resulging bl engisi s adj usted
g T%% PUrYYsaithti on at abdut 49 60C.| The cARA |and BA
AdAAA £ ALl ~Avag ey FINA AL A ot nt And et Ay ¢ o~
%arbo‘ﬁgt%?kg‘ LI UVA*SS‘IU CT1C 'JI 182UJ |V | C IU 1. aAaTTu 'JI T U!ISS- U
A SR 134 134 134 134
alpina Oil (kg)
Soy Lecithin (kg) 115 115 57.5 259
Nucleotide-Chaline
Premix (kg) 107 107 107 107
Potassium Chloride (kg) 59.8 58.4 55.1 55.9
Ascorbic Acid (kg) 57.8 57.8 57.8 57.8
Vit/Min/Premix (kg) 50.6 50.6 50.6 50.6
DHASCO
Crypthecodinium cohnii 50.5 50.5 50.5 50.5
il (kg)
mg‘)@‘”esmm Chioride 46.9 47.1 47.5 47 4
Citric Acid {kg) 26.1 26.1 26.1 26.1
Sodium Chloride (kg) 247 26.0 28.7 28.1
Ferrous Sulfate {kg) 20.6 206 20.6 20.6
Choline Chioride (kg) 19.6 19.6 19.6 19.6
Vitamin A,D,E K (kg) 17.7 17.7 17.7 17.6
Ascorbyl Palmitate (kg) 5.04 5.04 5.05 5.00
Mixed Tocopherols
(70%) (kq) 4.88 4.88 4.88 4.85
L-Camitine {kg) 1.19 1.19 1.19 1.19
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The resulting blend is heated to about 71-77C,

emul sified through a single stage honbgenizer to a
woreooo/sasso©f about 00 psig, and then heated to PODUS2008/081534

82-88C, for about 5 seconds. The heated blend is

passed through a flash cooler to reduce the

tenperature to about 77-82C and then passed through a

plate cooler to further reduce the tenperature to
IRedofiaMin (GL- 77C. The coml ed bl endid s then hoenogehi zed4at |

about 2400- 2600/ 400- 600 pS|g, hel d at about 74-85C for

conds an then
o el T TARAREY B PIRRGSLP0 B GeA! TSR M AFRATures
thitegb| |atgr blERBedTitodettes, h@athﬁéadad,l ReeHaRddaheantrédted@dBotdcond
2-7C %2009/ 085 386 / US2008/ 081534 A
*’%F}é?ﬂ%tﬁ EMAVEAR A nSBIAYEASH and an ascor bi ¢

acid solution are prepared separately and added to

1 d bl ded sl ) ti
*ﬂ'&%‘@pgr B R et Dok i BPRipo bt rirate
(i.8\ talotoag) trawvieien at pbditﬂﬁ] ume CCIfblEca\teei byf &Yer@c[tﬁtlcmud)ff abgnesium

bof |
oA G EFREVER SRS SPERPIT P s B BFc e it g
chiosid@r él'marredultg)% sidaty r@hﬁdtt&ﬁié; umdbr;ade: eg;;aﬂ|6ntasttldab;)ut 49 - 80°C
ci ent, anpunt of water to
unglis'g Eﬁ%'pb‘%ﬁdee Mg.ttgﬁ fgre‘)ﬁ?éj SYETHrbi ¢ acid sol ution

pH is then adjusted to about 5 9 with potassium

hydr.oxi de. bl d d .
A BPRGE FuBsR Pesae B b S EBh A T B BBl bR o1
andaiocewd alipdtiabalit £9 e GOLT, fsﬂca;lmd by yhe dduticst ca‘m:ﬂodjyz;aaim;tate

bl t.h heat t
i Ao M st G B 6 6P EER a5 Breh s PhRE Roped Bingentrate.
cabaathgdrdyzath antt cblfum chihdGafeor Thd oedulthigsaicsindg is Tbld under

5L o T 923 g L .5

siunézst treatnent, the blend is evaporated down to a
density of about 1,15 - 1.17 grans/mlliliter. The
evaporated bl end is passed through a spray drier,

Watar, gbt icagoohrydratesinineeal Isbyel and theabmigin-h-8%siumryt he combined
I Nj . [ t. r.8o .
uné%ﬁ%%e%@???alog\é@ﬁ% e @o'? tﬁ@%‘l ﬁ’ @’%n éagr@%@ftgttgggn% t%iaessmm
hydorideeT lwd btﬂﬂddsjbtaldnmdtehmndeqam:k@‘gmdn ehalouw 4PieabC e The ARA

an? %’H@b F% OS %‘rf%né t@ ﬁH légmo#rﬁ:’ it %HQ gﬁ &gg lp“(gﬁeg% fé}éu ate

PoXIdant - cagabi sever
cont a| ni ng varyi ng anount s/ conbi nati ons of

Thg%gﬁmré/ ﬁh éﬁ Hed t@% utb‘}'f'f% mtﬁélﬁf{d Fhro%(ﬁ' %j)s.m@%dstage
on-co ona nutritrona er anti oxi dan

ho(reggnizel tea mhx;munhgfdabohly@(busrg and then heated to about 82-88°C, for
about 5 seconds. The heated blend is passed through a flash cooler to reduce the
temperature to about 77-82°C and then passed through a plate cooler to further
reduce the temperature to about 71-77°C. The cooled blend is then homogenized at
about 2400-2600/400-600 psig, held at about 74-85°C for about 16 seconds and
then cooled to about 2-7°C. Samples are taken for microbiological and analytical

testing. The mixture is held under agitation at about 2-7°C.
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casein protein, hydrolyzed whey protein). The batch
vari abl es are descri bed below in the Study 1 results

WO awbm8536xi dative Stability Index (OSI) The oxPORUB2008/081534
stability index (OSl) is a nmethod for determ ning the
ability of an oil to resist oxidation. Ol sanples
are exposed to heat and a constant flow of air. As the
ability of the oil to resist oxidation is overconme, a

A wair-dolubiengasen '(wst/heozpmﬁami h@lascﬁrblccacicd@ctimtmm are prepared

BB 0 L B P B B RSB e I SRLISe
preEi@TédJS@Oﬂﬁfrﬁb%]i%éo![omr@mnlgmwem tcfjwtﬁercwnb adgitbign: potassium
aci ncreas

cst:@g%dfgg??ms%ﬂ{%tt%f\]vﬁwe or n}:eg{g i3 ig&mbﬁnfgﬁ\ugeotlde choline
pr@hlectm%cou&tcpé@di soistscgeisemaﬂmdd apadaing poGlssival glroxide and

calcul a eac ch correlates wth the
asg?{%ﬁn?m% 03 ﬁgfﬂclelqp amg:ﬁBL of tvwéer g)n,éls%olreg}li & reéten{s The
asexrbiesEidvam! udion gt is diren d%ijusee(gtlomm §-9 sd@thpploess siamehydroxide.

anal yzed using an CSI instrunent (Qmion Inc.,

Rockl and, Mass., U S. A ) at approximately 1300 C with
Tharblaid pHil Inowy oo pdjesiponidiangd rangedofSbpsi 6.680- Kpa)withEsddssium

RSB TP ST e
a sabhd OWrtrtmentSOPmmjgnd)islheaw% abocbﬁs“ﬁjt— 8@?@.,3!’@ tﬁgﬁ/&further

he%%e?!etg 8F§@ﬁg%er ?%49’0 fgr é%zo%t/ 5 %38 le %ﬁ'&g]e%%tk%d 59 ‘t?ie%(gt%%ssed

am n prem x 8% and
thrAEW oiflash Asgenr tbiredae tde ¢s¢v3(é)ratuca toraboub €l d 826©A5qllowing heat
hi pto P yidr ol e 0 n,
treﬁ%ié tél ;t/!{zbe ‘{:rpgsel %O%ébo%{‘gg %Owrh tg %oa%gﬂ%%o%%&{t hL(r%eof 117
gransfnrahi(ﬂ@d to the base oil blend. O sanples are
agitated thoroughly to ensure a honbgeneous sanple
prior to analysis. Sanples are tested in duplicate,
Theleyapesteddt Wemf iswssdd Ereughuamapraly Ziddr, itargetng & oldisiwerigyvel of

o2, V8 U g8, 150 B Pl BETRGE oo
agBlootesdhtion Pright warferlasztﬁéelsiudjerssolUﬁieln28)'he( DHnEITé)edApr—oduct is then
pedk o sl S g 20 060 - - 0. 08% 7,45 7.55
7.50 D 0.05%- 0.400/a - - - 6.80 8.05 7.43
STUDY 1
A study is conducted to evaluate the antioxidant capability of several oil blends
containing varying amounts/combinations of conventional (e.g., ascorbic acid, citric
acid) and non-conventional nutritional powder antioxidants (e.g., lecithin, hydrolyzed
casein protein, hydrolyzed whey protein). The batch variables are described below

in the Study 1 results table.

Oxidative Stability Index (OS])

The oxidative stability index (OSI) is a method for determining the ability of an oil to

resist oxidation. Oil samples are exposed to heat and a constant flow of air. As the
ability of the oil to resist oxidation is overcome, a rapid increase in the production of
oxidation products {volatile organic acids) occcurs. The organic acids are dissolved in
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E 0.05%- - 0.20%- - 7.45 7.20 7.33 F - - - - 1.11%
0.98%7.20 7.15 7.18 G- 0.05%- 0.20%- - 5.20 8.35

W®2008/08338¢ - - 0.20% - 0.98%6.00 7.30 6.65 1PET/US2008/081534
0.40%- 1.11%- 6.75 6.40 6.58 J 0.05%- - - - 0.98%
6.40 6.60 6.50 K- - - 0.20%1.11%- 5.90 6.40 6.15
L 0.05%- - - 1.11%- 5.20 5.70 5.45 M 0.05% 0. 05% -

- - - 4.755.955.35 N- 0.05%- - 1.11%- 5.45 5.15

a Tofdktiol tub®. Ehtaifing 0d6ionized whiddd The80rgdnB8acitls -increase the
- -.4.05 3.85.195 % represents the a nt. of
oA S e AT Be Rt RPNl BRETE frfdot s Beneragd and an
OSlamleccalduldibe fqregacanizagss, viych\&irgitdtes afth pifOb@ioont di thhte in
ted to assimlate adding 2%

total OSI sanple is calculat.
h%?d%%ﬁﬁ%@%@ﬁ?'%&ﬁ OBt total proteinin a
nutritional powder to the oil blend of the nutritional
powder. . As_sh in_t b dat bl th (1.
AT g TORRGT6. 2098 TRei F AP b B D, Gy LTy dre-
Raréketd nMps0t BiSnA.( Saapdrexiiatava$30706 it fahest-ilove conmedpbnding to

+ AR5, 38 gl e B R08 io

the hese b8 HIWD 2 GPB/RBZEIEE MR high2016i8/ REILE@4 oilc 80T stat diprE8%

f 0Q.409 ithi 0 dr ol d ' el
ool A NPl R e A, 0 80 o
vitbinanprenéx, @l 38% IDétidsil, conpr.0%i ARA vir iAsusbiccmnb{ARR), ok acid

(O} FRE R, B TP SR LR b B ebaf e

antilverreoitations thardof cap abidd toythebase bil bEehd®il cenmplassaraggitated

it hi hvdr ol : in : :
ol BELD oo BAPHESEAE RSB B B poe SSTETAL e
in thdicSteuthe r@sultelivhishtaadienmitiediatiehfollavinglibés ar e

testedraccorgi-ng-t-g-the—ESk érrg_tl’a@ydqigs rbed—n—Study
1., The entire study is ¥ ep)é@(ﬁ ed QRed Separ at exdlayavese
b haasdDay da andedBey (2 TRESUl tvehegr € Cgener aked, | R3LiCh ase
summariized i n the fol |l ow ngroteabl|eProteklydr ol yzed 20S[L RE8Its
Aver-age-Expect.ed H28) | (DHS7)

A e - 0.40% - - 0.98% | 12.80 | 10.80 | 11.80
B8 - 0.40% | 0.20% - 1325 | 6.80 | 10.08
c - 0.05% - - 0.98% 7.45 7.55 7.50
D | 0.05% - 0.40% - - 6.80 8.05 7.43
E | 0.05% - 0.20% - - 7.45 7.20 7.33
F - - - - 111% 0.98% 7.20 7.15 7.18
G 0.05% - 0.20% - - 5.20 8.35 6.78
H - - 0.20% - 0.98% 6.00 7.30 6.65
| - - 0.40% - 1.11% - B.75 6.40 6.58
J [ 0.05% - - - - 0.98% 6.40 6.60 6.50
K - - - 0.20% 1.11% - 5.90 6.40 6.15
L | 0.05% - - - 1.1% - 5.20 5.70 5.45
M 1 0.05% | 0.05% - - - - 4.75 5.95 5.35
N - 0.05% - - 1.1% - 5.45 5.15 5.30
o - 0.05% | 0.40% - - - 4.95 4.80 4.88
P - - - - 4.05 3.85 3.95

% represents the amount of ingredient as a percent by weight of the total OS] sample.
* The percentage, by weight, of protein in the total OSi sample is calculated to assimilate adding 2%
hydrolyzed protein by weight of total protein in a nutritional powder to the oif blend of the nutritional
powder,

As shown in the above data table, the oil blend comprising 0.40% lecithin and 0.98%
hydrolyzed casein protein (Sample A) was most effective, with an average OSI value

of 11.80, in protecting against oxidation under the study conditions. Surprisingly, the
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Sanpl e Day Lecithin Casein Protein Result Result 2 OSI

** O8I (DH 57) 1 Results Result A1 - - 1.55 3.65
WQ2@09/08538 1 1.0% 0. 99% 16. 70 12.25 14.48 7.4 PBC1/US2048/081534

0.99% 11.80 9.65 10.73 6.4 D1 1.0%0.49% - 10.40

10.4 6.5 E 1 0.4%0.49%6.85 - 6.85 5.5 F 1 - 0.99%

4.10 3.95 4.03 - G1 1.0%- 3.15 3.60 3.38 - H1 -

0.49%3.10 3.15 3.13 - 1 1 0.4%- 2,45 2.30 2.38 - A2
combinaBo@bf20.36%21ed3hin  d3d2 0 BEAYNYAIB9Ye?@ Ta86in Liotdh 2hsOmore

0.8 C 2.0.4%0.99% 20, 45 .15 20.8 8. D2.1.0% .
ef%?%’@%%@?%%ﬁ“f@. %Q?'rfg : ‘B‘édaﬁ%zt%@ g*‘%.olﬂo/gfﬁf‘%‘gf%)ﬁ?@.”%%g varous
cofrbirblodslof@Boré.c8nvdntidnd .aB80xiddmiHd0 e 6aseOrtic 85d,citfe 2cid).

0.99%4.70 5.15 4.93 - H2 - 0.49%3.55 4.55 4.05 - |

2 0.4%- 3.70 3.85 3.78 - %represents the anmount of

i ngredient as a percent &yUBEi2ght of the total OSI

Le. * T : weight, .of protein in th

A $OP e e EGR AP SRR RE iy 3 b e P bl PP
leathinhéydrbly¥ed a2 pfotdiydaral yareldngaiont aharedly TWed ghith obriables

{ L.ot t el ' It I wd to th il
org P BoF oo R T By R A o lsr ™« Epect e o1

Resul t" represents the summation of the "Average CSI
RSB ekl S50 AhFund B DSP R ARE ooy 1
Theleaice stadpiseepdeded orrarpéele dde sexpe Clagd 6l DRe8 uddults are
aohSli PR 4 b LoBlend isampl & Sapl e B) compr i sing

ecithih and ydrol'y casein protein is
7.4, which is the sumof the Average OSI Result for:

1) the Day 1 oil| BHgardy=dnpl eOISamplg, G| Aemgei shaected
Sanois | dedvt hilacih®. 38Yseindhetein) Reselt Day Jqoeil BSend ™ OSI
sanp! (Sample F) c®@tlsing 0_99% hydraol Gomis ¢adissult
orfbt efn1(4.03) 10 W0 2009/ 085$6 PCIFPPISAd008PH81534
B 1 1°0% 0.99% 16.70 12.25 14.48 7.4
C 1 0.4% 0.99% 11.80 9.65 10.73 6.4
D 1 1.0% 0.49% - 10.40 10.4 6.5
E 1 0.4% (0.49% 6.85 - 6.85 55
F 1 - 0.99% 4.10 3.95 4.03 -
G 1 1.0% - 3.15 3.60 3.38 -
H 1 - 0.49% 3.10 3.15 3.13 -
] 1 0.4% - 2.45 2.30 2.38 -
A 2 - - 2.30 2.35 2.33 -
B 2 1.0% 0.99% 23.80 18.00 20.9 10.8
C 2 0.4% 0.99% 2045 | 2115 20.8 8.7
D 2 1.0% 0.45% 15.60 10.50 13.05 9.9
E 2 0.4% 0.49% 10.85 13.10 11.98 7.8
F 2 1.0% - 5.50 6.20 5.85 -
G 2 - 0.99% 4.70 5.15 4.93
H 2 - 0.49% 3.55 4.55 4.05
| 2 0.4% - 3.70 3.85 3.78

% represents the amount of ingredient as a percent by weight of the total OSI sample.

* The percentage, by weight, of protein in the {otal OS! sample is calcuiated to assimilate adding
either 1% or 2% of hydrolyzed protein by weight of the total protein in a nutritional powder ic the oil
blend of the nutritional powder.

** "Expected OS] Result” represents the summation of the "Average OSI Results” for each of the
individuat components {i.e., lecithin and hydrolyzed casein protein) in the oif blend sample. For
example, the Expected OS| Result for the Day 1 oil blend sampte (Sample B) comprising 1.0% lecithin
and 0.98% hydrolyzed casein protein is 7.4, which is the sum of the Average OSI Result for: 1) the
Day 1 cil blend sample (Sample G) comprising 1.0% lecithin {3.38); and 2} the Day 1 oil blend sample
(Sample F) comprising 0.88% hydrolyzed casein protein (4.03).
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As shown in the above data table, l[ecithin and

hydr ol yzed casein protein exhibit a synergistic
wa@niwogizsant ef fect under the above-descri bed PCT/US2008/081534

conditions. Surprisingly, sanples conprising lecithin

in conbination with hydrol yzed casein protein (Sanples

B, C D and E) are nore effective in protecting

agai nst oxidation than expected, as the conbination
Asodholwacin tthe: abaxrmlddamdaimb yzeithic aseihpdplyat @ icasen pwiteie exhibit a

oy BBl RO S REE A P i P R ST B,
samplestdoprising Ielwdlnoh yaedinatsewith pyd:ubl@zed cdsem @x&rp{Samples

B, o Ry b RO i bl “9oglisPFY Sen wupsaen; =

zed
thepcoti@nation(dbéanihie eﬁ):l HydroB/z&d cammmmtem phm@etgneaslter protecnon

agg%grog@o:an% rn:@%: mltiftﬁ%fagnoy% pr(')tg%tﬂag p%’r v1{1£‘oe mcf\ﬁélya% by
Ieoemp&mde@drcewkitqasumm:dstems Fdrieaspla, dfe Dae 2ce>¢3edzibemetult for
CORPLLSI N 0% th| I n .bl end.
in€ el 6Bt hatiyiuh R Focth, BMphRTmal
(SBTBY)3s A TSWUWyversthecammaiCBWag&)O&Edau&hs'e% Be Surprising!y, the

ac@]gFr %T\upef%g?eagté‘,l ?&Bﬂ% Hatré/ th%F‘x G%?J e‘tESt %ﬂﬁé re}tééc?%? esult Wthh is
thqoswm@fnthewﬂb'eh@mmmheg qom% éecnthsn esmﬂmeﬁbenatth@ms blend

o b o e R o B o hous  descr i bec

bel ow. These i ncl ude peroxi de value (PV), sensory
eval uation, oxidative stability index by NWR

((BI -NMR), and vol ati |l e SEYPNBc conpound (VOO
A gﬂﬂ@y lr’sat:ér%r&cted-rpeevgfé%{ C%ﬁ_%eﬁ?l)x@%gaé %raglp%ﬁlderedt rlllﬁrztnonal

formumtttgm@cpmpmnchIPM@wzemmmn pidtein,i tyidemiyzed whey protein,

angicgﬁwgingp%rgfthéggptt Laboratories, Colunbus, Chio, USA)
except at the sanple powders are nodifi ed to include

hydr ol yzed casein protein, hydrolyzed whey protein,

f & ' to t
o B Tore R SRR A% shIADR sR6RED Wl e o
des@idiet meiWCa§le¢a¢ iPglode perovide yalRed ), rsensawmvelamrs@yidmwe

s A DR B, P e e g ol oo Bl
C31.2014

The nutritional powder formulas in the study are similar to commercially available

SIMILAC® Advance Powder (Abbott Nutrition, a division of Abbott Laboratories,

Columbus, Ohio, USA) except that the sample powders are modified to include

hydrolyzed casein protein, hydrolyzed whey protein, lecithin, and combinations

thereof according to the following table.

Hydrolyzed Hydrolyzed
Run Number Lecithin Casein Protein Whey Protein
Sample (DH 39) (DH 28)
% by wi. of total | % by wt. of total | % by wi. of total

prd protein protefn
A 1 0.4 0 0
B 2 1.2 4 0
D 3 0.4 0 0
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D30.400 20 WO 2009/085386 PCT/US2008/ 081534 The
base fornmula used to prepare each test sanple contains

wappposisat el y (per 100 kcal): 2.07 grans proPEI/NSI008081534
fat dry mlk, whey protein concentrate), 5.4 grans fat
(high-oleic safflower, soy, coconut oils, arachidonic
aci d, docosahexaenoic acid), 10.8 grans carbohydrate
(lactose), mnerals (calcium78 ng, phosphorus 42 ny,
nagnesiun16 g, sodium 24 ny, potassiun1105 ny,
chl oride ron . c 0,75  Gopper

Thg b8 I BIIERL B0 S kg RGP 00

kc@g)Z 07 @zfadwsvrbrbt@m Asn Q'MIdrfri?ﬂtlﬁ viha30frotels cofddeﬁmatﬁ) 13 HGramd, fat

(hi -o% 1Jf:Iwroco {;nls r&bcpo% altg g engic acid),
9*?1 i AE 840 My P BoPYadd K0 B%RSF‘%’%H

10@ @g@wsnmrbmy@mt@ (12t56€), mgnerglst (amcmmBIQ rﬁg 2phaqeghoifuel42cmg,
acid 15 nt ot heni ¢ _aci.d O o)

meRSe B sBAOCALRR Bo RSt dpOiot SR Mo DO Ry (M

zingWt T3 tnlgOtraﬂpeDO\meﬂg Sddicky 01006 miy, mén@ab@i&&lﬁ@ selenium 1.8 ug),

rqQcess ried.i i faciljt
anyiEFERatierthe LAY FerHPD B, viand's i ahdfinki ¥ e,
vitpmiep@aoen, hryammnbnmn mg, hbgjlavial 02150 r&gnpﬁ;lnﬁmne 01060 mg, niacin
bean o. nut. ojd at about

105G e« RS G ar shicare s poCfbiceity 0 4R g botin 4.4

Hgastlindy b npalnostaue ©dY4 ppn) and m xed tocopherol s
(375 ppm). The base oil blend is split into portions,
and select |levels of lecithin are added to each

Prewaratiom to make up distinct variables. The oil blend
er at Wy a

Eaﬁg ng%@on%l da%g\%gr sf 8' tgr%%l:}:q Ea%atﬁ gEdvngochsel N @ngsgray é’rled ina
piletoplardtabciityy T ﬂ)ibparartdelamwcfbrmdria@( epbaHeeouh bieod ¢e ptapated by
Bas the st

coﬁ@)gw}en& h@ga}esc Suon awer Qi gbeaﬁ odlr opé’ CX%PQ\ALW a?ebo t 49 - 60°C,

Ca%el R pr ot &l yzZe it érn,
follmmed dxymlhe regdition of tdilesobudfie vﬂaarelna,damnruyb palnetatee(s’.ij’m pprg) and

il epneliE (BASULH e BeEDLgo 9o HEFRELING 23 Uelecr
levedl mfdscnhTrherebécd}milstoaafa@hsic:aummdﬂnamj upicdidtingi Yaizbles. affee oil
bler Sr%!o%d %ng qi?afﬁgﬁtttgﬂ té &Q{Eﬁé oﬁ%éoﬁtoclb%"c T@ea slurry

resul t1ng’ produc enperatu
cofteiHing watec ested, hatf-bt éryfrelé«d Bng)intast trvhey sty cdnogatrateTneer

er : - 30
ag@é)tm Bsaﬁ‘,gﬁ%]nqb%%g)dg%r‘?nuif%ﬁ z%d%ggé ﬁg dpt%l&&ﬁél&g%deﬁl{%y
prqiaokag@donnhmem ﬂvetdmf ahetﬁddad(mfoha msluittog.szvry. The resulting

i nEt . ' i.ng fr.o
SIS P B RS B St i) e S AP R e &Rt
33tthesolidns Tinglerlemisr med  sdanoasfast ivéthc aitaihing o] minefadaut and
evaporated to about 52% solids. The resulting product is then ultra high temperature
(UHT) processed before feeding to the spray dryer. The powders are dried to a

moisture content of about 2-3% by weight of the powder.

The spray-dried powders are packaged in cans with about a 0.5 inch (1.27
centimeter) headspace, with fill weights ranging from about 350 to about 390 grams.
Lids are sealed onto the cans under normal atmospheric conditions, without
modification to the headspace,
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nodi fication to the headspace. 21 WO 2009/ 085386

PCT/ US2008/ 081534 One week fol |l ow ng manuf act ur e,
web@omss3sans of the formnul ated sanpl es are pl aRP€rius2008/081534

el evated tenperature storage, at about 37C and about

43C. Followi ng 2 weeks of incubation, the cans are

opened and sanples are pulled for testing. Between

sanpling, the cans are sealed with plastic conmercial

can overcaps and returned to elevated tenperature

5 ks of ted t t
orky oo 8a i ERure TR o B FEaFTSTRaR Bt @l placed
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PeroxidelMabtet y aci d hydr oper oxides. Fe 111 conpl exes
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anol
ferrous chloride under acidic condltlons The
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volume methanol solvent mixture, ammonium thiocyanate, and ferrous chloride
under acidic conditions. The extracted lipid is then analyzed via the aforementioned

IDF test method, the results of which are summarized in the following table.

Hydrolyzed Hydrolyzed Peroxide Value (mEq / kg

Run Lecithin | Casein Protein | Whey Protein oil)
Number/ (DH 39) (DH 28)
Sample
0,
Number % DYWL | g bywtof | % by w of total 5 weseks
lioid total protein protein 37°C 43°C

1A 0.4 0 0 14.7 17.3
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lipid /A 0.4 0 0 14.7 17.3 22 W 2009/ 085386

PCT/ US2008/ 081534 2/B 1.2 4 0 4.93 16.5 3/C 1.2 0 4

wQ2®2/08588d 31 D 0,4 0 0 11.1 25 As shown i n abOwESmas/es1534

table, the nutritional powders conprising lecithin and

hydrol yzed casein protein (Sanple B) or lecithin and

hydr ol yzed whey protein (Sanple C are nuch nore

effective in resisting peroxide formati on and thus

oxXd/dat i on12han the qutriti onald powders é@Apri si ng6.5
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aSS|gned a rating in accordance with the 5-point

Se%%@héE%ﬁ&t“&ped inthe following two tables. Rating
sory Oxidation Evaluation Ratings O None

ThRos@sPt gealudtioay Bethoot povides et evpluatiger 9f Prigelivet stabisty by
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[ avor notes 2 ht Product has slight 0Oxidized
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roduct has a noder at bove intensity pai nty"
acewaﬁmeow!tm@péspow%@yalaldcécrrbad@ Brifaliorden Bodebles not es at

any

Rating Oxidation | Sensory Oxidation Evaluation Ratings
0 None No oxidized flavor notes detected
1 Very Product has threshold to very slight intensity of
slight oxidized flavor notes
2 Slight Product has slight oxidized flavor notes
3 Moderate | Product has moderate to above intensity of oxidized
flavor notes, but no “painty” notes detected
4 Much Product has threshold or above intensity of “painty”
{rancid) notes; may also have oxidized flavor notes at any
intensity
5 Extreme | Product has a moderate or above intensity of "painty”
(rancid) notes; may aiso have oxidized flavor notes at any
intensity.
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intensity. 23 WO 2009/ 085386 PCT/ US2008/ 081534 Rati ng

Sensory Fishiness Evaluation Ratings 0 No fishy 1 Very
W@ kaogloss3gé shy (no degraded)
degraded) 3 Moderate or above intense slight fishy (no
degraded) 4 Very slight to slight degraded fish 5
Moder at e or above slight degraded fish The verbal
descriptors assigned to each sensory eval uati on have
rRadtingeen directl y;engcﬁpF@haieegirft/@uét|oplmhtmg$ dation, but
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Run Lecithin Casein Protein Whey Protein Nunb
Coﬁgﬁafe(dm“@g)ox@éh% @U‘J/@@W%ﬁyo)’@'ﬂﬁdl\w C@"FSL%%@CWD@W

2 Slight fishy (nPCT/US2008/081534

total 2 weeks 5 weeks Nunmber of total total protein
Th@rs@h%rg ré”sl@s é%@ﬁ?rﬁérf‘z%@m Heﬁbfﬂnvﬂf{ggtagfe.“' 001445
00 3/C1l.2 000 3/ D0.400
122 1A SnCVWHyldH)MZQ@ bayarfatd TaRh&sy Okib&ion Off-Fiavor
0 t | araknip QuEkeEis PEaIPT | WiheigPbRel tthi N and Rating
umber/ (DH 39) DH 28)
Sample 2 week 5 weck
Number ;Hgfai- % by wt. of | % by wt. of tolal WeEKS WRERS
livid total protein protein 37°C | 43°C | 37°C | 43°C
1/A 0.4 0 0 0 0 0 5
2/B 1.2 4 0 0 0 0 4
3/C 1.2 0 4 0 g 0 5
3/D 0.4 0 0 0 4 0 5
Hydrolyzed Hydrolyzed - ,
Run t.ecithin | Casein Protein | Whey Protein Sensory Fishiness Rating
Number/ {DH 39) {DH 28)
gﬁmg'eer %DV WL\ 9% bywtof | % by wt. of fotal | —2YeekS 5 weeks
lioid total protein protein 37°C | 43°C | 37°C | 43°C
1/A 04 0 0 1 4 4 5
2/B 1.2 4 0 0 0 0 0
3/C 1.2 0 4 0 0 0 0
3/D 0.4 0 0 1 2 2 1

As shown in the above data tables, the nutritional powders comprising lecithin and
no hydrolyzed proteins (Samples A and D) displayed fishy notes and accelerated
oxidation off-flavor development over the five-week test period. In contrast, the
nutritional powders comprising lecithin and hydrolyzed casein protein (Sample B) or

lecithin and hydrolyzed whey protein (Sample C) displayed no fishy notes or
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no hydrolyzed proteins (Sanples A and D) displ ayed

fishy notes and accel erated oxidation off-flavor
waleoelogissent over the five-week test period. |PCT/US2008/081534

contrast, the nutritional powders conprising lecithin

and hydrol yzed casein protein (Sanple B) or lecithin

and hydrol yzed whey protein (Sanple C) displayed no

fishy notes or 24 WO 2009/085386 PCT/ US2008/ 081534
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The extracted lipids are then analyzed via the aforementioned OSI-NMR test
method. The regions of the NMR spectra used for integration are 1.1-2.6 ppm

{aliphatic) and 2.7-2.9 ppm (diallyl) to produce an aliphatic/diallyl ratio.

Each nutritional powder formula is evaluated following 5 weeks of elevated

temperature storage, the results of which are summarized in the following table.
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tenperature storage, the results of which are

sunmari zed in the follow ng table. 25 WO 2009/ 085386
wEALE3808/ 081534 Hydrol yzed Hydrol yzed OSI - NVRUS2008/081534
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hy@mz%protﬁacﬁamnﬂemfh Boh&) urpdwv(dastﬁ@rcmndéimhs. eval uat ed
following 2 and 5 weeks of elevated tenperature
st or age The for rrul as are reconstituted in water and
¢ P OCoEvaluationt es. Then using a
S f [ S
Vo%%cirggﬁ*ﬁt%éﬁ*it)&%d%\ﬂ?@ﬁ & S EER BELLUL T 5O AByiph fond
ihecremawﬁsemt afithdin forreation roéy bé abeyt @taﬁsyse\/\mepmdﬁ@nﬂhe VOC
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QS 8 B S0 S5l AT ol R, vt
hexatal, dnohestgk headi®pce {lda) en{d wig hn@y&s of colEec’Eed components by
gaggflgl%%wge%hgq? %kﬁ&ﬁet&?@%ﬁh@&' ned silicon septum

vorte seco npl es are then
anal yzed vi a HS GC- M5 anal ysis. The HS GC-Ms anal ysi s

Eal:ﬁ' nutritional powder formula is evaluated following 2 and 5 weeks of elevated

temperature storage. The formulas are reconstituted in water and stirred under
voriex for 5 minutes. Then using a glass pipette, 1 gram of the reconstituted sample
is placed into a 20 milliliter amber headspace vial that contains 4 milliliters of
laboratory water and 2 grams of sodium chioride. The sample is then spiked with a
total of 250 nanograms of internal standard (chlorobenzene-ds), sealed with a
polytetrafiucroethylene (PTFE) lined silicon septum, and vortexed for 30 seconds.
Samples are then analyzed via HS GC-MS analysis. The HS GC-MS analysis is
conducted using the following equipment and parameters.
EQUIPMENT
Headspace: EST Markelov HS9000, EST Analytical

503 Commercial Drive, Fairfield, Ohic 45014

Trap: Supelce Vocarb 3000, Supelco
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conducted using the follow ng equi pnent and
paraneters. EQUI PMENT Headspace: EST Markel ov HS9000,

WEIMNIAsEBey/t i cal 503 Conmercial Drive, Fairfi el BCT/(0R2008/081534
45014 Trap: Supelco Vocarb 3000, Supelco 26 WO
2009/ 085386 PCT/ US2008/ 081534 595 North Harri son
Road, Bell efonte, Pennsylvania 16823 Interface:

Agilent Volatiles Interface with EPC, Agil ent
Technol dgbesrthd&aisdoeRbar, BelldéfentBoRehns\Wamangszm,
Del aware 19808 GC-Ms: Agil ent 6890N GC - Agilent 5975C

IntMERxe: AgiAgant Vickatihsrohegfiaes witk §PC, Ggidre TechdotgRaad,

W | m ngtasn) Coeteavide Bod® §0iniSghh vl ewa€hiexgBs at i on
Revi sion E, NI STO5 Mass Spectral Database Agil ent

Gaetshnol ogjilest, 63268 G Ce mighenti S97 8C RS, Adiehtii st hoingieOE,
19808 @860 DentddRie/EaE OViimikgton Z0elawane 1BSL2 pm
Agi | ent Technol ogi es 2850 Centervill e Road,

Softiviara: ngt@irem DeticenvReésidDBOISIS TCONRISE ISPNG rdHi® aCavedet | ons:
Gas: helAgiant Teoteclogibs @8be Rentandlp: REM), Wisingtbe, DE, 19808
equi libration: 60C for 30 m nutes M xi ng: rotation

Cotimini gh HFSE@E 3thg:x GA@epn wital2 womgebisTashtdlogieap at 40
mllilit2866 Oententite Road, Wiingtoe, DelBvyrepl®868: 40
mlliliters/mnute for 3 mnutes at 30C Desorb: 260C

CONBITIONE Nnut e Val ve oven: 130C Transfer line: 150C

ndi t ‘+as: helium Interface: 150C Mode:

H Pﬁ%q’é' AlengS: Lo Split flow 40

P99 PPERPR] R Eﬁg Cojum flow 1.0

-aﬂ\p?i?le %I %r’a Mgl d for 30 minutes

iXing: rotation on hig

Sampling: sweep vial contents onto trap at 40 milliliters/minute for 1 minute

Dry purge: 40 milliliters/minute for 3 minutes at 30°C

Desorb: 260°C for 1 minute

Valve oven: 130°C

Transfer line: 150°C

e & & & & ¢ & 2

GC Conditions: Gas: helium

Interface: 150°C

Mode: split

Split ratio: 40:1

Split flow: 40 milliliters/minute

Column flow: 1.0 milliliters/minute

Linear velocity: 36 centimeters/second

Oven; 30°C (10 minutes) - 200°C at 6°C/minute (7 minute hold)

MS Conditions: Transfer line: 200°C
e  Source: 230°C

¢ Mode: full scan

» Scanrange:; 35-400 u.

The compounds (e.g., hexanal) detected during the HS GC-MS analysis are
identified using the National Institute of Standards Mass Spectral Database. The
areas (total ion counts) of the compounds detected and the area (total ion count) of
the internal standard (ISTD) are used to calculate concentration according to the
following equation:

Area of Compound x Total Amount ISTD (nanograms) = Concentration (parts per billion)
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Li near velocity: 36 centineters/second Oven: 30C (10
m nutes) - 200C at 6C/ mnute (7 mnute hold) M5
w@omvdiogizens: Transfer |ine: 200C Source: 230C PCIVDEBNS/081534
full scan Scan range: 35-400 u. The compounds (e.g.,
hexanal ) detected during the HS GC-M5 anal ysis are
identified using the National Institute of Standards
Mass Spectral Database. The areas (total ion counts)
Arexf of i$ED conpousdspld @feitt gecknand t he area (total ion
count) of the internal standard (I STD) are used to
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shown in the above data table, |ess hexanal (i. a

AsEAowROATIRY BSDvel Satd BlRased hé(él%ﬂ(ﬁehea 11 bém;%@ld) is re[eased
powders conprising |ecithin and hydrol ézed casein

from dhintritiosanpPedeEs eamarisiict Pﬁcﬁh'an%ﬂqwfl’ FEIvgse FaRpByProtein

(SBBeeB)bor( SR ﬁ“aaohycﬁ&y;ﬁéarml@éye&ofe‘ﬂﬂ (shaem Iém;t) rabtdo%a}ed to the
nu? vvders conprising lecithin and no prote

g R S awéﬂ%*ewvae&rf&?t@%dr%mples Aand D)

under the study conditions.

The VOC data are consistent with the above-described peroxide value, sensory, and
OSI-NMR data and show that a mixture of lecithin and hydrolyzed casein protein or a
mixture of lecithin and hydrolyzed whey protein, as described herein, are able fo
protect powdered nutritional products better than lecithin alone under the above-

described conditions.

As shown in the above data tables for Study 3, lecithin in combination with
hydrolyzed casein protein provides a greater than expected antioxidant effect in a
nutritional powder matrix, which is consistent with the Study 1 and 2 OSI resulls that
demonstrate the synergism of lecithin and hydrolyzed casein protein in an oil blend

matrix as described hereinbefore.

SUMMARY
The collective data from the studies show that hydrolyzed casein protein in
combination with lecithin, as described herein, provide a synergistic antioxidant

effect in both an oil blend and nutritional powder matrix. The combination of
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nore typically added to nutritional |iquids; however,
lecithin is added to nutritional liquids for its

functionality as an ermulsifier, rather than as an
antioxi dant. Furthernore, hydrolyzed casein proteinis
typically added to nutritional powders to inprove
protein tolerance, not as an antioxidant. The data are
especially surprising because not only are lecithin
and hydrol yzed casein protein both non- conventiona
nutritional powder antioxidants; remarkably, the

conmbi nation of the two ingredients provide a

synergi stic antioxidant effect in both oil blend and
nutritional powder matrices. 29 WO 2009/ 085386
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WHAT IS CLAIMED I S: 1. A conposition conprising: (a)
carbohydrate; (b) lipid, conprising from about 0.25%
WO 0024083386 2. 5 % | eci thin by weight of total |P@EI/Us2008)81534
from about 0.5%to about 10% hydrol yzed casein protein
by weight of total protein; and (d) from about 90%to
about 99.5% i ntact protein by weight of total protein;
wherein the conposition is a nutritional powder. 2.
WHAZ Is @gamiEDiIsn of claim 1, wherein the hydrol yzed
casein protein has a degree of hydrolysis of between
1. dbounp@iticarmdmaeing: 90% 3. The conposition of claim i1,
V\he(aqlcgrgoh@dragédrol yzed casein protein has a degree of
hyd %.an 0 h
bg ¥?| %Oan%FP]gl 3 1 HoaUQ%LES l/g t%ngbt% {j 2. )/éFecpﬁg%% wel a%hT £
prooéﬁ”r'ip'ﬁas a degree of hydrolysis of between about
45%calﬂdnﬂhmut 0.80%p dhoulltty, apdPigsdd ¢asingfrotelnadymvdight of total
conpositi on conpri ses from about 0.25% to
abo Yoof the |ecit ht ot al id.
%%émmﬁ@aé??% %aB?”tgﬁaﬁ"?ﬁ”ia)& W&‘%Phwﬁﬁ "%‘Hﬁ‘b%’&‘%‘%n
corrwhezsarsthé compahivert is @.rédbtichal peloat. 5% of t he
hydrol yzed casein protein by weight of total protein.

2, 7Theqc&ﬁﬁﬂ%ﬂ§>htdf%&lrﬁthbﬁézrn% aﬁﬂﬁyz‘é@r@@QM%&Elﬁ ha(s@ degree
risi n% from about 25% t o about

Off‘&rp'ﬁ’ﬁi?ﬁf B‘?/tw\%“@ put o anbalaut PP%hi d; (c) from about
O 5% to about 10% hydr oI yzed casein protein by weight
total protein; and from about 90% to about
3. 9@%%@?&%@9 Oérclﬂrél n""B?"%Fh&ﬁtyd{ﬁyz@étcaﬁe‘ﬁP&*@'Pﬁ“as a degree

of WABRLB of BaWeBRBB&It thoNadSarit Be,ant formul a
nutritional powder. 30 WD 2009/ 085386

PCT/ US2008/ 081534 8. The conposition of claim?7,
4. vvi’r%&irnpdsh@nfw@ra%wz %eﬁ‘eﬂrﬁﬁieﬂwym&}z%fba@élﬁ S@otguﬂg{a%% d&free

ydrol ysis of between about 8% and about
OfBbqfﬁld%'ﬁlof befween epatit P angicst B0%he hydrol yzed casein

protein has a degree

5. The composition of claim 1, wherein the composition comprises from about 0.25%

to about 1.0 % of the lecithin by weight of total lipid.

6. The composition of claim 1, wherein the compaosition comprises from about 0.5%

to about 5% of the hydrolyzed casein protein by weight of fotal protein.

7. A composition comprising:
(a) carbohydrate;
(b} lipid, comprising from about 0.25% to about 2.5 % lecithin by weight of
total lipid;
(c) from about 0.5% to about 10% hydrolyzed casein protein by weight of total
protein; and
(d} from about 90% to about 99.5% intact protein by weight of total protein;
wherein the composition is an infant formula nutritional powder,
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of hydrol ysis of between about 23% and about 80% 10.
The conposition of claim7, wherein the hydrolyzed

W@ a@e/0853p6 ot ei n has a degree of hydrol ysis of POPUSINE$1081534
about 45% and about 80% it The conposition of claim
7, wherein the conposition conprises per 100 kcal
fromabout 3 to about 8 grans of the lipid, from about
| to about 6 granms of the protein, and from about 8

8. t Theadrowdostion gif akmn Of whbeirchebghtizat €asdi? proléie has a degree
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of bpirblysia vt lostweer hiese@BY dhdi. abAut®Itposi tion conpri si ng:
(a) carbohydrate; (b) lipid, conprising from about
0.25%to about 1.5 %l ecithin by weight of total
10l iTpiedpmpoesitibr ohelaibol twHerdfditeohyabaytedSsbiy grotbyzed a degree

of v n 8L R Gach PR A BEtEreetosb bR act pr ot ol n by wel g

of total protein; wherein the conposition is an

11 “Fh%”éo n?cﬁsiﬂ’éln V\%fnrﬁ'é H tﬁﬁ‘earﬁlngﬂg\do%r’r\gag'aém -Egr%pﬁ@e@pgesrl ‘Fq%} Kkal

erern casein"protei
froen aldmgrie® aﬁodaﬁdgrahysofsheﬂuplbefmeabwbduﬂo Maﬁograrbemf the

pri e an%]f{é’épagé’@%/tﬁ%%&ﬁx ?%9%?91%%&%%&& 16. The

ion o wherern 1 rol yzed casein
proteln has a degree of hydr ol ysi s of betmeen about

23 n 8Q% T i tj.an ol ai .

12 nol B %O’%ﬁ‘%@f’ a1 Clgz’é‘ol ycgg%eﬁgnpg,zet b ﬁ%@piéegdgg%% g

polyyuisaizdm&ds‘atnbja@@tween about 45% and about 80% 18. The
conposition of claim 14, wherein the conposition
conprises per 100 kcal fromabout 3 to about 8 grans

13ofThehenpigsitidp of claim dBowhergint mewbwmsaur@tmﬁmfaddr@mprises
' ng_.fr 0, AP0, f
ool BH oot ol Q0 SHBHacab S AU 305, SF i
thareéef. | i pi d conprises a |long chain pol yunsat urated
fatty acid.

14. A composition comprising:

{a) carbohydrate;

(b) lipid, comprising from about 0.25% to about 1.5 % lecithin by weight of
total lipid;

(c) from about 0.5% to about 5% hydrolyzed casein protein by weight of total
protein; and

(d) from about 95% to about 99.5% intact protein by weight of total protein;
wherein the composition is an infant formula nutritional powder.

15. The composition of claim 14, wherein the hydrolyzed casein protein has a

degree of hydrolysis of between about 8% and about 90%.
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20. The conposition of claim 19, wherein the

pol yunsaturated fatty acid conpri ses decosahexaenoic
wa@eood/osBBE€ osapent aenoi ¢ aci d, arachi doni ¢ aci dPCDUS2008/081534

conbi nations thereof. 32

16. The composition of claim 14, wherein the hydrolyzed casein protein has a

degree of hydrolysis of between about 23% and about 80%.

17. The composition of claim 14, wherein the hydrolyzed casein protein has a

degree of hydrolysis of between about 45% and about 80%.

18. The composition of ¢laim 14, wherein the composition comprises per 160 kcal
from about 3 to about 8 grams of the lipid, from about 1 to about 6 grams of the

protein, and from about 8 to about 16 grams of the carbohydrate.

19. The composition of claim 14, wherein the lipid comprises a long chain

polyunsaturated fatty acid.
20. The compeosition of claim 19, wherein the polyunsaturated fatty acid comprises

decosahexaencic acid, eicosapentaenoic acid, arachidonic acid, or combinations

thereof.
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