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become well known and commonly used in providing a supplemental or sole source

of nutrition early in life. Although human milk is generaily accepted as a superior
nutritional source for infants, many infant nutritional formulas can stili provide a
quality alternative for those mothers who cannot breastfeed or choose not to under
their particular circumstances. These infant formulas typically contain proteins,

carbohydrates, lipids, vitamins, minerals, and other nutrients.

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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infant formulas and other oxidatively sensitive nutritional powders, comprise

carbohydrate, lipid, protein, and select levels of lecithin and at least one hydrolyzed
protein selected from hydrolyzed casein protein and hydrolyzed whey protein. These
and other essential or optional elements of the nutritional powders are described in

detail hereinafter.

The term “lipid” as used herein, unless otherwise specified, means any element of
the nutritional powder formula soluble in an organic solvent, including fats, oils, and

combinations thereof.

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.
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The term “nutritional powder” as used herein, unless otherwise specified, refers to
flowable or substantially flowable pariiculate nutritional formulas, or at least
particulate nutritional formulas that can be easily scooped with a spoon or similar
other device, wherein the compositions may be reconstituted with a suitable fluid,
typically water, to form a liquid nutritional composition for use in the desired targeted
group, e.g., adults, pediatrics including infants, children, toddlers, diabetics, critical

care patients, or non-humans such as livestock, pets, and wildlife.

The term “infant formula” as used herein, unless otherwise 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.
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disclosure of from 1 to 10 should be construed as supporiing a range of from 2 to 8,
from 310 7, from 510 6, from 1 to 9, from 3.6 to 4.6, from 3.5 to 8.9, and so forth.

All references to singular characteristics or limitations of the embodiments described
herein shall include the corresponding plural characteristic or limitation, and vice
versa, unless otherwise specified or clearly implied to the contrary by the context in

which the reference is made.

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.
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The terms "hydrolysate” or “hydrolyzed protein” are used interchangeably herein and
unless otherwise specified, refer to protein that has been hydrolyzed or broken down
into shorter peptide fragments and/or amino acids. In the broadest sense, a profein
has been hydrolyzed when one or more peptide bonds have been broken. Breaking
of peptide bonds may occur unintentionally or incidentally during manufacture, for
example, incidentally due to heating or shear. For purposes of the nutritional powder
embodiments herein, the terms “hydrolysate” or “hydrolyzed protein” mean a protein
that has been processed or treated in a manner intended to break peptide bends.
Intentional hydrolysis may be carried out, for example, by treating an intact protein
with enzymes, acids, bases, or combinations thereof. The hydrolyzed proteins for

use herein are typically prepared by enzyme hydrolysis.
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0.2125 M sodium phosphate buffer (pH 8.2) and 2 milliliters of 0.1%
trinitrobenzenesulphonic acid, followed by incubation in the dark for 60 minutes at
50°C. The reaction is quenched by adding 4 milliliters of 0.100 N HCl. The
absorbance is then read at 340 nanometers. A 1.5 mM L-leucine sclution is used as
the standard. Transformation of the measured leucine amino equivalents to a degree
of hydrolysis is carried out by way of a standard curve for each particular protein

substrate (Jens Adler-Nissen, J. Agr. Food Chem. vol. 27, no. 6, 1979).

For purposes of this invention, degree of protein hydrolysis is not the same as the
amino nitrogen to total nitrogen ratio (AN/TN} of a protein source, in which the amino
nitrogen (AN) component is quantified by USP titration methods for determining
amino nitrogen content, while the fotal nitrogen (TN) component is determined by the
Tecator Kjeldahl method. When a peptide bond in a protein is broken by enzymatic
hydrolysis, one amino group is released for each peptide bond broken, causing an
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Hydrolyzed casein protein and/or hydrolyzed whey protein suitable for use herein
may be obtained from any known or otherwise suitable nutrition source. Non-limiting
examples include hydrolyzed casein protein and hydrolyzed whey protein from DMV
International, Delhi, New York, USA; and hydrolyzed casein protein and hydrolyzed
whey protein from Arla Food Ingredients, Skanderborgvej, Denmark.

Intact Protein
The various embodiments described herein may comprise from about 90% to about
99.5% intact protein by weight of total protein, including from about 95% to about
99.5%, and also including from about 97% to about 89.2% by weight of total protein.
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indratiey frorgraditeh? %, to Skawidés, amdgis inciDeing#oky about 0.2% to about
2% by weight of total protein. The free amino acids may be added, inherent in the
hydrolyzed protein, or combinations thereof. For the purposes of this invention,
added free amino acids that are not inherent in a hydrolyzed protein have a degree
of hydrolysis of 100%. Non-limiting examples of suitable protein free amino acids
include tryptophan, glutamine, tyrosine, methionine, cysteine, arginine, and
combinations thereof. Non-limiting examples of non-protein amino acids suitable for
use herein include carnitine and taurine. In some cases, the D-forms of the amino
acids are considered as nutritionally equivalent to the L-forms, and isomer mixtures

may be used to lower costs.

Lecithin
The various embodiments described herein may comprise from about 0.25% to
about 2.5 % lecithin by weight of total lipid, including from about 0.25% to about
1.5%, and also including from about 0.3% to about 0.8% by weight of total lipid.
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Intact Protein The various enbodi nents descri bed
herein may conprise from about 90%to about 99. 5%

WO 2109085388 ot ei n by wei ght of total protein, ineCTTUB2098/081596
from about 95%to about 99.5% and also including from
about 97% to about 99. 2% by wei ght of total
protein. The term"intact protein" as used herein,
unl ess otherw se specified, refers to protein that has
not been intentionally processed or treated in a

nner intended to, break peptide bonds., Intact . .
Legﬁmsei A€ aPEIABHENMr &1 yTEFBr o‘%ei £ plat &ﬁ@édw&s (eg.
phbﬁﬁ]{éti@&ﬂ@i&ﬁé,_ t Ophdﬁpfﬁﬁdym@noihyﬂﬁ@l Y Sdrsi, léllp?oﬁ:@sah@ﬁeosiim).

unal tere rimary structure (i.e. a co et e am no
PrifeaBhoRe)s YREabt St oPelhs Siade” Ppagi gD cbhponen
Letiyittsol yisy Sagb zenwin Astheucdumpdieds ntadt @ ofred nattfyoracids,
use herein are substantially free of hydrao . :
P ETIEs AteB i PR ek ShRReRs. B Sk TPisyray o
col@m@igrcoergauadd) Lestking han sdmefnby classightasaflyceyod pbbsphelibids
protein, including iess than 0,5% and .also includi
or FBSSRE b h, R BhEoBPORysr b7y 2am Br it Sepetfdey Sad thus
enmisiiey ismciomdligbl e for use herein may be obtai ned from
any known or otherw se suitable nutrition source.
Non-limting exanples of suitable intact proteins
Letithtisugre tgpyallpasiddd tarlidid Basadod s énauding baiitionaivtigyds), as

rotein, [i rotein eef coll a [
enfliftedh, o, b e gl Bundle Fopff otfEbneB R aR b Hol separate
Leeitad aree apsrohed dyntheaynitadr Skees Eonghrarsie Dfuge ddanmistaation for
aci ds. However. he nut r.-ti I e i ne N
nofih SRnsBRRES n HECs b LB ) RSN AP SEIE Nih-imiting
exanp@s obleciengbititadbfe footisd hepeiatimdlure egyclecithimgvheabiecidtboworn
2% t o,_ahout 79 | so.incl i . t 90,10
ey eS LR, mdeter i, 3 t3h bt BRI BRGH Te Eieiments
delébbley hersigtypicelly tamtalsepoptegitnin. The free am no aci ds
may be added, inherent in the hydrolyzed protein, or

conbi nations thereof. For the purposes of this
Lecithrentuitable fwdes herem aay e alcteidedtfhem aayeknown or otherwise

sugtémee rn%ﬂ&ioh nso%r&ay drl\?clnyiﬁﬁ%%go re%r%i:l@s hﬁ(‘!ﬁﬁd@ sg9958§1in from ADM
Specialty Food Ingredients, Decatur, Hlinois, USA; soy lecithin from Solae, LLC, St.
Louis, Missouri, USA; and soy lecithin from American Lecithin Company, Oxford,
Connecticut, USA.

Nutrients
The nutritional powder embodiments described herein may comprise sufficient types
and amounts of nutrients to meet the targeted dietary needs of the intended user.
These powder formulas comprise protein, carbohydrate, and a lipid, as described
herein. The formulas may further comprise vitamins, minerals, or other ingredients

suitable for use in powder nutritional formulas.

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
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nodi f! ed | ecithin, and conbi nations thereof . The
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e fat2Q6&ci ds
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or lactose-free, or combinations thereof, non-limiting examples include hydrolyzed,
intact, naturally and/or chemically modified starch, maltodextrin, glucose polymers,
sucrose, corn syrup, corn syrup solids, rice or potato derived carbohydrate, glucose,
fructose, lactose, high fructose corn syrup, indigestible oligosaccharides such as

fructooligosaccharides (FOS), and combinations thereof.

Non-limiting examples of lipids suitable for use herein include coconut oil, soy oil,
corn oil, olive oil, safflower oil, high oleic safflower oil, MCT oil {medium chain
triglycerides), sunflower oil, high oleic sunflower oil, palm and palm kernel oils, palm

olein, canola oil, marine oils, cottonseed oils, and combinations thereof.

The lipids for use herein may comprise long chain polyunsaturated fatty acids, non-
limiting examples of which include decosahexaenoic acid, eicosapentaencic acid,

arachidonic acid, or combinations thereof.
10
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descri bed herein typically conprise soy |ecithin.

Lecithins suitable for use herein may be obtained from
W@eopoksissh or ot herwi se suitable nutrition souPCEUS2008/081596

Non-limting exanples include soy lecithin from ADM

Speci alty Food Ingredients, Decatur, Illinois, USA

soy lecithin from Sol ae, LLC, St. Louis, Mssouri,

USA; and soy lecithin from Ameri can Lecithin Conpany,

beR¥AdH| Gife6ia NN @f4its Wuch WSAnhBbiddd rainsa nEhﬁsn@thHévdld};ﬂﬂ@it Non-
powder enbodlnents .descri bed herein, conpr i

ikt $et Ot FFESCANE SR GIROSSRT GRIPFT S Vo TR PRENC

aclddm@ridedmeiied any efgersvaf ofid)eruhgdiesidetgalser andh@sevinations
omder formul as conprise protein, carbohydrate, and a

the'Bdi d, as described herein. The fornulas may further
conprise vitamns, mnerals, or ot her i ngr edi ent s
nutritiona

sui table for use in powde
Th‘é‘n‘?ﬂl'ﬁ?é'@P”%a@%@ﬁya%?’%’?“pﬁeo?B¥ o eetepy B LS e itng
exelﬁhb@@i cf]fewgiﬁh hiedt @den vitemyin VAT yitaerom S, deraatih \E, dﬁpmn"dKnghfamlne
on the d.etar t tendduser
o HERAE A & AL (58 O BEEor R @ Rieg: viBhin
C, hnsRyletholiak esalte ahd typiatiodd Yefeof, rant abedinatitra thereof.
nutritional powders described herein within the ranges
described in the followng table. * each nuneri cal

Th‘eaémﬁodmepuse!wdednay cbhpridee by ' falaow.etrfétyDbff fdgregads, non-timiting
car,bohydr at es

S ot ej
3 als o B Bl op AL EoneRl U30 AL RBErese.
cobn@*/vnocﬂmi mxyurbepu’@esiumn rtdigbdenbodichents, beesium, chromium,

utrients are eV\/lththe

cridecangraararees elet bR bRaiPBT bR *are. cat o

for their intended use, and do not otherw se unduly

i mpai r product perfqg drates suitable for

use herein may be SI6 teita In %d%%@/
THeashlogdmeantdeseribed herein may further compnse other optional ingredients
that may modify the physical, chemical, aesthetic, or processing characteristics of
the compositions or serve as additional nutritional components when used in the
targeted population. Many such optional ingredients are known or otherwise suitable
for use in nutritional powders, including powder infant formulas, and may also be
used in the nutritional powder embodiments herein, provided that such optional
materials are compatible with the essential materials described herein, are safe and

effective for their intended use, and do not otherwise unduly impair product

performance,

Non-limiting examples of such optional ingredients include preservatives, additional
anti-oxidants, emulsifying agents, buffers, colorants, flavors, vitamins, minerals,
nucleotides and nucleosides, probiotics, prebiotics, lactoferrin and related

derivatives, thickening agents and stabilizers, and so forth.
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or iactose-free, or conbinations thereof, non-limting

exanpl es i nclude hydrol yzed, intact, naturally and/or
web@aigsBd y nodi fied starch, nmitodextrin, gl uRGBEES2008/081596

pol ymers, sucrose, corn syrup, corn syrup solids, rice

or potato derived carbohydrate, glucose, fructose,

| act ose, high fructose corn syrup, indigestible

ol i gosacchari des such as fructooligosaccharides (FOS),

and conbi nat i ons hfagt Eefmuli@mbddienhity exanpl es of
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t hereof. The id for use herei rise
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lipiX amppreseid o hedtidnd cksdded @cins diRwearetable. aci d,

ei cosapent aenoi ¢ acid, arachidonic acid, or

-re These materials are known to
Infgat for Aagro gs; fo

et-s |n |n'F anfc cuech as nnhanr-n-j
=AY A A NI

braln and -ISIOﬂ devel opnent . hbnlln1t|ng sdb4%es of
ar RafHeHeNi ¢ EeAbdiReROSRAPERYAONRES aCi Oire@dHbtituted, as
docosahexag¢noi ¢ acid include nmarine oil, egg gfrived
oils, fungal oil, algal|oil, and combj nati on€% her eof
E% 5;‘9 I mentemhigem My capgise any of sa-veglety
0 am ns$ 2" N@Rnsdidehf N9 examy es of| whi chghmgl ude
Vi [gﬂkg . Vit ambdidkentvi tam n3lg, vitam n K, sphgsam ne,
rib Vi nopYELERIBR, | VI Tanil@igBIZ, |ni aci np7ielic
actd, —pant oty CoddRLgl T otT g vitamin C ihasi tol,
(ﬁ? tﬁE‘ ?I?\ber%b]émgﬁt atives: tzper ej!l and{g.o4

conbtmratt+ons—thereof- e TTl UUI ments herern Ilbly

“alt pupeiicsevalngs F@iﬁc%de@idwfbif {eref abfferal s, non-limting
exanpl es of which include cal cium phosphorus

Th%aaﬁﬁt%nﬁ%owa&@ he?élﬁ]%cid'%nﬁ%@%ﬁwm@%@é that @FnPAse per 100
sodi um potassium nol ybdenum chloride, selenium

keghelofaimiwle oI Brmere, of P feflowing: delanyar (fesn @H%ﬁltﬂo toggrput
1260N0 NALIANS L8t @8but 40 to about 150 [U), vitamin K (at least about 4

mcg), vitamin E (at least about 0.3 U}, vitamin C (at least about 8 mg), thiamine (at

least about 8 meg), vitamin B12 (at least about 0.15 mcg), niacin (at least about 250
mcg), folic acid (at least about 4 mcg), pantothenic acid (at least about 300 mcg),
biotin (at least about 1.5 mcg), choline {(at least about 7 mg), and inositol (at least

about 4 mg).

The nutritional powders herein include those embodiments that comprise per 100
kcal of formula one or more of the following: calcium (at least about 50 mg),
phosphorus (at least about 25 mg), magnesium (at least about 6 mg), iron (at least
about 0.15 mg), iodine (at least about 5 meg), zinc (at least about 0.5 mg), copper (at

least about 60 mcg), manganese (at least about 5 meg), sodium (from about 20 to
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Optional ingredients The enbodi ments descri bed herein

may further conprise other optional ingredients that
woreapomsidsg y t he physical, chenical, aesthetic,P@F/US2008/081596

processi ng characteristics of the conpositions or

serve as additional nutritional conponents when used

in the targeted popul ati on. Many such optiona

i ngredi ents are known or otherw se suitable for use in
abBUttﬂ'O mgprpa{as@@md(%m atoe BOIeh Bigbud VUl @1g)| &fdadHiorfder (frumasbout

a be used in the nutritional powder

55éﬁﬁ€ﬂ#ﬁé t'®’herein, provided that such optiona

materials are conpatible with the essential naterials

descri bed herein, are gafe d effective for their

i ntended use, and do n °d¥£§52mpse undul y i npai r
Thlérébfﬁw@itmm fx@‘@rﬂiﬁd’ﬂé @ytpidﬁmﬂ il thm'dri‘nrtg fiewairp loesudtarsiaihflowable

OEL‘ nal % di ent | E,]t]eservat#’vesth ddi t | onal|
pa el PR oo o8 P4 i G SompariaiRotaf Syt hRrsiy
schbp@dorad Miehaurb@switi Mesplos, onuthint bthes dewuke, Wherem the

coPPYTRY BBV AT aeT e n YRR T ek ge Suibfle Rbeous
fEu&it apjidallg ev=ter, antbrsoa fiquit nutritfoant cd?ﬁw(muioa fEnhmiemmt sral or

onltE 14 9 HEBP e T DR MU gt edi oRe e

abbatr 48 h&)utsﬂngﬁtlcﬁﬁlg OIS BEBUI0Z4 heers, papudiad irmofydian right after,
woul d

e el o CrBub Rt Indfied Bk B3, padpHEed Gy efesi o

otﬁdﬂg&@mnbodtmmae affentprel sanngu!atlaefoaar b@hy dpuabtity ofi pitdtional
a rotejn concentrations edln | owi n
oy Btk B SRR AR RO ortitoyifla g R | oV o

nunerical val ues preceded by the tern1"about" The

nut r i tlona rs rel I ncl ude t hpse. e [ .
TP ERU R Fe BEBEF Mo bt 8PF e anis SPOL PE Myftiuse
cotfatnefgldnavihag staréd anter Ambiknocoraitions @500 t@ ahb@duds months,

including from about 12 to about 24 months. For multi-use containers, these

packages may be opened and then covered for repeated use by the ultimate user,
provided that the covered package is then stored under ambient conditions (e.g.,

avoid extreme temperatures) and the contents used within about one month or so.

Method of Manufacture

The nutritional powder embodiments may be prepared by any known or otherwise
effective technique suitable for making and formulating nutritional powders,
variations of which may depend upon variables such as the selected ingredient
combination, packaging and container selection, and so forth. Such technigues and
variations are described in the nutritional art or are otherwise well known to those

skilled in the nutritional art.

The nutritional powder embodiments, including the exemplified formulas described
hereinafter, may therefore be prepared by any of a variety of known or otherwise
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vitamn K (at | east about 4 neg), vitamn E (at | east
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thiam ne (at |east about 8 nmeg), vitamn Bl2 (at | east

about 0.15 neg), niacin (at |east about 250 neg),

folic acid (at |east about 4 neg), pantothenic acid
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| east about 4 ng). The nutritional powders here

ik PRRRIOR HYls 87 GRYBENTIERE ST BB P Pl oses. 15BleRialPics,

sta@ﬁ;z&@r@mbmeplftﬁrr@rat;mra%sofwtamsf PhihsraisN@r cobFiattnd Eereof.
| east about 50 ng) phosphorus | east

Theregiwes isupmuktiede 2bte 4t *@fﬂ?@?s'f’i?‘? ofﬁ”ff a?aﬁiasvaf%u%’fhei’
soIQtlcgnr% rFH!)(turésodirr@héraﬁnak&@%t i tbé a@dé@gﬁ) th&irasul@d emulsion

| east about per out
belorm GiFBY " (e F%@ngg brapeRnGs THs 5esu r{ff‘?ﬁﬁ Qf?%lﬁd and
dr%&ébﬁt@éb@@ér f@ﬂn,ﬁhlch ﬁﬁyaﬁa(wdih(bpfzﬁﬁmS@bwtay aamtgl)ora:btﬁalt heat-
( , and_ ch| ori m about to a
e DR roRa oM SR BT ES At PR el BoT O TSP Rl or
opii(ﬂ%tl fz(ﬂéfl.@h?ffs Hagwalzbe ber a&@é@sttanth:ealfd;rynuﬁdnewaby edry blending,
articul ate oSi ti ns, r a eas at e
ag@'sms@ém& gheteRipe ﬁagﬁ % PYrack 53 1p% %&@Wﬁeﬂ Just
forMetiRoRd p@0ONates. Sim | ar other device, wherein the
conpositions may be reconstituted by the intended user

with a suitable aqueous fluid, typically water, to
Otrﬁé}rsmtabib infithadis Tt mhttm&gnmaht:mnmmhhb are fecribearect eaenple, in

o 8 Bhen S84 S ot Be LU A N TR SRS ] g, ano
U. snpétudu 680800 Dardhautt 24, halthdesamddioad see imotpoditad) herein
ht after, reconstitution. The enbodi nents i nclude

byg gg’fﬂcﬁ'ri ed, agglonerated, dry mixed or other known or
ot herwi se effective particulate form The quantity of

nutritional powder requly L produce a vol une

sui tabl e for one servi ry.
The following examples further describe and demonstrate specific embodiments
within the scope of the present invention. The examples are given solely for the
purpose of illustration and are not to be construed as limitations of the present
invention, as many variations thereof are possible without departing from 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, hydrolyzed whey protein, and
combinations thereof, and lecithin, as described herein, wherein each composition

has improved oxidative stability and improved sensory performance.
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vy R S Sl DY OTY g ending, o 144 0
DH 27 (kg)
Calcium Carbonate 183 184 185 185
(kg)
ARASCO Mortierelia 134 134 134 134
alpine Oil (kg)
Soy Lecithin {kg) 115 115 57.5 259
Nucleotide-Choline 107 107 107 107
Premix (kg)
Potassium Chloride 59.8 58.4 55.1 55.9
(kg)
Ascorbic Acid (kg) 57.8 57.8 57.8 57.8
Vit/Min/Premix (kg) 50.6 50.6 50.6 50.6
DHASCO 50.5 50.5 50.5 50.5
Crypthecodinium
cohnii Oil (kg)
Magnesium Chloride 46.9 47.1 47.5 47.4
(kg)
Citric Acid (kg) 26.1 26.1 26.1 26.1
Sodium Chloride {(kg) 247 26.0 28.7 28.1
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car bohydrate-mneral slurry is prepared by dissol ving
A pioteic-ar-biblyidly &t grepared by combining high oleic sunflower oil, soybean oil,

and coconut oil at about 49 - 60°C, followed by the addition of ascorby! palmitate,
mixed tocopherols, soy lecithin, oil soluble vitamin premix, whey protein concentrate,
casein hydrolysate and/or whey hydrolysate, and calcium carbonate. The resulting
oll slurry is held under moderate agitation at about 38 - 48°C until it is later blended

with the other prepared slurries.

Water, the carbohydrate-mineral siurry and the protein-in-oil slurry, are combined
under adequate agitation. The pH of the resulting blend is adjusted with potassium
hydroxide. This blend is held under moderate agitation at about 49-60°C. The ARA

and DHA oil is added following the pH adjustment and prior to processing.

The resulting blend is heated to about 71-77°C, emulsified through a single stage
homogenizer to a maximum of about 300 psig, 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
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The evaporated blend is passed through a spray drier, targeting a moisture level of
about 2.5% in the finished powder. The finished powder then undergoes
agglomeration with water as the binder solution. The completed product is then

packaged into suitable containers.

STUDY 1
A study is conducted to evaluate the antioxidant capability of oil blends comprising
lecithin, hydrolyzed casein protein, and combinations thereof. The batch variables

are described below in the Study 1 results table.
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1 and Day 2 results are generated, which are summarized in the following table,
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bl end sanple (Sanple G conprising 1.0% |l ecithin

A Ghoa® in REbdVe LEG 2BY, beiih BlisRE-RARER!Ssein protein exhibit a
synergistic antioxidant effect under the above-described conditions. Surprisingly,
samples comprising lecithin in combination with hydrolyzed casein protein (Samples
B, C, D, and E) are more effective in protecting against oxidation than expected, as
the combination of lecithin and hydrolyzed casein protein provides greater protection
against oxidation than the sum of the amount of protection provided, individually, by
lecithin and hydrolyzed casein protein. For example, the Day 2 expected result for
the oil blend comprising 0.40% lecithin and 0.99% hydrolyzed casein protein
(Sample C) is 8.7; however, the actual average OS] result is 20.8. Surprisingly, the
actual average OSI result is more than double that of the expected result, which is
the sum of the oil blend comprising 0.40% lecithin (Sample 1) and the oil blend
comprising 0.99% hydrolyzed casein protein (Sample G).
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The base formula used to prepare each test sample contains approximately (per 100
kcal): 2.07 grams protein (non fat dry milk, whey protein concentrate), 5.4 grams fat
(high-oleic safflower, soy, coconut oils, arachidonic acid, docosahexaenoic acid),
10.8 grams carbohydrate (lactose), minerals (calcium 78 mg, phosphorus 42 mg,
magnesium 6 mg, sodium 24 mg, potassium 105 mg, chloride 65 mg, iron 1.8 mg,
zinc 0.75 mg, copper 0.08 mg, iodine 0.006 mg, manganese 5 pg, selenium 1.8 ug),
and vitamins (vitamin A 300 U, vitamin D 60 1U, vitamin E 1.5 U, vitamin Ky 8 ug,
vitamin C 9 mg, thiamine 0.100 mg, riboflavin 0.150 mg, pyridoxine 0.060 mg, niacin
1050 mg, vitamin By, 0.25 pg, folic acid 15 pg, pantothenic acid 0.450 mg, biotin 4.4
ug, choline 16 mg, inositol 4.7 mg).
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modification to the headspace.

One week following manufacture, closed cans of the formulated samples are placed
in elevated temperature storage, at about 37°C and about 43°C. Foliowing 2 weeks
of incubation, the cans are opened and samples are pulled for testing. Between
sampling, the cans are sealed with plastic commercial can overcaps and returned to
elevated temperature storage. Following 5 weeks of elevated temperature storage,

samples are pulled for testing.

Peroxide Value

Peroxides are primary products of lipid oxidation, and the measurement of their
formation may be used to assess the ability of a nutritional powder to resist
oxidation. The peroxide value method is based on the International Dairy
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1/A 0.4 0 0 14.7 17.3
2/B 1.2 4 0 4.93 16.5
3/C 1.2 0 4 2,92 11.1
3/D 0.4 0 0 11.1 25

As shown in above data table, the nutritional powders comprising lecithin and
hydrolyzed casein protein (Sample B) or lecithin and hydrolyzed whey protein
(Sample C) are much more effective in resisting peroxide formation and thus
oxidation than the nutritional powders comprising lecithin and no hydrolyzed proteins
{Samples A and B) under the study conditions. The nutritional powder comprising
lecithin and hydrolyzed whey protein (Sample C) was most effective in resisting

peroxide formation.
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performance of nfldvaripigaabut sevprisly” neas Helgtiedi t i onal
gowder fWeaul a i Erasyal fmté@sh@mooamg iptegsily of ‘RERKs of
el evat ed(rergiger angles: Hevelaesayoddizediayenneiengbiy
panel . The nutriliitensdy powders are eval uated and then
&ssi gnefExdreme i ngrodvchiasor mapeetaptaborh BESEHOPHPASBA|
descri betiangidit he nplek] Bay Algo haxe eawresiavphaoteepbily
descriptors assiliensity.o each sensory evaluation have
not been di rectly correlated to |ipid oxidation, but

Hng osey et g D AR o G R R ARG S

No fishy

Very slight fishy (no degraded)

Slight fishy (no degraded)

Moderate or above intense slight fishy (no degraded)
Very slight to slight degraded fish

Moderate or above slight degraded fish

D

WO

The verbal descriptors assigned to each sensory evaluation have not been directly

correlated to lipid oxidation, but are ciosely related to consumer acceptance.

The sensory results are summarized in the following table.
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The sensory results are summarized in the foll ow ng

tabl e. As shown in the above data tabl es,

wmeiopsizehal powders conprising |ecithin and nRCT/US2008/081596

t he

hydroSyzed proteins (Sanples A and D) displayed fishy
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EXTRACTI ON: To extract the |ipi each powder sanple
Asj shopinyadhg gbeMendat 2@&)3%&‘&% @uiﬁE@r@l @@@ﬁ@r‘,stc}g)mprlsmg lecithin and

no%@?&ﬁeﬁ%r@ e)hs:l@%rﬁﬂésl Agarn@n@) dl%!b%d‘flﬁwaﬁété@%ﬁg #Rteldted

each sanple is weighed into glass screwtop
ox@émrr pifdigeort ddyeormgnt ol fhel fiveeiesl fagtiperied. In contrast, the

nuﬁ‘ﬁ%‘é’}%b\ldgé do?n;ﬂ'sﬂ%tiécﬁﬂm' ﬂ@hﬁ@&?zéd%%eﬁrﬁoﬁehﬂ?ample B) or

vori exed for one m nute. , mlliliters

lecithinopedt dvaialyzae ewhei ddoteimhSamg Llafispieneth nrolitaxagtes or
oxtdlioB - A8EPNd6an elevated temperature of 37°C, no fishy notes at 43°C, and

delayed oxidation off-flavors at 43°C.

The sensory data are consistent with the above-described peroxide value data, and
show that a mixture of lecithin and hydrolyzed casein protein or a mixture of lecithin
and hydrolyzed whey protein, as described herein, is able to protect powdered

nutritional products better than lecithin alone under the above-described conditions.

Oxidative Stability Index (OSI) as determined by Nuclear Magnetic Resonance
{NMR) {OSI-NMR)

The oxidative stability index (OSI-NMR) is a method for determining the ability of a
The OSI-NMR test method is similar to the
published work of Hiroaki Saito and Kunisuke Nakamura (Nippon Suisan Gakkaishi,

Vol. 55(9), 1663, (1989)) except that the Folch extraction method is modified to
24

nutritional powder to resist oxidation.



The solutions are maintained at roomtenperature for
approximately 90 m nutes and then are col d-centrifuged
W@003/08038 G for 10 mi nutes. The supernatant i SPETES2008/081596
filtered through 0.2 milineter PTFE syringe filters.
The extracted |lipids are then analyzed via the
af orenenti oned OSI-NVR test nethod. The regions of the
NMR spectra used for integration are 1.1-2.6 ppm
ext(’@ét'tﬁ@ %b!d%)ar%n%it% ot cShtBRMy( Sthatryd FrokOtiRr BetHEhad formula
al i phatic/diall rati o. Each nutritional powder
MGt nul a is eval uat ed following 5 weeks of el evated
tenperature storage, the results of which are
summari zed in the followng table. As shown in

LIRIBE e R HONA Pl eexteRbnR Ry EPSRAVISE RBBPS 12 del t@.ﬂﬁ@*mize

SaI:Tlg%: %Q?%ggﬂ@tyhyﬂ;ﬁ&by ﬁf}%ﬂa[;ﬁ a8 InMIliafse |vJ’Eh(nS@WEh@1cﬁ) ofOZ% of

eaplhGRPPIAIS wwa’w%w&ﬂ %i%%fﬁ"%ﬁ%%er“?&ﬁfgé%n fyges: gEé W@ tgr aliquot of

mehdrRebl )éepsij&tééir AtceeddnN@baGAL Bén Oéiﬂteﬁ@ﬁlf@ﬁoﬁi@&mdtéle Next, 2
nutritiona wders conprisin IeC|th|n an

mlﬁvaﬁsowfﬁwofﬁrratde@rﬁsad(dsain"@sV' (s 18 TR§D VRrtRee dr}ﬂ*’ 34 sHEgnds-

The @BRkIbADHS- mARRFIeS 18 FdonMdribdrftreder @pﬁprdﬂm‘éﬁitwgo FreveUibd Snd
above, the nutritional

conprj sing | eci
0 PGP TS BrOLBIG SO BGee) Mg SOReBE ot pede et
thrb%c @ 2irsillirReer XiFdadliage Mairat 1 i e Organi ¢ Conpounds
) Evaiuation Volatile organic conmpounds (VOCs) are
secondary products of |ipid oxidation, and the

Th@eaﬁgac@aeg@td@farbh%ﬁ ér@lﬂi@ﬁlﬂﬁdﬂﬂiﬁyaf@fﬁm@ﬁdrﬁém GSISER test
i d _oxi dation met hod i nvo estesa
b, orThe! 101007 Girine MR (Poas) NERplat pRo iy bpm
(allpp¥ad)aing 2on2 hephedidngadspacece adSylipastt/dibie| enial yS| s of

col |l ected conponents by gas chromat ography- nass

spectrometry (GC-MS), Each nutritional powder fornula
Edch Rvialisral esbwicer | fowhing 2 aunslustiewerisviof Bl eweltedf elevated

(CTHRR B PGE: PP SRR ALP DA T P i Bl e

using @& glass [pitpeidieed 1] griajarodized he re%%dnh%eesgms
Sampl €| Lecithin | Casein Protein | Whey Protein Aliphatic/Diallvl Rati
Number/ (DH 39) (DH 28) (Aliphatic/Diallyl Ratio)
ﬁi;‘;‘g'{; °/; f‘;{) M| % bywtof | % bywt of total 5 weeks
livid total protein protein 43°C

17A 0.4 0 0 2.33

2/B 1.2 4 0 1.30

3/C 1.2 0 4 1.09

3/D 0.4 0 0 1.72

As shown in the above data table, the nutritional powders comprising lecithin and
hydrolyzed casein protein (Sample B) or lecithin and hydrolyzed whey protein
(Sample C) have lower aliphatic/diallyl ratios and thus are more effective in
protecting against oxidation than the nutritional powders comprising lecithin and no
hydrolyzed proteins (Samples A and B) under the study conditions. Consistent with
the peroxide value results above, the nutritional powder comprising lecithin and

hydrolyzed whey protein (Sample C) was most effective in resisting oxidation.
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Is placed into a 20 mlliliter anber headspace via!

that contains 4 mlliliters of |aboratory water and 2
W@e@u®8388 sodi um chl ori de. The sanpl e is then BEI/K8W08/081596

with a total of 250 nanogranms of internal standard

(chl or obenzene-ds), sealed with a

pol ytetrafl uoroet hyiene (PTFE) lined silicon septum

and vortexed for 30 seconds. Sanples are then anal yzed

VoVdtie @ﬁc %ﬂ@qrﬁﬁ%‘@()d@aid%t:@? M5 anal yS' sis

conduct ed us! Ng OW ng equi prent  and
Volsdileapreprie SOMPOUNIVIPE Hietiel SpaREaNERTPINEL I 1B 94D, 2nd
th@%@aﬁﬁé‘n%t‘ St atheiPRAn SN Fﬁé%b@lus&f {oVssesligid bﬁiUéltaondﬂlh@VOC

Trap: Supel co Vocarh 3000 Su el co 5&?&5\?
mqilm iw@lﬁew@mSarsa\tngepfoh?'ét"e I@éﬁ?ﬁ’f%%/ICQ RPYE6 specifically

hekﬁa@rtfyaﬁe?atecﬁ%bb@gyac QH8Y bh@snhd Eﬁﬁl]sf@@e cidchedEREponents by
i 'ent Technol ogi es 2850 CenterV| | e Road,

QEWPFMW@@Q%?P y@éﬁW@‘ff&fg@@B &&M: Agil ent 6890N GC -
Agi | ent 5975C MSD, Agilent Technol ogi es 2850
Centerville Road, WIm ngton, Delaware 1

08 ft :
Each awiiianal gtpwey famie i e\ﬁil@ﬁ%*‘%@@%ée afve : V@é"g‘ted

rWérla@FE S{B@%B“()'T(H@'i%ﬁnulg@@% G@dﬁw@ftmelcﬂ A JRetad and stlrred under
| m ngt on, 19808 Col um: HP-

voﬁe&@r mms&@ﬁ | & hen wew&'f@amé%et’fﬁs%@faéé ﬁ? %‘P\F?W”&aﬁ@&&amme

{481 a0, 20PphiBweY enb88 028Xk TisNBatBoklamdi 4 irpiititers of
s: helium Mbde: absorbent tra

Eab@aq}pqy, Walah 3Rshe 9ETES @Oq»odg{r)'n ﬁ?fﬁ[ﬁleep'ﬂge ggmple |sr;Tpnen spiked with a

total of 250 nanograms of internal standard (chlorobenzene-ds), sealed with a
palytetrafluoroethylene (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, Ohio 45014

Trap: Supelco Vocarb 3000, Supelco
595 North Harrison Road, Bellefonte, Pennsylvania 16823

interface: Agilent Volatiles Interface with EPC, Agilent Technologies
2850 Centerville Road, Wilmington, Delaware 19808

GC-M3: Agilent 6890N GC — Agilent 5975C MSD, Agilent Technologies
2850 Centerville Road, Wilmington, Delaware 19808

Software: ChemStation Revision E, NIST05 Mass Spectral Database
Agilent Technologies, 2850 Centerville Road, Wilmington, DE, 19808

Column; HP-VOC 30 m x 0.20 mm x 1.12 ym, Agilent Technologies
2850 Centerville Road, Wilmington, Delaware 19808

CONDITIONS

HS Conditions: Gas: helium

» Mode: absorbent trap (2N)

» Sample equilibration: 60°C for 30 minutes
» Mixing: rotation on high
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M xi ng: rotation on high Sanpling: sweep vial contents

onto trap at 40 mlliliters/mnute for 1 mnute Dry
wW@eogess3gd mlliliters/mnute for 3 m nutes atPGD0L2008/081596

Desorb: 260 OC for 1 mnute Valve oven: 1300C

Transfer line: 1500C GC Conditions: Gas: helium

Interface: 15Q0C Modde: split Split ratio: 40:1

Splitflow 40 milliliters/mnute Colum flow 1.0

"HN &Lé plg\} 51,0%% ’:22 d?w?@{%%?%?%%“lterémnut% foﬂire)mutgc

ag @ m nu nd| tions: Transfer
oJPE% 230C Mbde: full scan Scan range:
conpounds (e.g.,

% hexanai ) detected
Pﬁcﬁ" llr}‘?e GC- M5 anal ysis are identified using the

nal Inst | t ute of Standards Mass Spectr al

G&Pﬁgﬁ%@ helMBhs (total ion counts) of the
clg 6&%&@00% ected and the area (total ion count) of

. t'H@der Plr nal standard (1STD) are used to cal cul ate
corlié iy 481 on according to the foll owi ng equati on:
Apidi flof: LCompibitarielminutet al  Anount | STD (nanograms) =
Govloentiiont i Grmillilgrs'singter bil 1 i on)
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
s Saource: 230°C

» Mode: full scan

+ Scan range: 35-400 u.

The compounds (e.g., hexanal) detected during the HS GC-MS analysis are
identified using the National Institute of Standards Mass Speciral 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)

Area of ISTD Sample Weight (grams)
Hydrolyzed | Hydrolyzed
Run Lecithin Casein Whey VOC Results
Number/ Protein (DH | Protein (DH Hexanal Concentration (ppb)
Sample 39) 28)
G,
Number /;fbtjét:f}‘. % by wt. of | % by wt. of 2 weeks 5 weeks
lioid total protein | total protein | 37°C 43°C | 37°C | 43°C
1/A 0.4 0 0 500 1486 3087 7281
2/B 1.2 4 0 173 808 3121 65038
3/C 1.2 0] 4 138 699 2499 8762
3/D 0.4 0 G 548 3000 8097 9721

As shown in the above data table, less hexanal (i.e., a VOC compound) is released
from the nutritional powders comprising lecithin and hydrolyzed casein protein

(Sample B) or lecithin and hydrolyzed whey protein (Sample C) as compared to the
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Area of !STD Sanple Weight (granms) As shown in the
above data table, | ess hexanai (i.e., a VOC conpound)

WO g0owesBssed fromthe nutritional powders conpPCEUSZH08/081596
| ecithin and hydroi yzed casein protein (Sanple B) or
l ecithin and hydrol yzed whey protein (Sanple C) as
conpared to thenutritional powders conprising |ecithin
and no hydrol yzed protein (Sanples A and D) under the

nu?r& HQQ’ p%%gllstdo%%ﬁm?q&?taiﬂ%gr 19 l@)ﬁ%&y@\%ﬁ é)'rcgtleﬂr(@gmﬁfémeénd D)

I'sin
un@@aﬁpl%ucty) camgnonastowefa@@tm. Ve hytritiensi §@w¢l@’ eoiigtniadacithin

an-drl'l% %r}é%e va%ﬂgr& gégag#y’ %2(1\/5@"&4& %h@g%\é@gg |cp§ign.

that a mxture of lecithin and hydrol yzed caseln

ThE \?ﬁ@ 'thaazggv\EﬂﬁaeWﬁ 1R aBoVE- E%ééﬁﬁ% EJerbﬁGé s, s%'?wgory and

ol yze roteln as descri ereln ar e le
O&!d\fPﬂR@ieé&:ancbﬁm@héw mixtertof tsiin @ﬂ@dm@fpb/zw‘aém&@m r@rﬁ@*ﬂ and

ev%‘?%oﬁ@%@a%&ﬂﬁ%&fa hint}e @B leeg%%p pgﬁgncmgch@&ﬁherem

hown i n ove dat es for
ar¢ geletthiproteai powrbied atirdianalinredusisdbasiey e i%%\ééﬁ o wadsir ghe

abggegggﬁﬁgyg&qmmﬁgy protein prOV|des a greater than

xpect ed antioxidant effect in a nutritional powder
matrix, which is consistent with the Study 1 OSI

Asr EﬁcHM Snthat alrpoastr abest e @M@ﬁrzgl I%éﬁhﬂf ih @ShidHdRoRNith

drol yzed casein protein in an oil blend matrix as
hya@@@ed begelne peitaih e of wrolBIadvIiReY THEteFo Previdesve ¢aRigr than

exe\ﬂé&ﬁa Ell?tg)r gaHfjé t BNOWthRG p&eddr h’\eﬁ’n&d théﬂ@g&%‘ét&ﬁ with the

casel n proteln or

Stuhof eDB| readbel HpBENBD e Spmq;glis%leofaI@ywér@]ds¥y@,olyzed
Cag%mg%élg%p&n & Bl@ﬁ@ rdaﬂlxaasrﬂgsﬁr‘zﬁéoq{@émmmer matri x. The

I nation of hydrolyzed casein protein and | ecithin,
or hydrolyzed whey protein and lecithin, as described
herein, is highly effecgywpARy prot ect | ng nutritional

omders from oxi dati on and for providing better
Theeplestiye paprtmiiiecsi kRt op BRJAGEEN HapmBinglion with hydrolyzed

casein protein or hydrolyzed whey protein, as described herein, provide a synergistic
antioxidant effect in a nutritional powder matrix. The combination of hydrolyzed
casein protein and lecithin, or hydrolyzed whey protein and lecithin, as described
herein, is highly effective for protecting nutritional powders from oxidation and for

providing better sensory performance over prolonged periods.

The results are surprising because lecithin, hydrolyzed casein protein, and
hydrolyzed whey protein are not conventional nutritional powder antioxidants.
Lecithin, although generally known to have antioxidant properties, is not typically
added to nutritional powders as an antioxidant. Lecithin is more typically added to
nutritional liquids; however, lecithin is added to nutritional liquids for its functionality
as an emulsifier, rather than as an antioxidant. Furthermore, hydrolyzed casein
protein and/or hydrolyzed whey protein are typically added to nutritional powders to
improve protein tolerance, not as an antioxidant. The data is especially surprising
because not only are lecithin, hydrolyzed casein protein, and hydrolyzed whey
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The results are surprising because |ecithin,

hydr ol yzed casein protein, and hydrol yzed whey protein
w@e@omg3sgonventi onal nutritional powder anti ORCTHEHR1088/081596

Leci thin, although generally known to have anti oxi dant

properties, is not typically added to nutritiona

powders as an antioxidant. Lecithin is nore typically

added to nutritional liquids; however, lecithin is
pr&&fefor- @orWéHdﬁa'l Qﬁ@h;ohé[q b wigerf Siticiddnts W@itn'aﬁk'éﬁlly' b6itB® in
an emul sifier, rat han as an anti oxi dant .

comginghetT Wik é"ydWGﬁéIWQUV@&@e@rnhW‘HY@dncaéﬁtﬂ’/ gptein provides a

sngars@& YARideheN ndiRbed RoRl& hyRk&al |y added to
nutritional powders to inprove protein tolerance, not
as an antioxidant. The data is especially surprising
because not only are lecithin, hydrol yzed casein
protein, and hydrol yzed wheyprotei n non-conventi ona
nutritional powder antioxidants; remarkably, lecithin
in conbination with hydrolyzed whey protein or
hydr ol yzed casein protein provides a synergistic
antioxidant in nutritional powder matrices. WHAT IS
CLAIMED IS: 1. A conposition conprising (a)
carbohydrate; (b) iipid, conprising from about 0.25%
to about 2.5 %lecithin by weight of total lipid; (c)
from about 90% to about 99.5% of intact protein by
wei ght of total protein; and (d) fromabout 0.5%to
about 10% of at | east one hycirolyzed protein selected
fromthe group consisting of hydroiyzed casein protein
and hydrol yzed whey protein, by weight of total
protein; wherein the hydroiyzed protein has a degree
of hydrolysis of between about 23% and about 90% and
wherein the conposition is a nutritional powder. 2 .
The conposition of claim1l wherein the hydroiyzed
protein has a degree of
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hydrol ysis of between about 27% and about 80% 3 . The
conposition of claim1, wherein the hydroiyzed protein
whawaseyyr ee of hydrol ysis of between about 4BOb/HIH08/081596
about 80% 4 . The conposition of claim1l, wherein the
conposition conprises fromabout 0.25%to about 1.0 %
of the lecithin by weight of total lipid. 5. The
conmposition of claim1l, wherein the conposition
WERTRY ¢isagebigm about 0.5% to about 5% of the
hydroi yzed protein by weight of total protein. 6. The
1.0ﬂbnmﬁ§oditlo®moofpne1hg| m 1, wherein the hydroiyzed protein
cS@Snie0i yzed casein protein. 7 . The

comph! . .
o sy G B e P e gl
contﬁﬂalépldg (a) carbohydrate; (b) IJpld 1 conprising

f r opg) @bRdbolt Q@?o/qé oAk 0Y5%2efntHed Retelynwdiyh e tghtoretkin;
t ot aI lipid;(c) f rom about 90% to about 99. 5% of

i nt & ? protein b ght of total protein; d (d)
f r offl) dlgBuLQI 8% b @Wuﬂo%o%%feaat Oﬂ%@sdtm'b%?@ protein selected
hydfr@ﬂnytﬁ@@rdlfpodcﬁnbi@tzﬁgsbEWcE@IyidmsbimeprgreOuancCbyﬁa*ols«teemghey

P%%’Ql%wm%ﬁ%ﬁ?‘ﬁ?%%e' n and hydr ol yzed vvhey

el n total prot 0
yerenybe BYEPYES rofei hes aeabies oghvm‘a? 6@@?@@8’? about 23%
batdreseint BlR6 Lsnd2886raindhaboupostiis andtritibeal @owdehe
conposition is an infant formula nutritional powder. 9

2.- ThB&orfyERMaH tdr i 1 C\Ivlaérﬂ"nStheVchﬂyz%dt Bretdy deoly asgtee of
protein has a degree o
hydrolysis of between about 27% and about 80%.

3. The composition of claim 1, wherein the hydrolyzed protein has a degree of

hydrolysis of between about 45% and about 80%.

4. 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.

5. The composition of claim 1, wherein the composition comprises from about 0.5%
to about 5% of the hydrolyzed protein by weight of total protein.

6. The composition of claim 1, wherein the hydrolyzed protein comprises hydrolyzed
casein protein.

7. The composition of claim 1, wherein the hydrolyzed protein comprises hydrolyzed
whey protein.

8. A composition comprising
(a) carbohydrate;
(b) lipid, comprising from about 0.25% to about 2.5 % lecithin by weight of
total lipid,;
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hydrol ysis of between about 27% and about 80% 10. The

conposition of claim8, wherein the hydrolyzed protein
whawaseyyr ee of hydrol ysis of between about 4BOb/HIH08/081596

about 80% 11. The conposition of claim8 wherein the

conposition conprises per 100 kcal fromabout 3 to

about 8 grans of the lipid, fromabout 1 to about 6

grans of the protein, and fromabout 8 to about 16

grans_of the carbohydr 2., The conpositiop, of .
I AehiED ARG AR S65% i RCUE Y i Shigia) roten
polgwnsaturated fatty acid. 13. The conposition of

cl aigMrd apMIEH SbNtot B uP Py Wh g BleHSBdrRhyRS 28 daRbtdin selected

conpri ses decosahexaenqi ¢ _acid, ei.cos n j [

o o 5 plEUR RRS SR e e B AR ARGy R ey
conpotsin, by et ol talahp®ieiviher ei n the hydrol yzed protein
GAHBEREIh %%Shiwijﬁdygr@@immeé Begre@behyrolySs offbetween about 23%

C sitipn O Lm 8 in:th y r i
N e O D T i
deMel-si ng (a) carbohydrate;(b) lipid, conprising from
about 0.25%to about 1.5 %l ecithin by weight of total
9. | Tpé dpmbesitifnr ofmcabol, Va&EYeih dhalbhydtoyged 59tefn hag acdegree of

tein by weight of fotal in, and (d) f b
BB oot <dohiar et N Bl SGHE' D arol yeed protern

selected fromthe group consisting of hydrol yzed

108??!%)?% 59§Ht§n2?1ﬁ§]9ﬁnh¥gmébé?rﬁg1e%01w&t Botbin B¥s \Weddrbe of
hydrolysis of betweon abolt 45% and about 80%.

11. The composition of claim 8, wherein the composition comprises per 100 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.

12.  The composition of claim 8, wherein the lipid comprises a long chain

polyunsaturated fatty acid.

13. The composition of claim 12, wherein the polyunsaturated fatty acid comprises
decosahexaenoic acid, eicosapentaenoic acid, arachidonic acid, or combinations

thereof.

14. The composition of claim 8, wherein the hydrolyzed protein comprises
hydrolyzed casein protein.

15. The composition of claim 8, wherein the hydrolyzed protein comprises
hydrolyzed whey protein.

16. A composition comprising
(a) carbohydrate;
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wherein the hydrol yzed protein has a degree of

hydr ol ysis of between about 23% and about 90% and
wWoR@pe8338¢ he conposition is an infant fornul a PCT/US2008/081596

nutritional powder. 17. The conposition of claiml1l6,

wherein the hydrol yzed protein has a degree of

hydr ol ysi s of between about 27% and about 80% 18. The

conmposition of claim 16, wherein the hydrolyzed
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wheto#d! fipithe conpositi on conprises per 100 kcal from

aboh frdmt hoabessh tBasAws.50f oftim@ct droeth byf weightal @bt ploted;
about 6 grans of the protein, and fromabout 8 to

abofit® 16 granms of the carbohydrate. 20. The ,
confsosior appubi0-2% de APaE, S%rERkieAsk e MoHIFedaRmpieisededed
| ongorahae Brquel goneisatdg babellioliadd sasami groteRlandl hegdrolyzed whey
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atty acid conprises decosghexaengi ¢ aci .
e¥lessbinembuRres BISin N 2 ERY BT Bydiebes obpetween about 23%
conbabatt i @6, aivemdefein 2% cTimgogitorpas i ilofanbforolai mtignal
vhsieln the hydrol yzed protein conprises hydrol yzed
casein protein. 23. The conposition of claiml16,

wherein the hydrol yzed protein conprises hydrol yzed
17whEe perpeesitipn of claim 16, wherein the hydrolyzed protein has’a degree of

hydrolysis of hetween about 27% and about 80%.

18. The composition of claim 18, wherein the hydrolyzed protein has a degree of

hydrolysis of between about 45% and about 80%.

19. The composition of claim 16, wherein the composition comprises per 100 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.

20. The composition of claim 16, wherein the lipid comprises a long chain

polyunsaturated fatty acid.

21. The composition of claim 20, wherein the polyunsaturated fatty acid comprises
decosahexaenoic acid, eicosapentaenoic acid, arachidonic acid, or combinations

thereof.

22. The composition of claim 16, wherein the hydrolyzed protein comprises
hydrolyzed casein protein.

23. The composition of claim 16, wherein the hydrolyzed protein comprises
hydrolyzed whey protein.
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