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M LK FAT GLOBULE MEMBRANE COVPONENTS BACKGROUND [ 0001] There are nmany
types of wotwixizerral conpositions currently on the markeCcT/usSadiniosdconal
conpositions can be targeted toward certain consunmer types, for exanple,
young, elderly, athletic, etc., based on the specific ingredients of the
nutritional conposition. Nutritional conpositions can also be formul ated
based on the certain physiological conditions that the nutritional
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[0002] One goal of nutriti Bk COMPONENTY; de specific types and
anounts of nutrients in nutritional conpositions to provide a consuner wth
a sufficient amount of the nutrient to achieve a desired biological result.
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body mass, skeletal mnuscle cell nenbrane WO 2012/ 170021PCT/ US2011/ 039612
reduction in muscle protein synthesis. A reduction in lean body mass can lead to the loss of
independence, functionality, and quality of life, as well as insulin sensitivity/glucose
tolerance. Nutritional compositions can be formulated to treat or prevent such conditions.

[0003] However, many nutrients that are used in nutritional compositions to combat
these types of aging- and/or illness-related conditions impart an undesirable taste or odor to
the composition making it unappealing for consumption. As a result, the desired biological
result is not achieved when the consumer refuses to ingest the composition due to its poor
organoleptic properties. Thus, it is desired to provide nutritional compositions having

specific types and amounts of nutrients that combat the effects of aging, while at the same

time providing tolerable physical and organoleptic properties.

SUMMARY

[0004] The present disclosure relates to nutritional compositions having milk fat
globule membranes components (“MFGM”) and at least one nutrient. The present disclosure
also relates to nutritional compositions for treating a range of physio-pathological conditions

such as low-grade inflammation, loss of lean body mass, skeletal muscle cell membrane
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instability, joint inflammtion, poor bone health, or conbinations thereof
The nutritional conpositions are particularly well-suited for use in the
el derly, wo2oredi7oi2dual s in need of treatnent for the abeoeeArsentliosssezl
conditions. The skilled artisan will appreciate, however, that the present
nutriti.onal..conpositjons ymay provide bepefits t.o individuals having
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interact with the probjotic. [0008] In an enbodi nent, the MFGM

i ncl ude¥ SGIRYIIER] Y&EObr phosphol i pids able to bind with or biol ogically

interact w t[godHanPiOBinBbdithent, NBe AR InGS tSRFoHorP AGERP GhIRAHS, BRI
present in an anmount between 0.03% and 5% by wei ght of total proteins.

[ 0009] sklecid feorhdhié geavp, cankisting-CGiMBi&dgprerent lanriafNEN URI446f Lbetvbeeths0. 1%

amount BLUEE SR Cknt 030 G Shrddobir oy bPEE R BERER ™

conposibh@im BB536 dep&t@] udder aRTETLBAAB®NY,, LLABHMINES HepRA ACTETBYH] ON
further includes a prebiotic selected fromthe group consisting of

f r uct o-leiciapesidlee Heriedie DSMAl bt oasrabgesiae arvsrdagesCNEd Im IR, Lactobacillus
ol 1 gosaeaNar); 4y NPE-1§9§btd‘c%ﬁa9ﬁﬁ4stﬁéﬁ{ae§?£§es {CNCM 1 @gllb{ﬂcfab%}eﬁwi%?e%gpt’

the MF originates froma source se t he group consi s g
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whey proheiR sahgent rate, sweet whey, acid whey, whey cream or fat
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t her eof . [0008] In an embodiment, the MFGM includes gangliosides or phospholipids able to

bind with or biologically interact with the probiotic, the gangliosides or phospholipids being
present in an amount between 0.03% and 5% by weight of total proteins.

[0009] In an embodiment, the MFGM is present in an amount of between 0.1% and
15% by weight of total proteins. The MFGM may also be present in an amount between
0.01g and 15g of MFGM per 100g of the nutritional composition.

[0010] In an embodiment, the nutritional composition further includes a prebiotic
selected from the group consisting of fructo-oligosaccharides, galacto-oligosaccharides, cow
milk oligosaccharides, or combinations thereof.

[0011] In an embodiment, the MFGM originates from a source selected from the
group consisting of butter milk, butter milk fractions, defatted butter milk, delactosylated

buttermilk, buttermilk fraction obtained by microfiltration or ultrafiltration, fractions
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[0012] In an enbodi ment, the MFGM includes a conponent selected fromthe
group consi sting of sphingonyelin, phosphatidyl ethanol am ne,

phosphat iw9l2eteal7deze, phosphati dyl inositol, phosphati dyPC3aIS2e18/039612
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of having, a medical condition is provided. The method includes providing a nutritional

composition comprising milk fat globule membrane (“MFGM”), and administering the
nutritional composition to the individual, wherein the medical condition is selected from the
group consisting of low-grade inflammation, loss of lean body mass, skeletal muscle cell
membrane instability, joint inflammation, or combinations thereof.

[0017] In an embodiment, the individual is an elderly individual.

[0018] In an embodiment, the MFGM originates from a milk source selected from the
group consisting of bovine, buffalo, horse, goat, human, or combinations thereof.

[0019] In an embodiment, the composition further includes at least one nutrient
selected from the group consisting of whey protein micelles, alpha-hyroxyisocaproic acid
(“a-HICA”), citrulline, branched chain fatty acids, or combinations thereof.

[0020] In an embodiment, the nutritional composition further includes a-HICA and
the nutritional composition is administered in an amount sufficient to provide from about 2 g

to about 10 g of the a-HICA per day.



[0021] In an enbodi ment, the nutritional conposition further includes
citrulline and the nutritional conposition is adm nistered in an anount
suf fi ci enwoto12pr7o02ide from about 1 g to about 5 g of thecgiuseahlodysa2 per

day. [0022] In an enbodi nent, the nutritional conposition furt her
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[0026] Yet another advantage of the present disclosure is to provide nutritional
compositions that promote muscle growth.

[0027] Still yet another advantage of the present disclosure is to provide nutritional
compositions that preserve lean body mass.

[0028] Another advantage of the present disclosure is to provide nutritional
compositions that mask off-flavors of nutrients in the nutritional composition.

[0029] Yet another advantage of the present disclosure is to provide nutritional
compositions that has acceptable organoleptic properties.

[0030] Still yet another advantage of the present disclosure is to provide methods for
administering a nutritional composition.

[0031] Additional features and advantages are described herein, and will be apparent

from the following Detailed Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0032] FIG. 1 shows a highly schematic structure of a whey protein micelle in
accordance with an embodiment of the present disclosure.

[0033] FIG. 2 shows a Temperature Gradient-gel Electrophoresis of human milk from
one mother, 7 days postpartum. Bacterial DNA (Bands 1 and 2) appearing in particular in
samples 5 and 6 (the cream fractions containing MFGM).



BRI EF DESCRI PTI ON OF THE FI GURES [0032] FIG 1 shows a highly
schematic structure of a whey protein mcelle in accordance with an
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nodel of rmucosal ce i nteractions. [0037] FIG 6 shows an epithelial
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[0038] FIG 7 shows T-cell activation. M-FGM and probiotics prom)te T
| ynphod§#sionct Avarmusivectiseh epuld boabssrysd wih éhﬁz/éambaa%%r@ g VAl e

: 3%?@9@8 act égat |% Eg’%%ﬁ?%??%@hgr[‘gﬁ(Ilaﬂgég(g%tgiI ng ecl\:/flg\\//leprzng;ﬁ; gy coul d
be observed [b8188dG. MsEdvalecraotvatonc MFGM and probiotics promote T lymphocyte
activation. A synergy could be observed between MFGM and B. lactis.
[0039] FIG. 8 shows B-cell activation. MFGM promotes B lymphocyte activation.
Probiotics alone are less effective. A synergy could be observed between MFGM and

probiotics.

DETAILED DESCRIPTION

[0040] In this specification, the following terms have the meaning assigned to them
below:

[0041] All dosage ranges contained within this application are intended to include all
numbers, whole or fractions, contained within said range.

[0042] As used in this disclosure and the appended claims, the singular forms “a,”
“an” and “the” include plural referents unless the context clearly dictates otherwise. Thus,
for example, reference to “a polypeptide” includes a mixture of two or more polypeptides,
and the like.

[0043] As used herein, “about” is understood to refer to numbers in a range of
numerals. Moreover, all numerical ranges herein should be understood to include all integer,
whole or fractions, within the range.

[0044] As used herein the term “amino acid” is understood to include one or more
amino acids. The amino acid can be, for example, alanine, arginine, asparagine, aspartate,

citrulline, cysteine, glutamate, glutamine, glycine, histidine, hydroxyproline, hydroxyserine,
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capable of slowing or preventing the oxidation of other molecules. Non-limiting examples of
antioxidants include astaxanthin, carotenoids, coenzyme Q10 (“CoQ10”), flavonoids,
glutathione, Goji (wolfberry), hesperidin, lactowolfberry, lignan, lutein, lycopene,
polyphenols, selenium, vitamin A, vitamin C, vitamin E, zeaxanthin, or combinations thereof.

[0047] As used herein, “complete nutrition” includes nutritional products and
compositions that contain sufficient types and levels of macronutrients (protein, fats and
carbohydrates) and micronutrients to be sufficient to be a sole source of nutrition for the
animal to which it is being administered to. Patients can receive 100% of their nutritional
requirements from such complete nutritional compositions.

[0048] As used herein, “effective amount” is an amount that prevents a deficiency,
treats a disease or medical condition in an individual or, more generally, reduces symptoms,
manages progression of the diseases or provides a nutritional, physiological, or medical
benefit to the individual. A treatment can be patient- or doctor-related.

[0049] As used herein, “elderly” individuals include individuals that are 65 years of
age or older.

[0050] As used herein, “food grade micro-organisms” means micro- organisms that
are used and generally regarded as safe for use in food.

[0051] As used herein, “incomplete nutrition” includes nutritional products or
compositions that do not contain sufficient levels of macronutrients (protein, fats and

carbohydrates) or micronutrients to be sufficient to be a sole source of nutrition for the
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conposi ti ons that do not contain sufficient | evels of macronutrients

(protein, fd085dmis umder atn@m)maér indledesnbitr isemt dinitedote, godahitsciagnatia o be

a sole sourcF 8f sﬁ” iti qé V\Q ? %/ 170021 CT/ S2011/ 039612 ani nal
to whi JRTESs ’ﬁ%ﬂ%‘ﬁus‘é‘f % 910%5 PArY r M TR PR e RuPEPt YORal
CONMPOSi dnti MdSses, aMmdifimésed Wakeréin A teirh i“aRARmAY molhs@ﬂrelms contemplatb@ @2}t My | e
the terms "individual" and ' "patient” are often used herein to refer to a

human, aﬂonbesdp&l@ﬁtanm%mh@é@rﬁ@awlmﬁth§ sifeetraxhibifed ae gendicd i Yo exthlitaddrynes
ind| VI #’ﬁl " n?a'fd "patient” refer to any aninmal, mammal or human havi ng or
ri sk a nedi cal condition that can benefl t fromthe treatnent.
[0053] As uge054jeTtei Rrm “inidiost ghndim’i 13 mead"toneelnge ality badiframt,, ydasdoynd/ehi | d,
adol escent. or adult having particul ar physi ol ogi cal, needs i n regard to the
physi o- Baglhaw&g gar e aiedinm orith densicar et dRdOT Brecthrett medivie &b mthich

di scl ogﬁ{cgooggg{n?gﬁ“/ggcﬁlp?&gaed or alternative solution. This includes
pati ents of age suffering from such physi o-pat hol ogi cal conditions.
[0057] As used herein, “milk fat globule membrane” (“MFGM”) means fatty
fractions of milk (in particular cow milk or human milk) as described and defined in K.
Dewettinck et al.,, “Nutritional and technological aspects of milk fat globule membrane
material,” International Dairy Journal, vol. 18, pp. 436-457 (2008). In short, the term
encompasses the membrane and membrane-associated materials that surround fat globules in
mammalian milk, all and together with the other components of MFGM, referred to as
“MFGM components.” For ease of language in the present document, the terms “MFGM”
and “MFGM components” are used interchangeably.
[0058] As used herein, the term “minerals” is understood to include boron, calcium,

chromium, copper, iodine, iron, magnesium, manganese, molybdenum, nickel, phosphorus,

potassium, selenium, silicon, tin, vanadium, zinc, or combinations thereof.



[ 0054] As used herein, "long termadm nistrations" are preferably
continuous adm nistrations for nore than 6 weeks. Alternatively, "short
term admwpgbrzatrp@ens, " as used herein, are conti nuous asoirnissemasdeons f or
| ess than 6 weeks. [ 0055] As used herein, "mammal " includes, but is

not limted r odent aquati c mal s, dorrestl € ani mal s such gs and
cats, farm a[h&*?dl%s ‘é%ﬁ’éﬁ‘e&‘én%é@ﬁ'm lfg"@ngcaugoarﬁamﬁlarrg%@s gaﬁdloh‘ﬂ ﬁ&gl'

Wier ei niplihe o foﬁﬁfﬂé%mts' c%nbb’%egetedt&d 'b§ &é&&kﬁ”ﬂhﬁﬁf%&ﬂlﬁ% iduch! §8sRRP! 1 s
to other aninmal § that "are capabl fect exhibited or intended to be
exhi bi t;é@tntgynteﬂ@dmmummanzed 1p0(h561]r110T¢iaoltogy nbobki damos dderireertJay s cimehnt to

i cor oor e ocpt s b ER? GuP RSty Sels e 230k et hn Ag2008) "€
cul ti vatgflally, the ats€¥e7df Vigblbeells BAT B Bhowilab Kollds: Glootatibe: ém&ty B8R Qgar

("MFGM') neans fatty fractions of mlk (in particular cow m |k or human
m | k) ddatdestnpbeercatie debidigdni lud spevibtmpdisr ateranoculatiy: with jdsHerentand

t echnol I
by $o0piBRE BF bigSrahifuh St B30 GRTR el Bhl ShealiBh 3508 (08
t he nenppaipeiatidndiichs fteotds andvaiedrabit ﬁfﬂo@ﬂ)l&ré Fatat $east D4 d Hoatxghplbul es
in mammalian mlk, all_and together with the other conponents of

MEGM
r ef er r dutigebagisria vrehpt Bifiinbaredum lppgun Rifidgbagteri é?géls i?fd Hiadohagicaym
docune bly.
[o053] e e RTE il AACkabMCIF, PATRRCEG! FactBh NS R IR o
cal ci un’pndfhﬂsdmnm-mplrc@ml@by heatitreetmant,om, paraguies lawntemperg@anzioag thmé yHeatenum
ni ckel e:p 0S horus, pot assium selenium silicon, tin, vanadium zinc, or
conbi ndt5BRAL her eof WD 2012/ 170021PCT/ US2011/ 039612 [ 0059] As used

herei n, "NO0601eAN | GRET MPreid G CQALHBMEM MBaNRItNHd N8 Yeahl &u@ilit Sp@nd/ or
col ony form ng units can be detected by classical plating nmethods. Such

cl assi attbxmmnuﬂlglcnectlﬂo(d&\%’é sibomegléiz exbid r(“RNé”Bn mlmmﬁnt dgNAquk'm@mes

Monr oe .. ..." er od m crabi ol o ! nger
Set encd g YaRiinatigr RS HE8 oGRS e o vt hndRiachBhr N o o
cel | s gmoshifts poMtuds dnal & aiBar RRIAUR Me@xmd@emnonN@gahd Riteds € Sin ORNAQ.
increasing turbidity in liqurd growth medium after inoculation with

di f f er dadividyatayalecdide apenosrerhenede paits) gre palrcdt tpasiBer(tadarm eplyimeat iondong
| d
S ehay LAGURAL! BAICHDNS! yAURLIRLIR' xRS AU ARIMSR e

Bi f i dokmog@tous MuckogddncaBitei thobanbeimdtin Faat sschand Bi faxdmpRe t3enidenosiceve or
Iactobacilli, such as, Lactobacillus paracasei or Lactobacil|us_rhamosus,

may be Mewpeerhaton( PepMIicat i nPaRoraat Menorbatnhate .(nS‘p%M. ‘bul RS

t enper i k@]g% r eat er

" nlrjrgl egii%@hlol S h%ldre?st 00 Eo %ema?lwsﬂubul\r/lllo?o ol#oglgﬁdgxyrl onucl ZI cejagli’10

(" DNA" )Monolihospjmteemtfs dMRl)( SRIﬂAym;nepMmhospha&A(“fdeM]h’ér i@ Dbipinations
conblnalo hereof It is an,or anlc co nd made u f ni t r ogenous
base. " dherne ok e b eed Bt Biche PR Rt [auRh each MR and
ribose mm%)x TH%?d é’dnd&é%hulﬁidfe' s%eﬁdesisfmie%w&w(fﬁhﬂgu&l MNfdrekadpR, dabked

together to form polyners, or |ong chains. "Exogenous nucl eoti des are
speci fiRMAly provided by dietary suppl enentation. The exogenous nucl eoti de

can be in a G,. fo ch ,as, for.exa Aden05| ne Monophosphat e
(5 Tawpn) * BTGt R s D i AT B igh SR LR SAPARPAR
Monophagabaiodd(to 5nclu({5\'ﬁly) nunSber vBopGonal NodiaphaS ients,’ ﬁcfu'd%ohverﬁlonaﬂ no

si ne ano(ghosphate "5 -1 M), 5 -Thym ne Monop osphate ("5"-T™P"), or
conbi ndPP®rasiditives e(éyntfrmf o% otjéialls f%@P‘@@P]iedén%a% BIOED as@u aftsa 4dditpRal i c

orm SRR R AP 4 LB, TR LR, Gpilices o

"Nut ri texoipédnt,pflacbic hgent, oiinéralyitosinbtiongdenGorpplirtiaonsicillaacigesblhenmion, are
understood to include any nunber of optional additional |ngredients,

i ncl udiHﬁ@SGE@ﬁV%tﬁtgﬁ%er?f’owaédW ot (SYREFED WP NEEOMA] ) | T Fo‘?Pt’@%é]npl e
one of iBLGicAR! AliRNkGded Al LAABle 4rhb i enEe St Phib Bkt BB liREnPH

adj ustrre chel ating agents, col orants enul sifies, exclpient, f avor
agent, rrmn‘m abqurasefobinpleg entrision ar phatbmcseuntce oﬁ[ﬂcynmlnt@mtabble carrier,
preservatives, stabilizers, sugar, sweeteners, texturizers, and/or

vitam ns. The optional ingredients carg be added in any suitable anmount. The
nutritional products or conpositions nmay be a source of conplete nutrition
or may be a source of inconplete nutrition.



WO 2012/ 170021PCT/ US2011/ 039612 [ 0062] As used herein, sources of w3
fatty acids include, for exanple, fish oil, krill, plant sources of w3,

f | axseed, woabreit79o2and algae. Exanpl es of w3 fatty aci decCirrustuda3osinr
exanple, a-linolenic acid (" ALA ) docosahexaenoi ¢ acid ("DHA"),

d , nbi h d
ﬁéfgfﬁpenéﬁ%@éﬁe%c{%ﬁéﬂ%% SOPIGG aﬁgﬂ fagt?ft%g Ezpéu%o ﬁornwmpﬂq,oi@h@&n%aunduse
t hat t t f t h

noal ¢ n 0P TEs BLURRN SR waliby i F ARSI o R BD R IR, (et

cone f rdiﬁmple@.l&t-luﬁﬂ)éiﬁ@@&d (aA@Aﬂ”P,yddwsdhaiwhaic Aid (ﬂDHAI ﬁ@acosmﬁta@ﬁ@ermcmal s"
and "Phytonutrients" refers to any chem cal produced by a plant that

|npart§ Eﬂérbprﬁﬁﬂ@nﬁﬁﬁﬁﬁmﬂ%éheflt on the user. Non- Ilnltlng exanpl es of
phyt ochemi cgl, ie t hos

phenolic co dg a&%%ﬂﬂ#%%1u g§?%%%%’%§of£ (@%kﬁﬁﬁnéﬁ Fﬁé§§nlﬁgggéilole
car nos ():Iompoand/samlao hre fbuhd apincdng, foods e Phytoniadnyicalf laay Gumetidsal (fpodsy thiae haves)

i ncl udi.n nol s ch as,. for exanpl e, quercetin, f|n erol ,. kaenpferol,
myr | cetl}egl h L’%R it bqygéﬁ‘? E%eﬁﬂﬁyn gtp aeagﬁl&{e@%tl% Epmpinds g @9%15110@1 plaht
f esper i @i, fhes, R MG dturSi drxﬁahﬁed er‘mg%&laﬁ@éa)g” ahbt apgﬁsﬁutﬁéﬁ{@hre@&s o Sy

exanpl e, apigenin, tangeritin, luteolin), flavan-3 (such
exanple$cummb@huhs¢dbyy»phnedhtnnpﬁﬂﬂe@mbﬂnmaiheﬁﬂmbmﬁﬁ)oenh@aw@cthw

5 gal | ARG REURIA fonibaRat: gt g atn o Fanos e gar e,

t heaf | avi n- QD668@)gﬁkhéh@coﬁ@@@kﬁbWEkHShdu&?hﬂ@@ﬁﬁﬁbﬂs@ﬁai@NQBﬁbﬁﬁmﬁed
ant hocyani dins (suc for exanpl e, pelargonidin, peonidin, cyanidin

del phi riipdile, cmosnl,dparvacpreh udillapinbe, fpmarwbnefﬁavppwﬁs deshypbepehs) Inchdetg as,

for ex ein (for etln en nin chteln)
di hydro Vgﬁgﬁo mgﬁ algon(ggnééhn%urgﬁ%’(% oés ?%89ﬂ§§ %p: Uﬁ%éPTO|
Phenol ilﬁorﬁﬁhﬁléiln() Sﬂu‘xhn@rses (Rldhagi fbr@ﬁaﬁple%bérmlmmadng&ﬁmryﬂs]bmg eflodidgel)) | i n,
curcum n); hydroxyci nnam ¢ acids (such as, for exanp caffelc aC|d

chl or og&PECSafugh "a8i ffafiaEPiei episqndt. Jlengcriia; duteewnﬁkm -3-qly grighes, for
h |
phyt ogshhgRe @ét)e%hlﬁé (¥f@%éséthg}’s ?gh@ agesf,lﬁl:,_ E?%Bﬁgﬁeclpﬁ' @?E@ghlwate@m (-)-

Iar|C|reS|ﬁof) rdso
hydr oxyetpygadieodtechm gakkaztat(E@lCG)o (©rapagaeschin; S-ga]ldtb,eﬁmﬂhm( suhezkﬂaazm 3{gallate,

exanpl e, resve rostj pi eatannol) d punic 0065]

i i)t er ghepdevinrg cga I%tﬁm lg@flawﬁ. 3e~Jh g?iatfdetﬁ e .%@Qqctya%%t@ﬁfgw@d

i ncl Ud'a!ﬂ&m%?&rﬁ&h%ﬁ‘e wéBuEh % eﬁa%ﬁpl@x%gﬁkg‘bnlcﬁn CLahiehe. c;Jaﬁld%@r AtBARdin
y-carotene,  6-carotene, [ycopene, neurosporene, phytofiuene,” phytoene), and

xant hophz}MVidm ( pawhidag), fsoflananplphytosstmageaxian(sinhn, ascr fppt oxamtlhi rdaidzein
aeaxant i xan such

astaxant hin, Jl.utein, not enes f or
ool lorfonBReRS i it Al e o TR B BRsh g ihe Rns
phyt OSt(ﬁﬁ%&bést@é&fsbl el C&fhﬁesﬁ%ﬁﬂ!’lﬁbﬁbhc%[&e(%&ré%l v El %Icaac&l I(RILELQH, THAMR
sitostero stlgnasterolg WO 2012/ 170021PCT/ US2011/ 039612 tocopherols

(vi t aniasids) VaniHi, oiveqpanis By draxepimammie tapidsc (wsh (asudhr ezamplsy ceifareppeid,

gammal Ic'ﬂ?drggén?%gcﬁ ufjc?ir}lr}a%l{lg t&g 8,? %?lﬁ Cc ac{ciS %Sﬂmgls)ﬁl?), ilgﬁan%%é%rog%nﬁ?ﬂggbgflﬁcI d,

ursolic aci noroni ¢ "aci ai ns

whi ch isaedissleridekmol apintiesinslahd asﬂmmmm; Nyrdsslob&t@n{sach probiet akimple,
neobet ani n); and bet axant hi ns yc03|d|c versions) (such as, for

no
exanpl eyrospleli bydranttyiosol. aelgocznt hxa Fﬂpﬁ)n) [686npids v 8Py atfes Tt F¥EEDICWN ch
includ Eiresxjepcftro‘ﬁ)ﬁ&%tﬁbet@, follabﬂ!lﬁrf&'l)%‘a%umcalagms,

[0065] i1))  terpenes (isoprenoids) which include carotenoids (tetraterpenoids)
including carotenes (such as, for example, a-carotene, P-carotene, y-carotene, d-carotene,
lycopene, neurosporene, phytofluene, phytoene), and xanthophylls (such as, for example,
canthaxanthin, cryptoxanthin, acaxanthin, astaxanthin, lutein, rubixanthin); monoterpenes
(such as, for example, limonene, perillyl alcohol); saponins; lipids including: phytosterols

(such as, for example, campesterol, beta sitosterol, gamma sitosterol, stigmasterol),

9



(1 sothiocyanates) (such as, for exanple, sul phoraphane); and

t hi osul phonates (allium conpounds) (such as, for exanple, allyl nethyl
trisul ficdwep2aredi7oi2al |yl sul fide), indoles, glucosinol at@sT/ushéicisdenz| ude,
for exanple, indole-3-carbinol; sulforaphane; 3,3"- diindolylmethane;
sinigri cin; in; I I ocyanat. erine;

syn- pr dﬁ%@?ﬂ%ﬁl@w alfdo%ﬁ/ ) )6 ;ﬁf@m%% b %ﬂﬁﬁ?%@ﬁﬁf a5 fQh PEARlCsBe- £ or
exanpl QmOPern?ct &"i‘@etﬂlt@@eﬁ’blﬂ%&h as, for exdf@6 A 1eMolic (&Eﬂeﬁrsgflg b CrAgAS atlai ch
i nclude oxal ic acid, phytic acid (inositol hexaphoSphate); tartaric acid;
and anagenodicaicadi d; or [0070] VII) conblnatlons thereof [0071] As

used herein pr. tlc tance sel ecti vel r onot es
e gr ot b SPORUREF PiePiiSy uish; iRy RR PGS, u3%G, 35 el toBLRTR
adhesi qioRdtar?t REERHiR);baRt Bth@anithingd BRni N @Sidid eérsuﬁ@eﬁuéﬁ a@s,ef ckaiAgik] vat ed
in the stomach and/ or upper intestine or absorbed in the gastr0|ntest|nal

tract dﬂéﬁﬁ@mﬁém§@ﬁVPh@é§ﬁmﬁh t hem but they are fermented by the

gast roi nt est crof] r o CcS.. Pr CS

exanpl e, deﬂpﬁe Ob %ﬁllgggé "et FR 19@&8 ﬁ“ %Pn%?%ondolgtwogébnan
Col oni qisMhdsghhats: (dul@h r e ufoir ngxdnfiyee, C@ﬂl@ﬁ@faplﬁxfne?r ahd othigsslphodatedNuhllium 125:
1401- 1412 (1995 Non-1ljimting exangles of prebiotics include acacia gum
al pha OUPRHD dsi r Gt éiqafoécftxéﬂ’@le mpgthdafiisubiidet paghiallyl sulfide), indoles,
fruct oGl GRRAREAAT WiRS: fiLGASY! foACkORpI0alAROPLLARRAC AL AR 33

gal act nnans, gentloollgosacc ari gl ucool1 gosacchari , guar ‘gum
inulin dnnsloltykhd:thmiel gosgrog hdlididedliint abylonethioely armos epipdracst smupnopam,thial-S-

| actul ose, levan, maltodextrins, m |k oligosaccharides, partially
hydr ol YY&f guar gum pecti col i gosaccharides, resistant starches,
retrograded (806416 proted Qlﬁiﬂlﬁ?ss %%Tﬁﬁ&lqgé ’foﬁéx%hﬁfallé %Fét@a%@ inhibitors;
soyollgosaccharldes sugar al cohols, xyl ooligosaccharides, or their

hydr ol ysat ed00@] mb@t@atqrgmc taeastsewhich includp 0Q@PT aaed, uplesdichagie (mositol

probi ot Cr,0 ni.sne reinafter roblotlcs ) are food-grade
i cr oor§ ﬂﬁ%ﬁ%m%épggiﬂcﬁﬂg1 2W§“§%ﬁ9m9r]ble or weakened, and/ or
non- repI|caqoogn\ngayﬁ@ﬁﬁnhﬁgﬂwﬂkﬁroblaI cell preparations or conponents of

m crobial cells that could confer WD 2012/170021PCT/US2011/ 039612 heal th
benefits on [PAE Inbsescdierrimdnmipistietes de a|fﬁochaéxq@a@fethah@ﬁlﬁ%@elym@@otes the

speci fi a e r naI
m cr obiggf%ljbhy Pgtr?cg;@éﬁcll?ﬁ ntgacl[e?fa &] r\‘hﬁ?ﬁl&t {s%lteo the ﬁea]ll(ltoﬁmogdﬂv?g]gfl (E)fspét%%? CI
host. Seeteribah miai@restngs. erhe@zl are noPiabiieité i thh ewnsdeh uind/ok hpyerbﬁteétﬁiid dsted’) "
Tr ends Foo Wf . Technol ., 10, 107-10 (1999)..1In general, it is believed
that t HWseDRd &Y the gagapintspinal Hastinfithe perpory Ingeviing thera, by dlynars depmsnted by

met abol i i t e it cs
oy ol o e AR OR S lor By rlobibfes SR U e I S 4Bt P
have bdélnméilsodict filer@httagppiodakehes of thei Hhohard€olonwbViatremstai htt@dficiog the

roducts. ng .e | es af pr.abigtics | cI e Aer.ococcus,
R por o1 Gangen BE Bt S B g e LB 2 O gbP e e N SRt R S ples of
Debar orpteissticsEM BIRC a64Us cufilSABREt Alid4aM arA@ﬁsga%@anlsl Weta LARLAC ASHSS,

Leuconost oc, Melissococcus, M crococcus, Micor, Oenococcus, Pedi ococcus,
Peni ci |fruthgpw@h%tdueepocﬁ@fmsﬂacmschu a gahcmﬂlemab@twéﬁs,um galactomannans,

Pseudocat enyl at u nyces, Sta 0cQcc St r ept occus,

Tor ul opardoo Tyt BB sRREPTIRE ERE; b MU SRR S Rif

" pr ot eilAstoncopeRbbdl € lactosatiogQ PeRbileRs " 1e9hn,’ Ml%ﬁ@&hh@le,mﬂkas(ﬂ@g&chm&bn are
understood to refer to any conposition t hat i ncl udes, a single am no acids

( mononeestjallyt hgrely zagpguar awmaeca@phgoﬁa@ﬁhq@ée% et staghes, TeEpERdd Haish,

d t | tid h

(P op SRR oG BRRSD: ke B0 LRIELP Se i, Mamsho
conbi naiyﬂm%ogdeehmmifes E@lthehﬂi@zd&s@lb@t@t octamiibihationt Itt&rwfe of any of the above

terns is |nterchangeable unless ot herwi se specj fied 111 be ap ciated
that pol ypepPVHds Ay Bred hefin. dEebiphic BRYOOrEnIgs Fli%}%t@btﬁr\é\%@ i ﬁ@nfp og¢mt ai n
ami no a%%&sng&ta@ﬁ ahiBA0 (LI, %chaaﬂlg% A lviid%lecef%akéﬁeae ﬁ‘d/{’ne?loﬁ Perfiald 20
naturally occurrlng amno acid 3 hat many am no aci ds, I udi

t er m nahetalmlres, avcwdial waly poeparabiding Dedonnpow:nga tvlémlqmlblylp&'fbllsnua, cogid bmrfetby

nat ural processes such as glycosyl ation and ot her post-translational

nodi fications, or by chem cal nodificabion techniques which are well known
in the art. Among the known nodifications which may be present in

pol ypepti des of the present disclosure include, but are not limted to,
acetylation, acylation, ADP-ribosylation, am dation, coval ent attachnent of
a flavanoid or a hene noiety, covalent attachnent of a pol ynucl eotide or
polynucleotlde derlvatlve covalent attachnent of a I|p|d or I|p|d

o o o " . . e o



WD 2012/ 170021PCT/ US2011/ 039612 prenyl ati on, racem zation, sel enoylation,
sul fation, transfer-RNA nedi ated addition of am no acids to pol ypeptides
such as awg@i2oi/igbizon, and ubi quitination. The term " protrermS2ahsssincl udes
"artificial proteins” which refers to |inear or non-linear polypeptides,

consi sti ng, of ternatjng repeats of ept i de. 0074 n-1imting
exanpl iy %m%it%%éﬁq hﬁﬁgmn_ _ lg}wﬁa@e@ %{ﬁawéi: ﬁgoumsa%@r%aiféﬁﬁa}%t@ﬁ s,
ani mal Rasedalpf P&k AHRNGy ahproling! il inRSGLL infierobBRIEMnRAISAidY Bl §IR8 JBY be
sel ected fromthe group consisting of casein, caseinates, casein

h_yfl[( ol yBahelthwireye]l-bdiey ofithd rhloity seteimitlees. cvabeifrokivtes; hwt’vf_csiaoﬁllsi<1illlfavt@],c
b1 ant " 6508y g £of, Soi Tiento By P TRy 1 Bineblrr iy Vet R RO

i ncl udinigreeneaRink aigbia b infRehal B grd@® ARk SddfatbBis@-of pathogéE BBctémeinudi ng
concentrate and isolate), canola protein (e.g., all fornms Including
concentthatndessingl fraw| dihe)prolyptiesr mpy alse astvateithssinupune Boater ef Hiclhpsar Boinheat
and fragti e ej - a it t.] i.ngludi n. L Dy

ce, o AR R Ih 2l R Clibebdeyly RO TR BREISRS MR oy

| ent i | syrodutkss @Son-Himiti geexatiples@f prabistics indludadvbaicuqnsptRangpBaiviomils, based
proteins may be selected framthe group consisting of beef, poultry, fish,

| anb, JSEEfLereim c Silidar i bisIidheteoPebaromycest obypgocpcuss e RBfdrMa

* SyNbi Olcfbab @ HARDETRNE ek Dilor OB HNR 0 BOLA PLERIOLiG oANGerfb BEAR] O 1 ©
t hat work together to inprove the mcro fora of the intestine.

[ 0076] PAsliacwedisher eiPanictibint er nBeprosteoommats,” " tRiekk, an®ripionibhidteniiat e"

i nclude, both prophyl actic or preventive treatnent (that prevent and/or slow
t he defe‘%%ff@%l”“@f%é @%ﬁweéag%wy@é%%cp%ﬁ, of" e@?@?%%r?mé{ R
cur at i VigeisdNar sReUivitatiBhs fek@ase- nodi fying treatment, including therapeutic

nmeasures that cure, slow down, |essen synptons of, and/or halt progression
of a di agnod8d73aktzotergs ¢ pegseidi’t i‘paptide,” dicdigepeptidesindr t‘pelapengide, "ofs pstd ent s
at ri skh of. contra(ft it\%ﬂi a ditsea%se or susdae[ct egﬁio (ﬂa(!e contracted a disease,
as wel I"EEMpaE; WHILRHL QAT 1P Y FERSHE8 Tt A3rBi 2a¥ e G 4BP i 9% om a
di seasgn@hofiel),.Calo CNMotd @find Gidsefoidofpethet Hye@eﬁ@@iﬁH%ﬂdWRiiyeéjﬁ ar a

subject is treated until total recovery. The terns "treatnent” and "treat"
al so r dfipeptids. oh@ohmcpiidnarebagandPiseupelo Moniolee. ohalegalmimetip, sit. imedvEdual

not suf ' f | - u i - | opment
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terns “dnyedttheatove tétniseiatifitetehangcablealnl @y odicevisaspecificio lit mikndegptaiataic| ude

the potentiation or otherw se enhancenent of one or nore primary

pr ophy| Bt RlyRsPliderelon papfides oreaiging .Orﬁgomnér%s)' fiea ot amino 3cids othgihg "t o
al | evi ' nar I I I 0
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pr eventthgnmanyliasgas ecids, ioolndingi tho . tern@rI2@ b 136002 hRGTHEIBRAIIAIIBO6 Igtven

[ 0077] used herein, a "tube feed" |s a co ete or inconplete, .
nutritito epg&‘oo% " By BBRIoRPESDY T @ya%"maﬂ%taaﬂé)_ah%rop%tra?ﬁlmals |
gastr oipéABEAIRAL, &Y B &Memtlal @hodifid@ioh eIl AhicRARE Wl kWP thghudi ng
but not limted to a nasogastric tube, orogastric tube, gastric tube,

j ej unoshwayg tthbh &npwy - modiéicytionsewbighamep s presks coppdyprpsitlesoof dhy PesPEG') |,
port, such as a chest wall  port 'that vi des, acce to the.stomach

Pl unurt Sl ReBIEH M BBl B PO 5251866550 *hol ikt RERE Ko e

t er m " \gol@lghthttabism e @€ 6 F1a0ebid 6r & REhEHRI AN YoV hlehdtiathifiert ¥ a polynatieotdde

wat er - sol ubl e organi ¢ substances (non-limting exanples include vitamn A,
Vi t ani rPrEROLynusicafia derivafivieappralent {tiachentaof ) lipidiaralipid dsivetyaconalent

ni aci nam Vi ] - t L& acid) am n. pyL j

pyr i dopdiient b¢ BEbAnERRBRI W T REE byl B s Y Mon.

(bi ot i Jemethiyi@ivnn BEngtical iof ewiattnt @osk-MiksanbrmBioad EYacysths cobatiam of;
commonl y cyanocobal apmi n in vitam n supp en?nts), vitamn C, vitan}n D,

vi t am PYEOElRMAle n kiorrylafige ko gammga-cqRoylatir. 7) | gettioR, aci @YeMYIAPBt i n)
essenti j ] St T o agk-h\i; and
bt ai ey Soa T O L em S et hmiton bt AL
pro- vi tiadmason, cesthylation; esyriswiddtoms oxidation, pro@&pditicTirecesiegephosgherylatisoy e i s
related to nutritional conpositions having a conbination of mlk-derived,
bi oactive lipids and anabolic nutrieni$ to nodul ate | ow grade inflanmmation,
| oss of | ean body mass, skeletal nuscle cell nmenbrane instability, joint

i nfl ammati on and poor joint health of patients including, for exanple, the
el derly. The present disclosure is also related to nethods for treating a
medi cal condition of an individual in need of same. The nedical condition
may be, for exanple, |owgrade inflammtion, |oss of | ean body nass,
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WO 2012/ 170021PCT/ US2011/ 039612 experience a decline in cognitive ability,
and the healthcare costs associated with these norbidities are high.

[ 0081] Owolknvrtoo2ut ri ent that can be used to conbat ne@CcraiS2@asdeiz ons
typically associated with aging includes certal n |ipid bioactives such as,

for exa w3 fatty acidgds. s. of w- y aci ncl ud :
docosarpén%ayiﬁ&ncra&ewa?@ gjloylé'il%é‘é Siadhee @8 %‘%@ﬁiaﬂdlgﬁﬂo Ao| eni c
acid ("AlR P@?ﬁ&ptﬁ@s Wuéh RQ! a}fgﬁ@ﬁ%ﬁ af ufbﬁfurltﬁlaﬁﬁh dTh@%ém?@%fbtéiH@VM‘sot 0
attenuat e ske al” nuscle atrop in cancer cachexia as well as sepsis and
to redusdudnl ‘vatdicig- prntstutsédvlbdn@fﬂest@ lmharmxgt@nahmnmimpqéidbuloanmsm@@ﬂ i ng
pat hway é@g ni_m Ztl ng aCttl(i/atl on of nuclear factor-143 ("NF-K13"). EPA can
|rrpact PR 5PEM 8 PAR PHERIS h t hrough both an attenuated | oss of |ean body
nmass and bog@omm%@ nﬂﬁfgseimﬁl&r@pmtd@ Behad danfitakdd prot@hs, Whet Dased

Furt her, can enhance skel etal mnuscle protein synthesis (as medi at ed

t hr ougPretsEsnrdRapbasadayoteianand adifici! eraieinenbasy bassd REOtgS ] lgﬁssseée%%

cat aottrorh i il bt AL LI PR AR TR R B Bifhee, LESP Sk SRR

si m | arwhiey3 chbadehyrai@e,i dﬁaeyamorae@ulmﬂlt nprpt’eﬁﬁ adovieshtta@a nmilR dyrateEs Sisolaty, cdsr can
provide tonic loading to the under|y % bone and act as an osteogenlc
eIy

st i mul FOMOHRAtIEBH ECFGR n St b@%?drﬁrmﬂsz Gea dQrugr@mpics ROY protein (¢.898b oMy cal
w3 fat; i e OWR e C

pr oper tll{lelslc.%k dC%nE% sra&réaéﬁn&e?&%t\f& tp? z prmléglc |(ea% 0 fﬁlg?s hac\yg&g%sc %gpgﬁet zgaﬁsdt es or
odor s asalatapyainda pesandagi, all rfq*rﬂsancludmgmen&ntrhife andesadatak other ptioepromats | i ke

the taste or odor of a onpo ition i dln w3 fatt ac'ds., it wll be
o e Qi COTRCTPBHY e NS rg i WO e D! S el i it gnsyingiding

i ncl udiRg SAE oat, potato POBRI, a%apllﬂfM@fHﬁnb%ﬁvédJ%Eﬂ %bﬂﬂ;l Bubiamngt, tllaﬁ‘ttllsm Ik
fat gl obul'e nembrane conponénts ( can provi de several healt

benef i trsilses, serhgierc¢lyp1rominsuodgaﬂnblnamnsdhtﬁ@of i Adinyal dta%ddaorsmmsenayn@e $edezqu or at

o 11RO b CRIHTE g So<g o R PRbr LS S0inip REBRE cer

menbr ane i ngoeri]l Ad MsedCiR@eth! b veyrbestic’ne a JuppRmichf thRMGAthiaR bond ph&astid Oi nt
health. The skilled artisan will appreciate that, while these conditions

are typindainrgbigie et wpddtogrther to HAPIVE &hd picrofinfp of theantestire. any age can
present wt 84] spe 1] |jj cants
have found {\[Rg){éﬂ\fl‘l‘—‘g{ﬁegcaﬂr%%&%dtﬂg 1‘{ansl 6r\/e\/-at§£eglge |rre1%YD afid Foé?ﬂe%a?@ lnx'uIdAI%8 .
associ gireghytdctib od@rdvgntikeotneagmantethanhleonedndr stan tlteedeeslppmleﬁﬂ ofya targebéde mati c
for el derlog i.ndi vi dual s begquse the infl ammation can increase the anabolic
t hr eshdiahoiegic spdieyr gipgede PRV yRRTARRILS o fiscasipeditying tesgtaciitne
dose a 0 Y, S r ti e I gr ade
i | amar oz SRRl mehﬁﬁ‘n&z?%ﬁ?%oﬁaﬂ%l s &I Bk 158 P
endogenuogresskel eft alliapussed @aqhomge:odopshtmnamﬂmr@ai mdstyemangltﬁ pati¢its atnadkol i c
nutrients b Iower(lcﬁe ?the threshol d needed to | ow for stinmulati pn of

skel et 4If AIEITDE BratdPnOSTRITES 18 hyGoqiects 2 %qaée Al @n PATCHRRD 8FRuct i on
of i nfliargrafalOpciM alanga\/th&i %Q%cﬂﬁ‘ laRyi$c@scbimnalie it do‘ﬂtiﬂfonpa{flﬁ t88n does
associ ated with aging, rheumatoid arthritis, etc. [ 0085]

Adni ni gtot aeqessarity inpigthat e sabiset ibémeteil it totﬂé@:@@ﬁ@rylvﬂtmtﬁms ‘reaegnécandvel y

ronr andetg by © Frdviiaficl s PupkoR TBRIRE Y BB s TR T

provi defbrhy ikt @hi ane rhdiebP keReptitls e tHoddvibpafent Bf @gmhﬂedmgllo@h@ﬁon
signaling. Integrins are transnenbrane proteins that |link the extracellular
nenbr arféch as tllﬁ@gélélmb%%&(‘@s)ﬁémé?]@do@n dl'het tpapseftepatmenieditrgete apete @lbﬂm&@ct i on
of ”EC%?Q' fs%' mfte%rdsc‘f§ bclgde tﬁeegp%kﬁ‘&%% 8{ ghx?ﬁ% énﬂﬁ&eﬁl%ﬁﬂb?%hf; Sdr% . The
| oss of egrin-nedr a can rogressive

muscl e p‘rmmyl mphiylecttco 0B tﬁa*apeume n@adied. ntahen tamsrrﬁireeamremorrema” and

cyt oarchl tecture cle cont ra tion). See, Devel op n%gérﬁfl ol o

338(1):2 lﬁblatewr@zf}lrkhzbff@ndei Hy@skyd etﬂ#‘e g BRbmABRECaIsnbeL Eh@.ltS?%SFio
exer ci §fe iy ﬁ{ahé%%?ént iy axt e ﬁré\ﬁsﬁﬁ&?hﬂ&eés‘é%‘r%&@dltléﬂ‘sc' e protein

synt hesi's, 1 nprovi ean b dy mass enhancing functional mobility in
the elderly populatlon
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[ 0086] The benefits of adm nistration of MFGMto an individual may al so be
enhanced when the MFGMis adm nistered in conbination with other functional
anabol i c woti2eroe1 For exanpl e, branched chai n am no aeCualS260BY6aS

| eucine, can act as signaling nolecules to stinulate nuscle protein

o fects i n (HET Hoks vty oo feod B st BERBNCBInaCRRIHE PIGHEL | on,

wound tt%bh@@mb&tﬁt@ttead%ﬁﬁl@etéaoh,an\ﬁaﬁﬁwsagastr&%suhmytteﬁ §tﬁ5‘15t'h5ﬁ Mirbygh and
endothelial function. The skilled artisan will appreciate that the present

nut ri t iconaddngontragern, itaelsdiag duhoot lintid éal atnasmg*aetmsteb@forbwmmelba,n@hsarcg| n| ne

and t hat other func utrients may al so he d in Laation

vram e il oo b 12k SR Pl Biaerie s iEoy CRES Tt Bt ¢ ha
are used 4 the@utvan tpoﬁntﬁht 51007088 hédeo the sRfrPMhd Rj@nsPesd biler Buitdbld haRay
benefit to a consuner inpart an undesirable taste or odor to the
cpnposuNW@n meking it unappealing for consunptlon As a result, the desired
bi ol ogi cal r[gé’rﬂ]tAé &steﬁ% re%%ﬁ{e%&?“m ncd%& dié]t{% &f%h@ﬁseﬁ&- the
conposition due-to Its poor organo roper e er efor e, e

anabol isolubld ok exitsr- tdtﬁitle n@yarie @dmmUest(ebecﬂmmmgn et;hmpMEGﬂbmtie t-\henpi esent

di scl osure shoul d be delivered in a_pal atabl e way pravi de tol erabl e
physi caYtamg Bl gEhgmansi éhtﬁfraﬁelﬁ%l(é@oamn} thtﬁetneﬁs?e lﬁé‘tlpe‘?ﬁ nReHaMidtc e

WO 201 Q2 / 6 [ e Qﬁﬂﬁ chai n
am no g{]:ll th%?c%é%\% IZHJ e?\ﬁgaing e? f( %?@Xf%m E%%’;/.Oﬁgganc e g%h%?n

am no goiridexifé &@éﬁnbhlo&de) |\hdamapd3175 dhotd), Mitamss B9t (felic aad), nod adtadsn R ch

neans that the BCAAsS nust be ovi ded exo nousl o allow faor scl e
pr ot ei r{vwweéiﬁgm%een%ﬂw&e % @emett%). HEMIRE 4n VEIPPe as

si gnal 'Iﬁ‘%fé‘%ﬁ@'s@ﬁnﬁ&l@%lﬂyﬁ@@ (ETESMI@4?MK 9) rfoﬁé’ B&Heﬁﬂdsolotﬂb' e%se?ﬂtlgf‘ﬁﬂ ing
can be enp oyed via two nechanisns. The first nechanismis stinulation of
i nsul i rmingfecasmIngy ﬁm: eommlugmvethlasdacts\tlt}quhe bedyeanslghaiecd Miteraly condplant

mechani s |ne can stlggla e the eukaryotlc i nduci ng

fact or st fasah Sibefas P oS Rmtb e Ees gy cuppl enent.
| euci ne has [ah3H TiRePrdseatndidcdslcoWy trblatcde sy aﬁeﬁm&m OdoniBbsRiods thaﬁvsxtge aby

|ncrea5|n%%£he synthesis of nuscle proteins in aged rats. [0089] It
is pos soptbénaging ofeyilibderinssi bippteve hideved angbelipmyiricats tal modite domaands

o ih 846G, | 0L ‘fcleéhe &@ ¥Rl P8kl Elmi%c %Uté’lt L Lnec?tﬁpa%ﬁtt% fﬂ nf! NCE
the | arge i ncredse o can’ cause ive |C|ency 0 e ot her
t wo BCAASamAatiBCAAS pabe J(klﬁomalﬂpbf phigdnts umttﬁﬁmg, afol exsaplep lthe elrdefflyl €The
addi tion of anal ogs.such H CA s wel | ~as desjgner,  or ual ity
pr ot ej rpgeeat:q% Qesurt braley f?ét@o sptoatreﬁtﬁlgrﬁ E@ﬁtCélscqnéhtenétffaedtﬁ%wu%ay of
del i ver; i i e
cli i el e SR oLk miticu dg??fg% PEES SR By SR RIS
econonuﬁtaﬂvhnbages ﬂﬁmthnummnmﬂbmhabnmﬂsnmﬂnhwtnHMHoﬂmﬂHMHMMq@oagnmts
such a ct owol f ber.r ring synergi.stic_benefits to the patient with
ow or dualicheraa o oapor aeit SEhdlish cHiRca Ry ok cuBaaBR 0y
el der | ype lentgrtqstﬁe WhdiDidu®ll @he rSklﬂEd %trttsahlv{ll'ﬂ aﬁ%}emate howe[v@togtﬁit Whg¥edhot ei n
is one of The nost abundant natural sources o branched- chai n am no
aci ds (Ieltrgtlonal eeroperetionsgol eugthers raed npabé adniniBered iis en cehiterlyundividuahand

profile of in is n t sources for such amno acids it
is verynﬂégt%g%ng (fkﬁ@glwﬁmﬁﬂngPF% %Ewgghp05|t|ons | ndeed, the

conbi nat i on [0d80]BEQIHgh RS A SPRbIAbIUEBH Rratddly drakRsicitd tmmﬁ%hﬁaic@ﬂ y 1/3
of skeletal nuscle in the human body, and plays an inportant role in

pr ot ei rFOBYitPA® sinyilar fip dhessemcrtivaicd ahfryharcalerlag raeiigrtswnps usléer anpedling i n
the recg up t r gth
at i et aagiioterRe el Bl BRaus Soibier BombRinck oR, STRINE Oy B R O et
nat ur almﬁ}oudstcl&SreOélvi@L{ﬁbp@ r(tﬁﬁt-lo'ltﬁ% mtnl\yt& Ingd’diﬁcad)fcoﬁd‘i&oﬁsOﬁypicaHtmeiﬁIeam ds) ,

i ncl udi ng about 1 of |l eucjne per 10 rotein Iles i.n the
whey priging WOC%v@tﬂe@ay EHRETISAER rtt)r grany %éﬂ%mp%e&i%wywsgl ilfadingnto y

i mprov r S rted t \/ g or
oo der v eh TR TS EReiGhnond JRIAFRT fiRY [N BRRLOINTIRRL M D G
nore than 30 g of whey protein to achieve 3 g of |eucine. However, the
flavor of leucine is typically unpleasant when WO

2012/ 170021PCT/ US2011/ 039612 i ncl uded13n doses that are efficacious in the
stinmulation of protein synthesis in humans. |ndeed, the sensory properties
of leucine include a bitter nouth taste that is unpleasant to consuners.




[0092] As such, oral nutritional products have been limted in their
ability to deliver efficacious anobunts of branch chain am no aci ds because
of the flwoapizprof2il e. For exanple, prior art beveragesParasSeétioare1ti mted
by the inclusion of whey protein, which provides unacceptable viscosity, or
| euci ne, whi ch provi des unaccepta or.g tic I n addi ti.on,

pr ot ei FXRELCTCRE! P sgline By CQEBFCt r@ﬁm dﬁdviﬁ%ﬂ‘eﬁ BRICpY eergd pidh "Bk

condi tipagididterehghe, the beverage applications for branch chain am no
acids are extrenely limted. Further, tablet and pill delivery of branch
chai n ami no [88% dOneskaivep nwvicnichat e hmtlsedstoaon@eumedoﬁl thnditthos éypicalle

adm ni stere ne_at . 0] a h ve
surpri e Siffcelebe HE i Boi g vesomsP A Oh Sy BB BT CBibes

Wi th t hexahdp® b 30fadgiadids Qh&hd@do&"sa&kﬁ@fmd%cﬁ@Q"‘]BHAGP%hd’bsé’anfh‘én@i@'a‘éﬁi: to
create conpositions (e.g., a bevera for the purpose of supporting nuscle

gr owt h.(“ERag) rridcailinylenmiwqi (T Al cgﬁpogtltﬂi érmhomsatth@tqdr@ﬁemclddihg% bedur e
N t but
o” not AFE § AchuRlEL MGl sB8oAN, Aalh GUIGEERNy AR Db bad RIRRE, o

of | EUanﬂt&ldiﬂ'galtndﬁd'eﬁ tﬁj‘n%ilo@cmm@hi mctrhmOﬁtdenullaﬁtsigomlnfgf pzph@heibp winithiz@sg s in
humans. Applicants have surprisi nlgl y found, therefore, that whey protein
mi cel | exstivationget wclopy Ea@tprai@d 6 NFesiK )t ERF rapimpase niiseuleskslesd hepltipthroyghay or
am no %CI sdnl Qtte%%é{t%a ggs o?qga hgc?y rﬁas?lan'auﬁoﬂet hl?l?eq'lll Bgnsg[gctfn%u Ep e%'c%h the
present di scl osure re 5t nd Felci ne,

t he sknhtuedloarotﬂmp Wiukther, mmaateoha/noappﬂetel mh&lt pRitcifbr@hesy @petedhai n
anmino acids, or amino acids may al so be enployed in simlar uses.

[0094] thjougbihe ind ARy gathayagh BTV eaﬁggepﬁ%rlyiscliet progeopsts &vpednediziad t he
struct t t ne
Cor ot HoPuBh the FBRAREND TR, pRRADE IR AL shBPolt b Dy Y

per ceptqoodntibys t MNatrgtaomal o@npositsons bakingwieyl apo at ﬁltﬂy acidsedahessmmm @cteras] a
maski ng B?éance fo reventi g t he un Ieasa t bit ern rception of a

speci fi Eann Xé‘rﬁss’b‘y s‘i@i“n%roﬁ i tPpisy log Egéo S5derlyipg Qﬁt diaqt {8 Qur f ace
of the JRBgHSGe sifuRS %ﬁ%h@%rﬁdv&'&?m‘ﬂ%ﬁ&oﬁdcﬁﬁ‘e%ﬁh' nmodel , bitterness is an
unpl easant "gustative sensory perception that often i nduces f ood rejection.
Sensi tivity [0083iTyresahess fartyrdcats are bmited irnthsT0isashoaveivan by ipoor ofzaeeeptic

Sore bR Tl vttt ok o gits St pave S METERELS Ty b ind Wil okt ©

[ 0095] Wsextipm@tteichndined. | Fsh@tehsaRbE b ot (ike gt @bte DRdAEr 6 HsEMPpSXitiAL ur al
casein mcell es% nmono- di spersed m cro-gel s obtained by auto assenbling of

native wie@/mgroo ditts acigp ipw1lp ba rewe SHETHIUSIONS cOBYEIP o traimgnHemplienesat ment
at a ver]lvh REE ncl %llrggtl}tam\/eviey protein mcelles have unique characteristics
and proper Ies 1nc I'ng, for exanple, a narrow size distribution with a

di amet er bet[oes3] Alﬁﬂlcaﬂit@ ﬁﬁ)& mm—;afyihgay pédundi Siper $r'utky fandglsbilel awntbrahe a

turbidity val ue nmeasur (between 20, and 50 absoqrbance units for
a 4% prestwepeds (MFgM’ )tq@ratpr?‘éld% ﬁ%r@raé fealth Penerﬁtm e%ieﬂari%rhaldgﬁﬁperli ¥BFT shape
as i WQﬁ&‘ivRi)ﬁalEEé\dfff@rﬁgoﬁ&ﬂ% at r1 fdrOQ&@ 1t1§ﬁsg li}ot"setxréﬁéfes l@w tic
representation o m cel fes that mmy be use he present disclosure,

wher ei nnflirermtiery, pnobeilingticaydsailitanded ofi Isarc rbodyvvmﬂsst, hekieletdlemtuyde oq:fﬂn]i lic
parts of t ofeins are oriented. towards the outer part of the .

g e T e S R O S TR R
the i nrh@ﬁsan%‘lleapp%cu{t@%am \9@1'14 fhescl BENINAITR ardVRGN APy Ofs6d latéll Gv?tlhl e eld@rly,

i ndi cative of honology with casein mcelles based on the foll ow ng
criteriindivehalsef asy age caamdesahl wighpinglapropitieises, but al so the whey prot ein

Both physi cAPOSHaeRaRr iR e B Reti ok dpdR oy EEATHI Ge) Pabumi® ™

M cr ogehfia@matibre Yy ficOlyeisBodiate€ vith agifg FilgwBralic idflamidiisalces bacspasdl
thiol/activated thiol fromcysteine, and S-S indicates disulfide bri ges

st abi | inzphlgmatie foheldegy ondividusisc beqanse T inflamenefiani ean lijereass dhaingbolic
config S r iJic
i 1o STe 28 LEIRHRREI BRSO TSGR Bl Pl
aggl ongbateas toly denapusddtivherhpraat@iacd [bhegmde etﬂaa&narcei @aratlsd:uﬁrafﬂize
characterised by their regular, spherical shape. [ 0097] Due to their
dual character (hydrophilic and hydrop#obic), this denatured state of the
protein seens to allow interaction with a hydrophobic phase, e.g., a fat
droplet or air, and a hydrophilic phase. The whey protein mcelles,

t her ef or e, have perfect emulsifying and foam ng properties. [0098]
The micelles may have an extrenely sharp size distribution such that nore
than 80% of the m cel | es produced vvr I I have a si ze srral ler than 1 m cron,
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WO 2012/ 170021PCT/ US2011/ 039612 i ncl uded herein by reference. An advant age
of using the nethods described in these applications is that the whey

prot ei n mvoebi2zo@nepar ed accordi ngly have not been submrCTIUSdo1®3%MmYy
mechani cal stress leading to reduction of the particle size during

f or ITB.tI ontrar conv nt| on processes known i I nst.ead,
the metioaadasTaeRs ﬁ?&h%l&ﬁ@ @Yé}s e EYR Smerwﬁwlﬂ% aﬁpﬁ% nyigiePRPheat

treat m%eﬂlﬁ% H{éeth?é%ﬁ@lﬂ%e@éd RNaRK RY- stibBariial b &‘éle@dltﬂl&s%fé fﬁ‘o’ae‘m %Rﬁé’s?s‘ ate,
however the mcelles my be produced by nethods other than those

descri bad thnandbeliaboventenTho metictipip oif ezfldnamation] @dthOUFAM regnatse dickd foy
avai |l abl.e ey.protein iso es, or. concentrate Ry be used to obtain the
whey pr%@&mﬂq%f@é)ﬁ S aSSI—QS}'ate@%‘rstilf)P%mg gi}n?)tplgit&%ﬁ“%’bet%l ned by any process
for the pregaogd] AmBistroiey & MBGM KJOWRo | Berfcfiiall Bocad® WBFGMRSMMIERE
protein fractions prepared therefromor proteins such as 13-Iactogl obulin,

a- | act aclsanydly am@prﬁétiam sn tsksetictal mwkﬁalatl qupede enherecdwbiectdbrmispededs a
by-proquetie & atnB&F mlﬁé}&a 8%"1‘{@% %Btl% RBhnRS tﬁnﬁ’ 5%9 UGty N
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rovided b roteln |nclude enhancepent of . nmuscl e .devel apment and
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peopl e,coaRRaRGEE e Nee OTDARR phiEHANEBIoHST | '39@(13 i OVRIENL09D). CoﬁfHeEdl Véhe
function, control of bl ood glucose such th they are suitable f
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healin and ski.n of t | ood sur.e

{01021 PAREEY S HrD FRiiing B4R boRgoRYs bifarengte Hrom Gl i i g deay e
used th@aﬁﬁoﬁhe poor flavor profile of branched chain am no acids such as
| euci ne, isoleucine and valine. In this manner, nutritional conpositions of

t he present [P&dIBubenaiissy Oérmlﬂlétfﬂmtoifdwgﬁl\ﬁdpr peindividgalamaynalisei kpual
whi | e ae'nﬁ%%clég'v?&n &%‘Mﬁé@? id QUmGPASHERE ¢ g&ioi%é %ﬁﬁxﬂtﬂ‘g{h‘éﬁ%ﬁ% ional a%ﬁ’c?ﬂ In

anot her I nment roxycaprolc aci use
pal at abluerigudsFot etaniile, tbremiedechaia-aﬂﬂhﬁllhc(ca kuch. as lketind,ccadcict hs s@nau@r oduct

of | eucrilglgcules to stimulate muscle protein synthesis. Further, the amino acid arginine provides
many beneficial effects in the body including, for example, modulation of immune function,
wound healing, hormone secretion, vascular tone, insulin sensitivity, and endothelial
function. The skilled artisan will appreciate that the present nutritional compositions are not
limited to the use of leucine and arginine and that other functional nutrients may also be used
in combination with MFGM.

[0087] As mentioned briefly above, however, many nutrients that are used in
nutritional compositions to provide a specific nutritional benefit to a consumer impart an
undesirable taste or odor to the composition making it unappealing for consumption. As a
result, the desired biological result is not achieved when the consumer refuses to ingest the
composition due to its poor organoleptic properties. Therefore, the anabolic nutrients that
may be administered with the MFGM of the present disclosure should be delivered in a
palatable way to provide tolerable physical and organoleptic properties and to increase patient

compliance.
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met abol i sm and occurs naturally in many fernmented protein products (e.qg.,
cheese, wine, soy WD 2012/170021PCT/US2011/039612 sauce, etc.). a- H CA
may be bewef2ocy@bozfior i ndividual s because it can aid i nPERAISAIIZi084H12 he
anabolismand m nimzing the catabolismof nuscle tissue.
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29 to 10 g of a-HI CA per day, or fromabout 4 g to about 8 g, or
about 6 g. %%0106] Simlar to the BCAAs, other ami no acids can provi de
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Ar gi ni nec RAScaBRMseS tasthe ddticldisy BPEY dhattwonst Nd], RAMBOA AQLREkfown for
nmodul ati on of i nmune function, would healing, hornone secretion, vascular

tone, ithen undfsg@bis isenspit proﬁ@ndd@ndmtoﬁemalegs fughes ud&rlﬂCAAgs walhgs da&gmem ore is
usef ul nctl na a abo nut rien itions {

C N nutr | tl
Uhe ol dff Qb hisRRy aE 2R ok el Mo TuBttt ieshe o SoTRRR ! wilteo
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leading to better quality of life as well as health economic advantages. Further, combinations
with immunomodulating agents such as lactowolfberry can bring synergistic benefits to the
patient with low graded inflammation, suppressed anabolism and immunosenescence (e.g.,
elderly, or those with, or at risk of, illness).

[0090] Whey protein is one of the most abundant natural sources of the branched-
chain amino acids (e.g., leucine, isoleucine and valine). Because the nutritional profile of
whey protein is among the best sources for such amino acids it is very desirable for use in
nutritional compositions. Indeed, the combination of these three essential amino acids makes
up approximately 1/3 of skeletal muscle in the human body, and plays an important role in
protein synthesis. Branched-chain amino acids may also be used to aid in the recovery of
burn victims, as well as for supplementation for strength athletes.

[0091] More specifically, whey protein is among the richest natural sources of leucine
(12-15% by weight of the total amino acids), including about 1 g of leucine per 10 g of whey
protein micelles in the whey protein. However, the amount of leucine necessary to
significantly improve protein synthesis in humans is reported to be approximately 3 g or more
delivered in a bolus serving. As a result, it is necessary to provide more than 30 g of whey

protein to achieve 3 g of leucine. However, the flavor of leucine is typically unpleasant when
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enzynme nitric oxide synthase ("NOS'). However, only a portion of the
argi ni ne consuned by an individual renmains available for netabolization to
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[ 00111] Guad Bi ol 0 .i ndi at ad itional protein be needed in
i vi dua s P Wibpnaing o bebemd® wiabure myodivs i R ameuts
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conver s ghacifie rtridnd bl inRking af fi@crSEBE redeploe ptdstrg atkild subfce BElthe@endi. As

f eedback signal fromthe citrulline provided .
presented by the Noriao Ishibashi model, bitterness is an unpleasant gustative sensory

perception that often induces food rejection. Sensitivity to bitterness varies from 1 to 500 as
a function of ecach specific person. See, Ishibashi, N. et al., “A Mechanism for Bitter Taste
Sensibility in Peptides,” Agr. Biol. Chem.. 52, 819-827 (1988).

[0095] Whey protein micelles are spherical (regular shape close to natural casein

micelles), mono-dispersed micro-gels obtained by auto assembling of native whey proteins
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nmuscl e catabolismto provide arginine and glutam ne for bodily functions.
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etc). [00115] The present disclosure may provide nutritional conpositjons
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foarmng properties.

[0098] The micelles may have an extremely sharp size distribution such that more
than 80% of the micelles produced will have a size smaller than 1 micron, preferably between
100 nm and 900 nm, more preferably between 100-770 nm, most preferably between 200 and
400 nm. Without wishing to be bound by theory, it is thought that during micelle formation,
the micelles reach a “maximum” size, due to the overall electrostatic charge of the micelles
repelling any additional protein molecule, such that the micelles cannot grow in size any
longer. This accounts for the narrow size distribution.

[0099] The whey protein micelles of the present disclosure may be produced by the
methods described in International Application PCT/EP2007/052877, filed March 26, 2007;
International Application PCT/EP2007/052900, filed March 27, 2007; and United States
Serial No. 12/280,244, filed August 21, 2008, the entire contents of each of which are
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phosphat i phosphat
control of blood glucose such that they are suitable for diabetics, weight management and
satiety, anti-inflammatory effects, wound healing and skin repair, lowering of the blood
pressure, etc.

[00102] Accordingly, Applicants have found that whey protein micelles may be
used to mask the poor flavor profile of branched chain amino acids such as leucine,
isoleucine and valine. In this manner, nutritional compositions of the present disclosure may
provide functional nutrients to an individual while also being desirable for consumption by
the individual.

[00103] In another embodiment, a-hydroxycaproic acid (“HICA”) may be used

as a palatable substitute to leucine. a- HICA (ak.a., leucic acid) is a product of leucine

metabolism and occurs naturally in many fermented protein products (e.g., cheese, wine, soy

19



WO 2012/ 170021PCT/ US2011/ 039612

i nosi tol, phosphati dyl seri ne, chol esterol, gangl i osi des, nuci nl , xanti ne-
oxi dase/ debydroogenase, periodi cacid schiff, CD36, butyr@omiuseer1/039612
adi pophilin, PAS 6/7, fatty-acid binding protein, lactoferrin,

| act al dherin, pept. ETTVFENLPEK, _pept.i de SFQLFGSPPGOR, . pepti.de .

GSNFQL [ﬁ@m@éwpgpfl}l@g %ﬁ‘?%@éﬁ@# ,foepsﬁ%ﬂdaéls PerRRAraeEH! By ieing the

| NLFDT R ET M Run d¥8 i o 6 oTIRL RLAGEIRR: 0B RI gy EGOEQEGEEMAEYR,  pept i de SELL
VDQYLPLTK, or conbi nations thereof [00120] A variety of ingredients
enriched in [WMar e cpenigicelilal Aygpliments habd éuniVrEEM ¢ HHCBecaprdssigent supariar eam
butterm | k.and whole m l.k. For. product devel o nt. use,.butterm |k fraction
"a ¢ he Reptif dfindt gy Doty abReuas PPl ey BRFTRNG RReHS c BREaRime bnof
MFGM ¢ aie0 e Sleudif@ it 85910 wenambsli@bénefidy airk@l) R1Ad k@ pratkik Fnaduigt s
include butterm |k (product code 26048) from Land O Lakes, Inc.

but t er inée gHBEA 1v & lsmelaatmeielolite, dt wiilbmsovidwmampef g sencobpefis deserigdoup
(Auckl | and) . p i Rid-nich fragtd Y I GV
T R R S T e

but t er ngain npteasddit Ibittermge peBupticar By tHeBionklimaga, tBedfoic) Rrvedash palatadlars
Dairy (Mbdesto, California), Dairy Anerica Inc. (Fresno, California), Dairy
Far mer SUBstitpede {¥§intKansas Gity, MD); First MIk Ingredients Linited,

Pai sl ey, UK aban Qaﬁg of _r{raf Wr:hes, i

Em rates. [&g?gof? Howevlgrl%n e;(/iﬁ%%ct)’t&elﬂﬁl%ér%% ?%hgwg%lrd iﬂéﬁggn}gﬂh{lv%%{}l%g?% al so
comer cli2althy tawbout 286 eng pxaHiil gef thecdutidieord aACRREBMINGT dssMAGEE dr0¢mbodidneyt

protein fraction enriched in .M ro d by Arla Food. Ingr.edients .amnba,
Benrar R IR b DY AP SOBPONHED e OF RIS SO EOIE FrOME fr edi a
Lact 0 RRLORRAT I J-AIAS hdnALE 8L %rcﬁ/ftied A e G o) abRR 300 HAMAM6LE YOP el S
containing MFGM (at | east 1.5% of M-GM conponents in order to be able to

adj ust nehd OAnp witthefmuviR@ukt compesationprast aiony 300 mg per [100122f thepetrdiongl on

t he whe rot.ei n/.casein rati 50/,50, 70/30) in the nutri.tional .
conposi s ?“OB'nén 388%8%618#’0 v ’é%?s‘%‘iltﬁgt}% eqmeps! wms%ag%%uieu%ﬁlgé But ter
m |k orsufi@éitlakho@ B ko pasvideefrdth 4Bouti Ng ECSHRRAET0 Wiof b~ 1T A pEdddyQotMrbi abouhey
protein. Further, the MFGM can conprise protelns, ganglpi osi des,
phosphdi & 51 abut g, @owpiagi ons t her eof [00123] In an enbodi nent, the

nutritional Siti . t disclosure. b ne
probi ot o THAGr st SHTuTsdp (Hn AFRAR, ST lm Fiby Rut el BERRT,
| evel dientfite. Got exangdsargiRinelis ot hipha have fed thanisdedggifidd e astmadseshtitbor
protect the host against infections and potentially inprove specific

di seas&o8¢iies s@ssm%ﬁh@rnfqe@cwegelﬁnidt@rqnalﬁ? Q?V%an&lisaaggﬁnih?@q tEug Pfon i s

their GAPAGI; N O ARGRRIG Al thahDeALAL Bthk BBk HaE AR frde, Mfdn others, modulation .
2012/ 170021PCT1} USZgg‘l?bS%lZ #hl S appears ¥o be a prerequisite for tﬁ ocki ng
pat hogerf iantuny fenmudionpetonld thiealgngp hotnewtei seerctionmvascul arnartd, o13slin sensitivity, and
endothelial function. As such, arginine is useful as a functional anabolic nutrient in
nutritional compositions for the elderly or individuals in need of such benefits.
[00107] Arginine is metabolized into citrulline and nitric oxide (“NO”) via the
enzyme nitric oxide synthase (“NOS”). However, only a portion of the arginine consumed by
an individual remains available for metabolization to NO. As much as 60% of ingested
arginine is metabolized in the liver by arginase before entering the circulation, where any
remaining arginine may be metabolized to citrulline and NO. Accordingly, the ingestion of a
large quantity of an arginine-rich dietary supplement is required in order to provide an
effective amount of arginine to an individual in need of same. This limits the usefulness of

arginine for nutritional compositions. Additionally, and similar to leucine, arginine has

somewhat unappealing organoleptic properties.
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[00124] In studies exam ning the interaction of bovine mlk fat globule
menbrane with intestinal epithelial cells (IEC) in vitro, Applicants

di srupt edwOhle12M7@ i Al t hough bacteria were not directlyPdetuseaian3dom
fractions of intact nenbranes, the disruption of the nenbranes by
ultra-sound r lted i ntam nati on of the | EC cultyures. The bacter
appeared to BBRE1¢ r om AmaltRmeRy S ARrRO1OF PEHIRRA fhEce gem%spmfiﬁctgoap%%rt of

this, elsaldoRol hE Qi P Q&d%tr&lﬁi{é nerp-vkd eyRAbuttd St %‘%‘@@%Bleb@&&yer i al
cocci in chains (see, FIG . Wthout wishing to be bound by theory,

Appl i camgiginggirpducgion. hélltrblaut &y & ardsiindi fogltaoginioe apdaapwdietd orthofintestioter i a
and/ or r conponents hi t he at .obul e nenbr.ane .nay .

Foar Tl sl AR B b b e e LSl BBl R aTeiTh in the

gast r oihk@HbhMdd Vet fAR ANGYr@cd NSl daiht Vi@hprity oBRRFcAREhAt e cRhiRR i the
mucosal tissues of the suckling neonate and, together with other factors in

the m |q@n‘rf%ﬁedgmdb@| Kislngeshhaghearcrromremised ﬁﬁhm@bb@p@éphcrﬂdlwégg@gssue As
[00125]su!:111 §mt&¥1 %tchr%ﬁf(aﬁﬁg 1511@1;01 pgt{%ﬁg do%@et?efd t%/flza%f’ﬁnQng lEhetﬂIn? Eél?s
ene seen usi ng

| eads tO ﬁ entl ation icial

pr obi ottb @&rdlindVidWNal. onmhewecﬁﬁalmns ehead diyculdtion Gaithde béiyip eidietilizedby flar
exanple, that MFGMis a significant source of lipids to the consuner and
that cdPhi Witharlmept aorﬁal)fttq RRPEEQ (h I FRBICels ﬂ@nk@mw ddgredere; §pglleted in

lbleglegl (a:all}lxgcﬁﬁl&t O8trullihe bR L ﬁ\ﬁe& {3)31% bede%ﬁ'co%tgr BAnRPRSHR £nd ?épgr%ﬁﬁnesfnm lar

ects In con umner s ent nutrltlon c Ssitions by
suppl en@nt i ddortdreer nigestionoo@bitmbimeosi tai presursort of pitoibiiret |th:eseﬁamj iMaGM toThe

problotlcs can be pre-bl ended th M-GM before additi.o e co S|tion
D e B aER £ Grovths GParD s MHsehyn Ghr B i dod il SIS t he

nut ri tigaallatfANPehhlAN furRtioh h@oﬂﬁ%ﬁﬁg,%&&bﬁ@ YE&etidDAh3RIFhenrabiiet i
my be present in the nutrltlona conpositions I n an anDunt GQU|Va|ent to

betmeememﬁewandndenQﬁbﬂul@moﬁmdbytwﬁh$6§HWHmmanhe bacteria may be used

live, inacti ad.or resent fragments such as

cel + val 1 b G o EGAR S Pas SRR ant T BT I e e
for mul aoa@mictisRS ad ﬁ)ng&@ Leseelink ct@rumngfm tHaeb] @sidir¥zah €Al aGOANYiré Q4]
units of bacteria irrespective of whether they are, all or partly, live,

i nact i \la@éﬂaﬂh@ea@k@r 1tf1?0§§1ﬂ?{$>nt0eﬁlalﬂrt@fle¢19‘{ﬂt<§d C‘?Iﬁémﬁf#t&@ﬁ otfi @rgininppEetici n an
anmount l&&/ lgn{ c.a nﬁ I’I aﬁpi cHt?ulﬂlgé‘%l fl% u&do% acfsﬁlbs?aﬂgg@ﬂ &IJ ﬁpne to

[00127] e pr strain my be an i C acl eria or
Bifi dObﬁz@fcﬁﬁie&rgﬁlinh deﬁblabéle§1lﬂemdmgpﬂir@kmﬁpleh@@rlamtrergaablepﬁc properties.obi oti ¢ of
the present disclosure nay be any problotlc baﬂégrla or biotic

mi croor gani s[HP%lrQelt haVaIrhge imesrophgge !y cpgyiduse Comt?atnaltru e tQcIrging

I sol at edljify ;nkthél RO f&pﬁl%rbﬁlﬁvge?foeﬁlﬁ rlﬁxba!dﬁlg QUGUTRREP rlﬁﬁstﬁougmhat there
2012/ 170021PCT U82011 039612

is a prolonged production of nitric oxide by the conversion of citrulline to arginine by
macrophage. This, in turn, can reduce the level of inflammation in an individual and the
detrimental effects of infection on anabolism. One benefit of reduced inflammation is
increased insulin sensitivity which leads to increased anabolism.

[00111] Guadagni and Biolo indicate that additional protein may be needed in
individuals with inflammation (such as the elderly or individuals with illness) in part to
maintain the levels of arginine and glutamine. See, Guadagni and Biolo, “Effects of
inflammation and/or inactivity on the need for dietary protein,” Curr. Opin. Clin. Nutr.
Metab. Care, 12(6):617-22 (Nov. 2009). Citrulline can serve to maintain arginine levels.
Additionally, it can help to maintain glutamine levels since glutamine conversion to citrulline

in the small intestine will be reduced by a feedback signal from the citrulline provided
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m | k. Suitable probiotic lactic acid bacteria include Lactobacillus

r hammosus ATCC 53103 obtainable inter alia fromValio Oy of Finland under

t he tradewarki2x@®21Lact obaci | | us rhammosus CGMCC 1. 3724 pCrasstabasis? us
reuteri ATCC 55730 and Lactobacillus reuteri DSM 17938 obt ai nabl e from

Bi ogai a, Lactaobacj|] us. m 003 a d Lact obaci | | us. paracasei CNCM
1- 2116, “XPEYBci e [)ﬁ Aithe oL T5a¢ BaLoBRa e MEYdRergarteud cuow
1- 4095,gh§1alfn|1&qg@g&ﬁf}; MH&t'iHn‘é‘Ve CNCM 1- 3865 Bi f i dobacterium | ongum CNCM

| 2618 .~ [ 00128] Sui t abl e probiotic Bifidobacteria strains include

Bi f i dobact er[00h2] ongurtt ATEGCtBARCSEBIE shhtdcibyllivb rdan agwrovel thelmammmmyceO@f Lt d.

fJ der the.t k. BB536, .t traip of Bifj b
s0l d- by P PG 81455 b PR e it S vl hE SoreiSe g PY B Pt BB tm
breve sutdiipy H¥RHcBRYRoWR A hatden tah AstgieastiecMinl @MIeishdieagdr AlimaRf The

Bi fi dobacterium breve sold by Institut Rosell (Lallemand) under the
t r adeneRbEFO yignalaing et ﬁk@l@tlﬁrpoyubﬂen af rigpicgily idgppaseericdm he a&ddlttoe of

Bi fidob y. tian
ansen BAL W RRIAS o SR b g ML SIllEY TS (RS L0 o0 LR O e
pr obi otacﬁwltyaatﬂll alleeifdr haeleedtédraaoderBiffont datvier dac eygile Eﬁﬁl@hr a2 The
MFGM and the p roblotlc of the present disclosure can interact together at

the bi dtreﬁr\@apn o Jean, bady rﬁ%ﬁﬁtwéluhleét» to prantrapstabaliceimagasesis and fupgioaak he

bi ol o f.egt t he
o obt oUT O 258 e ppdeBialh B Hoh s R T g e A
absencdenﬁng‘\ﬁwdtprbvedaruahtybmfdifﬁmmmelltdsélemGVteaMt pnvmtgsotA cslucioed nh dvavef a

synergistic f inth e benefi ci al i.C ef fect of

7 obt SrcPte (4 B e Ee g e A B ret BETRP e ChCreRh SESiogs rud belkerot £ ect
on ther@%hyﬁﬂ%ﬂQ&kﬁ%m&%@hbﬁ@Hﬁ@a%%&%ﬁﬁwﬂﬁﬂ/Or of the gut, the pronotion of
the anti-infection effect and/or the reduction of inflammtion. [00130]In
an enbodi merf001t}e nuthd sidnahprdisapssiavi osndfthathatrpilies enan T gmvm@drm

i ncl ude ﬁrotehns t hat are abl robi,otic, surface. As Su

nd
B N A T 0 R AR L T AR ol

sour ce drfardepdidtbpcrBés Wakn BBMPartlad aBzidin@! 14 £h ehB&Ank6R|citr@lind nfytie 2. 0
g/ 100 kcal for infants or up to 10 g/100 kcal for adults. In an enbodi nent,

the nutitpYidethdl agovpwst tfioohgbeittedd sranis ab@ét X1§r mgrpea di90t & @hdhe meiriigaaly

r ot ei f t 4
Po’6 o/ ebBtkEEn SuaB TR Hhocd R iRthin k8 oo ingd T LR
(e.g., g‘rammamhea/a cefmp&itmdalty feedmglfbatan adslt.t Iggtreldihg may etlktebe prpadddt inam of

the present disclosure (i.e he protein content not Ol‘lagl nating from

MFGM) iyt Tige) ?‘éQ}’édOPdngéO@PP‘t‘ MePF HOOpE 85 &t NYTISerB<OrPopTiati fed WO
2012/ 174 511556/&?%%11&3 632+ hﬂtmtlta al T Mo aYH F SITBIL SerbtRVd étﬁetﬁe al

am no aCI cont t are t an provi ed that sati sfact ory grovvt

ensur echutiiomwal emmposntlcamefnwrhmdldﬁmmt‘ulhne irs syffiefeet aredurtth &t provide ﬂrditarabﬁﬁ)% or

et bal apcetbe e el s oRy.or Fr ot Sigh Aol 02 SBREAE on whey.

casein, or qopbigjati onmet Iitﬁfrﬁietlamwmpeslﬁ&ed ofisth¥erkscd® diiffsehly SR QIeS
based on soy. As far as whey proteins are concerned, the protein source may

be basébergtoradvid GMetonesmeet cvmbrylatl@r wibnariahali¢ entglentﬁethetoprovainohddﬁgﬁnalncl ude

| pha- | | b d. bet b d d
rob1 51 ian! RGeSt e ThSBiBHeR, tetulif S Caf TR Faanigie
whey. Sieaibedhdpve, SasavélEasobyt aR|dialtlcalth e dabugf drbresrRcnBkkigerand i's

frequently used in the manufacture of infant fornulas based on cows' mlK.
Howev ermussigeeal] mpradrang €¢-gel d6F@Me brﬁ@eh%mhatm&ttyl@d@h%@mraw@ gr-iceharicing

th t I t
Remmvald Pt Dok o ShUEn RGN e oB RS, Ry AR L ke S e
cont entboak adrgrak dbntsﬂﬂﬁtco@fﬁltlhtuHﬁﬂlthnfdnktloﬁﬁﬂltﬁaﬂmg]aﬁt}&ff Ifeerd). whey can then be

supplenented with those amno acids in respect of which it has gﬁhwq
content (prilA8lpdl1y nihstaratenedisasyre %‘t}’d’&%‘&ﬁﬁ’ nutritigpe) GOEWopiGienS ¥y CGWP
from swaeEMMIEY, érﬁotﬂﬁ%‘?ﬁoﬁ?&’oo'uf‘o'é @@9&%220%%990 %ttlh@ftloﬁxt% r%\elglexnas the
principal protein in the protein s urce ena essential am no acids
to be pPnoewicddwdancns, the otitionglootmositioat iwekde Trodn almoit 2. Dtogpbd 001 kg abr 1®uUch
protei n sources have been shown in animal and human studies to have a
protein efficiency ratio, nitrogen di@estibility, biological value and net
protein utilization conparable to standard whey-adapted protein sources
with a nmuch higher protein content per 100 kcal and to result in
satisfactory growh despite their reduced protein content. |If nodified
sweet whey is used as the protein source, it is preferably suppl enented by
free histidine in an anount of fromO0.1 to 1.5% by wei ght of the protein




[ 00132] The proteins may be intact, hydrolyzed, or conbinations thereof It
may be desirable to supply partially hydrol yzed proteins (degree of

hydr ol ysiwolketveenr12% and 20%, for exanple for individeraraskahiossserl t o be
at risk of devel opi ng cows' mlk allergy. If hydrol yzed proteins are

required, . the h Si s roces be carr ut a esired and. as, i s
known |81°§ﬁt1?8 ngjr lonfb%m@ﬁ o %rxém outy aﬁ%ﬁ’b e% ﬁewgr%?@stné trifionak,
prepar E‘c‘én{f%sﬁﬂﬁy Nt é&%ér%n%b@ﬁﬁéxﬁztﬁwnﬁthﬁoﬂﬁ" G‘c)énfp6§1%h§ ﬂldldheomcﬁxﬁ e
steps. For an extensively hydrol yzed protein, the whey proteins may be

subj ectastbund bt:trwepn ebhytdd.dfoy sids abmit 12§ 7Aby aveiglet of wial ("E@c®4045383 nutrienal

Neut 0, t Novo. Nor di sk t
at 550 ORISR bal g B ertl S URner Soep btk dichio MECHAdY Thafomel = "
Subj oG ietlycHLAALRILTARLBRGTISUSRONBRIBLE! bfordint YOS hAGRIGRICIR §11t1§nUS| ng

trypsin, chynotrypsin, pancreatin, or conbinations thereof, as descri bed in
EP 322389betiveen Hbowhas fandcelianh (Wedbmasvaight ef detel myotaias efi ae ingtritional
substath% E¥ Lactose free, it is found that the protein suffers nuch | ess
| ysi ne C age during the hydrolysis process. This enables the extent of

| ysi ne bl ocHageidjo be TieduEeHM bffhmpaéwmﬁmﬁﬁ%rhycmpcg;lition@fmatyodragmdw&bﬂle to
| ess t han about 10% by wei ght of Il ysine; for exanple about 7% by wei ght of

| ysi ne abAUESE @f‘r lecded ﬁonhﬁ»eogregp @H@Slﬁmgrq’ft Dusten midy a{wﬁﬁy gk frh@waﬁ,o@féaﬁtp
Sour Ce.p, ki ‘%fé'ﬁa% el Q&tteh%ﬁkpb&@é’rﬂﬁlkdfréa 0?15?!5 3‘2 ]*B"zuﬁ{'fc%/hl%ﬁ Rr&tion

is subjecte ne proteolytic treatnent tritiona
conpos uﬂtraﬂi&atndin tﬂmtlpnsammzerdd oo siee pmtymcmﬁcantmta sacboehyylr atid whour ce.

Any car drate so rce conv i onal nd in nutritjonal, . cqnmpositions
PRGN b e S AR e A AR M G U iy
be Use%n%&dﬂﬁélﬂhl\/fﬁ"@\/lpé iRAtEE BoRO N kit %ur@@%@@&é’cﬂ"ﬁ%hﬁﬁle' %ro{f%ﬁﬁﬁmél &f an
embodi nent, the carbohydrate source contributes between 35% and 60% of the

t ot al éqwngybldfalo Herseugodtt hummel mdbmp@gmfon@ngns the@eB85] Nut ri ti onal
conposition he present discl.o o contai.n a source of lipids,
bosrde. the OB A"F  DfiRn i o M orleiY RerRfif BB GrR@ ey Seutdy

l'i pi d QlirgbBt uikro®, | SthstigH abbeurt fold 9e1% NoMtter iokdl Omak HORROTbALANS. Se§our ces
of fat includes, bat are not linted to, hi gh ol ei ¢_sunfl ower oil and hi gh
oleic s%tephaaweﬂueianta T‘hél esﬁeﬁmnawrofegmeyelé@ma@nwn&hgh -tecarery amethed| & ¢

acid may, af t&g ggfggttalq’ %(%uﬁe Rl FO I”rﬁl&qm?h&%ﬂléh

quanti t s pre orne ara ONi ¢ acid and docoSanexaenoi ¢ ac

fish oid2s p@r 18161918 61000).| Sr.helpieieﬁt disclotine iheudesomt embuntSofph@har MFGEMsuch
as to contri ET ute between about 10% and about 10% of the total energy of the
nutritiénaEng Bﬁb(by’(ottpgﬂs/o of the total protein of the composition.

[00118] In mammalian milk, the fat phase generally accounts for around 40g/L
and is mainly composed of triglycerides (96% of total fat), diglycerides (2% of total fat), and
complex lipids (1% of total fat). Triglycerides synthesized in the smooth endoplasmic
reticulum of the mammary alveolar cell coalesce into large droplets which migrate to the
apical plasma membrane of the cell. The lipid droplets then push against and progressively
become enveloped in the membrane of the mammary gland epithelial cells. These
membranes, budded off around the milk lipids as they are being secreted by the cells, are
named the milk fat globule membranes. The milk fat globule membrane contains specific
glycoproteins such as lactoferrin, mucins, lactadherin and xanthine oxidase as well as
complex polar lipids such as glycerophospholipids and sphingolipids. Many of these
components are present in human milk in much higher concentrations than in bovine milk.

[00119] MFGM may further include a component selected from the group
consisting of sphingomyelin, phosphatidyl ethanolamine, phosphatidylcholine, phosphatidyl

23



[00136] I n an enbodi ment, the nutritional conpositions further include a
source of 03-3 fatty acids. The source of 03-3 fatty acids nmay be sel ected
from t he woaor/wensi sting of fish oil, krill, plant sourcegscantaiem? ng w 3
fatty acids, flaxseed, wal nut, al gae, or conbinations thereof. The 03-3
fatty aci ds. may be seJ ected fromt consi sting of al. |POI eni c. acid

(" ALA" YOGl o5 APhORRRAYYE  adstdncs - 8565"0 cosEHEHPHERbI ¢ MGy EERtipe- of
conbi n%&@&d&}ﬂ%&@g&aieo é&%ﬂléa@lda&hﬁﬁ*@mmtymﬂmﬁn ralawoltphﬂﬁn@ks@mwl ons

further includé at eas? one nucl eot’i de sel écted fro group consi sting
of a sudsihi blndfngdemem bolactofaiin, akic@dldhemNA" P@pU@ieSLE)TITIVFENLPEKbOIpﬁpﬂl@ c

her eor LGS BT aii e nEsRFQRBREOGRe seleS: POk Ry ALRERDoaRa™™
nucl eOtIFI’@‘NVI\M@(?QKZ/ %z&&%lP@Tutﬁ?pﬂ,Efr%&aﬁiLZ b%@B]TMLPIDAGFPRdI de the

nutritional osi tions further inclu phytonutrient selecte romthe

group cEﬁl@E NAENRawapiédedsE LIaY PR&d-Bbdner icembbwfiourtbiercobol yphenol i ¢
ds, d ,
conmpounds Jﬁ?ﬁﬁﬂglof Sﬁgbé&ﬁe y)? &s n l‘géileﬁltgr e&r@éﬂ%gl eggFgﬁwpé)rléng rnrngmal

conbi nati on onutrvent m e Se FOU

consi stavaijatid. CMIFQIMrwndBe ppésamtt usrcﬁeraﬁi %utﬁuﬁﬂlcahdnwh@lurmum nFoﬂ pfmlmbm or
conbi nati ons there In an enmbodi ment, the nutritional

corrpos|Qel"%lﬁgmﬁ%ﬁ‘%sﬁe\?utteﬁ@l”ﬁcf’é‘cﬁo%tﬁu g 8OyEe mOét eften used dwede s Jelativgdpiigh The
source c% lih b a4 é&hﬁ&%ﬁ% fr E%%fg QHIan‘ePd}al}Sfabmafb?ef piabiyibased
, ase arti

pr ot ei ns, ant based protel ani ma prot el ns icial proteins,
or contpm@ldtmimslutihéueafmﬂkh@rdmct yodeaddd 8 pfrotreLarsl OHyakbe InasMN) buttaselknat es,

casein h droI sat e, e droI sat es, e n ntr tes

S0l at QU0 ?%Cﬁ%%‘ﬁ"ﬁct{o&ﬁﬁh@% PR oot i CORERRY BV ekt ons
t her eOfphoIﬁH%h |ehth RasRA BR8i s fmprﬁﬁ%ﬁb’thBr}%%‘érfh CB@&rsR{v‘%t@fo'ﬂp 1qanol a
protein, wheat and fractionated wheat proteins, corn proteins, zein

pr ot ei ducklend MewtZakiand); battenritk &DmsBulpogfa“tB)utpﬂr@t(&uﬂmgep,elédgtunpr bogetms,

green a r een b owder i.ru ro from
Deget anrim? TS el CRERMRR 18 ARRH{H bied Pra oo k& REMPT IAISCFERR,
combi najfi Omsridah@=00ds iy, aMOgNbied N0 IngrédientP L ahREd) PARWYC ETKC @R IMTiddUh €%
bet ween 15% and 35% of the total ener of the nutritional conposi ti ons.

[ 00140]Pre¢ncapidalbdi FadmDairtaneUnitac Atabdwairateonposi ti ons furt her include a
probiotic, 3;? %'jcusseﬁlo Q%g 'whepl PJtQQ' Pl t?ox?sel grg&?eg i Mbac 9FLUBs0

consi sting ococcus, perg Bact &7 Oi erium
Candi daonfch@sially chvdﬂ@bl&)ebléxamme@mchﬂ@t EAQIPR((HDIAN®FNE@&CHO@ ra Wiicy protein
Lact obaci | | us, Lact ococcus Leuconost O&eBMBl i ssococcus, M crococcus, Micor,

Cenocodission pagrkdo B Y Geprodhsad; bimArke ror {Repders arba, Bicapagk. Other
Pr Op' O@XQ @Iegréwmatffa@qﬂ@ﬁ@ﬁﬁw ﬁ&fﬂlk RI0bZEPHSm gf%?@d;@m%yocgsqspente AG

St aphyl ocoCccus, Streptococcus, Torul opsis, Wi ss non-r cating
mcr oor(@agnecth,A pArcerirama), Iamﬂsfl‘d)lh%@Cﬂlpﬁlﬁkﬁ&@dl}thﬂl@l\@wcﬁamm 1.6%eof
nutrit Il\%lg?}&\/l com ooliseln sI ncl) %%defr 0 lge a‘aole to a(,:({] t?he amount of MFGM to total protein).
[00122] Depending on the whey protein/casein ratio (50/50, 70/30) in the
nutritional compositions, one source of MFGM casein based or milk based such as butter
milk or Promilk 602E can be mixed in respect with this ratio with a whey protein. Further,
the MFGM can comprise proteins, gangliosides, phospholipids, or combinations thereof.
[00123] In an embodiment, the nutritional compositions of the present
disclosure include at least one probiotic. The first interaction of probiotics with the host
occurs at the level of the gut mucosa. Probiotics have been widely demonstrated to protect

the host against infections and potentially improve specific disease outcomes. Among the

key criteria for probiotic strain selection is their capacity to adhere to the intestinal mucosa.
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amno acid selected fromthe group consisting of alanine, arginine,
asparagi ne, aspartate, cysteine, glutamate, glutam ne, glycine, histidine,
hydr oxyprwbizne/17o02dr oxyseri ne, hydroxytyrosi ne, hydroxyPgsiuse11ioswhieuci ne,
| euci ne, |ysine, nethionine, phenylalanine, proline, serine, taurine,

t hreonine, tryptophan, tyrosine | i ne, or conbinations thereof. .
[00142]" Y aHngg‘é%rffggF rfe RECTCqUERite g ﬁq%}gapatéggﬁgogt}tm Slilfg WQQPP*‘HEB NREFife an
ant i oxi;ganineseh&ohed fromthe group consisting of astaxanthin, carotenoids,
coenzynme QLO ("CoQLl0"), flavonoids, glutathione, Goji (wolfberry),

hesperi di n, [P&E¥dwol f Her studick | graeamning \Wbe 201@Adtion0 21 FOVINgS20 1K1 /fal3 gBbale

lutein, | ly. LS, iuym . vitamn A vitam i Lanin E,
oaxani DS et BrrPrGHE iyt o sy e st RE e g MERTL
nut rit i QRaugh GAMESA ticRNSotfdircbihe Hetbited Ulgadions baNitict s&dngshed, fheQmrtiieondr oup

consi sti %of vitamn A Vitamn Bl (thiamine), Vitamn B2 (riboflavin),
Vi t ami rPfB3e painbedngs by ulraasuad sesaliyd ingansminatBe ¢igha il wekhires. athebactesia ami n

B6 : . . ) . . . L aride) .
Vi t i PRt g SR MrR M PR bR RSSO hC)
cobal amiEigrabedbbyine WARGNVDRAt# the preBente todbatteSalpgoleinB thsins (s¢ef BIG. ) C,
vitamn D vitamn E, vitamn K, KL and K2 (i.e., M-4, MK-7), folic acid,
bi ot i n, VEhowowishimgt iohs boned df thepp rippficintabelifsotiahbretcris Hending 9+ Ponal
Co”pos'etrl'c%ﬁ1a‘§i8fi bPBctd DCINAAS tReif LIS Rkn s S, Gtk Ifnlﬂgrr%é:[t 16 &%&b?&%%a@é I ng

t
of boron, ‘cal crum chrom um copper, |%t§i ne, ‘iron, esli um mnanganese,
nol ybddacimataniredkspbrt qihtbs phicrobs)] cpmpassitsutiyvoigdl thnigasiroisticbtinab Nyst¢rmnensure
vanadi ugg'eiﬁéi nc, or conbinatjons thereof M ner?l s may,.be added in salt form

The pr d8hAeVERH OB @IGTtes Ju thermieos] fissuns ©f hirsuskhing nspnpe andstogFther vary
dependiigh SfRet AtokheRARHAK Q%Fgl&lﬁflé Rl@mbkaglgg—ﬁéliﬁlﬂteeﬁmﬁﬂlg%idﬁ'ﬁﬁfocests&e

nutritional conposition includes branched chain fatty acids that are
present in t[AG13Mt ri t ilomahypothesiasd thasithd assegiataoroohMHGM mndlpabioes2Badsy t o

about 12.5 ng/ 100 nut ri t.i ponal mRosktj on and. assum ng th i tional
conposi PiDATTIET L dEe e s 67 2SRl itk Tohgrulerpliotingr PPCM alp®ror an
adul t. MbéRnRatdMe itysantdeehypatiebizéDTat ce@MOSthit MFGMBY a BEmPAAME SRecd 6f an
anount to provide from about 100 to about 1,500 ng of branched chain

fatty dilidstoplie apasumen ansr that puaiy bagthida mayr inpicaytathe conprosipe iof eolasiyjes
i ncl Udﬁg{/cglgéﬁa%ﬁg)g& al?s‘o?lg{?oﬁl.o I%ﬂg&/s ik Rrsﬁ&ﬁg %g pggﬂlg th ﬁtohé{ceas%nﬂgr l?%eﬁ\@lhlg ht of

t ot al
effects in consumers of the present nutritional compositions by supplementing the nutritional

compositions with probiotics and MFGM. The probiotics can be pre-blended with MFGM
before addition to the composition or the two preparations (probiotics, MFGM) can be added
separately to the nutritional compositions of the present disclosure.

[00126] The probiotic may be present in the nutritional compositions in an
amount equivalent to between 10° and 10" cfu/g of dry composition. The bacteria may be
used live, inactivated or dead or even be present as fragments such as DNA or cell wall
materials. In other words, the quantity of bacteria which the formula contains is expressed in
terms of the equivalent colony forming units of bacteria irrespective of whether they are, all
or partly, live, inactivated, dead or fragmented Preferably, the probiotic is present in an
amount equivalent to between 10" to 10" ¢fu/ g of dry composition.

[00127] The probiotic bacterial strain may be any lactic acid bacteria or
Bifidobacteria with established probiotic characteristics. The probiotic of the present
disclosure may be any probiotic bacteria or probiotic microorganism that have been or can be

originated, found, extracted or isolated in milk upon excretion, preferably in human breast
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[00146] I n an enbodi ment, the nutritional conpositions also include a
prebiotic. In an enbodi nent, the prebiotic is selected fromthe group
consi sti myoabrzawewiia gum al pha gl ucan, arabi nogal act an®CThist@ 19Bwsean,
dextrans, fructooligosaccharides ("FOS'), fucosyll actose,

gal act ool i gosagchari des (" GOSg1n al.act ans, gentj ool igosac j des,
gl ucoolMios 2EHehls peRbLoticlagtic baaﬁ‘iﬁ? i%urg%g&% 612([”1‘ 6@%%%%&22%10%

| act onemShdROIfer hﬁ&tfRﬁHWéIﬁ)eOy| SCEM L8 CundeB YR tra fBhARACHE! ILDSrop il

ol i gosaccharides, partially hydiolyzed guar gum pecticoligosacchari des,

resi st anumgosrs CHeSICC dt¥734r Adedbwtlbrokytesi AlT66] bYoawuhbedtdeslius reuteri

ialyllact | i i des, hal s, | i hari des,
thei 1 Hoarol (e BimnayR® BRE PR onuc Phar Lot oeoub Vil PEhebT T Ebr ol e my
be_uSedgshehemeNOMEIGIRW. Lo DAL BHATANZIRCK WS2031/ AASRLALA0N SR

chain FOS such as the product sold under the trademark Beneo P95, or 10%

i nul i n GNEM &409he Biiddacterign breva §NCYVhe3§45 dehdaticBanaolonyuiE NGV & HS) .
[00147]2%ri exanpl e of a useful prebiotic is a m xture of gal acto-

ol i gosaccﬁari de(s), N-acetylated oligosaccharide(s) and sial yl ated

ol i gosacchar[DOEI83) i n Swidable tphsbiddacBifidbbdcesiaolstrgins adhatei dB&)bacnrehmdes
0.5to 4.0%o0f the oligosaccharide m xture, the gal acto-oligosacchari de(s)

i ncl uddenge: ATEC JdARedRr seldbyoMeybege Yk i ladustiyxar &tdref {apan Syngdey the ed
" ( : _ ¢ . . . _
0/ 190S ﬁ%@ﬁﬁ%@ﬁéﬁé@' tRE kt?égﬁ 2f i débgcérztgrﬂ) B}fevé %tﬁg %g:[gﬁ&%qgﬁéli_ fgl%.tfgdéltn‘a’fke

This m xture is herelnafter referre 0 as erre iotic
m xt ur eBB-03, rthastramobdBifidehicretiine bnaverspld iyneoricaraposlet thotisdahartkid- [piveseint

di scl osuyre contaj.n,from2.5 to 15. % of _th referred prebiotic mxture
on"a. Al DO ARG HGE BRE oo g HaROT e Lelrp B D R at
| east q{(ﬂﬁomﬁ/op‘aftic%[hﬂ%"l%ﬁh%hQ?iﬁgo&icgegigéﬁlﬁ\}ﬁw‘}ﬂ/ﬁﬁé gﬁido;@&c{t&?ﬁrﬁtlcé&isocl‘ﬁt% of a

gal act ool i gosacchari dé ‘and at |east 0.C %of a sialylate
ol i gosaddharhide mdy0o aBhk®eil tfabh éhé Lbestydnatienkshi Guspayhelr Ddesinkcingdde the

of i gosLERTAHE ) 8 DA RbRE e R Bt AR i sl o

gal act agangedi dase on N-acetyl -glucose and/or N-acetyl gal actose. Equally,
N-acetyl - gal act osyl transferases and/ or N-'aceté%- gl ycosyl transferases may

be used for [PBIX]pur pode. MfitaVNndctee yirabietic of itho pesetadipdessirgrayn anteigche

pr oduc fer af i ngl.ogy.: Usi [ [ hant
or nat ﬁg%%{eraﬁdﬁg pglﬁ‘ltfogfcgb}legﬁléhf gb n@ﬁlgﬁélg ghé’ ﬁﬁﬁ?ﬁt C%{ﬂ;teﬁ lgarﬁ%ggozrelg Iroﬁ?g%ec r obes
may ei tHi@lggiexlpéfﬁ@g of lie probitivr dh odb zyrtREinadd, &g DIFGA esabhds tl’[‘éll)prdiﬁ_otic tob_ |
engi neered to produce respective substrates and enzynes. Single mcrobia
cul t ur Ve h@r@wi @ffﬁeatr that gyogld afgémlswnabgﬁxﬂ 4t 8bpears @gé\égﬁ%r ilgean
formati L Rirk ¢ 2 : I degr ee
R e S L e AL S T A Rt
conver diiongohl &eicoofitheqgsebiofie wall benoatose) Sect hmlodica effoct daouodproe de

ol i gosaccharide (e.qg.., lactulose) into N-acetyl hexosani ne or a )
N noot ifeene I heufien o e oar e bk RadPre! bl e AT pRge I S BaARy,
T.M  etinfabtion ARILWAd/EN@Rredultion Einfld@nR&én 828 (1999).

[ 00149] Sui t abl egal act o-ol i gosacchari desi ncl udeGal131, 6Gal ,

Gall31, 6Ga1188]#1cGaln3in 6Gakadmesicl heGantBmnaGaonpesis@ic , dfa k3 préeatl 131, 4
a1 131 SR nGHags PIICiE At 195 ' Bl RIPHS et oA 1 4IPS 6can 1
31, 4Glcompositions of the present disclosure may contain a protein source in an amount of not more
than 3.7 or 2.0 g/100 kcal, or 1.8 to 2.0 g/100 kcal for infants or up to 10 g/100 kcal for
adults. In an embodiment, the nutritional compositions are formulated for an adult and
include a protein source in an amount from about 2 to 8 g/100 kcal, or from about 4 to 6
g/100 kcal, or about 5 g/100 kcal. The source and type of protein (e.g., from whey, casein, or
combinations thereof) in the composition of the present disclosure (i.e., the protein content

not originating from MFGM) is not believed to be critical to the present disclosure provided
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Gal131, 3Gal1131, 3Gal1131, 4Glc, (A1131,4Gall31l, 4Glc and

Gal1131, 41131, 4Gal1l131, 4Glc. Synt hesi sed gal act o-ol i gosacchari des such as
Gall3l, 6GaORBR/U@Re Gall3l, 6Gall3l, 6Glc, Gall3l, 3Gall31pPE¢EarS2011/039612
Gall31, 621131, 6Gal131, 4Glc, (&@A1131,6Gal131, 3Gal131, 4Glc and

Gall31, ﬁGa%lSl, 6Gall131,.4Glc 1131, 4Ga1131, 4Glc  and :

Ga1131, HesDe FANURR TRIUIFEERTSH0H e oH 1N He ok PEiMIgs e 8381 idaddhe es

t her eofg,afRc6RNPRLEE & dntuRMal @R, URdRE dliRdirhads: RESKR Y i @hdrt knhand
Elixor(r). O her suppliers of oligosaccharides are Dextra Laboratories,

Si gma- A0d6 ioc m@hethiie 6GH by agightkglothe pakdm séagy as @dicy (btube bwrargatliovel vy,
speci fi,c, al osl yt r apsf S such. as gal act osyl tr ansf er ases e used
e e Bt AR Bl s R S P L & S R ReffBthabSnd

ol i gosap&her md@eiued Wl eNatArarin3tutded Thadldlon asl MNEUAE a2 wheR hiotding @eC -

These sialylated oligosaccharides may be isolated by chromatographic or
fi |t r atdoaeerneds Hho IPsfginf sourcaman thgr kased onrased siieh sweccanyhival onicpraginations

Al ternatj ' hnol i.nhg.specific
AP R R B e R T
(reconbi nant[0or3ijat ur dh @nzmedimedt, thy prorimlbdte fierbassdt ah iradified BRekogy.
In the latter case m crobes may either express their natural enzynmes and

subst r ath&y- orveshyhee Ihigpiibendlabls byrisadied of ekgsee raliessngdt fraqueathaperd
enzymesy, gyl Bglluﬁaﬁhl%_rog%f?llt oHhhHE 655e onToRgdmfik! Weﬁ%eé}%ﬁ@%gud% a
aride y

Si al yl -ol 1 gosacc ormation can be initrate acceptor “substrates
st art i ngnfpooentaint islegdwealdf rpbliy thercomad achpgddR) tfyp@iphPsdled masras glyco-

[00151]In an e ' f, he nutrijti conposi tions .contai.n .

il o ITEFSPRAEE NPy of oG bt LB ERT DRt G ePvEY AEF OB B4 tor
mono-  aRoRine Ho¥&arl cfRSy 1AMt bR ubiak emillherVtRddifiQNdcGONRGSELD aRa By

al so optionally contain other substances which may have a béneficial effect

such asupplemehted ith those heotd aads imuespesd 9ff ddsch drids tehlew ¢dagent (principal[y00152]
In an odi ment, the nutritional. conpositij re in formsel ected from
e o TR R L ayhuf't Aieped S RRRR R CONR o6 Sdoitly B IReEH R &
sachet sEp ggosder $isinpyhodiSicd bwveidivthe§ WS BRNG RIS pwath $1 BB $rotsialseliiceRBabley

conbi nati ons t her eof .@00153] In an enbodi nent, the nutritional conpositions
are or &l eseantial proigl acidsgplbsmsarided & & profran CoriPRL bepwieennly$ end L Ohe(ll00 keal.

commos I oI A5shH6 554 D65y IPSaTRUCHY A0l SOPPROLL NS, Tl 0,0
may be dfisewsycatiofniirogangiatibilityttiolbgioal val @ldbidleT b t¢in @siliRdtionWordphtabial
Corrposittois?a%%iarréav%hebye-a(g%?ejdngrg‘;[e(lanr goduréer; \21':[]1? aln%rlc ehighelr protein content per 100 kcal

and to result in satisfactory growth despite their reduced protein content. If modified sweet

whey is used as the protein source, it is preferably supplemented by free histidine in an

amount of from 0.1 to 1.5% by weight of the protein source.

[00132] The proteins may be intact, hydrolyzed, or combinations thereof. It
may be desirable to supply partially hydrolyzed proteins (degree of hydrolysis between 2%
and 20%), for example for individuals believed to be at risk of developing cows’ milk
allergy. If hydrolyzed proteins are required, the hydrolysis process may be carried out as
desired and as is known in the art.

[00133] For example, a whey protein hydrolysate may be prepared by
enzymatically hydrolyzing the whey fraction in one or more steps. For an extensively
hydrolyzed protein, the whey proteins may be subjected to triple hydrolysis using Alcalase
2.4L (EC 940459), then Neutrase 0.5L (obtainable from Novo Nordisk Ferment AG) and then

pancreatin at 55°C. Alternatively, for a less hydrolyzed protein, the whey may be subjected
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bolus, or in several feedings per day. A full day of feeding of the
nutritional conpositions of the present disclosure for an adult nmay be from
about 10080kee¥170@1about 2000 kcal . In an enbodi nent, aPrCuwluS2aayp3deerdi ng of
t he present nutritional conpositions for an adult i s about 1500 kcal . As

such, at 1.0 kcal / t he present nputritional ositions may b
admi ni 4P ért‘éfa stage & amlstusvfe LHPSHhG ﬂeota?psgb@alecri% OfgorpRUpatipgy thermef &i |l ed

arti Saraewrtﬂedqmmegmtge I'T'QH@VV%E ﬁtaeﬁ&n Lo i%ﬁ%@%&tmr%h{a{etdapﬁaé H@Qéﬂ tions
may be adm ni stered according to feeding WO 2012/ 170021PCT/ US2011/ 03961

regi merlsctosvaticar 8 safouod etlatt thenptein haffspeviuch ceste bugmeoblockegei dding ¢heal s

consunmni the co L ons 015 he, nutritional osi,td on e

ot epar dBOTAL RCERT dgtcehaRioh AR SRl SELARSck G FERER TR EE Ton ey
be pr eﬂf’}ff\%igﬁtyof%tﬁﬂl%lﬂg td RELIMBL hbdUIG 0P 1Bt REBhESULGifs; TN aBRIDAINET Bt 1S/
source, and the fat source in appropriate proportions. If used, the

emul si fwaght afdysinrewhish| giersly improves the ewetiona euelity £fithe protrin soures. aIIBOIF?ay be
dded |
adde ae&nbola e&ﬁ?&fﬂhg O[gﬁsei%:f gdlévé?%%ﬁlre y[héa(MﬁéMs %%f% ra&f&ﬁéoiuﬁ]eetcféﬁ%a he san

degr adation. ant ns irers

di ssol yeeteblytio trehrenchat source prior to bl ending. Water, preferabl y wat er
whi ch has been subj ected to reverse osnosis, nmay then be mxed in to forma
liquid m xt JPRI3400156YatHEoRl gearepasitiongr @f rﬁi‘ypfqﬁeﬁ eclopEe narY yeonfdhided to

reduce wipdfSaRd LIAB! e RAG! SRR O coR MR Al {Bnd | AU HufHoshLr e

may be rap| heated to a tenpe aturelnthe range to about
110C fmon@bmubnﬁsmhmrid&omo safvharos§ maltodtesin, Jthich amﬂynﬂxalrcsaﬁlereeﬂ nm;rtbday

steami nj on  or eat, exchanger; for example a p ate at .. exch ger.
00 B ThE At e el S8 CiybohBiEd 1 gLl I 6% ey T or
exanpl E‘oarﬂb‘ﬁyﬁrlaﬁbsﬂ)u%oddnﬂ%utég%t\]vé&% 9, ThX boe eof”iﬁé{ tétﬂleéhepgz &"Pt'ﬁ@%ﬁﬂit?oﬁgl for
exanple, in"two stages at about 7 MPa to about 40 MPa in"the first stage

and abowmpRsigPas.t o about 14 MPa in the second stage. The honbgenized

m xture may ool ed .t.o add . any heat. sensitive co S

suoh as it AWESIang AuERced Opadliin RGeSV aEL TP OR: M YRE BB Goni 2o
M Xt ur &olifce @BMYRI] 8RIdelths fipids dbei e MEGM &inspddentdt ThE GRkbRLIRendyopgsNi zed
m xture is transferred to a suitable dryl ng apparatus such as a spray drier

or fredied ar faswhighdis sutatde fadise in peidienal coRwopsnrter Saytiens of fapeludesbilst ur e
content,. 0 Lot! fiffed Po%%l@pgllé}c &éﬁg%elw&l %H& high oleic safflower oil. The essential fatty

acids linoleic and a-linolenic acid may also be added as may small amounts of oils containing
high quantities of preformed arachidonic acid and docosahexaenoic acid such as fish oils or
microbial oils. In total, the fat content is preferably such as to contribute between about 10%
and about 10% of the total energy of the nutritional compositions.

[00136] In an embodiment, the nutritional compositions further include a
source of w-3 fatty acids. The source of ®-3 fatty acids may be selected from the group
consisting of fish oil, krill, plant sources containing -3 fatty acids, flaxseed, walnut, algae,
or combinations thereof. The ®-3 fatty acids may be selected from the group consisting of a-
linolenic acid (“ALA”), docosahexaenoic acid (“DHA”), eicosapentaenoic acid (“EPA”), or
combinations thereof.

[00137] In an embodiment, the nutritional compositions further include at least
one nucleotide selected from the group consisting of a subunit of deoxyribonucleic acid
(“DNA”), a subunit of ribonucleic acid (“RNA”), polymeric forms of DNA and RNA, yeast
RNA, or combinations thercof. In an embodiment, the at lecast one nucleotide is an

exogenous nucleotide.
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[ 00159] The sel ected probiotic(s) may be cultured according to any suitable
nmet hod and prepared for addition to the nutritional conpositions by
freeze- dryOnrgi2or7o@pr ay- dryi ng, for exanple. AlternativelPgT/usaeimsicat
preparations can be bought from specialist suppliers such as Christian

Hansen and ga already ared in a suitable formf addition to

f ood produc'lthBL‘{}gjh as ﬁufr}.epﬁ@ﬁﬁver&oﬁ&?o@?ﬁks?ﬁ%l CPHBABAITh it dpelge @

pr obi otGJiRMidAe, s&k&&iﬂ%n{ Hleag}MuﬂVE@&d%gQﬁ@?&%&éid@%ﬁl@erdep%&l@Gomi%ﬁrﬁisb' end
coul d be honogeni zed favor associ ati on between GM and probi oti cs.

Af t er doyiphgnaelive mrapﬂilndan toeensids) a@kdon&muﬁépl(lmadefdlmmg | cepopelinidsr ned a) or

MFGM can m xe VO 2012 1PCT/ US2011/ 039612
00161 BPUGHDPTE hsiler 1Hhc WG BohAUDs CE R R Tadad BOT FY kg,
form ”g:a?otérﬁﬁ&d plagit Hbendquctbith, Bhrendlir odiher @&H&daﬁ&ﬁ%é}@df in the final
nutritional nfom tion powder. Alter nat el y, the blend can be added

ext enporary [96 He |idaien fe@rh@dlraent the nutrftppale 2pmpesaiensr Eptheatindnde gul d
al so b esoﬁlt%g %‘F Rg#&hg% &1?Jur§§%|daab8(zé) %%Ze ('t;feprhf%ﬂ})%?g 'bé%ﬁl ?[ed %ﬁl the goup

pasteurizatio at nent s eri ation reat ment

l'i qui d doasistiigaof Ahirerbagédy prigeihd)eplpiitobdsed ipeoteiny) dmbal ibacsl ptehs chrtificidr y

m Xi ng. [00163] M-GM preparation could al so _be considered as a good
nat ur alPre§insserqogbinasiops theecott e daiy Baser SFCIBy Mg heicarrar: wsea%aé%ﬁ, Fgpein

nutrit '@B@Ag&%@%?ﬁﬂ%{a hgaro%ﬁtegor t%r@tﬁ%ent}a@& Ry tola?es lpr&!@ﬁl MFGM

pr epar at’i rate er toar ayto
r eady - toonckintratee nnikt pmteuromalate:, @mrpombmananssuhenoﬁs The pbaindbascd qﬂrmteﬂns omgyl be

ct eps. OPY PHECiaTBELT T BRI KOs HE BSOS e OB S ARRS) ust
bef or e Ahepid&enOtict B?ot&ﬁﬁ%% ?f-dt&ﬂs Bt Brdtéth € pgslt Y5&kins | greSHEE paisdance,
the MFGM preparation and/or the probiotic préeparation can be provided

separ atgtan b¢a@npqw®r,pmw@na,opr0teu@udqnmdtfmm ivepethbles rhsasd, thuckwhqgagOlesdl By way
of exa are.illustrative of

enbodi bﬁ S&)lilgl? ﬁgll Forpglgﬁtora‘iogbql agi?];lg tﬂe?ggf ng[n an e%o %rnent the profein source

contributes between 15% and 35% of the total energy of the nutritional compositions.

[00140] In an embodiment, the nutritional compositions further include a
probiotic, as discussed above, the probiotic selected from the group consisting of Aerococcus,
Aspergillus,  Bacteroides, Bifidobacterium, Candida, Clostridium, Debaromyces,
Enterococcus, Fusobacterium, Lactobacillus, Lactococcus, Leuconostoc, Melissococcus,
Micrococcus, Mucor, Oenococcus, Pediococcus, Penicillium, Peptostrepococcus, Pichia,
Propionibacterium, Pseudocatenulatum, Rhizopus, Saccharomyces, Staphylococcus,
Streptococcus, Torulopsis, Weissella, non-replicating microorganisms, or combinations
thereof.

[00141] In an embodiment, the nutritional compositions further include an
amino acid selected from the group consisting of alanine, arginine, asparagine, aspartate,
cysteine, glutamate, glutamine, glycine, histidine, hydroxyproline, hydroxyserine,
hydroxytyrosine, hydroxylysine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, taurine, threonine, tryptophan, tyrosine, valine, or combinations thereof.

[00142] In an embodiment, the nutritional compositions further include an
antioxidant selected from the group consisting of astaxanthin, carotenoids, coenzyme Q10

(“CoQ10”), flavonoids, glutathione, Goji (wolfberry), hesperidin, lactowolfberry, lignan,
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[ 00165] EXAMPLES [ 00166] Exanple 1 [00167] The foll ow ng exanpl e presents
scientific data devel opi ng and supporting the concept of interactions
bet ween pwobkotize®iand MFGM in nmanmal s breast ml k. |t fPoriusest1tobst 2
conpositions conprising both I\/FGI\/I and probiotics present an advant ageous

ef f ect 68]1n is k rior art that a |l ow.dose o

i cr o- &P‘k[j i P PO m&“@é e SN AR Coniamieds i HaHHR 9 cast
m |k angdn#iedaseelared w th the m |k cellular conmpartnent. Applicants have
herewi t h hypot hesi zed that bacteria in mlk my be associated with other

m | k conpar t[f@M3d besildesn tendodahé¢ny) dre @oﬁﬁ@nelntcommﬂltumsaﬁpﬂer ihtlege may be
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[00145] In an embodiment, the nutritional composition includes branched chain
fatty acids that are present in the nutritional composition in an amount from about 6.25 mg to
about 12.5 mg/100 g nutritional composition and assuming the nutritional composition
includes 1,600 grams and is a complete feeding for a day for an adult. Alternatively, the
nutritional compositions may be provided in an amount to provide from about 100 mg to
about 1,500 mg of branched chain fatty acids per day. Alternatively, the nutritional
compositions may include from about 0.5% to about 5% branched chain fatty acids by weight
of total fatty acids.

[00146] In an embodiment, the nutritional compositions also include a
prebiotic. In an embodiment, the prebiotic is selected from the group consisting of acacia
gum, alpha glucan, arabinogalactans, beta glucan, dextrans, fructooligosaccharides (“FOS”),
fucosyllactose, galactooligosaccharides (“GOS”), galactomannans, gentiooligosaccharides,
glucooligosaccharides, guar gum, inulin, isomaltooligosaccharides, lactoneotetraose,
lactosucrose, lactulose, levan, maltodextrins, milk oligosaccharides, partially hydrolyzed guar
gum, pecticoligosaccharides, resistant starches, retrograded starch, sialooligosaccharides,
sialyllactose, soyoligosaccharides, sugar alcohols, xylooligosaccharides, their hydrolysates,

or combinations thereof. A combination of prebiotics may be used such as 90% GOS with
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mixture is hereinafter referred to as “the preferred prebiotic mixture.” In an embodiment, the
nutritional compositions of the present disclosure contain from 2.5 to 15.0 wt% of the
preferred prebiotic mixture on a dry matter basis with the proviso that the composition
comprises at least 0.02 wt% of an N-acetylated oligosaccharide, at least 2.0 wt% of a galacto-
oligosaccharide and at least 0.04 wt% of a sialylated oligosaccharide.

[00148] Suitable N-acetylated oligosaccharides include
GalNAcal,3Galp1,4Glc  and  GalB1,6GalNAcal,3GalB1,4Glc. The N-acetylated
oligosaccharides may be prepared by the action of glucosaminidase and/or galactosaminidase
on N-acetyl-glucose and/or N-acetyl galactose. Equally, N-acetyl-galactosyl transferases
and/or N-acetyl-glycosyl transferases may be used for this purpose. The N-acetylated
oligosaccharides may also be produced by fermentation technology using respective enzymes
(recombinant or natural) and/or microbial fermentation. In the latter case, the microbes may
either express their natural enzymes and substrates or may be engineered to produce
respective substrates and enzymes. Single microbial cultures or mixed cultures may be used.
N-acetylated oligosaccharide formation can be initiated by acceptor substrates starting from
any degree of polymerisation (DP) from DP=1 onwards. Another option is the chemical
conversion of keto-hexoses (e.g. fructose) either free or bound to an oligosaccharide (e.g.,
lactulose) into N-acetylhexosamine or an N-acetylhexosamine containing oligosaccharide as
described in Wrodnigg, T.M, et al., Angew. Chem. Int. Ed. 38:827-828 (1999).

[00149] Suitable galacto-oligosaccharides include Galp1,6Gal,
Galp1,6Galp1,4Glc Galp1,6Galp1,6Glc, Galp1,3Galp1,3Glc, Galp1,3Galp1,4Glc,
Galp1,6Galp1,6Galp1,4Glc, Galp1,6Galp1,3Galp1,4Glc Galp1,3Galp1,6Galp1,4Glc,
Galp1,3Galp1,3Galp1,4Glc, Galp1,4Galp1,4Glc and Galp1,4Galp1,4Galp1,4Glc.
Synthesised galacto-oligosaccharides such as GalB1,6Galfl1,4Glc Galp1,6Galf1,6Glc,
Galp1,3Galp1,4Glc, Galp1,6Galp1,6Galp1,4Glc, Galp1,6Galp1,3Galp1,4Glc and
Galp1,3Galp1,6Galpl1,4Glc, Galpl,4Galp1,4Glc and Galp1,4Galp1,4Galp1,4Glc and
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mixtures thereof are commercially available under the trade marks Vivinal® and Elix’or®.

Other suppliers of oligosaccharides are Dextra Laboratories, Sigma-Aldrich Chemie GmbH,
and Kyowa Hakko Kogyo Co., Ltd. Alternatively, specific glycoslytransferases, such as
galactosyltransferases may be used to produce neutral oligosaccharides.

[00150] Suitable sialylated oligosaccharides include NeuAca2,3Galp1,4Glc
and NeuAco2,6Galp1,4Glc.  These sialylated oligosaccharides may be isolated by
chromatographic or filtration technology from a natural source such as animal milks.
Alternatively, they may also be produced by biotechnology using specific sialyltransferases
either by enzyme based fermentation technology (recombinant or natural enzymes) or by
microbial fermentation technology. In the latter case microbes may either express their
natural enzymes and substrates or may be engineered to produce respective substrates and
enzymes. Single microbial cultures or mixed cultures may be used. Sialyl-oligosaccharide
formation can be initiated by acceptor substrates starting from any degree of polymerization
(DP) from DP=1 onwards.

[00151] In an embodiment, the nutritional compositions may contain
emulsifiers and stabilizers such as soy lecithin, citric acid esters of mono- and di-glycerides,
and the like. The nutritional compositions may also optionally contain other substances
which may have a beneficial effect such as lactoferrin, nucleotides, nucleosides, and the like.

[00152] In an embodiment, the nutritional compositions are in a form selected
from the group consisting of tablets, capsules, liquids, chewables, soft gels, sachets, powders,
syrups, liquid suspensions, emulsions, solutions, or combinations thereof.

[00153] In an embodiment, the nutritional compositions are oral nutritional
supplements.  Alternatively, the nutritional compositions may be tube feedings. The
nutritional compositions may also be a source of complete nutrition. Alternatively, the
nutritional compositions may be a source of incomplete nutrition.

[00154] The present nutritional compositions may be administered in one large
bolus, or in several feedings per day. A full day of feeding of the nutritional compositions of
the present disclosure for an adult may be from about 1000 kcal to about 2000 kcal. In an
embodiment, a full day feeding of the present nutritional compositions for an adult is about
1500 kcal. As such, at 1.0 kcal/mL, the present nutritional compositions may be administered
to an adult in an amount of about 1500 mL per day. The skilled artisan will appreciate,

however, that the present nutritional compositions may be administered according to feeding

32



TNF-i nduced Basal production |IFN-induced Basal production TNF-induced MFGM
1117
WO 2012/170021 PCT/US2011/039612

regimens that are tailored to meet the specific needs of the individuals consuming the
compositions.

[00155] The nutritional compositions may be prepared in any suitable manner.
For example, a nutritional composition may be prepared by blending together the protein
source, the carbohydrate source, and the fat source in appropriate proportions. If used, the
emulsifiers may be included in the blend. The vitamins and minerals may be added at this
point but are usually added later to avoid thermal degradation. Any lipophilic vitamins,
emulsifiers and the like may be dissolved into the fat source prior to blending. Water,
preferably water which has been subjected to reverse osmosis, may then be mixed in to form
a liquid mixture.

[00156] The liquid mixture may then be thermally treated to reduce undesired
viable bacterial loads. For example, the liquid mixture may be rapidly heated to a
temperature in the range of about 80°C to about 110°C for about 5 seconds to about 5
minutes. This may be carried out by steam injection or by heat exchanger; for example a
plate heat exchanger.

[00157] The liquid mixture may then be cooled to about 60°C to about 85°C,
for example, by flash cooling. The liquid mixture may then be homogenized, for example, in
two stages at about 7 MPa to about 40 MPa in the first stage and about 2 MPa to about 14
MPa in the second stage. The homogenized mixture may then be further cooled to add any
heat sensitive components such as vitamins and minerals. The pH and solids content of the
homogenized mixture is conveniently standardized at this point.

[00158] The homogenized mixture is transferred to a suitable drying apparatus
such as a spray drier or freeze drier and converted to powder. The powder should have a
moisture content of less than about 5% by weight.

[00159] The selected probiotic(s) may be cultured according to any suitable
method and prepared for addition to the nutritional compositions by freeze-drying or spray-
drying, for example. Alternatively, bacterial preparations can be bought from specialist
suppliers such as Christian Hansen and Morinaga already prepared in a suitable form for
addition to food products such as nutritional compositions.

[00160] The selected probiotic may be blended to any MFGM preparation
before drying. This blend could be homogenized to favor association between MFGM and
probiotics. After drying the blend can be used as a module (added to liquid formula) or

MFGM can be mixed to formula powder.
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[00161] Probiotic powder and MFGM powders could be mixed by dry mixing,
forming a specific blend. This blend could be added together in the final nutritional
composition powder. Alternately, the blend can be added extemporary to the liquid formula.

[00162] MFGM preparation could also be added during formula process before
homogenization and pasteurization / heat treatment sterilization up to UHT treatment for a
liquid formula. After drying the probiotic could be incorporated by dry mixing.

[00163] MFGM preparation could also be considered as a good natural
emulsifier to reduce the emulsifiers conventionally used in nutritional compositions. In one
embodiment, the probiotic and/or the MFGM preparations are added separately or together to
a ready-to-drink or ready-to-dilute nutritional composition such as a powder nutritional
compositions. Such addition(s) can occur during one of the last process steps of the
manufacturing/packaging of the composition or can occur just before the use of the
composition by the intended user. In such instance, the MFGM preparation and/or the
probiotic preparation can be provided separately from the powder or liquid nutritional
composition.

[00164] By way of example and not limitation, the following Examples are

illustrative of embodiments of the present disclosure.

[00165] EXAMPLES
[00166] Example 1
[00167] The following example presents scientific data developing and

supporting the concept of interactions between probiotics and MFGM in mammals breast
milk. It follows that compositions comprising both MFGM and probiotics present an
advantageous effect.

[00168] In is known from prior art that a low dose of micro-organisms and a
range of microbial DNA are contained in human breast milk and are associated with the milk
cellular compartment. Applicants have herewith hypothesized that bacteria in milk may be
associated with other milk compartments besides the cellular component. For example, they
may be transported within the MFGM or casein micelles. Applicants have analyzed the
presence of microbial DNA signals in various fractions of mammals milk. In FIGS. 2 and 3,
temporal Temperature Gradient-gel Electrophoresis (“TTGE”) was used. The experiments

detected that strong bacterial DNA signals were also found in the cream fraction of the milk
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(FIGS. 2 and 3). The finding support the concept that the MFGM contains bacterial

components and/or that the MFGM may bind to or “envelop” the bacteria in the milk.
[00169]
load. FIG. 4 shows microbial component co-located with MFGM. Applicants hypothesize

Further the inventors have investigated the transportation of microbial

that bacterial binding to or encapsulation of bacteria and/or their components within the
MFGM, may facilitate transport of the microbial components through the gastrointestinal
system Without wishing to be bound to a theory, Applicants believe that this may enhance
their delivery to appropriate sites in the mucosal tissues of the consumer. Together with other

factors in the MFGM it may further modulate immunological processes.

[00170] Example 2
[00171] Proteomics studies of the human MFGM both internally (R&D reports

RDLS-RD040131 Donnet-Hughes et al; RDLS-RD040096 Warth and Donnet-Hughes) and
externally, have identified several proteins which are considered to influence bacterial growth
or survival, are involved in the recognition of and/or response to microbes or their
components, or are known to interact with other proteins that do so. For example, Toll-like
receptors (“TLRs”) are a class of cell membrane receptors that recognize structurally
conserved molecules derived from microbes and activate immune responses. They are
believed to play a key role in the innate immune system. The MFGM comprises molecules
which are co-receptors/molecules of TLR signaling complexes as well as potential ligands for
these complexes.

[00172] Differential responses to pro-inflammatory factors have been observed
in vitro, suggesting that the MFGM and/or MFGM fractions may support immune defense

mechanisms without promoting exaggerated responses (see Table 1).

Peripheral blood Intestinal epithelial cells
mononuclear cells
Fraction
IFN- | LPS- NF-xB II-1ra production Tissue inhibitor of
induced | induced activation metalloproteinase-1
IL-12p70| TNF-o. [ TNF-induced | 5% frpninduced] B2 [ rNF.induced
production production
MEGM 1y ! 0 ! - - .
MFGM
Digest - d T d - T N
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Peripheral blood Intestinal
mononuclear cells | epithelial cells
Fraction
TEN- LPS- al\tIiF:;?n
induced | induced civato
IL-12p70| TNF-0 | TNF-induced
MFGM l 1 1
MFGM
Digest - T T
[00173] Table 1: Effect of various fractions containing MFGM (whole or

digest) on the expression of factors, showing up-regulation or down-regulation.

[00174] Taken together, it is plausible that delivery of bacteria and/or bacterial
components in the presence of MFGM may influence the composition of the intestinal
microbiota. It could further modulate immune responses in the recipient host such that there
is tolerance to components of the normal microbiota and dietary antigens and protection
against potential pathogens or danger signals.

[00175] Combinations of MFGM and/or MFGM fractions with probiotic
organisms and/or components could be used to educate the immune system and provide
protection against infections.

[00176] Overall, MFGM and/or MFGM fractions, when associated with
probiotics and/or probiotic components, could promote the interaction of probiotics with the
host and modulate downstream processes involved in defense mechanisms. Applicants
believe that MFGM and/or MFGM fractions, in combination with probiotics and/or probiotic
components, may help modulate the neonatal microbiota composition, support immune
development and trigger efficient protective host defense reactions. This can include immune
responses, against various pathogens or other environmental danger. This can be linked to
capacity of the probiotics to confer optimal delivery to the host and/or promote host

responsiveness to exogenous and endogenous signals.

[00177] Example / Experimental Data 3

[00178] The Interactions of MFGM fractions with the host and potential

synergistic effect with probiotics was evaluated in vitro in a system mimicking the gut
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mucosa (FIG. 5). The data support a beneficial effect of a combination of MFGM and
probiotics on host defences against infections and modulation of inflammatory conditions.

[00179] HT29CI34 NFkB reporter assays:

[00180] HT-29 (human colonic epithelial cells) cell line express endogenous
TLRs. TLR signaling activates the NF-kB transcription factor either through MyD88 or
TRIF adaptator proteins and leads to expression of inflammatory genes. HT-29 cell lines
were also transfected with a reporter construct, in which the secreted alkaline phosphatase
(SeAP) is expressed under the control of a NF-kB inducible promoter. Thus, a given TLR
stimulation can be reported by measuring secreted alkaline phosphatase activity which
reflects NF-kB activation in this so called HT-29Cl134 cell line developed at Nestl¢ research
Center. To assess TLR-mediated inflammation cascade, HT-29CI34 reporter gene system
was used to measure levels of NF-kB activation after a pre-treatment with Bifidobacterium
lactis NCC2818 (B. lactis) at 10¢® or 10¢” CFU/mL and / or MEGM preparation at 50 ug/mL
or 100 ug/mL final, then a challenge or not with LPS (100ng/mL) was done and ScAP
activity assessed by a fluorometric assay and expressed in relative fluorescent units.
Bifidobacterium lactis NCC2818 (B. lactis) was selected as representative of Bifidobacteria
species that are important components of infant early life gut microbial colonization. FIG. 6
shows the cumulative effect of MFGM and probiotics in this model indicating a synergistic
effect. It is evidenced that MFGM decreases the responsiness of epithelial cells to an
endotoxin challenge. MFGM + probiotics (B. Lactis) exhibits a stronger effect than MFGM
alone or probiotics alone.

[00181] B and T cell stimulation assays:

[00182] Lymphocytes suspensions were prepared from pooled mesenteric and
inguinal lymph nodes isolated from 6-8 weeks old C57BL/6 mice. Cells were suspended in
IMDM culture medium supplemented with 5x10” M {*-mercaptocthanol, 1 mM glutamine,
100 U/mL penicillin, 100 pg/mL streptomycin and 10% FCS. For anti-CD3 (T-cell specific)
and anti-CD40 (B-cell specific) stimulation, 96-well flat-bottom plates were coated with 50
uL PBS containing 2.5 pg/mL anti-CD3 (clone: 2C11) or 5 pug/mL anti-CD40 (clone: FGK-
45) 1-3h at 37°C. After extensive washing, serial 3-fold dilutions of MLN cell suspensions
were added per well. After 3 days, 1 uCi/well *H-thymidine was added for the last 18 hours
prior to harvesting. When said NCC2818 (B. lactis) obtained from standard cultures were
added to the well as well as MFGM preparation at MOI 100 and/or 100 pg/mL final
respectively. Results from assay performed with optimal titration of lymphoid cells (111,000
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6. The nutritional composition of Claim 1, wherein said MFGM is present in an

amount of between about 0.1% and about 15% by weight of total proteins.
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sel ected fromthe group consisting of Bifidobacteriumlactis CNCM 1- 3446,
Lact obaci | l us rhammosus GG ATCC 53103, Lactobacillus rhamosus CGVCC

1.3724, Bi figlobactiRrdugitidan BRotoERRS | tfeehdiReprifihEe fRéoIOlected
Lact obaci |l us Reuteri ATCC55730, Lactobacillus Reuteri DSM 17938,

Lact obd&im |the gseim carsdsting\gi\fructpoligosacalarisisacgalidie-of iserasdnridesonom mitko 25,
Lact obagj | i 4 , Bifidobacteri b CNCM 1- 3865,
acto a(ﬁf(Jgp.La‘éﬁhJ}F egéﬁ%ﬁ%%@%%%%i%g? I f1 dobacterium breve

Bi fi dobacterrum ‘and conbi nati ons thereof. 4. The
nutritional conposition of daim3, wherein the MFGM conpri ses proteins or
bi oactive proteins able to bind with or biol ogi cally interact with the
probiotic. 9-  Ths nuiptiong],eempesgindy ofdapadi wigringhe MEGM aigipes Eem & he
VEGM ¢ . o o holi bi Pl oy t

bi ol ogi%(ggﬁrcieéal%%ttg %rﬁg%{ttﬂ\%vigt tcﬁ{ém%rh%gl ot :tt (E:Phl? Eégg%ﬁ&t' @%@?(ﬁggg\%&f ﬁgsb B %rl i pi ds
bei ng pnilsentelactosglated miwntrniné, whbeticrthi k3 Oframidn 5%bhbynodei tyht matofilot@dn or

pr ot ei ns, . 6. .The nutritional conposition of Caiml, wherein said
VG | S5t oA FOAH b oS e B B FORSe B S AbSEY 1598 BNt ght
of tot alndyrQLh BSfat associated fraction from whey containing phospholipids, and combinations

thereof.

10.  The nutritional composition of Claim 1, wherein the MFGM comprises a
component selected from the group consisting of sphingomyelin, phosphatidyl ethanolamine,
phosphatidylcholine, phosphatidyl inositol, phosphatidyl serine, cholesterol, gangliosides,
mucinl, xantine-oxidase/dehydrogenase, periodicacid schiff, CD36, butyrophilin,
adipophilin, PAS 6/7, fatty-acid binding protein, lactoferrin, lactaldherin, peptide
ETTVFENLPEK, peptide SFQLFGSPPGQR, peptide GSNFQLDQLQGR, peptide
FQFIQVAGRS597, peptide IFIGNVNNSGLK, peptide INLFDTPLETQYVR, peptide
TPLPLAGPPR, peptide EGQEQEGEEMAEYR, peptide SELLVDQYLPLTK, and

combinations thereof.

11.  The nutritional composition of Claim 1, wherein the nutrient is a-HICA and
the o-HICA is provided in an amount from about 125 mg to about 625 mg per 100 g

nutritional composition.
12.  The nutritional composition of Claim 1, wherein the nutrient is citrulline and

the citrulline is provided in an amount from about 62 mg to about 315 mg per 100 g

nutritional composition.
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WO 2012/ 170021PCT/ US2011/ 039612 7. The nutritional conposition of

Claiml, wherein the MFGMis present in an anount between about 0.01 g and
about 15 woabh12M7@iper 100g of the nutritional conpositiPOm/US2011/039618. The
nutritional conposition of Caim1l further conprising a prebiotic sel ected

fromthe gr |st|n f fruct.o- oI| osa chari des
gal act 0- ol | g@sac rmﬁeegn SePwepikion of 3 CEES theaHEfﬁéBtrr‘&anQﬁnﬁlF&d

t her eofchain fatty alid ah3&h& Hﬁaﬁlbﬁédoaﬁin Pa@c%@ﬁ! fslp%lmgéd A & fhdunt RS §bdLt (s MFGM
originates froma source selected fromthe group consisting of butter mlk
, but t eng td dbouf 128 Mo, 100 gfratritaxhabenmgnsitionl k, del act osyl ated butterm | k,
butterm |l k fraction obtained by mcrofiltration or ultrafiltration,
fractions recovered fromwhey protein concentrate, sweet whey, acid whey,
whey cream oy, fata asse&d ﬁiretﬁiaaﬁﬁgqhh@divfdﬁl@lnhaﬂh@ o QR Bk ToNBaRRSPhebicRl ds,
and conbi nat| ons t her eof . The nutritional conmposition of Claim1,
wher ei rFonfig ww@&?ﬁrqomls@géwm@ﬁ sel ect ed from the group consisting
of sphi ngonye 0 I a tidy I i

phosphat i dyl? bl %Eﬁ%@%ﬁa%o. Lo :pﬁgl%“s il faf éléglglgl Membrane

muci nl ,(“MRGMNeanki dase/ dehydr ogenase, peri odi caC| d SChI ff, CD36,
butyrophilin, adipaophilin, PAS 6/7, fatty-acid bindi ng prote| n,

| act of errin,a na%lﬁfarla&eth? riutniignal gempesirEND FER, ingivifiual oW BreinFthsppedival

peptid : DNSEKa i de

| NL FDTePCLgE@g%glIiA §31§e§p;3t§1; %@ﬁ%ig%ggiﬁ%‘ﬁ% i BW %{6%(@@— ah@é bept | de&%tE
VDQYL PLridss, akaletabminisniat cedhsndrﬂﬂﬁamﬁnstablhty, pib('hr jdine haaltlh,i foirsnalflamompos) ti on
of Clai.ml1, .wherejn e nutrj.en H CA and the a-HICA is provided in an
arount PIHLAIG0E RsbhHy PN tT el B HsOBEReEeR GERELr 1 onal conposi ti on
12. The nutritional conposition of Caim1, wherein the nutrient is
citrulline and the citrulline is provided i n an anount from about 62 ng to
about 315 nglSper TeOnghediot Clinnddl whormdhé indondual Wan elderly individual.

2012/ 170021PCT/ US2011/ 039612 13. The nutritional conposition of
Claim1, wherein the nutrient is a branched chain fatty acid and the
branched chaien f afHcyma®bd off T1@HOVA,dekkrtiR BH MIPGMNbrifin ey &BALE nfilk2Soui®: t 0
about 12.5 per 100 g nutriti onal conposi tion. 14. A method for
treati rigl eawngfmﬁ Wiedgrarp Bensisige obboginey huffale.diorssagpaighuraanmsad cambawHens i on,

t he rrettﬂgg conprising the steps of:

17.  The method of Claim 14, wherein the composition further includes at least one
nutrient selected from the group consisting of whey protein micelles, alpha-hyroxyisocaproic

acid (“a-HICA”), citrulline, branched chain fatty acids, and combinations thereof.

18. The method of Claim 17, wherein the nutrient is a-HICA and the nutritional
composition is administered in an amount sufficient to provide from about 2 g to about 10 g

of a-HICA per day.

19. The method of Claim 17, wherein the nutrient is citrulline and the nutritional
composition is administered in an amount sufficient to provide from about 1 g to about 5 g of

citrulline per day.
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providing a nutritional conposition conprising mlk fat gl obul e nenbrane
("MFGM'); and adm nistering the nutritional conposition to the

i ndi vi duawo 2edper7ei2m t he nmedi cal condition is sel ected fPomUSc@ 198BUD
consi sting of IOMFgrade i nfl ammati on, Ioss of lean body mass, skeletal

muscl e cel | oor nt health, joint |an mmat | on,
"mobi | | zat iy o 8 ffﬂP@ 095'6 i 17088 %aumgﬁhlscaoh%flﬁ?@. At ik

15. Themﬁ‘%ﬁé‘f?&nﬁ&n@c@fnﬁb&ﬂ@n Wﬁﬁh@te{;éﬂem aﬁ%ﬁb‘ugyﬁifﬁ&@ntata PRI Fr¥m about

i ndi vi dual . . The net hod Claim 14, wherein the M-GM ori gi nat es
from a I0Irkg soabooel é@(l’ H@t@dhdb@mheﬂ@hgndatw mdup@rstab'ng of bovine, buffal o,
horse, goat, human, and conbi nati ons thereof 17. The nmethod of C aim

14, wherein the conposition further includes at |east one nutrient selected
fromthe group consisting of whey protein mcelles, alpha-hyroxyisocaproic
acid ("a-H CA"), citrulline, branched chain fatty acids, and conbi nations

t her eof 18. The method of Claim 17, wherein the nutrient is a-H CA
and the nutritional conposition is admnistered in an amount sufficient to
provi de fromabout 2 g to about 10 g of a-H CA per day. 19. The

met hod of Claim17, wherein the nutrient is citrulline and the nutritional
conposition is admnistered in an anount sufficient to provide fromabout 1
g to about 5 g of citrulline per day. WD 2012/170021PCT/ US2011/ 039612

20. The nethod of Claim17, wherein the nutrient is a branched chain fatty
acid and the nutritional conposition is admnistered in an anount
sufficient to provide fromabout 100 ng to about 1,500 ng of the branched
chain fatty acid per day.
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