10

USE OF PCLYDEXTROSE FOR SI MULATI NG THE FUNCTI ONAL
ATTRI BUTES OF HUVAN M LK OLI GOSACCHARI DES | N
FORMULA- FED | NFANTS BACKGROUND OF THE | NVENTION (1)
Field of the Invention 5 [0001] - The present
|nvent|on relates to the use of polydextrose in

b3 Bgahe nCh ok L A UGe O BB Ty hﬂm

Rel ated Art [0002] The |nfant gut mcroflora is
rapidly established in the first few 10 weeks

fol I owi ng birth. BAGRGROUND OF THE INVENTONI nal

col Quza[t__ nitjally determned by early

exp re—ﬁmlﬂﬁm al sources of mcrobes as well
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Thi dominakehmong trIMstlnai‘baugla wm&mtdcoacdscsppcmhd
ace ors etition

fo
mut FRARRASTRGR. 34 B8R OB s OhlEoss; I el e migrpors
pr odifotrhula-fed infamts fshnbnetctivgrse,cnmtmmdg; Bifidobactsritsheppp. and

i G5 5155 D o BLSE: SiApBlnll

Bi f Edefteaichiardod aad €ledtda. aa'he vadedspagigshof Bitdobaciatemtin

e e OaE B8t e b R DR e e "
an d[GOﬂ#]ant Bifidobeciefie aes gereraliy comsidecad ‘beneficialyastarianand
I AEIRBRA 1o ARtk AIERTHAL AR Slth RN s
for Iﬂ@lyamowrssthfmxghfoonmeht;pﬁ i@d celhéurface. regeptors, competition for
essential nutrients, production of anti-microbial agents, and production of
inhibitory compounds such as short chain fatty acids (SCFA) which may
decrease fecal pH and inhibit potentially pathogenic bacteria.
Bifidobacteria are also associated with resistance to gastrointestinal (Gl) '
tract and respiratory infection as well as an enhanced immune function in
children and infants. Therefore, the promotion of an intestinal environment
in which Bifidobacteria dominate has become a goal in the development of

nutritional formulations for formula-fed infants.
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[0005] Human m Ik (HVM contains a nunber of factors
that may contribute to the growh and popul ati on of
Bi fi dobacteria in the gut mcroflora of infants.
Anmong-t hese factors is a conplex m xture of nore than
130 different oligosaccharides that reach | evels as
high as 8-12 g/L 5 in transitional and mature m | k.
Kunz, et al., digosaccharides in Human M Kk:
Structure, Functional, and Metabolic Aspects, Ann.
Rev. Nutr. 20: 699-722 (2000). These oligosacchari des
are resistant to enzymatic digestion in the upper
gastrointestinal tract and reach the colon intact,

wh 0805]h e y Hamanenibs(HM)lxontainses nimbernaflfastors that may

bol CETER e ot SNG pobliafid SRATRRCHIA T P

Bi frmidmiflar afrinfanisn Anhengthessfactdrs sraaconaplexmixturtelof anore

pacta 1 25 aifebtGigoRiEias yBR IR kel Ho SRR on.

M lik traitiona and: makura ctilkokainz, efral, Uiy esactharides freffuman

1 IS ety el SR WK AR L W Wi 20

Pr @98et22H20@0). Théserdligo$acchai@iest are iredistantito @hzymatic

Bact eri.a? N L 217.S980-.5984 (1997),. h
v AT e s rysSl Bt dnd (sl e e,
Bi fwieodtheysene asrslibstrates for dolomiofenbantatidn. potential |y
' teri ' b t . titi .
o8 bR el a R Bl fA ksl e
t hélutm!)lel” ofBififietraeterz(n Rie/elanitfigral blp?gawnhlg. reductign il’ll the
G : . . rl.
it 6oy nABBbe 58 hacR Dits, 3P OfiepiRbrdes
r edublumgniMitk: Strudtare, Gungtimnkb gad Metdimtic Aspects,nkhn. Rev.
o thidg e Ty i

o1 (IR 20 RBUOE NeRB Y, RBlh6 IR bbiel € pe
s uéWgasaceberides, in MilkksFrotectHeman infents fromXGastaiintsstinghes
SCBaReh?, L Ry PFlshBo- 8884 [19UH Cohg vl ont ent
serve as ''a nmj or ‘energy source for e 1 ntestinal
epitignsaceharides maylingreassoitie mumibed of Bifidehactdriaandtreduce n

h | l. . g i -
| DO PARBSSSgbRE ) BE Ebcc
cofroepipn and hibitinghe bingingtaf pathogens tedhe hethsurfacsy

. ; : q " )

R LRSLIBE, Sinbearchitiost AEIARTRRYARFFobl, EaHy "°

function.
oluﬁgﬁllsﬁ’@é'héﬁ(shé 5813 Meduces fecal anmmonia, anine,
anghopiRPNOlin 6a&RSHTd RHLARS the Minttibr 3R Y 5ihBSSI: baRLiL &

promoting the population of bifidobacteria, when HM oligosaccharides are
fermented, they produce SCFAs such as acetic, propionic and butyric
acids. These SCFAs are believed to contribute to caloric content, serve as
a major energy source for the intestinal epithelium, stimulate sodium and
water absorption in the colon, and enhance small bowel digestion and

absorption. In addition, SCFA are believed to contribute to overall
gastrointestinal health by modulating gastrointestinal development and
immune function.

[0008]  The fermentation of HM oligosaccharides also reduces fecal
ammonia, amine, and phenol concentrations, which have been implicated



2 as the mmjor odorous conponents of feces. Cumm ngs &
Macf arl ane, The Control and Consequences of Bacteri al
Fermentation in the Human Colon, J. Appl. Bacteriol.
70: 443-459 (1991); Mner & Hazen, Ammoni a and Ani nes:
Conponents of Swi ne-Buil di ng Odor ASAE 12: 772-774
(1969); 5 Spoelstra, Oigin of Objectionable
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Bredi;@%ﬁed I nfants, Pedl atr. Res. 27:165-169 (1990);

S §oton°! Al o rekSf e UBKLACHA FALLY WEM Tpd Sora
%fa?m?& breast3fed lrEdm?s ery different fronthet of a timouta-f26
e e SO A AN i
Edwasetete GamsCR R B §03h cbhe S6RAGrodustiony

Br eﬁﬁéchgg.det%%g ?fa ?at%%%f'dy(ﬁd%qté‘ﬁgor nrl%ﬁon iffBekds of

76: 249 n contras
i nf £AMulaiFed aﬂdxﬁzea%(m:;w@n(wEeglausReﬁéﬂn‘eQ%‘rGQS(@WD) n

feceggurt &eé{ Ea’é Sal SPBACEH '?P‘JE)@{ Eédﬁiﬁotz‘:%g}gt - Bla HPBLBEF G

(23% " and anmount s resent as

wel !nfanrﬁeéétad Pw@a@ﬂ?@%‘é&%@ﬂ% FdwadispebalofRakesl Sffort-
br egpbmf ety AR tB‘?ed%?‘-g:gfi %gg‘#oﬂnféﬁ q;é\%‘éﬁ?%§ ﬁ&:&f Pdedi diatr.

affect the ener

t he7? 4p9rdb2 (1984); l?ﬁrea’qft& Epwewfo]n Yo £iggeentation ofvi | k and
co ”Uﬁ%h?&ﬂaks@jﬁﬂ?k@?t’ F%d é?'fd”)ananiH B3Y Rfants Q\rélli‘ E?518 Eﬁ‘rﬁld

based on” cow rovide only trace anount

ol | 6%%%8%(19% lrw)@b'a@t wbl;l,e @rr@Ulaffeé mfa@téalqodwave
SUPRdeRaBNT4%)8s HeGhajBf SCFA in feces, they have considerable

amounts of propionate (23%) and small amounts of butyrate (3%) present
as well. These differences between the SCFA profiles of breast-fed
infants and formula-fed infants could affect the energy, digestion, and
overall health of the formula-fed infant.

[00010] Because cow’s milk and commercially available infant formulas
that are based on cow's milk provide only trace amounts of
oligosaccharides, prebiotics are often used to supplement the diet of
formula-fed infants. Prebiotics have been defined as “non-digestible food
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fornmul a-fed infants. Prebiotics have been defined as
"non-digestible food 3 ingredients that beneficially
affect the host by selectively stinulating the growth
and/ or activity of one or a limted nunber of bacteria
in the colon that can inprove the health of the
host". G bson, GR & Roberfroid, MB., Detary

Modul ati on of the Human Col oni ¢ M crobi ota-1ntroduci ng
the 5 Concept of Probiotics, J. Nutr. 125:1401-1412
(1995). Common prebiotics include
fructo-oligosaccharide, gluco-oligosacchari de,

gal act o- ol i gosaccharide, isomalto-oligosaccharide,

xyl 'Bgiﬂdfe@&ﬁaétbﬁﬂef gallnaect thechest by selepiielystimufating the
| ncgroRe atd/&rhcqo.twéfrdr@& aqrn%@ém Unfbdr 3¢ Bsgéﬁé“fnsthé %{;Bn
infant 10 fornulas been scl osed exa

u. Shatgandmproyghe Nealth Qfdbsd)gs?tZs@B)spo, B (&eR@berGwIdaM B.,
dl SORIF Modialibh 8Fthe HAINAH éo%ic*)w%mf)ﬁmt@gg g gl ein

content” and at | east one prebiotic
corkpReRt OAmbintos, dNetrNIAZH4RISH12 (1995). Common prebiotics

i aghSlode frH&Q—oﬁ@é!s‘a@@l%de Eb”of? %@é} gg,%%osucr ose,

raf finose, galacto-oligoSa ccha ucto 15
ol io¥gesacsharides @oma@e)ohg@sacgb@m Wyloioligesadeharidecanidr om
soyd&amse Pol ysacchari des, mannose-based

ol i gosacchari des, arabi no- oligosacchari des,

xy|[80<b1 1l gothe ibRapPERtion of mmmlstmebbilcglog@dwtsamtaiaﬂant

| yerpiia
fg ugo ol |:%§iﬁ:égﬂﬁdé%%aa%g%%%ﬁ§l m@ entAf_)JpSNO ‘Pat ent
AppO0RRO7286p ipBindelsset a). dipelesasarviofagt ’@ﬁhulseratl"eanmt hod
f olimpiRad prdiéin Ebﬁehmﬁ"& 164st Bﬂ %?eﬁ%ﬂc 2’]‘ ﬁce N

admnlsterlng at | east OﬂEé IOtIC DTEIOtIC
2

cafoBRoaent cafibgdacie-bligtaase. f@omr@m-narmsgl lactiose
ga|(l§(DSP$eﬁ>tos?&}zfio§§ Grafiifké %ﬁacto-ahgasaé&a)?hggéé)%ﬁf kg ch,

hem cel | ul ose, inulin 'er eo

Y iGhsahsiirils (EQS). pitesasseides esved fommoyboraron) . 25
[ OPOHSAccHafidys! H&ﬂh&é&ba%ﬁ@éaccﬁ?&fe% ?fa% ngany

Sin adm nistration 0 above

di spdvant a
or BBOSAPUBTies. prlBasseEarase isomaavigeseombandsmy

beglaf:ar@s &Idly] o@‘d‘sﬁ@éh&b@s Ri?ﬁ%@é—b@%s@écl‘ﬁﬁ@% gt It ﬁZt ' |ns

mq%gé E;‘h ﬁ%{Fo é) produce a
1 Slarl, brS LA Anp. Noq200402812344ad aschkel | Y,
: hmsélesmmnaarfo.oénmem Qhe InAGSS I%fsﬁbhéét\hﬁcﬁ pAdYsES

%%gc ke ata{;@qﬁfﬁr#apre lotlc.r él"}\e premg?r;tlg cagfbte%rr]) produces
ollgosacchande produced from glucose, galactose, xylose, maltose,
sucrose, lactose, starch, xylan, hemicellulose, inulin; or a mixture thereof.
The prebiotic can be present in an infant cereal.

[00013] Unfortunately, however, there are many disadvantages in the
administration of the above prebiotics to formula-fed infants. While they
may beneficially affect the population of probiotics in the gut, they do not
produce a SCFA profile that is similar to that of a breast-fed ihfant.
Additionally, the fermentation of many of these prebiotic substances
occurs at a very rapid rate, which often produces excess gas, abdominal
distension, bloating, and diarrhea. Therefore, the choice of prebiotic
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di stension, bloating, and diarrhea. Therefore, the

choi ce of prebiotic 4 substances in infant fornul as
shoul d be nade with the goal of nmaxim zing potential
benefits and m nim zi ng such unwanted si de-effects.

[ 00014] Accordingly, it would be beneficial to provide
a prebjotic suybstance that sinulates the functional

at t r SHb%tarcesinfinfantfomuylas shasld b made Na'thlttiegoalrof maximizing

i nf apbfentigiUWdheifs A m’ﬂﬁﬁlﬁﬁgguéﬁquﬁﬁ%ﬁgﬁ’gﬂk 8@ and
specles of benefici al gut and
pr od {4918} Accerdingty, it wewd bedesphidialdo ptomdetmprebibtla :

b t8ichd ,

O oottt hepamotilinG RARALIA! ackiBRCREPRIALA Filk
shouPtgagaechsrdgs infants, sueises ax instansgirs theaimpotationand
di st T

| NVE 'dﬁlffoﬂgggs alaoty 'f’% HelifiGt o %nﬁﬁ]’}@@%g}ﬁ SEra
i nveWtOf ersimiardp thatiof g btreassrfavbn&nt Am@faumhgpmbiomse
( PDX3uistaricB &hBBA'HEAGoRrAbd fh RSP OaukPlot produe or

sinmulating the functional attributesS o
ol | gFUSE EXEP§eaS, phdeminalgtistansion,ddosting andiarrhBa] 00016]

The present invent somyARRGIOTHEIRGERMGR 3 novel use

of @ n the manufacture of a nedicanent fo
i ncr QQ %1y Brefly dherefere. dhe Bresentipearitios lsxﬂlrdmmrcletma:mmdel

bactsel i polydaxit¥ePDX) iPe it ot @ S nidaildndfi g4 !

aspect "’ %33; resent |nvention Is ovel
use Ypulg fupetioRatatirbutasras homaa mtt@hgasmharﬁdns ina
proddmhlﬂ@-féd mhgtt - 20 chain fatty acid (SCFA) profile

i‘sé)#sgu ? fed infant which is simlar to that of a-
br ed2 W RrRsentdpyantion isaleg diregtad mno\e&jyee oﬁeox in
SCF/@hepl‘rﬂﬁufaeturé ef & ﬂ'té%m%ﬁte'nf‘ﬁir ?rﬂfé‘é% {tlaﬁ&?%

se._in yrate. [0001 ano

a decr
as pg B?c'e? ﬂ'gb%}egg'éh'?aqt?ﬂ?eﬂﬁ formyia-fed m&m ed toa n ov el
use [@dO1PPX Ihﬁanbhtér ﬁB;Sétft 3Ré Present m@erﬁﬁﬂ i€ &l (Y nO\?el

decgg f g q:;\{,te and extent 0 er ment at 1 on

pre ’Haf' actyin of g mgdicamen far preducing azshort-

Mor ehmalfattymduca(wFA)tdwﬂé W& Hﬂr@fb-fe@%ﬁﬁﬁmﬁu@t‘?n déﬂ‘h?ér tgas
I on

o ¢ 8 R Bre38riefiefepfspachioniba P Ok earoause the-EF Alprofs

advtmtaygm ihoreased lvélef asétayVal HYed "RV
d |ne|rﬁfssaenitﬁs angtfe

<1 rPEEE" 1 ket el mnect. 58 pient vpetions direstedtang | &

ol i npyehusEhal POX N the rhariudadtere oFUhediBamBnt fBCd&EFSRFhg the
rate and extent of fermentation of prebiotics within the gut of a formula-fed
infant. More particularly, the invention reduces the total gas production as
well as the carbon dioxide production within the. infant gut.
[00019] Among the several advantages found to be achieved by the
present invention, it is well tolerated in infants and simulates the functional
attributes of human milk oligosaccharides in infants, such as an increased

~ population and species of beneficial bacteria in the infant gut, optimization
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popul ati on and speci es of beneficial bacteria in the
infant gut, optimzation 5 of stool characteristics,
and production of a SCFA profile simlar to that of a
breast-fed infant. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 00020] For a nore conpl ete understandi ng of the
present invention, 5 reference is now nade to the
foll owi ng descriptions taken in conjunction wth the
acconmpanyi ng drawi ngs. [00021] Figure 1 illustrates
total SCFA production during the fernentation of GOS,
LOS, PDX2 and FOS. [00022] Figure 2 illustrates pH

chan | the fermentation of GOS, 10 LGS, PDX2
and E&o ﬂ% sties. God @rofuctioniata SCEA profile simhitar tovthat of

proa@réasafemfaﬂpetl c aC| d production in the
fernentation of PDX2 and FOS. [00024]

Figure 4 ill uﬁ&'ﬁf&EQWPT@HQWEHEMMNGS of

pr omog%ox]; g’fr‘?g d Ién(%é Q;%Hﬂét@ Untﬂéi’sitalhgiﬁ of gi%q%r?éegﬁ F}JYFQEOW he

r el l’g{e?r gaceys GBWrm?%t%tf‘e MP}M’HQ&%@T iptionp tal@ndh iconjuhdtiohhe
fer\mﬁnﬂi@tacﬁﬁm BanyifiPdralifgys. PDX2 and FOCS.  [00026]

gpp@zﬁ hl ustrates the relative proportions of
ci g19ure,] dlystates tefal ICFA proguctionadiiriigahel t ot al

sc%mmsﬁmmmosm@@%ﬁkﬁ gRaF@®s on of GOS, LOS, PDX2
Fi gure 7 il Ustrates the total

20 [ 00027]
Q\E@Ad ugKQLW HH?‘W@S pHehangesduing theyferméntation 6£60S,

corﬂﬂsmnmgnd)i:ogrebl oti c carbohydrates. [00028]

g%d i %II ustrates the pH changes during the
734 i iguts:3 illysirates thedelativepropention of agetietsicit i ¢

c apbadugtisrminethe fdrAREbn oF GO L%S bb%’ztah@t Kgsi he total

duction during the f'érmentati on” of
o TR iR SNRtiAs o vt remantion of @ronare decyur ¢
10prdduuﬁdm iiths et 8NELY | 08, Ph ci d
@wﬁf CFj the fermentati oh oﬂ%ﬂpfﬁorsgnt
gl b iskatandh Brgiative RrorBtign of bytyrie acid
. | prosiuctidnein théermentaaen 6AGOBNEOS! PEXORN s aci d
ﬁ!g’ﬁgf?l i—ﬂﬁ {ﬁﬁrentatlonokgib?erent
ﬁ%ur%g il ‘f(a dhe miatigegroportions of acetic acid,
propionic acid, butyric acid and total SCFA production in the fermentation
of GOS, LOS, PDX2 and FOS.
[00027] Figure 7 illustrates the total SCFA prdduction during the
fermentation of various combinations of prebiotic carbohydrates.
[00028]  Figure 8 illustrates the pH changes during the fermentation of
various combinations of prebiotic carbohydrates.
[00029] Figure 9 illustrates the total SCFA production during the
fermentation of different combinations of PDX and GOS.
[00030] Figure 10 lllustrates the concentration of acstic acid produced
during the fermentation of dlfferent combinations of PDX and GOS.
[00031] Figure 11 illustrates the concentrations of propionic acid
produced during the fermentation of different combinations of PDX and
GOsS. ' '
[00032] Figure 12 illustrates the concentration of butyric acid producedv
during the fermentation of different combinations of PDX and GOS.
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[00032] Figure 12 illustrates the concentration of
butyric acid produced during the fernentation of

di fferent conbi nati ons of PDX and GOS. 6 [00033]
Figure 13 illustrates the formati on of gases as total
volunme during the fernentation of GOS, LOS, PDX2 and
FOS. [00034] Figure 14 illustrates the formati on gases
as cE0B33] diFdereIe3 illustrates theXoiratiodWfigaded 8€total volume

Fi quiargahe rtlentaleh of 3B, [OE £BRG andF Qfices as

hy dri6§e3dic oﬁ(gelm 14 illustrates! theﬁerrﬁétenfgetsae B& ahrbeR dtikideCS,

%e.rsnaor%ﬁ"a gggﬂhe[%oos %@é‘l&%&%ﬁf%# I ustrat es t-he

cond@n035]t | EIQUCinﬁ rﬂgstrdtes fherfomimitiohio fasds émdr

e S0 Banib bRy e Rran el s 'i@@sumr%@@f

PDX [OM]vaFlguusm:rﬂuﬁrawé theiemidiion ©pfasy’ efsq?gR en

SRR RS oo o ooy ane

det &0S.t o the enbodi nent s of the 15 i nventi on, one or

f i.ch ares fort.h. bel ow . Fac
exa%p '(":)'% c?th a 3Ry MIERY h?)&S?ba’ﬂfé‘E? fh‘frﬂ%" milk,
i nvERS, d;.ﬁ)S ﬁEﬁ’S PDX raridatarions carfibihAtiorisitierabf emfech
f actnicrbfiord! be apparent to those skilled in the art

t hat var| ous nodi fi cati ons and vari ati ons can be made
in th@%T@bEEtDESBQRtRTI@N omrHEmREmfpaeol EMBDDWIENﬂTs

t t
£ Cofu0RE ®Hetbiont bl it i Bisb Fletallta b ienifbaferts of the
enbtwemm one anmoee eosambleswf wehicl drerset rdmbermt Ehéh
00039
Y 1 arfol8 i provid b) ey SFBALTR A of e Rvaioh idia iritation
nmod?fthe inveatien. alndactat wdlthecaupaeent tcnmaswlskmem:ntthe aﬁ(thme
of W&%u@%ﬂﬂ:@ﬂons‘%xﬁi VHiafols ddhal ruinﬁge' r%gé%m mventlon

obj ects, features and aspectsS o
i nv‘@ﬂtq%ﬁe@r@nwﬁgwltb@, e@bperpr@plrmpﬁhetuwantlenf Forninstarce,

f ol
uﬁdt?ﬁﬁguf?‘?n%ﬁ%fg%ﬁﬁém arielentodiet gan be eg
t hePrnadkarenhosimentite Meldsa stilifudtoer guubastiment. exenpl ary

e m{Od@.’fﬁi Nt $hud iy |nt d tﬁat'?ﬁ)é P?egeﬁtqﬁ'\?%tlgﬁ chldis §LAY the

br oad (ﬁ}: aspect's of resen rnve
mo catlons and varlatlons as come within the scope of the appended

claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in or are obvious from the following
detailed description. It is to be understood by one of ordinary skill in the
art that the present discussion is a description of exemplary embodiments

only, and is not intended as limiting the broader aspects of the present
invention. .
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7 Definitions [00040] As used herein, the term
"prebiotic" nmeans a non-digestible food ingredient
that beneficially affects the host by selectively
stinmulating the growh and/or activity of one or a
limted nunber of bacteria in the 5 colon that can

i nprove the health of the host. [00041] The term
"probiotic" neans a mcroorganismwth |ow or no

pat hogeni city that exerts beneficial effects on the
health of the host. [00042] As used herein, the term
"infant" means a human that is I ess than about one
year old. 10 [00043] A "therapeutically effective
amount", as used in the pRefitions appl i cati on, neans an

K f i
2884012 RS bIER, e SbAB! hEShs 4ok Bstivpo o
rreafned h’@vedtgltcﬂlatbakeﬁuyallytdffecﬁsmmmmltg&rsp@&t’u\mw:ﬁlrﬁultaMQ
re ance, to
[ 00D arcn BRARY Susl B SH'81 8 e pdoercd SRR oty
r nmcm_rthat:pml mp;overthe bealtheafttee hedti c t hat causes
o TOSH A0, The R broblohE Refite § micropigancui Bw or o ' °°
i n\athdgenicitythat exertsustmefi blalbeﬁects&asth_ egbaltﬂﬁefdtné Pkt | ?n
ctepia rodu of a
SOUSERA s Brot IS fiedam Aniabh ridansa s b i losp
butlan abouhonelyearradd.pr oducti on of a slow rate and | ow
f ' af .. bi [ t.
o080t , A SERBEHcafl oftvatBABIRIRY) 45 uied ihdfa diezent
e &nplication mearistancamourttdhat padvidels epreblotic Bifédtiie tHe

ed nts of an infant by being a substitute for
H!L)f%rgtgemlk In the United States, the content of an

i n{Q0044] orFhe term Ssimiutating 2 ds byed hereharearsd havirgLbrabkings

Sind fth br BhpharlonBe 26 LPBRIOR o 08 AN 107

These regu 1 ons I ne
mi fRsepiblancatel ot her ingredient |evels in an effort to

St [gBelaa] © T3 {?ﬁ% ! RSLhi
hu ’r:ran ieast q?n rfuryt?nven P%ﬁg edn aRy RRETeht §3aify or
characteristic that causes something to occur. Examples of functional

attributes of human milk oligosaccharides in the present invention can
include the increase of the population and species of beneficial bacteria,
production of a SCFA profile that is high in acetic acid and low in butyric
acid, and production of a slow rate and low extent of fermentation of
prebiotics in the gut.

[00046] As used herein, the term “infant formula” means a composition
that satisfies the nutrient requirements of an infant by being a substitute for

human mik. In the United States, the content of an infant formula is
dictated by the federal regulations set forth at 21 C.F.R. Sections 100,
106, and 107. These regulations define macronutrient, vitamin, mineral,
and other ingredient levels in an effort to stimulate the nutritional and other
properties of human breast milk.
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[00047] In accordance with the present invention, a
novel use of PDX in the manufacture of a nedi canent
for sinulating the functional attributes of human

m | k oligosaccharides in fornula-fed infants has been
di scovered. 5 The adm ni stration of PDX provides a
beneficial effect on the population and species of
probiotics, produces a SCFhventidn | e that is simlar to
t hat

wel |[0€§,‘}7Jr a Z%thgfa%%ﬁ% %’tﬁ e ?l%ggqtjgﬁ?v%ggﬁ ! a(s:r?%vey use of PDX in

P on-the gesufdetuze oﬁa hnﬂai;cxzha&:ﬁfdr lsahulatirg the functisyal ltriisutes of
not. BRI eBsae e filn R ERRfindtls BN apllres®
EEL t'l;r?ICa?dynihiistr:aﬁrt m‘d’n [2)(1 ?tdveiets @bEnefitialteffect on thalpopglahbn a
oy a6 es PPRERIEEL. orjucthd oA Brablethitts sblfe 1o togt o
bu !j Ibrea&b—cﬂs(u)dr:]iathrits amd;lstphyslcai‘g wéldloferatéed bg infaxiﬂsﬁ 2 g < in

: ﬁe Ltg ol on. fﬁﬂd I'}og'd' gaq%y ‘grl'ﬁa}/%@gylg eﬁ'e en
showynthesiaedifrom rahdorily q:ossﬂmked) pluavsk g’rd:mtrbltcnf Itis not

beng@?%e%l ip %ﬁ@c{ér% @ﬁg%?dol cflép@?'??'ﬁ'ﬁ%i%dﬁ%é Rier

pr e 631 daict; makdingt iha benéfmial mgnedlsnt fordigebtive health. f Thect | ons

2 0 okgg%%gigélao%ﬁ@gé ﬂﬁgﬁe mlé{%s_eg ?éeﬁ%%ulﬁ‘pr?du% transit

c onﬁimﬂ. towen facal pH a‘nd redmpd icopeerdrafion bf putiefaciive sobstamges
ﬁ'[ f%ecmo(ﬁt 'lﬁ §dul‘fg1 ﬁﬂﬁ( hggstﬂ'ﬁ%s%ﬁé qu%ﬁ%ho% t% oln the
pal a ari |

I noseol i gosacc¢ osacchari
genpraattiog@ndarowth efdenefidial cblac’@oam the lmtesmm@rmbdmtlon
st apg C A%actosaccharose LCS, lactitol, maltitol, or
PDX. arly, U S. Patent No. 4,859,488 to Kan
rel Et0@§91 o RDX hqa been idedtifinsrasa pebiptivsibstance f5adults

conSETRc I AERRIING GUERE, For byt &7 Pent v No

i deAPP4006d728toMpyretiviaitinen, ehak relﬁie@tn @é@npﬁ%ﬂ(!naw@ipht s
of E&ﬁplﬁge%saeﬁ%bioﬂlf 8R4 b oﬁ‘% Eiofvc?can

|nfants gu mcro orao F’ants |svve nown
o BRGQS na@é@osefélmaygbemqwaﬂyhelaatolmsa&ﬁhamﬂ t. Wile

t he &R t of nore
g t%gﬁdsa&aaéﬁde, %aﬂ%&fw 2@‘?‘? A8

t han m cr oor gani sns an loec:| es, the

gut lagtospeshrse, bOSaladlital mettitelo At BPKs SimilarlyaUrS. RatersiNo.
of 2B5s5288 m REQAI6RE ‘t&ﬁ“ﬁqm@%&a SRR Pﬂ)}% aRgnoer and
in species diversity.
oligosaccharides that is useful for curing constipation.
[00050] PDX has not, however, been identified as a prebiotic that
provides the benefits of the present invention and can be administered to
infants. The gut microflora of infants is well known to be far less
developed than that of an adult. While the microflora of the adult human
consists of more than 10" iﬁiéroorganisms and nearly 500 species, the
gut microflora of an infant contains only a fraction of those

microorganisms, both in absolute number and in species diversity.
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Because the bacterial popul ations and species vary so
i mrensely between the gut of an infant and an adult,
it cannot be assunmed that a prebiotic substance that
has a beneficial effect on adults would al so have a
beneficial effect on infants. 5 [00051] In adults, PDX
i ngestion has been shown to increase the production
of acetate and butyrate. Because butyrate is not noted
in appreciable levels in breast-fed infants and has
been associated with harnful effects if produced at
significant levels in the infant intestine, PDX would
not generally be considered appropriate for infant

nut PPERGY® tbaéééteﬂﬁl popglatioss airh speckes vaiy aﬁmeﬂsél)he

adupg Lprisin
unex pt(\encgtegzb{e?%m%émtséﬁgc%‘ﬁ%qlﬁﬁ tg ?%Oﬁ&glaz“éﬂmﬁi’ thata | y
t o Rebickicsubstanceihaphasmabenefisial bffédt ohlalults ivbtRtlso have

for%bh@ﬁbml-gﬁ&& orﬂﬁfa &nl y did PDX have a positive
i npact _on the popul a {II on and speci es of benefici al

bact09PpHl | rﬂ"ﬁﬁdts PRYGingestion das ibean smmtmnbkébsé’% al so
st TSt Bl IS i et

that of a breast-f
ve| FRRregiahla javels rngareast-ﬁautxefan(scmﬂas Hoen a@ads&atea it

f h
| A SITbO3 i it Sty el i 686 it it sBDX
t heVHid Befgenerallydetdonsideien dppRopriaas feninfaButrien based on
o oESenea e SRR Iy BT orien f was SurAng e
appinexegGteshthah Bkweas aqtlmuympmhbméa peinaflyas asetaldnd”DX

t f. B
e AOSPERAZ SR RRBIO 1R, Rot ool P bavaant
jb udesitiye ! @RW hespapulatipn mod ispeciedat ber&ﬂmaméwa’ﬂ&% i
I ﬁnfﬁﬁﬁlbﬁ@&ﬁﬁdl ﬁfa&aﬂuw Slsﬁ c?‘e%tégg §ﬁ%§ Qrgﬁs ARatyyasyery

§S|o ogi cal effects suc
imjlap to thatiof qmﬁﬁiﬁéé infantsindwould Raaxtesmesly Aef-tolerated
pabwnf;ﬁ}&§9) [ 00053] Because the reference teaches
fqto gé actual |y decreases the popul ation of
§3ohc (e aa'tlwl@nfefqrcaﬁo&rthatganates tb ADX inrthelicomtekt of
C omférit atimiidthatioh
RPUUbRPEACASS (b coiertd SR8 bissento ot

at i ddi ti ona
PPaﬁ'é Utﬁa&’a tetyapn Npemwm#qmd%hmm:tnemmm‘
33?,;;,?"%“' Tt G N
ually decreased
the population of Bifidobacteria in the infant gut (Rautonen App., para.
0074). Applicant justifies this result by noting that “an abundance of
bifidobacteria may cause also less desirable physiological effects such as
enteric bacterial diseases and immunosuppression.” (Rautonen App.,
para. 0069).
[00053] Because the reference teaches that PDX actually decreases
the population of Bifidobacteria in the infant gut, it is in direct conflict with
the teaching of the present application. Additionally, the reference does
not demonstrate that PDX increases the production of acetate, decreases
the production of butyrate or decreases the rate of fermentation of
prebiotics within the infant gut.
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10 [00054] In the present invention, a therapeutically
effective anmount of PDX is adm nistered to an infant
for the purpose of sinulating the functiona
attributes of human m |k oligosaccharides. A
therapeutically effective anount of PDX nmay be

bet ween about 1.0 g/L and 10.0 glL, 5 adm ni stered

dai | y[009$d1an bt therresemd iventiun, a shdrapsuticalyt éffatile/ amount of
ef f ecpyi g bet ween. 2. 0 g/ L. _and
8.0 S’?'E*_%a%cﬁnﬂﬂ}ég%%‘?ie°d§g§fﬁ¥°r%F%BWBBTG Sisinplating the
conmeHegtignahatiibules af human arikaligassceharide. FOMEEPBULEAY

71 om rebss dholrt & D e e Beffiégh 2B04"1  Secead 18RS,

5Gi t y,administerededailit ivangther smierkmént) a tdrapeicRIPeticstivd

o RO o B S8 5SLE A et i

vel | 180856k d FIDX is carompuially iawailabie froram vanbivf sbarddy! &or

as | t a4 [ Jutse4@S ared to 4 Cal
For CampR STRIIRE PO i€avdianiTh & B Redsiron Harepmis arin,
neut M lecated ingaltiiake 6ity T, Altesnatively Litssse® UhanPDX5s

" Char SoTmeR ekt AR e RN s Pealedan s
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of alfRited Kingdemon of PDX in the invention i s not

crit 100k aAS i . cal effective .
aoUeorY o St 8 HelrRtia Yk ARSI e i atacap &
suppfUH@ing edly1Ir3al/d, as sempared ok L algifontypisaltgrebiotid) If igd
to aflsd A ' mul.a far. use, in
the ar enga sollbks R e iklind " ordlofd 18 acBlighF injant
conpPETWa Meyld Relichange the physicalor taste edracteyistizs of e
anmoWwdiniposftion! i pi d, carbohydrate, protein, vitamns and

mn The amount of lipid or fat typically can
var j@?@% abariform of edatinistration of POX ik dfad invaittoreismondritiehl,

25 Jo1e ' . ot t 5
07 100 Kep YRR Ao arn b Aol AR o
var YOPYRE ¥ oie RDX s supplementedgntoliofakt farmulaRvhitteistthen

souffekd SbiRfaRe any used in the art, e.g., nonfat mlKk,
[ casein, casein protein, soy protein,

mgx%%giglﬂ]’edp@inﬁfongmaﬁ@r Ussiidhe priegenttimeentioh és preferably
: 2, , i pid or

Li' pfati typizatty esn ¢4y flofh b0t 836 dbbit 7 HF06kEal. $he-amount of
protein typically can vary from about 1 to about 5 g/100 kcal. The amount
of carbohydrate typically can vary from about 8 to about 12 g/100 keal.
Protein sources can be any used in the art, e.g., nonfat milk, whey protein,
casein, casein protein, soy protein, hydrolyzed protein, amino acids, and
the like. Carbohydrate sources can be any used in the art, e.g., lactose,
glucose, corn syrup solids, maltodextrins, sucrose, starch, rice syrup
solids, and the like. Lipid sources can be any used in the art, e.g.,
vegetable oils such as palm oil, soybean oil, palmolein, coconut oil,

11
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vegetable oils such as palmoil, soybean oil
pal nol ein, coconut oil, 11 nediumchain triglyceride
oil, high oleic sunflower oil, high oleic safflower

oil, and the |ike. [00059] Conveniently, comercially
avai l abl e infant formula can be wused. For exanpl e,
Enfalac, Enfam | (r), Enfam | (r) Premature Fornula, 5
Enfam | (r) with Iron, Lactofree(r), Nutram gen(r),
Pregestim | (r), or ProSobee(r) (available from Mead
Johnson & Conpany, Evansville, IN, U S A) may be
suppl enmented with suitable |levels of PDX and used in
practice of the invention. [00060] In an enbodi ment of
t he "b‘?c@%'@rﬂham)@mer@lﬁ,oﬂnmxh olaic unflo@endilyihiyhssleic eeffiofer
conbilnaid ¥ ket h anot her prebiotic. The prebiotic

sel @g can be any prebiotic known in the art.
Exaﬁgé 1 of pvepiestly. commerciathe avdilable iafaat forrhulkich tbed

t 0: uSé®, FbinéNanibl s @ e 00 ' psomal t o-
ol i ogag%@a[ idg(rab,e'%ﬁ%ﬁ%ﬁ‘?&ﬁﬁ%@@%@%ﬁ&#mma’

ol i 88 With fes, Lagtafiee®, blutrgmigen®h Bregistimil®, or
genPraSdbee@ads | nRQ- ol | chaide, LOS, 15
I ac@gésr ose, rEP ﬁfhﬁgﬁgr@EF%é-%ﬁ%gﬁfgx’ﬁwng IN,
glu ) TaaY:b¢ Syrplesmenied with isuitatde levalsdf PDX and used in

f ucorecticesioRtAs ifvandgie. [00061] In a particul ar
en’ﬁl‘%ﬂb t of the present invention, PDX is
ad

r dan fMbedmanhef e present BYSHtICBOBDXScan B Xt ur e
of adrmingesiag i : i St D gl-ucose, .and
D al ctB ose. ﬁi@ﬂfﬁgﬁg@%ﬁ&n@ p?éetfléﬁc?e etp(geté{ggc selected
tr g:ﬁg- FINCRIELIstiG iBithe ade Fxamples of pretinties incfudenbut
D- |aae noskmitet o3FO8! RGP SiAaSGigoi-£ 1 ca .obt aj ned
from Aspe i_cgl us sbﬁsgﬁﬁllﬂ@'gﬁ%ﬁggﬁe’ E;Jg%é%‘?’@%{ [0
i nOgg¥ Cfsg'ﬂ  fYiP-2figesaseharideaseybean eligosaicctraribs henite-
| ostigosacabavi N2 B jf S.a . prebjiotic
th - ' use#djg?or a{_ g?%%ts ?%ét’%mtoodlﬁg?%ﬁ{‘@'dgnl'%s
Paf-SHeSURFgSe. Rffinose, ariinsoeliopsemhard®ighdans, sialfyi-al

[ O0lgactinarida| anchieedigBdcchdzids. and CGOS. can be
rati o of PDX GOS of between about

AR din,
o: (aYe3} 3 52 neateclinsiembrodisnen of Frarrssont iryentian, GO i
PDxdBisterzd it eormbinasrwib oais. %és%g%@%%ge of? yet

2Ol co RS g b g ataes gt e
endetinees referrel toaksiteinelgalielo-biyoSh&HaAge PR is%%ﬁce%" S
| Merom D-lactose by B-galactosidase, which can be obtained from Aspergillus
oryzae. GOS has been suggested to increase calcium absorption and
prevention of bone loss in adults. GOS has been identified as a prebiotic
that is useful for administration to infants in U.S. Patent App. No.
20030072865 to Bindels, et al.
[00062] In this embodiment, PDX and GOS can be administered in a
ratio of PDX:GOS of between about 9:1 and 1:9. In another embodiment,
the ratio of PDX:GOS can be between about 5:1 and 1:5. In yet another
embodiment, the ratio of PDX:GOS can be between about 1:3 and 3:1. In
a particular embodiment, the ratio of PDX to GOS can be about 5:5. In
another particular embodiment, the ratio of PDX to GOS can be about 8:2.

-~
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anot her particul ar enbodi nent, the ratio of PDX to GOS
can be about 8:2. 12 [00063] A therapeutically

ef fective anmount of the PDX: GOS conbi nation nmay be
bet ween about 1.0 g/L and 10.0 g/L, adm nistered
daily. In another enbodi nent, a therapeutically

ef fective anount of the PDX: GOS conbination may be

get \mosl @bOA&héi'?ﬁelﬂi’chllyﬂéﬁécﬁvé)aﬂbltmt o'wtga PDxt@ots@oﬁb;natnon
ai ar nment, a therapeutically
or t Gt tbdnBEh ebBit £heT e EBal, afpineieien Taitey Me
3bo:ahoﬂ\egégnggﬁm%al<l ﬁh?aa%e%dall?%;fé{tﬁe anﬂ:‘ﬂlﬁd t of t{ié P'D@@Gf : hOS
ai n anot her. spec; odj nent . 0 e
pr egéwp‘qaﬁ% H'lqycpﬁ' b abolidf Qﬁ-ﬁ"g :Eg?jg)Lna@BWEﬁt‘?fﬁ?l on
¥M t dalyn d_@ncm?raentsmuﬁéﬁ% h ‘ﬂ‘iérﬁpéﬁ céillyséffe@’fd e arﬁ&ént k;)f the
or al act ose an fruc an ed by a
3 P ebY eraslieditagar vs oozl ot PR Ena 40 A GO s
by bunﬁﬁstdr@ezﬁnyve enzymss but is fermented in the
i'S h| soI e and  _has a swe

estl ne
t askde“eg Ih2@0thes wpediia Rritpodiments ghepwss?r&tm\@nf'ﬂ%tl’% is
us ehdmirfisteredanl ﬁbmbmtaf@i wm Los ILlIfSll%téSsédﬁs%tﬁetldDat ent

200 007 del s
conﬂ’éﬁeﬁwg b %E}Z&uy o§P ageae'e@vaa B-
[ gogﬁﬁd)SIdlb Ilhkage Gﬂ‘b¢é$lﬂﬁﬁﬁto W@élﬁi&bﬂ@n@ﬁﬂlg?ﬁlve Lo
adm ni st er J n apout. 9. 1 9.
A T R N R
bﬁt hexa sabetitaste: lGﬁlﬁaslb&n |HgntjfEH agrgjrebibtic ﬂﬁb&d.is&ﬁj_ dllfor
t he n et a
Seblistaten o in T ScPRear agn NG eadiz2bes i ikt
t 0 &fed LOS ialconnmescially availabla diohes vardsty ofsduddes.
he [
COOBOBEN" in biEehRblifhent, PR aadt Obal 3 s fpRige A 4"
PDXaliosf beMIenaboam 1 eyt 1 e [hainothen embodimeht,Qheg fdtioastid
10. ot.her e odi nrent, a
t hel?apeu | ca ane 55?‘%w§? %@o%xﬂ%hﬁ?d 1% hplge s 25
condnbediiment, ﬂm/rahe obBDXee b Cstheart bb&étwgéeh about B1 angi3.
ad | I i .
£ hend s eritidnfent, freaBE bt POXIGLORTARZENE bs. T
E o) rﬂnqmrlp@mqmmy embodh!mnt tBe grtlo aFfPOPCRS 18 can belabodit 8:2.
m Ri ..
ortlOQ0B6IT A FbERECHERY eeotvd Atolint e ProctIol gBfbination
ad _rfhw be bewenrabouhbﬂlgdt andh 100tgl, ldhinigeedxaailyl. ©5. | n
thigofE &HuEBIMent, a therapeutically effective amount of the PDX:LOS
combination may be between about 2.0 g/L and 8.0 g/L, administered
daily. In a particular embodiment, a therapeutically effective amount of the
PDX:LOS combination may be about 2 g/L. of PDX and 2 g/L of LOS,
administered daily.
[00067] In yet another embodiment of the present invention, PDX is
administered in combination with both GOS and LOS. In this embodiment,
the PDX:GOS:LOS combination can be administered in a ratio of about

50:33:17. Alternatively, the ratio of the PDX:GOS:LOS combination can
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t he PDX: GOS: LOS conbi nati on can be admnistered in a
rati o of about 50:33:17. Alternatively, the ratio of
t he PDX: GOS: LOS conbi nation can 13 be about 1:1:1. In
a particular enbodinent, the ratio of PDX GOS: LOS can
be about 1:1.5:1. [00068] A therapeutically effective
anount of the PDX GOS:LOS .conbination nay be between
about 1.0 g/L and 10.0 g/L, adm nistered 5 daily. In
anot her enbodi nent, a therapeutically effective anount
of the PDX GOS: LOS conbi nati on may be between about
2.0 g/L and 8.0 g/L, admnistered daily. In an

enbodi ment, a therapeutically effective amount of the
PD)bem&uLm 1. oinitzi peaticutar embodieestbBietrafio of PDRIBOS20W L

/ adm nistered daily. In a
par(iaingﬁ gﬁ‘b%ﬁe a 10 therapeutically effective
a;rqoooea}f Aglgeraﬁ%tﬁﬁl& éﬁéﬁtl@@ﬁblbﬁ?ﬁdf@ﬁb PBX: Gbs:m@ ut 2
g/ L P I st
0 icepToNaAn HaythehetiRh APoH L0 3/& a'ﬁofda%e& P
ef fdadly.i Incarmttisr@imbodimédritca Rlageubcdlfetify Anbum bf thay

L P X 2.6
it Gost LS sampyatds nrad&?é@ﬁ(ﬁ?s?n ah@téq%a& aﬂgﬁﬁrof)ss#
t headntinistetedodaily Pvas ambbeimmd tﬁéﬂip&?ﬁcﬂally effective amiunt
pr obi.ot nlst re to, an infa
D S PR G O ot oy b S 28IE pEBb R ok S, s
emauduzmbu_os admumsie:teumilw lmb@dcmamm&d]meﬁf gbi otic
IS chose o t ou
o haRatial rels dmgit o paki Pl ag ombinaton may
errtbedabnem g/LiPBX pt.8d gt GOS aﬁﬂ 4.6 glLAcD S padihihisteted daily.
n anot
pr %Engqctﬁ%r ‘?(Ii’cg‘m?%foﬁg?ﬁ@?‘?‘ﬁ'ﬁ? ya%Fé%E"e ?W°Hhtsﬂ;§5?;‘? fic
emPRX:GO%:L.OS kempinatiorotriag beiabobt 4 gAOPDX ! 264 g/h GOStdng
rom.Chr. Hansen Bi osyst ens,
Ioci%é%lgﬁ?ﬁpﬁ@gﬁﬁég ' [00070] In other enbodi nents
of [00069)r ds @ne embodiment mf thelieventibaRDX 2an be combinetayith
' t as .| Qqng chai,n
poPp 8GRl Bionbi # A8E Mkerpl e Ryar sy totovmemn
[ nm the eyt vall be aceeptatde irl thisi énslobdirmenta-h anpartiiutaraci d,
y- ' ' [ eni ¢c. aci d
2 ettt 363 Broblo3H (ool ol e R RSEARST g
doBdKlabegterimospp. ondaciob@iys. sppn Iman entbodiment; the PRbidts
ad¥ M cidbRbAls HantREhs 8% (L&) Mid Bnother embodiment, the
probiotic is Bifidobacterium lactis. In a specific embodiment, the probiotic
is Bifidobacterium lactis Bb-12, available from Chr. Hansen Biosystems,
located in Milwaukee, WI.
[00070] In other embodiments of the present invention, the infant
formula may contain other active agents such as long chain
polyunsaturated fatty acids (LCPUFA). Suitable LCPUFAs include, but are
not limited to, a-linoleic acid, y-linoleic acid, linoleic acid, linolenic acid,
eicosapentaenoic acid (EPA), arachidonic (ARA) and docosahexaenoic
acid (DHA). In an embodiment, PDX is administered in combination with
DHA. In another embodiment, PDX is administered in combination with
ARA. In yet another embodiment, PDX is administered in combination
with both DHA and ARA. Commercially available infant formula that
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30 DHA. I n another enbodinent, PDX is adm nistered in

conbination with ARA In yet another enbodi nent, PDX

is adm nistered in conbination wth both DHA and ARA.
Commercially available infant formula that 14 contains
DHA, ARA, or a conbination thereof may be suppl enent ed
with PDX and used in the present invention. For

e ;(?fﬂ@h_fainsﬁlnﬂAm\RN or & béthbibation thékof fhay ®etstippemented with
e Lve ev

| s of and ARA_ is .
C omErk PBd LSS e Brsent VANt oL SKmRlP ERATIR LIPILR.
:-GGvan& bn%ﬂt%ihé eﬁ?dtnguéiﬁlswf@wgnd ARANtS dBﬁramérc[aﬁl?@Véi]gble
n one enpodl nent, 0 . n " re.aam ni er e
DG EAYR SUTpIheTSBRtT LG A CNEZRa duHAHESer fryenton.
}Nei qg@m{@t i T dife eNtbodinién b t, %)ﬁht[%l-ﬁﬂ and IAtRAf ér@rﬁdﬁgmﬁftereﬂ in
0O ano n vely, | altl Q an.
L Do Fombingtg Wi G 4 hié artngimantha et e dig AR DHA
t hetié_ %'ically:ﬁ’@n%_oﬁf ﬂ?mt) ab@u@tziz. : ﬁl_térﬁatgblykl thisSfa%io chfi befdm
artil cu enpoqi n er | 1S abo A
P o0GHoM Rh 15 Boed AT b vah Suthersteato e Al i fEor
of tabeutR:8 e abouti2zm/ eiitdnepaiticulay Rirbadinyerit tiesmatib (udbotit Ny
per of body wei ght per day to about 150 ng per kg

K
of Ig'ogy wei ght per day. In one enbodi nent of the
I NVEO0072], Theeefattive hmoant sf@RA AN efibodimeat ofkbe pfesent

body wej.ght per to, 15_about 100 per. of, body
v ST siicalf Fom Sodid s a0 B ot RFahi oD fiey R
f r ombatto1 80 ra§ pepkdgef bddy wafight pey daye | iphdneEmbatiimentwf the
about 6 . per f bod i ght per..day. | et
2ot reRerh e AiReuitts fam s ecker Bl By wpiobt ey
kg aboilitoid) meg pghkg pHsodgayeidght pebday. B&nothgp emblodinent the
bod Lgh er. d 20 007 The. ef iV,
of * RRRnES R ERRARn oA pesrKare Bogy Weich} bEFdde Rl Btk mo ;
t yppenkd of badgrweidgid per Bayrginpyet akathex erbootinrest thaampent is |
day T K [
on TMaARER L5 ererg, &1 Bos el e ey G =Habs Rfing £8Yq bF
f r obodyoweighti@endayper kg of body wei ght per day to
abo i r
55 HgorsP  hetect Snoli ) ARALE Y diibodiint ndpiRsoR
kg mvehtinmyis dypiicaily fropeabatih§ mopertiguaf body mgight pekdaydb
bod i : r odl
o R, 180imd B 187k ot BOPASYE i SRERAHTERCnt o s
per ingeftiane theamourg Varies frem akguiofO mgper e ofbedypeeighipner
day to about 120 mg per kg of body weight per day. In another
embodiment, the{ amount varies from about 15 mg per kg of body weight
per day to about 90 mg per kg of body weight per day. In yet another
embodiment, the amount varies from about 20 mg pef kg of body weight
per day to about 60 mg per kg of body weight per day.
[00074] The amount of DHA in in_fant formulas for use with the present
invention typically varies from about 5 mg/100 kcal to about 80 mg/100
kcal. In one embodiment of the present invention it varies from about 10
mg/100 kcal to about 50 mg/100 kcal; and in another embodiment from
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[00074] The ampunt of DHA in infant formulas for use
wWth the present 30 invention typically varies from
about 5 ng/ 100 kcal to about 80 ngy/100 kcal. In one
enbodi ment of the present invention it varies from
about 10 ng/ 100 kcal to about 50 ngy/ 100 kcal; and in
anot her enbodi nent from 15 about 15 ng/ 100 kcal to
about 20 ng/ 100 kcal. Ina particular enbodi nent of
the present invention, the amount of DHA is about 17
ng/ 100 kcal . [00075] The ampunt of ARA in infant
formulas for use with the present 5 invention
typically varies fromabout 10 ng/ 100 kcal to about

100 abplif 09 mgtod keal 1o aboat 20rhmagH 00Kval. ofh 4 fgtidigas ent
es from about 15

gy PRt BeRent o g atmoumt of B arout 17
errbodgll‘reﬂkcélhe amount of ARA varies from about 20

/ I bout kcal . | t I
nbddPo7Sic 7he am@iateralfth otrhpemies for tenai fbe hresont
fARA imeention Wplto%ﬂy v?ié%d nkﬁbbutl 100§/ t@b kdd1%o hﬁ&ﬁ%o 0 mg/100,

or a e e 0i I s . cont ai ni.n
f or Reals 18P efhadiziane oh e nioseit FyAnGam tcempit o6ARAg
ﬂ] :wdaeasdfromembute Elwf:@/ﬂouoq«yalf tg;abbbwm?bp gﬁﬁggllemqﬁbmer
equ% g Qgg%ﬁ yarieg @ﬁ‘%@lﬁ? I‘F‘Qﬂ kealtp
sunibouist0 mgnoomeaurmh h;paﬁrcesaeetnmamié?ﬁ ofmé%s%nd A Rﬁs
ano ai ni n an can
M&%@ zhn%)ﬁ'gb'f"HH?rﬁR%‘ 'ﬁfbplé %@Qﬁggéfﬁa' equi val ent

am) {00076] tTHe infast foahuraprpréﬁ’feﬁkéd Wit oila! c%ﬂ%lﬁlﬁ% BRiAl dhd
out DHA and ARA 0077]

pre ls

e B ok Bes RE s rFeErRheplion b o rads ypiee S1ESAIT |

t hetechfiqaes kndwm imrthe alto G‘bﬂ”éﬁmp]é thbyecéﬁ Eéﬁﬂ@ed to the

i nv rces. of re single cel

of 1 BTy, SR S Rgualent Siuouht of 3 ml, S aschigbpleiess:

andsurgloge? plﬁgibrmalymrésaﬂ Irl]romerfaﬁmﬂé ABbfsthaf é)%ample the

i nc t heir ti.re erence.

o BUR EFUCT MR35 e R S oAt B ot 5

sucequivdlént, anmmt aﬁue ﬁmwm dveralifattsiént AdrmiAlly pRiseREH

for @nd’g td&gﬁ&@?odl ment, the source of DHA

stant | ree of eicosapentaenoic

ac:| [@OQEHA) Thﬁspumga)ﬁﬁll-b!\ andARAean detungtisoaiet kibwh fitthe

{Orh:a;t? Nin dUABSAiIREAL Fohe leegglllt m&enqﬂélrll L oGonL ey Bf-lﬁl nd ARA
are single cell oils as taught in U.S. Pat. Nos. 5,374,567; 5,550,156; and
5,397,591, the disclosures of which are incorporated herein in their entirety
by reference. However, the present invention is not limited to only such
oils. DHA and ARA can be in natural or refined form.
[00078] In one embodiment, the source of DHA and ARA is
substantially free of eicosapentaenoic acid (EPA). For example, in one
embodiment of the present invention the infant formula contains less than
about 16 mg EPA/100 kcal; in another embadiment less than about 10 mg
EPA/100 kcal; and in yet another embodiment less than about 5 mg
EPA/100 keal. One particular embodiment contains substantially no EPA.

\ Another embodiment is free of EPA in that even trace amounts of EPA are
absent from the formula.

16




10

15

20

25

30

about 16 ng EPA/ 100 kcal ; in another enbodinent |ess

t han about 10 ng EPA/ 100 kcal; and in yet another
enbodi ment | ess than about 5 ng 30 EPA/ 100 kcal. One
particul ar enmbodi ment contains substantially no EPA.
Anot her enbodinment is free of EPA in that even trace
anounts of EPA are absent fromthe fornula. 16

( ooogmompe Thef infaint fanmmalowfa‘ pkb?t&lﬁv%ﬁﬂéﬁ caﬁ@pﬁep%d
can be ar met ho no in e n
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I't cpmvmtdnm yowdayi folm. Wﬁtctﬁh b@l’n@lx?ﬁ Wit waéfr /ana otergg infafta

i ngr SI a nxin nk. nd/ o S are .
ol (R Rtsdiefs T s BinofRk,f GOS aliLod i priadecting

in Pmdjﬂﬂaagfoﬂﬁulla] ey dah gé moaﬂﬂw in Efbwtléifeg c;?iﬂdim& lRsth. DEhe
pasteuri ze eni ze n S re 0O
fi ni Tdye pasis %?e%éﬂ‘dtstﬁ’r%'@r@dato make a

:c i qurrdsrmdqshmer toE Sé)rﬁféal]antﬁ;reibﬁeaké flaRa leﬁld;[:Fﬁomt' nf apt
or mni str e C.0 e presen
i nvgwpagﬁ]d ﬁ?ar?ea' il WFé? ap Eﬁg'ggo ‘@%ﬁ‘ﬂﬂ"@l‘?gﬁf’o’ﬁ&‘e 10
|b nt epreblotit of mbq)résvrmﬂvanﬁcﬁmiin% ad?ﬁihls@t@dfﬁé quﬁ@é’méﬁﬂwot

e i.nge ca
capl 'Q%Q%ng% "dJn g e Ielé)‘al Rley hﬁg rﬁ?dﬂ&?@'r‘ff’” the
t he fawwamnlbmu:mgmiseré caprllappmm; licuid wgén R thigr
nut r sy sSuc
contsTasimaHe ferPER o cp bl st sim slhepprigpt
ARA supplen@Hds Slich as ai@hhe,rorerﬁrbmdf bivetié ! nwEfDéiLloﬂ’fMHDg f

r oy, rm ta or infants selected from
Itohe éu:gg%ﬁﬁ%&%g @FF@%Q'& {owon formula, beverage,
m Ibll{ooqutj ur tn arfathertenhddiraentf PDXtcah dequfovidédi, ha fohﬁwitélﬂe
ta o0, ther e
[ oodBbiprant Hiecien fRRTE broyB coRs AN SrdBanPan fonrue:
f or ragiveraigedmilk,ryogurk, fAdt jeice ddiitimasiedtdniak, chicaablei tablet,
for o] j er enbodi nment, the
i nf ?g%ﬁeéﬁg?'gééﬁgé({dﬁﬁp%t&n%ﬁ?r%hpunti I anI age which is
| es40Q082) oinchg prasent inmehtion, therimfahtds famhuldsfededd oms ,  at
whi
1 SR SRR R RS kRS oMY
spe thecinfant isteraastifed frombkidh entil @aniagetwhich istlesstthambne year,

t r a%d |J‘1%?‘vﬁu!§-f r@éﬁéfr dt rﬂ@bdf@#@%éﬂat@ﬁ%&@fﬁ

very lowin rat'e, are s
avo[QﬂfWé] t Haurpam mﬂktqhmsaochaﬂdeesan neregredbe papulationl ande

SeeBpédied Bfbeneficial bacteria in the intestinal tract, have a SCFA profile
that is high in acetate and very low in butyrate, and are slowly fermented,
avoiding the production of excessive gases. As will be seen in the
examples, the administration of PDX, alone or in combination with other
prebiotics, can be used to increase the population and species of
beneficial bacteria in the intestinél tract, can preferentially shift the SCFA
production toward more acetate and propionéte production, thereby

‘ limiting butyrate production, and can slow down the fermentation rate in
the gut so that gas production is limited, minimizing discomfort to the
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exanpl es, the adm nistration of PDX, alone or in
conbi nation with other prebiotics, can be used to

i ncrease the popul ati on and speci es of beneficial
bacteria in the intestinal tract, can preferentially
shift the SCFA 30 production toward nore acetate and
propi onate production, thereby limting butyrate
production, and can slow down the fernentation rate in
the gut so that gas production is limted, mnimzing
di sconfort to the 17 infant. Thus, the adm nistration
of PDX, alone or in conbination with one or nore

ot her prebiotics, can simulate the functional

at tinfahutTéws dhe ladministratiohlof BDIXg aloae oh v ¢atelsinationawith one
for I

de St e b piatitbe, (e iHbie B bbb 2 BPh Gifan

i nwaitktaligosacChéridesdn dorimubamdes] infanhi n t he scope of the
ol ai h . = f o, . . o
ar 2000841, R Qyfling oRamBRRHeEoe 2rBRE oLy & he
pr peesentingéntiohe Otherserhbadimastswithinl the edopeeofthe claims i s

A A S Ml B LSl
t hepedifigation odpsptica of thé lrtvbatldma%diSd:Iosedimrelg iltriglirdestded
é)(() g%ltigs]gpe%}@éﬁ\‘ i@n@% f“ﬁ h tﬁé%vg& g| gér(fadc?riéog'gidv\gl Jar#)l‘bb asi s
u n lezemplanhaniyiveth the Srmps& amd sititafthesingerjtion 0:@5]9 intlicated

XS o SRR S kbl 48 ERbmb RE B YL Rlges

|ze he” present” I nventro
felaneagmm omawmghtlbasus uniess othEBwise indicatédhe acti on of
the colon mcrobiota of Qfa During fernmentation,
car bohydrates are consu CFA and gases are

pr (RNASSY. fis example illuetratas thenin vitre facdlfymentaﬂontm@del
ef Lﬁﬁz‘ed% ﬂem?e%n? Rivahtisrs FHb B8 f %@&)
can be acconp |shed.

Speci oorgani sns presen
[ ooﬂmﬁ:]s thmgcttondzf ﬂle:lmicbn eéareRiotachf infargs.whAlding fesmentation,

e pEa3R cPiad dha SLEATR Bachs gl per

OOG{YWB@’IIB@JMI@'W they gffeat ob theprebiotias«intbe populatiore ;

puéhg %einf%lk@g %r%@%&%ger{t%h BeQREorpibEa! de:

[o0086 he individual carbohydrates which were studied are set forth in
- Table 1.
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[ a MIk Industry Co. Ltd; received 10/4/92, uri
g/t;(r%lj g?)x: Sta-Life I'll PDX: Lot No.. DZZKOSﬁlQ;g, sA E.Ot
Stale FOS: Raftilose P95 Fructo-oligosacc 1z:ar! gA;

No. PCAB022B02; Raffinerie Notre-Dame/Orafti
received 9/6/02; Purity 95.1 % PDX2: Li tesse(r)x
UtraT"" PDX: high nol ecul ar-wei ght pol yner, na

22-000 MA Dani scoTalilet!: Mi"%d{'(%fs@g%hil&}]h%s%f“ line(r)

. i of no tohllohil;
(H)Péf ) 6.“ 2 rieicgé i E\%’d | ??;:PQQ?@QG? GorculaDenoIegredients;

0,
| nul i ieceived 09/150r pwity 85,164 uct ose + d ucose 0.1 %.

re callected from healthy

[ 0008ds: 3 L Aekilo drideriMLC-Alpek otrNm FRRDLWD20026;
| nf ANiSf9S E‘Jnd,x 7y d; i Q/4/88; purly 971%
‘Sf‘fe,fim - Sta-Ljte W PRX: . 51813yAE.Btaley gr oup.

: Raftilese B93 Fructo-pligosacaharides: ¢.otNoUPCAB ;
fT‘gﬂ i ot?%g A R Pl d 97B/OAPP ity 95.1 %b

: Lfess Xt bigh moled@laroyeightpelyitl mbk 98 000
;ﬁ(rjr , F-?] , IHCQSP" o hup 5 fernentation. In groups
1-3 BcV:l ] Bbloeg-chaindnulinR 228 (Lot AptdA110oh1; Orafti

b oge b 45 e86.9%: nulih 68,994 ISUcksel4 I St
igcfﬂ ¥ cg)'eg‘glg%? 4_6,6, 6,8 8 9, 9, 9

t hs of age, for the second fernmentation 3,
b SO, P B A0 B Pl Sl 36
an %gﬁthtg.’hf:g/fe %E)e@'!‘le@;’al gyoupsi Werelin ausingl different B&m@iﬁa%ons
fage of%iaﬂﬁ&r@éhyﬂl‘ﬁe@r’rf’t?agﬁ (f)%}ﬂ% fatféﬁlggl?u%; ,Tv\é\eﬁ\sgeabgt)siees
noie KGR Bt hdloipup 1 ang 2 epmetistionant hbab RS oGoup
3. Grbyp 3 fefinentdtion]19 m&%@r %{(gh&@n%%%&aﬁw 209 23er e
fer %P%@?Qgﬁgp&g%bg I esm(aggp.elrsgmppsa‘]—3jl'hmycﬁoa babie§ Were
able 10 \ _ . a 7.9 9
t he ableda ponatbwbﬁﬂabl?%gnigﬂ’é. E‘(l;lr?e ?%bééﬂegﬂﬁég for the first
%L (e)ir rffeéjr]?te %?'8%%'9?‘??\%}‘{;2 %a%i%& 89,4, Qtsind t0amoithabeage, for
santflecscond fenhatatiois, £, 60617 YOUNES S, 4000093 W8 e of
frﬁlnts‘%s %gF' fgﬁﬁé 4‘@3@@%‘%&% 2% Bt i 5, 6, 6,6, 6p0VBS
per 1&1@endzticuonths Dfiagel Tho as BPfhe bab/td\WiHYsd Samplt ©

[ Is r.por a by re erence In I'ts _ .
ot VSR BRI Sion Ware Group A 8/8, Bod emontisaGaup 2

of 48 yéa‘b'ﬂ: Hamahdiss; @hd Group 3: 2.5, 5, 6, 10, 11 months. In the

Group 4 fermentation, 10 babies (of which one baby twice) were able to
donate an acceptable sample. The donors for the Group 4 fermentation
were 2,2.5,4,5,7,9,9, 1 0, 11 and 15 months of age. Forthe Group 5
fermentation, twelve babies were able to donate samples, of which the
four youngest donors were selected. Thus the donors were 5, 6,6.5 and
6.5 months of age.

[00088] Fecal fermentation in vitro was performed according to the

method of Karppinen, which is hereby incorporated by reference in its
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Rye, Weat, and Cat Brans and | nulin by Human Faeca
Bacteria, J. Sci. Food Agric. 80:1469-76 (2000).
[00089] In the present study, 100 ng of carbohydrate
sanples were 5 weighed into 50 nl bottles and
hydrated using 2 m of carbonate- phosphate buffer at
pH 6. 9. The sanpl es were kept overni ght under
anaerobic conditions at 5C until preparation of the

i noculum Fecal slurry (12.5 % weight/volune) was
prepared under strictly anaerobic conditions in the
sane buffer by pooling fresh infant feces. Ei ght m of
the 10 suspensi on was dosed to the substrate sanples
anentietyt | Kappieer Scled gk din Vitho FeenentaltorodfirvlysaecHaeitles of

Colb B0 RoRt bl Plat EEA ol it oy FRA FaReBostirer ¥, S,

. 2, Fépd Bgdc. 8041469616 @000). hour sanpl es were prepared

> Rl h e PIRaBRT i 168 g™t ot ToreBin saiiSé Hrm

it o T

¢ RGN, GieE AP G B s hmrlpawerd KotERe T aRb e ac

anelngdrabicregndiie’ atSeCamtipprepatation bPthelifocliRm. Fecal slurry
r oom

e nt ., .when _sanpl es re kept  at g .
¢ RS % AYRISEPIUMe) WaS Rrepaceh et §rictih anaergbig candiigns
meisthe edmeniiffgpldy 601G fre6h infhnt foéss. IFgR@IHtHeo a 20

ni trogenat ed headspace bottle. The bottl e was pl aced
onSYPBnSpP Aasdgsed Ef’aﬁ%ﬁ|SPﬁ§trat%ﬁ@mP@.sr?@th9tﬂeaﬁve§ Rigsed

waih the anaérebmdaﬁmﬂgmg&gﬁm PdaPslurry BboenititiolPsE 10 %

measur nd an al i quot ) . was drawn fromthe

o iGN Rme) R AR Were SRS AE Foih 81§, BTRA

| i Fistire. OiHoUPERfiple&EWBFbrRPredTinRYd thel irntrifiyaIdhl thbes
il Irgcf;rat es _tre r_rateru&;gjﬁs and et hods ne_cessarg to
det'dt 1P7R0 AR IsadiquisiieegensFessl Hars wishaut added

pr ehbotiydratts wefediBlubiad inf fifeiriértaicn expRAfmiehiscal |y, this
e@@é(g [ IH ustrates the materials and nethods

neke r y FEBNEMaQn, wa dbvreqaving the befige fromdhes
wewateebdtii asd plcing ttiierd iof tidyéxcept\sior 0 gasumabiremei, When
gag, 0 clgreg(rragogr ag_lh% as descri bed %/ Kar Men, at
at ST WerekapL AbiroM PRpsraiyededmmariste sa PRSits
entalurae was fssgspicdeandgas seimpid (5 i) wéstinjected s gent at i on
andé?ﬁ?é]é/r%gecdcﬁeaard'sggcse t?cfttlel?y'ﬁﬁe t\)/glﬁg Ev’as %&%eé)% icBer aafpesr’ thaen d
sampling. The fermentation sample was transferred to a centrifugation

tube, pH was measured and an aliquot (2ml) was drawn from the slurry for
SCFA analysis and frozen rapidly with liquid nitrogen.

Example 2
[00091] This example illustrates the materials and methods necessary
to determine the effectiveness of polydextrose as a prebiotic for formula-
fed infants. Specifically, this example illustrates the materials and
methods necessary to analyze SCFAs and gases.
[00092] SCFAs were extracted with diethyl ether and analyzed with gas
chromatography as described by Karppinen, et al., which is hereby .
incorporated by reference in its entirety. Karppinen S., et al., In Vitro
Fermentation of Polysaccharides of Rye, Wheat, and Oat Brans and Inulin
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by Human Faecal Bacteria, J. Sci. Food Agric.
80: 1469-76 (2000). Gases (hydrogen, carbon
di oxi de, ' met hane, hydrogen di sul fi de, and oxygen as a
quality control) were analyzed isothermally at 30C
using a static headspace techni que by gas
chromat ogr aphy according to Karppinen, et 5 al. Id.
ExanphleHamp0 (aecs/ BeitesiapX g RoodlAGR! 861850 78 Pa0Rb]. °Ehses
of PE@QY% glpq:alrglo v(%.t r.$ SQéﬁ LJ$3r0f| e produced by the
i nfant coron o oBP s methang. dydrogan displfide) anst exygen as a
t hat quaé'tymn&obﬂvefeeammtimnewrg @%3@‘@&@%&' Gfagt ent

otal SCF %a sum of

bi duct i f
Bt iTRegece Bk G0 e Rarasdy Fpeordiomdodampien, o

SFi gurdd . A decrease in pH, shown in Figure 2, is also

an indication of SCFA production. [00094] As can be
seen in the figures, PDX2 =@ wy fernmentable

b dP8AA3ht eThisveoea il
car bd®8Q#3ht eThi mﬁelE@ate%éﬁ%tbﬁﬁDWnQQ%zf@&S%

f ast ely.. The fermentation r
was ¢ gd}n%a‘r)%gré&{gy t@é f"éféi’t o0 miciobietae Figuregot apmh? yllugtiste
PDX2 thaé theoratesof fermeritationl vaiies amionj idftrertrébiothd! Thihe

t - ' ly. slightly above t
10 F ecap P rorTaat SEERTa 80 of Redico b st bytwicscits) i

15
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ighés i | h.hi gh
- Porr By Profondt oG ind g IbpR bR ol Sivizs
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FOS ‘m{ b Figyre d. Wd&cré@se/\itﬁqu; @ﬁi&wm?ﬂlfigéﬂerﬁ?% alsoan
conp ; . rst sanpling time points an
pr ongrgg '%(rhég ‘%%‘wh P;gjqﬁg@{'(’"anount of SCFAs anong
g E) igi;@@?ﬂs fecan be see09tie figaresh pwr;:;zi iﬂ iy Rrdeftable

t (S t t he | est propi onat e
pr. oduéﬁ@ﬁ%ﬁ’g{’ ﬁ%éﬁ %tv%gsédb{?# L8 Wsre frimentsd fastemd 24
hour®mplgielyaiTaefermentation raleef IFOX®WAS é&ﬁ?arﬂb@% e&al

duri ] PDX t “th tial
ot o o thers, SRR Aa POz sesicH ol hn glouetintal rats, but

subdbe sxtest of fermentationavasr arheslight!y abeicoha FscaPbRAKCl ON

f r orBonfrAtAhBRSmanilibA', of the.other

s Ub%&g at e'gt,h but H%’h?e}rra%go\ﬂép? Y@t &° r?pécﬁ{?&?gt"’aﬁ kensLraed
of ORt PP lednly withindbe firshsamplirigetinfie poiattatid RodRbdRRS,
GOS highdst4a% ) centrations of acetate
and @hﬁsr at e‘jﬂfﬂ gﬁgég}ég %‘gﬁ@ égjq%bg%gcgﬁﬁtﬁai on of

pr 05‘% él e Asghoynria Figure 3¢5 @ Dx@rfeimertatich reelias ih\ig

al sBOYE sty wasstyithe highesti$@ik prassuichd dudimpest r at e
t hafenfientatiowsr B, ditfiBaSh e iNitiAt G NS RE Bwer than those

of the other substrates. The initial rate of propionate production from
PDX2 was similar to that of the other substrates, but higher levels were
found at the end of fermentation. In oontrast; the fermentation of FOS

GOS and LOS showed increased concentrations of acetate and butyrate
and decreased concentration of propionate. As a result, the combined
relative proportion of acetate and propionate was much higher for PDX2
than for FOS, LOS or GOS. These results can also be seen in Figure 6.
These results demonstrate that PDX2 was the least butyrate-producfng
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21 substrate and the only substrate for increasing the
relative proportion of propionate. [00096] These
results are in agreenent with an in vitro study
conducted by Wang, X. & G bson, GR, Effects of the
In Vitro Fernmentation of 5 01/gofructose and I nulin by
Bacteria Gowing in the Human Large Intestine, J.
App!. Bacteriol. 75:373-380 (1993), in which fecal
slurry from adult donors was used in the fernentation
of various carbohydrates. However, the higher
propi onate production fromPDX in vitro was not shown
inviyo in aclinical trial with Chinese adults Jie,
Z., HPSgte andtigiprly substiede fonindEbdsing theablafpd proEZbRF
| nt gheepiomut&hysi ol ogi cal Functions in Chi nese eopl e,
Am ‘ioeq%in. Nutr. 72:1503-09 (2000), in which three
di t A9 PBeseaepmisrare in agrmementiith amar 94 Sk
| oV ey Walg, KukGiBASh, B, FHRLA Sy DYt ot Che T e
propgrt i oq? of propi’onat’e. rogéqeé‘rﬁgﬂtfﬁ%wfﬂonof
but ng{) BAPSSrAndIBUbmby B Gsowhgn m,,ﬁg}plég}gw th
humemestaeal. AgpP1) a8 youzi , 1577, at
al . 'gf arec‘iJ p&ﬁ%g%?@l?g? %?E%‘grga(&)a?éo htigttiealeiurgrfrom
vet 288 9dners was Lseditthe Ermihtatioh bPVaFidus ca%g,ﬁydrﬁfes
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sl ome?yéf#é"ﬂ;ﬁ?@m-at ion rate of the conbination. The
addi tion of PDX to LOS gy also resulted in a nore
”‘{686 e ?igregse in pH . 30 in Figure 8. This
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I €Bhhatibi$s partsef)iggc clzepr];)gl?ydrates were chosen in an attempt to
achieve a desirable rate of microbial fermentation in vitro. In this example
the substrate combinations were cofnpared for their fermentation rate |
(total SCFA production) and changes in pH; shown in Figures 7-8
[00098] The addition of PDX to the GOS preparation slowed th;:
fermentation rate of the combination as measured by total SCFA
production (Fig. 7). Similarly, the addition of PDX to the LOS preparation
slowed the fermentation rate of the combination.l The addition of PDX to
-L,OS or GOS also resulted in a more moderate decrease in pH, as shown
in Figure 8. This slower rate of acidification of stoo] content may lead to
less irritation of the intestinal lining or anal region, increasing infant

tolerance.' The slower decrease in PH by PDX is consistent with slower
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tol erance. The sl ower decrease in pH by PDX is )
consistent with slower 22 SCFA production and overal |
invitro fermentation rate conpared to GOS and LCS.

These results denonstrate that PDX can be used to sl ow

down the fernentation rate of the m xtures of PDX and
traditional prebiotics such as GOS or LOS. 5 [00099]
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and 11 In addition to total gas production, carbon dioxide production is
an important measure of infant tolerance to dietary prebiotics. The major
gas product of all prebiotics tested was carbon dioxide. It was produced in

3- and 44-76- fold higher amounts than hydrogen or hydrogen disulphide,
respectively.

[000102] Overall, production of carbon dioxide was the lowest for PDX
when compared with FOS, GOS and LOS (Fig 14). Carbon dioxide was
the main gas produced during the fermentation of FOS, GOS and LOS,
showing maximum levels between 320-380 umol. In contrast, PDX
showed much lower levels of carbon dioxide formation (200 pmol).
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showi ng maxi mum | evel s between 320-380 pnol. In
contrast, PDX showed much | ower |evels of carbon

di oxi de formation (200 pnol). 23 Hydrogen formation
from PDX by infant fecal mcrobiota was | ower (about
one third) than carbon di oxi de production, and
considerably | ower than |evels of hydrogen produced
fromFGOS, GOS and LOS (Figure 15). Hydrogen

di sul phide formation from PDX was 1:44 conpared to the
5 formation of carbon dioxide and maxi mal hydrogen

di sul phi de production was at about the sane |evel of
concentration for all test prebiotics (Figure 16).
The Hydiogen feimatien froehPX  lyainfamb fegiabmictebidta wastiower (about

ot b ) e RberEiBRdy BRhad dhd Sokact b ipariash
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was controlled at a rate’that too 0 acc “the

'shorter passage tine in Examplefaint gut, as conpared to

an[00040B} THIS exkAplEHRSHratbs the Materhi '
Wi %}hi % t he z&! ojg)p vessel | ( V%e was ggﬁ%ﬁgﬁ 'Eeb(fgg%a%H
5 i defgmyipe tha e ct OPRDXQ8 tlaq,mm.@atqo@@ndtsp_pe{es ofmicrobiota
Tefrprrthe irfantwafone Biefip the Exathpld (8% A iﬁahg\g}t%dd&gto
wa ﬁr bath. The feed and culture vessels were,,
rmé AYFE ST tin Prehioticrompeunds.nThe iant gutawitermodel
utilized, which was based on an adult model, was comprised of two 100 m|
glass vessels, arranged in series to represent the proximal and distal
regions of the infant colon. The feed flow was controlled at a rate that took
into account the shorter passage time in the infant gut, as compared to an
adult gut. To model in vivo differences in pH within the colon, vessel 1
(V1) was controlled at pH 5.2 and vessel 2 (V2) was controlled at pH 6.7.
Temperature was controlled at 37°C by a circulating water bath. The feed
and culture vessels were magnetically stirred and maintained under an
anaerobic atmosphere by inflowing oxygen-free nitrogen (15mL/min).
[0901 04] Once the system was inoculated with infant fecal slurry, the two
fermenter vessels were left for up to 24 hours in batch mode. This allowed

24




10

15

20

FriRrebiadic gosacchari de Raypel ose(r|)Manufacture®5 powder
[ Qa@&thiIdseThOS)nf.ant dongiSyruper e cajrdénindga Mitd ledt @a and
~ideally aged 2-4 Ltd., Japan
Galacto-oligosaccharide E0002 Supplied by Mead
(GOS) powder Johnson
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P95 powder

30 anaerobi c atnosphere by inflow ng oxygen-free
nitrogen (15nmJmin). [000104] Once the system was

i noculated with infant fecal slurry, the two

fernmenter vessels were left for up to 24 hours in
batch node. This allowed 24 the bacterial popul ations
to equilibrate in their new environnent and increase
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[000107] The infant donors were carefully selected and ideally aged 2-4
months, formula-fed (exclusively where possible), healthy and not under
recent antibiotic treatment. A minimum age of 2 months was preferred as
the infant gut microbiota is established by this age.
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20 nonths, fornul a-fed (exclusively where possible),
heal thy and not under recent antibiotic treatnent. A
m ni mrum age of 2 nonths was preferred as the infant
gut mcrobiota is established by this age. 26 Table 3.
Donor I nformati on Donor Age Feed Fernentati on Code
Run KB 16 weeks SMA Gold F1 JS 13 weeks Cow & Gate F2
F 19 weeks SVMA CGold and breast-fed F3 AE 9% weeks
breast fed F4 AE 14 weeks breast fed F5 [000108] The
m crobial flora of the infant gut for fernmentation
tests was provided by freshly voided infant feces. A
fecal sanple of at least 3.5 g 5 was usually
required. The fecal TFabkpBeDows Infetmatived i n the di aper

V\hl rﬁ‘mrl At Alyv AN r Aannmval fr oM Lha | nf
| T 1 AT uL A | y Ul UV UAT T or
pl ag&' By 92 caregi | diee finto an anaer obi| ES[MeNREOR an
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pr ¢ %mmuy witERin the
hot kS n tnlawmdGateory  the feFes were

rerfgypd fir EhWeels di o SMA Gold and Breasiied | K31004 (w/ v)

f e¢AE s tr94%_pm;m1@;_hanngﬂnm_ﬂﬁﬂ{hﬁ__5ﬂmﬂ_ei
i n [Aoxi d Hhweeltse- warl ienst feder ni ght i n t hE5anaer obi ¢

cabinet) 1x PBS solution, using a stomacher at medi um

[ 2 RO SRR g0rd Q003 By Rblyb IR

sus peyisied by freshlyl voiflegtinfent feees. fA frgal samspleof abdeasgt3dpl e

. S) wéé u(!)‘?aﬁ ty‘%&m?retdakﬁ{é B4l s%gle\ﬁ? §rek$9gc§§1]ti1e @iaﬁzpwﬁ kh

ecal suspensi
f er Iﬁ@n?@ateéfa?mre@lmtﬁtmqmﬁ intaant,i wasclpeadchyt thefcaregiver into

e roBe i Bheicy anaBrBiICEBY i Fhis faibied
par BfbPieaPERasafs o agtroseibler(usedly withirothe At st or i ng at
4C Edbo@mf rlh e 1ab&YatdRy, tﬁ@\%%&s ﬁle@*érn%ved[ffa%ﬂ'néﬁap@ &nd

fixed sanp was centrif

i nW?'éQed aﬁd‘ O i) feeal rﬁatramfvaa:nrgearﬁdéw homgep@mgethe was
WaSEAple¥rFEhdie 4Rt pre-warmed (overnight in the anaerobic cabinet) 1x

PBS solution, using a stomacher at medium rate for 120 seconds.
[000110] Each of the fermenter vessels was inoculated with 5 mi of the
10% wi/v fecal suspension. An aliquot of the fecal suspension (sample S)
was also taken for analysis

[000111] A 375 pl sample of the fecal suspension (sample S) or of each
fermenter sample was required in duplicate for bacterial counts by FISH.
Each sample was fixed by mixing thoroughly in 1.125 mi cold, filtered 4%
(w/v) paraformaldehyde solution in PBS pH7.2) and storing at 4°C
overnight (or at least 4 hours).

[00011 2] The fixed sample was centrifuged at 13,000 xg for 5 minutes
and the supernatant discarded. The pellet was washed twice by re-
suspending in 1ml of cold, filtered 1xPBS, each time pelleting the cells by
centrifugation and discarding the supernatant. The pellet was finally re-
suspended thoroughly in 150l of filtered PBS;' 150pl’ of 96% (v/v) ethanol
is then mixed in well. The cell preparation was then stored at -20°C for at
least 1h before further processing.
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suspending in 1m of cold, filtered 1xPBS, each tine
pelleting the cells by «centrifugation and di scarding
the supernatant. The pellet was finally re 25
suspended thoroughly in 150pl of filtered PBS; 150pl
of 96% (v/v) ethanol is then mxed in well. The cell
preparation was then stored at -20C for at least 1 h
bef RioR 143y tihee MbAGREESMSep 266 IRl prepdration (brought to
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o cfighpling o Madh- 20 BRbL g Saifruigetrahenyingglg) wes
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uogrescen e, a (0) e 0]

br olhictasoant oy, aisop o SRfaase MERSR PhosT b Facga on
COV@k fitbi Bnd bdveréd witlea corsraslipthe sidesnedteitinert Stereddnthe
at 4C until used. Bacteria t aagﬁ:‘g w a %/3
f 1 uéark st 4ife upiilyised.Bagtena fage & (Y yqrsreent pipbg were
TG e o Ao pacs or o
oo DY gt e LSO SouTing DAP StanepbRereria B B ware
ra nbl 'éBﬂﬁ'té?i‘ﬁ dt :Ral%sﬁ’llﬁﬁélﬂé tdken tah RERomUERIGhe aveagefitiesthe
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Fermentation Test S’Fabbsié %.nl‘:‘gr?nentation Runs

Fermentation Test Substances

Run

F1 FOS

F2 Human Milk PDX

F3 GOS "

F4 1:1 LOS:GOS 1:1 PDX:LOS
F5 LOS ' 1:1 PDX:GOS

27



10

15

20

25

30

Run F1 FOS. F2 Human M1k PDX F3 GOS F4 1:1 LCS: GOS
1:1 PDX:LOS F5 LOS 1:1 PDX: GOS 27 Exanple 7 [000116]
This exanple illustrates the effect of POX on the
popul ati on and species of bacteria in the infant gut.
In fermentation run | (Fl), FOS was added to the
formula feed and run in a fermenter system FOS, which
has 5 traditionally been considered a good prebiotic
i ngredient, resulted in increases in Bifidobactera and
Clostridia and decreases in Lactobacilli and
Bacteroides in V1. The addition of FOS to formla feed
resulted in no change in Bl frdobacteria and
Lactobacilli |evels and i rExaanied |n Clostridia and

PDX d human
| LSS PThB o ragx%a'a#&%%sép%eﬁ F poiXaan.fie poputen and
m | lspecie® bitsacteriasin pme)rnfam dubyin ifer?ﬁﬁxﬁtmhtrun \M{‘Ff*) ROS was
o OBled LR o R BH S B & st Sl it whiahras
f ee@'adaenallyrbemtthnsidelédIagdo@rpr@ﬂiloﬁ&ﬂfﬁécﬁb’ht rBéuited G Ose
ol 1 Sisiesck i BRRb St G Phdliof st Gorasserinkactobesili
i nsahd Batlerdidbsinas. rﬁHé@ddﬁldhLui FOS ® fHeRER ?é'\;egfre&‘}lfed intfio
£ r £ Shartgd iR HopBoiehl Bia | Agiphacyl isvelian nireasasyia Qlostdla
6r Zgnld Bacfém/demnw ative purposes, additional dsamlal es
at OOREE 152 BOR g AR Bl Wi peaalsl msnten
m | &ysterosrotiechag aitk sgrpléshwert progded by a Mat&ﬂw #afdan and
bot &, %f &gﬁ cﬁ,l ¥ and llé?ac obamll I 'f and delcrea?

Cl ostri cﬁ eve% 8 WIS samileR pfevatying volumes from
Bi  $a¥etal doaorsa Thedhutrantmitkaiebd Was reh WL diIres @it

PRSNGSR S gibaciaies and
f erqtoen nuttients. Tﬁ&e[v%ﬁﬂslﬂﬁméﬁtaumuhﬁk&o@un thidsenrlentbl P
0 @y O BYrAeh GRA thEAEX Formenter. More frequent samples were
therefore taken, at days 0, 4, 6 and 8. For comparative purposes,
additional samples were taken from the PDX fermenter at day 8, and also
at day 11.
[000118] As would be expected, human milk promoted good growth of
beneficial bacteria, both Bifidobacteria and Lactobacilli, and decreased
Clostridia levels, as shown in F igure 17. Bifidobacteria and Lactobacilli
clearly increased in population in both vessels. Bacteroides numbers
remained at a similar level throughout the fermentation.
[000119] The resuits of PDX addition to the formula feed were also
favorable, with a marked increase in Lactobacillj énd decreases in both
Clostridia and Bacteroides in both vessels (Figure 17).
[000120] In F3, GOS was added to the formula feed and run in a
fermenter system. The addition of GOS to the formula feed had little
‘ apparent effect on Lactobacilli in'either vessel, but increased
Bifidobacteria in V1 and V2, and decreased Clostridia and Bacteroides in
V1 but not V2.
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decreases in both Costridia and Bacteroides in both
vessels (Figure 17). [000120] In F3, GOS was added to
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Bac t@ﬂ%ﬁdﬂ@@stlémallesels trinesmeel Bacidiidamibyels [rdfsdisad jn V2
Overg@l/ . Bifidobacteria increased in proportion to the
total ° 20 bacterial population in V1 with human ml Kk,

cos [0Ga424] P@)&eralhoBrﬁw@acem ireDSasedib praportion to lte 68l

20 COSpatiRalipdu
conbi nat| on le to an | ncreaggﬂﬂh%’ﬁﬁﬁﬁﬂqthe

25

30

C 0§DX:@0$ cambinationedn V2, GOSp thet PDX:GOS ichmbiratian and the

popubat eee dd&]bYAatwméq]ﬁ%Hcﬁé}aéé np%%ﬁ)a%?]eﬁ] P¥ostAld

decr eased unan
decreased in proportion to the total population in V1 with human milk,

GOS and PDX, and decreased in V2 with human milk, PDX and the
LOS:GOS combination. '

[000125] In V1, the Lactobacilli showed an increase following
supplementation with LOS, PDX, human milk or PDX combinations,
whereas increases in Lactobacilli were observed in V2 with LOS, PDX,
human milk, and GOS combinations. The increases in the percentage of
Lactobacilli were particularly marked with PDX and the PDX:GOS
combination and the LOS:GOS combination in V2.

[000126] Overall, PDX was effective in increasing Lactobacilli and
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25 LOS: GOS conbi nation. [000125] In V1, the

Lactobacilli showed an increase follow ng
suppl enentation with LOS, PDX, human m | k or PDX
conbi nations, whereas increases in Lactobacilli were

observed in V2 with LGS, PDX, hunan mlk, and GOS
conbi nations. The increases in the percentage of 30
Lactobacilli were particularly marked with PDX and the
PDX: GOS conbi nation and the LGOS GOS conbination in
V2. [000126] Overall, PDX was effective in increasing
Lactobacilli and 29 decreasing levels of Clostridia
and Bacteroides, with only slight increases in

Bi tiecrebsing favels of iC/a&ridialand Batersifes; withiomiyt éhght iatieases

ardhgeeoRirRdh St e kSRR anBlgn AR fequed FERER

pe fm@lndmbecteha tvtsicl ingreaged aphgstribe totalibertetia (although

Lactobacilli l,so :
infol S ereenBbe Bt B oyrrpdiang Mssetesh bl Al
[ 0608.2, Mut\Wedso hadrthe unfavoratns eff€s beihcreasingeBantateldes
syst em designed by the inventors, Bifidobacteria and
LaBY 'Bg]%l'gl [1i levels increased in nunber, while

CI [ononml avherc haaae thikiwasitested in theinsods bystémwiasighed by

|stently | Lcat th, PDX,, and W t.h-
IepvefmeBhoba s el poiy Tvets fetsaed s
vvhwbne Chostras desreasuddn nychbat. ETHid effedt wasumaost I&bhslstently
uti,l iz

ai e R, A i 608, R R orat BBk Wi

Exngogloe P@I)( Ol?@:ﬁ@h|:;Egsn?nc$mkm>hyudatsmaatsmngg':{y utilized
l.nen 0 |

QPR et et R e M otk bRESHES 8 Bl

f odesilable resgjtsedi ent Per 10,000 L [Fat m neralized

Whey Solids 534.337 kg Blend 339.695 k Nonfat M Ik
Solids 191.234 kg Lactose 136. 321
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| actooli osaccharide Syru Solid 35.096 k Pol
dGZx?r ose 22.222 kg PotassiumGitrate 7.797 k Mno
and Di | cerides 7.233 Single Cell Arachidonic Acid
Ol 6.486 k Cal cium Phosphate, Tribasic 4.185 kg
corbic Acid 1,403.323 Sodi um Ascorbate . 1.168.402
I nosital 407.029 aurine 402.962 g Corn Syrup Solids

18,.300g_ N acirnam de 89. égtgﬂe BCﬁI E:I_lr :J{nurpgtnlt ghhenat e

B12 3 613
g% gi@)ogébéf gl Tste)gagm %"'P-E’Sfafﬁ oembodimentiohamiafantformula of
6. i76the$re§br£;r2,eﬂtl<g, cithin Concentrate 3.694 kg gle

enoj c Acid 3.243 kg rrageenan 2.826
o1 ?gfﬁfﬁﬁeﬁn@mmmmmmuml 410

A Ko I oW, W | n P
| t Ode Il " y | I'©T CT ’
t(l%erllrvgus frge acid 15 . P di sod ”?T’I«“"I’} 34Y ¢
P, di sodi uMZXan S e
0.455 kg _ d i 330.695 k
139.612 g INonfat Milk Soiids 191,234 kg
JLactose 136.321
{Galactooligosaccharide Syrup Solid 35.006 kg
Polydextrose . . 22.222kg
{Potassium Citrate 7.797 kg
Mono- and Diglycerides 7.233kg
Single Cell Arachidonic Acid Oil 6.486 kg
Calcium Phosphate, Tribasic 4.1 853_9‘
Ascorbic Acid 1,403.322&
Sodium Ascorbate . 1,168.402
" {inositol 407.028 g
aurine 402.962 g
Com Syrup Solids 188.300 g
INiacimamide 89.857 g
- [Calcium Pantothenate A .. 42443¢
Vitamin Bz 23.61 3g
Biotin Trituration 23.613g
Thiamin HCI 8.022 g
Pyridoxine HCI 61769
[Folic Acid 2.260g
JLecithin Concentrate 3.694 kg
,(S)li?gle Cell Docosahexaenoic Acid 3.243 kg
ICarrageenan , 2.826 kg
[Calcium Chloride 2.650kg -
~ §Sodium Chiloride , 1.410 kg
{Maitodextrin 484.199 g
CMP, free acid 151 951g
AMP, free acid 33.944¢g
GMP, disodium sait 18.347 g
UMP, disodium salt 7.559¢
|Ferrous Sulfate 0.620 kg _
Sodium Citrate ' 0.455 kg
Tocophery| Acetate, DL-Alpha 160.8835‘;
Soy Oil 139.612 g
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31 Ingredient Per 10,000 L Vitamn A Palmtate 17.253
g hol ecalciferol Concentrate 5.715 g itamn K, Liquid
Phyt onadi one 0538g Zinc Sulfate 214.225 g Sodi um
Selenite 51.112 g Cupric Sulfate 22.885 g Lactose
12.659 Man anese Sul fate 3.1199 ater Defl ouri dated
10, 311. 900 kg [000129] LGOS is generated when | actose
is heated at a high tenperature. Therefore, in this
enbodi nent the product contains indigenous LOS. The

| evel of indigenous LOS in the product is
approximately 2 g/L. 5 Exanple 9 [000130] This exanple
illustrates another enbodi nent of an infant fornula
of the pr i & oR0b L
Informatijon for Infant formula Ijngredient Per J10, 000
L Denmn " - US™S3A 337 ¥ b5l g d
339. 695 hol 'IE'rf&‘ol C’drcénﬂ%‘t’é' as J. 4234 718 “mose

6. 486 kg

142. 000 ; teeSetit=23. 164
kg Polya ,t“' {-0aemtiato-Sad d
10. 353 kd2ngsiiale 17 ket 28RE-.add Di gl
cerides 1 sV ' S dallei |
Asi.c22:88%8 g
L AscheBRie

Ascor bi c 1148
1:.168. 40 MnaneseSulfate 31199

ater, Deflouridated 10,311.900 Ifg

[000129] LOS is generated when lactose is heated at a high temperature.
Therefore, in this embodiment the product contains indigenous LOS. The
level of indigenous LOS in the product is approximately 2 g/L.
Example 9
[000130] This example illustrates another embodiment of an infant
formula of the present invention.
Table 6: Nutrient Information for Infant formula

Ingredient Per 10,000 L
Demineralized Whey Solids _.534.337 kg
{Fat Blend 339.695kg
INonfat Milk Solids 191.234 kg
{Lactose 142.000 kg _
Galactooligosaccharide Syrup Solid 23.164 kg __
;Polydextrose 22.222 kg
jLactulose Syrup Solid 10.353 kg
{Potassium Citrate 7.797kg -
iMono- and Diglycerides 7.233kg_
Single Cell Arachidonic Acid Oil 6.486 kg
}Eaﬁ&um Phosphate, Tribasic 4.185kg
Ascorbic Acid _1,403.323 g
Sodium Ascorbate - 11684029
Inositol 407.0299g
Taurine 402.962 g
Corn Syrup Solids 188.300 g
{Niacimamide o ' - 89.8579g
{Calcium Pantothenate 424434
Vitamin Bip N 23.613g
{Biotin Trituration ‘ 23.613¢g
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| nosi t ol

407.029 Taunne 402.962 Com, S,yrup Solids

188.300 g Ni acimarnide 89.857 g Cal ci um Pant ot henate

42. 4439 .

Triturati on' 23 613 g 32 Ingredient Per

itamn Bl2 23.613 g Biotin
10,000 L

Thiam n HCl 8.022 g Pyridoxine HCl 6.176 g Folic

Acid 2. 260 g Leci t hi n Concent r at e 3 694 kg S| ngl e
Cel | Docogatrexeerro ? ' knan
2.826 kg [Cal ci um B‘q or T e 2, 650 g §od| um 0 | dri de
1.410 k Pefpaeonts LI s B v o pratre
151. 9519P %“A'JF' L e P '".I . +—48. 347
UVP di sodiflss Strhfaf20mngad) Kk
Sodi um C s ~LW Ace }-'m,
160. 882  $lagitin Conosgiral aminia pad6dake o 1% 953 9
Chol ecal C|$|ecI@pe!tﬁm9§¢her<%&r@lcs°~cw15 g Masavgn K i quid
Phyt onadi ¢@k_0 538 g . Zinc Sulfatd 214 225.g -

|Carrageenan 2.826 kg~

Calcium Chloride 2.650 k_g

Sodium Chioride 1.410 kg

{Maltodextrin 484.1999g

|CMP, free acid 151.951g

AMP, free acid 33.944 g

{GMP, disodium salt 18.347 g

JUMP, disodium salt 7.559 g

Ferrous Sulfate 0.620 kg

Sodium Citrate 0.455 kg

Tocopheryl Acetate, DL-Alpha 160.882g

Soy Oil 139.612 g

Vitamin A Palmitate 17.253 g

JCholecalciferol Concentrate 57159

\Vitamin K, Liquid Phytonadione 0.538g _

Zinc Sulfate 214.2259g

Sodium Selenite 51.112g

j{Cupric Sulfate 22885¢g

{Lactose 12.659 g

IManganese Sulfate 3.119g

{Water, Deflouridated 10,311.900 kg _

[000131] LOS is generated when lactose is heated at a high temperature.
Therefore, in this embodiment the product contains both added and
indigenous LOS. The total level of LOS in the product, including both
added and indigenous LOS, is approximately 2.6 g/L.

Example 10

[000132] This example illustrates yet another embodiment of an infant

formula of the present invention.
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Sodi um Sel enite 51.112 g Cupric Sulfate 22.885 ¢
Lactose 12. 659 Manganese Sul fate 3.119 ater,

Def | ouri dated 10, 311.900 [000131] LGOS is generated
when | actose is heated at a high tenperature.
Therefore, in this enbodi nent the product contains
bot h added and i ndigenous LOS. The total |evel of LOS
in the product, including both 5 added and i ndi genous
LOS, is approximately 2.6 g/L. Exanple 10 [000132] ,
This exanple illustrates yet another enbodi nent of an

infant fornula of the present invention. 33 Table 7:
Nutrient Information for Infant fornula |ngredient
Per 10, 000 |Tabe7udiémdafoririondbt BfamIérmdia Kk  Fat
Bl end 339. [k Solids ] ctose
119. 321 kd Gal act degrpdigstacchari dd SyRargog88PLd 46. 327
kg Pol d 44..4440.0 . Jdagctul.dse Sycup..Sol.i d
20.706 P Dﬁawgﬁamqwm@yr&ohds 797 kd__ M5B633%kd D] 1
'; cHi doRBeederkal Ol
4. 185234 kgAscdr bi c
1, 168148 I fosi t ol
r upﬁﬁﬁlkgs T48. 300
% 44.444 kg_ «
ILactulose Syrup Solid 20.706 kg
|Potassium Citrate 7.797 kg
IMono- and Diglycerides 7.233 kg
Single Cell Arachidonic Acid Oil 6.486 kg
Calcium Phosphate, Tribasic 4.185kg
Ascorbic Acid 1,403.323 g
Sodium Ascorbate 1,168.402 9
inositol 407.029 g
Taurine 402.962 g
Corn Syrup Solids 188.300 g
{Niacimamide 89.857 g
|Calcium Pantothenate 42,443
}vitamin B, 236139
Biotin Trituration 23613 g
Thiamin HCI 8.022 g
Pyridoxine HCI 6.176 g
[Folic Acid 22609
{Lecithin Concentrate 3.694 kg
Blirljgle Cell Docosahexaenoic Acid 3.243 kg —
{Carrageenan 2.826 kg
Calcium Chloride 2.650 kg
Sodium Chloride 1.410 kg
Maltodextrin 484.199¢g
ICMP, free acid 151.951g
- {AMP, free acid - - 33.9449g
{GMP, disodium salt 18.347 g
JUMP, disodium salt 7.559 g
. {Ferrous Sulfate 0.620kg
Sodium Citrate 0.455 kg
Tocopheryl Acetate, DL-Alpha 160.882 g
Soy Oif 3 139.6129g
Vitamin A Palmitate 17.2539
Cholecalciferol Concentrate 5.716g
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Cal ci um Pant ot henate 42.443 itamn 1312 23.613

Biotin Trituration 23.613 g Thiamn HO 8.022
Pyridoxine HCO 6.176 g Folic Acid 2.260 g Lecithin
Concentrate 3.694 kg Single Cell Docosahexaenoic Acid
3.243 kg O Carrageenan 2.826 kg Calcium Chloride

2.650 kg Sodium Chloride 1.410 kg l\/al todextri n.

883. 944

484.199 ¢ ‘W; Al e B
GWP, disodi gm sal t 18 347°g UWP di >odlpléfmm$ t 7 b59 ¢

FQHOUS Sul ] : lhﬁﬁﬁ'u 1<Cr-t-f-art Cﬁsw 61

ocopheryl ARETatH: . ﬁm
itam n Aps fa gy ung

Concent r at ejpss= ! : CHeg

K, Li qui d PH-oaotHite .53 il

Sodi um Sel efspeigseE] 112 o coric.s

g

15¢

25 -

Dor Dh1028 L X iar
Sl £aP29899 224 0
l.far 42699 @35 o . 1.
IManganese Sulfate’ J# 3.1199

Water, Deflouridated 10,325.600 kg

[000133] LOS is generated when lactose is heated at a high temperature.
Therefore, in this embodiment the product contains both added and
indigenous LOS. The total level of LOS in the product, including both
added and indigenous LOS, is approximately 3.6 g/L.

[000134] All references cited in this specification, including without
limitation, all papers, publications, patents, patent applications,
presentations, texts, reports, manuscripts, brochures, books, internet
postings, journal articles, periodicals, and the like, are hereby incorporated
by reference into this specification in their entireties. The discussion of the
references herein is intended merely to summarize the assertions made by
their authors and no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references

[000135] These and other modifications and variations to the present
invention may be practiced by those of ordinary skili in the art, without
departing from the spirit and scope of the present invention, which is more
particularly set forth in the appended claims. In addition, it should be
understood that aspects of the various embodiments may be interchanged
both in whole or in part. Furthermore, those of ordinary skill in the art will
appreciate that the foregoing description is by way of example only, and is
not intended to limit the invention so further described in such appended
claims. Therefore, the spirit and scope of the appended claims should not
be limited to the description of the preferred versions contained therein.
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3.119 g ater Deflouridated 101325. 600 kg [000133]
LOS is generated when | actose is heated at a high
tenperature. Therefore, in this enbodi nent the
product contains both added and i ndigenous LOS. The
total level of LOS in the product, including both 5
added and i ndi genous LGOS, is approximately 3.6 g/L.
[000134] Al references cited in this specification,
including without I|imtatgiamsal | papers,
publications, patents, patent applications,
presentations, texts, reports, manuscripts, brochures,
books, internet postings, journal articles,
1per i Adhetidddsfor priodudifigea shdrechain fatth acie pyofileteavinacy ddoceehsdd
by reference into this specification in their
pexductioataf betyratdim adfosnulsfedoinfaat, theraethoe temprisirgsadmanisiering
is intended nmerely to summari ze the assertions nade by
polidextrosaitoltbe infant,dvhevein the arsownt of sutyratéeprodisred bpgn infant that has
reference constitutes prior art. Applicants reserve
be¢readmigisterechpalyrieixiresege lesh thandbe amoyntof futyrate priodeseddyatn
the cited references 15 [000135] These and ot her
infandithat bas nadpeen administered polydextrose.he present i nvention
may be practiced by those of ordinary skill in the
art, without departing fromthe spirit and scope of
the present invention, which is nore particular]ly set
2f or t ﬁher methed aseRsding &iclain, rvﬂwerq"htwlndiesmseu% a@n'alﬁtetﬂed in the
understood that a ects of the various enbodi nents
f"h‘ﬁy’f BR INfafit Erewiatay opeeratinn ghraldextroge pf hgpween about 1.0
urtggQggLe those of ordinary skill in the art wll
d that the foregoing description is by way of
exanple only, and is not intended to limt the
i nvention so further described in such appended

nggﬁieelat E]org%%gc{rg H%Eﬂhgaiﬁﬁ rvtt%éea}rrtl p{o gftgcfsghseadmlmstered in the
foqlﬁZ)? éh ﬁttférggo %@Ia@}%nﬁ@e&% érﬁ%ﬂ&? %}ﬁﬁowé?@s%trog g@%ﬁa agout 2.0

gﬁ%t d;? )gin fatty acid profile having a decreased
productton of butyrate in a formula-fed infant, the
met hod conprising adm ni stering polydextrose to the
i nfant, wherein the anount of butyrate produced by an

a4l nf afle fBAbARBSording to claim 1, wherein the method additionally comprises

administering galacto-oligosaccharide to the infant.

5. The method according to claim 6, wherein the ratio of polydextrose:galacto-

oligosaccharide is between about 9:1 and 1:9.

6. The method according to claim 6, wherein the ratio of polydextrose:galacto-

oligosaccharide is between about 5:1 and 1:5.

36



been adm ni stered pol ydextrose is | ess than the anount
of butyrate produced by an infant that has not been
adm ni st ered pol ydextrose. 2. The nethod according to
claim1, wherein the polydextrose is admnistered in
the formof an infant fornula having a concentration
of pol ydextrose of between about 1.0 g¢g/L and 10.0
g/L. 3. The nethod according to claim1, wherein the

7. pol YHexletigerccsrding 1 blabi 6/vakréin thdvatio bondektreye:daniciot
formul a having a concentrati on of pol ydextrose of

olignshveraridesMetwebnGibogt 3:1and18.0 g/ L. 4. The net hod
according to claim1, wherein the nethod additionally
conprises adm nistering gal acto-oligosaccharide to
the infant. 5. The nethod according to claim6®,

8. wheiTbe method acedrdingdd clpind §,dehereio thes gtid elpabydextrose:galacto-
ol i gosaccharide is between about 9:1 and 1:9. 6. The

olignsatehdride sabdit®5t o cl aim 6, wherein the ratio of
pol ydextrose: gal act o- ol i gosaccharide is between about
5:1 and 1:5. 36 7. The nethod according to claim6,
wherein the ratio of pol ydextrose: gal act o-

0. ol | §be medvdracarerding tglinbbWhesein theystio afpphpeatross:gatieto-
met hod according to claim®6, wherein the ratio of

oligaspgehatide igabo taﬁg%tct o- oligosaccharide is about 5:5. 9.
The net hod accordlng to claim®6, wherein the ratio of
polydextrose gal act o- oligosaccharide i's about 8:2.

|nfant formul a conpr|3|n%ng dextrose an

1055] AREER ?rgb%mpé\snna@owaﬁ@wéfe S aer P whsrein

resent in the

th%co(%ﬂﬁ@ttlcrxga%xﬁw‘gxtrwﬁﬁm Qt qﬂ& fofrr%[xfms gbou? 2% g%jtand the
coft@nliflsh o g goR AT 0wy erdR erRpun s BRI dR AR O

cl ai m 10, V\,her ein the concentration of pol ydextrose
present in the infant fornula is about 2.0 g/L, and

11} hetTﬁé’ Px?ﬁ??Jn%{aQa'&c& mg%‘l:lg‘?:’(i) ) le{{eg%r? ﬁ\% J&ﬁﬁéﬂéﬁlﬁ{ geent

in ant tornu
polgég)&%ge F@sgﬁfllr‘?t (iﬁfgﬁt]% 13 a%b@t' 1 éﬂ a%ﬁm@% tion of
oncentration xt rose present 1n t I Nt ant

galbep! W{;@sa’c&aﬁ‘ﬂ@ '&esénth %éﬂnfaﬁf‘l‘arrﬁlms isCAHAGENBS gh_'. on of

gal ac 't gosaccharide present 1n the infant fornul a
is about 2.64 g/L. 13. A nutritional fornula suitable
for admnistration to an infant, and capabl e of

121 NCTREMFAM fdriBlaRRBsHHRAL t® BlaPd 1@Iﬁﬁed@rbﬂfétc%hbe&nﬂaﬂoﬁ o
human gut, conpri sing
polydextrose present in the infant formula is about 4.0 g/L, and the concentration of

galacto-oligosaccharide present in the infant formula is about 2.64 g/L.

13. A nutritional formula suitable for administration to an infant, and capable of
increasing the population of Bifidobacteria in the human gut, comprising

a. a lipid or fat;
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a. alipid or fat; 37 b. a protein source selected
fromthe group consisting of whey protein, casein,
casein protein, nonfat m |k, hydrolyzed protein and
conbi nations thereof; c. about 5 to about 200 ng/ 100
kcal of a source of long chain polyunsaturated fatty
acids; and d. about 1.0 to about 10.0 g/L of a

prebi otic conposition, wherein the prebiotic

conpasi t i Dprofemipdurceselqutdd/fe tHeagruptshsittind 6B6e ﬁdﬁ&@mf
an ol i gosaccharide which conprises a mxture o
cdSeiy, vaseireprateth, Roxfal railk, bgdrolyzed protein and donibikatiohs fhereskll a
of claim 13, wherein the source of |ong chain

pol yeinsataboat &tb dbmut 200mgk 80 kcatpf & sewrcel ofdospttasanoi ¢
acid, arachidonic acid or conbinations thereof. 15.
polyunsatutated faipatid$;andul a of cl ai m 14, wherein the
source of long chain polyunsaturated fatty acids
conpti sesabgut b thabauh $0.6 glcofch prablotiv commoditinn, ovtereid the
further wherein the ratio of arachidonic acid to
Prabietieearepasition compiisesipolytierosalaod et least 208 efirmualigogactharide
16. The nutritional fornula of claim 13, wherein the
which gegrriser arminere-ofyelusess anddhgalactose.

gal act o-ol i gosaccharide. 17. The nutritional formula
of claim13, wherein the |ipid or fat is present at a
%evel of about 3 to about 7 g/ 100 kcal. 18. The
ut r 1R Bifionaldprmiiaofiaina 13 whargin thm eouwseeoflarg ¢hait ei n
our ce resent at a level of about 1 to about 5

@V%ﬂumﬂ ot 358 comprfsen dbFasENBRAPIC AG ARG IBING A A

o aqu%h E’ﬁ tfhe ratio of polydextrose to the
OTFYeaE BRE-de whi ch conprises a mixture of D-gl ucose
and D-gal actose is between about 9:1 and 1:9. 20. The
nutritional formula of cIaim19 vvhereinthe rati o of

14" ol %%W ?%&Itfﬁ? rr”beof cgé llggl Crglil’ntrt %goqvllge % ? r |ses a

mxture o0 N about

po@uﬁsﬂﬂ%u 3 tfﬁﬁ;{ géids JJ?T?prBHE E{)éqs R@{ang 85%|aﬁ8 %T’ﬁc?lld%h@f%% further

conprises

wﬁ@?&n WY fatid bpé}ﬁl: iddMi J‘% ?toqocgﬁag'fe%rﬁﬂc aéf@@rfr%hp?ﬁcmﬁ 3.to about

probiotic I's se ect rom group consi's
g-Pi fi dobacteria spp., Lactobacillus spp and
conbi nati ons thereof.

16. The nutritional formula of claim 13, wherein the oligosaccharide comprises trans-

galacto-oligosaccharide.

17. The nutritional formula of claim 13, wherein the lipid or fat is present at a level of

about 3 to about 7 g/100 kcal.

18. The nutritional formula of claim 16, wherein the protein source is present at a
level of about 1 to about 5 g/100 kcal.
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23. A nutritional fornmula capable of producing an
i nproved short chain fatty acid profile in the gut of
an infant, conprising a. a lipid or fat; b. a protein
source selected fromthe group consisting of whey
protein, casein, casein protein, nonfat mlKk,
hydr ol yzed protein and conbi nations thereof; c¢. about
5 to about 200 ng/ 100 kcal of a source of long chain
pol yunsaturated fatty acids; and d. about 1.0 to about
10.0 g/L of a prebiotic conposition, wherein the
9 ebiTheinotritioms) derimulacef claim 8, wieseip dheyciéia bf peyieainoseatb the
| east 20% of an ol i gosacchari de which conprises a
aigosageharige wbichl coopssescanohixiirg af Beuwese al®Dyblacldse is between
nutritional formula of claim23, wherein the short
abrati 1 ead 4. acid profile conprises an increased
production of acetate. 25. The nutritional formula of
claim 23, wherein the short chain fatty acid profile
conprises a decreased Froducti on of putyrate. 26. The
ut r iThe SHtsitions farmula Stian A9 whegein fiecietio of paiyslextoenede thef
| ong chain polyunsaturated fatty acids conprises
odigrsssehrEdanbice caewHsesa mitHre ohP-gluseseianst D-calasiosa i batween
%er eof . 27. The nutritional formula of claim 26,

W] A4 ke source of 1ong chain pol yunsat urat ed
fatty acids conprises docosahexanoi c acid and
arachi donic acid, further wherein the ratio of

5 r gct | gg%iﬁ?,%‘f &?Th%?g EI%%E z&m&]oféﬁla%gogphgq{étZer%?gr?eu;t)robiotic.

clai m 23, wherein the oligosaccharide conprises trans-
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23. A nutritional formula capable of producing an improved short chain fatty acid
profile in the gut of an infant, comprising

a. a lipid or fat;

b. a protein source selected from the group consisting of whey protein,
casein, casein protein, nonfat milk, hydrolyzed protein and combinations thereof;

c. about 5 to about 200 mg/100 kcal of a source of long chain
polyunsaturated fatty acids; and

d. about 1.0 to about 10.0 g/L. of a prebiotic composition, wherein the
prebiotic composition comprises polydextrose and at least 20% of an oligosaccharide

which comprises a mixture of D-glucose and D-galactose.
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24. The nutritional formula of claim 23, wherein the short chain fatty acid profile

comprises an increased production of acetate.

25. The nutritional formula of claim 23, wherein the short chain fatty acid profile

comprises a decreased production of putyrate.

26.  The nutritional formula of claim 23, wherein the source of long chain
polyunsaturated fatty acids comprises docosahexanoic acid, arachidonic acid or

combinations thereof.

27. The nutritional formula of claim 26, wherein the source of long chain
polyunsaturated fatty acids comprises docosahexanoic acid and arachidonic acid, further
wherein the ratio of arachidonic acid to docosahexanoic acid is from about 1:3 to about

9:1.

28. The nutritional formula of claim 23, wherein the oligosaccharide comprises trans-

galacto-oligosaccharide.

29.-  The nutritional formula of claim 23, wherein the ratio of polydextrose to the

oligosaccharide which comprises a mixture of D-glucose and D-galactose is between

about 9:1 and 1:9.

30. The nutritional formula of claim 23, which further comprises at least one probiotic.
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