WO 2008/153391PCT/NL2008/050376 NUTRI [ION WITH NON-VIABLE BIFIDOBACTERIUM AND
NON-DIGESTIBLE, OLIGOSACCHARIDE FIELD OF THE INVENTION The present invention relates
to the field of '%E&% o, ddler nutrition, In particular the present invention relates to an infant
and/or toddler nutrition with non-digestible oligosaccharide and non-viable biffdb A& %S ich a
nutritional composition is advantageously used to treat or prevent allergy, preferably food allergy,
and/or atopic'tisEREELIAETARG Hopic démhdttid BIRIG Asthiid IBAGRERBUNDIGESTHELE
INVENTION A human infant fed human milig witksieyvelop aftgijgirth an intestinal microbiota rich in
lactic acid producing bacteria. This is due to the presence of non-digestible saccharides in human milk
which are specifically fermented by lactic acid producing bacteria, especially bifidobacteria. A

constipation;: Q-intestinal inflammation, iptestinal maturation, allergy, in particular food allergy,
atopic diseaggg?gﬁﬁ%Eg%%%ﬁféﬁggﬁﬁgﬁﬁgéa%ﬁ%g 'hlpng%aﬁ'a%ig%é%aél%gf{%ﬁgépeﬁbgﬁ%ﬁtfﬁé imune
system. Forfietaforiysurigchitdress cin be addiptedats! fmimiedter bifidogienic effectof kiignatmilk. WO
2005039319 disclases the use ofliying,Bilidebacteriym breve and,a mixture of two different
non-digestible saccharides to improve the microbiota of formula fed infants. The document diScloses
the relevancd GPAHEEBACIERA B a8 GRS el lsanair e o hla fopd cilber taveh MO 20370046608
discloses thantiseiof aeaeResition eamprising,pon-digestible oligosaccharide for the manufacture of a
composition for enteral administration to an infant delivered via caesarean section. Live lactic acid
bacteria are to be co-administered to increase the diversity and/or the quantity of microorganisms in
the intestinelo{Ehe apisaiieair delivaredrinfardrJP 01242532 discloses the use of viable or non-viable
B. breve as gan immunepotentjator that stimulates Peyer's patches thereby preventing intra-intestinal
tract infectio/%qf}fﬁ[l aglllg?égﬁ t"?“ﬁié‘” bac;]ulmté% 1 gé%"ﬁ o(i?c%f%égj ﬁﬁ;\ AHESHAI YO TS HoHArTEh & Sistifor
toddlers. acid producing bacteria. This s due to the presence of non-digestible saccharides in human

milk which are specifically fermented by lactic acid producing bacteria, especially

bifidobacteria.

A microbiota rich in bifidobacteria is beneficial since it has a preventive effect on infections,
diarthoea, constipation, gastro-intestinal inflammation, intestinal maturation, allergy, in
particular food allergy, atopic diseases including atopic dermatitis, and asthma and it has a

beneficial effect on the immune system,

Formula for young children can be adapted to mimic the bifidogenic effect of human milk.
WO 2005039319 discloses the use of living Bifidobacterium breve and a mixture of two
different non-digestible saccharides to improve the microbiota of formula fed infants. The
document discloses the relevance of bifidobacteria on a genus fevel as well as on a species
level. WO 20070046698 discloses the usc of a composition comprising non-digestible
oligosaccharide for the manufacture of a composition for enteral administration to an infant
delivered via caesarean section. Live Jactic acid bacteria are to be co-administered to increase
the diversity and/or the quantity of microorganisms in the intestine of the caesarean delivered
infant. JP 01242532 discloses the use of viable or non-viable B. hreve as an
immunopotentiator that stimulates Peyer’s patches thereby preventing intra-intestinal tract
infection and ailergy. This document does not concern nuiritional formula for infants and/or

toddlers.



SUMMARY It is known that living B. breve cells can improve the microbiota and thereby improve
allergy. However, the use of non-viable B. breve is preferred. 'This has several advantages: 1) A
product comprising non -viable B. breve can be stored more easily and with reduced costs, since no
special precautions have to be taken to maintain the viability of B. breve cells at an acceptable level.
This is especially the case in products with a water activity above 0.3. No post-acidification occurs due
to the absence of fermentative capability of B. breve in stored products with a high water activity
and/or in infant formula in the period after reconstitution with water and before consumption. 3) After
productioﬁﬁh@ﬂfﬁ%ﬁnutritional composition with non-viable B. breve can be pasteurized and/or

sterilized,jcanseauenty reducing,the ehianee PR contaninatiabwithhanmibmiergrovganisms, such as

E. sakazakil. So the present disclosure enables |I%Id reqﬁyjtq-usg formula comprising non-viable B.

breve to B BrefsarBt A SIFEa 4t Yobn Tevh pePAiFE °4) ABOWHETEY PrstietaRith non-viable B breve

can be reconstitutedowithowatsr with avtepératuceabove 379Gl desicechst)y The dode efiB-treve cells

received by each infant and/or.t(PddIer can p%arpore gsia%/ controlled, ]snir}ﬁe nQ fLill‘theI’ %rqwth in a liquid
) Tt C

I
COSIS, SICE 1o, Spedid Tecasiio C 30 DO IAReh 17l & Vlab],.l ;O . hreve .
product occurs: hor grow?h v the intéstinal tract o% the intant. The Tatter is a varlaQIe %a tor depending

on the individutsiintestinglervilonrhehtisancctiheredly |€adsate vanatidnssinvitie exteint efbeheficial
effects in indiyidual infants.

2} No post-acidification occurs due tfo the absence of fermentative capability of B. breve in
stored products with a high water activity and/or in infant formuls in the period afier
reconstitution with water and before consumption.

3} Afier production, the final nufritional compesition with non-viable 5. breve can be
pasteurized and/or sterilized, consequently reducing the chance on contamination with
harmful micro-organisms, such as E. sakazakii. So the present disclosure enables liquid,
ready-to-use formula comprising non-viable B. breve to be prepared and stored at room
temperature.

4) A powdered product with non-viable B. breve can be reconstituted with water with a
temperature above 37°C, if desired.

5) The dose of B. breve cells received by each infant and/or toddier can be more easily
controiled, since no further growth in a liquid product occurs, nor growth in the intestinal
tract of the infant. The latier is a variable factor depending on the individual’s intestinal
environment, and thereby leads to variations in the extenl of beneficial effects in

mdividual mfants.

The inventors have surprisingly found that infant and/or toddler nutrition comprising non-
digestible oligosaccharides can be advantageously supplemented with mnon-vieble
Bifidobacterium breve cells to have a preventive and/or curative effect on food allergy and/or
other atopic diseases. The effect of non-viable Bifidobacterium breve in compositions was
comparable to that of viable B. breve cells. The observed anti-allergic effect of inactivated 5.
hreve cannot be explained by a direct probiotic effect, such as an effect via improvement of
the flora, since the cells are no longer living and therefore do not increase the number of 5.
breve cells in the microbiota. So far, the beneficial effects of B. breve were presumed to be

dependent on the presence of living celis.



The inventors have surprisingly found that infant and/or toddler nutrition comprising non-digestible
oligosaccharides can be advantageously supplemented with non-viable Bifidobacterium breve cells to
have a preventive and/or curative effect on food allergy and/or other atopic diseases. The effect of
non-viable Bifidobacterium breve in compositions was comparable to that of viable B. breve cells. The
observed anti-allergic effect of inactivated B. breve cannot be explained by a direct probiotic effect,

such as an efiectida impsavameniobihe fera.sInes fhe cells are nolonger living and therefore do not
increase the number of B. breve cells in the microbiota. S(?)I}Cg’r?]fﬁéqq gﬂé%&%?%‘ff%@&%?@%?@% were
presumed td b¥ HépenadRi R tHe Brasehtes sHvinT ablifouThdhefignt ofmondviableiBhibreve-eells was
comparablesduit sfightly-smaller tharthatiaf tingBchreve: The presant ipyentors have syrprisingly
found that thge%ﬁg&tegf noig-\ﬁ{iagle B. Hreve could even be further f?nprovedl‘ y the presence of
non-digestit‘iie oﬁgosdqcﬁdﬁ‘desc:c?h% ¥ ufexpetisd SineE prAbratly iHisyrblotic preparditonithe
present norrHigestible idligosadehatide stimu lateiheresent prRbiglic hagigria, and therebyshow an
improved e%gtiﬁgtmy%%r%g&vee _Q(ﬁxpi%%eéj%é)ugd that also in preparations comprising
inactivated B. breve, which is not abfe to'use and Beretit fom R PreseReHBRsHgesaplated 5.
oligosacchdltities, ke dh iniprolved effectdvas:idurithofithercambinationcompased do.the.single
compoundsaidhg; nerrdigastiple qligasacsharides stimulate the intestinal microbiota of' the infant
and/or toddler, espegially the amount of bifi)doba%)t%elrlll)éf}g%% o IAEBBAMI T HEL MmO aEsds
improvement of the microbiota by non-digestible oligosaccharides of formula fed infants and/or

toddlers, wiie adrinjsisiing atorvvisble RebiGyR eSS IR a0y RANANGeteffed! on prevention andior
treatment otf gﬁorders such as a preventive effect on infections, iarrl%oea, constipafioh." ¢

gastro-intestinal InflamTAAtSn "THitdCRAE mtuPAifsh sty apéieicUraiybodd. allérgysiatopiadematitis,
and/or asthmarcimracirsthgpect; therieis provided andafant ppdioriaddier nuiition, comprising a
non-d|gestlmg/8}|gg§(ﬁ%cg1%%? Aé 1991/9{ B. §ald non-digestible oligosaccharicie having a drégree of
polymerisation of 2 to 200 and non-viabie BiffSbad&e it Breve iiratiaifcine eeivedertitol 108 to
1013cfu B./5FevRtgargdpy Weightrofthdiinfdatandlontadsiersutritienang complising;an.amount of
viable Bilid@g@% im b K fu B. breve per g dry weight of the infant and/or toddler
nutrition. In a 'secoi#olilq agégé@,%%ééﬁe%%pp?%]\%%%{é {é{) lisé" S&ﬁgﬁﬁ%’("éﬂb‘?& thaEEr Ritivid bisferdined
above for tAE R4t kB A ISomBdsiHEhmer providing nutrition to an infant and/or toddler. In a third
aspect, there is provided a use of an infant and/or toddler nutrition as defined above for the
manufacture of a composition for treatment and/or prevention of allergy, preferably food allergy and/or
atopic diseases including eczema and/or asthma. In a fourth aspect, there is provided a use of an
infant and/or toddler nutrition as defined above for the manufacture of a composition for treatment
and/or prevention of infection.



In a fifth aspect, there is provided a use of an infant and/or toddler nutrition as defined above for the
manufacture of a composition for treatment and/or prevention of diaper dermatitis. DETAILED
DESCRIPTION OF THE INVENTION The present invention relates to an infant and/or toddler
nutrition comprising a non-digestible oligosaccharide A and/or B and an amount of non-viable
Bifidobacterium breve equivalent to at least 103 cfu per g dry weight of the infant and/or toddler
nutrition, and comprising an amount of viable Bifidobacterium breve of less than 103 cfu per g dry

weight of tH8 hiiit e dr TEIaILY BGHHEH 2 BiRa RsKeE tREdbTE SERT HR0SEBR SEHEAMY method to

feed an infantandietoddirin-adusther aspect the present invention concerns a method to treat
and/or prevent allergy, preferably food allergy, and/or atopic diseases including atopic e é)ema and/or

asthma, saftHi&tkod BOmpRHE SehtimSEHAT tHE S S M R B IS AHAIOM to a subject.

In still a furiberasprctaf-thenpresaabnvesion sancamsa.methedd e ikeat:and/ot prevEatinfection,
said method comprising administering the present infant agg{or toddler nutrition to a subject. In still a

further aspéctBFHRePBresdRt iMFaRtion! COHCEIAR AR S 40 e Rt BHE o PIL vaMTUISNE: Hermatitis,

said methogrcempusingLaeminisienng the: preseat Rfanhandior daddlanaririon @-a suhigct. WO

200R/15339iPCT/N 2008/05037 .
of the mfant and/or toddler nutrition.

In a second aspect, there is provided a use of an infant and/or toddler nuirition as
defined above for the manufacture of a composition for providing nutrition to an infant

and/or toddler.

In a third aspect, there is provided a use of an infant and/or toddler nutrition as defined
above for the manufacture of a composition for treatment and/or prevention of allergy,

preferably food allergy and/or atopic diseases including eczema and/or asthma.

In a fourth aspect, there is provided a use of an infant and/or toddler nutrition as
defined above for the manufacture of a composition for treatment and/or prevention of

infection.
In a fifth aspect, there is provided a use of an infant and/or toddler nutrition as defined

above for the manufacture of a composition for treatment and/or prevention of diaper

dermatitis.
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In other words the present invention concerns the use of the present infant andlor toddler nutrition for
the manufacture of a composition or nutrition for the treatment and/or prevention of allergy, preferably
food allergy, atopic diseases including atomc eczema and/or asthma, or in other words the present
invention concerns the present infant and/or toddler nutrition for the use in the treatment.and/or
[ allergy, prefe rl¥ opic eczema and/or asthma. Also alternatively worded,
RSRg e AN tHe ot IEEPFENANt infant and/or toddler nutrition for the
manufactifeeqireseninmpasition rolaputrition ifgnthedeatmentaneion o evapiemehinfectipnsesin other
words the (H{es%éﬁgggggpgnapncgm%the ?nrese_nt F_jnfant_ \%@rg}od ler nutritgf)oﬁn for the use in the
treatment afd/or prevention of infection A8 e r%fﬁk?%’@ L A VRE SR ETREHIGRCBb eerns the
use the ofathisgstelEntfinfzmt ardyor togidiof rutritibmfantiier maridacturitioh asedrepasitlen ornutrition
for the treagiment spdienpieyention o gianer dermallts,or frather words the presenynvention
concerns the present infant’and/or too’l er nutrition for use in the treatme tang}lor prévention of diaper
dermatitis2BideEtanuli#iBreve Bifidobacteriurn breve is a Gram-positive, anaerobic, branched
rod-shaped bacterium. The present B. breve preferably has at least 95% identity with the 16 S rRNA
sequence when compared to the type strain of B. breve ATCC 15700, more preferably at least 97%

identity (SThEREBFRFTAF BSaBE Y SvR0n senyemyst Mt i adeyplganh andier Bifidissacterittin included

in the compesitienandpaetheds-and:usesabihe-presan inventionnreferablyhyhridisegwith the B. .
breve probe fapa% i\g‘eg daaﬁieqrnal with the 5' nuclease assay method as described in WO 20050393109.

Preferred - breve Shains are S TsHHeIHSATEh & BYWEARFSPTIEABH ThifRLrserirRifts.
Typically, thdsel arengoisingenbialiys avaitpihledramn produicars of lecticagidibasterasdwddhey can also
directly bg i ted.f f s, identified, characterised and produced. According,to a preferred
embodim(?e%%?{%egg}ué:%?git%%%rgﬁggﬁlgnpégsﬁ gins & %%’35%05388 . BrEvEs Ié%t%%a%rg?%}ﬂ{é)g‘%%
consistindié¢iobrsvis Bisted (RivpdisiRadisouyBingrtheeMset6 Vh (MorndgajoBllbraveiRQORO (Institute
Rosell, qulﬁﬁ{;j@ag), B. breve BROS3 (Probiotical), B. WO 2008/153391PCT/NL2008/050376 breve
BR92) (Cell Biotech) DSM 20091, and [MG 11613. Most preferably, the non-viable B. breve is
non-viabl&'BHrévBTher srasforin disayr s tipremsiem sergramion wizbisl Bobravedsdionprsirein B. breve
1-2219 depgsiteftaidhesCNAMrRnRArs RS TRSiNLESERt CRINpRSILRN,GOMPHZAS apApount of
non-viable Bifidobacterhan breve equivalent to at least 103 cfu per g dry weight of the composition.
The presgﬁ?‘%@%ﬁ%gif E:ﬁ’i*eferably comprises non-viable B. breve in an equivalent of 103 to 1013
colony forming units (du) B. breve per gram dry weight of the present composition, preferably 104 to
1012, more preferably 105 to 1011, most preferably the equivalent of 105 to 1010 cfu B. breve per
gram dry weight of the present composition. Preferably, the present composition comprises non-viable
B. breve in an equivalent of 104 to | On, more preferably from 105 to 1012, most preferably the
equivalent of 106 to 5x10" colony forming units (cfu) B. breve per g of the total of non-digestible
oligosaccharide. The dose of non-viable B. breve according to the present invention is preferably
administered at a daily dose of the equivalent of 104 to 1014, more preferably from 105 to 1013, even
more preferably the equivalent of 106 to 1012 , most preferably 108 to 5x1011 colony forming units
(clu). When the composition is a liquid, the composition preferably comprises the equivalent of 104 to
1014 colony forming units (cfu) of non-viable B. breve per 100 ml of the present composition,
preferably 105 to 1013, more preferably 106 to 1012, most preferably the equivalent of 106 to 10" du
B. breve per 100 ml of the present composition.
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An amount of non-viable Bilidobacterium breve equivalent to at least 103 cfu per g dry weight means
non-viable Bilidobacterium breve in an amount which is the equivalence of an amount of at least 103
chi B. breve pe\@g 9@{%’3}’1\@% t. The equivalent of cfu can be determined by performing the 5'nuclease
assay with the B."breve probes and primers as disclosed in WO 2005039315%@@%@% 0(]%Mfé(i.e. an
infant formula) comprising non-viable B. breve and compare this with a calibration curve obtained from
a comparable product (for instance a standard infant formula) to which known amounts of dried, viable
B. breve cfuhave-beenrdded:Jhag dieshuiable fifisahastasia sanbg commersiall, obtaingdas
described above. The Vfalue of Ffu in the calibration curve made by viable or Iivirg B. breve which has
the same 5MUEIEALEAE%A]) FEREEHES Ys tRa BIoit EoMB g the mistaive Y Hratmy 58'é8hsidered
to be the equivéiteny amdunblp &fudof hony, WO 20684153301RGT MAt2008/050376/ viableB, breve.
Alternatively, the amount of cfu per ¢ dry weight can he determined in a compasition just before the
inactivation¥§t§§0{%0¥p¢%§lé:ng%% }tagﬂ'i‘g%éor%ogaﬁ%%%lf/?agglgrﬁ?ﬁ%g% érallczaltg\;vc())(gu%lcf)i ﬁsl’t‘il dietion 1
resultpost--deidificatiors irdiduichinfahpfanelaeoThegdresentrebmpsifion thereforeqomprises less
than 103 c fy,yiable hifidobacteria, preferably less than 102, more preferably less than 10 cfu per g dry
weight of the composition. When in the form of a liquid, the present composition comprises preferably
less than 104 cfu viable bifidobacteria, preferably less than 10, more preferably less than 102 cfu per
100 ml. Thexgly efiviabiedifidehacteria sansuitably.fis. determinag.as.descrinadn ioghames: C..
1999, J. Food Prot.$ s‘lé p.77-80. Preferably the composition comprises no measurable living B.
breve cfu af &Y Fotal UBsERELIGR 9GBS TR VeV Uit o CAMASBd HelkrimBaes uitably,
the absencemnfiivingBoireve byplatingpmetbods caniberdeiprmines asibeingnbelewibedetgction
limit. This detgction limit is 103 cfu/g dry weight of composition. Non-viable B. breve as in the present
application re %?%%n%)edé%%%.r B‘rl(‘ér\l/{ég,%{)éi@l%ﬁl L?FaEBIleg%L.f“ ar?é‘%/ee*{‘ r‘%ﬁ%r WG B sreVe s dlor
(metabolically) inactive B. breve. B. breve cells can be made non-viable by methods known in the art,
including heat ireatment. sens (noluding sterlizatiom pagieurization, WHT trgajment). radigtion (UV),

. treatment with oxygen, treatment with bactericidals such as ethanol, sonication, ultra ﬁlgh pressure
application 3R H presétTra B geRidEtiBrara-bse of a calriisiiptor Praferablyrtte Bobiew is
heat-killed. Zhe,pgsense elnanyviakie-RBabrieve:- advantageousiy Prevents andiartreats.at Iaast one

disorder selected from the group consisting of infections, diarrhoea, constipation, gastrointestinal
inflanunatiol e8brasrs C’&gf%dwlﬁﬁ piraeh oSl Th ARG rHEERIIb GBY ANdrgy cHiepic adnmetitis,
eczema, antkasikima, while providing many product technological benefits, including increased
shelf-life, a reduced incidence of bacterial contamination, decreased post-acidification of the product,
improved dosage control and improved convenience of reconstitution. Non-digestible
oligosaechdtifiésbacteriym breve '

Bifidobacterium breve is a Gram-positive, anaerobic, branched rod-shaped bacterium. The
present B. breve preferably has at least 95% identity with the 16 S fRNA sequence when
compared to the type strain of B, breve ATCC 15700, more preferably at least 97% identity
(Stackebrandt & Goebel, 1994, Int. J. Syst. Bacteriol. 44:846-849), The Bifidobacterium
included in the composition and methods and uses of the present invention preferably
hybridises with the B. breve probe and gives a signal with the 5° nuclease assay method as

described in WO 2005039319,

Preferred B. breve sirains are those isolaled from the facces of healthy human milk-fed
infants, Typically, these are commercially available from producers of lactic acid bacteria, but
they can also directly be isolated from facces, identified, characterised and produced.
According to a preferred embodiment, the present composition contains at least one B. breve
selected from the group consisting of B. breve Bb -03 (Rhodia/Danisco), B. breve M -16V
(Morinaga), 5. breve RO0O70 (Institute Rosell, Lallemand), B. breve BRO3 (Probictical), B,
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The present composition comprises a non-digestible oligosaccharide A and/or B. The non- digestible
oligosaccharide A and/or B preferably stimulates the growth of the intestinal lactic acid producing
bacteria, partic%@%g%ifi%g%acteria and/or lactobacilli and therefore stimulates WO )
2008/153391PCT/NL E) 50376 the formation of a healthy intestinal micrc})tgfgfg?g]rqg%’%?grably is
fermented into organic acids. The formed organic acids stimulate mucus production and therefore
further impr@%‘fﬂ%ﬁﬂ%@éﬁﬁglﬁig‘ﬁ?@? temidioPahdiaf Mdtarbtior inintanteCrbhcdhemeTpiaddnde of
non-digestibie-aligosaccharid @ Avand/nr-Bohag\aniagvantageoms efec ondestions. dlergy.and/or
atopic disealses. At\dvaﬂtgjgeqtis Iéh% nopf%ges]ti_plg c%v!lil%osa_cchﬁar_iqe A and/or B is water-soluble
(according t0 e MEHb A didtlosed 1P Prosky el GV ABGE AN €hem 71: 1017-1023, 1988) and
is an oligosaccharide with a degree of polymerisation (DP) of 2 to 200. The (average) DP of the
non-digestible oligasaccharide A.and/or B is preferably below 200, more preferably below,100, even
more preferl'iag%fy ggg%%é?@éf%%}efecgﬁﬁ%éQIO\ai\]/l 461.}%{}11%?&})?;1-&09“(5%&%‘8 o‘ﬁz bgté}a%g&%{élﬁa"e ,kf and/or B is
not digested:itHideiitastinkby the detion efdigesisls ehfymesipregent iflthetksmarmupperidigestive
tract (small intesting ap,stemach), Thk Rop:digesunle glioasacehasidg Aandior, | IS RiGIeARlY

fermented by the human intestinal microbiota. For example, glucose, fructose, galactose; sucrose,

lactose, maltée Znf the MagBdesinscss oribripreddigesibiiThosigeshccRaridédawmmaterials
may comprisfenoSacehandessuchas PurassfhualRae . luerss . 9alagiose, hamnose.xylese,
glucuronic acid, GalNac etc., but these are not part of the oligosaccharides as in the present invention.
The non-digeSBie bl e ER AR AS Hitdor Bl o deFiRTEE SRR B RS SARW Bt RO fs AR uses
according tattecpeesantdnvientiandnolides @ nixduy gefnensdigestible: plighsacsharidesskhiss
common practise, beca he.use of non-digestible oligosaccharide with e.g..one chain length is very
expensive. Blatars Tyoméon-s |§§Sti%$eogﬁg@§iglcn gﬂ%’%ﬁgﬁﬁe@c{;éﬂvﬁdjﬁ% tﬁg} b}gﬁﬂ)o@gn%fiﬁﬂ]\“ of
fructo-oligoméirmign@{gdiﬂg?dmCilhw:)lginmﬂ@Egﬂb@@x@i@;@m@@i@qﬁammdmﬁmﬁﬂing
ransgalacie:0geRRANRL A Aol 9ARACRNRIAC, ATARIRAIGNOBPARCNANIAS: ore profors

: ; ) ¥ ) }
arabinogalacto-oligosaccharide, gluco-oligosaccharidc (including gentio-oligosaccharidc an }éycl

dextrin), glukemafnédifyosaserariad giablisHanmooigesaechBrivel thanmas-oligosatchalide,
chito-oligosageitaridgs wonis:acid aligosaesharids, sialvloligasasshatde (iReliding 338 Bl
LSTa,b,c, DSLNT, DS-LNH) and lucooligosaccharide (including (un)sulphated fucoidan OS, 2-FL,
3-FL, LNFPPFOIET# X ETREHERS (eI Qhillu tes therbmmBraiss sty mudtaostvebicBharide
(including irutin), igalaetamligasagebaridedinaliding fransgalacio eligasaceharigeraand preferably 13
linked), uronjc:acid oligosaccharide and fuco-gligosaccharide and mixtures thereof, even more
preferably tﬁielé?]Sglg?agc ﬁ?ﬁ‘é‘%@‘é&%ﬁﬁﬁu 5%%”&/8? i%%liﬁj, %}osf?ﬁrge%éﬁfﬁ ﬂ?&ﬁ%églgyt(%I}B‘bé’é@&%ridc.
When the nenvgigestible oligosaccharide A and/or B is a mixture, the averages of the respective
parameters are used for defining the present invention. WO 2008/153391PCT/NL2008/050376 The
present invention preferably provides a composition with two different non-digestible oligosaccharides,
i.e. non-digéstieeligtsaecHEReb X doltl Aishidigastib ke oligbsadehblidet BO Ndnpdigedtiblecight
0|i9OsaCCh@ﬁ%ﬁu@ﬂ@iﬁ@l@'ﬂ}ﬂ%ﬁ@%r@ﬂ%@%h‘fi“ziﬁ'%xﬁoBﬁ%f@ﬁ?@%ﬁﬁ}{%%gjﬁ@ﬁ%@Hye%eaﬂfo%l%cosidiC

linkage, a different degree of polymerisation and/or a different monosaccharide composition.
of at feast 107 cfu B. breve per g dry weight.

The equivalent of ¢fu can be determined by performing the 5’nuclease assay with the B. breve
probes and primers as disclosed in WO 2005039319 in the product (i.e. an infant formula)
comprising non-viable B. breve and compare this with a calibration curve obtained from a
comparable product (for instance a standard infant formula) to which known amounts of
dried, viable B. breve cfu have been added. The dried viable bifidobacteria can be
commiercially obtained as described above. The value of cfu in the calibration curve made by
viable or living B. hreve which has the same 5'nuclease assay response as the product

comprising the inactivated B. breve is considered to be the equivalent amount in cfu of non-



According to a preferred embodiment of the present invention, the percentage of a particular
monosaccharide in non-digestible oligosaccharide A is at least 40 number% higher than the
percentage of . osaccharide in non-digestible oligosaccharide B, preferably at least 50%,
more preferabl@gg}t%%ggag?%, even more preferably at least 90%. An increaggg‘; ?vzé"é’sg@?%’? 6
monosaccharides stimulates a wider population of beneficial intestinal bacteria. The percentage of a
monosacchiH3& i thehon digReliBi oo SAteRARI S akhe SIriphFeiicatarda By arverhithe number
of the respegiivedzicnosattharideunits(eagogluepse) in the non-digestible oligosaecharide by the total
number of the monosaccharidc units in that non-digestible ofigosaccharide and multiply it by 100.
When the non-digestible oligosaccharide is a non-digestible oligosaccharide mixture, the contribution
of each individuatanonosdednaghideromit irf thebhohHiligestible eligdéadtharidc impdriredifsidnertaken
into account, T; ercenta osaccharide in a non-digestible oligosaccharide mjxture can
simply be d(F-:-f'Ee[r irfiaeglggg ngﬁg%m%ﬁﬁ%ﬁ%&%ﬁ? ?ns?féﬁﬁe“%r% K (%tg{r}rrﬁﬁnlﬁ(gq t%cgsnﬁ%rbgp pcéggentage
For each moiig&akifidelveterpefaribiybhordighatible’ oliyusaveharids Koottaingatleast 40dnumber %

galactose, mergpisfarabbableast Sxkegalagtoas.mere Riglerakly atlenst /3% 8alacinse; Rreferably

non-digestible oligosaccharide B, contains at least 30 number% fructose, moré preferably at least 67%
fructose, ev@ﬁfﬁ‘f@%?év greTetEmy At réhst Buodiftstabrderiacksigmblto s piafarifa empolimerbof the
preselnt inve&ﬁsi,(lﬂﬁlﬁhﬁ)évm&}ﬁe B @ﬁ.ﬁﬂﬁk@igﬁiﬁibl%;ﬂiigﬁﬁﬂ%ﬁh%ﬂﬁ&:z&xi%ﬁlﬁg%ﬁ@i‘&ﬂﬁﬁé’&ﬁ@aﬂde
units lower than the average DP. of nan-digestible oligosaccharide B, preferably at least 10, even more
preferably at'1éas Bfé.ﬂli}rl@%earlgb@, éoﬁ%)l(éeg‘ti Pé’%%g atcharidé’ ASHaS S 20er e PRSI, more
preferably 3:&mprieferablynonsdigestibte oligbsaccharide Bihas:an average DRvhelom 200,4m9re
preferably 11-60, evep.mare preferably.20-30. Including a non.-digestiple oliggsaccharide with an
rensed dotos o e W RS et
nutrition andfeihirApreviebopdebioticstimubation ke imntestiealomitrobiothi aldo @t imotendistal Parts of
the colon. Tagfgg%q,ig iQI@CQH%%%gharide A and B with a different DP may WO
2008/153391PCT/NL2008/050376 have the same or different monosaccharide composition.
Preferably, non-digestible oligosaccharide A and B have a different monosaccharide composition and
a different DRxRrgfsablyat leastBhnRemapprraierakival i8asl.d5wh, . Mestpirielpkly;at least

98 wt.% of the cumulative .Weight of non-digestible oligosaccharide A and B has a DP below 60, more
preferably BEW 267 RIS Breferisis BELW 25 FhalGlEr Bredd dnigaeully ratces\iatdsity and
increases fermientabilitytdf the nerheigastivie dlighsaecharitesn Prefarabbatieasi B0 Wtk nreferably

at least 75 wt.%. of the cumulative weight.of non-digestible.oligos arides A and B are
non-digesti\é\‘%noﬁlfgaggg’c aa%? e&with agljg%fofL E‘f?éf.néy%ﬂsfﬁglglﬁ[‘lxt@%itﬁ(’%ﬂﬁﬁ WGt FErEntage of
small non-digestibié wligdsatuhadide suttesfecthemntabilitycanchstitmlbigrypeffect-ampphieagrowtiebf the
iactic acid hacteia andlidohagiana isdupteaspa A ENSLARIAIE pmRodinent gihe present
invention the percentage of at least one glycosidic Ilnﬁage of non-digestible oligosaccharide A based
on total glycosidic linkages of non-digestible oligosaccharide A is at least 40% higher or lower than the

percentageafthesame olysesidisdinkags,noligosaccharide ﬁ%ﬁf@%&%@td@%t RO YRR more
preferably at least 75%. The_term "glycosidic linkage" as used in the present invention refers to a
C-O-C linkdG¥ IOreachEtvaSH I rifG4hof (S0 MBI EaR hAHEEE By TRBSERMIARER 6P water. An
increased divessitylitghiaosidie inkagrssstimwates awiderrangeiof banelishhbagciedion Glygosidic
linkages diffﬁ)r iiré that tt %}/ Cg‘g%'%ﬂ“ (?incghcarbo_g. _tomg.i{&the monos cch_a_lrlﬁlc nits J\é}%ﬁerently
numbered positions, and/or that they Torm a-or |3 bonds. Exampléd S UitdrRt YRRsEid T iHkages
occurring inmbnrtdigestiblecdabcHarides me S(LiB) | dr(tedf BRidnabddy2)yrdumdi pf 1) linkagess-

oy eveasitle: IBI5R MO AERIP B Ia0 AR AT SOIRIACS B0 A0t 1119

and/or p( ,0) glycosidic linkages, more prefe east 75%. The glycosidic linkages In
non-digestiBigoBligdsasecharide B preferably comprise at least 40% f3(2,1) glycosidic linkages, more
preferably at least 75%. Preferably, non-digestible oligosaccharide A and B differ in monosaccharide
unit composition and in type of glycosidic linkage. Preferably, non-digestible oligosaccharide A and B
differ in typ%%%%ﬂ%@z&ﬁé%P Most preferably, non-digestible oligosaccharide A and B

differ in typelef glycosidielinkage, mopgsaceharide eanpositionsandaR: in erder-te optimay. improve
the biodiversity and stimulate the growth of multiple intestinal organisms, especially different species of
Bilidobacte?fS %%6}%}5@{%@5I%ﬂ@ﬁi%&fé%ﬁﬁ@?%lﬁ’w 155 ?/%rtol‘@g’s? o OB pITEFably at
least 75% evelpmdreipgeferably PO umosthpicféraibly 8% of theotatallmadosaetharidenlnits of
non-digestible oligosaccharide A and B are monosaccharides selected from the group consisting of

galactose (gal), fructose (fru) and glucose (glu) magnosaccharides.



Non-digestible oligosaccharide A is preferably an oligosaccharide selected from the group consisting
of 13-galacto-oligosaccharide, a-galacto-oligosaccharide, and galactan. According to a more preferred
embodiment n%djfg)% tigggloligosaccharide A is 13-galactooligosaccharicie O T 2008705037
transgalacto-oligosaccharide. Preferably non-digestible oligosaccharide A comﬁrlses 7
galacto-oligosaccharides with 3(1,4) and/or P(1,6) glycosidic bonds and a terminal glucose.
TransgalactoohgBsEhafide1E1Er e ATl AVATABIE tintit tHE Ak AadevmiHhIiDe oS Esrenlo
Domo Ingredightsiéveite;dNeghertands) s Bizmuna(Glasadolich iradadbissif Sueaihaide the
Oligomate55n &ngﬁltg. N-QU],d_i (fstibl_e d?" os{f:\cptharide.Bfis pr _era_plg fructo-oligosaccharide. A
fructooligosAceharide mMaY R OHar EEhte HHGE Pa &8 fike fridtop iy sHEcH s Blighiritibse,
polyfructose;polyfrelctars inuding/fevarhanehfrustansandumalfefen to kligosacoharides demprising
13-linked fructose unjt [ preferably. linked by £3(2,1) and/or, 13(2.6) glycosidic linkages, and a
preferable gg%ﬁe%tsver}éﬁv%w%%%ogl Fﬁ%fégéla%#%#? ?gr)ug%%’é%é%%ﬁé}g%aﬁdg%éoﬁ)tgn% awfgeit?:rrﬁ‘i;ﬁg (2,1)
glycosidic lifikeargiug deéh Pretdribiijsdecttuttboligedactharide’containssat (dast 71[3LMMReductose

units. In a fushey praferred smbadimenidnulin is used.as Poardigestinle oligesagchatide B.4gulin is a

type of fructo-oligosaccharide wherein at least 75% of the glycosidic linkages are 13(2,1) linkages.
Typically, indiFRse S QVdhagereHinr bl srearen sah dBtomBrio saicriiaboleiits 08 suisble
fructooligospechanBeHaswsamin Hﬁ@ncﬂlﬁ}@%iﬂ@fﬁ%@fEB@\E’%@?&%H@‘&BM? semmercially ayailable
under the trgdeﬂ{l elRaftiIir!ﬁqgr.)@#l? (fﬁé?fti)é Other suitﬁf sources are raftilose (Orafti), librulose and
fibruline (COSHETA) BRUELIITART AR HRIOSE (SEHSHE St Brefdfbuidt dHsiiarto-dlgssecharine
with an averagenDP below iOthpreferablybelalie & as-nenridigestibie-oligosacchafidenA andmn-
fructo-oligosaccharide with an average DP abgve 7, preferably above 11, even more preferably above
20, as non-%%%ggt?tf) e%olﬁgogcslg:clc Igﬁdg ,mslj:i)ﬁrcegsﬁ%: érfé E%‘%ging{jt%ﬁ%a% % uﬁ&é“%%pﬁﬁw%i‘?&i
improving iréesthillmitrobiormpiOsR00871 53891EP.CIIN280 8105037 6l ithe, corlpesitiont cbmprises

non-d!gest?W,glm&semca@eﬁégné@%%g@&msis}mmgﬁ&%ﬂiﬂfzﬁeﬂPA%OA% ﬁscfp%(‘d%ﬁ#%ge
non-digestible oligosaccharide B is preferably from 1/99to 99/1, more preferably rom 1/18 to 19/1,

even more PIEtRrTAHARM 196 £O/4UTHHS Widhtratisscp artietifany havantagsoasawiiauronic
non-digestiblgioligosascharise AdasalonRPoangd vapsdigestinlesoligesacehatidc B has a relatively

high DR It ensures an optimal equilibrium between osmolality and fermentability, It also ensures an
optimal effect of the diversity in monosaccharide composition, glycosidic linkages and/or degree of
polymerizatiti. iBrefégahiyloligigsaccharide Adsdoir ansgrlactaroligesagehaiide andeligegassharide B
isa fructoolugosacch%rld%l't]qus accordln(g]to onelg@godlment offlhe preselg%mf nt nutrition comprises

the non - digastible oligosaceharides A and B, Whersin the hah Chillstisie by U HeRRHIEL R and B
differ eitherThisirsthenparcentagsofiachkastibnesnariosaccharde obbligesabetideide A basedon total

monosacchayj its af Qligesaccharide A, the mo aceharide bl a t4OQ.m§ _g/glhigher
that the pe??gggggg E)ﬁr %’lf%%%?g %%ﬁ%ggﬁ%g@%%@ﬁggg%ﬂ@gi%%é%g%ﬁ? o?c i1|3 in ]ltcji% (ggr%éntage of

at least oneljlyEssii cHkele otfofligsiuebnarigeharisastachitatalgNisdsidio-titeigel o xirin,
oligosacchayideihotheabaesidic linkageheingadeastA0%highel.thay, the psrseptage f the same
glycosidic linkage in.oligosaccharide B; and/or iii). in the degree of polymerisation of oligosaccharidc A,
degree of pORME F@ﬁﬂ?ﬁcﬁﬁﬁ%séﬁ%ﬂ’é‘?ﬁfgﬂ%gfh@ S@PF@%&‘%S n¥dtosabanmse idns (Bredittan the
degree of palyresisatianchi:oligosadchant@iBirin), glucomanno-oligosaccharide, galactomanno-
oligosaccharide, mannan-oligesaccharide, chito-oligosaccharide, uronic acid oligosaccharide,
sialyloligosaccharide (including 3-SL, 6-SL, L8Ta,b,c, DSLNT, S-LNH, DS-LNH) and fuco-
oligosaccharide (including (unjsulphated fucoidan OS, 2-FL, 3-FL, LNFP I, I, III, V,
LNnFPI, LNDH) and mixtures thereof, more preferably fructo-oligosaccharide (including
mulin), galacto-oligosaccharide (including iransgalaclo-oligosaccharide, o and preferably B
linked), uronic acid oligosaccharide and fuco-oligosaccharide and mixtures thercol, even
more prelerably iransgalacto-oligosaccharide and/or inulin, most preferably transgalacto-
oligosaccharide. When the non-digestible oligosaccharide A and/or B is a mixture, the

averages of the respective parameters are used for defining the present invention.
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In a preferred embodiment the present composition further comprises a non-digestible oligosaccharide
C. The non-digestible oligosaccharide C comprises uronic acid oligosaccharides. The term uronic acid
oligosaccharid%%szg@sgt?gs[g Ehe present invention refers to an oligosaccharide wherein at least 50
number% of thé Monhosaccharide units present in the oligosaccharide is one" §ietElioki the group
consisting of guluronic acid, mannuronic acid, galacturonic acid, iduronic acid, riburonic acid and
glucuronic acid. In a preferred embodiment the uronic acid oligosaccharide comprises at least 50
number% galpetuapie acishbasasdanietaleonissacishHitsiinthe Mronis acieligosacehatidg. The
uronic acid oligosaccharides used in the jnvention are preferably prepared from degradation of pectin,
pectate, algi b’f’t%%agﬁ%ﬁ'&%féi’tih%,’Wéﬁ‘%&?ﬂiéké&'d%?%éﬁﬁﬁ’ﬁ@,4‘1éﬁgﬁ%‘e‘?’@%‘ﬁ@ﬁw’l&&?ﬁ%%‘f*&%@; and/or
sialoglycangysnatepreferaiilycciactincandior alginate:even More:praferably okpestiny WR a
2008/153391RCT/NL 2008/050376, mast preferghly polygalacturonic acid, Preferably the degraded
pectin is pre&pﬁa!rté{%nb}b ﬁ?/(f\rltl)f%?gf?%%]&/grn %5%81(9 i?ﬁ?%é@%n(o frait gﬁﬂ/&?@éﬁ%’t%%ﬁé%%&ﬁ@f&ﬁ%@
preferably apple;seivisdndionsugarbeet pectin, even more preferably apple, citrus and/or sugar beet
pectin degraded by at least one iyase. Preferably the present composition comprises between 25 and
100 wt.%, more preferably between 50 and 100 wt.% uronic acid oligosaccharide with a DP of 2 to 250
based on tofsiRiitt BfupsHic adiendlibsast Ratideriissine sorposition, isoretprefefabiyrachierof 2 to
100, even musgpielarallyia RE.0f 2400 smesiielerably;a PR.of %é%%%%ﬂigﬁ&%%"\ﬁﬁég ht of

uronic acid oligosaccharide in the composition. In a preferred embodiment, at least one of the terminal
hexuronic aBfiGRRSOPINEURGAIE SBoShEdesdenarrasa @buplebsne e Hounrdasny effectively
protects against sttachmenbeipathpgenicbasteria o intestipaliepishelialcallsqThisis advantageous
for infants. Pref_esr.?blgfone of th tegjnin_al h?xtq(onic.%?cid uniﬁs comprises the C4-05 double bond. The
double bond At terninal ReXFORIC S8 UTIFREH fol AR B Brthirt e ARyHiat PrF6Ysis of
pectin with [VasexTihetegoni€ acicoligashacharidetcanchel derivaliseldy khekuoaic @aaidboligagaccharide
may be me L . amydate embodiment the uronic, acid, oligosaccharides, are
characteriz%?%%yﬁggiggil%é%g%?%y gé%%%o%% qf%e Srlg e"?gﬁ?;%‘g*g\}g“ %bé'%% %C(ﬁ%‘gjrénprgferably
above 70% A dised hlisrelizodegraedofoméihdsdpltionbqalsbtheferracstochsr UE writidegtiee ofn-

esterification;)isiiensleddo meap e £HEka :ilm.fm hoxdicagderoups.coniaingdin the
uronic acid oligosaccharide have been esterified (e.g. by methylation). Preferably the composition
comprises th&HoHtEdtBIEsaRtfsbaten anass Astattatng st seehantis divctenonysshbaidaride and
a pectin degradition praductsThe vigight satiel ansgalagtaralignsascharideufruatas-gligasacgharide :
pectin degragationnﬁrpd cg(iji{%lpreferabl Zthé%z .2 1: (I to 3), more preferably (12 to 7) : 1: (1 to 2). The
present comMpOIRBR BraEraraII chMBriies’d; 5Bt 8h fromidigrstitie BIjp Ssdaisifmiasedy B + C),
more preferabipBiblyo HbiwtHone v more:prededalily chrionhi(; wih&o ninosirpreiealnlye? . GiokOhwt. %

based on d%cﬂgggmh%kme lpfr&‘g%rl]ﬁ}g %g}gg%gs e oligosaccharide A contains at least 40 number %
galactose, more preferably at least 67% galactose, more preferably at least 75% galactose,
Preferably non-digestible oligosaccharide B contains at least 30 number% fructose, more

prelerably at {east 67% fructose, even more preferably at least 80% fructose.

According to a preferred embodiment of the present invention, the average DP of non-
digestible oligosaccharide A is at least 5 monosaccharide units lower than the average DP of
non-digesiible oligosaccharide B, preferably at least 10, even more preferably at least 15.
Preferably, non-digestible oligosaccharide A has an average DP of 2-10, more preferably 3-5.
Preferably non-digestible oligosaccharide B has an average DP below 200, more preferably
11-60, even more preferably 20-30. Including a non -digestible oligosaccharide with an
increased degree of polymerisation reduces the osmotic toad, which is advantageous for an
infant nutrition and/or improves prebiotic stimulation of the intestinal microbiota also at more

distal parts of the colon. The non-digestible oligosaccharide A and B with a different DP may
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WO 2008/153391PCT/NL2008/050376 Formulae The present infant andlor toddler nutrition is
preferably enterally administered, more preferably orally. The present infant and/or toddler nutrition is
prefe;rably useq&%s an mfg@} formulla. The present infant and/or toddler.nutrit}% can %g/%%%t?eously be
applied as a complzete nutrition for infants, Such food preferably comprises Ilplg, protein-an
carbohydrate and |s preferably administered in liquid form. Preferably the composition is a
ready-to-us&%f&uiéffﬁooﬂf@.gf’rs i aCTERly RSB G fGTPRY ke d TEAEP L - iR TBiSd
advantageoulspy invdinesel assstens ferprepacationdhananawdenio e seeanstitutedansphence a
reduced chance on contamination by hamaful micro-organisms. Hence, the present invention also
relates to an infant and/or toddler nutrition which preferably comprises between 5 and 50 en% lipid,
between 5 dhd&08énss pretéinybetweer bE:fanth 90 eindé Carboliydrate ped:nodn-vidbie:Bshreve and
non-digestihle plig: chari J/or B. lon % .Prefer bLE/ he pr t infant and/or
toddler nutrtia'gi%ﬁ&c%%l%g%ggg lﬁ%@éﬂ%ﬁ%@%ﬁ%ﬁ% C%%%[%Légin% %Hé’q fZ?%e gﬁ%“p?éteqﬁ)%nd
between 35MANE8E ervbcarbdhpirate@publs shbrefoilentigypercehthgdiantgeprdsentditive relative

I
amount each cops{ituentcontihutes 1o, the intal caloric yalue.abibe pieparation), Preferaply the infant

and/or toddler. nutrition comprises lipids. Preferably the infant and/or toddler nutrition comprises
vegetable lifitf. Pleféraniy e Rl ébrsgeinént 14 a°comBiRatisRudrvsgsieBlY Iidanieattiblst one oil
selected fropnighe:grioupiconsisting afdisby aninabialgas andhaeterialelh Prefaraly sihe dipida
comprises over 50 m 4100 Iéca}l (%ref rtabl__ over 1 wt.% bglﬁed on total fatty acids) a-linolenic acid
(ALA). PrefSranN the libid colmpoditih nBs S itkb: i oP SR LEH fn) ARG SAT A R b 4 and
15, more préferabbybbepwenn 5tandBoRreféiablythehpresentlinfantaadlorioddier matiitsion eamprises
long chain pelyunsaturated f ids (LC-PUPA ), more preferably eicosapentaenoic acid (EPA)
and/or docﬁg\%?(ga%ﬁﬁéggggé%ﬁ), and/or arachidonic acid (ARA). Preferably the infant and/or
toddler nutrition comprises, based on total fatty acids, 0.03 to 0.8 wt.%, more preferably 0.12 to 0.4
WL.% DHA. Rreferahly thecamposition fOmRiises hased ondnialiaily acids,0.0%,10,0 2.tk more
preferably 0.03 to 0.1 wt.% EPA. Preferably the composition comprises 0.03 tg 1.6 wt.%, more
preferably CE?D’?%%‘?S"W‘E?Wﬁhﬁoﬁégéﬁs%wﬁtcﬁhﬁéw%ﬁé%ﬁ lRaspreae el grl Y @sPisRA sbrartageously
reduces intestinahpemneabilits QhinREoNEs Hﬂqemraum@fﬁg&@r&%@@%ﬂh&!ﬂﬁ@%&%ﬁ%& & gypergistic
effect with the othFr cQ nents of the invention regarding an effect a e(}inst allergy, atopic dermatitis,
infections afid thé ﬁi%%s.lg‘]/%“g%sﬂé%@i%*ﬁwﬁéﬁd%i’@%ﬁéﬁf@’lﬁ?@féédry BYENARAHR BERREIIEddIer
nutrition comprises ProfEinscringepyoteitis liskahir thendtiitianalpreparatandare: preferaltycselected
from the group consistin %J]Lf“r;\e%%-q%rgﬂaingar}j%al grgtlgin{s 1gsgrch as. i[li&gr&teirlls,.irycludinr caseins and
whey proteins, meat proteins and egg ptoteins), \}/ege{ég & &‘p‘)l% e%ﬂscfs h'as él(l)})l/nﬁPSPe ,‘Wﬁ%at
protein, rice’grateirnspdtditerotéingdrrbpda priwen shydlelysatesdpartialycdidiefiexiensively), free
amino acidsand mixtyiRs eteRt: Gomicoerver it agen spure. PRNIGAL aNIK pIRte

proteins such as casein and whey proteins are particularly preferred, as the amino acid composition of
these protetid!isahvdifisaraneatrrsich pratent coiipbsioriiesitmbly vsdt tondsd fcandeallefgic
reaction in apiintankarelanitadiileredheratain.of sheripfantiouliitioniis.prelasably seleetesfrom the
group consisting of hydralysed milk protein (e.g. hydrolysed casein and/or hydrolysed whey protein),
hydrolysed ?‘}Jg‘gtaﬁfédprggiiﬁ an e inb SR Frhild s 8 6F tRdse pitkasrs fdﬁhé?ope@tg@é@?ﬁe
allergic reaotignsmaftihalinfantansiesstaddierand/ornicieasesoprotein) absesplion iRreferalbhythe

protein source.is extensiyely r partially hydrolysed. More preferably. the protein source |
extensivelyﬂ%e):/%% );iec V\)/ 5 ?}g/éin (%ri B& ?%{l_)griﬁ: C)%I\}V% ef".né.”-PPé’f%a‘?%%‘”fi’% ]tF% ng{%ﬁ% Adfo gfb&%ler
nutrition pompﬁsééﬂ'@estiﬁﬂe gatbohyidfatés: Theldigestiblintagbohydrates sedyinthessutitional

preparationace. pigferanlviselpsied oM. he.aleue SNSISting of sHsIose  asiass Mallgse, galactose,

glucose, fructose, corn syrup solids, starch and maltodextrins, and mixtures thereo re preferably
lactose. Thalgrisseiit Rf&HICardie ! tsdare Pt preteligbidembersesdriridralsanraBaldloments and
vitamins, chalines gawba%j@%ﬁmﬁg@anaygﬁnmql;ﬁ@@(%mi&s%%@éé&%@@%ﬁ%@@&@bi&/ﬂ@%pﬂ%&%“

compositio ,%o_ntains taurine, which reduces the symptoms of asthma (Ac/v. Exp. Med. Biol. 2003
526:403-10%1."ﬁéﬁe”llab‘/ﬁ’ﬁe%{c%yéi?ﬁéirl@igﬁ?:‘ﬁ%?vﬁﬂ?}fﬂ@'mﬁ%éﬁ@%sfﬂ%ﬂpPé‘ée TinfainCE$d/6¢ toddler
nutrition. Prgifiérably #herpreseabiotavd:aingdloriteddlerpulktion.conprsas Nuciealides.Rraferably, the
compositionscggpaﬁalris(ﬁﬁg%gggne 5'-mp§o C}g}gggate, uridine 5'- monophospate, adenosine

' < 1es ol bifd LCIEF T, - .
5 -monophos%ate, %uanosme p—monop' ospate, and inosine

)



monophospate. Preferably the present infant and/or toddler nutrition comprises 0.005 to 0.07, more
preferably 0.01 to 0.035 wt.% nucleotides based on dry weight. The presence of nucleotides
advantageousl;(m%fg%%?_ﬂg g}immune system, intestinal barrier and/or intestin%I microbiota, Thereby
nucleotides are expected to exert a synergistic effect with the other componeﬁ{féwglﬁﬁ\’fé’ﬁtion
regarding an effect against aIIerg , atopic dermatitis, infections WO 2008/153391PCT/N
L2008/0541 376 HH e fis! éPe)f/eraw thesBralentinfarh ARdroreuaernathtisrbbofiBisesboth

LC-PUTA ape:nusteotigese Prefesablsdieesaat intanbandioniaddiar nutition isadaon fermented
composition. ﬂFermentat'on_.?g mi ‘rq:%r[%anisgws results in a lowering of the pH., which may be
RO ISF HEWR ormetr teeth Preferibly, e EohmYsiith Aaks @k asdvE 518 dite

disadvantageous for hewly
preferably 6e0j@vergmonenpoeferablyl6.5 in order to reduce damage to teeth. Preferably the infant
and/or toddler nutrition has a pH between 6 and 8. Preferably, the present infant t and/or toddler
nutrition is a fermented composition. Preferably the present nutrition comprises a milk-derived product
fermented by Bifidebtbleiligrireleriof whishrth&eblls arecinactveteddafteldarméntation. Fhepmilk

derived proQueiihien nas.Reen (aimentad B, isie Lomplises IrRAMENls.Hand Ledgls excreted
B. breve, such as glyeoproteins, glycolipids, pepti (E}%Iyean, ipoteichoic acid EiLTA , lipoproteifs,

capsular polysatchaftifes affdrkst DNROFHESE impRuAstERle nidisemedindyce thatolBrariedof the

intestinal tragtagaiosicelenisation Mith-lacticacid predpicing: haciRras FEUIRer MAIs  LpeR; fermentation
and/or other interactions of B, breve with the ,mi}@;}deriyed products, additional bio-active compounds
may be forniddPEGEhAL: tﬁfﬁkﬁ%&ﬁ@ﬁﬁ] &% e &%gk?&éf&o%r?de@?méw BRI E I mmune
system andfpustimulate the colonizationiokthe intastinal amierobiota:The milk-detiveeiprodugkis

preferably sglected. fr e group consjsting.of milk, casejn, casein protein, casein protein
hydrolysat('as:9 éggg%%%ggit?eos{%\}\? ey?i\]/b%sén DFotain: v%(ﬁ&ﬁ/‘t’per% éligrelE E%@Pﬁh%‘?@f}‘%g/%’@sﬂ&je%‘f%nd
lactose or niikagresishierBetaMitkdcahdoewhbid Yk} isemi-skimmed milk and/or skimmed milk. Whey
can be sweet whey, and/or acid whey. Preferably the aqueous substrate to be fermented is skimmed

milk. Stool irregularities (e.g. hard stools, insufficient stool volume, diarrhoea) is a major problem in
many babie¥ oR-digssttlind thigestediipibblebns hayis&radvicetusioarlinisisenngthe fpreewto-

combination,pfRancvisble BabrevarRnd anentdigestible aligogacchaiidedmlinuid foed whigh has an
osmolality between 50 and 500 mOsm/kg, more preferably between 100 and 400 m sm/kg. Tn view

of the abov8 R SIS intSortaitthat HEYiq Rt oS8t IHPGEItHI dBEx rstHalie Aeestsssanistaloric
density, howewveristil§ ppauides suificientealprasde feeditbRaubjestittense pihe fiquigdeadnseferably
has a Calorigljgc%gtsc{}x l?ﬁm{g&? 911'1 az? dptzé.?el!é%ﬁ!/r?)lp E\b/gigfégg r% and 200. Preferably, the fructo-
oligosaccharide contains a terminal B(2,1) glycosidic linked glucose. Preferably, the fructo-
oligosaccharide contains at [east 7 B-linked fructose units, In a further preferred embodiment
inulin is used as non-digestible oligosaccharide B. Inulin is a type of fructo-oligosaccharide
wherein at least 75% of the glycosidic linkages are B(2,1) linkages. Typically, inulin has an
average chain length between 8 and 60 monosaccharide units. A suitable fructo-
oligosaccharide for use in the compositions of the present invention is commercially avaifable
under the trade name Raftiline®TIP (Orafti). Other suitable sources are raflilose {Orafti),

fibrulose and fibruline (Cosucra) and Frutafit and frutalose (Sensus).

Most preferred is transgalacto-oligosaccharide with an average DP below 10, preferably
below 6 as non-digestible oligosaccharide A and a fructo-oligosaccharide with an average DP
above 7, preferably above 11, even more preferably above 20, as non-digestible
oligosaccharide B, since such a combination was found to be optimal for improving intestinal

microbiota.
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WO 2008/153391PCT/NL2008/050376 preferably a caloric density of between 0.4 and 1.2 kcal/ml,
most preferably between 0.55 and 0.75 kcal/ml. The present infant and/or toddler nutrition preferably

has a viscosity@gt%gﬁpi;}ﬁnd 60 mPa.s, preferably between | and 20 mPa'%C@% @gﬁ{%@%p'y
between 1 and 10 mPa.s, most preferably between 1 and 6 mPa.s. The low Viscosity enstrés a proper

administration of the liquid, e.g. a proper passage through the hole of a nipple. Also this viscosity
closely rese B]%ﬁﬁ??ﬁé%%%ﬁ?@?rhﬁﬁﬁﬁ?ﬁﬁiﬁ?g BlgHdrRErec g Aigedshty sstit&in WAl gastric
emptying antigashibitesi@nengyhinidkes whichigigssntialfarsinfanisiane/or jadeless, which neeed.the
energy for optimal growth.and development. The present composijtjon.is prefer epared by
admixing aoj%{/vﬁ%lrgera %%b%i?’ti%ﬁ%oﬁn%rig&y\}vﬁt water: Drfrﬁr]%éﬁ%/&r?*%lﬁfbr%gg}ils Vg in such
way. The presenisinveintibnlhudvalswrelatedito apadkagdd poligerssompatitiornyhetein Saidrpgackage
is provided with ipstrugtion. ta admix thepowder. with & syl mapnoynt of liguid, thereby resulting in a
liquid composition[é%w%th a viig(c?:)(&isity ‘b}e'tw'eeh_-i and GOC%mP%%. T ef?/lgs%gé%sy‘}i?f {fﬁtel ?a?uféllhgl etermined
using a Phy&fes RhesmdidiMCR BooPHyKiza Vessteehnik ambidnobtigencémdany)iat shear rate

of 95 s at 2Q,fqodnciHling Nansviakle By @&Yﬁéﬂﬂl@@@%&ﬁ%ﬁ&%ﬁé&ﬁdIgﬁ{é}i@m{&rﬁpﬁﬁlﬁzwt”ﬂo“
e b.

in particular compared to infant and/or toddler nutrition comprising via breve. This is particularly
advantageot RSP HiliddhtAnt St /SRRSO IE S S TRIAS Radneliseatalsrigsddernatrfiiivaccording
to the presentdnyestionipreferably is shelf stable at ambient temperature for at least 6 months,
preferably at least 12 months, preferably when the infant and/or toddler nutrition is in a liquid,
ready-to-feed form. Applications The infant and/or toddler nutrition according to the present invention
has been foling techerpiagiculany wsdioascatnufrition fospremaiarely boisn bahiesismattcely-born

babies (vaggnagfp(- s Well as caesarean section delivered infants), infants.which are in the adaptation
period to solfé’ 06]%, i%]? ﬁfscah%}z)rc toddlers Wi%lgﬁlilﬁéﬁggggddtrﬁ%i&’ %’ﬁ: or é%?fgélﬁﬁlga r%crsn %Ilaénr(g%i) and/or
infants and/@fffsdiiers with an increased risk for infections, such as infants and/or toddlers attending

day care ceftigsyrsyfiening fremiinfggtions. Jhe invention iéfpﬂfggkﬂéé%@ﬂjé’%t@%%ﬁu§nf(?5t§{?ginalIy
born infants. The invention is particularly advantageous for WO 2008/153391PCT/NL2008/050376
monosaccharide units of oligosaccharide A, the monosaccharide being at least 40 number%
higher that the percentage of the same monosaccharide in oligosaccharide B; and/or
it) in the percentage of at least one glycosidic linkage of oligosaccharide A based on total
glycosidic linkages of oligosaccharide A, the glycosidic linkage being at least 40% higher
than the percentage of the same glycosidic linkage in oligosaccharide B; and/or
i} in the degrec of polymerisation of oligosaccharide A, degree of polymerisation of
oligosaccharide A being at least 5 monosaccharide units lower than the degree of

polymerisation of oligosaccharide B.

In a preferred embodiment the present composition further comprises a non-digestible
oligosaccharide C. The non-digestible oligosaccharide € comprises uronic acid
oligosaccharides. The term uronic acid oligosdccharide as used in the present invention refers
Lo an oligosaccharide wherein at least 50 number% of the monosaccharide units present in the
oligosaccharide is one selected from the group consisting of guluronic acid, mannuronic acid,
galacturonic acid, iduronic acid, riburonic acid and glucuronic acid. In a preferred
embodiment the uronic acid oligosaccharide comprises at least 50 number% galacturonic acid
based on tofal uronic acid units in the uronic acid oligosaccharide. The uronic acid
oligosaccharides used in the invention are preferably prepared from degradation of pectin,
pectate, alginate, chondroitine, hyaluronic acids, heparine, heparane, bacterial carbohydrates,

and/or sialoglycans, more preferably of pectin and/or alginate, even more preferably of pectin,
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caesarean section delivered infants since these infants have an impaired microbial colonisation of die
large iffiest ne. Hence the present invention provides a method for providing nutrition to a human infant
and/or toddler,\ﬁ%iq{}r%%%?%comprising administering to the infant and/or toddle/r the present
composition. Preferably the infant and/or toddler has an age between 0 and6 oMt g,mé\‘}séﬁ more
preferably between 0 and 18 month, most preferably between 0 and 12 months. In a preferred
embodimentit FHSSEAbVEHEBHISHIBES & thetHGE 1 BrofiditkpTidastidredna Huiaprafaiwith the
age of 0-12 menthsisla preferred embodinentihepresentinvaptarovides a-emethed fopproviding
nutrition to a.humar}d}onIe[ with the age of 12-36 months. T%Eﬁﬁr)?resent invention also provides a
method for SHMUIAIRG tHERRARH SPARiIMRAR BRGTor ESTaRY, BaHpASING ARfHihisternbeE! dsiiosition
comprising degpradebley Bi brevenamgha.non-digestible oligosaccharide A and/or B and optionally C to
the infant and/or toddler. The present invention thus also provides a method for stimulating the health
in an infant and/or toddler comprising the steps a) admixing i) an in particular nutritionally or
pharmaceutiéaliydidedpeapiestitjuidrand iya dnpporwipbsition; Wheredn the dry/compositichribbomprises
B. breve ang.Anay sasstiblp Alsasasanarie Aandionfand.Aptionaliy G, Anskatep.b) administering

the composition obtained in step a) to an infant and/or toddler, Administration of an infant nutrition
comprising HEHEVEHIB B AR it sacsbriidigBstine anpostieshande retbarthge sUsK result8ln
improvement.ef therintesiinalmianpbieta bysincreasinethe numbers of lashe,acid prossing hacteria
and/or by deirireasint?l Erzle wumbers of pathogenic bacteria and/or by stimulation of the immune system.
Preferably, ShUFARESH SR IS HEBR CEMBHEMY non-viable B. breve and non-digestible
oligosaccharide A and/or B and optionally C is used in a method for treatment and/or prevention of
gastro-intestinal disorders and/or immune disorders in infants and/ar toddlers, said method comprising
<';1dministerisrf1itig"l s8id ggﬁn%%]éi%t?(?él%gnér? infant an 2)% 0%8 gﬁﬁli?grlilcrzﬂlfgﬂ%cé I8R5y 8?112 e pAHTctiHy food
allergy), alleviggeshiditisdftdod hyperbemsitivithe atopit dermelitis] i@y allekgic agatopitatnemiag(
particularly fichy skin ¢aused bydeimatits; alisrgic gonyncivitis, astma, paricyladyswheering

caused by asthma, diarrhoea, intestinal inflammation, infections, constipation, intestinal cramps and/or
colics, can BESHitaBI{F At WO XTSI 1533 S PENAIL POG3/050876 ebiththBhpréadht hordtion. In a
preferred embadimeet.ihgipresenhinvantianRiavides.a meined,ior the: eatment ROJ/9F prgygntion of
(food) allergy, allergic rhinitis, food hypersensitivity, eczema (i.e. atopic dermatitis), asthma, diarrhoea,
intestinal inH4HMAtfon, and/or infection. Preferably the present invention provides a method for the
treatment and/or prevention of infection and/or diarrhoea. In a preferred embodiment, the present
invention provides a method for the treatment and/or prevention of (fogjg) lergy, asthma and/or atopic
WSy i S
immune systethaanthior redlicedutraiagidcatiomof atlerdens: thicuglhothie geitibatitiesadnharidceahodiment
the composifion is.lised 10 imprave the skin afiand reducethe itch of the skin in an infant and/or
toddler. In one embodime9nt theéjtr:ompof%jt?on}%ts lsed o re uce’\ﬁfﬁlé%%ign% iﬁlggﬁcinﬁgﬁlt andor toddler.

Furthermor@rdgfiinhistPatior Gl afirfidt aeiror dsdete oh matiorndomprisiep nofivwdbie 8 Hreve and a
non-digestible gligegacehaidesirengtisnshe imune system-iene:emhadingnt,an infapt and/or

toddler nutrition comprising non-viable B. breve and a non-digestible oligosaccharide A and/or B and
optionally CCfEHNEY i DABMaTrT Histieiearpheve REBhSiead Mg drsireesratory infections
and/or inflammation in infants and/or toddlers, said method comprising administering said infant
nutrition to §Pe%Qg&quaﬂndeloéo%ﬁ%%'gigﬁ' comprises the non-digestible oligosaccharides transgalacto-
oligosaccharide, fructo-oligosaccharide and a pectin degradation product. The weight ratio
transgalacto-oligosaccharide : fiucto-oligosaccharide : pectin  degradation product is

preferably (20 to 2) : 1: (1 to 3), more prelerably (1210 7): 1 : (1 to 2).
The present composition preferably comprises 0.05 to 20 wt.% non-digestible cligosaccharide

(A + B + C), more preferably 0.5 to 15 wt.%, even more preferably 1 to 10 wt.%, most

preferably 2.0 to 10 wt,% based on dry weight of the present composition.
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Preferably an infant and/or toddler nutrition comprising non-viable B. breve and a non-digestible
oligosaccharide A and/or B and optionally C is used in a method for treatment or prevention of diaper
dermatitis (or dj 1es, happy rashes, nappy dermatitis), in infants and/or toddlers, said method
comprising adﬁ%%ggé@%}%%d infant nutrition to an infant and/or a toddler. P?&E’%‘b%@“%(ﬁf’fﬁﬁént and/or
toddler nutrition comprising non-viable B. breve and a non-digestible oligosaccharide A and/or B and
optionally Ch&LEEEIn a method for treatment or prevention of colic and/or abdominal cramps,
abdominal binatipgsftatuience, abdeminalipain.copstipation dnfiammateny,bowek dissage. irsitable
bowel syndro’n}ega%pdlqrﬁor Jﬂ; ro\__/emient[_‘,of_bro e mi?r;;egalisati_on, and/or prevention of obesity
later-in-life (ParticUIAr Eeritral oBEai) I AR B AMOICIoYUTEIEn il RSOy Eorhpigh g ant
administeringrsaittinfant petationtoraminfanttaddifor mitoddtecacM@vantageously be applied as a
24)08/1533 T/ 090376 In this,document and in its claims; the verb "to,comprisg” and its
conjugationzgig ége%r%i %@gféoﬁgﬁ#%#a %3?%@5 %” %%%ﬁd%%tci?gﬁgs% I ﬂé%n& 1 1%11\3\/%1}% %'il% e uad%d, but
items not sp@eifieally meHtictiee ot BXtude . idiiom yeferenoe toiamelementlpyi¢hedndefinite

artcle "a" oriigni daeg nat exclyds the possially thatmers, han Anef teelement jo present, unless
the context clearly requires that there be one and only one of the elements. The indefihite article "a" or
"an” thus uSAM) ASEEHLdb IeAGtolfe® SERA P PESSAEaiah JRen - NRNASDIE Bebieve Hidgahand
anti-allergicieffect Male 8AkBlecice-te-Biwarkshverenahtaines fromiGharles River (Sonteren, The
Netherlands). Mice were housed individually in type 11 cages with semi-synthetic food (AING93)

based on the growth formulation of the American Institute of Nutrition (1993) and water both provided
ad libitum. Themiceweredividedintalthe differentireaimentigrouwpsiAD(INE6) ancceaskigreup was
divided in two cohorts of 3 animals per cohort., The second cohort started with a delay of one week.
Active sensft%]g]%ésr? Sv?)ai%%eecﬁo%%% %@%r\i/q\% i tlrdaip%%?’gﬁga %}gcl?{?oﬁ%@tp vty S5EEsY l??ﬁ\%%ﬂice from
the negativerSortrdiodnougi{group iy werelséneitized withdibosphaté buHeredidalinen(PBS) centaining
2.25 mg alugpine pydrexide. and 2. 23 maonesivm, Bydrgxids. as.ad ymiinject, Rierce) in a
volume of 100 htl bg I.p. injecgtiioqnétMiQ(r:ﬁe from the other.g}%%%gﬁvziws%%%}éﬁgé’ %i?@?ﬁﬁ?gfv%%umin
(OVA) in PBS 0% Riidiitsiagreontaiithél 25 %igrargininuinbaparoxidie aiedse. 28 meprhelyrissium
hydroxide (fdum InjerbrPiBrcaldia yolkimeRf 100 Ribbydds iniection: Founyaeks afterdha last

injection (on day 35, 38 and 41), the mice from groups B, C, and D were exposed for 20 minutes to
aerosolised SUAIBUIRIAC (1Y FRGHH VP S i iss BiwarakeBsol for 20 minutes). Mice from group A were
exposed to aerosolised saline. The aerosols were generated with a Jet nebulizer (Pan I1S-2, Pari-Werk
O o ORI 7 A A PRALY BB RIRRNE) SRROSCIERL ARSI R

toddler nutrition comprises vegetable lipids, Preferably the lipid component is a combination

of vegetable lipids and at least one oil selected from the group consisting of fish, animal,

algae and bacterial oil. Preferably, the lipid comprises over 50 mg/100 keal (preferably over 1

wt.% based on total fatty acids) e-linolenic acid (ALA). Preferably the lipid composition has a

wit/wt ratio of linoleic acid (LA) and ALA between 4 and 15, more preferably between 5 and

8. Proferably the present infant and/or toddler nutrition comprises long chain polyunsaturated

fatty acids (LC-PUFA), morec preferably eicosapentaenoic acid (EPA)  and/or

docosahexacnoic acid (DHA), and/or arachidonic acid (ARA). Preferably the infant and/or

toddler nutrition comprises, based on total fatty acids, 0.03 to 0.8 wt.%, more preferably .12

to 0.4 wi.% DHA. Preferably the composition comprises, based on total fatty acids, 0.01 to

0.2 wt.%, more preferably 0.03 to 0.1 wt.% EPA. Preferably the composition comprises .03

to 1.6 wt.%, more preferably 0.12 to 0.8 wt.% ARA based on total fatty acids. The presence

of LC-PUFA advantageously reduces intestinal permeability or improves the inumune system

or both, thereby exerting a synergistic effect with the other components of the invention

regarding an effect against allergy, atopic dermatitis, infections and the like,
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Starting on day 28 and ending on day 42, mice were treated orally every day: Mice from group A and B
received 200 pl NaCl/day. Mice from group C received 109 CFU Blfidobacterium breve M16-V in 200
ul saline and r%j&ez&%m%gﬁup D received the same amount of bacteria as inLgE[oup C with the

tity eat-Ir

] 1
difference that it was -Inactivated for 10 minutes at 90C. Composition c 'cor/%ﬁ%“egéﬂ ie¢¥than 103

clu living B. breve per g dry weight WO 2008/153391PCT/NL2008/050376 (i.e. below the detection
limit). Composition C comprised inactivated B. breve in an amount equivalent to 109 cfu B. breve. At
day 41 basatearibigknesa wassdeterminad usingiaspsingriaaded caliper{MitutoyR, Megnendaal, The
Netherlandsg.is bsq uently, mice were c arllepge%[gy inj%(?:ting 20 ill Q\_/,A)(4IQ kg/m] in PBS)
intracutanedusiy' i o%ﬁ%n%ra}'%llnaﬁ%g%?%% &S S Bhif A HB F BEEN SR et theti By 5y i6turane,
07 and NgarDugio fvedsusanmBntscofibotinearinyeradakembefore andeh6and pdhoursafter:OVA
challenge u -ane lzation of the animals The results are shown in table 1. The negative control
showedgan ggﬁﬁ%kr?é%%}%?éggg%l%? z%lé]&ta 6% gg?i[ﬁcf)nairg 't6 tj“é’%b%iﬁ‘\?é on %8],%%% g\fv(fe{%]%et to
100%. Treatitfeh¢anitaviablé&Brareviesstrowet on/ ais9sincteasdiot earithickibss)Thisindicates a

reduction ofthe allergic Fsggtmmda@%%&%&%gl nared IR dbe.pesitive andnegativg, canmel,

Non-viable B. breve resulted in a 60 % increase of ear thickness. This indicates a reduction of the
allergic reactidiofAbdlics 2 dbhiaRiter ey psisis b Hsganeocsitrepmsseoreslifeste
indicative obansanti-aleigis.andiar immingdreprevingoeifest afnamviableR, bravetoa somparable
extent (about 75%) of viable B. breve cells. This is S\urpr{jsing,sll_nce the inactivated B. breve is not
expected to HEVESUEA AR SREAPYNCE TESnHE: WU o dhHedt\iY STE0BMHCET thE i Shble):
Percentagefafreahthigkngssimcrease dilérjaraliergicréiactipaugrovaluininiin patb/canice.Mice
: ; -
treatment QB%HR)@%%%/I%}? %‘f‘(l)?cc;:zl:i R ;S’yedal'giy/é)e \'f%getablc protein and/or amino acids, The use of these
proteins further reduces the allergic reactions of the infant and/or toddler and/or increases
protein absorption. Preferably the protein source is exiensively and/or partially hydrolysed.
More preferably the protein source is extensively hydrolyscd whey protein derived from

cow’s milk.

Preferably the infant and/or toddicr nutrition comprises digestible carbohydrates. The
digestible carbohydrates used in the nufritional preparation are preferably selected from the
group Consi.sti_ng of sucrose, lactose, maltose, galactose, glucose, fructose, corn syrup solids,

starch and maltodextrins, and mixtures thereof, more preferably lactose,

The present infant and/or toddler nutrition preferably comprises minerals, trace elements and
vitamins, choline, taurine, carnitine, myo-inositol and/or mixtures thereof. Preferably the
present composition contains taurine, which reduces the symptoms of asthma (Adv. Exp. Med.
Biol. 2003 526:403-10). The taurine acts synergistically with the components in the present
infant and/or toddler nutrition. Preferably the present infant and/or toddler mutrition compriscs
nucleotides. Preferably, the composition comprises cytidine 5’-monophospate, uridine 5°-
monophospate, adenosine 5°-monecphospate, geanosine 5’-monophospate, and inosine 5°-
monophospate. Preferably the present infant and/or toddier nutrition comprises 0.005 to 0.07,
more preferably 0.01 to 0.035 wt.% nucleotides based on dry weight. The presence of
nucleotides advantageously affects the immune system, intestinal barrier and/or intestinal
microbiota. Thereby nucleotides are expected to exert a synergistic effect with the other

components of the invention regarding an eflect against allergy, atopic dermatitis, infections
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Relativereductionin allergic reaction in % Group A, Negative control 20.49 (9.83) 100 Group B,
Positive control 100 (6.86) 0 GroupC,treatmentwith living B. breve

W 2008/153391 PCT/NL2068/650376

and the hike. Preferably the present infant and/or toddler nutrition comprises both LC-PUFA

and nucleotides.

Proferably, the present infant and/or toddler nutritionis a non fermented composition.
Fermentation by micro-organisms resulfs in a lowering of the pH, which may be
disadvantageous for newly formed teeth. Preferably, the composition has a pH above 5.5,
more preferably 6.9, even more preferably 6.5 in order to reduce damage to teeth, Preferably

the infant and/or toddler nutrition has a pH between 6 and 8.

Preferably, the present infant and/or toddler nutrition is a fermented composition. Preferably
the present nuirition comprises a milk-derived product fermented by Bifidobacterium breve,
of which the cells are inactivated after fermentation. The milk derived product which has been
fermented by B. breve comprises fragmenis or/and products excreted B. breve, such as
glycoproteins, glycolipids, peptidoglycan, lipoteichoic acid (LTA), lipoproteins, capsular
polysaccharides, and/or DNA. These immunogenic molecules induce the tolerance of the
intestinal tract against colonisation with lactic acid producing bacteria. Furthermore, upon
fermentation and/or other interactions of B. breve with the milk-derived products, additional
bio-active compounds may be formed, such as bioactive peptides and/or oligosaccharides,
which also stimulate the immune syster and/or stimulate the colonization of the intestinal
microbiota. The milk derived product is preferably selected from the group consisting of milk,
casein, casein protein, casein protein hydrolysate, casein peptides, whey, whey protein, whey
protein hydrolysate, whey peptides, and lactose or mixtures thereof, Milk can be whole milk,
semi-skimmed milk and/or skimmed milk. Whey can be sweet whey, and/or acid whey.

Preferably the aqueous substrate to be fermented is skimmed milk.

Stool i.rrc-:gulariti_es (e.g. hard stools, insufficient stool volume, diarrhoea) is a major problem
in many babies. It was found that stool problems may be reduced by administering the present
combination of non-viable B. breve and a non-digestible oligosaccharide in liquid food which
has an osmolality between 50 and 500 mOsm/kg, more preferably between 100 and 400

mOsm/kg.

In view of the above, it is also important that the liquid food composition does not have an
excessive caloric density, however still provides sufficient calories to feed the subject. Hence,

the liquid food preferably has a caloric density between 0.1 and 2.5 kcal/ml, even more
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45,13 (8.64)* 69 52 Group D, treated with non- viable B. breve 58.60 (13.12)* p < 0.05 compared to
pos ive control. WO 20081153391PCT7NL211081050376 Example 2The combination of non-viable

B. breve and n%%}%ﬁg?zj{% oligosaccharides POT/NL2008/050376

preferably a caloric density of between 0.4 and 1.2 keal/ml, most preferably between 0.55 and

G675 kcai/nﬂ.

The present infant and/or toddler nutrition preferably has a viscosity between 1 and 60 mPa.s,
preferably between 1 and 20 mPa.s, more preferably between | and 10 mPas, most preferably
between 1 and 6 mPa.s. The low viscosily ensures a proper administration of the liquid, e.g. a
proper passage through the hole of a nipple. Also this viscosity closely resembles the viscosily
of human milk. Furthermore, a low viscosity results in a normal gasiric emptying and a better
energy intake, which is essential for infants and/or toddlers which need the energy for optimal
growth and development. The present composition is preferably prepared by admixing a
powdered composition comprising with water, Normally infant formula is prepared in such
way. The present invention thus also relates to a packaged power composition wherein said
package is provided with instruction to admix the powder with a suitable amount of liquid,

thereby resulting in a liquid composition with a viscosity between 1 and 60 mPa.s.

The viscosity of the liquid is determined using a Physica Rheometer MCR 300 (Physica

Messtechnik GmbH, Ostfilden, Germany) at shear rate of 95 s at 20 °C.

Including non-viable B. breve increases the shelf-life of infant and/or toddler nutrition in
particular compared to infant and/or toddler nutrition comprising viable B. breve. This is
particularly advantageous for liquid infant and/or toddler nutrition. Thus the infant and/or
toddler nutrition according to the present invention preferably is shelf stable at ambient
temperature for at least 6 months, preferabiy at [east 12 months, preferably when the infant

and/or toddler nutrition is in a liquid, ready-to-feed form.

Applications

The mfant and/or toddler nufrition according to the present invention has been found 1o be
paiticularly useful as a nutrition for prematurely born babies, maturely born babies (vaginally
as well as caesarean section delivered infants), infants which are in the adaptation period (o
solid food, mfants and/or toddlers with an increased risk for or suffering from allergy, and/or
infants and/or toddlers with an increased risk for infections, such as infants and/or toddlers
attending day care centres, or suffering from infections. The invention is particularly

advantageous for vaginally born infants. The invention is particularly advantagcous for
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has an enhanced anti-allergic effect compared to the single components. CH3/HeOuJ mice (3-5
weeks) were obtained from Charles River. Mice were housed individually in type 1.1 cages with
semi-synthetic%%v%}%i% ﬁgotein free food and water both provided ad libitum. The mice were divided
into the different fréatmeént groups A-E (N=6) for 2 weeks. The different treaf)rﬁgfﬁ%%%@ﬁ% (N=6)
were a negative control group (group A), a positive control group (Group B), a group receiving 2* i0
CR) Bilidob&REHEM bIevE M1 Créatiiaifivateer fofao niiirss 4r90 @) pBrriirst (gisupid), a
group receiing2eme npm@jg@gtiﬂl@migosaccharides (TOS (derived from Vivinal GOS, Borculo
Domo) and leFOS (Raftilin HP, Orafti) in a w/w/ ratio 9/1 per g diet (Group D), and a group receiving
both heat inactivated B. breve and non-digestible oligosaccharides (Group E). The diet of group C and
D comprisesitiws ihagtivated it Bibreveinvateameunhen Givalentton2* 109 GhUper ig.giet. ihhat
composition pri less than.1 103 cut living B. hrevelg diet (which is below the detection limit).
Active sensﬁﬁzga@oﬁ)w% ”"psgﬁéo?]ré{eha%@Gﬁﬁgagét%%%%%g%Ii%l?i/‘ iﬂdﬂ,&i ? §§zd5% fa%lﬁ R§3ith 0.5 m
whey proteino(DivIytipie fiakioral, ¥Meghh 40wy widdizphotein/ngcRBSyawitl) ehdléfantoxih, 2&pg/m1

FoS, as an adivaollHhe mie iom.ine Regnie GRANBHALHR (UQURMINSLP SRRNiARI WD PBS
juvant. On day 54, the mice from groups A,

(phosphate buffered saline) containing cholera toxin as a th A
B, C, D and"EihEfE chEtRe et Withnrrieitiefivialfiojetivls o 20ePpdvisynpestéing(0 18 iepprotein/mi

PBS) in thedgfhaarpiRnac:n miheHatcas asaeonital RBSwasinieatatEakthickngsswas,measured
in duplicate using a digital micrometer (Mitutuyo, Veenendaal) at t=0 and t=1. The t=0 and control right

car swelling \WASTSHBIARBSY oY TR HRABES h R A tHETeR 8P afgoo! THeGaxitasare shown
in table 2. The negative control showed an ear thickness increase of 36.0 pm (set to 0%) compared to
the positiveﬁontrol e%?? 9 pm, which was set to 1 -viable B. breve showed

9 | ich was set to 100%. Treatment with no _ bre [
only an increase 'St Bar iRk eSS 18! Cf)r%.lﬁgso neica ié%“é%@dbﬁo%agﬂﬁ ANEPYETRXEABN of
about 35% tuwltiparedhtprifiegositivetandane gativestomrainheiugeof nobidigestible aligosaacharides

resulted in %i?g@ﬁiﬁ@% #&%5@%% &)c( ?ﬂn@%%ﬁﬁ: o] m% mg:@tﬁe&%ﬁ%&&‘&o 09( tg(%cg!lergic reaction of

about 45 % compared to the positive and negative control. T ination of non-viable B. breve and
non-digestible oligosaccharides resulted in an increase of ear thickness of only 80.4, This indicates an

WO 2008/1583HLRCAT/ Mk 2005/ GROS 4R HnexResied iemived refkotanOlRllarais reagHan f 64%

compared to the positive and negative control. Table: 2: Mean ear thickness increase due to allergic
reaction to %?;p}%(ﬂgiﬁrinc%@éi_smgcélﬂt?eéwén@)gmxmg i} an m particular nutritionally or

pharmaceutically acceptable liquid; and ii) a dry composition, wherein the dry composition 11
comprises B. hreve and a non-digestible oligosaccharide A and/or B and optionally C, and

step b) administering the composition obtained in step a) to an infant and/or toddler.

Administration of an infant nutrition comprising non-viable B. breve and a non-digestible
oligosaccharide advantageously results in improvement of the infestinal microbiota by

increasing the numbers of lactic acid producing bacteria and/or by decreasing the numbers of
pathogenic bacteria and/or by stimulation of the immune system. Preferably, an infant and/or
toddler nutrition comprising non-viable B. breve and non-digestible oligosaccharide A and/or
B and optionally Cis used in a method for treatment and/or prevention of gastro-intestinal
disorders and/or immune disorders in infants and/or toddlers, said method comprising

administering said composition to an infant and/or toddler.

Particularty allergy (more particularly food allergy), aliergic rhinitis, food hypersensitivity,
atopic dermatitis, i.e. allergic or atopic eczema, particularly itchy skin caused by dermatitis,
allergic conjunctivitis, asthma, particularly wheezing caused by asthma, diarrhoea, intestinal

mflammation, infections, constipation, intestinal cramps and/or colics, can be suitably treated

1 ¥



Ear increase in um (s.e.) Relativereductionin allergic reaction in % Group A, Negative control 36.0
(5.7)* 100 Group B, Positive control 159.9 (12.2) 0 Group C, treatment with non viable B. breve

WO 2008/153391 PCT/NLIGO8/050376

with the present nutrition. In a preferred embodiment, the present invention provides a method
for the treatment and/or prevention of (food) allergy, allergic rhinitis, food hypersensitivity,
eczema (1.e. atopic dermatitis). asthma, diarrhoea, intestinal inflammation, and/or infection.
Preferably the present invention provides a method for the treatment and/or prevention of
mnfcction and/or diarrhoca. In a preferred embodiment, the present invention provides a
method for the treatment and/or preveniion of (food) allergy, asthma and/or atopic dermatitis,
The reduced occurrence of these diseases is due Lo improved microbiota, improved immune
system and/or reduced translocation of allergens through the gut barrier. In one cmbodiment
the composition is used to improve the skin of and reduce the iich of the skin in an infant
and/or toddler. In one embodiment the composition is used to reduce wheezing in an infant

and/or toddler.

Furthermore, administration of an infant and/or toddler nutrition comprising non-viable 5.
breve and a non-digestible oligosaccharide strengthens the immune system. In one
embodiment, an infant and/or toddier nutrition comprising non-viable B. breve and a non-
digestible oligosaccharide A and/or B and optionally C is used in a method for treatment or
preveniion of systemic and/or respiratory infections and/or inflammation in infants and/or
toddlers, said method comprising administering said infant nutrition to an infant and/or a

taddler.

Preferably an infant and/or toddler nutrition comprising non-viable 5. breve and a non-
digestible oligosaccharide A and/or B and optionally C is used in a method for treatment or
prevention of diaper dermatitis (or diaper rashes, nappy rashes, nappy dermatitis), in infants
and/or toddlers, said method comprising administering said infant nutrition to an infant and/or

a toddler,

Preferably an infant and/or toddler nutrition comprising non-viable B. hreve and a non-
digestible oligosaccharide A and/or B and optionally C is used in a method for treatment or
prevention ol colic and/or abdominal cramps, abdominal bloating, (latulence, abdominal pain,
constipation, inflammatory bowel disease, hiritable bowel syndrome, and/or for improvement
of bone mineralisation, and/or prevention of obesity later-in-life (particularly central obesity),
in infants and/or toddlers, said method comprising administering said infant nutrition to an

infant and/or a toddler.
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116.0 (12.2)* 80.4 (10.8)* 35 GroupE,treatedwith non- viable B. breve and prebiotics 64 p C 0.05
compared to positive control. These results are indicative for an unexpected improved effect the
combination of non-digestible oligosaccharides and non-viable B. breve compared to the single
components. THig Fé}(ﬁ%@%?écted, since the inactivated B. breve cannot metdbdiiz& & f i tigestible

oligosaccharides. Example 3: Liquid toddler milk with B. breve . o _
In this document and in its claims, the verb "to comprise™ and its conjugations is used in its

non-limiting sense to mean that items following the word are included, but items not
specifically mentioned are not excluded. In addition, reference 1o an clement by the indefinite
article "a" or "an" does not exclude the possibility thal more than one of the element is
present, unless the context clearly requires that there be one and only one of the clements. The

indefinite article "a" or "an" thus usually means "at least one™

EXAMPLES

Example J:  Non-viable B, breve has an anti-allergic effect

Male BALB/c mice (6-8 weeks) were obtained from Charles River (Someren, The
Netherlands). Mice were housed individually in type I cages with semi-synthetic food
(AING93) based on the growth formulation of the American Institute of Nutrition (1993} and
water both provided ad libitum. The mice were divided into the different treatment groups A-
D (N=6) and each group was divided in two cohorts of 3 animals per cohort. The second
cohort started with a delay of one week.

Active sensitization was performed by two intraperitoneal injections at day 0 and day 7. The
mice from the negative control group (group A) were scnsitized with phosphate buffered
saline (PBS) containing 2.25 mg aluminum hydroxide and 2.25 magnesium hydroxide as
adjuvant (Alum inject, Pierce) in a volume of 100 ul by i.p. injection. Mice from the other
groups were sensifized with 10 [lg ovalbumin (OVAY) in PBS (0.2 pum filtered) containing 2.25
mg aluminum hydroxide and 2.25 mg magnesium hydroxide (Alum Imject, Pierce) in a
volume of 100 pl by i.p. injection.

Four weeks after the last injection (on day 35, 38 and 41), the mice from groups B, C, and D
were exposed for 20 minutes to acrosolised ovalbumin (10 mg/ml) (lotally 3 times one acrosol
for 20 minules). Mice [rom group A were exposed to aerosolised saline. The acrosols were
generated with a Jet nebulizer (Pari IS-2, Pari-Werk GmbH, Starnberg, Germany, particic size
2-3 microns) connected to a macrolon cage in which the mice were placed.

Starting on day 28 and ending on day 42, mice were treated orally every day: Mice from
group A and B received 200 pl NaCliday. Mice from group C received 107 CFU
Bifidobacterium breve M16-V in 200 pl saline and mice from group D received the same
amount of bacteria as in group C with the difference that it was heat-inactivated for 10

minutes at 90°C. Composition C comprised less than 10° cfu living B. breve per g dry weight
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A liquid, ready-to drink, growing up milk comprising per 100 ml: 67 kcal 1.9 g protein (cow's milk
protein) 8.1 g digestible carbohydrates (of which 7.8 glactose) 3.0 g fat 0.8 g non-digestible
oligosacchandes: 0.72 galacto-oligosaccharides derived from Vivival GOS 0.08 g fructan derived from
Raftilini-lP ¥ A§9%d*&uivalent of heat non-viable Bifidobacterium brevé pHHBSIY G270
2008/153391PCT/NL2008/050376 CLAIMS I. An infant and/or toddler nutrition comprising a
non-digestiblecoligésatehdsideinaiagior Bosaie Don-digestibledlivssaecshiafde hevingadegree of
polymerisatign,Qf.2.102Q@°ang ponwyiable Bilid.obacterium breve in an amount equivalent to 10 to
1013cfu B. breve per g dry weight of the infant and/or toddler nutrition, and comprising an amount of

viable BifidobadBridin Brelesr [€dekitan 103 SReBIBrévespes ¢ difineigneet widiisfantidntiior toddler
nUtrition.  Veenendaal, The Netherlands). Subsequently, mice were challenged by injecting 20 pl OVA
{40 pg/ml in PBS) intracutancously into the ear pinnea of both ears after animals had been
anaesthetized by isoflurane, O, and N>O. Duplo measurements of both ears were taken before
and 1, 6 and 24 hours after OVA challenge under anesthetization of the animals

The results are shown in table 1.

The negative control showed an car thickness increase of about 20% compared to the positive
control, which was set to 160%, Treatment with viable B. breve showed only a 45% increase
ol ear thickness. This indicates a reduction of the allergic reaction of about 70% compared to
the positive and negative control. Non-viable B. breve resulted in a 60 % increase of car
thickness. This indicaies a reduction of the allergic reaction of about 52 % compared to the
positive and negative control. These results are indicative of an anti-allergic and/or immune
improving effect of non-viable B. breve to a comparable extent (about 75%) of viable B, breve
cells. This is surprising since the inactivated B. breve is not expected to have such an effect

since it cannot have an effect via improvement of the flora,

mice,

Mice treatment group Relative ear increase in % | Relative reduction in
(s.c.) allergic reaction in %

Group A, Negative control 201.49 (9.83) 100

Group B, Positive control 100 (6.86) 0

Group C, treatment with | 45,13 (8.64)* 69

living B. breve

Group D, treated with non- | 58.60 (13.12)* 52

viabie B. breve

* p < 0.05 compared to positive control.

20



2. The nutrition according to claim 1 which is in aready-to-feed liquid fonn. 3. The nutrition according to
claim I or 2 further comprising an extensively and/or partially hydrolysed protein source. 4. The
nutrition according to an of the preceding claims which is shelf stable at ambient temperature for at
least 6 months"%& u%?ljuon according to any of the preceding claims whidh'f E”az’?{@P%?‘?ﬁE(hted infant
and/or toddler nutrltlon 6. ‘The nutrltlon accordlng to any of the precedlng clalms whereln the pH of the
nutrition is L ' sualdlsity

non- dlgestlt;{gsqhggﬂ’a@ﬁ@&ﬁﬂﬂﬁdﬁ@@i@ ﬁfd’&h@dﬁﬁ!@hﬁ&@@g{gggigggt@ﬁ%%@ccharlde A and B differ
either: i) in the hg)ercentage of at least one monosaccharide of oligosaccharide A based on total

monosacchiride iy ofHifgdsatchiarite A ifhe WBHESalonaride Being AtTeddi %0 WornbEvsRigher
that the pel’@ﬁilma@eln)f’ ﬁhe@am@ﬁ@emasazcmuq@urbmlg@aa@ahﬂrlgﬁaﬁmam{%@a imthepersemtage of

at least one glyc S mka e of oli osacch r|d n.total glycosidie I|nka e
ollgosacchaé1 (% g« tﬁegflé{(?%l cclfﬁ Age elrﬁ‘é}a %‘@t Eﬁ) ﬁ%ﬁé}?h%gﬂcfﬁé‘ﬁélpé 55%40?%3 same
glycosidic lidkagpkin dligdsacokarideBnagadigrs WO 20(dBKk5833LRETMNI20L1O50BH6up A),

a positive control group (Group B), a group receiving 2*10° CFU Bifidobacterium breve

M16-V, heat-inactivated for 10 minutes at 90 °C, per g diet (group C), a group receiving 20
mg non-digestible oligosaccharides (TOS (derived from Vivinal GOS, Borculo Domo) and
IcFOS (Raftilin HP, Orafti) in a w/w/ ratio 9/1 per g diet (Group D), and a group receiving
both heat inactivated 5. breve and non-digestible oligosaccharides (Group ). The diet of
group C and D comprises thus inactivated B. breve in an amount equivalent to 2*10° CFU per
g diet. The composition coniprises less than 1 10° cfu living B. breve/s dict (which 1s below

the detection limit).

Aclive sensitization was performed by intragastric gavage al day 14, 21, 28, 35, 42 and 49
with 0.5 ml whey protein (DMV International, Veghel, 40 mg whey protein/ml PRS, with
cholera toxin, 20 pg/ml PBS, as an adjuvant.) The mice from the negative control group
(group A) were sensitized with PBS (phosphate buffered saline) containing cholera toxin as
adjuvant,

On day 54, the mice from groups A, B, C, D and E were challenged with intradermally
injection of 20 pl whey protein (0.5 mg protein/ml PBS) in the left ear pinnae. In the right ear
as a control PBS was injected. Ear thickness was measured in duplicate using a digital
micrometer (Mitutuyo, Veenendaal) at =0 and t=1. The =0 and control right car swelling was

subtracted from the thickness measured i the lefi ear at t==1,

The results are shown in table 2. The negative control showed an car 1h1ckncss increase of
36.0 um (set to 0%) compared to the positive control, 159.9 pum, which was set to 100%.
Treatment with non-viable B. breve showed only an increase of ear thickness of 116.0 pm.
This indicates a reduction of the allergic reaction of about 35% compared to the positive and
negative control. The use of non-digestible oligosaccharides resulted in a 103.8 pm increase
of ear thickness. This indicates a reduction of the allergic reaction of about 45 % compared to
- the posiiive and negative control, The combination of non-viable B. breve and non-digestible

oligosaccharides resulted in an increase of ear thickness of only 80.4. This indicates an
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ii)in the degree of polymerisation of oligosaccharide A, the degree of polymerisation of
oligosaccharide A being at least 5 monosaccharide units lower than the degree of polymerisation of
otlgosaccharlde B. 8 The nutrition according any of the preceding claims Whereln the non-digestible
ollgosaccharlde 2%%‘ 184’ rom the group consisting of fructo- ollgosaccharl%% %?}”i’ﬁ@éﬁfﬁle dextrin,
galacto-oligosaccharide, xylo-oligosaccharide, arabinooligosaccharide,

arabinogal a6 LaEErANeE: HluesoplinbeHemarieRs g fdtn sompescenabRIogElkecihanno-oli
gosaccharidgspaan fs-@l gosaechari de, chito - oligosaccharide, uronic acid oligosaccharide,
sialyloligosaccharide and fucooligosaccharide 9 The nutrition according to any of the preceding claims
wherein at cast 60 number% of the total monosaccharide units of oligosaccharide A and/or B are

nutrition a¢egrding-to any of the prece ing-claims-compri .n" o.aﬂu‘ﬂ”har:de A and B whe rein the
weight ratlo\%iectt\:/\/igceart;Tﬁ SE3dtharide A g‘{ﬁj i rcolrrﬁjjf E‘? {5/ 1/10] TLHRE nutiitisH%ccdrd ng to any
of the precedlng claims Whereln ohgosaccharlde Aisa transgalactaeﬂ)]l@@samh@mde &nd

oligosacc is s fructo=olig osacchy 2. The-nutritton-aceordipg-to-any of the-preceding
) a /¢ COTTO ?b g
claims compnsn?q wt.% non-g |qest le’oligosaccharide based on dry weight of the infant

and/or tod :i@rqtlgtBuBmIﬂLgl wmrﬁlutritlonlé%@o(rwrﬁj to any of the pre¢eding claims further comprising
cicosapen Q%I&(aég acig (ERAan H{LHOHLMI f(j;l&”&)l(, acid(DHA); %lgu'/ur arachidonicacicj(ARA). 14.

The nutritljn.ac ording to any of the preceding claims further comprising between 5 and 50 en% lipid,
between 5 att 5@ e protein, betwedn 15 and 90 en% carbohydrate.

Group E, freated with non- | 80.4 (10.8)* 64

viable B. breve and prebiotics

* P < 0.05 compared to positive control.

These results are indicative for an unexpected improved effect the combination of non-
digestible oligosaccharides and non-viable 5. breve compared to the single components. This
is unexpected, since the inactivated B. breve cannot metabolize the non-digestible

oligosaccharides.

Example 3: Liquid toddler milk with 5. breve

A liquid, ready-to drink, growing up milk comprising per 100 mi:

- 67 keal

- 1.9 g protein (cow’s milk protein)

- 8.1 g digestible carbohydrates (of which 7.8 g lactose)

- 3.0 g fat ‘

- 0.8 g non-digestible oligosaccharides:
0.72 galacto-oligosaccharides derived from Vivival GOS
0.08 g fructan derived from RaftilinHP

- 5.107 efu equivalent of heat non-viable Bifidobacterium breve

pH about 6.7
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15. The nutrition according to any of the preceding claims wherein the non -viable B. breve is selected
from non-viable B. breve strain M-16V and B. breve strainl-2219. 16. Use of an infant and/or toddler
nutrition according to any of the preceding claims for the manufacture of a composition for providing
nutrition to an i“n"éﬁp%ﬁjﬁgﬂoddler. 17. Use of an infant and/or toddler nutritWﬁEpMPaflﬁ“ﬁjt ' any of
claims 1-15 for the manufacture of a composition for treatment and/or prevention of a llergy, preferably
food allergy ‘@hti#d#atopic diseases including eczema and/or asthma. 18. Use of an infant and/or
toddler nutrition according to any of claims 1-15 for the manufacture of a composition for treatment
and/or prevention of infection. 19. Use of an infant and/or toddler nutrition according to any of claims

1-15 for the mahufaBulPEBF 36 dodtion T8i tHeauraneaitror prevaiasi e dwhigeraehraatits

and/or B, said non-digestible oligosaccharide having a degree of polymerisation of 2
to 200 and non-viable Bifidobacterium breve in an amount cquivalent to 10° to 107 chy
B. breve per g dry weight of the infant and/or toddler nutrition, and comprising an
amount of viable Bifidobacterium breve of less than 10° clu B. breve per g dry weight

of the infant and/or toddler nutrition.
2. The nutrition according to claim 1 which is in a rcady-to-leed lquid form.

3. The nufrition according to claim I or 2 further comprising an exiensively and/or

partially hydrolysed protein source.

4. The nutrition according to any of the preceding claims which is shelf stable at ambient

lemperature for at least 6 months,

5. The nutrition according to any of the preceding claims which is a non-fermented infant

and/or ioddler nutrition.

6. The nutrition according to any of the preceding claims wherein the pH of the nutrition

18 between 6 and 8.

7. The nutrition according any of the preceding claims comprising non-digestible

oligosaccharide A and B, wherein the non-digestible oligosaccharide A and B differ

either:

1} in the percentage of at lcast onc monosaccharide of oligosaccharide A
based on iotal monosaccharide units of oligosaccharide A, the
monosaccharide being al least 40 number% higher that the percentage of
the same monosaccharide in oligosaccharide B; and/or

i) in the percentage of at least one glycosidic linkage of oligosaccharide A

based on total glycosidic linkages of oligosaccharide A, the glycosidic
linkage being at least 40% higher than the percentage of the same

glycosidic linkage in oligosaccharide B; and/or
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11

12,

14,

1) in the degree of polymerisation of oligosaccharide A, the degree of
polymerisation of oligosaccharide A being at least 5 monosaccharide units

lower than the degree of polyrmerisation of oligosaccharide B.

The nutrition according any of the preceding claims whercin the non-digestible
oligosacchar%de is selected from the group consisting of {ructo-oligosaccharide, non-
digestible  dextrin,  galacto-oligosaccharide,  xylo-oligosaccharide,  arabino-
oligosaccharide, arabinogalacto-oligosaccharide, gluco-oligosaccharide, glucomanno-
oligosaccharide, galactomanno-cligosaccharide, mannan-oligosaccharide, chito-
oligosaccharide, uronic acid oligosaccharide, sialvloligosaccharide and fuco-

oligosaccharide

The nutrition according to any of the preceding claims wherein at least 60 number% of
the total monosaccharide units of oligosaccharide A and/or B are monosaccharides

selected from the group consisting of galactose, fructose and ghicose.

. The nutrition according to any of the preceding claims comprising oligosaccharide A

and B wherein the weight ratio between oligosaccharide A and B is from 19/1 to 1/19.

The nutrition according to any of the preceding claims wherein oligosaccharide A is a

transgalacto-oligosaccharide and oligosaccharide B is a fructo-oligosaccharide,

The nufrition according to any of the preceding claims comprising 0.5 to 10 wt.% non-

digestible oligosaccharide based on dry weight of the infant and/or toddler nutrition.

. The nutrition according to any of the preceding claims further comprising

cicosapentaenoic acid (EPAY and/or docosahexacneic acid (DHA), and/or arachidonic

acid (ARA).
The nutrition according to any of the preceding claims further comprising between 5

and 50 en% lipid, between 5 and 50 en% protein, between 15 and 90 en%

carbohydrate.
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16.

18.

. The nufrition according to any of the preceding claims wherein the non -viable B.

breve is selected from non-viable B. breve strain M-16V and B, breve strainf-2219.

Use of an infant and/or toddler nutrition according to any of the preceding claims for

the manufacture of a composition for providing nutrition to an infant and/or toddler.

. Use of an infant and/or toddler nulrition according to any of claims 1-135 for the

manufacture of a composition for treatment and/or prevention of allergy, preferably

food allergy and/or atopic diseases including eczema and/or asthma.

Use of an infans and/or toddler nutrition according to any of claims [-15 for the

manufacture of a composition for treatment and/or prevention of infection,

. Use of an mfant and/or toddler nutrition according to any of claims 1-15 for the

manufacture of a composition for (reatment and/or prevention of diaper dermatitis.



