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Synergi sm of GOS and pol yfructose Field of the
i nvention The present invention relates to the field

wmtooburam heal th and nutrition. It provides nOREI/NL2005/000372

synergistic mxtures of prebiotic carbohydrates,
especially m xtures of gal act?ol i gosacchari des (GOS,
for exanple TOS) and pol yfructose (for exanple
Sphérgivm oREO%And pélyfrutfosé i onal conpositions
conpri sing these. TKe nutritional conpositions have
beneficial effects when fed to bottle fed or partially
R bemb 8l ehfbgnt s and al so have heal th inproving
gested by adults having intestinal
fThe lpresent, invemtivnaseldtesf foatmreiedd pf Bowah Honkleasd n(triioh. #rprovides

Irritable. B | S .1 BS) ., Back d.of th
PR TERisHh TuEseott P Bt CabebYRieR RGO RUGDES R ealacto-
6}i¥6§a€&1ahﬁe§jtdd)§,eﬂ)rié&hﬁp&aﬁgg & PbRAruefdde (@6 leWathple inulin), as

plays a cructal role in both human nutrition and =
tweel| ashnuttitienab gompesitonscenmuuising ase. dhe mufrifioneleeprapagitions have

| d di ' .
SRR IR 2 P R s v
heiles inhpreviap et aliehi iggstddybyt hdulanb figi iatestishl Botdems, such as

g&lor end- product of .netaboljsmshort-chain fatty
ammatoprdgwelddisepsa BRY or hirdable, Bawebsndgome(IBp)-at e
and :val erate, are forned, which are subsequently

rel eased into the blood. O her end products of
Back@oumd offthe imvantadn on i ncl ude for exanple | actate and

ccinate. T ot al ~anmounts. and conposi.ti pn
e Ty i R et it G i ogch PE, gy golon and
Fedtif P £ ErBGHI M1 bACHEMI Blim@h OMtfiorP Hnd EXGItHS ITBB bacterial
of pat hogeni c species, etc. A nethod to beneficiall hvdrat
@%@ ydrates

icompositier i taflyencedo bind(can |bgr modwldted ubbh dictass | intake.sC

admi.nistration.of prehiotics. "Prebiolics"” r .
SR bl BASR0 R uBL AR i ond hEPLIMefTe #Fferabotised by tre
bastefih hdidd A/majbt esd-plodectvf sietdbylisalsheit-ckigth Yatty acids (SCFA), such

stimulating the growth and/or activity of one or a
lap rAcetale, rpmenatyf byl and vajeratpe arofasmed o Mlighy ars subsequently

ORS00, O o 509 o kB o

erappleriactan ahd Suddindte. iThe aotdbambuntbend barspositiced (sedateve amounts)

6 56 R PRSGsHS Ty h i ro g RS SRR L fPH, exclusion

tof dathogenic species, etc. A method to beneficially influence the microbial flora and

human health is the administration of prebiotics. “Prebiotics” were defined as “non-
digestible food ingredients that beneficially affect the host by selectively stimulating
the growth and/or activity of one or a limited number of bacteria in the colon, and thus
improve the hosts health (Gibson and Roberfroid 1995, J. Nutr. 125, 1401-1412). The
criteria which a compound must fulfil in order to be classified as a prebiotic are: 1) it
must not be hydrolysed or absorbed in the upper part of the gastrointestinal tract
(stomach, small intestine), 2) it must be selectively fermented by one or more
potentially beneficial bacteria in the colon, 3) it must alter the colonic microbiota
towards a healthier composition and 4) it must preferably induce effects which are
beneficial to the health of the subject. Commonly used prebiotics are so-called non-

digestible carbohydrates (or “soluble dietary fibres), which pass undigested through
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(stomach, small intestine), 2) it nust be selectively
fermented by one or nore potentially beneficial

whamserdian in the colon, 3) it nust alter the cPdDNLZO0S/000372

m crobiota towards a heal thier conposition and 4) it
must preferably induce effects &hlch are beneficial to
the health of the subject. CommOnly used preblotlcs

Ak upyser Gattl $othe astrgigebtidal eractinke hedlagdeeihtedstine. "Hrbelidctude for
dietary fibres"), whjich Fass undl%hited t hr gught he
@Weplepafmct%ﬁlgﬁweclgaa@?? ol i®st Phggiruciases linﬁl("é) fp¢ transgalacto-

ﬁ§§ Tﬂeg‘lﬁ)u ug&e Othate)friaqﬂé Qiterature, there is often
&3

gos rldes ol i gof ruct ose, I nu
am@nbmmnngétweémdiel @esﬁozahams @oss, (STCGHS frhttoslngnshd:hhﬂde inulin,

n that in the Jiterat there is oft

qﬂgaﬁgq ey MYETANEEHeE HEIdG ang A, S s En eSS used dfr diferent
?5Hggng&g psqgeaari de, inulin, oligofructose and

i nul' o-ol i gosacchari des, and the sane term may be used

for different conpounds or conp03|t|ons Wl | known

SRS bobaEl eV 0 B AR By Bl Do o

agcticageidobatdrial lsuéiﬁﬁ’s Bicht«blﬂﬁbﬂ@h& rByﬁdolﬁl@férzh? ahd Realth benefits have
benefits have been ascribed to be due to this

éaeﬁrrrmscakb@qi yo befdugtto this stipwdatorny effegk for cxampleg bensdicial ffects of
dalhglull ?H 'fpucttéhgechh 4§ toﬁgéfrucﬁb's%h ﬁ?ntest nal function have been

I‘ uct os on 1 ntestl nal uncti oh have een
dlesxrrrbleﬂ) €kbnkihe aka/nE9X, J. N utrifie® 929,143 1NU4331S)iand tHiL ffect is thought

14 1433 nd this effe i.s thought.to be due t.o

30 RESWEAD & tuhdRRepte Slieet IR rs (8 SASLIECHPYE SrBuHte offec
Sl 13t Bhfidiba@bri£ CheAlrddQlithlr B 1iv6 ARRGER biffdobHBBEA! @flnts of the
either in vivo through bifidobacterial counts of

t he
ffagsesar iprvitra(se¢ eigoRobwrfoid, 4m RobaNutidG91, ZsuppdL 4%8 -4098).
Nutr 2001 , 73(surrl), 406S-409S). Human m | k appears
al so to have a bifidogenic effect, as the dom nant

[FaGhaT indk \Wph&dis Bles eTBavesd Bifldbgdifielefifett tdsaBis Hom@thnt bacteria which
infants are bifidobacteria. In contrast, bacteri al

herne satabbished inybraast-fsd mmfants age bifidabesteria, fiprcontrast, bacterial
Q:%[anh@h opﬁfulﬁ fh tlﬁfahﬁ it ﬂgﬁ d(ﬁ(élgg%@ bg 'bY@o?ﬁcthﬂa and is more
al . , J. Pedratr.

bacterl speci rnsen et
@irsdrseoimnbaetepial s;bdtctels (Hafinsefilet Gl.) 2000t Ji BedidtouGdstrotiiterol. Nutr. 30,

¢charides found in the_human mlKk are
RIS vt EfocT REn FEngan Hiedioth Bilk epetsgponsible for
qwbi?ifdhgéﬁc?'om%ﬁoﬁ@ effedTRAS eH@rtéTHQJefBéeh ﬁfaﬁ@ ko hﬁﬁﬂ}" Iuﬁ'a.l'ltrformula

such a way that it resenbles human mlk as_close
po suéhol wan tat #gpeemibiés lylmamamlk s plasely h@p@@ﬂaée and %spvcealyy that it

mélllez Y erbe{ %rycsugflglreﬁ:rhblgts ic € H’m% uhllén rr-lrllﬂ( SThi sa }Slasbbeen done by
adding prebiotics to infant milk formula (Boehm et al. Acta Paediatr. Suppl. 2003, 441,
64-67 and Moro et al. 2002, J Pediatr Gastroenterol Nutr 34, 291-295). For example,
supplementation of bovine milk formula with an oligosaccharide mixture comprising
trans-galactooligosaccharides (TOS) and inulinHP has been described to increase the
faecal count of bifidobacteria in bottle fed infants (Boehm et al. 2002, Arch Dis Child
86, F178-F181).

Also, supplementation of infant milk formula with TOS and inulin has been described

to have a bifidogenic effect, and to decrease faecal pH (Boehm et al. 2003 supra; Moro
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addi ng prebiotics to infant mlk fornula (Boehmet al.
Acta Paedi atr. Suppl. 2003, 441, 64-67 and Mdro et al

WO 110d2Pedi atr Gastroenterol Nutr 34, 291- 29B)T/NEZN05/000372

exanpl e, suppl enentation of bovine mlk formula with

an ol i gosaccharide m xture con‘p%_i si ng

trans-gal act ool i gosacchari des (TQOS) and inulinHP has

be@n 20085 AditdPakbdiatr. iSappled4E77410; Madanbr /02003, dfcta Paediatr. Suppl.

BobB08R B i 787l . Fhq)Fetaly Seommu BE 86:7178-F181;
MbQQ l.eREDDHES, 1 1O PeMhtr.] GEROENtBION. kNﬁtP rIp A M5t KeHiSizRM al. 2003, J

.inulin has Been described to have a bifidogenic

Bedietrt Gastnodntewl. ddwir. 8483d3fdecal pH (Boehm et al. 2003
supra; Moroet al. 2003, Acta Paediatr. Suppl.
441:77-79; Marini et al. 2003, Acta Paediatr. Suppl.

Hpén $8miehiatiBR SN Prediotiab by 24402 acil dteridictganidadids &retpadduced and
Neonata. Ed. 86: F178-F181; Mo et al. 2002, J.

thedpRtis loveared. rlgtsrabeeidli praduce either: lagate ydactagerang) acplatec(a Short
ghamZI%Qt 9P$€on o pr e%) ‘Bgrrglthel % D- ?&m3ﬁf c?ajblzcterza on

ic acid
ﬂwcbthen hannlr; pasduce dﬁlad&teaami pasemaiel,clad wnD-latwatep Bifidobacteria (and
il e either lactate or

Pg’éf L?e%c a ts%@t?aﬁtwtlhp%%fﬁeaéﬁa. the pragysfionof gasessugly as Hp and

L\ d6 3Bt PRdhek Sth& $CFAY k
gﬂ.fﬁl dg%}lag%(grl aet gﬁ) e&ot héecr asr#(ﬁlgh a%)? lﬂ%neate bug’éatgt ISObutyrate

aaidram:mdas@aldnm Tiu: edenct eff SCFAB) sfuphi abischwyrate gndrisbvalerate, are
| act Cld act do, not |ead to.the
Ridictint 2 the EutRL L pebaRR Hy et FaleBRE sheidyp Such as

AWsthHiadWae BLbreFoiRSFAr IHEPoREIPIRRIONSE Care DidIEatIvE, for the
I sobutyrate, valerate and isoval erate. The presence_of

Somantatior lof psotping Kok whisheths dRifidehegieriorhave a Re@ capability). Also,

[ C 0 f [ at es

oﬁ% ) elsM al Bat{taga eagg e’%ﬂ&@%cgﬁ e{%&%&gﬁé’ %%‘lg% %ﬁ dlalgt¥1te, such as .
Baa;i:&mbadaﬁa,cEnt&btmbhﬁlcn’@diowcaae, or are indicative

for the fernentation of proteins (of which the

Bi fi dobacteria have a poor capability). Al so, other

'Pﬂatv‘r“(ﬁfsl)n al h&aﬁée@{ kdoRtE® tRAPAR! BitRE B O MWeRGER %In%ohydrates

or lactate, such as Propionibacteria, Enterococci and
Rediase tedielatirep ginowsts pf Bifidebecrirée nnd/etpbrclmimlt:tlha@ortchmltantly an

LNt ake rtai higtjc carb nereasept he
e Seeing SR af Gl PEPHCRE, fin, SRERRIBL Biso the
mﬁiaqbﬂ%ﬂ bases, CaAkAMekdt! iy uaWahtedr Safpesné Qaéflas Offat@ence and
SCFA and decrease of pH has been observed. But al so
gbdominal pain, has been reported when introducing prebiotics, such as inulin or GOS,
into the diet. Furthermore, not only acetate but also increases in, for example, butyrate
have been reported, which is undesirable. A range of undesirable effects have therefore

been described, resulting from the consumption of nutrition supplemented with certain

prebiotics.

In the colon and faeces of breast fed infants the predominant SCFA found is acetate.
Furthermore high concentrations of lactate are found. These (relative) amounts are
higher than those observed in adults (where concentrations of lactate are generally
negligible) or in standard milk formula fed infants. Subsequently, concentrations of

propionate and especially butyrate are much lower in the colon and faeces of breast fed
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formati on of gases, which results in unwanted synptons
such as flatul ence and abdom nal pain, has been

wo apentael when i ntroduci ng prebiotics, such asP¢TNL2005/000372

or GOS, into the diet. Furthernore, not only acetate

but al so increases in, for exanple, butyrate have been
reported, which is undesirable. A range of undesirable
&ﬁilﬁh ¢ tlsanhiav sduil i eindf @/en 1beentidaesarintmd, fedewith tstandarkir infant milk
the consunption of nutyition sup nted with certajn . .
el he oH qfihg Recesdt lowestia breéé‘gég ggﬁérsv-e%%meméale& above, it is
HidpleStd Fsﬁo\@aeegmmeﬂa%m?&ﬁ_l rfs0 Lé@}?ec'ia?lgaﬁﬁﬂ(af&mula compositions,
urthernore high concentrations of lactate are found.

whehe whes| cahsunedd, aesmitninsanaingesting hmicroftaxa cldselyeresembling that of
gbserv(ﬁd in adults (where concentrations of |actate

peastfed\ MRSy negligible) or in standard mlk formula

fed infants. Subsequently, concentrations of

mpi onate and especially butyrate are nuch lower in

ydepldnetients ¢H¥CIA and lastateand 4 low eflempH hawe heqnydescribed. The

dul t han..i.n i nf f ' .
SO RS P D SRl o an
bathegdnid efféut cadiproeide aladdmedge td\acidaoleramndactadosieh as tthe lactic

I's desirable to provide nutrient conpositions, . .
a3 dBR Ty IS P A OST FERHE ORACER. offnintestnal wall
RARSHUTR Gesdribedl! SCEA afad alefg%gopﬁéfe Jﬁ&[&%&ﬁé@ﬁgﬁ%by aid to the

rese ing that of breast ants. Many
aftéinalsbafierSiofelrisn SCRA et alsamvodvedony effeictsnompptristalss, bile acid

been descri bed. The | owered.pH and. the pre

BRI PHE AP BB A PTBRUTIED (RAJLE e 105002). SCFA are
RASWR & R8E He theprb8Edtion T thuR GO dite iy ohBdaN hifi8& al ebsorption and
acid tolerant bacteria such as the lactic acid

pasuepriodugtione| udi ng Bi fi dobacteria). Al so effects of
SCFA on the intestinal wall have been described. SCFA
are an energy source of colonocytes and thereby aid to
Deaiilcd destiptian obthe inventiomt egrity. SCFA are al so
involved in effects, on peristalsi bile acid

TBe PERSERLSAY enfers sHIpsistghpiquad that &i@% (gspesirlie T i2ad ipefyfructose
&cfsggciﬁl)ginuﬁlgﬂf whr %ggﬁm%}é@&/t\)é’eﬂ\ﬁf&k@gmcta%ﬂﬁe%# BLRACHE effects

uct’ on mucus and are din mnera
alhscdr ganhhatrbeaxglamedby goriocteaseiio the ettwr b thtehbéisalrtifddbacteria and

e BB R P e SR B At

the prior art (e.g. in Boehm er al. 2002, supra). In particular, it was unexpectedly found

k=

that, following administration of GOS and polyfructose mixtures, there was an increase
in the total amounts of SCFA formed, an increase in the relative amounts of acetate and
lactate and a decrease in faecal pH of infants, whereby these effects were not correlated
with an increased (relative) amount of Bifidobacteria. Beside a beneficial SCFA
amount and profile and an increased amount of lactate, a decrease in gas formation was
observed. Further, lactate itself was found to have a hitherto unknown beneficial effect
on the colon, as it was found to increase the secretion of prostaglandin E1 and
prostaglandin E2. This effect was previously only reported for SCFA, especially acetate
(Willemsen et al. 2003, Gut 52, 1442-1447). Compositions comprising lactate, and
compositions comprising prebiotics which stimulate lactate production, may therefore

be used to stimulate mucin production and support the mucosal barrier integrity
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(especially inulin), when adm ni stered together,
provi de a nunber of beneficial effects which cannot be

wexpbained by an increase in the nunmber of i ntB&SI/NDRI05/000372

bi fi dobacteria and which are, therefore, not due to

the bifidogenic effect descri beg for TCS or inulinHP
inthe prior art (e.g. in Boehmet al. 2002, supra).
(Rugsrbte@iondr Lactdte wWas furtiex pagided| decieasenspohtantous contractions and
fol] owi ng adm nistration of GOS and pol yfructose

f§nstogria solopisanusclgsgestingiareied of cHMAAdRIHI  amount s

of SCFA forned, an increase in the relative anounts of
acetate and | actate and a decrease in faecal pH of

iThE aprebiotinhenglogitiohe see ehérefors newele inothat aheyeldat eat, or do not

wth an increased (rel ati.ve mount of. Bifi dobacteri a.
Sleoiheahiy BRGERE Cre et AT SEsREerE e Wil they dg pepulf fn an increase
i G5@PSeT A2 aRNS0hts ObereficlaflcBangds AR CSEPA SprofiledAficreases in acetate,

formation was observed. Further, lactate itself was ]
fdecraases in hatyeateraid propianstelninersass bdaetio adidiandf egdting heneficial

t he col on S it s .fou 0. i,ncrea i.0 .
spiipkBad dgd Therion IR0k el ol MERGPRSpYBAT EEEG) forease i
&g alPpHY b QléstedseO il Yormapon o€ Grated) asCnfore @3kl &rination of SCFA
acetate (WIllensen et al. 2003, Gut 52, 1442-1447).

Coslvdmet oppaticnomphe distal nagafdhe colgny 1€oapYail @n pptimal pattern of

g@%&{aﬁbﬂ %’r&{#gg' (&Ld.ré: 3 MBhehesd bgﬁ’gl’a@é @tc{).aﬁlathgse chan%eﬁ make the

ctro erefore be us to stinmulate nuc
pbldiccdnvironaet mserp pesembietbatmfdosat fed dabiesern one embodiment of the
i.nteqgrity(nmucoprotecti Lact a s further found
By <alon SRR BRec b EAED 92 UM ARG SEHERR dF LAE srygpnts for the
RdpaRit®n W%Sﬁ)gﬁsiti&%&\wlﬁ:h NAdith a'cldn®d etﬁfiroﬁﬁéﬁpes@&ﬂiall?l similar to
pain. The prebiotic conpositions are therefore novel,
ithat of breastfed/inflantsist thexsforgpravidedhegeinf i cant | y, i ncrease
t he nunber of Bifidobacteria, while they do result in
an increase in total SCFA anounts, beneficial changes
iThe SGERe Uil ickfocts i foundasase i BigAdRhmlye, moRC rag®@mced) upon co-
but yrate and propi onat (ef)ﬁpsi ncrease in |actic acjd

: . (and
radenistratign Jhare Mhen gither S prtnodyrustesct(@gs IO pretiytip)glone was
y n X0 - i f i .
) Erch TGSk Bl DOChRL ol i@t SRETANRARG tdhe prior art
gwadtudies f wenrentareiad odut SERére{n niod undimglubloeffacts oof TOS ed inulin

distal part of the colon), i.e. overall ap opti,nal
SVBHARGD F AR FoRPRED i Biesc Fomerstag BLESE pug dypes of
REMPbAMER a8H Cloarly Abdh tlERAdENMINARUABHRIiE@nb& B Uofpared to one
environnment noré resenbl e that of breast fed babies.
lanotherandrave dnswitable &9 identéfyissneraistionffedi® use of nixtures

of GOS and pol yfructose in effective anounts for the

This novel synergistic interaction of GOS and polyfructose (e.g. TOS and inulin), and
the in vivo effects of co-administration thereof, leads to new uses of compositions
comprising both GOS and polyfructose in suitable (synergistic) amounts, such as
treatment or prevention of colic and/or abdominal cramps, abdominal bloating,
flatulence, abdominal pain, constipation, IBS, IBD, allergy and/or increased muco-
protection of the intestine. In addition, a composition comprising lactate (D-lactate
and/or L-lactate, preferably L-lactate) may be used to treat or prevent one or more of

these symptoms or disorders.
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preparation of conpositions which lead to a colonic
envi ronnent essentially simlar to that of breast fed

w0 ndoaniE2i s, therefore, provided herein. The beeeNLmI0shH00372

effects found were significantly nore pronounced upon

co administration than when either GOS or pol yfructose
(e.g. TGOS or inulin) alone was adm ni stered,

Thel, amekpegtddhiat fefhdntation pOkhef specifies midtates of prebiotics (GOS and
synergi sti cal | In the prior, art po studies $e

y. L . e
Balyirpease by thendrstinl floe feRulfs/p ap snhacre ardkiget cpll adypptageous
ey S PASH A0 AEEE LG bina?PPALBRohE chIoguc o
el censdqyerse ahanyn Heppdicté effectn desnltd sath 8¢ effe@s ooannats preduction,

cO ed to one. another and are unsuj.table tg identi .
SRRl ena e PHEdne cllftis o gl PEgRBGT g effecsS T abdominal
bRbsRekE Obo ESreRRdlioP! o tHEt &36n (#dJ-dedfdisead  spontaneous
inulin), and the in vivo effects of co-adm nistration
eondragiéns).| Bedentriiomeampesiiong compripiog ithese prebidiegnixéyregcan also

ot h a ol yfru sSg | it e ergirsd i
BERETS QP UELARA, PRRYL IR RSN P deoreasa
aiiehtias kalbea gty duaipmalnatitivrl nal bl oati ng,
flatul ence, abdom nal pain, constipation, |IBS, |BD,
al l ergy and/ or increased nucoprotection of the
%Eﬁﬁito'h@e' In addition, a conposition conprising

fate (D-lactate and/or L-lactate, preferably .

EPdlgciceliaridesionefdre taisaboliydrdte ebtinoof mopysanthacide upits mithea chain

Tl S PO 1D RO o oD, PRECh Pl gt o Less

(RS oamespol yfructose) by the intestinal flora results

i n an enhanced and kinetically advantageous formation_
SPegeFAf polgmersatian @ on AP arefrasy e defalyanaker of ggccharide units in an

t abal i ¢, end,product.s. a efysn
TEAET PSR BIRC P, R ZyERRSCBUTERT g momee DP of
pligskdedhiafiies @Npolysaatharidarshaing infd echpositidr, aditi®uofakid@ possible
perception and effects on. abdom nal ¢ranps/colic (both
wogor eF disagihardest infth accouniorViieh atfeRteteaably ggmoved if present). The
|. . 0 . | . o e

SRICOS, LRSI U5l o THE UL by SOTRERILAORPaaiion
fhor YoardotHasidé anits) guchnaetiei % gluqose bhd e frectobe amsits, BDa epmposition
| BS,.or a. decreased intestinal barrier integrity due to

A HSHNSPSRBS. Definiti ons

“Polyfructose” or “polyfructan” or “fructopolysaccharide” refers to a polysaccharide

carbohydrate comprising a chain of B linked fructose units with a degree of
polymerisation of 10 or more and comprises, for example, inulin (e.g. inulin HP), levan
and/or a “mixed type of polyfructan” (see below).

“Inulin” or “non-hydrolysed inulin” or “inulin HP” is used herein to refer to glucose-
terminated fructose chains with the majority of chains (at least 90%, preferably at least
95%) having a degree of polymerisation (DP) of 10 or more. Inulin can thus be
described as GF,, wherein G represents a glucosyl unit, F represents a fructosyl unit
and n is the number of fructosyl units linked to each other, n being 9 or more. The G/F
ratio is about 0.1 to 0. A small part of the inulin molecules, however, may have no
terminal glucose unit. The average DP is preferably at least 15, more preferably 20 or
more, such as 20, 21, 22, 23, 25, 30, 40, 60, 70, 100, 150 or more herein. In inulin the
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"Pol ysacchari des" refers to carbohydrate chains of
nonosaccharide units with a chain length of at |east

wd®osnidist | n contrast, "oligosaccharides" haveCENCH@5M00372

| ength of less than 10 units. "Degree of

pol ynerisation” or "DP" refers {0 the total nunber of
saccharide units in an oligo- or polysaccharide chain.
Fetosausitage 1pRed fafhes §(3-91) liskage eAa@able ifdlin is for example the
ol i gosacchari des or 1Q_o_ ysaccharjde chains in_a
eonpetsiallynyailshle poReftiling®HE (Pefk) with apsryagePP > 23.

di saccharides into account (which are preferably

renoved if present). The average DP of a conposition
FHydiotskd mutih tor rigligsfiudiesetaefer ampasgiutdsools glubose- and fructose-
addition _the % saccharjde_ynits, ch,as the % gl ucase
igxppingged; frugtese Cb‘i‘\‘f‘%s‘,"’ld’rﬁ Li)c Sﬁlﬁﬁ’siwi Eﬁu%r%Y&Olyse indfin can be
ngs%}ib&gyg T?Hﬁ%e of kY S ARG, Rhins RRAUEMUG &R a1Rbsyl unit, F is
"Tructopol ysaccharide” refers to a pol ysaccharide
Gactosylyuhitaarel ©enp8).silydjolysehimiuting$ ab (enaykmtic for aeiday drydrolysis
units wth a deqgree.of I r.igation.of 10 or,nore
gt i el B Bishyeis areiey S i, GG Fouf cgiiast of B2
Y REy 1R GXe 1MkagisXERe tey y@folyael Yhulicila encofiPasses synthetically
below). "Inulin" or "non-hydrolysed inulin® or "inulin

pRde psreggmbingatly:made tutia mwdich have thecssmetstppiurpah maleup.
fructose chains with the majority of chains (at | east

90% preferably at |east 95% having a degree of

phévait lor Skivulan™ ePPevalin’ldd ‘bevulosae’ reffersito B poBnadcharddebensisting
described as GEn, wherein G represents a gluco

|
ahpelyirRciowpinadi thedriciase vp e diked with HE) kges. A starting
BRRS wyBisty L Biient it i PP Heck QT PR of bojymerisation

$gatove port of the inulin nolecules, however, may have
no term nal glucose unit. The average DP is preferably
at | east 15, nore preferably 20 or nore, such as 20,

‘ 4 . .
Hre#s 3 it B Mty e 1320 Ry r S o 0
bigRagek.) Mixed kg@epolyfngtiint atd ranchad and havefadDP exl@npl e t he

commercially available as Raftiline(r)HP (Oafti) wth
an average DP > 23. "Hydrolised inulin" or

“Bl0sobf Uh1aSBolidREGNEdR” MbX L UaRS g AhctBdHERERhadd” or “TOS”
fructoseterm nated fructose chains, with a DP bel ow

t¢fers Th wdigosagchaoldgs eminpased phgaasiodseurdieswith ad P af 1@ or less and an
ré‘y%%%eé@?%&%ﬁ,n&g?rlsg% gﬁgos%nun(i:thrgé}p Be {)}Igggnrt G ﬁlecr;ecllﬁc’cinag end of the
chain. Preferably the GOS contains at least 2/3 galactose units. Most preferred are
trans-galactooligosaccharides (TOS) with B-(1-4) glycosidic bonds. Such a GOS is for
example that found in Vivinal® GOS (commercially available from Borculo Domo

Ingredients, Zwolle, Netherlands), comprising trans-galactooligosaccharides with B-(1-

4) glycosidic bonds and B-(1-6) glycosidic bonds.

“SCFA” or “short chain fatty acids” refers to fatty acids, with a carbon chain lengths of
up to C6, produced as an end-product of bacterial intestinal fermentation, such as
acetate (C2), propionate (C3), butyrate and isobutyrate (C4), valerate and isovalerate
(C5) and others The expression “iC4-5” refers to the sum of isobutyrate, valerate and

isovalerate,
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fructosyl unit and n = 1-8). Hydrolysed inulin is an
(enzymatic or acidic) hydrolysis product or parti al

waysiogsi s product of inulin, resulting fromBIBNLZG®000372

of b(l-2) fructosyl-fructose |inkages. The term

hydrol ysed inulin al so enconpasges synthetically made

or reconbi nantly nade inulin mhlch have the sane

structural makeup. "Levan" or "levulan" or "levulin"

or "levulosan" refers to_ a olysaccharld gn5|st

& “yypergsticrlbyorffeciine amPeN” o{ersrt gt pEREntAf 95 apd pP‘Y%%@@SC (for

\é&&fl‘?lg o 1lnhﬁ}§)axgﬁ§h Wheh! @-4dniidlistHrdtC 93 eféodn%t(ﬁr ﬁl@ﬂe) specific
esent, ut hi's 1's not necessary. degree o

phmwlegucslae:ffewts (as dalmmbed Elewhere"herein)y wly:;m)y the total effect of co-

tans" ct.,ose |ts are |i Wi
RSt 8 B sieiicendicaarter B fbostnn) O ik ke BF ndividual
haRREHadon v d@S/ 8r I?Ruc?togeo For &&dmplO[if the effect of administration of
al act ool i osaccharldes

Q% along as Xcmsbthp @%&t@ﬁw@shma@gatm of peigfrugtesepleng és Y, then the
SOOI 5P RTPEEER, B JEEHEEE i, o %,

Axghple aie efBitt oMey-adiginistatemiof 3¢ thd eomceduaxmgoenm)Sof)lus Y the
t he chain. Preferabl contalns at | east 2/3

th
Gancsatraion fpolydructgse i{lawgqf tlogeegthan 2 X +72 Y, ete.

trans-gal act ool i gosacchari des (TOS) with b-(I-4)
gl ycosi di c bonds. Such a GOS is for exanple that found
i“@oNAduriimistr{tion OB t&voommaomi wbbpnwabfeab ke t}fer amiBostretidro of these

Dqgﬁgfn redi ent.s é e, Net her | aqu) i
o B Py dacitiel in ABLComRatprr 5 SPAEHES EefEpeitions
Rensstsang c&nbﬁl)edg&dfﬁﬂﬁitﬂin? WIgBK! Sare ° aﬁﬁﬁﬁsteﬁhrd ab Ry kame time

chain fatty acids” refers to fatty acids, with a
¢simslaneobsiyhof svidhithe sbrt fjme-spans(sepnrafel s sgquentiahuse, e.g. within
e&%{g ?d¢1u)°f bacterial intestinal fernentation, such

® ?C2) propi onate (C3), butyrate and
|sobutyrate (), valerate and i soval erate (C5) and

ers_The expression "i 5" refers to the

f‘Emgml 17 P hegeg} 9rthe éelmq:ay qilgep\t,lgpgp ébeegg@tromtestlnal tralfct of a subject
«f%%% Stig @Ml&gltdr\(gﬁm%}ount refers to an anount

and pol yftuctose or “exanpl e TOS and i nulin)
whi ch, when co- adn1n|stered confers one (or nore)

e
ipart$ 'sﬂ:‘i}h bt Q&Hﬁdrﬁénisaﬁtﬁ%ei R&extlge ﬁié"ﬁréé@néerkﬁf ok foe elor®hdditional

i ndi vi dual
parts, steps or components.

“Infant” refers herein to humans aged 0-36 months, preferably 0-18 months, or more

preferably 0-12 months.

“Breast fed infants” refers to infants exclusively fed with human breast milk. “Non- or
partially breast fed infants” are infants not exclusively fed on human breast milk. This

includes infants fed with at least one bottle (about 80ml) of formula milk per day.

“Percentage” or “average” generally refers to percentages of averages by weight, unless

otherwise specified or unless it is clear that another basis is meant.
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adm ni stration of GOS or polyfructose. For exanple, if
the effect of admnistration of GOS alone is X and the

webdosatoiof admi nistration of polyfructose al onECT/SL005/000372

then the effect of co-adm nistration of GOS and

pol yfructose is |arger than X+Ygand for exanple the
effect of co-admnistration of 1A the concentration of
cos plus A the concentration of polyfructose has an

ffect er than A X + A Y, etc. ."Co-admnistrati
B hacerahodtarns Bnatcasnt oiveRiony ExqvAea S & Pavdlopses of

S mpdifims SENTRNEE Dolt0 GBS driddb¥lyHddose Gh ﬁ%bl'en(sgﬁ@fglstlcally
conp03|t|on or in separate conpoSitions (kit of part
effective)amdunéd conposi tion) which are admi nistered at
the same tinme (sinultaneously) or within a short
ti me-span (separate or sequential use, e.g. within
Us&UindSmeéthod3QUEdidling i tHeGhwdntion ef ers herein to the
aellvery directly Into the gastrointestinal tract of a
by Bjeevariopa uges desaribsd bereip;, 4 subieghis, prefarally ¢ hygpan subject, more
e ! ¥o]
By o B e S0th S TR SR B o 12 BHES BLEHAG Fapecialy
beuip lﬁ&‘tbdirt}m'tldl)llytbodtte&d fiefhnte xeel refberethe Alteesatively, afsulngmit may also
addi tional, parts, eps _.or, conmponent.s
8? AP teonages o8 k- dn ﬁalitlsulﬁmgﬁgnﬁ bl stiph s i not limited to
aﬁeﬁ@t‘y Y BBwiB lfiQéhEé‘S(IBlgg ffﬁfa@leO'B%fw%[ 6Etijnkircﬁ)nel:GIBS) flatulence,
nDnt Breast fed Iinfants” refers to i'nfants
ebddnuaalvcafmylpsf ewpling abddmndrblbatmstabdnmlmal paipnetcgrwhich may also

LaJ%% br st f.ed |nfa(ﬁ are |nfantst ted
leys. (BRSO BPBRes: iy 118, DRSS qafigy dipated using
b&ﬁg@ﬁit&)r{s %cdruin@ t3tthd @RBhtiGH Al htdsiiogrodictidAthdy B enhanced
fornmula m |k per day. "Percentage" or "average"

g@ch@lleaglpyrqs@lﬂeg §rompa gmﬁmab&@gtmm&oéﬂ%%ﬁw gy bprevented
r

UPYEREs°h S A8 S8eBBF b 7 e "L byt 59 Dab R it o

ixﬂp!a&feﬂlb@mep functide as aresulrirem mhlnnwiteh, sisgsyathemotherapy etc.

conpositions conprising both GOS and pol yfructose in

suitable (synergistically ef fective) anpbunts. Uses and

IT@Q SoRC Cnridthet Dot €GORY &b %B%ylg;ﬁcfog@ \éﬁéﬂ O3S ddafpdsitions

rlbed her el n, a subject is pre ably a.- human
soopesing TS and 1nuhn may in one embodiment be used to induce the productxon

of SCFA in the large intestine of a subject and to significantly increase the (intestinal
and/or faecal) total amount of SCFA produced following administration and/or to
significantly modify the relative amounts of (intestinal and/or faecal) SCFA produced,
in particular to increase the (intestinal and/or faecal) relative amount of acetate out of
total SCFA, and/or to significantly increase the amount (absolute and relative) of
intestinal lactate produced, and/or to significantly reduce or prevent intestinal gas
formation, and/or to extend the SCFA production to the distal part of the colon, and/or
to significantly reduce the pH in the large intestine and faecal pH. Also, the sum of
intestinal and/or faecal butyrate, isobutyrate, valerate and/or isovalerate relative to the
total SCFA may be decreased. These effects are achieved following administration,
without having a significant effect on the total and/or relative number of intestinal

bifidobacteria. Compositions for the treatment or prophylaxis of any diseases or
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preferably an infant, such as a new born infant up to
a 12 nonths old infant. Especially bottle fed or

w@ansiaiiky bottle fed infants are referred to.PCT/NL2005/000372

Al ternatively, a subject may al so be a child, teenager

or adult. In particular intesti Bal probl enms, such as

but not limted to Infl armatory Bowel Disease (IBD),

disbrides i &li RemEbrtsSys36¢ieee wWithB&) caukddby be® 0e moad dd thesaintestinal
cranps, colic, abdom nal bloating, abdom nal pain,

effects arqpravideddgreit-so result in fati gue, depression or

noodi ness, may be prevented and/or treated using
conpositions according to the invention. Al so, nucosal

Phe piesérit dmverayn bmviadeb dincest ofrgdlaatd- cdighmhaﬁdﬁsmntlim@fructose for
froma éubopti_ functioning of the intestin

e cFeRHBE of o sPBHON gL dor e (55t B} 4| DISURTioRr of Abdominal

SMQ&ﬁg Qs fO¥hatishn, 'amlﬁﬂlﬁﬁpdlﬂ aﬁc%f ARtufen¥d. tHh a30rthéfRaibo@Enent the
barrier function as a result frommalnutrition,

Bﬂ%@e nlyvent;me nowvides &IEWUE@th ga@ﬁm@bgosapdmsldebm p@vﬁgctose for the

gﬂl&f"ﬁg@ %fn q—@%ﬂ‘lgﬁ%l{l Sﬁlb trea)g’nffn X C(%Erp I;}E’loxg o?n rggé eczema or

wopK difeasdrdug e filithep eMBudinienn tiaf pﬁ@ﬁﬂ\ inferitiog ;bra{n@as the use of
i ntestine of a subject and to signifi cantly i ncreas

galactpioligesseshanresand ralyfrugiess for e manufacsirn of & Fompgsition for the
REER% teﬂlc{/@] é/rQ%n%gP%‘}{Uﬁﬂhss cﬂ&f A RO %lQ}EaﬂBH of contractions of the

Si gnl I can relative amounts
¢oloh,epicforabbly athel/ tonicf areldar| ﬂ)ha‘SIEFéomraadum:em anmther embodiment the

particul ar, to i ngrease the I ntestinal . nd/ r f
PaPen 0w HABqHe VS Be ik EBlabioro oSt S8 and, palfigdpse for the
hansth&td of 3NthbihpbdiesL FSE theh GredfRMN lor (ﬂ@&éﬂtl@h Cofafitable bowel
relative) of intestinal |actate produced, and/or to

syngmrm oanﬁlmaﬁd@o@w&l discasee n an gvess furthat eghediment the present

SCEA .nr. odu th
e A e R L
rRduReutdef ®tbinpodifién Farthe incidaes bf haestingl Eﬁﬁ&&funbﬂrbmng and/or
Al'so, the sumof intestinal and/or faecal butyrate,

meigrLpTpdugtion iy Hledarge éntasi@eor | soval erate rel ative to
the total SCFA nmay be decreased. These effects are
achi eved follow ng adm ni stration, w thout having a
ﬁm@ss‘; bpecifivd athéredde, arfsighifichuttiatreasedi/(of foredxampleeS Oivipaetate or
bi fi dobact eri

i TS GRTShY o1 BaPescost Hnlpath SnSESeRpl Solety W%, more

E{)efé?hlﬁ? QFitt 209855196brR! S6hiréd tcPthe GRBBEPRMUQASWRN either GOS
re of these intestinal effects are prow ded herein.

oh qaoﬂ»rfsme (ergz emuiloh abonsy arte admidstgred. dfimilarly, unless specified
g&l Iav%tseo a legr% At (Iulcgg 3 (%??oxp € Ia1¥1f eué:atsqsrmatlon) refers to a reduction

of at least 5%, preferably at least 10%, more preferably at least 20%, 25%, 50% or
more (e.g. 70%, 80%, 90%, 100%) compared to the amount produced when

polyfructose (e.g. inulin) alone is administered.

An increase in the total amount of SCFA produced as fermentation product of GOS and
polyfructose compositions can also be measured as a significant decrease in pH of
faecal samples of subjects, reflecting an in vivo decrease in pH in the large intestine. In
infants it was found that faecal pH decreased to about pH 5.8 or less, such as pH 5.6,
5.5 or 5.4 or 5.2 following co-administration of TOS and polyfructose (e.g. inulin),
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the manufacture of a conposition for the treatnent or
prevention of abdom nal bl oating, gas formation,

w@bmwsminad pain and/or flatulence. In a furthePCT/NL2005/000372

enbodi ment the present invention provides the use of

gal act ool i gosacchari des and poI]fructose for the

manuf acture of a conposition fo¥ the treatnent or

WHEN 8RS pH D Qfanddrl €68l EZIAMRAtOWaP4romidCoitiboea peIS6, sch & about

further enbodi nent the present invention provides the .

REES.85 6.§Ar svew 7 & Agtignifiean deereasedn PHhefers thareforestor pdecrease in
nuf ol f Ik t

BRCER R or 0wt SERRT S MG R d IRRERRER, |

of contractions of the colon, preferably the tonic

%enng/g}%;‘] tbgg%mt gfg%% b?gfq}agggm%%%gg %rOSe r:rar?g %io{;?rrl]ltctotsg Fi‘n suit_able
ARl s %qgg @g&g&iéiéiﬁéf 30¢APR! g%rgﬁsén%ediﬁefent ffan when either

manufacture o onposi tion for e treéatnent or
@S entpolyfiruofose rard hdibingstéredvlEspsginldy dhreeredativierdoheuntref dutyrate is

S?Q\ﬁg&qgtllf ﬁ%@g'ﬁ, Io\ghlge?g\%?/rg%g{/% {qltgl%ﬁétegfg?c%ga{tg?sngig}li%%antly increased.
gk dehpoalibMOsas chad, ivdased ifale@Inst bhigtteme SOPA §litities, but also
manuf acture of a conposition for the increase o

f
irelatéest SGBA poenortiens. njindantoea-adiniaistirest wWithcif2S prdpelyirngese (e.g.
i N 4L [ ine. L ' .
SRk B PS5 oSG AL B NB8 8 s,
gg}tli @&taf’ﬂé ebtt‘)(fﬁéreﬁesl betyeite ritos enérally abow 8U-83% :| HREIY% : 1-5%,
0. prefera at least 10% re preferabl t | east
20yle lerln%?seﬁeg ©8riAdaY méktf"wénr@mfas W6 eadalTyApond 69-74% :
it .0 t [ [
TGLI00% < B0 aR R ifi (RS Exiutpll) THUL Bpedhiff IR amounts of
‘asétgpeiatd mareasadeahdatlatng aohnts of pepimatecangdwityraterane denmgased by

f ta. duct.i t | t 5% f erabl.y at
B8, SO mPBYi Ot FORHIEE dp ol e o0 S SR EB BV Y, GOS and
RIyEructsd reshit¥tin 80fate S OffopibARY): KiRyRR BEpérliohd eesaBlify that of

produced when pol yfructose inulin) alone is

dueasiegtinfagts. mpeh met dasaly thanithét ofgbEMI ok M (st produce
%gg%dff‘égglg o?%utfy%[tggr% ?{o:p%?la{ya%ql'&%fati%%% 18 of dacetateg. The effect
yrru ed as

( tose’conpos ons can al'so be neasur
Singﬁlafikf@ SU]FA?iﬁ@pS@i%ﬁs cah pHnehsurakbametlavds keewafin the art, such as
subj ects, reflecting an n vivpo decrease ip pHin the .
|2a$ ghromatogsaphyof Paeral; sAmilep at yanaa Srecpiels & %ftaqr’a@é%*fﬂona cither

Ritngeh $356%udi& B8PAH inPHS: BrRinthtRS sysitht a@ S P deserfbed in the

Examples. A “significantly modified SCFA composition” or a “significantly increased

amount of acetate” refers to the amount of acetate (% of total SCFA) being at least
about 4%, 5%, 10%, 15%, or more, higher than when no GOS or polyfructose are
administered or when GOS or polyfructose are administered individually. Preferably
the relative amounts of propionate and/or butyrate are lower than when no GOS or
polyfructose are administered or when GOS or polyfructose are administered
individually. In one embodiment, the composition according to the invention is suitable
for increasing intestinal and/or faecal acetate to above about 85%, such as 86%, 87%,

88%, 90% or more, of the total SCFA.
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5.5 0or 5.4 or 5.2 followi ng co-adm nistration of TOS
and pol yfructose (e.g. inulin),while the pH of

werandareh fornmul a fed infants was around or abpe@ENDPE0&P00372

such as about pH 5.9, 6.8 or even 7.0. A significant
decrease in pHrefers thereforgqoto a decrease in pH by

at least 15%or 0.9 unit conpared to infants fed a

Yean dathdr benefitiah effActastsetved evheh icoiaﬂhnmﬁ&ﬂng G@IS and polyfructose

;g&b ?}E‘ig]@lg!fnitt ({qaqtgpllage? H)ggx@g(%gﬁ(?lf@o'%;r o %glpr}ogolil'{l(t)r? oi“ %ranched
§Cgﬂ' foufi@Ritet SHif [RBE Y dnliP BoMiRiBroSe tafbeﬁdn%téi‘éd A “s1gn1ﬁcant

pol yfructose are” adm ni stered.” Especially the relative
derpease iof bionched a$EFAY, as gnéd iberem, | gﬁferrectucaadiecmhsel et ddrst 70%

Sttt poEr ForbietHia) To0RLE hBatyREla Ot o AEhERRTYa facal

bripBHion©f Aesd M 1.§98F totRSCRA SThd Slopbrtive 0B6Fiched SCFA relative
proportions, hi infants co-admnistered with TOS and

o thef ot t el (can he meagures) by tdiwiding| thei spn gEbranched SEFAS, ie.
\{,\sdgﬁﬁpgilct:eégg{gg goeVain]ﬁe pﬁ}/se\LaTergtgulg}?tﬂensum 5% al 'REA e a?&fe;ate, plus

pr opi onat rate | oS gerer
plpitinaR0plas %’mtyral@ phi%scbutyratey pluhlsbmlerateg pianalsratecdrcon

Bodtrss the Prnpian omemned SCTArip RIS K A BLyie sblect, s

PRHShesCSCRAI Ael Yarh&liAd | YRisaFRNAls: REs dr&tiat &eg%ﬁ@atlon which is
T

I ncreased and rel ative anounts of propi onate and
bowanted deanuse dqeotegndethepiativheresdtip s iani maeasc obrpH rapd in the

E%P{?Fe {1 ention. The ?CP gggmstratlon of GOS and

PRe GNEAEEPS P 5 st e propi onate

AU Yl kit BEQBARE b Bl rdt@ feddtéd ondddchaate BY atle@8 S0%f ®thpared to the
infants nmuch nore c oselh%gt han that of formula fed

corfcapirationvialach npméamﬁ:@ot iprebeatias o gesulfing inaa feg gproportion of
ge;sg 1?‘;’ eoiaqu%ll 3G % elo}{e ehfo iﬁ’e%'t $he f:o (?stn%neaccogpnﬁ%/ to the

on re proportions can neasur
iﬁ%h@cﬁﬁ ik gaisibld ifiort h&:ra’rsing the cdunaf gatestinal qand/og fapaly butyrate,
of faecal sanples at variou [

ft
ERyRiTas vakeragnanddise yakratg 4 Owr?%jp Ot ST e SOy 5:5%1 6%, 5%,

xtyg(;rq gs%rfqﬁgltg—@p&n systens as e.g. described in the
f significantly nodified SCFA conposition”

or a "si gnl f| cantly increased anount of acetate"

fers to.t anount of. acetate. 0/ t ot a] SCFA .

e ighes et Lo Bl REG PG G5 o ymglsoh gapible o
iRAAs@e NagEOBO ferﬂl@hféﬁéﬂﬂ CWRER e IbH. NSt Rir@ehl@! bacterial
when GOS or_pol yfructose are adm ni stered

foraientatiomMil}. stifl b aetis] ip thaemess| distaly partinefuthescalen following co-
gcﬁx%f?ﬁs?{é%ﬁ a%qgéi%te@ H§' %@{Aepl%rdﬁctko%vﬁrthé QPs’Ebl \ﬂgﬁ e &ihh. No or

only very little SCFA is produced in the distal part of the colon following
administration of compositions comprising only GOS or only polyfructose. In addition,
fast fermentation at the beginning of the colon is seen following co-administration,
which is especially important for anti-pathogenic effects and is also observed in breast
fed infants. Overall, this indicates the compositions are suitable for establishing and/or
maintaining a relatively even fermentation pattern throughout the colon of a subject and
to extend fermentation and SCFA production to the distal end of the colon. SCFA, and
most likely also other fermentation products, especially lactate, are therefore produced

throughout the colon, in the beginning, middle and end of the colon.
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pol yfruct ose are adm ni stered or when GOS or
pol yfructose are adm nistered individually. In one

wendsdiorent, the composition accordi ng to the PCWEDLIOSMO0372

is suitable for increasing intestinal and/or faeca
acetate to above about 85% sucﬁ;as 86% 87% 88% 90%
or nore, of the total SCFA. Yet a further benefici al

ef fect observed when co-adm nistering GOS and
onfructose is a significant decrease in branc

megt, tq"’eadﬁ?‘@ﬁféﬁttqnoﬁf G0 fah b ugionsn synergistic
fgglm n,g?‘g? et%.n ieq%‘ 9 } Cant 3h&££gﬁ{g Q&?atgrﬁodlhctlon as can be

sIgni ecrease I n branc
S%Aﬁmedaagumeby healgding facehlesamples af tatselzeds and lcentsel subjects,

TV\8@00 d to the concentratloné ntillnlnfa 1
HoREBAV6S ceuPBHUPSCTTTRPS Ui (GOR oy o BpIF oy dlone or
| ﬁ%al%ﬁ‘taﬂas@ SHpekitibRs Hithotd ﬁrebmﬁs PAOC rﬁﬁ&!ﬁt ‘iﬁcrease in lactate”

anched SCFA relative to the total A can be ) i
m@"assao etilehst 58, V0%, A%t drevem A 6for imrare &ﬂ@t&ﬂe msroduceé in subjects

| Eﬁggg‘r@/ Qc%rtg ste%eﬁgomﬁc%\ét?ongr g)%ng){l fnlé;ﬁ}(\;sg ket osehg(l)mgared to

RUB¥Eta et adthinsstéréd BOY bApElyfratiuse. IPS)ﬁ\éﬂduﬁplaI ﬁx;far@d f@l on standard
val erate, etc.. Reducin q%gt he (Broportl on of branch
seﬂsﬁqn@uwﬁwlp@mpd pathttng] ple EPB AWM mhdures 0eet 10/a)spr0duced at

kiléa‘ggeli&e d/a'la%téi!é?l @g%rtﬁ tot-gh héi Hh Q,U @ts%dm%nnula fed infants
proteln egra atl on IS un because proteln
fpecrdﬂeai aboun0.6% and beastrfedimfants pmalsee(bzibopt-B $tdadtatet Akhough not

SIS B oNGL PR B P OBt 3 HePeb e LD he sygplemggiaton of

Qﬂe hndaRPR1GIKFORAL VRAEDS b ffin GRRRRE BT O i‘fi‘éﬁkﬁ ihdtease in
infants not fed prebiotics or resulting in a Taecal

mcmqio prodomtiof. Aesgwwihianthd Bxemples: lctagCwas fqund gpdave unexpected

-%gn tﬁl{[g ffgét? gIS%gg%FSI t: Oge ﬁ qugﬂr%rr]%fsécp t&l Px!olgtagﬂ}léhgn El and

dirRBE pkodubtidry srdl r@sulied 9B ehdndédepitheliglatcin akstession. The
|sova erate |s bel ow 7% of total SCFA, such as 6.5%

e%%stgwé MRS Dlpssan istparignkrolesoruman heakb: ppit serves as a barrier to
0

SRR B AFE R0 Ao 3,08, Sl iy ostely

fmﬁhimlé &1e| denelopinbntranidfve ictegrity.of itie mcdbsacrmi)aﬂlprefore be used to aid

bacéulm % egnq&)té{a%l}w%ﬁn%\é/ll xleeldy %rlnlf%qux)lgsv\;q%ltgll \égd he esgghshment of a
o stlg} flubédal ﬁinbotﬂé-fédngx' Eﬁhgﬂjy l%ttl%@%d\ iRfaRE Ul @Nsubfectsh@iffering

part of the col on.
from symptoms or diseases resulting from or being associated with a not properly

functioning intestinal mucosa. For example, intestinal problems, such as Inflammatory
Bowel Disease (IBD, for example colitis or Crohn’s disease) or Irritable Bowel
Syndrome (IBS) may be treated or prevented, or pathogen attachment and/or entry
through the mucosa may be reduced or other immunological problems, such as the
development of asthma, may be prevented or reduced. Also the loss of intestinal barrier
integrity as a result from malnutrition, surgery, chemotherapy etc. can be prevented or

reduced.

Furthermore, spontaneous contractions and abdominal tension was significantly

reduced in a dose dependent manner following D- or L-lactate administration. The
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only very little SCFA is produced in the distal part
of the colon follow ng adm ni stration of conpositions

weeowpniEeng only GOS or only pol yfructose. | n BECUONL20059000372

fast fernentation at the beginning of the colon is

seen follow ng co-administration, which is especially

i nportant for anti-pathogenic effects and is al so

obaposiishsiadcdrdiged theethventioanhsy thiy ®e akéd totiftase intestinal lactate

i ndj cates the conpositions are SU|tabIe for

develsiand dhareRy ®end LB PreyaRt Y BPHINGSUsh 28 phdqmyigpk pain, eplic, abdominal

Iy t gppdt the colon of a subject

anéﬂﬁgggitgﬁﬁﬂﬁgg§%ﬁ¥%?@gﬁ and SCFA production to the

di stal end of the colon. SCFA, and nost |ikely also

t her fernent at roducts, e a Iy act at.e,

B 5L PRt DHRSE RSB egaretER. fig alsS'af object of

}ﬁ?&inﬁ}&htﬂﬁl toprdeide c@ﬁﬁgoﬁﬁgnsof:orﬁﬁi‘%n%a@ﬁté th uifablet 486unts, which
nbodi ment, co-adm ni stration ‘of pol yfruct ose

myslam@aegutg tiieat emprgmens thegbdye d@gg‘ebeﬂdzynmugns fnd: diserdgrs. In one

grél%lrﬁ 9(}]%?%%2 faotng E : oggeicston? nl’ar:f’JI AR 1‘t\iaSu¥c§nEf g&%g&tg,lcv?lg ijealrrll C'fmother

@ﬂlibbdmienﬁtﬁéJGKOS an p‘M}ilﬁthtoﬁe my@dlcﬁ@ psibed @egin further comprises
conpri Si ei ther GOS al one or, pol yfructose al ane or
&atAts i Bifthep inseease gl lapfateipyely lﬁnepsfugbucetripe%ltwmacwrdmg to
r
SRSy L3 b e
pom;irjsmdadme sl bljli&ﬁ)lesalhmm@ hDelmjcme(hmente@mpositions are provided

c 03|t|on risin and pol yfructose, mpar e
Bie B0l T ARFEHIT: YSHBCRREAT 614 1Piel JOeABopG about 10
%ﬁﬁ@wﬂgaﬁﬁegfants fed on standard m |k fornul a

suppl enented with 6 g/1 of TOS/inulin m xtures (90% :
109 produced at 16 weeks about 16% | actate (as % of

19355 e B S RIS A LU 1 LBDARL sy n e

atastire I%hé actual & vADbL T NLIROVisEBINCHiDJastHHS aaP l]betcaﬁﬁed out,
ract at e produced by breast fed infants, the

sthspsby erieriali RaRulgHoRs e Sroy iy Wi Aiang spEAbIR ATROwty of croppositions
[

ARChdPld e Tt R pylulaf e 5 0 iR 6158 Bescllbed i the

\Examples nchytbe usedie unexpect ed beneficial effects.

Simlarly to acetate it increased the prostaglandin E

and prostaglandin E2 production and resulted in

eRARGRR USRI feddnosifient eorﬁismlﬁ@ msnandTﬁtﬁyfraétss%t daRaherefore be
mucosa gll ays an |rrportant role i n human heal th as it

ssgdtesic QV%OmQMﬂn@ﬁOfdwﬁhHQWH¥¢m$$9@gwebéﬁ§m al | er gens
and car% nogens. gt%Jons whi ch positively
a signific crédse 1n A

- asignificant decrease in pH -

- asignificantly modified SCFA composition

- asignificant decrease in branched SCFA

- asignificant decrease in gas production per mol SCFA produced

- alonger and more even fermentation, including fermentation even in the most distal
parts of the colon, and/or

- a high initial formation of SCFA and /or lactic acid formation in the most proximal
part of the colon

- promoting the production of SCFA at the beginning, middle and end of the colon
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i nfluence the devel opnent and/or integrity of the
mucosa may therefore be used to aid the build up of a

whembtiing2mucosa in new born infants and to ai dP@TINL2005/000372

establi shment of a healthy nucosa in bottle-fed or
partially bottle-fed infants aqg I n subjects suffering
fromsynptons or diseases resulting fromor being

as sosigraficdht Mckdas@inaétidicaP@bsolutt Ung/ot ANMtIVG) An@st i nal
nmucosa. For exanple, intestinal problens, such as |,

t nfandnereassity theaaletiveormenns of Ltlpptatefap p reticaefiipial tagti¢ aqid formed.
or Crohn's disease) or Irritable Bowel Syndrone (I1BS)

may be treated or prevented, or pathogen attachnent

dnad/ prefeeredr smbddimeghatt lkastn2icdsd, Gry, e & edocatl these effects are

of her i nol ogi.cal probJ ens, such as the develo
wﬁmﬁ“ mpgiieh e Wheay aingd CGMPPEHERE ccompring HE o LOS  and
Egllyﬁﬂa%%, I Bpakath iviHen! ddhRSibletide @SmPodiGsis! ctorrfﬂgfé%mg only GOS or

nutrition, surgery, chenothefapy etc. can
polyfrectoss) oo neitled (2% or pelyfrhaoseo Irepartpdar, ankestS, 3, 4, 5, 6,7, 8,9

contracti ons.and abdom.pal tensiaon s .significantly

BB il alieren Trefias 8t SIEMEIANLY avest TPYBg; Feyaginiyration. of a

ksynagistitglya difedtivet kb . of TBESOARD PolyfRidfose GE dhd1GuinOof the

the invention may thus be used to increase intestina

eHeatesd ef adswiajstratigiof GEP apy pelyfractoss indpvaduaHy. synpt ons

such as abdoni nal pain, colic, abdom nal contractions,

abdom nal tension and the like. As lactate itself was

The gnérgistia\vemposivioas ataprdink nowhe éffentts ard, tthérsfoad,Sparticularly

an object of the invention to provjde conpositiqn i )

éwﬁsirtpi’p% up ge¢/at Wainfpin g healiydnig y}&ﬁrﬂﬂdﬂl‘ﬁﬁ%ﬁ%@ intestine
. - or n e [ t

I o o oY SER) B ThY AMreferred

cmbpdinest aorihfant ac fak eolely siat sk ecompositios,, swohi asemiilly formula,

anot her epbodi nent t he an_ pol yfruc oyt
SRS FORER o Bt forativE Bmbhi Si.G0S and petyfructose within
kiRCtirat GedlQ after bREI Al prefetiad Rompbsiibn RatheteTbieas dickRY @bMposition
One such conposition according to the invention

donipfante sinTaothenernbadiment; an infartr i§i enly qartly fed paca icgmposition
%g&%}[ﬁg tgqge anehﬁ(ﬁ% lg;.o r{;rﬁﬁédlln%ﬁtt ?;eecdnﬂboiﬂfohaigllﬁad éo treat or
amounts. I'n one envodi ment conposi t1ons ‘are provi de

pleveft simeptoik tsalebwed fedm i ome r @amibreg of: ngag Sformationafldtudénce, colitis,

faecal |actate to above about 10, [./ faeces, It i
abdranisg gatinga abdgminal,saeps hdorpiga P?énam @ﬁsalﬁr&‘/ andfor as a
LARGF ot BP! 66t dHdSpdiFrailodeN by s, be used for the preparation of a

composition or a combined composition for simultaneous, separate or sequential use in

treatment of flatulence, excessive gas formation, colitis, abdominal bloating, abdominal
cramps, abdominal pain, IBS, IBD, allergy, decreased intestinal barrier functioning
and/or as a mucoprotectant. The subject may in this case be any subject, ranging from
infant, child, teenager to adult. Clearly, the base compositions to which GOS and
polyfructose are added in synergistically effective amounts, will vary depending on the
age of the subject, the mode of administration and on the main symptoms to be treated
or prevented. For infants for example the base composition is preferably a liquid or

powder form infant or follow-on formula, while for adults a nutrient supplement

. composition (liquid, semi-liquid or solid) or tube feeding may be more suitable.
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nmeasure of the actual in vivo effect. Likew se, in
vitro assays may be carried out, whereby bacteri al

w@opahatizpns are grown in vitro and suitabl e ar@UNLR08D00372

conposi tions are added to the cultures. In particular,
the in vitro fernmentation systq%ldescrlbed in the
Exanpl es nmay be used. Co-administration of

GO P Osrefer@dS ef®Odifiest NGOSCandNPolpfruytbsdiCdres eo- a&ﬁlmstered in a
therefore be used to achjeve one or nore of the
sutersically sHpeti vl spewhisuiatiete significantly gierqese Higt total amount of

| RSHGAS Cant%){%ltl a:ﬁr’ato Cﬁl%bﬁ_é&ﬂgf h%?(We SARSHRASTIA cBhbosition

a S|gn| tion a
&ispeuidllyc aﬂ mgdﬁ‘maﬂﬂtys dndreasbrthe qiwztnfi@@ﬁofaa&tagm irtlagento the total

decr ease roduct.j.on per nol SCFA d d -
ARG OLaS(cF bal B Brs SPFREHY GosERRe R Pion andlof'to and to

{RATBRERinh P SNEDr !orblérﬁ‘ﬁcaﬂfl? bediics ridstiRAT da$ fnatibe
colon, and/'or a high initial formation of SCFA and /or

lactic acid formation in the nost proxi mal part of the

B35 - porBe S o 3 Sy SRR et of 08 and

polgtraaese ot dhaqtdaﬁn@ﬁladxd(oaqﬁwdnhen a)lﬁd:/oﬁb dha}oatalbd@hmal cramps,
and/or - an.increase in the relative anopu
pbdominal; bloating,; apd(pr dlapflences abdqmaiagl paipc ﬂ%&f Eﬁlﬁe@d/qrnalk?rgy is

glr:d%g(ﬁdr ﬁge %?Jg e‘ﬁ’{‘ 552{1%0513& onk %ancfeaglg tl?%coﬁ%)é&%l 'strgngthemng

hese are signi when
Ui hgestinalp dairict dmsalew ppevidédadt biet wncﬁ%(mln that not necessarily one

pol yfruct ose red to en ad nlsterln .
COmBRRHEN Brfetessips i it Birigss e chegrrgsen jn separate
g&h%g@lzorgsﬁh%h pgkRJld'écs ra‘-k‘}h&%ﬁtlfdlﬁf éfﬁﬁdf&éﬁléﬁm when 6@8hinistered.

<) hese effects are
S|gn|ficantly | arger follow ng co-admnistration of a

Th1eh dhekt cEien i BHER IR, PRHE by PlieFirR) Afythe compositions are

aBlRitH LAilsk 8hé Smbfe (B RNBWREQ JoWndGtas eememéiaw bﬁfetaé ly.
The synerqgistic COﬂBOSItIOhS according to th

ahv“éhﬂ ingestinalepermpaibiyoptethe sie tof SHEA WO%P%@S flerrepsed. gThis is
hi
up gfﬁ)%%ﬁ it g@%ﬁé{@eg t c{ngega'sé h¥a Thih@EdiRg Shefeh, NidBe@Rly to prevent

allergies from developing. The finding that co-administration of GOS and
polyfructose causes more even fermentation and extends fermentation to the distal
part of the colon is important in this respect, as the permeability of the intestine,
including the distal parts of the colon, can be evenly reduced and the intestine can
thereby be evenly maintained in a healthy state.

b) The motility or peristaltic movement of the intestine is enhanced, which reduces or
prevents constipation, a common problem observed in formula fed infants.

c) Decreasing the amount of spontaneous contractions and the colonic muscle tension
resulting in less cramps and less abdominal pain.

d) Calcium-ion absorption is increased, which is important for bone mineralisation and
bone development of the subject, especially if the subject is an infant

e) Secondary symptoms of reduced health such as fatigue, depression and mood

fluctuation may be reduced,
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followi ng adm nistration of a synergistically
effective anount. In a preferred enbodi nent an infant

wo s0ofethigol el y on a base conposition, such as Pi1/KL2005/000372

formul a, supplenented with a synergistically effective
amount of GOS and pol yfructose ﬂytlﬂ n the first weeks
after birth. A preferred conpositionis, therefore, a
o eViadus pRMRESIH i0BNthE Ofntdstiha Nidicodan isA RpniTRantyThdtlanced) which
an infant is only partly fed on_a conposition, . .
ac dweiflesgprotsctiom agains mefheaen piachmentansheplppigation, dn particular, it
co SEL | .S d t : to :
ol By S L BRE 1Nl Rl RS YTy Y e production. The
f | adoulpesiciens acdording, to athel dnvemsibn hhdathusgbe abdbm stinulate mucus
cranps, .abdom nal pain, IBS, IBD, allergy and/or as a
nudBRFUstieRt ant . GOS and pol yfruct ose nay, thus, be
gf %ﬁlé ﬁEtaB&?snpﬁlS? BE AddPedab 18 FOHRRY phitéis 8 obkerved in breast fed
onbi ned conposition for simnultaneous, separate or
sequfantsi al use in treatnent of flatul ence, excessive

s.formation, coljtis, abdom nal bl aoati abdani nal

B SR/t bt Patpaeic reSSiedRmd s Fhinlod odag B chfie coton

intestinal barrier functioning and/or as a

mucoprotectant. The subject may in this case be any

Ausrenosition pegiprigingraoyynpigistiselly effgctise ameantfdFOP gnd polyfructose

I ' o o whi

B herelrE BE bl b B EA B Subl RA e S it e or

amburethern babyl orviara/ nete penitivglybredsh edabgbyo br biher subjects, such as

subj ect, the rmotle of . adm ni foirati%fand n the.main h

aguiise GRS of Shdse o rtheheveoPhysialeaital edfecis And; migkyn of gpprove the
_ hall # . cO o

B R SRR Bl R & R albetplebidl Cnlfonment

aodibptema activity efithe bugpintaseng. conposi tion (liquid,

sem -liquid or solid) or tube feeding nay be nore

suitable.ln a preferred enbodi nent GOS and

B0 p¥fticUlat, OinEidakc®, Afrafidiianiot 86Rgity bf Wiseis) Gis6ideadt! $ymptoms

ef fpect i ve anount suitable to significantly increase

steh tast eglicarmpdior @fdominadserapps, Sbdomingl nleatingd pad/ot Jlatulence,

ignific | Yad i.n i nal oSsct :
SOSILHACHI! s TOLPURA L. T BT BORILARR .
efruss efimigh), diakhbéa) @cend, hdlefeyt iaducedmastimaoindSGihay) atopic diseases,

and/or to significantly increase, | actate production .
ad{pD coRGIPaTRN €80 6 ErUGeHl 8aqlished OpIrEyFalet) DY gdminisiration of a

ggtﬁ‘gi);iii&?‘%dddiﬁ%@d‘ B inDifRh! TAL cORABodiQs ¥Rk &dingoehe finvention

t

ositions conprising a synergistically effective )
amayaito bxf usedso aclax poitydctions efsthe colont prsferatdy theephasic and/or tonic

and/ or. prevention of colic and/or abdom nal cranps,
contractions.

Compositions according to the invention

Compositions suitable for the uses described above comprise both polyfructose and
GOS in synergistically effective amounts. The compositions comprise
GOS/polyfructose in ratios ranging from 3/97 to 97/3, preferably 5/95 to 95/5, more
preferably 90/10 to 45/55. All individual ratios between these end-points are
encompassed herein, such as 10/90, 20/80, 30/70, 40/60, 50/50, 55/45, 60/40, 70/30,
80/20, 85/15, 90/10, etc.
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abdom nal bl oating and/or flatul ence, abdom nal pain,
IBS, I1BD and/or allergy is provided. Use of such

w@emwpasiiti ons for increasing nmucoprotection aneCT/NL2005/000372

strengthening the intestinal barrier is also provided.
It is understood that not neceﬁgarily one conposition
is referred to, but that GOS and pol yfructose may be

Phe 96sHped ReuiBd aatl €he GO Ii golghgtosehatd for astiiehdsg she (optimal)
synergistically effective anount when co-adniniséﬁred.
Dinergigie affeesmay NamygdependingonAhe ixpe|of coppetitippang e method and
i i | . C it . n .
EEAEREY OF poffhislfind ATHES (SafBfe 28 1EkSor BLEA RRIR sdlld
pérf@cmay eagilyTdeernihe sshanddsapesr ofeedoh [cotmpondnt tis eequiired tohichieve

the pemt g o8l LBt SREVRRHOS APorEs PO ieBRausEryiipble. For
%%&Yﬁ Nthe 3h@" Sin€Ss fth AMhEREEHRPIoM - leVdl€of iISTHANGollRAhg oral

admnistration of GOS and pol yfructose causes nore
adreinistratiore of at ¢oorpoaitionecompnigingf €OFeandapelpfuctose; feskilled person

distal, part of the colon is inpor t qin thi p

S0P ek EriaaS oy BrS R HTBE R P b SERETs atone

polgtrattosAdlbie)tind tddenpafd Bbir efdlelty @Viadlding RigHSTF Aalelels using

the intestine can thereby be evenly maintained in a i

pither imyive pRirevitmg)testhas kawn int the gpt. dbisiundgrstaod thawdepeferring
fe I Lestine. ced: [ rs

0 05, A D R0 LSRN BBt g st b

hAdministaed @thé mitdedt at ome)titecr easi ng t he anount of

spont aneous contractions and the col onic nuscle

tension resulting in I ess cranps and | ess abdoni nal

RaisPnersiltidaflly CEEBHvE Nin®R® OfoRth LN na§, 1O RARBR; OR&iSN of Sa base
I nportant for bone mineralisation”and bone devel opnent
odmpdsitieu) g standed pefant fdnpula) comprisinpjabeut 4 ¢/lah glrdranere of a

N T T T A R

94 gesclibedvblsaiphepé Reteit(E2NI®h GOS: 'w%g,slyifmtosaycosa
is significantly enhanced, which provides protection

agai nst pathogen attachnent and col oni zation. In

B3 g R S0P A, ROV, o o e
thippferr ukoinstha compolitienstmayt breeithry extrdctm fivey natwa sberces (plants
grs l(oeg:tetri%) (S); rlng;'J Ibg tm%dggng lcjig nro)\r)oosqy%(t:ﬁeisi%%r by recombinant DNA technologies
as known in the art. Extraction, size separation and purification methods of inulin have
been described, for example in De Leenheer (1996), US6569488 and US5968365.
Recombinant production methods have been for example described in US6559356.
Synthesis generally involves the use of sucrose molecules and enzymes with fructosyl
transferase activity. Inulin suitable for use in the compositions is also already

commercially available, e.g. Raftiline®HP, Orafti.

Plant inulins generally have a much lower degree of polymerisation than bacterial
inulins (up to 150, compared to up to 100,000 in bacteria). Plant sources include
dicotyledenous species, such as Compositae. Examples of species which produce
relatively large amounts of inulin, mainly in their roots, bulbs or tubers, are chicory,

asparagus, dahlia, Jerusalem artichoke, garlic, and others (see Kaur and Gupta, J.
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g) Bile netabolismmmay be nodified to | evels and/or
patterns as observed in breast fed infants. ' h)

w@emdtiimiof i ntestinal pathogeni c m croorgani SNMBCT/SL2005/000372

inhibited along the entire colon. A conposition

conprising a synergistically effective amount of GOS

and pol yfructose may therefore be used to either

MBbdet. 2002,017, 963-204). AR th€indilin sKod B&M_@EIP noPEENPiseIoigbfructose,

mature born baby or in a non- or partially breast fed

ihadiplysisr shoukiebe svifled ox oligafeuistase andior meonog e disachgrides present

of t above .physj ol ogi cal effects and maintain or

isﬁ%l}lgﬁgr{)rﬁ%veﬁggﬁho %S? t he subject by ensuring or

establishing a healthy |arge intestinal environnent

and optimal activity of the large_ intestine, In

Sapearalln eieferieds BRhrEuctog Wik PJD ahay I5ast 0y L3 4% 5870, 100, 120,
h§e { (70 [ /

Ao R 2P0 RESHF0E i, PARRETRCS dith ASigfls af Meliliolysed o

favaidulieosiey, prabldorsiassiciapeali with toB3ong BRirsnal long as & BDpf 10 or more

i.nt est idnal pat hogen infection (e.g. bacteria, viruses,

AR gi arr hoea, eczema, allergy induced asthma and

ot her atopic di seases, and/or constipation can be

reduced, abolished or prevented by adm nistration of a

denpssney dso beeljnidied fommatiral jongash sudhras plands (e.g. monocotyledons)

L T

t he phasic and/or tonic contractions. Conpositions
accor di ng to the invention Conpositions, suitable for
el

{HaS yaws beobtainedetiomprarIrat somFess SUBb h PBISy fer & FifoEy, Soya) or
i . :
et Ha KR SPREIaly B b FeIAIR BN tecTBlogy as known
rianhg ag. GASnByde Paabicloligosaicharalsl gr 6/gdkictosolEesaccharide or a
nor e preferab 90/10 to,45/55. All indjvidual ratios
oot e ol pertn, s disciisa ilelitivdr B £ ) éRa Ba-6
c%@fd&%on%@h%s Go% 391"0@8./ 608 sHidbMfor 98¢ Abthe @0f8kitions is also
0/ 30, 80/20, 85/15, 90/10, etc.The dosages required )
atrdadsh eomnBreiakhp| gralalle.osee. r ¥iviea ®6IO%c BoesplhPeme Ingredients,
(PPt i,steeffec var i
RIS A SRUBEHAE: GBS mal o BY ke, G FRFLEDuf Brsatment of
Qhctéudnerysiatiodliyowith AB-balactexdasel @S bartgdiudysy dfongipsBilucan. In a

bel ow. A skilled . . .
preferred embodiment TOS is used. In one embodiment the preferred polyfructose is

inulin HP, so that the combination of TOS and inulin HP are also a preferred

embodiment herein.

Other compositions provided are compositions comprising lactate in suitable amounts,
in particular for the uses described above. Suitable amounts of lactate may vary, and

may for example range from 1 to 30 grams per day.

Compositions according to the invention may be either food compositions, food
supplement compositions or pharmaceutical compositions. Apart from polyfructose and
GOS (and/or lactate) they may comprise additional ingredients. For food compositions
or food supplement compositions these should be food grade and physiologically

acceptable. “Food” refers to liquid, solid or semi-solid dietetic compositions, especially
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person may easily determ ne what dosages of each
conponent is required to achieve the best

webpsioiiogi cal effect and what GOS / pol yf r uct BEENLZNF/000372

is the nost suitable. For exanple, if the main aimis

to enhance the total level of SGFA follow ng ora

adm ni stration of a conposition conprising GOS and

edl yfbodi compesitienssodd-mplapemnen)) which doadoe requiteoarklitional nutrient
conposi tjons (conprising GOS pl.us .pol yfructose, GOS
Intaieeor JoP rvBICBER! APBRRSINSG HoGHp SHPlenHE rcompositions do not

S(glfx()/leﬂe?}n G¥plhdt nQEHGE NEaRE WY Sl MEYR! SFdsal AR Sobd&upplement
In Vivo or In vitro tests as known in the art. It is
corposgiame dire e préfemed embediiment baby"foad loy foab sxtpplaments, food or

e ‘o thi t . hat, .t h .
SRS Rehe e bli B B0 308 R Hpbe fha b et 0e nich
PIRQAIIY dehﬁﬁkﬂ_ebedeéﬂtaﬁn%vlﬁefer&b@nbra_[ng_r sewbial fides dafly. The food or
exanpl e, consist of a base composition (e.g. standard

fastlaswprlement Fempesitignsiase partiswlatly suited for mong/or paptiahiy breast fed

] u . an y . , h . .
Pl ARy U R0l R RL IR acOEIRE 7 Rl i i
ed=perdoarperibé neisolid fod. ordftms@hangihd ¥oopo bychstuottostk) feeding. The
Pol yf ruct ose may, for_exanple, he |evan and/or inulin.
PRDISItiAN awalse e parhef ¢ bty wilk fortifiersupplmenbe i n t he
conpositions may be either extracted from natura

sources (plants or bacteria) or nay be nade by de novo
fy onchasbalimentithe cernpositionais tan bMant edhHowegi fosmals ak kg@iknown in

i.n the art. Extraction, . size se ation and . '
U ERE el S RONES B (F FOor o COBHOU: QUReiF SAF21/EEC and
HRr arfRITRInGs tHerdoE, bRemAp ek mdAGR to LoaRRd A8 efdtive amount of
US5968365. Reconbi nant producti on met hods have been

polyfrustaspand GOSe Thp defanhon o swessirmelampe b ased on milk (cows
ol | .
BASRAL ke Efal O] PATISP 36y TR RGMe o infants o

Siaytoahtatn hminousdds is 4 étrapenzosict ifonmfams hhwng phrotdaty regarding

comercially, avajlable, e.g.. friline(r)HP, afti . )

pllegay of abtarptiony &oarmgreipliy AR |°5&%110%-@§ Tenuge comprise,
Y ks akd bl flenViddiss (4 leLeftboh

S0 TSP A 000 ORISR s SR oty s

imidrald én décwotnyéndde maily asypwents @sd nsaycbe pswdosplapiid sencentrates or

Ex | es .of species which produce relatively |arge
5?‘?3%?' eegfcomﬁ’gf‘?lﬂ?s‘ mainly in their roots, bulbs or

tubers, are chicory,

Administration of the modified infant or follow-on formula results in a large intestinal
environment which resembles that of breast-fed infants, as can be determined by
analyses of faecal pH, bacterial composition, SCFA production and profiles, gas
production, etc. When the composition is a drink, preferably the volume (comprising
the daily effective dose) consumed or administered on a daily basis is in the range of
about 100 to 1500ml, more preferably about 450 to 1000 ml per day. When the formula
is a solid preferably the amount (comprising the daily effective dose) consumed or
administered on a daily basis is in the range of about 15 to 220 g/day, preferably about
70 to 150 g/day of formula powder.
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asparagus, dahlia, Jerusalemartichoke, garlic, and
ot hers (see Kaur and CGupta, J .Biosci. 2002, 27,

wao®s/ildt As the inulin should preferably notPCDND2O0S@00372

ol i gof ruct ose, hydrolysis should be avoi ded or
ol i gofruct ose and/ or nono- or dj;sacchari des present
shoul d be renoved prior to use.” Especially preferred
Asdgib} pffedtict adose WItGOS 400 mlytaﬁctésea@hge’lsofrodﬁaboaﬂl 0030 g/day,
70, 100, 120, 130, 150, 200, 300, 500 or
p@rfwblm o about 2 fionl Oxg/dayefps infantsgnd @éefwa%ﬁoy adyjts; frpm about 5
ﬂh SCOSIty probl ens associated with too | ong
as long as a PD of 10 or nore is retained.
Levans may al so be obtained fromnatural sources such

Egacf’ OF oo PRI CRERP P SoPrdies iy e ORI ORIy glionally

Eﬁ&l SBRA- acﬁcﬁlwlaﬁs QRépaatniihO (A "B, USBIBS 85, 823, C, D, E,
suc pl ant s % chi cory, Soya) or bacteria, or
t

Kayetod mb@tlsy r(tslge lfé@has/tem, lagtobaciBirbiteanethengrebiotics, fibres,
Lacgol%nr%no as(é!éog S %uc %&b(ggtan(% é/ IQutrlents SUﬁ CPI‘OtClnS

act o- arl ollgosac
tipids nhdt Weer Ofcaxkb@hydraﬂeﬁl pagt Ictigkisﬁble g@klﬁﬂﬁydﬁ&as non-dlgestlble
residues are |inked by b(l-4) and b(l-6) glycosidic

pohekydratesa i u@@@rdnwm%s carbpiydgaies) ApAYedbS Br.esqi% & Va{iqug@mounts.
E@p‘mge !
nggfnl Ogg}ﬁ? r&&@&g@ffc@zﬁﬁ% no Ihgr e |lén?1\sf£h2‘agﬂllﬁ€%rf are soy
iihbsaklehatr&iels argdstanCEGrehg ycedboe txad diemnicelthléseorhylpaat eskaple and
\ n | act ose .en aLI W t.h .
(HessiiE cobhGates: o6 o6y B BHYL WAt o gpxiaale mltogextrin,

Plc&sE! ERfloRIDALIBN FrudeR, | SuckRe damdI BtheP Sn&ROsH ARBEcharides or
the preferre polyfructoselsmulln HP, so that the

ouxtbiesahereef. dthe TOBN@AItion mm plse-Romprisepther inaptied ingresdents and
enbadi nent _herei,n, Ot her | tio iy d
ORGP e b lionts HECSSRRPE. HiREiol SR SRR or colulose

derivadived, aiaghesitioy stEifﬁtepStesncd acid/ B&tﬁﬁin&h@&%nnSwlhﬁb,l magneswm
anpunts of |actate may vary, and may for exanple range
earbpmate 1a9d e ghikarsThse CORBYSItIAnS B 35 womBEED MESTg clegtrolytes,
EQ)@ tileﬂva%ﬁt ﬁd?lnesg@&ﬁap gm%(; Q&Hs t%g &&HBR@ rf'dngflﬁs fﬁQQ dsweeteners
suppl ement conposi tions or pharnaceuti ¢

ﬂawprmgs; codxlsmntqummlslﬁkrmmirst:ib;lfsemc(ﬁ@asa;nyl lé@ﬁh‘lr(, aitd¢ acid, esters

glbgt%%g){cieg&é) pre etr'\la%sesagglldgrls agrance g t1kse For

L1p1ds suitable for the compositions, especially for infant food or food supplements, are
milk fats, plant lipids, such as canola oil, safflower oil, sunflower oil, olive oil, marine
oils, etc. or fractions or mixtures thereof comprising suitable fatty acids
(polyunsaturated and/or saturated).

Proteins suitable for the compositions especially for infant food or food supplements,
include casein, whey, condensed skimmed milk, soy, beef, collagen, corn and other
plant proteins or hydrolysed proteins, free amino acids, etc. Preferably proteins
comprised in infant food or food supplement compositions are extensively hydrolysed
and/or partially hydrolysed to reduce the risk of allergies. The infant food compositions
according to the invention preferably comprise all vitamins and minerals essential in
the daily or weekly diet in nutritionally significant amounts, such as minimal

recommended daily amounts.
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or food suppl enent conpositions these should be food
grade and physiol ogically acceptable. "Food" refers to

wo p@psitthizsol i d or semi-solid dietetic conposit POTSL2005/000372

especi al l ytotal food conpositions (food-replacenent),
whi ch do not require additional,utrient intake or
food suppl enent conpositions. od suppl enent
conpositions do not conpletely replace nutrient intake
by ot her neans. Food and food suppl ement conpositions
foad or fped sunplemEns GEIDBPTHENT MAK B0 e embadipent be made on the

SR R lonk AP oG R BRI 3, AL, OF SUHE Bled on. o

abmlpfimf £ddib} Iiyrota@btj sﬁlicg h_e:a é@‘n?ﬁted ][dairyd prodpétefrghﬂlﬁlig/but not limited
ral, severa I S dal . e.1Tooa .gr 10 .

&R e bR Ay toeY-Gasedlink BF i el ;ﬁrugﬁi Gogppopiions may be

?geﬁ%reg_rin Rahdrngt lcr%oev@%; géz%t:, d. §doy: AHIRY 5 efflcB0e ahbnt of polyfructose

osition nay eficral’ly admnistered to

iand £0S or TO& a saitebht &ddoer foed ibask. tQRtherofood Hasesdsudtable may be
i nfants changing frombreast to bottle feeding. The
@mgwf’i%‘ﬁ‘tﬁﬁvgﬁ?@%’e '&part of a human nilk fortifier
suppl enent. In one enbodi nent the conposition is an
infant or followon fornula as e.g._ known in the art,
ddpdepdor yioed supplemenicrpmpesitior FEeordpigale Gennyesiognmay be used

Lfectd : t X
ek SsHeRE o BE AL RGITTRLTENG 3o R0y pBYoe it
pamydisteret] ofeer sgastrésiestindh eprobibmpetorodiséased hiweo bedrodinghased in a
na¥ be b%sed on mlk (cows mlk, qpats niléﬂ etc.%, .
iSHpigstHOrndlternatiye hin praor P kg ogqurmeRse qisympipis,der example to high risk
Bt QS" Rkdly | r EQRER IR0 1BF 1 SSnible, 3if sympt
ﬁ@%@%ﬁeﬁﬁi%dpcga%g) ﬁ%faﬁ%s havPﬁa pr%blens regar’dlinsdympomS
abdoeiatpd with dhes dispaseoor. suboptimpalc funktigning afi theblargei infeatime, such as

or follow for ae conprise, thys,.a mlk protein
3pngticn dBieeholsRseS B0RG; Sorichl irgallarin HRbd D, s
QA BRREdAh&RindHtioh RER SonthsﬁtﬁﬁpWﬂE At fadstablishing a healthy
anounts and may be powders, |iquid concentrates or

largelintestinpleayirewnerd oF preyert thovdewreliipsienkef sygh symptes.

nodified infant or followon fornmula results in a

| arge intestinal environment which resenbles that of

i @88 embedinienf thetcdmpasitioadare edadiieterddrpeopHyyactioallyy s€ Support the
¢of | ; e .

S iprTBT B hefhGy JriSTRSF? I oL b Py e FIGNTal environment. A

CRENMS! [t e inteStiftal Krvitbnmphite B8RP Y at 4P iMtBRinal physiol d

(corrp?i tsmltg(r%gmt he1 dgffr Ivy reufnf ective doge) consumeléllaoP ySIol0gy an

aduvity, espacedly orormabl abdoyptisasofsnutdentnwates nesisigaceodf the mucosa to

pathogen attachment, colonisation and infection, etc. as can be determined by faecal
analysis and gas production. Especially, an optimal physiology and activity is referred
to. Any suboptimal functioning of the large intestine results in symptoms as described
and can be determined by faecal analysis and/or gas production. Intestinal diseases or

disorders resulting from a suboptimal functioning are included herein.

Pharmaceutical compositions for the treatment or prophylaxis of intestinal disorders or
symptoms of suboptimal intestinal functioning, such as IBD, colitis, IBS and/or
increased barrier integrity may comprise additional biologically active ingredients, such

as drugs, biologically active proteins or peptides, probiotics, and others. The
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about 100 to 1500m , nore preferably about 450 to 1000
m per day. Wien the fornmula is a solid preferably the

wa@emsnioigconpri sing the daily effective dose) PONSUz®S000372

or administered on a daily basis is in the range of

about 15 to 220 g/day, prefera 5y about 70 to 150

g/ day of fornmula powder. A daily-effective dose of GOS

a;ﬁﬂodaﬁiemfsr SGEABR FanaRd bF TR RepplethehtOcaifipabittay apgly also to

preferably fromabout 2 to 10 g/day for infants an

phasmageuticyl dompositionss from about 5 to 20 g/ day. Food

or food suppl enent conpositions according to the

invention may additionally conprise other active

iCT:fi@ [cORipBsitions adtORliRG ty iglheiﬁﬁvleﬁtldrAma@l %e ]E?n? gn%ﬂps@ﬁ , foBh2 such as

>, D, E, K etc, probi Qti cs .g. bi obacteri g,

lgeid o peltd, |seimi- s‘élt% {gbletgy ﬁ'é‘?kspﬂ’%wg?fgi gts:» #Pﬁ}dé%% on'thé method of
n I

pARRRIBh ARG 254 SuBReL RIFERELSAL ARGor some uses

oegtdb @hytdreaﬁeecﬁng €éwigh adugfedtred:olyeelmmigdhy ¢toaaeh, duodenum, or small

non-.di car bohydr sol ubl e or insoluble

s SHB EI ee‘gseStl‘ﬁé ){’ﬁ “in various anounts.

Typi cal in-sol ubl e non- dlgestlble car bohydr at es

resent in infant nutrition are soy polysaccharldes

tds puntirar estbadinment o6 telinvension el prevideceemiethiog der. therynsanyfacture of

sol ubl e..a S r t

2 SPPPPS%%IQ gcrcgr(ggé %e ng in &tllgg I'i%rdz{élgx %ﬁlefé;sctﬁaﬂy eff@cftﬂl@ amount

BRGOSS@r TOSY Emﬁpolyfrﬁchtﬁsteas @,suitable &ﬁﬁp@ﬁﬂ)rwab@ fas deseaibedabove.

di saccharides or m xtures thereof. The conposition may

al so conprise other inactive ingredients and carriers,
Inorflis fe® SfescripeClies i L@dot of GOS and

§P§??ﬁ§W§§|Fﬁﬁése r céﬁ? Fosgxg%rfvaﬁwsggﬁ nagneé?un1 n

polyfuetoss. Enkessr istateslc iotherwioeli the pacti¢raof rthetlav@mml will employ

na i um car bonat he |ike. .The c i ons

SROGRY i o tonah mefodR ofe APl RE bicage PRl rfRdnology,
QﬁGl’o@? SRNrbBIblog 0 bidhefBstryt ISasle t&hﬁﬂﬁéﬁ Bre st&ﬂfeﬂ' if, Sambrook
fi sweet eners, flavorings, colorants, enmulsifiers

and:l ngsmbh (2088 olecubin Gloningy A debariany Meinud, cThied gdition, Cold
St 5 ?gagbqrr aa&?)rato SIgiressg g\y‘{@’er ! ?S@ﬂes A &35 Y tA¥S%§?1 et al (1994)

anc pids sui
Uﬂtﬁreﬁﬂ PpoYSLdll G MdolesPpac Badldgy, f@frrderI&ﬁtacél@ OUSar aiidd Mmmgtons

suppl enents, are mlkfats plant lipid

Pharmnasewsical Seieneese\Macko iHublishing | (cmpany; |P’hﬂe$1qma aoPp, 17th ed.
e C r | r

@85?1' ]é/fl?énrjgﬁtgﬁ Eﬂ ‘la?ét{a%t ¢ a@ﬂﬁucg (68 Hditidzs 6y848& Cappuccino,

Laboratory Methods in Food Microbiology (3" edition) by W. Harrigan (Author)

Academic Press, all incorporated herein by reference.

Figure Legends

Figure 1
Formation of acetate, propionate and butyrate after 48 h in vitro fermentation of TOS,

Inulin, a mixture of TOS/Inulin 9/1 and a mixture of oligofructose and inulin 1/1 by
fresh faeces obtained from babies.

Figure 2

Relative amounts of acetate, propionate and butyrate formed after 48 h in vitro

fermentation of TOS, Inulin, a mixture of TOS/Inulin 9/1 and a mixture of
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(pol yunsaturated and/or saturated). Proteins suitable
for the conpositions especially for infant food or

wo ommd/1suppl enents, i nclude casein, whey, condePSENL2005/000372

skimed m | k, soy, beef, collagen, corn and ot her
pl ant proteins or hydrol ysed prpteins, free am no

acids, etc. Preferably protein 4'corrprised i n infant

bRESTRtosE AR IRURP 1 AR Fre 4OABES | dbt@ME RéR bakieS eV of acetate
hydr ol ysed and/or partially hydrolysed to reduce the

plusiprerfionste plugbegraterfosmpd vanset pb b ‘Gdapeashiof grefibre tested.

ing to the invention preferably conprise al
gﬁ#@%?ns and mnerals essential in the daily or weekly
Gbshation 6Liighs taftenallgl i &mi ol feemantatorn wfit BOS s iinfinas mixture of
m ni mal, reconmended dajly nDunts.The,fgzgsgr f.oqd

dinatia 91 anshp sux TR oligpimiriose aul diylin figehfacggs obtained

RAEL M e AR %é{sifoﬁnecﬁggr\tvﬁ‘ﬂ:ldcté@m @E amount of total SCFA
conprising) a food se. It , for exanple, based

dormedr(incompi pagesfibra) dai ry product, such as a fernented
airy product, including but not limted to mlk,

t, a yoghurt-based drink or butterm | k. Such
TPRBR D hiRifes FRBCPA @RERRBPRSPibrAtcTbUTHAREH akBOVDf PF5/59R.a molar
e.g. by adding an effective anount of polyfructose and
bass)and pob-legatg. suitabl e food or food base. Cther food

Ses , S I

PRRES 4 R1EP 68 05 B3, i R e S0 aRRES oD ekt on muc
AGxPrediiog it ©#CCIA 81 T84t dubtire ay:-6 ) Ertos ddrsghdwekie 8EMaThe increase
treat nent and/or prophylactically. This is to say that
EhEnd i SCIA Mttt 0 s { apad vk lefachue ioististedlysieafficant
RERDL AE5 ERfecdb 62565251 002%5) Q&?Eo@’ i ReFA ikt GURIREde on the
or; alternatively, 'prior to the occurrence of synptons
cpartarexasnPIGE 1t andh PGE2 riespgonpain €i6iR318 téllse(ny7). Erdevidrophow the

i ntesti b F I (T . t
S8 AET ot SO Gs0gPa TGN SopA roifiRY o Tgp v L-
ifetdtd & JiAlsBEaliyi@stitne THUA @R FPGHI /A100050 and 500 uM SCFA
flatul ence, allergies, colics, abdom nal pain,

avyorg sl 230revislactarDs stasgticale sighifisantd§<0.05)

iganbstration of the conposition will aid in
> ablishing a healthy large intestinal environnment

®ffeptsdfealiuhhscetity ahd podiirh I0lacte bn shepontmeodscontiaction in the
enbodi ment the conpositions_are adm ni stered

gisdrapd aseximal pgrt of dhes eqpr hor blancisgeiup Awiongtt he) is 0%. The
*e&éio&me%ﬁﬁ@% & R AFke] wasal tdYodear g i ntesti nal

envi ronne

Examples
Example 1

In vitro fermentation studies show synergistic effects on fermentation patterns

1.1 Materials and methods

Microorganisms

Microorganisms were obtained from fresh faeces from bottle fed babies. Fresh faecal
material from babies ranging 1 to 4 month of age was pooled and put into preservative

medium within 2 h.



"healthy large intestinal environment" refers to a

normal intestinal physiology and activity, especially
wmeoosaloiabsor ption of nutrient, water, resistarCBENDI005/000372

the nucosa to pathogen attachnent, col onisation and

infection, etc. as can be detersqd ned by faecal

anal ysis and gas production. Especially, an optinal

mhmgk@h@gysamﬂaﬁptivity is referred to. Any suboptinm

functioning of the large intestine results in synpto

A5 SubSRIH difhein Prebiptiase (HOSer FOH edrey Vadpd(GOm aB%CPE’ Domo

I
o Bl o L R R e Delelummiture ina
i9nic (wishe dratig rimilim; oflgafroctoseudnddablirc oxtosi iniaohvd (fadw) tdtie, or none
at.nment qi prophyl axis of intestinal disorders or
5 ééﬁﬂ@dﬁ?‘ﬁ? suboptimal intestinal functioning, such as
INBiacolitis, IBS and/or increased barrier integrity
may conprise additional biologically active
|M¢ﬁeem iée MasFadanstmediumit Bgﬁferedlmp@gt ovetary3.Guefli yeast extract 2.5 g/l.

e s Y

GATRGHPO,. 9H§Omg& NhHQO§ 0. m@nmm g,lIaMgSO4 7H20 0.5 g/, CaCl,
%H£§03|t|ons onposi tions accordi ng
10 028 EﬁS@aWzﬂ% o QQS iy Sefbmh geott boties yel@rﬁl&‘gl Wliﬂzqthednedlum and
ggﬁﬂg SETE 15 ﬁkaIQQQEetS dri nks, powders, etc.
epen I’ ng on e nethod of adn1n|strat|on
Adm ni stration to a subject is preferably ora

SuPhetir KBk R0 vl B AESHETE 9L it rec,

~ 108 gﬁt cae1, . 2186@961:&5@467&11901@)00&89/1 b1 vk tadRlsRd t|0t6 8St 8.1 with

further enbodi mént of the invention to provide
15 At or dfaHGs. Ae0mE Seotihodtlestwese ﬁHﬁ#Jwyhttlilme@um@swglhsed for

%ﬁﬁhe |nv€ﬁébon by addi ng a synergistically effective
{or TOS) and pol yfructose to a suitable

conposi tion base, as descri bed above. The fol |l owi ng

non-limting Exanpl es describe the s i.stic effec

cﬂreseo@tlamn gt Byétesrde pentpice 30 sg/é»t et ahas-fHCd -5 t&ﬂe Sodium
{

g%lﬁglé/ {;‘I ona]S Qét &?fﬁe’ tgﬂe !}:)Exi ?%ngg Qﬂ]qgééito 6.7 £ 0.1 with 1

20 Maﬁamldairdggl Th&rmmhhmgwas boitedl i mgmcrowzmeo BO ahlogpyumrbottles were

AUl aRI S e Fertse) R atahs s e ng: A
Laboratory Manual, Third Edition, Cold Spring Harbor

Laboratory Press, NY, in Volunes 1 and 2 of Ausubel et
dlhe frehofheces were mixed with the preservative medium. Fresh faeces can be

preserved in this form for several hours at 4°C.

25
Faecal suspension: The preserved solution of faeces was centrifuged at 13,000 rpm for
15 minutes. The supernatant was removed and the faeces was mixed with the McBain

& Mac Farlane medium in a weight ratio of 1:5.

30 Fermentation
3.0 ml of the faecal suspension were combined with 85 mg glucose or prebiotic or with
no addition (blanc) in a bottle and mix thoroughly. A t=0 sample was withdrawn (0.5

ml). 2.5 ml of the resulting suspension was brought in a dialysis tube in a 60 ml bottle
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Current Protocols in Mlecular Biology, Current
Prot ocol s, USA and Rem ngton's Pharnaceuti cal

waeioenoas, Mack Publi shing Conpany, Phil adel phPer/NB2005/000372

17th ed. (1985), M crobiology: A Laboratory Manual
(6th Edition) by James Cappucmz%o Laborat ory Met hods
in Food M crobiology (3rd editi®on) by W Harrigan

fifled Reth)60A6 REEIE GulfeRdSneddith. TREBStHE ik Qﬂ)s&ﬁ{w@ll randY¥ncubated at
reference. Figure Legends Figure 1 Formation

A6t Sraplesrwpk drendrem dhflbdtaibis&tt@b%niq 2mlyer rﬁrwrhthﬂ diplysis buffer
LY PR 3Rl B U 3 AT M Sl of RO, put i

ficeas btop daaratatibhai ned from babi es. Figure 2 Relative

anounts of acetate, propionate and butyrate forned
after 48 h in vitro fernentation of TGS, Inulin, a

Heteriifith of He/sho¥d bhdin Bty RNM afd Holdhdlr €
ofolfigofructose and rnulTn y fresh faeces

Sbe¢ Exameple 2r Yatlubnibersscorreeted Sarrblaskc. acet at e pl us

propi onate plus butyrate forned was set ‘at 100 % for
each of the fibre tested. Figure 3 Formation of gas
@ak dbtedBinitidg vitro fernentation of TGS, InuI in, a
m xture of TOS/Inulin 9/1 and a m xture

AN tgdf Fadtandet=4R dhe mas ipressyre ipythe head, spage dgsthé Hi0amh dgttle was

Exg:ggﬂﬁ?@% Ig?s Efes?\ﬁ? Lfﬁétg%@%&?%}l%%ﬁﬁ?ﬁ#eﬂ% roBﬁ:I Qf}e‘?ﬁllany) by

Eiuliglﬁé a highdemi¢ bt geinge dirongixthe retsben tapSEifile bottle and withdrawal
cteat e/ pr opi.onate/ butyrate i nﬁz}ﬁr atio of 90/ a

gax irgpadhesheadsppce Py thip Syringedintihg gag preasure-pyag (Dot volume
Gh the s9r1§% e wasAhé vaufid o2 §a§ REmaEValls et BoRbctde fo@ﬁiaﬁ&.e

on nutc expression in a CCD18/ T84 co-culture (n=6)

Error bars show the SEM The increase at 1 and 4 mM
Sm'txture and 0.5, 1 and 4 MM L-lactate is

i%ﬁ?—&' Pcally significant. Figure 4B: Effect of 0, 50,

19 itroXefnenidionWbhsedri@ont Tlixg theFoswikg katpRE:e on the

1.) 85mg TOS (from Vivinal GOS, Borculo Domo Ingredients, The Netherlands)

2.) 85 mg inulin (RaftilinHP, from Orafti, Belgium)

3.) 85 mg TOS/inulin with a ratio of TOS/inulin of 9/1 (w/w) and

4.) 85 mg OF (raftiloseP95, from Orafti, Belgium)/inulin (raftilinHP) in a ratio of
OF/inulin of 1/1 (w/w).

Tbtal amount of SCFA produced

Results are shown in Figure 1. Figure 1 shows that the mixture of TOS/Inulin resulted
in a significantly higher amount of SCFA per g fibre than the single components, but
also higher than the mixture of oligofructose (OF) and inulin. Also tested were 85 mg

TOS/inuline in a ratio of 1/1 (data not shown), which also provided a synergistic effect.

L- and D-lactate production

L-and D-lactate could only be determined at t=3. Table 1 shows the metabolic end

products formed at that time point.



10

15

20

25

30

spont aneous PCEl and PCGE2 response in CCD18 cells
(n=7). Error bars show the SEM The increase of PGE

w@p003@M12250 and 500 nmM SCFA mi xture and 100 nmMT/NL2005/000372

Llactate is statistically significant. The increase of

PGE2 at 100, 250 and 500 mM SCRH# m xture and 250 v
L-lactate is statistically significant (P<0.05) Figure
Fablef &ct anethbdrd endrpadatiat @moldg Jibtk)uforinet] agfteat 2 loors in vitro
t.he spant aneous contraction in the distal and proxinmal
SeIMenBfioRhe col on. The blanc (set to a tension of 1 g)

iS O% The tension arter addition of 40 mVrKO was Set

to 100% Exanples Exanple 1 In vitro fermentation

st udi es shéweimerkopionateef Ry @ton  d-faskiiit | on D-lactate

Eﬁé oorganiojS%_%g vverée obt ai neg3 fromfres@iaeces fr(())'(r)n3

hailind e fedgbabi es.gQFresh faegxal materi@hofrom babi.es
ranging 1 to 4 nonth of age was pooled and put into

Eyfiat i OtOmedi ubn wit hin 2 h. Conposi®l1bns/ Subst9-8¢e
tra eith prebiotigs (TCS;, T (from

| Jwgﬁ%pggorcule% Dono | ng(?edi ents, e Net her| ands)
and inulin (raftilinHP from O afti, Belgiummxture in
a 9/1 (ww), ratio; inulin; gligofructose and inulin .
rgain,s synergisticr higher foppation of dactife isebserved famthy myxture TOS/Inulin
3ol 1R MR iV T M0TRE, CngHle1 & Wehnixture with OF
(abd Imflinkthe gdercentage Betgfel(batedopttotaba@dy) agd fatio L-/D- lactate is higher
L- gglt(gé e-HC. 0.4 g/1, bile salts 0.05 g/1, K2HPO4
ip el @‘7“1,“%% 0.2 g/1, NaQ 4.5 g/1, MySO4 H2O
0.5 g/1, CaCl2 0.228 g/1, FeSO4 H20 0.005 g/1. 500 m

Scott bottles were filled with the nmedi um and
ivej i nutes at 121C.

Figure 2 shows the pattern of fermentation products after 48 h. The mixture of

TOS/inulin shows a significantly higher percentage of acetate than the single
components, which is also higher than for the mixture of oligofructose (OF) and Inulin.
Faeces of breast fed babies show a high percentage of acetate, so the mixture of
TOS/Inulin results in a pattern of fermentation products which most resembles that of

breast fed babies.

Gas formation

Results are shown in Figure 3. Regarding the formation of gas, TOS and the mixture
TOS/Inulin form the lowest amount of gas per mmol SCFA formed. Inulin and the
mixture of OF/inulin show a much higher amount of gas formation. Per mmol SCFA

formed the amount of gas is lowest in the TOS/inulin mixture.

Kinetics of SCFA formation
Table 2 shows the kinetics of SCFA formation. The combination of TOS/inulin still

shows a high SCFA formation between 24 and 48 h, indicating that in the distal part of
the colon still SCFA is formed and having a beneficial effect on the colon permeability,

mucus formation and anti-pathogenic effects etc. Also in the first 3 h the highest
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Buf fered nmedium K2HPO4 H20 2.6 g/ 1, NaHCO3 0.2 g/ 1,
NaCl 4.5 g/1, MgS™MJ H2O, 0.5 g/ 1, Cad 2 0.228 g/1,

wo-aBsd 01220 0. 005 g/ 1. pH was adj usted to 6.3 POI/SLN05/M00372

K2ZHPO4 or NaHCO3. 500m Scott bottles were filled with

t he nedium and sterilised for m nutes at 1210C.
Preservative nedium Buffered peptone 20.0 g/1,

bmOyst ofi SGRAKY foen&d, 3% 1s thoadseuwith hiuogh yngitkt bl&goea@hﬁd@’si(data not
resazurine tabl et 1per litre. pHwas adjusted to 6

o3 ARG 0Bt ey DS BEIRG oGRS 0PRG4S bécause of

m q & %O serumbottles were filled with 25 ni
eg?&l ﬁ?ﬁn%fnstegﬁc |sed for 15 mnutes at 121 OC. The

fresh faeces were mxed with the preservative nedi um

E% g %ec%%fﬁﬁ&%&gﬁég@@ggﬁwﬁ]@;aﬁ{cgrgg&}g@ sever al

sol'ution of Taffhge WetvAFRddrd)f uged at 13,000 rpm for
15 minutes. The supernatant was rempoved and the faeces

Resbiaticxed vvi th 043ehrM:Ba| n & l\/hb%étﬂ ane medi L%-481hla

At Fa

raht ¢ 1 a) ,\z ba £ al
‘ﬁﬁs%eny on werg Ogarrbl ned with %gsrrg gl ucose dr'f3
MOPinkfiA f1POT W HRono addition 4@yanc) 1n a Hajp4 e and

m x thoroughly! A t=0 sanple Was withdrawn (|0. 5 m)

ImﬁinrﬂIPof the @QQIti i ng s'uspen%Dﬁ)n was broug\ghQ()in :a

di ol o ad
néﬁ? red ne erﬁm The bott izﬁas cl (;';eei wel PIO and

gL BRE Sl cRlse 37/0C. Sanples were taken fromthe
di al ysis tube (0.2 mM) or fromthe dialysis buffer
(1.0 M) with a hypoderm c syringe after 3, 24, and 48
%zursl gd i medi ately put it on ice to stop
tion. Determ nation of the short chain fatty
Winetal dy haGt POS/IHeE: B aive idcredéalofasetierand aolaties i@dease of

for blanc Gas determnatlon At =3 t=24 and t 48 t he
butyraie ds: Jo i ad [OS 19 Jin have a

Eg%‘ié rs&de@é&a gas pressure rreter (Druckrressum‘ orrrer

Germany) by stinging a hypodermc 6 n
syringe through the rubber cap of the bottle and
Vﬁn. 1t I{)I%{e%\é\ﬁland methods

63 pregnant woman who had decided to breast-feed and 57 who chose not to, were

recruited during their last trimester of pregnancy. Infants with normal birth weight, no
congenital abnormality, congenital disease or gastrointestinal disease were enrolled
within 3 days after delivery. The study was approved by the ethical committee of the
Medical Center, St. Radboud, Nijmegen, The Netherlands. Written informed consent
was obtained from the parents before enrolment in the study.

Infants of mothers who had decided not to breast-feed, were randomly and double
blindly allocated to one of two formula groups (OSF, SF). The standard formula group
(SF; n=19 received a regular, non-supplemented infant formula (Nutrilon I, Nutricia,
The Netherlands). The main compositional data of the standard formula at standard
dilution of 131 g/l are given in Table 3. The prebiotic formula group (OSF; n=19)
received the same standard infant formula supplemented with a mixture of 6 g/l
transgalacto-oligosaccharides (TOS; Vivinal GOS, Borculo Domo Ingredients, Zwolle,
The Netherlands) and inulin (PF; RaftilineHP, Orafti active food ingredient, Tienen,
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of gas fromthe headspace by this syringe until

gas pressure was 0

bar. The vol

t he
une in the syringe was

wo besaalieme of gas fornmed. Val ues were correctBdr/NDz005/000372

bl anc.

out using the follow ng sanple

Vi vi nal GOS, Borcul o

Donmo | ngr e;ment S,

1.2 Results In vitro fernentati on was carri ed

1.) 85nmg TOS (from
The Net her | ands)

BelsinfiR). The inlliturdcdraided IG0NHPOS @m0 #ilih (ﬂ?frmtbl The stud
e])gl 5) eT(B/In(l:,HIn wth aratio of T(ﬁ/I(I%UIn osf‘ébglleS Y
fqmm;asame 4ed) ad Gbingn duripg dhe sthdys BroEl. Mothers grher dqcided to breast

P.
L A T
SuppoREd B allz&tﬁiogldoﬁsdtanﬂ:wbuf geeded Mausmiihationt dfébredskfeadiag their
of TOS/ i nulin resul te? na sjgnificantly

Mﬁtrewv e RErtwg

B8 AT DB o e

plaey Ggﬁm&lﬁ%ces.vva@aé%égqﬁpéheﬁ%tmg the

gﬁxgbi@xjn Ef) . &gle Fortrfd@ tiht) edlfangt eHch Qifsn Alrqg chrflb‘sﬁ{rfés the( Gbunt of

So tested wer
cmtsumedforﬂmﬂawthtlw mmrdw]M)ntaW| ch al so provided a

synergi stic effect.

L-

TOS/inulinein a

and D-lactate production L-and

D-lactate could only be determined at t=3. Table 1

THOWS: tha

poi nt . Tab - et

holic end-

IpHﬁﬁ@ibe the sﬁﬁ&’arﬂ’f&ﬂﬁﬂd serllered at that tine

roduct s (mml /n fi hrp\

Em:rgﬁd after 3 hour

skqah vitro f

é?@nsnt ati on Acetate

Fa

synergi stic higher

aor mat i on._of

ofrate Butyratert=tactate hdbldlc TOS 062300
gmﬁno 03 Inulin 0 P20 0.00 O. 96 TOS/Inulin 0.40 0 0
Cadoln/Vhe¥irda/ T nul i n[ 0.30 0 0 0]3d/60. 02 Again a

lactate is ohserved:

%nul in com)éﬁed to the single

Far the mxture TOS
- Con thenixtuore

:Xnoiaﬁ a(’)&’lﬁ'ﬁiﬁalt‘?sﬁula:lz the percenhzgcra::;)ate (based on

taétale aci ds) and rafpo L-/D | aggsate 1 s higher

Minerals

Calcium mg 540
Phosphorus mg 270
Magnesium mg 50
Sodium mg 190
Potassium mg 680
Chloride mg 430
Iron mg 5
Zinc mg 5
Questionnaires

Demographic, clinical and anthropometrical data of the mother are collected prior to
delivery. Information on delivery was obtained from the mothers at day 5 after
food

characteristics, health and anthropometrics was obtained from questionnaires at

delivery. Information of the infants’ intake, formula tolerance, stool

postnatal day 5, 10, 28 and once every 4 weeks thereafter until the end of the study.
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in the TOS/Inulin mxture. Relative anmounts of SCFA
Figure 2 shows the pattern of fernentation products

w@bdosn10481t h. The m xture of TOS/inulin shows aPCT/NL2005/000372

significantly higher percentage of acetate than the
si ngl e conmponents, which is al }g) hi gher than for the
m xture of oligofructose (OF) d I nulin. Faeces of
brRablanigid babi es show a high percentage of acetate,
so the mxture of TOS/Inulin results in a pattern of

Parenisrware ashed o takgdaecalwrnatentiem theis infants qit ppgipatgrday 5, 10, 28
br east fed ahi.e |
AERe SER BE P’ TR B VP LR REEURIRRY, & soon s

pbasitlé %ft@@ﬂéfeﬂmdnl,’l cf)llédt&d ive fhcoee sbntaimeisN{Grefney é&bmeﬂfchmk the
mmol SCFA forned. Inulijin and th m xture of OF/inulin

Nethgriandpy amdhitensd rimanestiately ot g% Ol Sadnt pigd tissiotted in
ﬁ%l@ﬁ flid € 1/ TRH %bgfth@ﬂl%eét@aiopyvest in the

num m xt ur e. tics of "SCFA formation Table 2
shows the kinetics of SCFA formati on. The conbi nati on

gf TOS/ i ng%i n sti I' shows a high SCFA formation
indicating that in the distal
P@f the AetcrMatioh GPSQFN | gRETOf the shiplEs vad TkhviiMh A€ WRater diluted

beneficial effect on fhe colon pernmeability, nucus
flox imMidiQ and hamogerpsadhf@g dfimingfes asing astomaghes 41 Ingyaments,

Shl¥lond Stae 310 ALAHAERIE e SR bR QTR WFREIEH) formic

abigywn)0o Axlf 61$25 fgr neRtBAbwyricat acid e(Sigga-Midrich, osztqlnérecht The

colon is_of rr(‘gJ tance because of the hogeni c

Metheglands) 7ad 20 pl MillQs dite samples mcmeﬁﬁwr @ﬁ THipyfes at 14,000
anp

3 A0 Ty PO 4 S g s

analysis endhaitic abidt mmurbmanesaﬂm sinphest vyclatthawgi moice water, diluted

ﬁ{rg |r(‘f%%y t edléosaL%t? ﬁgﬁqueg 8 ﬁ&f (I;é to?nrolggmzc;r orqacrlninutes

using a stomacher. The homogenised faeces were stored at —20°C.

Fluorescence in situ hybridisation

FISH analysis was performed as described (Langendijk et al, 1995, Appl. Environ.
Microbiol. 61:3069-3075.) with some slight modifications. Paraformaldehyde fixed
samples were applied to gelatin coated glass slides (PTFE coated 8-wells [1 cm2/well]
object slides, CBN labsuppliers, Drachten, The Netherlands) and air-dried. The dried
samples were dehydrated in 96% ethanol for 10 minutes. Hybridisation buffer (20 mm
Tris-HC], 0.9 M NaCl, 0.1% SDS [pH 7.1]) wit 10 ng/l Cy3 Labeled Bifidobacterium
specific probe Bifl64mod (5°’-CAT CCG GYA TTA CCA CCC), was preheated and
added to the dried samples. Bif 164 mod is modified version of probe S-G-Bif-a-0164-
a-A-18 ((Langendijk et al, 1995, Appl. Environ. Microbiol. 61:3069-3075.). The slides
were incubated overnight in a dark moist chamber at 50°C. After hybridisation the
slides were washed for 30 minutes in 50 ml preheated washing buffer (20 mM Tris-
HCI, 0.9 M NaCl [pH 7.2]) and briefly rinsed in MilliQ. For staining all bacteria, the
samples were incubated with 0.25 ng/l 4°,6-diamidino-2-phenylindole (DAPI) in PBS

for 5 minutes at room temperature. After DAPI staining the slides were briefly rinsed in
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2.1 Materials and nethods 63 pregnant wonan who had
decided to breast-feed and 57 who chose not to, were

wo emsaidied during their last trinmester of pregPemnyy2005/000372

Infants with normal birth weight, no congenital
abnormality, congenital di sease,or gastroi ntesti nal

di sease were enrolled within 3 c}ays after delivery.

VHRI@t Gy, VRS uB@ " Wite oV Ettashieed gVitwoal Laboradridse Bwlinddnee, CA,
Medi cal Center, St. Radboud, N megen, The

Net-Aor andrrggeredwrith apoverstipr Waeislidsh s aviamatigallyjanalysed using an

PR (-0RX70) Gt JE RS SRSy Al il analysis poftware

we&ysrlaldloﬂoft IatagingoSystem b Gnmbd, yMiahdterg ﬁeﬂdaﬂ)() dhe pclfcentage of

\ ormul a (CSF, , SF st an ard rmul a
5&@@%&%@ @Iﬁéee“%dd%&eﬁaﬁf 48 Efseﬁ%}ﬁl?a*&y chosen
W5 C{ﬂ%itl@n{ N " AN positibiit fHeC 'p@rceﬂ_tlage of bifidobacteria was
Net her he mai n conpositional data of the

detannhapdi by mormtﬁng alt celtsawitland AP] filteroset 6P 160, Glremgrkechnology

B BB 5 L5 SO By PP P T e s

wmpvemﬂhﬁdre%ﬁdlogy Brattletioo,af.S6A ./ 1

transgal act o- ol i gosacchar i des (TGS; Vivinal GOS,

Borcul o Domp | ngredients, Zwolle, The Netherlands) and

[ I X L HP, Orafti active food

Sﬂ&lt ih B #Il%gl giunm). The m xture conprised 90%
TeS short clﬁ% eyl acids (RCHAY amtlos p)op@he, m—bu@wa oofhubyas and n-

f dlib h
T BBt uBara apap ALY ABanibay b e Hish aebfiEis R RuEh (GO
PV &3S Il € 8FhIG: éwek ng stks eaei%&ﬁ“% 4 NEms ioHiatian @zﬁé@troﬁ 0.5 ul

supported by a lactation consultant when needed.
Dértlm nanplorwasf infactedsat 8(B§dmn@etdob1mn (Piabitwax, rdc w080 mm, film

Ghrnd, OB e sty Cor UmuE0SFe PRI S FARR B gLy A

YjdtionDTeheC RPN, itikdovieR Gvad eated tof60c0 s b sFdfof 61Canin, followed
wth the recorded food intake. Table 3: Conposition of

bhideating@28°¢ at #repegd pE 20 PCnpia aqﬁé@@ IpAentaiged at a temperature of
p . °C. 2-

A e L e

dehylbyeyric amwabﬁﬁdraednintmltskmdmlt hers at day 5 after

delivery. Information of the infants' food intake,

formul a tol erance, stool

Lactate analysis

Homogenised faeces was thawed on ice and centrifuged for 5 minutes ant 14,000 rpm
100 pl supernatant was heated for 10 minutes at 100°C to inactivate all enzymes.
Lactate was determined enzymatically, using a L-lactate acid detection kit with D- and
L-lactate-dehydrogenase (Boehringer Mannheim, Mannheim, Germany). Lactate was

only determined in those faecal samples which were large enough.

pH analysis
After storage at —20°C, faecal samples were thawed and the pH was directly measured

in the faeces at room temperature using a Handylab pH meter (Scott Glas, Mainz,
Germany) equipped with an Inlab 423 pH electrode (Mettler-Toledo, Columbo, U.S.A.)
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characteristics, health and anthroponetries was
obt ai ned from questi onnaires at postnatal day 5, 10,

w@aoanhionce every 4 weeks thereafter until theCEND2005/000372

t he study. Faecal sanples Parents were asked to take
faecal sanples fromtheir infagg at postnatal day 5,
10, 28 and once every 4 weeks thereafter. The sanpl es

Detanslgien from the diaper, as soon as possible after
defecation, collected in faeces contalners Grei ner

Prgrdeihe MK, Povyes cpJ@tlh@?ﬂl%ﬁhegy A te defeetn i 5ﬂrép§rcentage
?fr blf%gpéét 2 at h rtﬁ@ﬁnt@i’@ thon Qfat gx%t Fncmﬂ Re' AR formula

eezer t e Ia oratory by t I nv gators.
goep af 80%owithh STaef 25%5 w‘rpifm‘ts p&ogrouﬂn shaldd be mnchated oBecause of
was thawed.in

f SCFA,
&0 FRER0 £696 P O T0P% 85 R SO GNP GHOT gRtaR i g GLsted were
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350 m honogerni sed faeCes was m xed wt
analysjs cbfoﬂlmrcsuétel All vabs werd clrgked ioer@mhmytmt ylrsuai lameeltlon of

&ﬂSI %i (ﬂ‘?hglt% g’ﬁﬁ\g‘ﬁ e@q&ﬁgﬁfge% T?q%rqléﬁ ne r tema,u Pﬁ relative

ahodrfts Q@@m@ldcﬁif@b&\deai fe pRupd Gde&Ste@ﬁéd fbf'lﬁgmﬁcance using
supernatant was stored at -20 0C. For the FISH

anrbysyssofovapiaere; Hoease obe pignifisary difderenredp<0.A), gEawps augre compared

ggg Iﬁ%"‘ﬁ%ﬁb?oﬁl Sa clet%set ﬁé(h\ﬁ]eeg 15113% é{o%lg% th double blind assign

bmmgﬁdlbbﬁtb feeding @ndriten ahsmse adﬂqnge aamtomrmimar no ¥ladistical analysis
honogeni sed faeces were st d at. Fl.uor e
Wﬁresnef%nﬁ £q GATRRATS Bi5 hESas esﬁ <§f the f9 1y fpedige eroups.
PReatdh et KbARga! I%bié% au‘:é:toni’}l givd® %en ﬁi?:ﬂhfangﬁ"dé bR fed breast milk
M crobiol. 61:3069- wth sonme slight

atgbatftineapdions. Par af or rral dehyde fixed sanples were
applied to gelatin coated gl ass slides (PTFE coated
8-wells [ 1 cn2/well] object slides, CBN | absuppliers,
ﬁuq&ﬁﬁ@m, The hbtherlands) and air-dried. The dried
"""" Sanpl es were dehydrated in_96% ethanol for 10 minute

meldi?éhf-pmgqgup figdants pxerepiciyded. fibinfanss staged o0y forreulgqfeedmg
BP0 AR, R AL o o
et thel eatre ﬂedahxtéaﬁdﬂﬁd dtrectlyhﬂ‘ted rbiethl Zhewitded tBi fbrmild feeding
{;mfgrel t?xe Tg)g I0 wee r SI o mffantg rd?o%%ec? 01(1}‘[. | fe_cﬁz_a.rg(::[tgrdfétics of the study
subjects are shown in Table 4. In the formula groups, 9 infants dropped out of the study
within the first 16 weeks after birth (4 in the SF, 5 in the OSF group. Reasons for drop
out included: colics, suspicion of cow’s milk allergy, constipation and practical

problems.
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a-A-18 ((Langendijk et al, 1995, Appl. Environ.
M crobiol. 61:3069-3075.). The slides were incubated

woresmioght in a dark noi st chanber at 500C. AfREF/NL2005/000372

hybri di sation the slides were washed for 30 mnutes in
50 m preheated washi ng buffer 3(20 mM Tris- HO, 0.9 M
NaCl [pH 7.2]) and briefly rlnséd|n M11iQ For

Thble Ai -NChadddterRRfied 6f shaly dbfeetssanpl es were incubated with
0.25 ng/1 4' 6-diamdinp-2-phenylindole (DAPl) in PBS

for 5 _mnut s at roomte ﬁﬁ@é&’é@ure Wrebiotipap]  stBieastng milk,
the slides re bri efl y Fé@ﬁ&? Iilo la dr b%@ BF N=63

nounted with Vectashield CabOr At OF i €s,
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i mage anal y§ ftware {Anatrysis 3, Soft I mTaHN0
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pidck dobrgt ef Wahpme sanp| 2 was deterng ned by angl40si ng
25 random ylchosen m crpscopic positions. At Aﬂrh
s

posi ti on th@HiQéIPi@én_t age| 8 bifidobactleria was |23

termned by, countt g gl cet s Wt a DAPHTTdgeT
Kd:(SP 18 6 Va Yoma Tech%l ogy Corp“’) Brattl ebar 59{3

Uel&ei’y) and| caelatdag al | sbi fi dobactesia using a 4£y3
filter set (41007 Chro Technol ool Brattlebdro

Bigh wejght Short chai n f af 3§00480Hs anpb3i$it02rhe sAf5H+601

charn—fatty actrds(SCFA)—acetic,—propronic, N=-butyric,
i so-butyric and nvaleric acids were quantitatively

gatql BifideBaditiaa Vari an 3800 gas chronat ogr aph (GC)
(rVarl an Inc., Wl nut Creek, U S A) pped_ w
ihg percenpEesAli kifidehecteria i facgest the 6&‘" ‘?ﬁfe daysmb? éaWaé 8,12, and

%@{v?e%%? ?nf ?{E]:i Cf%r?]lg% gﬂ?)ifb@%ecsﬂ!)m (1“%1@@ e!n\ﬁq}ﬁe al:l'l% sbh 5’§ble 5. The

Rest e usi ng
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he sampl e, the oven s heat.ed to 160C at

beenh howt ofl GHeteBy lbdbt i FBISCHETa s SRR diferent

%Qxegéé&ém;artﬁe bérBértage Tﬁ&z@a@z%ﬂzaqh bReak EfEA VaBiel! Was @fso relatively
1.5 minutes. The tenperature of the injector

Madémmlodlnﬂmﬂﬁb@ﬁmnumfeégmbytyr| c acid was used

an. i nt andar.d. ag
%S eéglélg% ‘8 A 1%%re%m d}l ce n?oga?lul é @d&% nut % gup, but
Qs andurfdO6f Ecp:mbaczllz in the faecal flora are at least one order of magnitude lower

than the Bifidobacteria, the overall pattern is changes very little.

pH results

The pH values measured in the faeces of the formula-fed infants are shown in table 6.
Lowest pH was found in infants fed on breast milk. Faecal pH of faeces of infants fed

the OSF formula were lower than the SF group (p <0.045 at all ages except day 5).

SCFA results

The total amount of SCFA in the faeces is shown in Table 5 below.

The percentage of the different SCFA from total SCFA are shown in Table 6. There are
no statistically significant differences found in total SCFA concentration between the

formula groups. Also the amount of SCFA is comparable to those of the other feeding
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100 m supernatant was heated for 10 m nutes at 1000C
to inactivate all enzynes. Lactate was determ ned
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with D- and L-I| act at e-dehydrogenase (Boehri nger

Mannhei m Mannhei m  Ger many) . n‘bﬁaCt ate was only

determ ned in those faecal sa es which were | arge
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hhv2. MighdPpt RemBgdsyFiasetiieiagd 1dveer tporestapieliof ppepieiiate, butyrate, iC4-6
cal cul ations showed that to detect a difference in

ée\ﬁbe@g@nwe@htpinefwa&dethﬁat%@&&m %he intervention
formul a group and the standard formula group of 30%
with a SD of 25% 13 infants per group should be
Lachtedenllts Because of an expected drop out of 30%in

TS oo BoBEs, @odk ek o AagRuRs Mspeaow 1h Table S.
(\YRLS ﬁBmlﬁﬁg})As‘l (?(%\?eijﬁl% ©f frmulAiriod Eigﬁ.?anémﬁ’é Y®ups 6f breast milk

the results. al ues were checke or normality by )
hiveukighérrmpants oflaotate ¢pmnpasydntel the seipdard| formpulg | gseup. The relative

oS el iR ol ot RESGF Rk pife) STl breast

FRiSbabibsfaat 16wWesiid baadiee foraiugfedtables) Baliés fedra fanmela dontaining
case of a significant difference (p<0.05), groups vver$
dO%)ankie haxe Usintgmedisteisiativg apountyefsacetate The iercentage of lactate
HF O3 T bibiga 1P RS ReRt e 11 MEID) DM uAR SN Ers fiom hat of
SEmebies.sat i on, no statistical analysis were perforned

to conpare the breast-feeding with any of the formula
feeding groups. Data fromthe breast-fed group are

only given when the infant was only fed breast mlk at

that tinme point. 2.2 Results In total, 120 (-pro group
infants were included. 57 infants started on fornula
feeding directly after birth and were equally divided

among the fornmula groups. O the 63 infants that were

fed breast mlk directly after birth, 24 switched to

formul a feeding
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3.5+0.8

59+4.5

30.2+£16.3

16w

SF

69.9+3.9

19.6+2.7

5.6+0.9

4.9+0.8

52+6.3

0.6x£0.9

OSF

82.245.3

14.3+4.9

2.1+0.5*

1.5+0.4*

69+7.7

16.4+12.0*

BF
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2.2+0.5

47+6.3

35.6£204

P<0.05 compared to SF; SF = standard formula fed, OSF = SF supplemented with
GOS+inulin; BF = breast fed.

The above demonstrates that in faeces of infants fed with this combination of GOS and
polyfructose the pH is lowered, that more lactate is formed, and that an acid (acetate
and lactate) pattern is formed which is more similar to that of breast fed babies and that

this effect cannot be attributed to the quantitative increase of Bifidobacteria.
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T84 cells was used, whereas for the PCEl and PGE2
producti on experinments a nonocul ture of CCD18 cells

wowmsusael 3.2 Results SCFA, in a m xture of 99¢BNB2005/000372

(acet at e/ propi onate/ butyrate), and L-Iactate dose
dependently i nduces MJC- 2 expr ion in a co-culture
of CCD18 and T84 cells as can be seen in Figure 4A
Bkaaple e - @uneicihr afféddd o6 ladBEe|and BCIGHRixtuRe loaalsi@s-2i PGE1 and
CCDl 8 cells as can be seen in Figure 4B. At higher

ns of the added organic acids the
i ncreases reaches statistically significance. Exanple
4: Effect of lactate on colon contraction 4.1 Materi al
aridMtetifloaid NithedsW st ar rat s (CKP/ HarI an

Hor st rland wer e
T5 GO stiiectith P S B PAT G FGHEORy iy Willemsen,
R VIESRsif MW, 486 Del EfterPSIEE SN tTR] fqu(z@gkj (38 5ar1d4z 1447 with
wat er. Ani mal $ were anaesthetised by a mxture of
o mwms@fmwﬁcatwnheLamr@md WaBixpeeEn ef aamtefm@n@w@{hutyrate

B3 s RERIRH! FTPAC LS chj}xcgl&‘( SRSl s PLASEHuE I CCD18 and

183. Qlbagds u§ed75vl’1é@as for 1ile NYSEH, ana PGE2@rdduction experiments a
gl ucose, 1. 17 KH2PO4 and 24. 9 NaHCO3) . The col on was
aanopyltuse af G- Bl & celisvassedoxi mal portion and was

rinsed with Krebs- Henseleit buffer while gently

squeezing out faecal content. To approximate in vivo

@ Ri¢sbiltons as cl osely as possible, 1 cmfully intact

AR el TSRt petbenlet Rl ) SR Tobifre cos
W@ﬁ&ﬁeﬁt%‘ﬁﬁﬁ&g MBEQ eﬂfr&@fbnhﬁ”a% duftRWIATCD HPnd T84 cells as can

Cermany)” cont ai ni ng Krebs- Hensel eit buffer gassed
bo rscemu&;g\lny m tAdls® 8% cpcansatop of PRE1 g RGIES increases in CCD18
V\ﬁlise 'S \L/bg ﬁ%{lf:ehﬁéj a}tstghl }é&&x@ra{l &36%? %Iide]d cgrgamc acids

|tl{81ﬁélféh§e§?éhbhd§%dﬁisﬁ%1-y sTga\eﬁctaaacsl ons of the segments in
rest and in response to different stinmuli were

arrpllfl ed by a transducer anplifier nodul e (HSE,

L diopPEN recorder
ne segnments were incubated

vvlth 40 MV KCI for 5 mnutes and the contractile
4.1 Material and Methods
Male Wistar rats (CKP/Harlan, Wageningen/Horst, Netherlands) were housed under

conditions of controlled temperature and light cycle and were pfovided free access to
food pellets and water. Animals were anaesthetised by a mixture of N;O, O, and
isofluran, the abdomen was opened and the colon was removed immediately. The tissue
was placed in Krebs-Henseleit buffer pH 7.4 (composition in mM: 118.0 NaCl, 4.75
KCl, 1.18 MgSOQ4, 2.5 CaCly, 10 glucose, 1.17 KH,PO4 and 24.9 NaHCO;3).

The colon was cut into a distal and a proximal portion and was rinsed with Krebs-
Henseleit buffer while gently squeezing out faecal content. To approximate in vivo
conditions as closely as possible, 1 cm fully intact segments were attached
longitudinally to an isometric force transducer (F30 type 372, HSE, Germany) in 20 ml
water-jacketed (37°C) organ baths (Schuler, HSE, Germany) containing Krebs-
Henseleit buffer gassed continuously with 95% 0,-5% CO; The segments were
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responses were neasured. KGO was washed out by three
consecutive washes at 5 mnutes intervals. The

weaprenist were then i ncubated with increasi ng PCT/NL2005/000372

concentrations up to 100 nM of acetate or

sodium L-l actate. The acid sol ujg ons were prepared
freshly in distilled water. NaOH was added to acetate .
gradodityestretched dnih rasting kénsiéh of ez anldallofvet] he equitibiatet fooAS minutes

wi.th a fatty aci.d, nivi KCl added taq determ.ne
Wi ingermiticat agRRipg (iecleRes Ae ber SERENS dRIoR AR B empnse (o

iR sfifli Yve€ blplifR&S B £ trindag¥ériabfpiifiRf ifdBulk NBISE, Germany) and
segnents were allowed to equilibrate for 45 minutes in

feconted kinabuulHars atairder iR fkiadenkn HFE.i Garevany X t ent

2008 The, SXRELIAENNRLaoPhRE 6 s ShRhEd 2 h¥ontractil
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mipdeentgryals bdeissgmenta vareothen incabated Withiiaapsinggoncentrations up
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sodj um acet at e_ and especi odi um.L-|actate .
i withos  BAE, 100 (M KoNes AdirbAS demine whether the

cEhtERtRle REpoRbE REKE] a8 it EREEd by tHeBirflasiliaBefoRd h nB incubation
the colonthan in the proximl ‘part of the colon. Also

thessepmatte weod alkyymdita sqwlibrataolior #aoingesin frésh KybkssHenseleit buffer
co&lt.rfacti oné ecrease in the proximl part of the
s} dﬂeffﬂ%n WIS of the sodium acetate and

906 etperiménmsit ofdcolb@isaasl a0S bRsimalaakl BRs disvdedtidns of the
the distal part of the colon. In the proximl part, of

cplencBorglata analysis{pt3)e et oatractiondeved induced by hgestipnyligegs defined

Vel . r.ad Is h : f
SRV Bl s A3 RGP 6508 JRA) R hegmens
¢erogiamil badisahswere ssghtofdalcalite & meax atlueoand sachissgmerederved as its
even after addition of KO.dains 1. Use of
gamgepwelsemglsacchari des and pol yfructose for the
manuf acture of a conposition for the treatnent or

preventi on of abdom nal bl oating, gas formation,
4.2 Results

As can be seen from Figure 5, sodium acetate and especially sodium-L-lactate decrease
the tension of tonic contractions. The relaxation effects are higher in the distal part of
the colon than in the proximal part of the colon.

Also the number of spontaneous contractions, the phasic contractions, decrease in the
proximal part of the colon upon addition of the sodium acetate and sodium-L-lactate,
whereas no effects are observed in the distal part of the colon.

In the proximal part of the colon the tonic contractions as a response to KCI, however,
are comparable in the presence or absence of 25 mM sodium actetate or sodium L-

lactate. At higher concentrations a significant relaxation is observed even after addition
of KCL
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abdom nal pain and/or flatulence. 2. Use of

gal act o- ol i gosacchari des and pol yfructose for the
worzmsfiratur e of a conposition for the treat nentCONL2005/000372

prevention of allergy, eczema or atopic diseases 3.

Use of gal acto-oligosaccharidesy@and pol yfructose for

the manufacture of a conposition for the rel axation of

CQhiingact i ons of the colon, preferably the tonic and/or

phasi c contractions. 4. Use of

gal act o-ol i gosacchari des and pol yfructose for the

'i’ﬁftlﬁiea%fu%;ﬁa&é -oft &gﬁﬁﬂﬁﬁﬂéé Qlﬂdf 961yfrt1@co§€ g8t 'RE mAfufacture of a

preventi o |tab e bowel syndrone or inflanmmatory

bompd)smmrs darsthe tﬁeatmlst&t af patninoohhbdgwsinalc blaptings Laa rfgrmation,

ct ose for e manufacture of a conposition for
taﬁ@/ I@é&%ﬂdé?r f}a%lpg%cte[ nal barrier functioning and/ or

nmucus productlon of the large intestine. 6. Use
according to any one of the preceding clains, wherein
2ntlésn iofapalagierobigosedhenidess ot pelirémefosattoy the | mapufogpss of a

B B3 o PR g 55 ) ol

i ncreased, intestinal lactate |levels are |ncreased
i ntestinal and/or faecal H i.S reased t he sum of
Bnt8ss johagal é‘ﬁﬂﬁgg‘)ﬁaﬁ@@é‘ﬂe A Hg]é( ruptoss Py r the emanufacture of a

\éﬁ}gﬁgﬁﬁl&l ﬁﬂq{lé}feld)éﬁyﬁ‘ beEMfRchiSsAf (HE c$18n t b fkabMettonic and/or

atty acids i s decreased and/or - intestinal gas
phadgicicintmations. decr eased, wi t hout haV| ng a significant
effect on the total and/or relative nunber of
intestinal bifidobacteria.7. Use according to any one

qf vhe dar gﬂﬁ&b-"(‘)ﬁﬁ@a@&lﬁ'ﬁdemﬂePGIyﬁﬂ@to@émefltth@f manufacture of a
gal act ool rgosaccharides : polyfructose has a ratio of

30@1»0@1@019 fog, ther dreaimepf yors: pysvengonsofs iritable  hpwele sypdrgme  or

}9 Use according to any one of the
prece &8 vagdlsgasewhereln t he gal act ool i gosacchari de

5. Use of galacto-oligosaccharides and polyfructose for the manufacture of a
composition for the increase of intestinal barrier functioning and/or mucus production

of the large intestine.

6. Use according to any one of the preceding claims, wherein

- intestinal and/or faecal short chain fatty acid levels are increased,

- intestinal and/or faecal acetate levels relative to total short chain fatty acids are
increased,

- intestinal lactate levels are increased,

- intestinal and/or faecal pH is decreased,

- the sum of intestinal and/or faecal butyrate, isobutyrate, valerate and/or
isovalerate relative to total short chain fatty acids is decreased and/or

- intestinal gas production is decreased,

without having a significant effect on the total and/or relative number of intestinal

bifidobacteria.
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I's transgal act o-ol i gosaccharide and/or the
pol yfructose is inulin. 9. Use according to any one of

wo bespreaeedi ng cl ai ns, wherein the pol yf ruct oSECT/EL2005/000372

inulin with an average degree of polynerisation of 20
or above. 10. Use according anyg,one of the preceding
clains, wherein said corrp03|t|on is suitable for

wetcﬁeewzbﬂﬂngit hearfya@eadf the @faﬂedmgtmmsmherpiﬂ the aheunwoghlacto-
6, preferably to pH 5.75 or and wher ei ?Ig
eligpsershatidss 1 polxinatos ]@Sf%Fat’@r o 39AnPrd Ghr BEIERY 3:%nto 955
hgf%fer%ygwgt@g:dg_dl ng to any one of the preceding

cl alns, e

( _ rein sald conposition is suitable for
i ncreasing the intesti naI and/ or faecal lactate to

b bout. 10 | /K d wh
go g s?chu ng Jo Sngl?)t e© ? dhe O;?rg?er& fﬂnglf P’atS"Yél}?ﬁel? othgngalacto-
bl'i‘é(ﬁ,é‘échal% is %ﬁsg@%ﬁﬁaig&a&ﬁmﬁwanaform(n%ﬁm@berigmulm

claims, wherein said conposition is suitable for
I ncreasing the intestinal and/or faecal acetate to

% of ' C e
?ggéeﬁv%%r?iﬂ{gntggéy %ElgtaF ﬁlg er n?%': V\}]ns l\%hergﬁlgtlhgﬁgl?h%tgge is inulin
Wﬁﬁﬁﬁ%ﬁér’a%@déﬁeesdﬂﬂo@bh@lsﬁmn 620 @adbng t he sum of

i ntestinal and/or faecal butyrate, isobutyrate,
vaI erate and isovalerate to bel ow 7% of total SCFA.

bro m%? %C&qgﬁgd%&goﬁé) of'the %?ecteﬁﬁlﬁ P&l ré&h &allP cf)tﬁf)osmon is

ing ducti on atty acids at
tlhtablmefgr dedreayingnthel ddeealoamd/ce rivkestinat bH to d:leb:rw pH®, ptéferably to pH

SO0 0 B S RS S BB oML EL o n

?dfﬂﬁ.' ement conposition, preferably an infant
nutrition, nore preferably an infant or foll ow on
formul a.

11. Use according to any one of the preceding claims, wherein said composition is
suitable for increasing the intestinal and/or faecal lactate to above about 10 mmol/kg

faeces, and wherein said composition is suitable for oral administration to an infant.

12. Use according to any of the preceding claims, wherein said composition is suitable

for increasing the intestinal and/or faecal acetate to above about 85% of the total SCFA.

13. Use according to any of the preceding claims, wherein said composition is suitable
for decreasing the sum of intestinal and/or faecal butyrate, isobutyrate, valerate and

isovalerate to below 7% of total SCFA.

14. Use according to any of the preceding claims for promoting the production of short

chain fatty acids at the beginning, middle and end of the colon.

15. Use according to any one of the preceding claims, wherein the composition is a
food composition or food supplement composition, preferably an infant nutrition, more

preferably an infant or follow-on formula.



