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The use of alternan as ingredient for certain
foodstuffs First invention 5 The first invention is
walzeeored t o the use of an alteman as i ngredi ePCT/ER2009/000762
acidic foodstuffs and to an acidic foodstuff
conprising alteman as ingredient. Al teman poly- or
ol i gosacchari des are conposed of glucose units. The
gl ucose units are 10linked to each other via a-1, 3-
and a-1 ﬁn@h%%@%n@&nbﬁﬂﬁg%di%mifo%»%maﬁ,vmoasmgs of
bonds predon1nant|y appear altematingly.
Al t eman- ol i gosacchari des have been descri bed as
Fhmiﬁ%ﬁ@$°t'c i ngredients. US patent 7,182,954 discl oses
| i gosacchari des produced by an alternansucrase
enzyne catal yzed reaction of 15 sucrose with various
acce tor sagars ar eff e as ﬁreblot|

f
The figh b PR iR g eirckiPr e BokcdTanialiFmpten giiient 195 geitia opdagufts and

to an RfdieRbasepash ﬂtelﬁ%tagﬁﬂgaed'@fi be subst antl al ly
reduced or inhibited by treatnent of an animal with a

conposi tion conprising one or nore of these
Auem% QBS%CJT%BéaQ%ﬁdQS aft aIRLd Bf hRkbdeY EnitsO TRE aﬁrﬁ%ge Lhies are
eneficial bacteria (e. g Lact obaci
linkedBpfeadbbamt ond a)l 3-2andThel ,@ghlcosdit |h9nd3/\lm@($6@8®882}/pes of bonds
dxﬁ hdes MA nEﬂQOdS of neking substantially clear
predorngnf &%pé’ﬁ"iirca WH Y(LGS) that conprise altenman
ollgosaccharldes These syrups have a relatlvely | ow

ycem c ex and are addition use in
Altemalgrs lg%a%hewge s\ Beenfesaibed s ere gmtleyngrs la%tgllﬂ%ateﬁ*h 132,954

dlscloﬂ:H Fhalt 1'oll a@crhﬁrlﬂ@rﬁrb&iélz:@[)& ¥n RRGREdsGi@de di2yfOeakatydéd reaction of
fornul ati ons. 25 However, the need persists for

sucrosr wigh gterieus @er¢pion giugers eare scffimiiveh ay erebifics Her reontrolling enteric
I t
bacter?ﬁ@ﬁ%%géfﬁ&glgl cﬁ{ stof ?ﬁte@ h?%%nﬂﬁz)ag%%ﬁlh n@ﬂ@éﬂ?{k&ﬁ%@?ﬁllg rddfced or
inhibiteé \bgr egesent 30 Hneanéhalr with iat cdngpoaition kqompnsmg ankeorfmerstof these
ohgosrilcg&? &{ef/glgﬁ]tlg orhlg;/ S&C%IVF dglpéorg?t% ab e 8I te%:,]oetf#cwl% g A (e.g.
Laao&wQMShﬂﬂ@ﬁwwnyf)2009/095278PCT/EP2009/OOO762 2 A
further object of the first invention is to provide
with a pH and tenperature-stable prebiotic and/or |ow
The p@INGESH VEIVB6088889 Ipedilids fviibie methiddd Sﬁhﬁﬁﬁlgfsﬁﬁstzﬁﬁiaﬂy @lear low-
foodstuffs since foodstuffs are often processed a
glycempip gtyrensnflePak thabscomprise gliepngp pligpeanchasigdes. STH?SFe%BtréIéF pave a
| gxBsh d@sre r
relatlvyg'glggvts%y?é;n.n@ Fl)g foxal L(Ijl grrel ar)glgftf%%lgnngsr?fﬁ]gsma?ggéaglgns where increased
claritydedesadd tTihose- quabiiest aap parfiearbobesnficiflon femisffcformulations.
foodstuffs. Alteman is deened to have prebiotic
properties (Lopez-Minguia et al Enzyne M crob,
Howe\Tee cthaaded pkbsisslOHP Biepiotifdelr in@edheﬂitis eihizh remimpbeit bansfibialy e
heen descri bed. Accordln%% 0 (g é 702,.942 aq»l di
properges/igdovs Hbl VTR 454bis ¢ ‘faé‘h’é‘ i Redstads, paicularly acidic
beverdggsenmbl e certain functional characteristics of gum
arabic, maltodextrins or polydextrose (G L. Cote,
Carbohydrate Pol yners 19:249-252 (1992)). Mbreover,
Therei%?ecﬁ Qér{"?o LQ o%e%r;tqgve%f‘[gn & O\Llj& witK §%HZSQ§JI@£)1I€€1%9 atﬂﬁ& low
potential “commercial applications as a | ow viscosity
glycenpig lakd/ pgscduida fibeaneiredierd derefoodstnffsoods and cosnetics, so
that altemans have potential value as noncal oric,
car bohydrate- 15based sol uble food additives. In the
first invention it is showm that alteman is not
degraded in acidic environnent and coul d therefore
retain the above-nentioned properties when added to an
aci dic foodstuff,
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particularly acidic beverages. In simlar manner, the
| ow gl ycem c properties and soluble fiber 20properties
w@Rooaheeman are retained in acidic foodstuffs,PGI/REW091¢00762
glucose is released fromtBe alteman nol ecul es. The
term"alteman” according to the first invention
enconpasses .al t eman- pol ysacchar.i de and _
A furdhgrDIfRHOIInF GE SYERHN 1848 PIRKIGE &1ith 2 Fd (pRwEratre-sieplg paghiotic
and/ordblf @ cetdic ARor soBIERbEr A gri@Bbsi T Sacidd fevebidbts BRte foodstuffs are
defined bel ow. Alteman according to the first
often praceassadiap highdempesafutehar i de conposed of gl ucose units.
The glucose units are linked to each other via a-1, 3-
and a-1, 6-gl ycosidic bonds, and said two types of
The fironidsenpivedendineetnd Ity thppeaiof alttraamtas nogrydiert| foe maidiariyodstuffs.

. contain branches (Seynour 30et .al. ,. bohydrat.e
Particgigle, FHERA LSt ASp L s o PRI e KR B
according to the definition of the first invention has
Alerngs GEBYS. (el PHBI BT Fal HeOOpITgHor &l Euymie Microb,
TechnbB&tse [ 9B d Ot befEHcidl! properEChMALb&h: ddsBrikaotiRérding to US
enbodi nent, al teman-pol ysaccharide WO ) )
5,702,94D 91098 3780299 Eirroos havoraguesprapesties thirgiemblacertagefunctional

oL A, Wl ki, 08 81099, 0P0HIClpr

Polymprsel 224H232 i(1PR)e MaegeroacchRlifH o G Sg0PH2 tand 50S 0HT89,209

000 g/ ... In a special enbodi nment, . )
stermafy s Rl op B PREea 6 o Bk A L gagender
in foo@¢ bfd B&mdhigs, fsbanatlAiearnd shacpdEgRnyglneias@snasoric, carbohydrate-
descri bed in 5 WO 00/47727 and shows a wei ght average
based poJplle feodraddigivet My i n the range of 33 000 000 g/ nol
to 60 000 000 g/nol (determ ned with GPC MALLS), nore
preferably in the range of 33 000 000 g/nmol to 50 000
In the GipR inyenidn it isshewn that alksnsrels ngpdagrasied enasadie gyironment and could
theref@r:et FIERR p@lky%%g-%nltigged }r eﬂ%§9®ﬂg¥‘4 Jdlaeci rggngat &:‘fjdic foodstuft,
al t emansucrase enzyne as described in
particPGTy &RHOD8Yediges 60 sianithr shaows, the Wov glytenaiv prepgdicsahdsalibie fiber

properii ot AT e ML OO T ARl st from the
alterndnafiglecudds. 14 000 000 g/ nmol to 28 000 000 g/nol, stil
nore preferably in the range of 16 000 000 g/ nol to 26
000 000 g/nol, nost preferably 18 000 000 g/ nol to 23
The te?8CadRard/ a@&irding"t&ﬂl‘é%Qqn@ntim%El@@@alm%saccharide and
met hods for produci ng al teman-pol ysaccharide therefrom
alternasoligepacchaside hwherpinghpilh 1yiss 9§ Ak pmdifle in thel| polggdar weights, as
furthel@&H0EH BQGwi N PCT/ EP2008/ 051760, which is _
151 ncorporated herein by reference in its entirety.
The wei ght average nol ecul ar wei ght Mwv of
al t eman-ol i gpsaccharide i.n_the.definiti ofc t [
Anernfy (ETRREE b IS HETRGNER 6 o' B¢ ShEpEPaRlr hlshyfhfd. mhe
glucos@/ Uik agy lilledaw,cactDbheptaf® 3blayd 2- N6Q@bsivlc whdf)eindwaid two
still nore preferably 1 500 g/nol or bel ow and npst
types pf kands apsdgmnanigoanryaiglissiatily b Ay By SPRRERNsP EH(Seymour
et al., ERfoolldrE R@E’e@rc!}{%}gb-79)wy-%2}.he wei ght average degree
of polymerization of alteman ol igosaccharide
according to the invention is 18.5 or bel ow,

e T e T
molecplae fetigt| Vw8 00 more babiovd ODPVE/moMyrdBeibly muire th62 SgPifblg/mol

=. Ml ecu [ f ri | ucose unit). Th .
merpgfBFiG P R3B! TR L GRS i i rggpane
Mv of al teman-oligosaccharide is in another enbodi nent

800 g/mol (DPw = 4.9) and the Mw of

al teman-ol i gosaccharide is in the range of 800 g/ nol
to 3 000 g/nol, preferably 800 g/nol to 2 500 g/ nol,
nore preferably 800 g/nol to 2 000 g/nmol, still nore
preferably 800 g/nmol to 1 500 g/ nol and nost

o~ NN o a A NN N N I T
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4 3 - 26, preferably in the range of 3 - 20, nore

preferably in the range of 3 - 18, still nore
woewbgyriy in the range of 3 - 15, especi al | yPCT/EP2009/000762

preferably in the range of 33 - 12, and nost preferably

in the range of 3 - 10, wherein m nor anounts of

nol ecul es vvlth i gher than iven
has a peight avergg ROl aﬁr“éf‘g@ﬁ I\? W e TaRgH ‘Dfln]irbn%?) difimpLio 60 000 000
g/mol”e(@@t%rrﬁilﬂe@n%m efpd G&MALD@)W Sn&rePepeRMbIPY iNVei Bt range of

based on the total weight of alteman-oligosaccharide,

12 009089 eIty SAP0Q P90 Mo I @ speciahambadimepte aliernan-pajysaccharide is
[ f I : :

produ&% \gEﬁ ’altgmﬁrﬁl&'an%rgji zlt rtg &%P@c{c’ﬁggt?ﬁ {I:\IIP&%I&%% &g?)ése d%scg?/ed in

WO 0@;@7@211 andnshews prvedfight abérygd mekculhaweightavlwenctMtangwof 33 000 000

o/mol 5 57 0ho A0 el s srRpre N RO R M L ST oRtabl i dhecanes of

33 008! 600MR/nd) 0oy SBOO0H V0D dgmol InhstIDkesikdrespedihl embydifeer, alternan-
degree of polynerization (DP) as well as pol ydi sperse

polysag?‘%aélﬁiﬁnlspdar%lae%hwlil dagnc\mefihahapaau?ra5§ IF8GY g as described in

pCT/E#zbt)@/b?nﬁéodﬁar&%esoJ wReizhy H&Jrageaﬁﬂo%um mvetgh@ MW 3l the range of
i nvention the si ,Q%l“ ar-term "al t eman-ol i gosacchari de

12 000 90 pimp b o BOHORO HHA cxdinep G RE MALéﬁhrm@mgefsablyh@r thgaange of
C e

v o054 G2 6 O 6151 RAR) L MRS 400 o

to 26 9D hOUngirecluInest Ipesféraigy di & §08r0d0t g/dette S Q@D 000 g/mol. Truncated

ol ynerization. .2 t enan- osace hari.de re
eIy R sh o mepREs £ FRREPE el P RPR R pERe Befigmues well o
the dlitmahPsBeacchgRichefsel biz nRBHbRE! Uf | POTBPROEFSET60N Wikh s

00/ 47727 US 7,182, 954 WD 2006/ 088884, and Cote and
incorpRRYAk hetymby rfePISHY fF SitEeesear ch, 111:127- 142 which
are incorporated by reference in thei r entirety in the
present description. Alteman-oligosaccharides can be
The wgghba\@gag@éapl ar tveeighs Mw o6 altaspansefigosasehagiderin he definition of the

s SHGEH B Y By Rl IPUb 2 A BRI AP vy
2 000 }ghmdun ddlofw; stnhl aioteplaferz;bcby j/§ﬁ@ ggl‘rmhoaié»slobyamdegm%\mﬂferabiy 1 300

T s T -

of polgfherizativat IDchtffgarlaekahl @igo_sﬁcclairi‘de rmaornmgyteam Havendes i0N8.5 or

veon S T B9 R P L ety BT o et B3 o
belowAAna%aarpr@ﬂefae@sagcd}a;eum%nmy- bewne2 6D 18Y PmBEENRSecular
wherein a) a sucrose containing solution is contacted
weigh{\pk lﬁog)r@qﬁcaglmqse; gplp)y The faxyer ilipat efnthe meisht average molecular weight
Mw o?laft%ﬁg}?gﬁébg&ﬁﬁfrlcﬁ:nig Xﬁ“%nﬁﬂéi QiGSath Qi 8'6@ P nd? 9) and the
conditions permttin e 5conversi on rose
Mw oaalt@namawhgosacghﬂmle oharthd @angn I RO @lmslgp 3a®ﬂﬂ) mnol preferably 800
g/mol £3.0 T8 b b AR R B0 Winel S SO BGE bl nEb R0 s00
g/mol kObADG gifod amd mbe paefekaBIX/(Soargdnatto a 3pﬁ'lgbﬁdl\6manﬁxtudwtr1tlﬂ(3pc RI
GPﬁQgA% and nmay be allowed to proceed until the sucrose
or E3h essentially 10 consunmed. Detail ed reaction
conditions are disclosed in WO 00/47727, US 7,182, 954
and_in the appended exanpl e. The groduct S usual
Altemewhg%é%f ade0fdle fipst Wrvrrtpneepsisty ot pemaganplgeyles f@dmg a degree
of polymé&rizall¥n 'iHefE@r ?x{k]‘é izl 1 8@t RMin ﬂﬂt%r%no@ﬁfsq}# mol@&iles with a DP of
acceptor nolecule i's understood to nean a nolecule at
highenthdncl) mightibe presean duy e ragtheriembadinent, 5ltcroarcahg189<zséatme according
e e ac
to the ﬁﬁgﬁtg) 8&1? %g ?glgget%?lg% hz?ﬁm c?eérget gfﬁﬁ) er}/%h ? H}% range of
reaction is preferably a carbohydrate or a
car bohydrate derivative. The use of external acceptors
| eads to the production of |ow nol ecul ar
al t emanol i gosacchari des. The carbohydrate acceptor is
preferably a saccharide selected fromthe group
conS|st|ng of naltose |sonaltose naltltol

D o o L, o ~ A~ L
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Dependi ng upon the particul ar acceptor selected, the
gl ucosyl units wll generally be added 25 through an
W@ Lm9Bys2is nkage, or through an a(l, 3) |inkage PET/EP2009/000762
a(1,6) linkage is already pgresent.
Alternan ol i gosaccharides are obtai ned which have a
ower nol ecul ar ht. than th | ternan that can
3- 26pP@ﬁ%’i‘téH i Hlet%gea%é 728> BOTCCREEFAR in g appesr .3 Th Sl more
preferdtBRGl tRNralbd bf t_’,y-p'l§a‘l:slp¥c1ﬂ[)9?|lé?e‘?alﬁy i) )ﬂieufaﬁg@t)f 3 — 12, and most
ol 1 gosacchari des having different” degrees of
preferghly ymibeirangei fi3  DR) whqrﬁnanmerrmmlmﬁ ogeleetes Wil g Rt ef higher
r of sucrose with an acceptor
than tlﬁﬁ?%gm%geﬂﬁkﬁgh i Ijgggﬁ{)f pol ymeri zation (DP) is
defined as the. nunber of D-glucosyl units added onto
t he _ori gi nal acce tor nol ec t he nu
The te BUERT AR TR & ORG99 GPhaf PACeeBp g eieht based on the
total \@élg}ﬁQﬁ‘@@ﬁﬁﬁldﬁgosac&f@r@@qgéﬁ%gl?&f’ﬁﬁbﬁﬁm%so@@ﬂ@Z) ﬁercent by
The extent of the degree of ynerizati on may

weighiyimare PriCTAbMdestthan 7 Brrsrosmby wslahéwa{h%e PagiFigbigeless than 1.0
percent H¢ wa&;at mt @%&%ﬂ;ores@dhhmg%@&@ﬁm ighkthe reaction
produc general ly be conpose f a m xture of
ollgosaccharldes haV|ng di fferent degrees of
In the O|ﬁ¥£e ﬁ\%ﬂﬁ&? nthe s1 ufa? lte?H V‘%hé/ E&y?&%gﬁ P af&h g#tafég both
ratio, S afe erred I nto
monodispersd aﬂIemdm-(pbblsaMchdndhs gith nnajexgulesewf «)hlypnieyhfgrele Dditpplymerization

©F) § Ry st onipsas; oleria mphBusti G Y hanrapSoahe iferen

degree8 @RpbIgmkrizationa | Ow sucrose: acceptor ratio, the
predom nant reaction product is that resulting from

the transfer of a single glucosyl unit to the
In th@c‘ﬁ?s@t HventldiiSthe t BiRigiheleRs @glte?ﬂldn%%@%t‘lﬁ{ridg’esd dgn@tes both
desired degree of polynerization may be optim ze
monodjspetse pfemar o gasperharidas vap welepwes of oniphenersiegese o8 polymerlzatlon
10" or S e
7 AT 00 RARRELE A SRl e U o EEIE0 1Rl girrn
degrees lof galsmenironde and may be readily determ ned by
routi ne experinentation. In still another enbodi nent,
al t eman- ol i gosacchari des can be produced by the
Alterna©aligdsadtharfides ued %m(doﬁznpﬁ(ﬁﬁ eliEC@até)bf thetagnamadsfoc examgple disclosed

enzyme, and w t hout usin ecul
togeth) Wi OB EBE REPOcses iRV G 09 Fly S PN dlipssosssse,
and C¥@'an&Rob ?11{ 1982C mpﬁtﬂzﬁﬁﬂaWeseWcﬁf ?lrlalll|7§’14§t\fllﬂblﬂ SreOfncorporated by
Leuconostoc and particularly strains of
referenggsian theiro priirsty s theo pressit ngseriptiosc |Aé§§@nrql\lgwacchaﬂdes can be
produ&gl l§7?1‘?e7r fa!:t'\g\%ogﬁ @J}ps%d{vﬂﬁ%l adcBfto Hﬁ)yeqﬁle' dr Wl%ﬂp ad a@yeptor
st ns o ich secrete a high proportion of
molecalef asreaplsined helewt 0 dextransucrase such as descri bed by
Leathers et al., US. 20 Pat. No. 5,702,942, the
contents of which are incorporated by reference
Altemhlebﬁfgd?sacdhﬁlndm ahh &t pesduoed fremtaldetian pblysamhaides dgalegradation of
enz nmes t hat n be used to

sherma O GO SRR PHRGE FHEIRIS. [ Hegrgaingiean for example be an
enzymdB& ﬁE@rEddﬁbﬁ‘Qﬁ afibrhal pslySlctlariBesl 855 degtth86n uddek&Bidic conditions,

23188, 23311, 21297, §0821 30894 ese enzynes can be
preferabiiyiithdeaiingy ¢l oned and expressed reconbi nantly, such

as described in Glles Joucla, Doctoral Dissertation

I ngeni er | NSA, 25Toul ouse, France, 2003. Production of
Altemarheligdsa@hanh@scmaséo regyprodiced hyl tiet wectiop afipuctiose with aaragceptor
molect(l)le n hl% e%?g})/ alte éuocpa%g errlrz] gl.oor gani sms usi ng

cOMVRTTTGhE aﬁnlques N4 under aerobic conditions

whi ch are effectlve to pronote grow h and production

of the enzyne such as described in Leathers et al. 30

or the exanple herein below Follow ng culture, the

enzyme nmay be isolated or separated fromthe

m croor gani sms usi ng conventional techniques, such as

by centrifugation or filtration. WO

NSNS ] AN AN ™y VT ] sy ] PN NLN™ /NPy =y el .
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A mai n product of degradation of alteman is gl ucose
and t he degradati on nechanismnormally takes place by
whoweo9328 s of alteman chains. Because of its PCI/EP2009/000762
degradation-resistance, 15 alteman is excellently
suitabl e as a degradation-resi stant prebiotic and/or
| ow gl ycem ¢ and/or sol uble fiber ingredient for
aci dic foodstuffs. Moreover, all other beneficial
AlternB-BREIshdcRaridRE nfdly 1R FRdpatdddy ahﬁé’tﬁocp%greﬂj%c“ bed in the
priof art are rétained dué its degradation resistance.
a)  arlecrossr ¢Antdiniog solutipn las:oaeetsd heithe  reagalgisaliy, ebisptivgs agount of
Cand®la ' tt th
HRAERALES: O Sk RS Blofeculy (G ShitfonsSbSigins the
donveteibn nBshcase & :ﬁltmmmlfgbsdnd\andg aed friftosel awd 7. The
ci di c foodst uff H of 6 or
b Perolreianas arCErs Hisares meRupe sl O,

nore preferably a pH of < 3 (below 3). In stil
anot her enbodi ments the acidic foodstu % Qg ‘ﬁ hq)
The reagléony may;&e gpnducted Betwesg, 9om, temperapyrg and ¢ 3tjg pH between

about '10?' end7ehRd 3Rl bd allowédd a8 Prdesd uRtiieiher blo¥e had bEéh 3ssént1ally
Anot her advantageous pH ragges are 25 pH3 to

consurbed. PetailRd reagtion eprslitianls asndisddosed in WQ Q43430 7 182, 95‘{3 and in
Rt oS ' Which may further b
the appBRES lvopler TAS pRERELE REURS B0LBRSeE WERTIIRich may fuher be
punﬁelihee by inttinbroe\idnaga, &uaﬁorpireﬂer ably a pH of 6 or bel ow,
nore preferably a pH of 3.5 or below, still nore
preferably a pH of < 3 (below 30 3). In still another

The aRBPOFMIRBAIS i Bedettoodi 6 ramer mglectiast whiphlah aléMensnangseis able
of 1 to 6, nore preferably 1 to 5, .stil

to catglyas & eRBRFPENEiE £oREHAN Y apfeBIoE ek, can Be < pgidog 19 the reaction

mlxtuf%nﬁt A€ "beRAUAB! HOBRUSaRIn ﬁgﬂ@fefa% 8p B Ardoly@arnér RHadboh@drate
. WO 2009/ 095278PCT/ EPZ009/ 000762 8 Anot her

denvatgemé[fhpcqsgpf prteel aogepsprsdpads e thej production of low molecular alternan-
oligosgﬁ% gt T?@n carBoh ﬁ‘i‘&@ Ca%?éﬁ)%raigipgéfgraﬁf}va BONEMe SMERePFrom the

enper at ur es Irst “Invention It 1Is
group &meghﬂ‘t maltdse,nnmmpm}sy,s aaltingly (wlcemakotdeg:r adethethyl-a-D-glucan.
Other ﬁ@g%&g%ﬁn%%gr eoﬁgqsg,{%:ln{l% qgsgg %}osg Iﬂ%ﬁ)?ose 1soma1t1tol

1soma}%(ﬁlg5ﬁeclﬁﬂhy Sa@l@aﬂddrﬁ@ | skofigRREd LRicbgve aeeRbabl eellobiose,
ility with m nor degradatlon even at 70C under

maltotelseose, ragsihefet lease, Panese of mixtuRaHesel yner is a suitabl e
as a degradation-resistant ingredient for acidic
foodstuffs with pH 3 as a lower pHIlimt, which are
Depenslintgj wpon b particulireascentor selastedathesghicosyamits will gsherally be added
| 5 t i ner
througn oo FIER. 7 HrGll! & 18,27 EhEfs P AFi67 At s HE pfécen.
AltemblPAE@s@dfchﬁ&!dles pﬁ‘e netasinah vﬂimh)ﬂm‘teogr mpley molGRGirRWEighn than the
heat ed %} adatl?n groguct of T . 1 tvpicall
alternay (iR B 8 eyﬁe CipRREITS S Py BOALARER PaeThe fedign gl ymically
produ¥€a @M rdBf Bligds@h&ideb hating différedt degmeaof @olynierizstion (DP). If
shown that alteman- ollgosaccharlde IS not neasurab

alternafeqfizgersahariden argsedceh by tsrtion of systoss wth aeacgERigiMolecule,
the de @Q)f %ﬁ%ﬁz&tﬁ)n%ﬂﬁ@@&ﬁkﬂ £ tl‘}la‘C nd%ﬁ’oetr Qf P2Bfrcds9I uditshR4ded onto
n aqueous environfent of pH
the originad ragpeptdri okaele vy dhe n@nbﬂmofneaewepbwded gfifsaéfedhe original
n heated to a tenperature of up to 95C for 1 hour.
a“mp%%&'cggﬁé% ‘e degradation in this context neans that
no increase of glucose is detected (H gh performance
ani on- exchange chromat ography - HPAEC or Ge
perneati on chromat ography - GPC-RI) in a heated sanple
as degradation product of alternan- 20oligoners. This
property of alteman-oligosaccharide is particularly
and without limtation beneficial in the manufacturing
process of an acidic beverage since the beverages are
soneti nmes heated to higher tenperatures during the
process. Sone beverage processes caII for hot f||||ng

- ~r—- " 1 . " oy
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WO 2009/ 095278PCT/ EP2009/ 000762 9 I n anot her

enbodi nent, the first invention is directed to the use
wo@Rooaleenan- ol i gosacchari de as ingredi ent for BCT/EPI09/000762

foodstuffs, wherein the foédstuff is subjected to a

heating step at a tenperature of 60-150C nor e

preferably 75- 150C still nore pr ably 80. - 130C,
The exjgntiot 5%’@8@6695 P9 yggnzatpzlor@ay Yy ithy ﬁ ?ﬂ%wéqnons and the relative

ratio Smﬁ’&bﬁegﬁd at:&%td?e@ﬁgo@ﬂ:cﬁirﬁﬁ "Ifhecé‘éétic%d Ridhctat’vll@%enerally be
C. Exenplary tinme periods of heating nay be
compcsa«bof 8 ajsmosoiorlighsacchagigios b@@wd@ferqaadegr@qwémo;yn@matm Ata

s S50 Sy LB Ao B30 A BRun UED  Bn an

produets G6thsdglen dsgraa df polgmepzaibe nahbbtained (i.e3thesretrome smotats of the

won B, BS5S RS 7 S5e6F FRSe B o F o

sucroseat Ebri |réilopﬂ}%1t}:ﬁéﬂ‘ohﬂ1ﬂint fActidhl grbducsiseTIEltng Edatithe frahdfer of a
acture of dai

products, mlk, ice cr
single tswewég@% to fhe é?cepfeaﬁlﬂl@a theyialds of gligosacchagiigs eg%lre%d%ee of
polym@ﬂ?attf%Hr haAt O RpBinERd | %' UsHAahd Yth€ QRekes:8eftbr datio. The premse
tenperature of about 0C t'o about 100C, referabé%30
sucrosataeeeptor F@iascfonbolgsirg@sdgrdecef polymerizaion alh yary1with deeopargcular
t 25
scoeprBoRalonyishe T 5 B |, BC@hod B pctlind BRSHmBRRn.
hi gh tenperature short time (HTST) or | ow t enperature

i st Bty R GRS TIr P PR G ERn ey Bl raction of

sucrose iPpesddc®6 LA aAgsuctale bindel it withiveedih@ah selommblads.
are performed as comonly known to an expert skilled

in the art. A UHT treatnent is commonly undertaken at
Altern@ndu8AREfR LS Fer@h n% be d@&d ﬁ@ﬁ 8 vRfi&k F &t boBanismd; P&erably
even nore preferably 100 - 0C, and nost preferably
strainsgef Lepganostog @od:patﬁlaularlwsnamsf @%Je rBerenigERidesdasi for exmRln Higclosed
in WOls 00/4% 5 glﬁ @1%% 694)153/ grg.éed bi@@aﬁ&ﬁf’&ﬁéh secrete a
even nore pre era seconds, especially
high pmwﬁmnatﬂayerﬁansuﬁr@seste cdoﬁdwsamserm@t asplesdribed by jaeatbers eBqd., US.

Pat. N?%gg@?% EG& Sﬂ%?net ﬁwhéc%hf%rfﬁ,;nrlgogéc{ratﬁ r g%%t%r tnEe R%%m IIr? another

embodif¢ntb aheISsittradsiarated Eﬂ@&tds Ofthat esarst l&n tuspd ebi gprbduce alternan-

/ Qr Io cem c _and/or sql uble 3 i her
OthS?Cr?g g ool GREI P BEROIPISRIeIaNTRRES 1357 4318y 23186,
23188f 59N beMOr aRS 1, J0RMU TRese bREMARLEBe addiiiRlly tRAGS NS dxpressed
espeC|aIIy canned fruits, canned fish, canned

recombiagatiyasuels as tsiascaibgd e SHlles doucleaRoctoralaBissargtionr Ipgenier INSA,
a products, as yogurt and butterm |k, and
Toulolfie ic:fu%f:‘ %g%%/ages WD 2009/ 095278PCT/ EP2009/ 000762 10
The acidic foodstuff of the first invention may have a
Produ?tbo& aoétﬂgef qut%ad deafscIF ned bésl Ig(gr\l\;dglﬁtteygﬁ cletlre Bf }mal (%fqﬁ’é 09?-]3nentioned

oods
microdvghibms Slsﬁlgbq:(m@ér&dmhlm@hﬂnqﬁsl gl &hdm stusbiagondisions which are

manuf acture. 5In one enbo nt of the fjrst |nv ntion
effect VR BRI PSR F U RO bt es g Tt ERhedy o o
or theaexhﬁn?&en@&u RIoN. RlllowaaSEulRCthd enz9irRahaye BO ail@Nbs sephrated

t he i nvention the acidic foodstuff is_ subjected
from the miprearspmgms tusigoforpgntionpEdeshnigyese JeRfasy hm%ﬁnfnfugatlon or
filtratidp0C, still nore preferably 80 to 130C, nost

preferably 80 - 120C. In still another enbodi nent, the

heating step is carried out at 60 - 120C. Heati ng

nmet hods and heating tines were already descri bed

above.
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10 Alternan may be added to the foodstuff according to
the invention in an anobunt of 0.1 to 20 wei ght % based
wo@eoobles2tot al wei ght of the foodstuff, nore preEdEERNY000762

in an anount of 0.1 to 10 @eight-% still nDre
preferably in an ambunt of 0.1 to 5 weight-% 15 The
acidic foodstuff is in qgne enbodi nent an acidic

The 5B or SEEAIRNQHICSISIBRE | rint He (B3 gdVaRIQTrPsAg Highyibe degree of
polym\éﬁia@x@nCgptﬁﬂeﬂﬁnaldge%r Haf- rﬁlzdsgﬁﬁl@c ‘Zh?h' %%rf@ﬁndn@grﬁgérﬁgiohange
beverage is preferably seleéected fromfruit juices,
chromemraglyy arHBAEC or éiqrbnmgtlonsmw@tpgrapl@odﬁgc -RDfdecrease in acidic
t v
coirflge L AP RIS B3 RE R BL 250 R0 Beoom
tempethage 20AC).on resi stance, a further benef|C|aI property
of alternan-oligosaccharide is its ability to retain
the clarity of a clear beverage when it is added to a

HoweGére alterdY Qi ggﬁlcé}ﬁhﬁbﬂ tatde@NowdStodb® @b Ghére &@atlé.0Thé @égree of
ycem c an /or soluble fiber ingredient. Carity can

polyms@zaa@p af fltaman eSipageenEds degs prtgreasRbly (Slgh pﬁf&maﬁce anion-
excha%%p(ﬁ{lzggw OHP@!LJ@I M@%eﬁhé’d@ﬁ 'cﬂroﬁﬁto%ra‘ibﬁ?l- 'dP@RI’)edecrease
asl s wn 25 in the appended exanp
in acidip @nhemnaapef:mH &m@eiqwanff:l@hlymeeucménslow, Mern@etlmewsﬂod of at
for scri bed
least 8 \Ef)eekg%ﬂ%] %% ﬁgr{lhE gﬁ,‘&gregg Q{G&H % s% gl?llﬁ)ntg%a ever age,
. alternan-oligosaccharide is blended mnth ot her

redi ents, to form rem x |ch
A maig e of Rgefiy B 56 BATHL R ene Bl dagestadton” mechanism
normafll t8deh PPcd bl §98RGERAI T lterna@ 0h41fs. Beende df W bgradi@iof resistance,
nore further 1ngredients such as vitamins, mnerals,

alternag) jg srcelienthhwitable ps #AegradaginnTesistanhpishiorie pad/of oy glycemic and/or
solubléI P lind?OREHI G6F SeidRClodstufRS Mbrebicr, AFlothePbeRBcidl Aépetties of
conventional sweeteners. In another enmbodi nent
alternfmnthgt have beenalasanibedynrhe phemaricise triead dus itsidegredaligp repistrnce.
beverage. In principle, all WO
2009/ 095278PCT/ EP2009/ 000762 11 manuf act uri ng net hods
The térar “hedenffyas wshd diercm alsionmmnmassem bevqn@es alkli the eternn ri‘acidic

t rt can be g ed mnth e ,aci di
foodstp 4 PR GRTIT B eFbEnt ot b BT g aced 35 s Rosutt
havmgﬁﬁf’pHddelﬁeﬂV Tt acEdierpyodstaffihae s bnef érﬁbodﬁnexﬁ wIplpsf @br below, more

t eman- ollgosaccharldes

preferghly @A} Pletm 08 pelgw. #il b epnstaer et ﬁeHmf 513 &Rl A)Jpstil another
embod?lﬁ)lgﬁé BrRA3R %gstﬁff fad'$ BHAA 1R ﬂéﬁé@(ﬁ‘ 12 6, H%@?ﬂe&%bl;ﬁ Plo 5, still

acidic foodstuffs does in one di ment no ri se
more prigéerabde 1 ¢6 4aan§ymsp pesferarly d1% @n&aﬁ fémqtgqsélé@@;qﬁ%&epesegH ranges are
I s oligoalteman) as disclosed in the
pH“g%bﬁigé’atu on 2006/ 088884. 10 Second i nvention The
second i nvention relates to the use of altenan as a

heat .sta i ngredi ent. i odst uf f
in o ARRaEPERFRE S Tootiatr Rotlor o rrdRcPRtRE B geman
oligosaédchiils asedas ingigliadiemt btverddet Tie dcadid Bé\kfbfzfge has preferably a pH

formul ati on and a hea d to dst
of 6 op B rg?rﬁgvr%fﬁrtaewfég} 53@ pa sl et fabfjas pH of < 3 (below
3). InfsQRARsHES eBiBet Bfet REHiE BeRrdb@aab rag;rst@ﬂledﬂﬁgm i 1656, more
manuf acture. Many nutritional 1ngredients, as dletaanoﬂmr

prefergblpdr & Sap@dl meate psefpgbli Vo Dred angt prejerpblysl-gro 3.5
di t but many consumers
adwm gﬁg&Bﬁg%ggﬂgpﬁgﬁﬁghﬁﬁﬁ&¢§?ab Sone dietary 20
fibers, as resistant starches (RS), whi ch many
consuners find nore pal atable, do not retain their
hi gh dietary fiber content under harsh processing
conditions, resulting in products with less dietary
fiber than theoretically anticipated. Many foods are
subj ected to harsh processing conditions, such as
honogeni zati on of high nmoisture food fornul ati ons
i ncl udi ng puddi ngs and yogurts and further
pasteurization at tenperature 70C or higher, retorting
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25 tenperature is at 121C for prol onged period of
time, and/or extrusion of |ow noisture food products
WO pb0oi2m) snacks and breakfast cereals. As haPGRHEP2009/000762
processing is used to prod8ce a nunber of conmon food
conpositions this has been seen as a major inpedi nment
to the adoption _and use of dietary fibers.jin such
Another bsaglicdal ProRsE of eiR5eAL if AeH adatignas¥inson Srasids pvironment even
atdmﬁgﬁg§§&§m&Q§ use of a nDdlfled starch to increase the
dietary fiber content of food conpositions processed
under harsh conditions. By using certain nodified
k
In the \%;\ﬁs"f‘ ng)&?tz n all %%ﬁ%\f/rg i li]l?e}[}aggﬁlﬁg%%]%??ngﬁ%e}%&édgu a ;ﬁﬁé&re&%ount in
aqueom)ehvﬁnoanhemt ol pih Ss4 adheddwated bed iemptiaR0€ 60 2p 50 HR3C Abr 1 hour.

rovi de tar fiher wthout ) . . .
Aern3h By S Prap e 0 oo RasP 43¢ RebY vih spperdsgrghion even
at 70°CembéHtRdse @6ndi’tﬁ(gi§ NDhs pilicenaplpapehidriies sifablehye afdeghddatlon-resmtant

conmposi tions which are tgplcally aSSOCIat d W t

ingredigaiiien eidie foRdSHER Wb PHY § 2 7borves ah By, Whichyarg rst}é‘FC‘F‘é) toa
heatinl§ 8@P af :bﬁ:g{p@faﬁlre dof @ﬂ '60- 'fd°@eDe§rQJHt1%H s dttdtted B ih&eRa b ¥Ricose

~sources ber have been 5used. However, there is
(High s prformanete rpinn-¢xshartge a chematdesaphynct iIRAECT agr Gl epsrmeation

o £ S0, ARGt SRt 8 e

an ingredient, food conpositions may be subjected to

har sher ess ditions voiding a .. . .
A TE Rk G T b a1 (2L duBpipn i is shown
that altdaﬂeﬁlrmigaghcu@rﬂh i£edtafkabi@ablh Aleptafedoh agléRERAVidGIN®nheBHH 3 or

stable ingredient in a foodstuff formulation. 15The

above yytiep RERIFhPrIPTBA2UES ¢iPriAd 20 E o5 d thapr- ihaqugeus rugirggment of pH
1.5 al@hﬁﬁﬂﬁ@os@@ch@nﬁ@ﬁtno@hﬁ@&a df‘@éﬁﬁ’deﬁmrhehrhe@tem Hk@fgedthRDf up
for a foodstuff to a method for
to 95°|€afmif1abmur N@gmaasﬁ@bl&sdqgfafdatl% ip thiiss Foext mecang dhat ingringrease of
n d I

gtocosd s WRMATHR pORAUE i RoRrhR Ghbinliqe B TP REC or Gel
permepmcetnINmaIOgrapipe-r(ﬁP@éUI inopteatesargple as degradatibm pyodact of alternan-
y M crob, Technol. 15 (1993)). O her beneficia
oligomersherti es have been described. According to US

5,702,942 and US 5, 789, 209 altenans have uni que

properties that res e certa ct.i.ona . —
This pEpper f @ftpropt-eUeqspe Satﬁ#ea&sapart&u AEQEER lisigjon beneficial

the mé?ﬂka)éﬂﬁ % g ss(@anlamd%e@erag@'élﬁég‘ﬂﬁg %@&e@ag@@ 'abér@frﬁtlmes heated to
2 (1992)). Moreover, according t
hlghergemgagweg @ﬁ@gu@e srorssss Soge beseragy Eﬁ?ﬁ?ﬁsﬁa%a”p@f it filling. This
involvg® m&&&@ﬂe léﬁ’tm ffl@tb'eQ&? &d- é(fa@" Hdig gsﬂ)rt %otﬂyll({f'nﬂﬁ’utes at that
agent and exterfder I n s and cosnefi cs,
tempeallntre,nmmmg atweaboat 96°Gsnd othctalbottlntg Bwr hitﬂm@rdtg@sa@alm@e can

bl.e t he 36! nd I it is
withs GRS RSB LactiiPlbout TS FARSH STVEEED at L o
and could 30 therefore retain the above-nentioned
propertie ed as a heat stable ingredi.ent in
BasedRyghttit DPUPEIPa b RO EHa s AooAtee a*ﬁglﬁg o atgrasy tpffsman-
oligos@cch@@@SUdifernahipoly sE@AMidey QS iderbBét: i fof agillie oodstuffs, wherein the
respectively. I'n simlar manner, the Iom1g|ycen1c
fOOdStbffcb?p%&bieic@é @ HeaiBE §I§P duRnHET mﬁ'i“tf%‘l‘fﬁ es of altenans
are retained since no glucose is released fromthe
al teman nol ecul es. W) 2009/ 095278PCT/ EP2009/ 000762 13
In oneThmbodiment” afl the rfurst” insergion dhe do adstufthie subicondl t¢ pteatingptep at a
S t eman- pol ysacchari de and
mnme%ﬁgeﬁa%ﬁ% ?g%gﬁccharlde wherein both types of alteran
differ in their nolecular weights, as further defined
bel ow. 5Al teman according to the second invention is a
sacchari de conposed of glucose units. The gl ucose
units are linked to each other via a-1,3- and
a-1, 6-glycosidic bonds, and said two types of bonds
predon1nant|y ~appear altenatlngly Altenan may contaln

o, o o
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15 12 000 000 g/nmol to 50 000 000 g/nmol. In a special
enbodi nent, al teman-pol ysaccharide is produced with
W@laoeng238icr ase originating from Leuconostoc PCT/EP2009/000762

Mesent eroi des as described9 n WO 00/ 47727 and shows a
wei ght average nol ecul ar weight Mv in the range of 33
000 000 g/nol to 60 000 000 g/ nol (determ ned with GPC
MALLS), nore preferably in the range of 33 000 000

In anog{epgllnb&ﬁméﬁ)t QQQIrQQIQveQﬁgPls dn%&e@ td tht ush&ttdBMasBASssAEcharide as

nbodi nent, "al t eman- é@accharlde IS produced
lngredwnt Hort aaidie fbedtuffst e\f’mwstuéhea dewif yisnsubjscterb & i ipating step at a

tempePi%Ife %E%@N%b%}ﬁérg g%}grgﬁgﬁkﬁoggétgg@ogeyﬁ%@g ngg 36 °@! most

preferﬂﬂf) 89/—rrb20°CGBCstIiIl\hm$bler enmbrodinpang f the Abdtingi stept iss:arrmdg@t af 60 -
120°C14 000 000 g/nol to 28 000 000 g/nol, still nore
preferably in the range of 16 000 000 g/nol to 26 000
000 g/ nmol, nost preferably 18 000 000 g/nol to 23 000
000 g/ nmol, Truncated 25 altenmansucrase enz

nes, .
Exemplaty{5psPerisds oF besties myy 2e Senihf0s6eapds et har Sfbseeerids partigplarly
5- B(ﬂ)sse‘eﬁﬁds Adrd Prerdti e FRN MPLNLSREC Bl HErel fréf@tably@s € 100 seconds,
descri bed i n PCT/ EP2008/ 051760, which i's i ncor porat ed
especihldy pieferahly b ef68rseennds b inpsf peeferablot i) — YtheecardsgRach of these time
. osacchari de
period? L RO G e it el e TR B S 5 000
g/ mol or below, preferably 2 500 g/ nol or bel ow, nore

f bly 2 000 .g/ npl bel still bl
e St o L e o
of daiff pRAILEN fElR}! B rdrévmsh, We%ﬁa@cbdgf @hn@beoNALiaﬁhes ahdiSoups. A

the wei ght average degree of pol ynerization o
pasteusiZRtiaRatCR 1 YBely SREPYCERS Bt CFTRREFAuRe of shout RO Bhts Shoutsioo°c,

preferg’cﬁy At Qfoup%‘@’\fo ef%@tf @°@bh¥ aliié o L4bolE L ®YcoR®Y 8 about 30 mmutes
preferably 12.3 below, still nmore preferably 9.3

prefersity o0 ay t@gszabsmczﬁ Eezp0d0/ RaouTEZtion mpy] bacenucisd elther high

L e

lower Iimt of the weight average nol ecul ar wei ght Mw
Other g%%l%lagta?em Iglt10| | egﬂ%g _sg;;?eglr?genthﬁaelolle‘?vaa Otlg hlgﬂb{% pn%pure (UHT)
procesainge[fﬂﬂteoﬂtsl(ﬁ%ﬁﬁckm&dldi&netﬁods rard Iperfdsra’(b@easoéorﬁﬁﬁhlg/mtvn to an
3.000 g/ nmol ef erabl.,y 800 /.ol
eXPerth?ri in st g b GeaRpeniabogPme TRCUEY atﬁ BIPeragyp of 90 -

150°CTRioge PrefisHIADs ¥ 13@@3 Q:/VEEP{nolé réfegh@Q/ ponoh 56@0d afPsbst preferably
referably 800 to 0 g/ nol (detern1ned W th
Hﬁm@e

at 110¢§pe 1§P°Q>anct;vb§ nt Apm@mﬁorempgldsiat 3@fhsecends gpogerpseferably
I t n
i R e e G O A T
andnmamgéaeﬂyao Hsecander ei n mi nor anounts of nol ecul es
with a DP of higher than 30 nmight be present. In a
anot her enbodi ment, al teman-oligosacchari de accordi ng
The ifiv@ntibie i$ vttt | ditcednsi &bdic dﬁocﬁﬁifECanmsh@Vhlmgna ake fgealient.

of poly zati on i n the e
Alterngp gl HESA §57 ?qgéaqgaﬁ%éewnépre frf@?relowr%!fcg%?fg;”?wluble
fiber fnBRdleA FReBfredacidit Foodshifts! ar@@él@ct&f GoRT Bhletagks) fhlie, vegetables,
range of 3 - 15, especially preferably in the 15 range
Canﬂe@)fo@smffi’zesp%*ﬂlymégﬁedp@fse eamEq fiphh cappedvggefables. bakery ppducts,
[ f
B A e i e
"m nor anmounts" neans an anount of less than 5.0
percent by wei ght based on the total weight of
al teman-ol i gosacchari de, preferably an anount of |ess
than 3.0 percent by 20wei ght, nore preferably |ess
than 2.0 percent by weight, still nore preferably |ess
than 1.0 percent by weight, nost preferably | ess than
0.5 percent by weight. In the second invention the
singular-term "al t ernan- pol ysacchari de" desi gnates
both nDnodlsperse altenan polysaccharldes Wi th

o - - o L T N 7 NS\
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15 and Cote and Robyt 1982, Carbohydrate Research,
111:127-142 which are incorporated by reference in
wo bmonorm irety in the second description. PCT/EP2009/000762
Al t eman- ol i gosacchari des cHn be produced by the
reacti on of sucrose with an acceptor nol ecule, or
wi.t hout %q cceptoor nol ecul e, as_exp] ai.n
|9t

d.bel
The acji¢ fgpgstu é%‘ﬁ‘ér‘?‘t“&%?aé’é‘ﬁv%%l’%rao E%?SH%F’? 4 %Pt@e%?teover

the aci‘ﬁf«’:I B8 AGEHRRF ks OvvERBR ARBL beod (ks tvHTBNs subjected to a heating
ol ysacchari des under appropriate conditions. The

step dgfngritiaanuéastean f or exanpl e be an enzymatic
degradation of alteman pol ysaccharides or a
degradati on under acidic conditions, preferably with
onehﬁﬂrbd'mg:nt #{ the firest irventgrosthe edidic ifcelstuffam swelljetedae adleot@hg:%@ ata

tempeti'aﬁ.rr?) ngtr eag%{);g] &1(1) E)g%g%étg%(ﬁgl\é\%tts Eﬁ%ﬁgt%gyen%on T acidic ?oodstuff

is subjéétt:@mheatm aspeLomr LSS, ik frefeRbBPEY erb0bg, Silllrfﬁbﬂaqxﬂeferably
n 15a)a sucrose contalnlng sol ut.i gn |e &onta

80 t0 Y SOSHORIGHIE 801y A1 ol Fob Ashtbitfmgaimen

carrieBbut §IBAS YEHRS BleRHENARNSRAnA GERRL YinclWeRCAll8y BRE/Bed above.
conditions permtting the conversion of sucrose to

al t eman- ol i gosaccharide and fructose; and
Altern?% ?ﬁ? :BEEH %1 Qf?&? ?o%ﬁ%@ff%ﬁ@or ({ {Héﬁfl\?reéﬁorggne%ﬂoﬁgﬁgﬁ gg 0.1 to 20
weightfétbaseionrtbe mtetl emgm af the éocuiﬂtdfﬂaﬁ‘@mdfeaiblyain phiabeuned®.1 to 10
wed 't Q proceed unt i |

weighfPoty| o raB et an B0kt o oy st AR e " Dot a T e

reactlon conditions are disclosed in MD 00/ 47727, US

182, 954 and in the ppended 5 ﬂhple ‘SHE ﬁ ch
The aﬂ%‘ﬁafPP‘}s“tht‘Saifh%e gab §’§’r‘tu?51 AT PeNE9sS Wi rfepHp the range as
defmeE’Uz[Hofvé eGhich- SontdlMs TRBPLABEgdshdchhddd @8, m?@éﬁéﬂtr THel B6kerage is
5 The accept or nol ecul e |s under st ood

preferzﬂarbr sddedtes Eomviiiicjnices, enersyndiinksclergrades, shptbatst tpdas soft drinks,
I a chai n-extendi ng reacti on. The acceptor
and ﬂa\‘;@}eﬂ v)’a%cegr% be added to the reaction m xture at the
beglnnlng of the reaction is preferably a carbohydrate
The b%vgaags tagcorg néqa Bee bnq't%{l]tlldlnggrn%% 338 {4 (giﬁarg}e %\? erEIS% s degradatlon
resistafde, @rfualier bafleftlidl pagrerg lodaltetasn-oligpeaccharliiehy ds abfhty to retam the

cceptor. is preferably acch e sel ect from
clarltygqfomg‘e%rot*ereﬁ? penit el Seaﬁgr‘r%asgs f qr“ﬂ%ts 4 prebiotic
and/or(lb@?g)}‘@hﬁ@ﬁr[d/&%@hﬁ[bdﬁﬁ'@tl J:dtél't CeghityCAR be deft@rhined using the test
erred acceftor nol ecul es are gl ucose, genti obi ose,

procec{\)xmc qdaserahsd in WEP20964088884 arsivalrated yisually on a qualitative basis, as shown
in the h gg&h&gghpgﬁsaccharlde t heander ose, koji bi ose,
ucosyl al oses, cell obiose, nmaltotetraose,
ni gerose, |actose, panose or m xtures thereof.
009/095 78PCT/.EP2009 OOO 62 n
tn anoff 87 Riretl G SHut BVt Qo hd oA & iy fl ppverage
as desgﬁmd raab‘l'q{ Itben@ﬁhdﬂhdd ttr rﬁatgiﬁacam&(albe@):ragc mlkta@en—ohgosaccharlde is

blendeg'y 85 Bhef et 10 BF afvebps §BiioR pdfeasBiEgasc o the water

basis ODhai ireerapd)| &i?erﬂzﬁl\lﬁl%)sic@liﬁfde ngah eeUblBfidedew @i tont A mér8 further
5 alternan that can be prepared in the absence of

ingrediepisetyshi|as ati BBIHS0 MRINCTTSe SYE8R AIOBMSWRIBR 1RgRYiYagispieners, flavors,
flavor QMH&@ éldp X URR Rd 8 fngl@cs?c(fcg: hak 'cg@\%nhéﬁét'l Sedbdet €18 Bhother

degrees pol ymeri zation (DP
embodamcreronlynalt@mam@awhdrarldesd@déo ﬁteoohdye@dbtvetmer bepriticéme, all

of sucrose with an acceptor nolecul e, the degree of

pol ynmeri zation (DP) is defined as the nunber of

D-gl ucosyl units added onto the original acceptor

nol ecul e plus the nunber of nonosaccharide units in

the original 10acceptor oligosaccharide. The extent of

the degree of polynerization may vary with the

concentrations and the relative ratio of sucrose and

acceptor ollgosaccharlde The reactlon product wll

o o o o o o o Y 4 o -

e heatmg step is
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Al ternansucrase for use herein may be obtained froma

variety of mcroorgani sns, preferably strains of
woeweny2gg oc and particularly strains of L. PCT/EP2009/000762

nmesent eroi des, as for exanpl e disclosed in WO

00/ 47727. 1 n one enbodi nent, the enzyne IS produced by

strains of which secrete a 30 orti .of
manufgepppg BEEGLT 8 etecsagféml%%raipa\grég%ﬁ g sl g HfrhAn be
mnpbygﬁ@ng&§hgﬁmﬁgn, U S. Pat. No. 5,702,942, the contents
whi ch are incorporated by reference herein. In
another enbodi nent the alternansucrase enzynes t hat
I I [ .
The a8, BRMIE £ (B AINER0T & ARG Il BaRRl ARpibgsq fagonr™
syrupsZBl&BtenﬁB—bﬁgosaMB&s 2831 bamed 28 79li3aB& hansB 38 9disclwedein  the

i onal cl oned an resse WO
A e g
in oned@ﬁlﬁédlbﬁﬁi hdt c@rﬂﬂn@é thkoug! &f a @pmbowradf dNesmardligbsaocharides (also

| ngeni er Toul ouse, France, ction of

. Pr
nameg ﬁe’h&P%I@ﬁ%ﬁﬁé%‘i“%‘eseﬂﬁ}/thﬁg@éfﬁﬂ%weﬁ W/ng re of any
of the above-nentioned 5 m croorgani sns using
conventional techniques and under aerobic conditions
which are effective to pronote growth and production
Secon ““kggbenzyne such as described in Leathers et al. or
————ghE“exanple herein bel ow. Follow ng culture, the
enzyme nmay be isolated or separated fromthe

SRR A N T
methoﬂtf&blhﬁnufacﬂhridg& 08, dompeleitng @it dud@fontdTaltetne asdﬁgfngﬁ:dlent to

rization of alteman d es n sur ab] (H
the foaéttﬁfér%aﬂlée%maeb@eﬁ%gepc G gaosﬁht? conmpB] gﬂan as
mgred%tlt WIRETE e FOSUSRIF WABSLORERR Y a hea % %huﬁ@ﬁﬁﬁ&ﬁtfﬁ@ﬁﬁB
hedted to a tenperature of up to 120C over a tine
period of 1 hour at pH 7. 15 A mmin product of
Many ﬁ%logﬁ%q g&%ﬁt? rﬁs% et ffﬁgﬁrﬁ %: Read Eﬁﬁﬁ?ﬁ/@ ﬁ@gr%ﬁﬁer is an important
egra at| mechani snt nor na es pl ace by
compchycdtr of ywi d;et)butaﬂtlammnsuimalsn&nd Beta&usﬁbeltsfunpabtable Some dietary

eat -.st abi | it an is excelle ui b S
fversy e et RS FOE S G DL tho R BT ot revain
their 1igH dielagy fibdyeonicnieidt Rarkh f)ﬂkes‘smgdzshdtﬁf)ms wmmingam products with

heat ed duri t hei r manufa reov
lss A pr TP QPUFRLY ERRSPT. MROBHEL: SHTsie g dish processing
condn‘i’cﬁﬁ céichad hbﬂlogaﬁza@lbh QF hight mefstiré ol foRAuIGkEsi ihfluding puddings
heat-stability. As stated above, the second invention

and yogurgy ped tfe@hqr OPASISETIZRSONORt EMPBFAHE a6 PleBighsk, isfogting where
tempe d?tg%qgéteﬁtl °('J T %Bﬁg&{) rlodfo‘?'tlmél Qﬁd/&nexn%ngn BPWﬁl‘dfsfture food
ation ca ected to a heating 2

products inahglingh enacks arich breakfastorepratse ds shapsh prieessing dSs tlwﬁf togyroduce a
o653 S Pt S AL et 3, LGS o v
adoptiogahd 0g of dietang fibére nfmmhfparcéssedl ﬁa@d pbmpessqnst he

invention is also directed to a nethod for

manufacturing a foodstuff, conprising the addition of

US2061 0@ BN A Ssugdesisel @i oF ﬁtmddi?ﬁéii Jtao8l & ibeadeQhidrdlie @ty Aber content
and a heating step. The manufacturing nmethod is not

of fooRgopepitipRsTRDEseAindeT rrsfycanditions By ggipg catrin mpdHiediprehes,
food 1?1‘1}“351: t fs?@ar}" %%at&ﬁ%rb&s%ﬁﬁm%tfaﬁﬁﬁﬁu'bﬂgmmﬁfé@aqy fiBér. Further,

whi ch conprises a heating step

modf@@O@df@%Z%SWVl@Z@OUB@W@% 128 Abrprenidg |dtmary @imeml@et the

alternan would not fulfill the function of a

heat -stabl e ingredient in the sense of the second

i nvention. The heating step, in the manufacturing

nmet hod or even later, may be carried out at a 5

tenperature of 50 to 150C, nore preferably 60 to 150C

or 75 to .150C, still nore preferably 80 - 130C, nopst

preferably 80 - 120C. In anot her enbodi nent, the

heatlng step |s carrled out at 60 - 120C Exenplary

1 a0 - - P Y.
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10 5 - 300 seconds, nore preferably 5 - 200 seconds,

even nore preferably 5 - 100 seconds, especially
we@besriy 5 - 60 seconds and nost preferabl yPADEP2089000762

seconds. Each of these ting periods can be conbi ned

with each of the tenperatures specified above. A well

known heating nmethod is asteurlzaélon wglch IS,
negativg ftlentt 91 (Sl o prganlemilGr ReRatties alsthe gpog;gpmpositions which are

typlcaW 2QbGhEd withltke addffn Ot 8P dichR)V BbA9SRcesO€Cr , canned
f'oods, sauces, and soups. A pasteurization step is
usuaIIy conducted at a tenperature of about 60C to
u : f
In ord@lbﬁn ﬁee})qgg’t%t cﬁgtg se% é:ﬁgteﬁtbﬁ)l q%ﬁlagge %&%ﬁf{se%%er h@Ve been
used. Hoeterathese i arillat ddnemdt fonbeattstaBe Secdamdkingredients for nutritional
Past euri zati on may be conducted by either high

PUPO¥nperature short time (HTST) or |ow tenperature |ong

time (LTLT) processing. 20 O her comon heating
nmet hods are sterilization and ultra high tenperature .
Surpnflwr) it Basohesn §ung in the seepad duseatien hAlRynisingplisHIag apaR Highrdient,
food c@ﬁlﬁoﬁﬁ(‘hfs%gﬁge '_Hl_e%m Rhéhde YR it @Jhdﬁ?iﬁ@ Rethil® |ﬁ'v!)1'd?n§ a heat-
he art treatnent is comonly undertaken at
degradatwleaﬁéﬁ atgmcbelmf 90 - 150C, nore preferably 95 - 150C,
even nore preferably 100 - 150C, and nost preferably
25 at 110C - 150C and a UHT treatnment period is
The saomitnventibn -is d@6cted conlats psenof eltgnaf es abheat Stable2d@redient in a
ond even nore preferably 5 - 100 seconds,
ﬁmd“%@ﬁ ‘%*1? preferably 5 - 60 seconds and nost
preferably 10- 30 seconds. In another aspect, the
second invention iis directed tg a foodstuff which

The segoms] werenrsipntis fugthsndirgréed: toribe weh abierPimes ¢ heat-wRRGHBET ?I@ in a
manuf86kifd infdth SO FBR' 4 S’I@@dsﬁiff GhAAH AnckidAr &A I%Hﬁufac-ﬁlﬂﬁlg a foodstuff,

heating methods as expl ai ned above can be ap The
comprisingnthe dditien of lternpy agpadngredigntrio 8l fepdsait Eige% and a heating
beverages. WO 2009/095278PCT/EP2009/000762 19 The
foodstuff may be selected fromdairy products, ice
creams, yogurts, mlk, puddings, beverages, beer,

sauc S ed f oodst yf f ondi can
oG 4E S FE P Byl B lRRR H VBRI e 6rr,
Technelansed 998xye Oater Gﬁneﬁbﬁdﬂ@iryp@ﬁ@dhweSbeeﬁOdﬂsc:ﬁ&d eakeérding to US
bi scuj ts, extrusi on product as sn

5,702 g%ar@elﬂ % éi7§9 2é%§lfeénaéxﬁ a?eelwq%ogeétlxq;éh%gpglbl%certam%urg(c%ional

charac@n’fsﬁé’sn 8h gURY afaBicaheddd:@ridsh 6r fp@%&itw‘sé @caor th@g daﬂ)ohydrate
the invention in an amount of 0.1 -20 wei % based

Polymery. 1HeA% B2l | 8D MOTBer e daTts S, SO OApraed AV §89.209
' %
altemdg?hg?@P yrz::()ﬂﬁ%ﬁgag]a Bhéa ¥\§%sgzmow %s&kitiz h?l?]?/gg%fa?tnang extender
in foodseanyl cepugtical soghdt eli¢rmmnsthaud vetlhmassmmcmoha, warbohydoate-baded soluble
odstuff is an acidic foodstuff, which was subjected
% heating step during its nanufacture and whi ch
conprises altenman as i ngredient. Many foodstuffs which

are subjected to at|n st.ep duri nuf act ure
In the e85 Y5l I SO B ¢ i Sible s HgRREEAYTE gRd could
therefdtk ré’t@inutﬁ@|a§o¢enﬂétﬁi$'n€cﬂbﬁ)pefﬂéé Swhef B&PRCh Aedtystdbldien &ﬁent in a
aci di c _beverages since bever;ges are often heate

foodstyff é‘Pféflulftt@Wé Hgd d@@ﬁawngfgetb for g fpesisigicwhigh gommﬁeﬁ ﬁgeatmg
step, r@s)ggafvefg' a%l{l‘lgalgﬂrho g t%lée Q“h mg#??’f/’ft‘gg gl%eéc!{llgﬁe fiBet é;r%ertles
of altepass aarétaiacd sncesrtoaiucosmlsaclmﬁé fibogls aan‘rﬁarn rsoldeil¢sned
herein as a foodstuff having a pH below 7. The acidic
foodstuff may have a pH of 6 or below, nore preferably
a pHof 3.5 or below, still nore preferably a 20 pH of
< 3 (below 3). In still other enbodinents the acidic
foodstuff has a pHin the range of 1 to 6, nore
preferably 1 to 5, still nore preferably 1 to 4 and
nost preferably 1.5 to 3.5. Another advantageous pH
ranges are pH 3 to 6 and pH 1 to < 3 Acidic

r 1 1. rr B o o T | 1 £ 1 i  rrc

step.

dietar%f
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WO 2009/ 095278PCT/ EP2009/ 000762 20 The aci di c beverage
may be selected fromfruit juices, energy drinks,

wo eowongitess, sherbets, sodas, soft drinks, and PCHEP20e2000762
waters. In the second invehltion it is shown that
al teman pol ysaccharide is only degraded to a mnor 5

The tegrg? gﬂ%"@%“gt %ggreg%stagﬂ%/ I&ercggfgg%m?({g qulaq?lp:rsﬂevswgajn hg-apto ysaccgarlde

and al@%%&ﬁ&@&%&ﬂaﬁ%e | ShHERBBM tyPeshsh\efte@n GRRIraR kiR iSthaRkthl Weights,
m nor degradation evéh at 70C under these
asﬁw®0n&ﬁnth§mNThus al teman-pol ymer is a suitable as a
heat - st abl e ingredient for acidic foodstuffs with pH 3
as a lower pHIlimt, which are subjected to a heating
Alternah epcoading td ehmcmtduimeermbn lip atsacdh@rdeO@mposed afigiicasa vngs. The

glucosgfﬂtnggtageg@ﬁéﬂbtg%é O{S’Q%E%Sagd ]'qghé-gl)g:'om {go%ﬁga ang said two
types mdﬁﬁgbfe@Gmﬁﬁﬁ@}nﬁﬁ glr ﬁ&%tmgl?o AttEhdn | hﬁy %oﬂﬁﬁﬁtlﬁﬁhoﬁ@é@e?mour

degradati on pr oduct of alfeman-pol yier.
et al. €bﬁmhr@ﬂ¢§ﬁﬁﬁﬁ@ﬁ4aﬂﬁ7gbﬁlﬁ2hnre acidic, as for exanpl e
some aci di c beverages, the preferred |ngredient i's
al teman-ol i gosaccharide. In the second invention it is
Alterrmmmsatchharidalacemrdmg- tolﬁae alefigitionadhthe isekwnil Snyention has a weight

e R AR AR SEMTo Y AFRREY Sl 3 B0 i

(determ@ed wilh'GPQ BE @ S@Mmmwﬂﬂtanﬁﬂlelpérhﬁodﬁnent alternan-polysaccharide

alteman-ol i gosa charid ot nmeasur ra
has a Weight iemgs I}l rt%&%)éf\éw? CFANgFPT I Bgtond e i 000 000
g/molNO(dPRARHEAD v e giprd atM ANLSY) thdre C}S%Bfe%ly MpANShd h@dnge of
no i ncrease of gl ucose i s detected { % erf ormance
(4 a

12 00@ APG a/meol ¢, AR §EO0 OAP arrarloly apregial em an-polysaccharlde is
produ&%rﬂiﬁgggégﬂ%égcrg%r&@ﬁa‘?ﬁ%afgmé Leucfg:) th& )\/Iéséht ol?l@@ta? Hescribed in

gradation pro f eman- o |gonrers.
WO OIM47%27pmdpse¢)Wya@fe1@t taeamg& robiegtdsra\&@glaerGnltlse range of 33 000 000

g/mol?éﬁ@J pg(z b@(? gxﬁr&ﬁ@?e&w t1r|1ﬂle OVY th 51\21@'&%@) grﬁonrg %Ier%{)lly in tﬁe r%nge of

33 Ooar(u)%gmiﬂltﬁeﬂ) beatond g/mohllghﬁrll tamrhmr@eualesmlwlmag, tahternan-
process, So ver ag es call for hot filling., .

polyseRHHASIOR nisolPTRAogh i, FUAIFDI BLABAIITTAt a7y ciagsrged in

PCT/@O@Q@EI%O'&H%O(’V@& denput ad&ag's Hx@le@ﬁlalafweiéh@th in the range of

rature, cooling to ab and then bott]ing

12 004 {0/ Do 000 GIARE (T MALRSL NSV TICERPY el range of
14 00@?653%’111]‘0@{ o A 0doaRdle/ b0 N thre'Br@féPa%ﬁy 1W'tﬁ@1%ﬁée ¥ & BY0%00 g/mol

The beverage according to the invention may

to 26960 A0 [zémel, st preferablBek’ P00t gmiok 4o -23tABI00P tgymoh Boncated
alternanlgucr 5% d g%erﬁ af }n%{hghsr g X gpodu{: ﬁ%g rgin-fmg&ahgf %%Fe%ﬁ{és%eu as
the dkemn—@gslsammdlet isslf adﬁkecﬁescmbadChleaPC'BBPéﬂ@BjQSI%O which is

formul at.i S a prebiotic and/or |ow glycemnm c and/or
mcorpgfﬂt%eée"? B%é&erf?@r‘%&? EMreYq arity can be deter ni ned
using the test procedure described in V®2006/088884 or
evaluated visually on_a qualitative basis

The woighbavsorse rapecplarpeigh Myw 9F sberpan- q*rsewe%@e up fhedkﬁtlwen of the

secon& ﬁﬁ'@ﬁm)n' i9%8)0biAo KRR 10w pPtErabIy 050N B Rb] BObelGR rEH&Sx'eSp‘?eferably
foodstuffs, syrups or alteman ol i gosaccharl des (al so

2 000 igémelcbr dslow, sigib aloreprafesablngd SAP séhedssdelop ardemost preferably 1 300
g/mol %g g%logf(g%tggmxg %glg %P%?ﬁf?ﬁ%ﬁ? %éﬂ?%ﬂ# %89 Ihe %J/etl mOergge @egree
of polgnienmﬁtimanﬂ)Pwatf denpni degotdvehansle anf:ordmgynouqhe onvanflon is 18.5 or

below BTG AP RRODN 5t B EaR OR- b a6 CRB D O o

second invention discloses foll ow ng subject matter:
101. Use of alteman as a heat stable ingredient in a
foodstuff 2.Use of alteman according to subject matter
1, wherein the foodstuff is subjected to a

heati ng-step at a tenperature of 50-150C. 153. Use
accordlng to subject natter 1 or 2 wherein the alteman
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4. Use according to subject matter 1 or 2 wherein the

alteman is an al temanol i gosaccharide. 20 5. Use
wW@ewonei2mg t o subj ect matter 4 wherein the PCT/EP2009/000762

al t eman- ol i gosacchari de i sl4produced by the reaction of

sucrose with an acceptor nolecule in presence of

al t emansucrase enzyne Use according

below a7, SYIHPEI S0 (H bkt g A d6bieengs 182 4/BbEg molecular

weighf E%ﬁ@ﬁé&sﬁuc&@@xﬂﬁl RS BwelBhlid dfdhe %ig‘ﬁpl\?@igte%élb&ﬁﬁ weight
and net hyl --a-D-glucan. 7.Use accord |n8 to one of th

Mw op pleeroati- @lgogfmgpm iprdn eeetber qophoadiment 1398 FmolldIR = 4. Q) and the
Mw o?%}i&a%eoq ognga%@%a%E é% lenftglg g%h%[e%g §P6 %éngcﬂlggg‘soogyoé?glgfj gzc’:ferably 800
g/mol ltcEtZleﬂgzimébmbs& prefesably @0dligimeoitts 2 @¥nglew ], fsot) dedrafpieferably 800

g/mol e 860 sl o CARE Py b o Pl P Bl 1 e g o

orGPMLps)oducts extrusion products, as snacks and
cereals, pasta and ready to serve neals. WO
2009/ 095278PCT/ EP2009/ 000762 22 Use according to one
Altemgﬁ oﬁé&a&'ﬁ%&d'(ﬂgth%ubéc%ﬁa Hl@&{tﬁ)ﬁs prédbRidhily t &fisists of alternan
foodstuff is an acidic foodstuff. Use according to one
molecylfs bamigee tlegrea oepolym@izaiipre inethe ranlge of dod3, uftferdim mampr amounts
e W,
of mo?e%hl%% QVlP‘Au\F{IeI%ﬁ%? I%eg St?ar? Fb %fugﬁt BL pe%lerﬁ i d&ﬂ%{ (g:gl{bgfhment,
altemaml-dlgnm@cmdaraccdn@ngcb thatinteation émﬁstofftﬁolé@ﬂwﬂaamigcarﬂegree of

ot BB B B SRR e S5y

in the FRBPEF AL WS, %tlﬂfm& mﬁﬂ@%&ﬁblm hedarie @¥ndi 1Y) eipacﬁu{a pREdrably in the
matter 10 or 11 erein the alteman is

range 9f B emrd Apdid) PRECPTARTRY! lwé%eh@ageae%ém.lﬁgwwe@uw}r@&tamounts of
molecm Wik a BP Ghighkr WAL BRI Jivdnpa! 1RitPRighBbéftesent.
al ternanol i gosacchari de. Fhod according to subj ect
matter 13 wherein the alteman-oligosaccharide is
The teBh O‘ﬁﬁ'r?cﬁ%n%ntrsh fhehfs dn? F{)f REChErS0 e}cjén @glﬁﬁgéagéd on the
| ecul’ e I'n presence 0 enansucra
total vaggtoradi arltgrnhmohgdfﬁaecdmﬂdmtméerahw avxhemeulm (tfHeSSatb@teﬁtOopercent by
. | ecul e | el ecte from |t os
weigh{{ ot pifersfly 365 T 50 pEGER T REe sl HPpBTatly less than 10
percenl/By heikha eant shefegablyolesiharDd. 5 perop @ bly ngmer s 10-15,
wherein the foodstuff is selected fromdairy products,
ice creams, yogurts, mlk, puddings, beverages, beer,
In thSa4EER, iPRMASH thet Ghhast- t"eﬁﬁ’dsatlt@ﬁfaﬁ-’ oB@Mhmt’SdeﬁgﬁfA&deom
foodstuffs, especially canned frui ts canned fish
monodigparse altefr@g@palmaéghansawrtb mlesalss 0§ only swRidgaree @4 Relymerization

(DP) B 3&%‘?' L Xo@%%e@é QeEG éﬁ-lpef;'g&c(:hlﬁldgp vplElP%%c:%liesaﬁav?ﬂ?glfﬁerent

asta an to serve nea
degre63©09¢l@®51227!8i9¢T/ EP2009/ 000762 23 18. Met hod according
to one of subject matters 13-15, wherein the foodstuff
is an acidic beverage with a pH of 6 or bel ow
In thel Secdndo@sietifidn aheinguldrgerad t¢ al’mﬂaxﬁshg'dsgd‘chﬁiﬁcﬁht designates both

ereipn the 0
monodiSPETSh 6[2? Pr(&gﬂﬁ EfoIeé w1t?1 mcl)Jle:u?es o% only one d%gr%éatolf Ir)]gly%teggatnon
(DP) as well as polydisperse alternan-oligosaccharides with molecules having different

degrees of polymerization.

Alternan-oligosaccharides are well known from the state of the art and for example disclosed

together with manufacturing processes in WO 00/47727, US 7,182,954 WO 2006/088884,
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20. Foodstuff according to subject matter 19, which is
sel ected fromdairy products, ice creans, yogurts,
woredoR/0920%1di ngs, beverages, beer, sauces, SOUpPBCT/EP2009/000762
retorted foodstuffs, condi hents, canned foodstuffs,
especially canned fruits, canned fish, canned
veget abl es, 10bakery products cookies, cake, .
and Cpiedpdi ROV 1 Garehienaie Reskeiclis] Ul 23r BARuRhiSh axgsingorperpied by
refere@U@dlnC e leSrireRAH Qh@@ganﬁa@éécxtlﬂldﬁeer%rtf%%l%osacgﬂarldes can be
Foodst uff according to subject matter 19 or 20, which
produged by thec ragciorf @6 dugrogef with\gp acceptor molecule, or without an acceptor
nmkmEQQ%kgﬁéﬁgﬁ§9$®EP2009’000762 24 The foll owi ng exanpl es
are inten to further illustrate the inventions and
not intended to limt the scope of the inventions

Altemivw%-loﬁ?(bslaczqhgxgcfl%@gqgglbs §r(tﬂé&ce(%trﬂg) %;feg}aﬁé)gﬁrn‘%fc% Ift 5 tg}'lardgtlon of
altemai‘aqm@baihaﬁdes\a&lhéreifspiopﬁata Rendye1s aDhdRee?4Rdn é‘aﬁaquremmple be an
anaIyS|s of the gene encodlng al t eman cras
enzymatje dggrad agaoa@é§VFmﬁraﬁglﬁéqca%a@ £} Bnd degrd ér acidic conditions,
pmﬁnﬂ§§gmh@kgh%es NRRL B-1355. FEMS Nlcroblol Lett 182:
. Degenkol b J, Takahashi M Ellestad GA, Hillen
VV 1991 Antim crob. Agents 15 Chenother. 35, hb 8,

Altern!ﬂ? %ﬁ%(;]sggc%a§a‘{ Ush lﬁ!s%' be' ;ﬁ'g%qc:ee(? ﬁ? M reBLtidn SO RENEL -ﬁee;cceptor

ssor erac nat i1 on of equi |br
molecbllemdpregenconﬁalantassdomarsetmmmwcycI i ne anal ogues with the
Tet repressor. Dotto GP, Horiuchi K, Zinder ND (1982)
Initiation and term nation of phage fl plus-strand

Alternay-Blif@atcharid¥s Qﬁay%tﬂrep%i:‘@l%ysc&etbbcﬁ vﬁqereer 7122-7126. 2 0
Horn, U, Strittmatter, W, Krebber, Knapf er.,

a) akg}l%{gse mntalv@go@}%rpﬁ is qonta%mwh awatalﬁgﬁakly Celffec@ye amount of
slleatbitefRe hzymRNEhdI Lo iBleckes (HASE)cohlifibns permitting the

vol unetric yiélds of functional dinmeric mniantibodies
sqnvesionef Pudipsy te altarmangeligespcahpridp endiipetasee st essi on
r der
b HEERroIRAGGRI: AR kufE i ok GRTRA G ML
Bi ot echnol . 46 524-532. 25 Jeong SH, Bae IK Lee JH,

The r«%&qgn( %G%A’faﬁﬁ%g?‘&éﬁ B]eﬁw%%la oglgltlﬂglﬂp EIELU' oﬁncp ?7"%Car?d1 gt aL Ie)FI between

about EBxt andl€7d-abp anidyr benaBetwed ke prased astilPthedsucete hiys Geemiessahtially

conso R e O G Aoy 3 A EREALED 8o 58 b

the apé@&?ed%%%gle t[ﬁ@%od\'ﬂdg 1 ﬁ‘sualﬁ' obBRe8N6 a §§lrup RQf@iJﬁilay Musther be
iton J. M, ng, C., Paul F.,

purifiadip i &b mqmbr{‘@@!iﬁ?@"@?%@dﬂ“«én and purifi cat | on of
al temansucrase, a glucosyltransferase from Leuconost oc
mesent eroi des NRRL B-1355, for the synthesis of

The agseptgouiotesnians wiktezsyorsl v meanks milecHeaal whicll Bn atgm@ucrayyDs able

009/ O 5278%/ EPZO 9/ 028762 2 31 kh .
to cat K%er %n ei( bng rfl:%c 10Pa r%cceg?otrlw 1Ich ¢ nr gtra ;?(\{lg%g gos {he dreactlon
mixtuiengi ﬂheeh"egmgmgf ofathe- feedtivnnal prafefably hycapehy dde, oxusafabﬂohydrate

f.or he de ectlo and r|f|c ion.of. a fvncth k d
derlvaf-_}y/e f extgl:na %ciCﬁptgﬁée%is t(i afgtémtlon of lTow molecular afternan-
ollgosaccharldes. The carbohydrate acceptor is preferably a saccharide selected from the
group consisting of maltose, isomaltose, maltitol, (iso)maltotriose and methyl-a-D-glucan.
Other preferred acceptor molecules are glucose, gentiobiose, raffinose, melibiose, isomaltitol,
isomaltooligosaccharide, theanderose, kojibiose, glucosyl trehaloses, cellobiose,

maltotetraose, nigerose, lactose, panose or mixtures thereof.



10

15

20

25

30

Skerra, A (1994). Use of the tetracycline pronoter for
the tightly regul ated production 50of a nurine anti body
wo egoen2t8 i n Escherichia coli. Gene 151, 131- 1BGI/ER2009/000762

Fernment ati ve production oflélternansucrase from
Leuconost oc nesent eroi des 10 For het erol ogous
expression of the altemansucrase (ARS) from

Leuconost oc nmesent eroi des strain NRRL B-1355, the gene

b ;
Depen@fﬁ%qgﬂoﬂ Qhéjl JBr%E(glﬁzé_l{:% %F%elﬂﬁged &?[kll%%g}k}%ngg rerrl;ll %)ﬁ&al‘hﬁ b&added

throucblaowébﬂ lmk@ g @c thypugh/an ﬁlﬂlsukagnd@n a(hé) boage of aleshdypresent.

Alternh éfl%y géqc'h%@d %B' C&l{?&#lgﬂ:(ﬁ | a%EVKI éis?éF r@g&ﬂr %u)g}ﬁt than the

altema‘ncthatfoan ive ptephiedrin erdbeencs op b)asnmalchcpéﬁtelﬁ-’llh‘b?madtmn will typically

ot R AL B TR BEBE egenion P 1
altemzﬁis(ﬁ%ﬂﬁdc@llxdrﬁdeﬁ%lp‘{&ﬂlcéd @ﬁ%Hé'r@e&:ﬁbﬁi opﬁﬁﬁsgﬁvﬂl dnpdeceiasibliecule,
from|BA Gottingen, ww.ib . |t _contajns

t he
the degrsgiof golyasuaHios “©F) it telinshas ea%nlzfé of Pealuwsahﬁlmts added onto

the orkg%‘(ﬁ %Qéﬁ&cmgﬁéﬁg Lo 'tlg:eﬁurﬁt;err N Rk Barl D Bnif U e thel erglnal
ami noaci d peptide strep-tag at the C terninal

acceptemhgo?{@ehaﬂdﬁep tag is linked to the protein through a
2 am noacid linker. Expression of altemansucrase is
under the transcriptional control of the tetA
The expern mﬁtl&rdegme roapolymﬁdattoapnagsmy withhke tetcéntmtionodrelrthe sclative

IR TINR € QTR O A N p—

compREPHES aﬁﬂufermltghm&ﬁ’aﬂda@hw&f@feﬁmég%es off Polyiicsizivin. At a
expression of altemansucrase Is stringently repressed

relativolyy igh |sugrpseacr@ier RHeneE ShupRiyk tiishatk trangfeprsd yaip; glacan and
produ&g v&ﬂwgfeph%ré@gy Bb 1y RErizM6H -ard %Qﬁ&kel bth%treﬁhve arh8Sks of the

Vect or Su contains the follow ng genetic
high @lPenbgnsgechanv@szaogh@gsgmpowllabzoo@rqa@@)’e Xpnfgast, at a low

wroB 3SR RCHL S A8, S b2 S PSE oFTg pylgtos
single @hm()dy\l\/:lglﬁ;((ﬁhﬁ ga;mgtgf) diémﬁégtﬁ?g? ;Ié(()jlleyosa:chharidlei eﬁmdm'ued deppee of
dye

polymPE00R] POV B SPRSVEE Y POBbo0) GITONCREEPEs ok e giecie

sucroskiafdeptor @zﬁﬁ%dbﬂz Rsitydi d&gre%CdfCtﬁilyrE&fzhm aviild wﬁdéranmm ¢he particular
6316- 6345 ockwi se StrepTag: ence encodi a 8 AA
acceptgppligogaschasids apd may bg maéﬂzs, éﬁé@iﬂ&e qu‘i"BH““p%‘BF’i“B@%P‘?% ary
for its ability to bind to streptavidin (Schm dt and

Skerra, 1993) 6439-6877
In still another embodiment, alternan-oligosaccharides can be produced by the reaction of

sucrose in presence of alternansucrase enzyme, and without using an acceptor molecule.

Alternansucrase for use herein may be obtained from a variety of microorganisms, preferably
strains of Leuconostoc and particularly strains of L. mesenteroides, as for example disclosed
in WO 00/47727. In one embodiment, the enzyme is produced by strains of which secrete a
high proportion of alternansucrase to dextransucrase such as described by Leathers et al., U.S.
Pat. No. 5,702,942, the contents of which are incorporated by reference herein. In another
embodiment the alternansucrase enzymes that can be used to produce alternan-
oligosaccharides include Leuconostoc mesenteroides strains NRRL B 1355, 23185, 23186,
23188, 23311, 21297, 30821, 30894 These enzymes can be additionally cloned and expressed
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G ockwi se fl origin: origin of replication from

filamentous phage fl (Dotto et al., 1982) 7026- 7886
war@eki23e AnpR Codi ng sequence of p-I| act amaseCT/ER2909/000762

Escherichia coli, conferribig Anpicillin resistance

(Jeong et al., 2004) 7896-8519 C ockwi se TetR Tet

epressor, domai n from JTransposon. Tnl Skerra, 1994
recombigRntRe e En ST G (DN MRl DRSS OEAEHE e eI INSA.
Toulotse, Fahde, ¥d@3. DHSa and bacterial cells 5 harbouring the

vector are selectively grown for 12 h at 37C to an

0D600 of 65 in mneral nedium (Horn et al., 1996)

R [ [ .
produG BRI ARntickide FAPYE cllduthoh 0T BFd T3 AE3E Bftntioncd
microangmyisino tusing acpeéntiongl0 te2hmigiiek) arah dndenr achehric cohditionst which are

for 5 h at 25C tq an, 0D600. of 140. Faqr rification of
effecty b0 B fheero P ZETiuP e OrBF PLYBie s satripg iy L Ok et
or theC&xanpiel htgéihi bW FRNORingdEaIuRD) the enzymedmsObellkolldtedeor sdparated
resuspensi on 10 buffer (100 nmM NaAc, g}ﬁ»—\ls 3%. The, )
from ghe MYCIaPIGaRIPas (S8 CUVERPA! HEGRIGYPS SGR eAsh BhotaIifygation or
filtratibbWo cycl es, 1200 bar). Bacterial nucleic acid is
degraded by DNase/ RNase (3 ng/1l) treatnent and the
resulting extract is centrifuged (3,800 g for 15 mn

arvgst i | i L.na.
mhe o, A DB 8 SRS SF WRLEE oSl on o
alternahi doea ndeieanchblyh@liglepdrftrmancer apsansgehabed cBrovategeaphy SOHPAEC

or G A BBt R R BT o o

120°C' GRPY the Pyrickstt I hdudgegH on at 10. 000 g for 15 min.
Renaturation is then 20 perfornmed by 20-fold dilution
in 0.5 Murea, 2.5 mM Cad 2, 100 nM NaAc, pH 5.3.

A maft prodiRk of @barldeBraBhndnUtCalRbfin! iSTERALRL £ldythE rgﬁ%ﬁﬂatidﬂ mechanism
l'i'quid nitrogen and stored at -20 C. Activity of. i

normaflly takep alasuilby Bydsolysim ohaltearanehping dipcause 9 §& beassabibify, alternan is

excel 505 FRBHE 78R Sats T 4op o, sy gnagy souvle Mo

ingrediint dom &vdsthiffs) odudc hwr haled durinlg theic eparmfaché.eioreover, all other
mal tose .(mal tose I.gosagcharides) . r th roductj.on . .
beneﬁglfil ng?rgéseo o‘c}ltleggggdaaé%lg\r/? é:él’cfets%ng)e% in Iﬁa%ipél P GrtRES x%ya%ed Qe its
heat-sabiligyransucr ase enzynme as 5 described in 1 is incubated
with 10 % sucrose (wWv) and 4.5-5% maltose (wWv) in a
50 mM sodi um acetate buffer pH 5.3 at room tenperature

As stdt@] aBRR! el FBERI YvéridhO! direcfe@totthe ukd 60 AAEMON as A0heat stable
units of alternansucrase per litre reaction mx are

ingredipnp i a fodend dormmiation. Heechontsteft daymylatign gan by gigiseted tp @ heating
step dj?r:‘irr%;t:hp Haﬂﬁﬁ&ugy% @ggésg?f g:g @3(}' t/u?@ér egérrﬁgﬁ:r,%t. 13k tfelfoBdstuff is

concentra % e mxture is
heatedc byt thé foogeuheatbed@oConpmyftion. 10 the dirsinggnsend.e. heating during the

manufacturing process, the invention is also directed to a method for manufacturing a
foodstuff, comprising the addition of alternan as an ingredient to a foodstuff formulation and
a heating step. The manufacturing method is not further limited. According to the second
invention, alternan can be used in any manufacturing method for foodstuffs which comprises

a heating step.

In case of heating during manufacturing process of a foodstuff, the heating step, or at least

one of several heating steps, is performed after addition of alternan to the foodstuff
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10resulting precipitate is discarded. Mltose
ol i gosaccharide is prepared by further concentrating
WO 091228 ned preci pitate using a vacuum vaporPEEEP2009/000762
(Buechi Rotavapor R-220) t@8 about 70 brix. Maltose
ol i gosaccharide is obtained as a syrup which is
further purified and drie a nth i na
formujgtigpy Atherwiise alterpangpopld |n8hﬁ6§5?é*ret i}gaéé@h%fr ingrgdient in

the setise dF feGedAl uﬁreﬂé&y Q9 (cf. Exanple 1 above) was

transtfornmed in E. coli DH5a. The cells 20 were
pre-cultured in mneral medium (Horn et al., 1996) wth

The hgeﬁ?%gg{eqm &L,Ldfwu&g ngf@n@dt ' | e, Maﬁ%@k%g&rh‘bg} at a

S I noc re Cc ure.
temperaiirk sof W0 o gllSO?/(E\, mbreSiiféferabi}dLﬁﬂecb \MSG)‘KZ or 75 to 150°C, still more

prergl 3015, R pefhpi i o Podk 0 amne B, e P e s

is carrfel MRS 0RH 200 @,, 2, 5 mM CaCl2 und 0, 05 %Tr|t| on X-100]
and extracted with a high pressure honogeni sator. The
cell lysate was 25centrifuged at 20 000 rpmfor 20

Exem%fhgi&ﬁépé{odégf he-Ehﬁ% AP BE RAL 5900 swebdf bf § 188D é%\'f&{ds Sparticularly

lter ernan was produced in a 60
5-308 @poradssmrmtefeoabbcém Ahseqgn q‘@%m@rétnr@fembleS —1l®9 seconds,

espem%l%%féé%l%?g t6§|5ﬁ<?081)(({ ;g&f:c%g%?’refgrggyollaak(% ésle)(égrgdﬁgtac:? of these time

periods eachd ambinedtwitlecash of itheaerbgdradres epecBld abate. 37C. The
pol ynmer was precipitated with 60L Techni cal Ethanol 40
h 4C, washed 2x with 60 L 60% Techni cal Ethanol, and

A well ¥noWnt Reabilg hle@Q)%lEEH@élﬁizaMﬁﬁth & cobitfofly @EkidCin th@gnanufacture
dried throug{wlyop ilization
of daipp gtydygsomgbCiee BRI PORIESS RSt &a%&ﬁpfqoéat Jeusesy 8 Sonps- A

pasteu'n@atfdnaé/tﬁi’ eduaile rc%nduc?é@aﬁ@%?ﬁﬂeraftﬁﬁvﬁf SHuBHET To WBHR 100°C,
testes I n an app i cati on stud

prefergily et #hont 89 |Cg@s?é?eetr8a5r Cdtor @élr@%owng Hb‘ée@an%etp abprf0gpinutes,
preferﬁﬁ ngLtI ast a% htg%s @%:%H@sr 'Pl?teu%z% @u%@é %g/ elther high

e tor) pro duced bas descri used
tempefamre sllmaft tires {I$TS Beor éova ¢penpideatere ;bdﬂg@omrﬁﬁﬂéf) IPedcessing nt (r)
(Soma Beverage Co.) 5.87 Clear, colorless Fruit200

(Kraft) 3.02 Clear, colorless 10

Other common heating methods are sterilization and ultra high temperature (UHT)
processing. In the second invention said methods are performed as commonly known to an
expert skilled in the art. A UHT treatment is commonly undertaken at a temperature of 90 —
150°C, more preferably 95 — 150°C, even more preferably 100 — 150°C, and most preferably
at 110°C — 150°C and a UHT treatment period is commonly 5 — 300 seconds, more preferably
5 — 200 seconds, even more preferably 5 — 100 seconds, especially preferably 5 - 60 seconds

and most preferably 10 — 30 seconds.

In another aspect, the second invention is directed to a foodstuff which was subjected to a
heating step during its manufacture and which comprises alternan as ingredient. The heating
methods as explained above can be applied. The term “foodstuff” as used herein also

encompasses beverages.
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Set Up Storage Tenperatures: -17.8C, 4.4C, 21C, 32.2C
Eval uation Points: O Time, 1 Wek, 4 Weks, 8 Weks 15
wBeweeyes Producti on Al teman-ol i gosacchari de R&EEP2009/000762
conbined with the flavoredidwaters in a | arge batch.
Al t eman- ol i gosacchari de was added to the water mhile

agitating with a Lightning M xer _.at 700 rpm Adtgé

The feadstuflemaynbgrielegted afF(t‘% (FREY oY SadendFI B X%E“%\da
bevera%‘?se ng-b&\(]‘éésag& Va8 tofed fbdsRikfs ad?)n@ﬁir@ds' enakd fodstuffs, especially
es. ercentages used in the’ prelimnar
canned ﬁnma ro;lanrgdvﬁ;;hecams@d végstablelebakhp] grodictse cogkaesh cakgy ?;@mx@, meat
esen r

produgiS RIS rofissS e bl oSS Ao G RIUP oD
aliquoted to separate bottles for storage. The bottles

were pl ac st or each t nperature
Alterng iy ey ae SO AR B SO 1 airRygOunt of 0.1 20
weighS 8B EBoMBE Sotall WP bt ﬁ@mﬁ Qndr® PrOfravIP @i &t ath6unt of 0.1 - 10
bef ore eval uati on. he follomnng protocols were

We%hb%e&ﬂiEmﬁvﬁﬂhﬁbblpﬁéaﬁ@vgﬁﬁgés aveighich i nterval in the
shelf life 30study. WD 2009/095278PCT/ EP2009/ 000762
29 4.1 Specific gravity - BRI X Bausch & Lonb Abbe- 3L
In a vRef spacitlbemsbatimerBanfhe scoprd évahtigny sheafoodsielinis empeidist {pdstuff,
ratur,e Gontro
which ks oPBaS Banfeail g Bl B isdh R anlf\ohilh Loifset iernan o
ingredédna IMﬁlydMDdisu@ffst \hhacs hel dubjetted tpe heamnhg afep8iuieg lnsanafacture have a

low pid iy SR BT G APUatget B PR EREieRl VRS Pty e

for acRBS bBRiragek Gticki beablabds akf @Eelneﬁleate‘aeweﬁ@gaswn@emﬂbmu@ng the
shaken before neasurenent. 4.2 Color 200 ml sanp

processj 9.8 [dHrDGE@ bt Tipg profesk &pther acidii fopdsiaffs, s @éﬁéﬁmﬂlﬁsdalfy
produ@%]%:@a)nm{ ly E)JBF cEéaRo?f ; %{%z@ﬁ&kﬁé Readi ngs were taken

irough t tomo e beaker nmking sure that the
gl ass was clean Col or was eval uated visually and

An ac@gc\n/;g?%séusfg }rgg ﬁ:ﬁgedzlge-; I a féo%§t%ﬂq}a{f%g%}%gl%?&%v ??gﬁé %%cglgifoodstuff

ings,

I cCan or ove
may haed 4 pHeofd d)l@ﬂfk&@,(lhﬁtblpd@felabllym g iofi 332r 2€losv, cstiﬂgmrd ipceferably a

sho very |ight w col.or a &
pit o3 e @t s balitsh S acfia g BN R Bl e rmee of 1
to 6, MoRCpRIfckalE 1 to 5, still more preferably 1 to 4 and most preferably 1.5 to 3.5.
Another advantageous pH ranges are pH 3 to 6 and pH 1 to < 3.

Acidic foodstuffs may be selected from canned foodstuffs, especially canned fruits, canned
fish, canned vegetables, bakery products, cake, ready to serve meals, dairy products, as yogurt

and buttermilk, and acidic beverages.

In a special embodiment, the acidic foodstuff is an acidic beverage. The acidic beverage may
have a pH of 6 or below, more preferably a pH of 3.5 or below, still more preferably a pH of
< 3 (below 3). In still other embodiments the acidic beverage has a pH in the range of 1 to 6,
more preferably 1 to 5, still more preferably 1 to 4 and most preferably 1.5 to 3.5. Another
advantageous pH ranges are pH 3 to 6 and pH 1 to <3.
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Turbidity and precipitation was evaluated visually in

the sanples over the shelf life, with sanples stored
wa@roodiod2e8 ent t enperatures. 30Mal t ose- ol i gosacCRCTHEPZIE9/000762

did cause a slight cloudir#ss in both water systens.

The turbidity did not appear to be significantly

affected by tine and or tenperature.
The agdio depaszermpChre sPsed fo0b By JigessEaiTay danks dgmaopjades; sherbets,

sodas, Sbft Ghhks gndﬂﬂoféamatﬁs’ 3 = noderate, 4 = noderate +, 7
= very heavy The naltose-oligosaccharide did not form

a precipitate under any of the storage conditions. 5

In the Becon(!i_'%venllxon it 1§ H%l“%t tlhé)tln altferrfA‘R Lhé%sfs?%ﬁ%&cfe i Q[H){I d%g%ed 0 a minor

age processes ca AR
amoun @ahquegust d’tﬁ'irbﬁmeﬂtaﬁ @Ht 34 8&en hhatkdliong tefhmem.hﬁe ot npl te60°41 for 1

at te ure 0 to 65C d th n batt )
hour. HiGh pRpGeeit i BeRet R e ST S er e it dgggadation
even dt T0bOIuhdéredbscalnaRionE THLS Blternan-polymerS9Q §titablE a@ azh&@-%able
solution of naltose- olggosaccharl e in Metro Mn

ingredpep far ayidig feqdstfisasitty PHc 2 @S ianlopise pHopms Wé}l%%ﬁébﬁcted to a
t 4
heatm'g_&eéi Gfa temfgrature of l&l@a@d% Ott:gt ﬁtgéerwn%tzl?ré ?sﬁc?é&% t% in&Ease of glucose

m nut
(High Cpcrlfcvdlahcreq Lan@brt@(caﬁlge CchromatographBot-t |IRRABO BevEehgresmeation

chro m%??r%{;ﬁ’)ﬁggfaﬁ t%ﬂ éége?c)issla?’\{gﬁsalg rd? gra{l_?(?lgn H'osc%otsd fIaYt?rnQJl_lpo@ngr
Fruit20 Control 2.16 2.89
In foodstuffs which are still more acidic, as for example some acidic beverages, the preferred
ingredient is alternan-oligosaccharide. In the second invention it is shown that alternan-
oligosaccharide is not measurably degraded in aqueous environment of pH 3 or above when
heated to a temperature of up to 120°C for 1 hour. In aqueous environment of pH 1.5
alternan-oligosaccharide is not measurably degraded when heated to a temperature of up to
95°C for 1 hour. No measurable degradation in this context means that no increase of glucose

is detected (High performance anion-exchange chromatography — HPAEC or Gel permeation
chromatography - GPC-RI) in a heated sample as degradation product of alternan-oligomers.

This property of alternan-oligosaccharide is particularly and without limitation beneficial in
the manufacturing process of a beverage since beverages are sometimes heated to higher
temperatures during the process. Some beverage processes call for hot filling. This involves
for example heating the beverage to 80-90°C, holding for about 10 minutes at that
temperature, cooling to about 65°C and then bottling. The alteman-oligosacéharide can

withstand this heat abuse for at least about 10 minutes without visible effects.

The beverage according to the invention may be a clear beverage. Besides its heat-stability, a
further beneficial property of alternan-oligosaccharide is its ability to retain the clarity of a
clear beverage when it is added to a clear beverage formulation as a prebiotic and/or low
glycemic and/or soluble fiber ingredient. Clarity can be determined using the test procedure

described in W0O2006/088884 or evaluated visually on a qualitative basis.
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2.8 Fruit20 Hot fill 2.16 2.94 3.0 No obvious change
i n appearance. Metro Mnt Control 2.13 3.95 2.9 Metro
wormw/oskars Fill 2.19 4.17 2.9 No obvi ous changePCTIEP2009/000762
appearance. 25The mal t osetlol i gosacchari de was
tolerant to the hot fill conditions tested. WD
2009/ 095278PCT/ EP2009/ 000762 31 4.5 Resi stance t.o
The fopdgHdelt hersesmdy iy proRedRSs i (ABR Nbodimens Rof Sempgitee foodstuffs,
syrupsdbt WitEdad- B%&Bccﬂéﬁ&ers' 080V AR ad dllgbalttghnSe LAE r&édl@s@ﬂi in the
It necessary (Fruit20: + 100111150mMM NaOH).
publicgonf WORN6H38BR4cand dhacisgred elt@hmmﬁ gt siply mgrm@ a foodstuff
[
does uiloﬁle an(JdEnggthnop&IP{p% E%eursgnég%l yru ﬁ?%%hlgtﬁgnrog E&@Ebagg%s (also
namedl‘&bllgmlmtrian)lasﬁlwildsb’d IDVBEOpubicatidn2@ 0520%1063834&11‘ ter
10neutralisation) 1:2.5

The second invention discloses following subject matter:

1.  Use of alternan as a heat stable ingredient in a foodstuff.

2. Use of alternan according to subject matter 1, wherein the foodstuff is subjected to a

heating-step at a temperature of 50-150°C.

3. Use according to subject matter 1 or 2 wherein the alternan is an alternan-

polysaccharide.

4. Use according to subject matter 1 or 2 wherein the alternan is an alternan-

oligosaccharide.

5.  Use according to subject matter 4 wherein the alternan-oligosaccharide is produced by

the reaction of sucrose with an acceptor molecule in presence of alternansucrase

enzyme.

6. Use according to subject matter 5 wherein the acceptor molecule is selected from

maltose, isomaltose, maltitol, (iso)maltotriose and methyl-a-D-glucan.

7.  Use according to one of the preceding subject matters, wherein the foodstuff is selected
from dairy products, ice creams, yogurts, milk, puddings, beverages, beer, sauces,
soups, retorted foodstuffs, condiments, canned foodstuffs, especially canned fruits,
canned fish, canned vegetables, bakery products, cookies, cake, biscuits, meat products,

extrusion products, as snacks and cereals, pasta and ready to serve meals.
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10.

11.

12.

13.

14.

15.

16.

17.

Results: 15ln the GPC profile no change was detected
over the shelf life of the sanple (8 weeks). HPAEC. no

webanger78ver e detected in fractions over DP3. PEI/EP2009/000762

Metrom nt a slight increasZ in glucose over shelf life
was detected at 32.2C. In Fruit20 sucrose decreased

and gl ucose and. fructose increased dyring.shelf |life
e ageorging s onaR i BnPaceding JupiFet BALHS efﬁ@ﬁﬁl@?&ﬁi%ﬁ'ﬂaﬁ@dw
Dasalerol DP storage tenperature/tine Mv DP -17.8C/ O
weeks 920 6 -17.8C/ O weelcs 896 6 -17.8C/ 1 week

916 6 -17.8C / 4 weeks 910 6

Use according to one of subject matter 4-6, wherein the foodstuff is an acidic beverage

with a pH of 6 or below.

Method for manufacturing a foodstuff, comprising the addition of alternan as an

ingredient to a foodstuff formulation and a heating step.

Method according to subject matter 10, wherein the heating step is carried out at a

temperature of 50-150°C

Method according to subject matter 10 or 11 wherein the alternan is an alternan-

polysaccharide.

Method according to subject matter 10 or 11 wherein the alternan is an alternan-

oligosaccharide.

Method according to subject matter 13 wherein the alternan-oligosaccharide is produced

by the reaction of sucrose with an acceptor molecule in presence of alternansucrase

enzyme.

Method according to subject matter 14 wherein the acceptor molecule is selected from

maltose, isomaltose, maltitol, (iso)maltotriose and methyl-a-D-glucan.

Method according to one of subject matters 10-15, wherein the foodstuff is selected
from dairy products, ice creams, yogurts, milk, puddings, beverages, beer, sauces,
soups, retorted foodstuffs, condiments, canned foodstuffs, especially canned fruits,
canned fish, canned vegetables, bakery products, cookies, cake, biscuits, meat products,

extrusion products, as snacks and cereals, pasta and ready to serve meals.

Method according to one of subject matters 10-16, wherein the foodstuff is an acidic
foodstuff.
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18.

19.

20.

21.

-17.8C / 4 weeks 895 6 -17.8C / 8 weeks 898 6
32.2C/ 0 weeks 909 6 32.2C/ 0O weeks 901 6 32.2C/ 1

woe®k/0926 6 32. 2C / 1 week 900 6 PCT/EP2009/000762
23
Method according to one of subject matters 13-15, wherein the foodstuff is an acidic

beverage with a pH of 6 or below.

Foodstuff comprising alternan as ingredient, wherein the foodstuff was subjected to a

heating step during its manufacture.

Foodstuff according to subject matter 19, which is selected from dairy products, ice
creams, yogurts, milk, puddings, beverages, beer, sauces, soups, retorted foodstuffs,
condiments, canned foodstuffs, especially canned fruits, canned fish, canned vegetables,
bakery products, cookies, cake, biscuits, meat products, extrusion products, as snacks

and cereals, pasta and ready to serve meals.

Foodstuff according to subject matter 19 or 20, which is an acidic foodstuff.



10

15

20

25

30

32.2C/ 4 weeks 909 6 32.2C/ 4 weeks 903 6 32.2C/ 8
weeks 910 6 32.2C / 8 weeks 938 6 In DP cal cul ati ons

wasmogsarzed was used as MV of nononmer WO PCT/EP2009/000762
2009/ 095278PCT/ EP2009/ 000782 32 5. Resistance to
degradation in carbonated beverages Three retail
beverages (Coca Col a(r), Fanta(r) and Orange | enonade)
were prepared with 5altenmanol i gosaccharide (al so

The fo%gﬁr%'@tm% le@8reTReh R385 9#&931%&%@@&@\{&&8@%@ n8f intended to
mal t ul e)

se acceptor nolec and conpetitive products

limit theyscophef theaiventiang evhgabriedefined by Kel dlaime- ol | gosacchari de

was produced according to a procedure simlar to EX.

2, except that 30% sucrose and 15% nal t ose were used

and the ethanol precipitation step was omtted. The

10product was purified by filtration techni ques and
Examples; 5se- ol i gosacchari de was obtai ned as a syrup

cont ai ni ng about 15 wei ght-% fructose. Set Up Storage
~ Tenperatures: 4C, RT (24C), 37C 15 Eval uation Points:
Literagure:j e, 4 days, 1 week, 2 weeks, 4 weeks, 8 weeks

Beverage Production

e Arguello-Morales MA, Remaud-Simeon M, Pizzut S, Sarcabal P, Willemot R and
Monsan P (2000) Sequence analysis of the gene encoding alternansucrase, a sucrose
glucosyltransferase from Leuconostoc mesenteroides NRRL B-1355. FEMS Microbiol
Lett 182: 81-85.

e Degenkolb J, Takahashi M, Ellestad GA, Hillen W, 1991:Antimicrob. Agents
Chemother. 35, No 8, 1591-1595 Structural requirements of tetracycline-Tet repressor
interaction: Determination of equilibrium binding constants for tetracycline analogues
with the Tet repressor.

e Dotto GP, Horiuchi K, Zinder ND (1982) Initiation and termination of phage f1 plus-
strand synthesis. Proc Natl Acad Sci U S A. 79:7122-7126.

e Horn, U., Strittmatter, W., Krebber, A., Kniipfer, U., Kujau, M., Wenderoth, R.,
Miiller, K., Matzku, S., Pliickthun, A., and Riesenberg, D. (1996) High volumetric
yields of functional dimeric miniantibodies in Escherichia coli, using an optimized
expression vector and high-cell-density fermentation under non-limited growth
conditins. Appl. Microbio. Biotechnol. 46, 524-532.

e Jeong SH, Bae IK, Lee JH, Sohn SG, Kang GH, Jeon GJ, Kim YH, Jeong BC and Lee
SH. (2004) Molecular Characterization of Extended-Spectrum Beta-Lactamases
Produced by Clinical Isolates of Klebsiella pneumoniae and Escherichia coli from a
Korean Nationwide Survey. J Clin Microbiol 42: 2902-2906.

e Lopez-Muguia, A., Pelenc, V., Remaud, M., Biton, J.|, Michel, J.M., Lang, C., Paul,
F., Monsan, P. (1993). Production and purification of alternansucrase, a
glucosyltransferase from Leuconostoc mesenteroides NRRL B-1355, for the synthesis

of oligoalternan: Enzyme Microb. Technol., 15, 77-85.
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1. Fern
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tag (IB O BIT AGH16y, Gottingbn, GlembnydRdd albhed Bit@bickdrtpAIdE-AlSu under the
al t ernan-ol i gosaccharide Material :

contro} af & {§EBYCHNE- g&@ék@rpa?matér was produced according to a
procedure simlar to Ex. 2, except that 30% sucrose
and 15% mal t ose were used and the et hanol

The genetiedlhi madified Estcop swain BHiSe tpAdB-Alfe QdSemploygddor fermentation
harboxflléjr t)laérgq tf)yAIfE lAlﬁlﬁt fo? n t\ﬁgllaﬁ'_blgu &% r@&go of alternansucrase from
0S obt & ned

e- ol'l gosacc ari dé as a syrup
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aminoe BAPUAE BIFPOFE €h i CSCaH st ThE P Gl Lediadhe protin
throughU£ D SBABETId UIMREr. ExpPEsAIbh @ fNiMefAfRmfisé 99 %ﬁ&é‘rhﬁhé | tebis¥gstional

contained in the final sanple. 20 Sanple

controhpf the fRif mm@teré%@tqﬁ%rranééemeﬁsqr The rane pronpﬂiprgs tightly regulated by
the tet?gérp s@f"@hﬁ:lh'lg 8&%9 Jféesahllé ansmm coRttitdtively2xP&sed from

were | ncu ated for m nut es at terrperat ur es
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d
until eﬁcgeél’t tcgei(nélﬁalfurl ur%ﬁ %eget (?Pb\’\c':ﬁge or %]&ngdr etraffcqlge tAhTV((Belégrﬁé)lb et
al.; 1991).

Vector pAI-B-AlSu contains the following genetic elements:
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QTlodkase Ot Ne
05278PCT/ ER
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200808000762 35 rel. area (% |1LdC |

7026-1336. O
0Z0. 0

| @Gdckike |61
61.00 167

. AfpR: IGoding) :qlidnde AFB-1h@dmadfrom E&cher@bialcoli,
.doffetring BbP@illin resistance (Jeong et al., 2004)

7896-8519

Clockwise

TetR: Tet repressor domain from Transposon Tn10 (Skerra, 1994)

For fermentation, .Vector pAI-B-AlSu is transformed in E. coli K12 DH5a and bacterial cells
harbouring the vector are selectively grown for 12 h at 37°C to an OD600 of 65 in mineral
medium (Homn et al., 1996) supplemented with ampicillin (100 pg/ml). Expression of the
alternansucrase is induced by the addition of anhydrotetracyclin (0.2 mg/l) and further
cultivation for 5 h at 25°C to an OD600 of 140. For purification of the enzyme, the bacterial
cells are harvested by centrifugation (20000 rpm; 20 min) and solubilized in resuspension

buffer (100 mM NaAc, pH 5.3).

The cells are disrupted using a high pressure homogenizer (two cycles, 1200 bar). Bacterial
nucleic acid is degraded by DNase/RNase (3 mg/l) treatment and the resulting extract is
centrifuged (3,800 g for 15 min at 4°C) to harvest the insoluble cell matter including the

bacterial inclusion bodies.

The discarded
50 mM NaAc buffer, pH 5.3 and kept on ice while shaking for one hour. Subsequently, the

supernatant  is and the pellet is resuspended 8 M urea,

remaining debris is removed by centrifugation at 10.000 g for 15 min. Renaturation is then
performed by 20-fold dilution in 0.5 M urea, 2.5 mM CaCli2, 100 mM NaAc, pH 5.3. Aliquots

of the mixture are immediately frozen in liquid nitrogen and stored at -20 °C.

Activity of alternansucrase can be determined as described by Lopez-Munguia et al., 1993.
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2. Production of alternan-oligosaccharides with acceptor molecule maltose (maltose

oligosaccharides)

For the production of maltose oligosaccharides, the purified alternansucrase enzyme as
described in 1 is incubated with 10 % sucrose (w/v) and 4.5-5% maltose (w/v) in a 50 mM
sodium acetate buffer pH 5.3 at room temperature for approximately 72 hours. For the
incubation, 50 units of alternansucrase per litre reaction mix are used. Alternan, which
accumulates as a by-product, is precipitated by adding analytical grade ethanol to a final
concentration of 50 % (v/v). The mixture is centrifuged at 4000 rpm for 10 min and the

resulting precipitate is discarded.

Maltose oligosaccharide is prepared by further concentrating the obtained precipitate using a
vacuum vaporizer (Buechi Rotavapor R-220) to about 70° brix. Maltose oligosaccharide is

obtained as a syrup which is further purified and dried to obtain the final product.

3. Production of alternan-polysaccharide

Plasmid pAI-B-AlSu Q29 (cf. Example 1 above) was transformed in E. coli DH5a. The cells
were pre-cultured in mineralmedium (Horn et al., 1996) with 100 pg/ml Ampicillin and 10%
LB medium. Mineralmedium, without LB, was inoculated with this pre-culture. The cells
were grown at 37°C, induced with Anhydrotetracyclin (AHT) (0.2 mg/L), and grown further
at 25°C. The cells were harvested, resuspended in [10 mM MOPS pH 7,6; 2,5 mM CaCl2 und
0,05 % Trition X-100] and extracted with a high pressure homogenisator. The cell lysate was
centrifuged at 20 000 rpm for 20 minutes at 4°C. The supernatant was filtered over a 0.22 pm
filter.

Alternan was produced in a 60 L Biotransformation containing 0.13% Acetic Acid, 100 mM
NaAc pHS5.3, 20% Sucrose, | mM DTT, 1600 ml filtered protein extract (ca. 3900 Units). The
reaction mixture was incubated for 60h. at 37°C. The polymer was precipitated with 60L
Technical Ethanol 40 h 4°C, washed 2x with 60 L 60% Technical Ethanol, and 1x with 60 L
60% Ethanol Absolute. The product was dried through lyophilization
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4. Application testing in flavored waters

Two retail flavored waters were testes in an application study. Alternan-oligosaccharide (also
designated hereinafter as “maltose oligosaccharide” because auf maltose acceptor) produced

as described in Example 2 was used for the tests.

Beverage Name pH Comments
Metro Mint® (Soma Beverage 5.87 Clear, colorless
Co.)

Fruit2O® (Kraft) 3.02 Clear, colorless
Set Up

e Storage Temperatures: -17.8°C, 4.4°C, 21°C, 32.2°C
e Evaluation Points: 0 Time, 1 Week, 4 Weeks, 8 Weeks

Beverage Production

e Alternan-oligosaccharide was combined with the flavored waters in a large batch.

e Alternan-oligosaccharide was added to the water while agitating with a Lightning
Mixer at 700 rpm. After the entire amount of alternan-oligosaccharide was added, the
beverage was mixed for an additional 1.5 minutes.

e The percentages used in the preliminary screening were used for the shelf life. Each
variable is present at a level to give a 5 gram per serving level of fiber.

o After mixing, the beverage was aliquoted to separate bottles for storage. The bottles
were placed in storage at each temperature.

¢  One bottle was used for each evaluation point.

e The samples were allowed to come to room temperature before evaluation.

The following protocols were used to evaluate the beverages at each interval in the shelf life

study.
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4.1 Specific gravity — BRIX

e Bausch & Lomb Abbe-3L Refractometer

¢ Samples were always at room temperature so temperature control was not used.

The brix of the beverages containing maltose-oligosaccharide did not change during the shelf
life period of 8 weeks at different storage temperatures (-17.8°C, 4.4°C, 21°C, 32.2°C) . Even
when precipitation was noted, the brix was not significantly affected. Beverages were always

shaken before measurement.

4.2 Color

e 200 ml sample size in 250 ml Pyrex beaker.

e White filter paper was placed over the top of the beaker

e Readings were taken through the bottom of the beaker making sure that the glass was
clean.

e Color was evaluated visually and comments made.
The maltose-oligosaccharide did not develop significant color over the shelf life. The

maltose-oligosaccharide sample in 32.2°C storage did show a very light yellow color at 8

weeks in the acidic beverage.

4.3 Turbidity and formation of precipitate

Turbidity and precipitation was evaluated visually in the samples over the shelf life, with

samples stored at different temperatures.

Maltose-oligosaccharide did cause a slight cloudiness in both water systems. The turbidity did

not appear to be significantly affected by time and or temperature.
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05t01.0

very slight.

Scale: 0 = clear, 1= slight, 2 = slight + , 3 = moderate, 4 = moderate +, 7 = very heavy

The maltose-oligosaccharide did not form a precipitate under any of the storage conditions.

4.4 Hot Fill Simulation — Abuse Condition

Some beverage processes call for hot filling. This involves heating the beverage to 82°C,

holding for 10 minutes at that temperature, cooling to 65°C and then bottling. The maltose-

oligosaccharide beverages were exposed to this heat abuse.

Process

e 500 ml of a 2.60% solution of maltose-oligosaccharide in Metro Mint or Fruit,O water

was placed in the top of a double boiler.

e Heated to between 82°C and 87.8°C

e Held for 10 minutes at that temperature

e Cooled liquid to 65.6°C

e Bottled

e Beverages observed for 72 hours. Measured for viscosity, pH, and Brix.

Results:
Viscosity (cp) | pH Brix Comments
Fruit,O Control 2.16 2.89 2.8
Fruit;O Hot fill 2.16 2.94 3.0 | No obvious change in appearance.
Metro Mint Control 2.13 3.95 29
Metro Mint Hot Fill 2.19 4.17 2.9 | No obvious change in appearance.

The maltose-oligosaccharide was tolerant to the hot fill conditions tested.
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4.5 Resistance to degradation

For the measurements all samples were diluted (total starting volume 1 ml) und neutralized if
necessary (Fruit20: + 100pl 150mM NaOH).

High performance anion-exchange chromatography - HPAEC: 1:100; injection volume: 25ul;
HPAEC-PAD: glucan program 45min

Gel permeation chromatography - GPC: Metromint: 1:5 with DMSO, Fruit20 samples (after

neutralisation) 1:2.5

Results:

In the GPC profile no change was detected over the shelf life of the sample (8 weeks).

HPAEC: no changes were detected in fractions over DP3. In Metromint a slight increase in

glucose over shelf life was detected at 32.2°C. In Fruit20 sucrose decreased and glucose and

fructose increased during shelf life at 32.2°C

Metromint Fruit20O

storage My g/mol DP storage My DP

temperature/time temperature/time

-17.8°C/ 0 weeks 920 6 -17.8°C / 0 weeks 896 6

-17.8°C/ 1 week 916 6

-17.8°C/ 4 weeks 910 6 -17.8°C / 4 weeks 895 6
-17.8°C / 8 weeks 898 6

32.2°C/ 0 weeks 909 6 32.2°C/ 0 weeks 901 6

32.2°C/ 1 week 906 6 32.2°C/ 1 week 900 6

32.2°C/ 4 weeks 909 6 32.2°C/ 4 weeks 903 6

32.2°C/ 8 weeks 910 6 32.2°C/ 8 weeks 938 6

In DP calculations 162 g/mol was used as MW of monomer
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5. Resistance to degradation in carbonated beverages

Three retail beverages (Coca Cola®, Fanta® and Orange lemonade) were prepared with
alternanoligosaccharide (also designated as maltose-oligosaccharide because of maltose

acceptor molecule) and competitive products for the shelf life screening.

Maltose-oligosaccharide was produced according to a procedure similar to Ex. 2, except that
30% sucrose and 15% maltose were used and the ethanol precipitation step was omitted. The
product was purified by filtration techniques and maltose-oligosaccharide was obtained as a

syrup containing about 15 weight-% fructose.

Set Up
e Storage Temperatures: 4°C, RT (24°C), 37°C

e Evaluation Points: 0 time, 4 days, 1 week, 2 weeks, 4 weeks, 8 weeks

Beverage Production

e Maltose-oligosaccharide was combined with the beverage in 50g batch.

e 2.5% of maltose-oligosaccharide was used in the screening. Maltose-oligosaccharide
was added to the beverage in a 50ml Falcon. After the entire amount of fiber 5g of
water was added and the beverage was mixed.

e After mixing, the 50g batch was distributed to small beverage amounts (ca. 3g) and
put in small bottles. Those small bottles were used for the shelf life storage at the
different conditions.

¢ One bottle was used for each evaluation point.

e After each storage time the samples were visually evaluated and then frozen at -18°C

for GPC-RI and HPAEC-PAD measurement.

GPC-RI and HPAEC-PAD results:

The beverages have been measured for degradation of maltose-oligosaccharide using GPC-RI
and HPAEC-PAD at BBS. In none of the three beverages maltose-oligosaccharide showed
any degradation during storage over the investigated time range at the different temperatures.

The only alteration was to be seen in sucrose content. This effect was most drastic in
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WOraaoe0vars al t eman- pol ymer was prepared in PCT/EP2009/000762
concentrations of 1% 5% 3B0% or 5.12%
environments: water (pH 6-7), acetic acid (pH 3.5-5),

bevera%gsggv%%él 3&@2&&2&2&90@099 @r ogn nlrﬂ,@l ). %%rdese( gﬂi)tent of orange
lemoné‘cQ:QISoQaneaﬁggut9(590\%‘9 aﬁ\HﬁxﬁCl ave 0n| y: 120C
10i ncubation ti mes: h, 1 h, 4 h, 24 h and 2-3 weeks
Met hod 2: material: aI t eman- poI ymer was prepared in
concentrations of 1.25%and 2.5% i n orange juice
15enV| ronments: or ange juice (pH 4) procedure A alteman
g ke jposaaghargle heating to 62.8 -

65. 6 pasteuri zati on for 30 nin at 62.8C procedure
B:alteman is added to preheat ed orange juice, (62.8C)),
MaterlRB NI gittst-dHEbsacchhfide 3@5 pioduedd &olBg2@sd pﬂ’o&@ﬁlré Similar to Ex. 2,

refr%ﬂg/erator for 1 7 d 60

10, 20, 3
exceptfgh Y95 50roRe DO HETHOEL LSO B EEP Ersaabigon step was

omitteREPAM ?&d@«!ﬁwd@fﬁ&e& ? ﬂlfiaﬁdﬁete&ﬁﬁé&g\ﬁaﬂ& Iﬁaﬁbieeollg%gawﬁande was
results show that al feman-p is stable at pH 6-

obtainedana wieln cee@inies abaut h5i V@lght tflélﬁfﬁﬁ& 818y R @nt@mbré‘é@rcnce
M2) at roomtenperature. Slight degradation is detected at
" pH 3-4 when alteman-pol yner is heated at 60C.
Consi der abl e degradation is detected at pH 3-4 when

The méak ;{)gig%%?gé% Eﬁgﬁgg}‘%%%ﬁ%}feg polym\é\fli)zatlon (DP) in the range of DP
3-7.

The maltose-oligosaccharide contained about 15 weight-% of fructose. For preparation of
samples all amounts were calculated in such manner that > 5% pure maltose-oligosaccharide

was contained in the final sample.

Samples:
e alternan-oligosaccharide in 0.1M HAc — pH 3
¢ alternan-oligosaccharide in 0.02M HCI - pH 1.5

The samples were incubated for 10 minutes at temperatures of 20, 40, 60, 80, and 95°C,
respectively, 1 hour at 120°C, and then cooled down for 10 min. 100 pl volumes were taken

from each sample and neutralized:

0.1M HAc: 100p! + 100p! N-Mix HAc (450p1 1M NaOH ad 10ml)
0.02M HCI: 100ul + 100! N-Mix HCI (175u] 1M NaOH ad 10ml)

For HPAEC-analysis 50pl of a 1:400 dilution of the neutralized sample were injected (SC-
HPAEC).
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The following table shows the relative peak areas of alternan-oligosaccharides.

The results show that no degradation of oligosaccharides (DP 3-7) is detectable up to a
temperature of 120°C in water and acetic acid (pH 3). In HCI (pH 1.5) no degradation is

detectable up to a temperature of 95°C. No increase of glucose was detected (data not shown).

At a temperature of 120°C in HCI degradation was detected, shown by increase of detected
glucose (data not shown) and shown by the decrease of relative peak area of DP4 — DP7 (see

table).

However, it should be taken into account that the 120°C sample was heated for one hour due

to technical reasons (autoclave), which is much longer than for the other samples (10 min).
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7. Heat and acid stability of alternan-polysaccharide

Method 1:

material:

environments:

temperatures:

incubation times:

Method 2:

material:

environments:

procedure A:

procedure B:

alternan-polymer was prepared in concentrations of 1%, 5%, 10% or

12%

water (pH 6-7), acetic acid (pH 3.5-5), orange lemonade (pH 3) or
hydrochloric acid (pH 1.3-1.5)

room temperature (20°C, RT) , 40°C, 60°C, 80°C, 95°C,
in autoclave only: 120°C

0.5h, 1 h, 4 h, 24 h and 2-3 weeks

alternan-polymer was prepared in concentrations of 1.25% and 2.5% in
orange juice

orange juice (pH 4)

alternan is added to cold orange juice, heating to 62.8 — 65.6°C,
pasteurization for 30 min at 62.8°C

alternan is added to preheated orange juice, (62.8°C), pasteurization for

30 min at 62.8°C

storage in refrigerator for 1, 3, 7, 10, 20, 30 and 60 days

Analysis for both methods was done with GPC MALLS. Results are presented in the

following table.

The results show that alternan-polymer is stable at pH 6-7, even when heated. At pH 3-4

alternan-polymer is stable at room temperature. Slight degradation is detected at pH 3-4 when

alternan-polymer is heated at 60°C. Considerable degradation is detected at pH 3-4 when

alternan-polymer is heated at 80°C.
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1. Use of alteman as ingredient for acidic foodstuffs.
2. Use according to claiml1 wherein the alteman is an

wherein the alteman is an 3 tenman-ol i gosaccharide. 4.
Use according to claim 3 wherein the
al teman-ol i gosaccharide is produced by the reaction of
sucrose wWith an acceptor nol ecule in presence of
al temansucrase enzyne. ppentisinfccording to claim4
wherein the acceptor nolecule Is selected from
mal t ose, isonaltose, maltitol, (iso)nmaltotriose and

t - a- I ! ' ing to one of the
‘gsr%@? é&ﬁ@%ﬁg&%@g%ﬁ ae“.%r%gﬁ%’g&gf:fgdi c foodstuff is
sel ected from beverages, fruits, vegetables, canned
f oodst yffs, baker roducts, cake, ready to serye
Yiggecording o glaim | et ibe altcrban R Aierpar Y eEdfe of
clains 1-6, wherein the foodstuff has a pH of 1 - 4.
8. Use accordjn? to one of clains 1-6, wherein the
Yssesarding thelaimy T phersin the sltespanyis pp altgnan-plgosacebatifieng t o
one of clainms 1-6, wherein the foodstuff has a pH of
bel ow 3. 10. Use according to one of clainms 1-9,
Wearcedrding ieclhioon d stharein the akkerhjrecligodaccharile ivprodyrgd by dhe

at .a t erat ure qof | e 6 . [
Bhay bPREHE 1 Sy Bheiflor bR s of PR B G0l
to a heating step at a tenperature of 80 - 130C 12.

cidic foodstuff conprising alte as _1ingr.edi ent WO
Gsra8es aRe EpS58 HoEFER b0 E e AT b TR L7
iStRModd, Meh1ti8), ChAhMdidohidahdnfiepasiheman is an
al t emanpol ysaccharide 14. Acidic foodstuff according
to claim12 wherein the alteman is an

¢ : . _ L Cdi
s e | e Bine by R e B3SO BRFR ALY
fiormo Herceapelh\ntits evegetalolts, omnedl fondstuffscaléry ipraductacmbptready to
nol eculle i rese(glce of al temansucrase enzyne. 16.
S/E\Eviedﬁ‘e@sfﬁ%g‘g{g‘a 0¢Bording to claim 15 wherein the
acceptor nolecule is selected from nmaltose,
i somal tose, maltitol, isomaltotriqse_ and
Visraggrdiag i g Rfghpims 1-6, Tanehe Bodeu e mpk of 4 fg to
one of clainms 12-16, wherein the acidic foodstuff is
sel ected from beverages, fruits, vegetables, canned
Yssagearding 40 ongfciajmp | Selwybersin the faedstuf hasa pld 0§ 358 below
meal s, and dairy products. 18. Acidic foodstuff
according to one of clains 12-17, wherein the
Feadsdrding thase ef ciinof-61wherdin th@foodstiifihes 4 pid @€ belpw 3.
according to one of clainms 12-17, wherein the
foodstuff has a pH of 3.5 or below 20. Acidic
Teededrding teeosfdiangs 1.9, ahereinfthe foddsrsif 12subjéctetes béaning step
t he foodstuff has H of below 3. 21. Acidic
aFéé‘?i%ReEﬁtFre&ééb'F%ﬁtﬁ@(fo one of clainms 12-20, wherein
the foodstuff is subjected to a heating step at a
tenperature of at |east 60C 22. Acidic foodstuff
secsediing te encorfelans E9awhereintho fpodyiplisjulicgtsd to a heating step

[ ubj ed to a heating step at a

a{tggp e o 80 PR O 2 el 0rc T oot Ut
according to one of clains 12-22 conprising alteman in

%gcliigh?ouarslguffo cfom%'ri%i_n%glt%a!ugzpstihg?egi%gt?d on the total

3. Use according to cPEI/EP209/000762
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Acidic foodstuff according to claim 12 wherein the alternan is an alternan-

polysaccharide

Acidic foodstuff according to claim 12 wherein the alternan is an alternan-

oligosaccharide.

Acidic foodstuff according to claim 14 wherein the alternan-oligosaccharide is produced
by the reaction of sucrose with an acceptor molecule in presence of alternansucrase

enzyme.

Acidic foodstuff according to claim 15 wherein the acceptor molecule is selected from

maltose, isomaltose, maltitol, isomaltotriose and methyl-a-D-glucan.

Acidic foodstuff according to one of claims 12-16, wherein the acidic foodstuff is
selected from beverages, fruits, vegetables, canned foodstuffs, bakery products, cake,

ready to serve meals, and dairy products.

Acidic foodstuff according to one of claims 12-17, wherein the foodstuff has a pH of 1 -
4.

Acidic foodstuff according to one of claims 12-17, wherein the foodstuff has a pH of 3.5

or below

Acidic foodstuff according to one of claims 12-17, wherein the foodstuff has a pH of
below 3.

Acidic foodstuff according to one of claims 12-20, wherein the foodstuff is subjected to

a heating step at a temperature of at least 60°C.

Acidic foodstuff according to one of claims 12-20, wherein the foodstuff is subjected to

a heating step at a temperature of 80 - 130°C.

Acidic foodstuff according to one of claims 12-22 comprising alternan in an amount of

0.1-10 weight-% based on the total weight.



