The use of alternan as ingredient for certain foodstuffs First
invention 5 The first invention is directed to the use of an alteman
as i ngredi¥A20M®P5238 1 di ¢ foodstuffs and to an aci di c f FETFPYFP/000762
conprising alteman as ingredient. Al teman poly- or oligosaccharides
are conposed of glucose units. The glucose units are 10linked to each
other via a-1,3- and a-1, 6-glycosidic bonds, and said tw types of
bonds predom nantly appear altenmatingly. Alteman-oligosaccharides
have been descri bedTisusphoéhlitarhagad ingreditnefor sertdi fpmkstuffs 7, 182, 954

di scl oses that oligosaccharides produced by an altemansucrase enzyne
catal yzed reaction of 15 sucrose wth various acceptor sugars are

ef f ect i \ReseEisvdptiedi oti cs for controlling enteric bacterial pathogens.
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beneficial in foodstuff fornulations. 25 However, the need persists
for prelpreseminapdgoprraigherBtdslys which retain their beneficia
properties in low pH environnents as it is the case in acidic
foodstuffs, particularly acidic beverages. 30Therefore, it is_an
obj ect d¥lterar-ofigesaqeharifige havedisen desprikiodiag erehiotin ingreskients; Hi§|natept BhiZotrc
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foodstuffs si oodstuffs are often processed at high tenperatures.
inhibited by treatment of an animal with a composition comprising one or more of these

oligosaccharides in an amount effective to promote the growth of beneficial bacteria {e.g.

Lactobacilli, Bifidobacteria).

20
The publication W02006088884 provides with methods of making substantially clear low-
glycemic syrups (LGS) that comprise alternan oligosaccharides. These syrups have a
relatively low glycemic index and are additionally useful in applications where increased
clarity is desired. These qualities are particularly beneficial in foodstuff formulations.

25

However, the need persists for prebiotic food ingredients which retain their beneficial
properties in low pH environments as it is the case in acidic foodstuffs, particularly acidic

beverages.

30  Therefore, it is an object of the first invention to provide with a pH stable prebiotic and/or low

glycemic and/or soluble fiber ingredient for foodstuffs.



5The first invention is directed to the use of alteman as ingredient
for acidic foodstuffs. Particularly, alteman is used as

degr adat i oWOr28#¥08523%1t i ngredi ent for acidi c foodst uffs . PCI/ERIMRA0G7E2

deened to have prebiotic properties (fopez-Minguia et al Enzyne

M crob, Technol. 15 (1993)). O her beneficial properties have been
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Cote, Car ohé)dratde lﬁ%éxrrers 19: 249- 252 (1992)). Moreover, according
to US 5,%52 PRASSEHY UIPFEEY5H9 al teman has potential comerci al

applications as a |l owviscosity bul king agent and extender in foods

and snetics,.so that altemans have tential. val.u s_noencal ori.c,
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could therefore retain the above-nenti oned properties when added to
an acidic foodstug particularly acidic beverages. In simlar manner,
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Car bohydrate Research. .74, (1979), 41-62). Altenman-pol ysaccharide

accordi rrgsedsolible fRpdrddifivsSon of the first invention has a wei ght
aver age nol ecul ar wei ght Mv of nore than 3 000 g/ nol, preferably nore

than 5 QO0Q gi_/rrt_)l (determned with GPC Rl .or GPC MALLS), | n anot he{
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therefore retain the above-mentioned properties when added to an acidic foodstuff,
particularly acidic beverages. In similar manner, the low glycemic properties and soiuble fiber
20  properties of alternan are retained in acidic foodstuffs, since no glucose is released from the

alternan molecules.

The term “alternan” according to the first invention encompasses alternan-polysaccharide and
alternan-oligosaccharide, wherein both types of alteran differ in their molecular weights, as

25  further defined below.

Alternan according to the first invention is a saccharide composed of glucose units. The

glucose units are linked to each other via a-1,3- and a-1,6-glycosidic bonds, and said two

types of bonds predominantly appear alternatingly. Alternan may contain branches (Seymour
30 et al., Carbohydrate Research 74, (1979), 41-62).

Alternan-polysaccharide according to the definition of the first invention has a weight average
molecular weight Mw of more than 3 000 g/mol, preferably more than 5 000 g/mol
(determined with GPC RI or GPC MALLS). In another embodiment, alternan-polysaccharide



WO 2009/ 095278PCT/ EP2009/ 000762 3 has a wei ght average nol ecul ar

wei ght Mv in the range of 10 000 000 g/nol to 60 000 000 g/ nol
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In the first invention the singular-term "altenan-oligosaccharide”
desi gnat es bot h nonodi sperse al tenman-oli gosaccharides with nol ecul es
of only or¥0gayNaR7®f pol ynerization (DP) as wel|l as pdCYaPIEPYE62
al t eman- ol i gosaccharides with nol ecul%es having different degrees of
pol yneri zation. 20 Al teman-oligosaccharides are well known fromthe
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react i ORle&eRAf pbl9MsriALien. di scl osed in WO 00/47727, US 7,182,954 and in
t he appended exanple. The product is usually obtained as a syrup

whi di may further be purified, i.e. by nenbrane filtration, and/or

\C/iqu [ eg- 'ﬂﬂeTh@C Gt QivertRineerd esiﬂbgimawfailmr S‘hl@&hﬁhntolfﬁgdmedmﬁc;‘d’m |deﬁgﬁa&:sglboth
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together with manufacturing processes in WO 00/47727, US 7,182,954 WO 2006/088884,
and Cote and Robyt 1982, Carbohydrate Research, 111:127-142 which are incorporated by
reference in their entirety in the present description. Alternan-oligosaccharides can be
25 produced by the reaction of sucrose with an acceptor molecule, or without an acceptor

molecule, as explained below.

Alternan-oligosaccharides can be produced from alternan polysaccharides by degradation of
alternan polysaccharides under appropriate conditions. The degradation can for example be an
30 enzymatic degradation of alternan polysaccharides or a degradation under acidic conditions,

preferably with heating.

Alternan-oligosaccharides can also be produced by the reaction of sucrose with an acceptor

molecule in presence of alternansucrase enzyme.



200t her preferred acceptor nol ecul es are glucose, gentiobiose,
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30 the degree of polymerization (DP) is defined as the number of D-glucosyl units added onto

the original acceptor molecule plus the number of monosaccharide units in the original

acceptor oligosaccharide.



m croor gani snms usi ng conventional techniques and under aerobic
conditions which are effective to pronote growth and production of
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Production of the alternansucrase may be conducted by culture of any of the above-mentioned
microorganisms using conventional techniques and under aerobic conditions which are
effective to promote growth and production of the enzyme such as described in Leathers et al.
30  or the example herein below. Following culture, the enzyme may be isolated or separated
from the microorganisms using conventional techniques, such as by centrifugation or

filtration.
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9 having a pH below 7 The acidic foodstuff has in one embodiment 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 another
embodiments the acidic foodstuff 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

25 pH3to6andpH 1 to<3.

In a special embodiment, the acidic foodstuff is an acidic beverage and alternan-
oligosaccharide is used as ingredient in the beverage. The acidic beverage has preferably a pH
of 6 or below, more preferably a pH of 3.5 or below, still more preferably a pH of < 3 (below

30 3). In still another 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 range is pH 3 to 6 and pH 1 to < 3.



I n anot her enbodi nent, the first invention is directed to the use of
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This property of alternan-oligosaccharide is particularly and without limitation beneficial in
the manufacturing process of an acidic beverage since the beverages are sometimes heated to
higher temperatures during the process. Some beverage processes call for hot filling. This
25 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 alternan-oligosaccharide can

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

Based on the above finding, the first invention is also directed to the use of alternan (alternan-
30  oligosaccharide or alternan-polysaccharide) as ingredient for acidic foodstuffs, wherein the

foodstuff is subjected to a heating step during its manufacture.

In one embodiment of the first invention the foodstuff is subjected to a heating step at a

temperature of at least 60°C.



The acidic foodstuff of the first invention my have a pH as al ready
defined above. Mdireover, the acidic foodstuff of the first invention
may be a fWOASWEPF27%hi ch is subjected to a heating stepCAFPRHYIGIF
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at 110°C — 150°C and a UHT treatrmnent period is commonly 5 — 300 seconds, more preferably

25 5 - 200 seconds, even more preferably 5 — 100 seconds, especially preferably 5 - 60 seconds

and most preferably 10 — 30 seconds.

The invention is further directed to acidic foodstuffs comprising alternan as ingredient.
Alternan may be used as a degradation-resistant prebiotic and/or low glycemic and/or soluble
30 fiber ingredient. Preferred acidic foodstuffs are selected from beverages, fruits, vegetables,
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.



5 syrups or alteman-oligosaccharides (al so naned. as oligoal temans)
as disclosed in the publication WO 2006/ 088884 and the use of alteman
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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 WO2006/088884 or evaluated visually on a qualitative basis, as shown

25  inthe appended examples.

In another aspect, the invention provides with methods for manufacturing an acidic beverage
as described above. In one method for manufacturing a beverage, alternan-oligosaccharide is
blended with other ingredients to form a premix which is subsequently added to the water
30  basis of the beverage. Alternan-oligosaccharide can be blended with one or more further
ingredients such as vitamins, minerals, sugar alcohols, high intensity sweeteners, flavors,
flavor enhancers, acids, as citric acid or malic acid, and conventional sweeteners. [n another

embodiment only alternan-oligosaccharide added to the ready made beverage. In principle, all
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which is incorporated herein by refelznce in its entirety. The wei ght
average nol ecul ar wei ght Mv of alteman-oli gosacchari de in the

definitiogn. of nd 10y S

or ef or atFer5e &5 PRPRER BT Bropfiut. ol JoOP tostog i Vhieh are
bel ow, sipitaly embeiatpd efith tietadyitidn 508hea divedry ﬁmerb@irm and nost preferabl y
1 300 g/ nmol or below (determned with GPC Rl or GPC MALLS). Thus the
wei ght average degree of polynerization DPw of altenan

ol i ?osagf: lader ctek@apagé lditenginetmymer tonveRn highNaliematiBe &Sml"es o€ fibwy, have been
prefera 4 or bel.ow, nmo ra 3. or, .be nor.e
M ST S TR e T (s TR
pref er alplupposesO or bel ow (DPw = MV 162 g/ nol, 162 g/ nol = nol ecul ar
wei ght of nononeric glucose unit). The lower |imt of the weight
average nol ecul ar wei ght Mwv of alteman-oligosaccharide is in another
enbodi MBEprigLly Vit BaY bet PR inkhOecadiiintdndodaiWy using alternan as an ingredient,
alteman ol i gosaccharide is mg%he r ge of .800 8/rm| F 3 000 g/ nol,
pr ef er a3 osibons Mgy begybiget B’l&f | Progesting sondiapsy %’66‘@%’ at'

2 00Q g/deghdatish bf the MarRicAf ef erably 800 g/nol to 1 500 g/ nol and m)st
preferably 800 g/mol to 1 300 g/nmol (determined with GPO R or GPO
MALLS). Alteman-oligosaccharide of the second invention predom nantly
consi st Thefscehl GhRAflod- & ARdcRAUoCHe RBY bR Alt@ndesy &ehettl stillé YipRédichfltin @n
in the range of 3 - 30, wherein mnor anounts of nolecules with a DP
of hi ghé‘?"dftﬁgrfm@t}‘lartd%ht be present. In a another enbodi nent,

al t eman- ol i gosacchari de according to the invention consists of

nol ecul es having a degree of pol ynerization (DP) in the range of 3 -
26, 1pr eflbp sgsryd inﬁerttwe Iy rhe d<5t1ects<Y to thgyuse i PE"W&@B‘%‘%F&W%'“EW@"'?% e

of 3 - }Bnufabdilidg PRERAPloElefRRNfiMdtBe hiee ©f rﬁanuﬁaémn@@ e fooadukfy,
preferably in the 15 range of 3 - 12, and nopst E‘referabl in the

range ofomprisingyhe ggdition of akipmar asioinatediepto adpdsmfffernpylation gnép hggting

hi gher tfagn the given upper limts nmight be present. The term "m nor
anount s" means an anount of |less than 5.0 percent by wei ght based on
the total weight of alteman-oligosaccharide, preferably an amount of

| esgpt hé\ntel%alg 1@@5&1%’&'[ tobl(avgqyl@:h&h:t ?roﬁaﬁ@s Aot LNBRNa L‘:?ﬁﬁ Ehfiae Riidob,

per cent . still nore erably | ess than 1. Xercent bl}/J
wei ght , ﬁ%ﬁ’l plr eﬂ@P?aBn 9tthe§%ﬂeﬁﬁahP@P?I“?§eP%’é rﬁeelbﬂe%é'i’ﬁfht cepidingnte US
322?328}[522? 047 :Qﬂ S 789 T IRaksHal? uRidcPBRnRe 4B RGNS E@@In functional
charactenstlcs of gum arabic, maltodextrins or polydextrose (G. L. Cote, Carbohydrate

Polymers 19:249-252 (1992)). Moreover, according to US 5,702,942 and US 5,789,209

25  alternan has potential commercial applications as a low-viscosity bulking agent and extender

in foods and cosmetics, so that alternans have value as noncaloric, carbohydrate-based soluble

dietary fiber.

In the second invention it is shown that alteman is stable under high temperature and could
30  therefore retain the above-mentioned properties when used as a heat stable ingredient in a
foodstuff formulation or in a manufacturing method for a foodstuff which comprises a heating
step, respectively. In similar manner, the low glycemic properties and soluble fiber properties

of alternans are retained since no glucose is released from the alternan molecules.



nonodi sperse al t eman- pol ysacchari des with nol ecul es of only one

degree of polynerization 25(DP) as well as pol ydi sperse

al t eman- poWQ2eERRE des Wi t h nol ecul es havi ng di f f er enfPCHEFL@S400G42

pol yneri zation. In the second inventildn the singular-term

"al t eman- ol i gosacchari de" designates bot h nonodi sperse

Sl)lt ;gp;@g;r&%ﬁ%@g&%& acgordlwéltt the sego%b' oy gt%él @2&&@5&&? aﬂ&%nefolﬁ)sacchande

al t eman-and hgﬁﬁamifgasalcdmedw\;‘tﬂmemtbceh: tﬂp%oﬂmmn diftér firf theie ndolatelyr veightof
pol yner i ng_lt on 009/ 095278PCT/ EP2009/ 000762 15 and Cote and

Robyt 198 3rthet Jefig %ﬁ'e Resear ch, 111:127-142 which are incor porat ed

by reference in their entlrety in the second description.

Ate i gosacchar can, be roduced he reacti,on of sucr se
R s A R et e e H e

expl ai neguche) @ivs af E:2@8 Mo GAchaMsRGANAN| 3 Q8d GANGREcRidiE b6RE, dddosid two
al t ernan pol %/saccharl des by degradation of alteman pqgl ysacchari des

under appcs gk bende pregeramentlypppeat Rerprt fekd ALPTBM BaKCGHn BRATHSH BBy
enzymat |ega1degfb@gﬁ;rétgne@gmgl7&qm%mleg§acchar| des or a degradation
under acidic conditions, preferably wth heating.

Al t eman- ol i gosacchari des can al so be: produced by the reaction of

sucr@se AlehlinBlyasERPHO acdRdifE W el &bﬁmtr%ﬁed?qs‘e Qefcox%i hﬁei&musag leﬁmght
enzynme. Al teman-oligosaccharides may pr epar ed a net had er e| n

15a)a s@¥pragcemelerai wrighy Kisp ol o A3 e%g@eﬂ éﬂefwlﬁlﬁ mpre. hen 5,00 4p

ef f ecti Vg @R lwidi Gt RELNEPS HEABSH. BNAYINE: AMddREAE Qk&ﬁau@lﬁ%ﬂhﬁ%e
under conditions permtting the conversion of sucr gse

al t eman-bas # yeishcrismes awleswar veighitMwdn therangs)of)1p @Hﬁﬁ%%@é%@%%@r@%
and frughfse @e€mhind aWef fERm tMﬁLﬁgj utm&@ p%&erm? rlﬁa%e OfakgRY &re

conduct €d bet ween room t enperature and bet ween about
4.7 1and 12 008860 gimp! oSGl mel. i eéleeeel enbwm%%ea“e%ﬁl Belysageharigeisn

essent i ?};!rAcMcéaO«QﬁP Qi?é?nan%}a%& Bﬁg‘inétﬁfgcﬁdlﬂ k@RS dd M@én@&f?de@ 'a§ %é&%@é‘h inN
WO 00/ 47727 954 and 1 n the appended exanp ro uct is

usual | y VBHOaHAET aaté sbow wggmvemgmyleﬁ!dﬂrtmht By r;mhr: ranee of } @00 GH0
menbr angnﬁal'ta B@bb@ﬁbo QHS( @Ete%h&ﬂmt@ %PEH@AEEQ)‘J Riod plge}a%whehe r%nge of

under st | ecul whi ch an alténmansucrase is able to

cat al yzé3a00@h%[10ng/§wt é@léanj)Or %@cgfmh lnTﬁé] anathep tspaciahtarbRdisgat, li‘ételaéﬂjed
to e ?@%bl%ggg‘oﬁt Hfoﬁu&ﬁ Wie hem a ?:Ins&zj?ﬁer@&?&boﬁ‘s | @scribed in

prefera rate or a car derivative. The use of

a
exter naIPC\EI'&PéBQ%Qg 7@ g0é shovy ﬁevepﬂhédwaaeomo?@@ularow!ebﬁ Muyinathe gpagsr9fan-
12 000 000 g/mo! to 30 000 000 g/mol (GPC MALLS), more preferably in the range of

14 000 000 g/mol to 28 000 000 g/mol, still more preferably in the range of 16 000 000 g/mol
to 26 000 000 g/mol, most preferably 18 000 000 g/mol to 23 000000 g/mol. Truncated
25  alternansucrase enzymes, methods for producing alternan-polysaccharide therefrom as well as
the alternan-polysaccharide itself are described in PCT/EP2008/051760, which is

incorporated herein by reference in its entirety.

The weight average molecular weight Mw of alteman-oligosaccharide in the definition of the
30 second invention is 3 000 g/mol or below, preferably 2 500 g/mol or below, more preferably
2 000 g/mol or below, still more preferably 1 500 g/mol or below and most preferably 1 300
g/mol or below (determined with GPC RI or GPC MALLS). Thus the weight average degree
of polymerization DPw of alternan oligosaccharide according to the invention is 18.5 or

below, preferably 15.4 or below, more preferably 12.3 or below, still more preferably 9.3 or



30 oligosaccharides. The carbohydrate acceptor is preferably a
saccharide selected fromthe group consisting of maltose, isomaltose,
mal titol, Woopmesrotri ose and net hyl - a- D- gl ucan. O hercpmeb@poeds?
acceptor nol ecul es are glucose, genti4biose, raffinose, nelibiose,
isomaltitol, isomaltooligosaccharide, theander ose koj i bi ose,

glucosyl reh 0ses | 0S ote 0S | act
Danose. dEli SELPES HHERUSED SOBoB BP YOS M RReT EpIOTY) Boi9)6om ot
DeIoIendl nﬁngﬁeleﬂmghan@?r%ucesf waiit). ﬁ[ﬂﬁﬂ@b&rlhrrge&afletﬁé E’dl,ghﬂ dveragt ﬁﬁtbﬁMhr welglits
S Wi gener a e added through an a i nkage ro
a(1,3) Nwwég%eriﬂ?ﬂ-alfsoaf(ci Biie 15 imangees %m%%%% 8@&@@3@“ 490 80 tre
A| teman M| FARSEADAZo SR shaRlLis AR kIR dﬁsnofyxﬁtﬂ\tmaoob@w ﬁ@kﬁ@lﬁm
wei ght than the. 5 alteman that can be prepare t he absﬁtﬁ;@?{y %00,
reo

ext ernal8/Belde gt 00 H/mal moreapielerably 401 e/mel9iZc0) &//mﬁk atdh@@feapr

ol i gosagghard 4860 Bensl A hldst hrefeeddl Sb@%%ﬁ@l&o B00 moNRieleZRhePRith BRL-RI! f

al t eman-ol i gosacchari des are produced by the reaction of sucrose with
an accept&f r%%[aﬁﬂ e, the degree of polynerization (DP) is defined as
the nunber of D-glucosyl units added onto the original acceptor

nmol ecul e plus the nunber of nonosaccharide units in the ori %I nal
10acceptidiermanioljgesagchiyide; @b therreceadt dyention predomisgptlye cagsists of alternan
pol yiger igAdcLRE niRYe ¥ éég}‘eeVMfprIyHéﬁzaQiBH GEihk rréhkb QPR3 —adwh&iEinrethét dnYRints
rati o of sucrose an acceptor oligosaccharide. The reaction product
wi || gemémgleaplen evitioadds ab higherathan 29 righiobe presepdshice Bagthd euntiodimeny
differ e'&iter%ﬂ&l?g%&c@ﬁan@@L&Hﬁfﬂgzt@ttl&e%venﬁ%n @ons%é df %&&um&h%ﬂy zghbgree of

sucrose: acceptor rati o, m)reh_)g ucosyl units are transferred into

gl ucan aabmstizadion (BP)in the miegied B @ég@reférabky ip thoyramge; of At-i 29nmateerefprebly ned
(i.e. thr?th@‘?elr%& bF$- MH@HI%re%ef%ﬂﬁl h el r ge%lfsgq%agsgmmy PRsterkBly i e
product w | e I ncreased I'n cor¥tras ucr ose: acceptor
ratilg, tangeof dorinzndt mp%mfﬁrébiy pn deruangs of 8 hal . rvderain TP FAEs TS HE
transfer, 9f.Rs & by Wl i biled BpbNEuRGHESR R bresddtUS, the yields
of oli gg}soagg %r ?tg es o(g }aéﬁﬁsts‘%nr edéldeeg'%ge g-?l %ﬁpo fﬁcgri zation may be
optim zed by varying the sucrose:acceptor ratio. The precise
sucr os e Re GeRtAlind: GOy Bland afl Gabl? Ot & Qe ¥y &l b RbdsE ok
vary wt &Elg pé‘F‘{r. cuﬁrgr acage%t%rﬁb ggogsg%c arrpdxg zflnw'\‘;e?j.j %es r ead! | |y
det er mi tedel \b@xghtmftaﬂtn@a:ealg@ﬁacnﬂmﬂatpreﬂqrably an amigung of lass dﬁ@t3|r{bpercent by
SOl MeRighs, e B QOSAAS HAIHRE: EARCRR, BIPHEHRYbh e BAFL HON
of 25 sucriose 1 n presence of altenansucrase’ enzyne, and out using
an accepeeent iy Wets 1,eiostmﬂtf@rﬂr‘%iméﬂa%tha@wfpéﬂcem%“ﬁ?@hél n may be obt ai ned
froma variety of mcroorgani sns, preferably strains of Leuconostoc
and particularly strains of L. nesenteroides, as for exanple

di scl oséd they sA®MO0/imyEmion, then smaelaemdi‘ai@man-polmc@mgh’fe desiggares dbethd
by stra | Aty O B! drSBRARUELREC
R S e i e S
5, 7G3, 942P) pheveloas enlwélsmsev\#ltmnmoysmmdpmmthemowlﬁsehevlmmdefferent
her ei n. enhadi ment the altemansucrase enzynes that can be
used tod%%}oegucéaglf'%erm%gl i gosaccharides include Leuconostoc

mesent eroi des strains NRRL B 1355, 23185, 23186, 23188, 23311, 21297,

30821, 30894 JTHESCHSBANT® et BRe - AU 4 RAL b0 Gl ARRE: 200k SR CBSE

monodisperse alternan-oligosaccharides with molecules of only one degree of polymerization

30 (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,



WO 2009/ 095278PCT/ EP2009/ 000762 17 reconbi nantly, such as descri bed
in Glles Joucla, Doctoral Dissertation, |Ingenier NSA Toul ouse,
France, 20@0.20n030&ti on of the al tenmansucrase nmay be deemgwRe0AIMD2
culture of any of the above-nentioned5S 5 m croorgani sns using
conventional techniques and under aerobic conditions which are

effective r e and, prqduct i,on, .0f,.t n .such

descri bed¢ :C%t%é@ﬁ%’?’% %@%ﬁbo&d r&ﬁ Zzg‘%ef %o P{el ng r lg ? n“%éét?l%gv.mcgﬁ’lofagev%ﬁ & g
cul t ur e, refefe@cee iy Yinkr BEtetlyeini 8ol ated déscdgtpar atlethaholiposhdvharides can be

m cr oor a%'l sfg%busi'l n? conventi onal .techni ques, such as b&{

centri fﬂ’é ucesh by e Faaption; plofpcrops withean ArePoh @ofecllE, BT QIhOYY 4nacCERIt g
i nvent i aholétaiad dxphinelbelewgr ee of pol yneri zati on of al teman does not

measyrably (H gh performance ani on- exchange chronat ography - HPAEC or
Gel :fuer meati on chromat ography - GPC-Rl) *decrease when heated to a

t enper atA!t’e%aﬂfoflig%aﬁdhaﬂ@e@ Gaxgb’@proaude? IBmdfetd _p@fyszlilccﬁl@idl%s B Ejl@h'ﬁﬁ?tionl&' A
mai n product of heat-degradation of alte [ ucose and t

degr adat% ierRanpRlysarhba eﬁBP%ﬁPH’RWR”éFFé:é’“ i Wﬁ%ﬂ?@l‘lﬁ? g’r B’Fa“&’l?"tléerf’é‘n
chai ns. Bogaiis Ae@hddtibh of 8ddrmant pabishdchitidefbit £8@adatioSiiRt hadit kynditions,
suitable as a heat-stable prebiotic and/or |ow glycem c and/or

sol ubl e Prsigrably wiBhedtingnt for foodstuffs which are heated during their
manufpact ure. Moreover, all other 20beneficial properties of altenan

that have been described in the prior art are retained due its
heat - st d¥iemapliggsacchprides gapler, e Prodieeed ¥ dhrarepsiicr At is'efﬁoseswlga FARECRRIT o

the use Rflecdletif pREnBS oftulB@BAsush @Sy hedgr edi ent in a foodstuff
formul ati on. The foodstuff fornulation can be subjected to a heating

25 step during the manufacturing process of the foodstuff or even

later, e\@mailofBoshiBad ROHRY YE prepaied Bt MEthY, whbRiCONSuner before
In"the first sense, i.6. heating durj ng,t
d

consunpti on. r ] \ | he .
manufact®r i AGUsPsceddaining solufiens it fastacied Withs 8 carabiicallyy eifestive RERS Y or

manuf act uri Bgbr@inbREAS tdime GRAAPAd:SHAI rolkuls dinlidroBorAftiol tRAMRIAS tRN
ingredient to a foodstuff fornulation and a heating step. The

manuf act ur i ARVEEIORGHsYcEosy i altept-pligosacrharide and fmecteseicindg t o t he second

30 i nvem}i ORierdin! ABBRAARRILE 138[sd e AOMABBMIREIdIloR Met hod for
foodstuffs which conprises a heating step. WO

2009/ 095278PCT1EP2009/ 000762 18 fornmul ati on. O herw se alteman woul d

not doul frink lreabfish P & c@MuBEd BeliRR rodhPRInBerk N SR BRE aull af HYHSERG&nOf
t he second i nvention. The heati ng tst ep, in the manufacturing nethod

or even apatetr’ a%y, pad maybecafloyisel taiprepeed until the sucrose has been essentially
consumed. Detailed reaction conditions are disclosed in WO 00/47727, US 7,182,954 and in

the appended example. The product is usually obtained as a syrup which may further be
purified, i.e. by membrane filtration, and/or dried.
25
The acceptor molecule is understood to mean a molecule at which an alternansucrase is able
to catalyze a chain-extending reaction. The acceptor which can be added to the reaction
mixture at the beginning of the reaction is preferably a carbohydrate or a carbohydrate
derivative. The use of external acceptors leads to the production of low molecular alternan-
30  oligosaccharides. 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.



5 tenperature of 50 to 150C, nore preferably 60 to 150C or 75 to
.150C, still nore preferably 80 - 130C, nost preferably 80- 120C. In
anot her enwodniwniz’st he heating step is carried out at PRO/EP2MZO@762
Exenplary tinme periods of heating naylébe 5 - 3600 seconds or 5 - 1800
seconds, particularly 10 5 - 300 seconds, nore preferably 5 - 200
seconds, even nore preferably 5 - 100 seconds, especially preferably
5 - 60 seconds and nost preferably 10 - 30 seconds. Each of these

time permépel@ucgaﬁpobehé:pdmlﬂhedcwpfda s@latdl, ee dllvasl enpe vl gufneﬁmgs Ibe@tldldded
above. A wel | knovvn heat i ngl&mat hod

S N 0 M M S T R T S

creans, ARYAhIMESacHBRles £aYBRhel ONKISh haA g EeBweR AiblEAMPSveight than the
pasteurl zation ste[l)J is usually conducted at a tenperature of aho
3

60C to Aemen thaigen bppepardf Rye absengsh extymel acgepinss (hhe gagetion Wil typie Lf%
of aboutyddics 8GRRER (5{00I%%EhaﬁgesnﬂaﬁﬂﬂgQﬁffer@ﬂt@feglre@fpbﬁ’pcflﬂfler?zhtldxﬁ@i) If

about 25 seconds. Pasteurization nmay be conducted bg ei t her E
tenperapﬂé}?@a%ﬁ]éﬂoﬁacﬁ%’ées(ﬁsmﬁu‘iﬁﬂ by & reastipe phsusrose MER gn aessRior meleqyle,
processithddegtdd (PpbE heﬁ%E@W@%ﬂ&d%ttmgm&F 8f @tg%do%}nwtg £dlc@ 0o
ultra hlg{l terrperature (U@%ﬁ%ocesm ng. In the second invention said
met hods t erigieslaspepis male |the b Afomenpsesehside waits |in dbe PHEiRYe
art.10A Welkplok 63dcRBkarigs, commonl y undertaken at a tenperature of 90 -
150C, nore preferably 95 - 150C, even nore preferably 100- 150C, and
nost preferably 25 at 110C - 150C and a UHT treatnent period is
comonl yryg extexﬁ%@ RS PRE 81 pdTPh&ALGT ﬁﬁy'ipelry w'i_’ch HROQnSREANAS anPS el A
preferably 5 - 100 seconds especi al #2;‘ preferably 5 - 60 seconds and
nmost pr ¢dtier gblsycra® amip a@éntemélgosmhar Héae @w@ewm@% vgH crpnerally be

| nvent | B, gése@bfsf%ﬁgreto? oﬁ%&g&‘ﬂéﬂd& ﬁnamg]g &?feae@@degfé@; SEpAfndadon. A0 a
heating step during Its na acture an conprises alternan as
i ngriédi eﬁ@tweils?hblghémrmgwwtma@m arpr@g]yptaswhemtSam\P@nFc,f%rﬁ-‘db@thgiBWe@d
The ter QNP ESHE S RAY GHRERS of O
2009/ 09 g&%r%glf her &33 Weﬁhaloﬁggﬁg%f%@n&y bee sel ected Pr om
dai ry prhighu®Ps OllgwécCthFrsm thegproduct will lbe powgeRcAlysin peymptagbés lpwer
sauces, 8 cQBbgsacc @E‘ Pd?l{)etﬁe Bt%@&ﬁhﬁ%@%ctnc&%gdu%m tregﬂ{ﬁihgﬂ)rirl ﬁﬁ%ﬁéférfo? a

especi al [y cann uits, canne canned veget abl es

pr oduct single@bicoeyd umt@lﬂee ach¢pser Thus, thersiglds pf Qigateceharidestof a§PSéfﬁd é%mft,ft s,

PGtz Yg e SELYS: ATBRLGR - raBlo. AThE PRELiERY
be a de@ﬁlryﬁl@gﬁa%{l stbaf ac%:%r g?’ %%E ’ ?ﬁveng&gn |rrall %n am)unt1 of
0.1 -20 sminsgm:cewr)a@r@d fore désaed d@me vﬁar@rmer@#thnh‘éﬂlf‘@@dwathe partipudar
prefera £ferably
in an a%{:)%ﬂétop%lga 8{%&%‘1&%&“@*‘6 rg/a d:h?gl n an%/dt-a;@/m?%dgg#% grﬁ;%lggi ment of
the second invention, the foodstuff is an acidic foodstuff, which was
subj ect ' u R £
SUD] 21 9840 A B RHE A Dkl SRS RO con of
t o &5heaudresg ispregnchati ahgnmmﬁsa@nm@ fredseittaul wingpracdeptohmplseulher
pronotes the degradation of valuable ingredients. This is especially
true for acidic beverages since beverages are often heated to higher
t enper atﬁuuemsnadmaterfgr vdedhetSpmacesehtainedfront a vanegy of histoofdahisinppreferabliss.
o, v Shsth Lol 08LUEI Big ARic by SKARPLL I EalerBaB HE b ot GOHDRA! Y

SUbj ect eé a as euri z
in WO 00/47727 In cone embodlment the enzyme is produced by strains of which secrete a

30  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 additionaily cloned and expressed



An acidic foodstuff is defined herein as a foodstuff having a pH

bel ow 7. The acidic foodstuff may have a pH of 6 or bel ow, nore

pr ef er abl ywe 2mishoef278. 5 or bel ow, still nore preferably paTdP2@blo@ficz< 3
(below 3). In still other enbodi nents$7the acidic foodstuff has a pH
in the range of 1 to 6, nore preferably 1 to 5, still rmre preferably

l1to 4 and m;)st preferably 1.5 tQq, her vant a J ges
are pH 3°¢o@b@anily syeh #s 95%,3&@_ in 81"&% mf-‘&a 3% ﬁ‘&@ ey &?
from canmmguioemstdibics. especially canned frU| ts, canned 25fish,
canned veget abl es, bakery products, cake, ready to serve neals, dairy
products, as yogurt and butterm |k, and acidic beverages. In a

speci al FRoRRH TS o al&aﬂ%nsﬂ@ﬂaéy Iﬁa)mcvaﬁadéfeﬁ bly Sultife SCind b€ tHe AN QAR tiordae
aci di c beverage may have %ng bel ow, nore preferably a pH of

3.5 &r PRrsRIsaRisns |us=ﬁerfen ?'@ﬂ émhplqaespﬁpdofm@o as@b(%ewwog; Whlﬂl e | |
ot her er@?@&im&%enme%rmqh ?Jaelvc%ﬁtg?ther@&ty%eeb&hua dERBLEART RS dt 4.0

6, nore preferabl nore preferably 1 to 4 and npbst

pref er awyhele)emb lprein bplawt Fellowjur sylivsgy dbuenzpme may hesiselpted gHsPpatageds
and PH I % milEhgRnSk0952s BERERA00R4ANAL 20 od i a&m% Gation or
bever age nmay cted fromfruit juices, energy drinks, |énonades,
sher bet ﬁltf@@das soft drinks, and flavored waters. In the second
inveption it is shown that al t eman pol ysaccharide is only degraded to
a mnor 5 anount in aqueous environnment of pH 3-4 when heated to a

t enper attiiederof “hept $teble0ig the pecond, Bryention| mespehat fost Jepaeecofapalesrizatiotetfmed
to have ﬁ%ﬁﬁ%@e@ B%Iaéag‘gjalgl}lt(ﬁ%‘ﬁg Hﬁlaﬂ&er acflR a4 Emoﬁl?{tﬁgraﬁﬁy Tfipappder

t hese conditions surtabl e as
heat - st @blGsl perrgeatigh elrpmtograplesi -(FRC- Ribbsmﬁew@ev\m#dﬁﬂasewr@ﬂ? el topH

limt, \(,)V?:b‘%ll?)eéfgt Pér?o%o?q wra@{)ﬂgatl ng step at a tenperature of up

to 60-7 gra onis et ec by increase of glucose 10 (Hi gh
per flér mance ani on- exchange chrorrat ography - HPAEC or Gel perneation

B s S e e T R
exanpl e noonebly aakiesl plecedniordendyss, oftahe‘n«'m@fnes r%dallsthgf'@cheemtahﬂsm altemaﬂ IS
al teman. Qilggﬁ%ﬁa&ﬁéaae% 2 nei-JBR esm&' ahamgpm %g,cmge@mombiehﬁaer

al terran- osaccharili e 1S I’l neasur a I N aqueous
envi r onneguedient fprl—lfofedmffsawbme anhéwttweéurmg their ananpiapiareatMareoves, allpothey

120Gf or V) H & rt tained due it
al tgr?an ng}xefl@BFgroB%]a“ eﬁ?lg%n%? ‘ %ggg@%r&f# %ggmm% n ﬁee%{;tleed ute(; Sa
t enper athaartetabﬂltnp to 95C for 1 hour. No neasurable degr adation in
this context nmeans that no increase of glucose is detected (H gh

per f ormance ani on- exchange chromat ography - HPAEC or Cel perneation
20 chr orfet sgecaplnye,- theFRe:Rl )intentien iseezteet!:dsxartm esearsf d@gmacbata beat stablguct

ool CoBn Al ORBAder RGO REL fobulor Ak TG O IRACEAAL hilEarlnd
parti cul"s y an at| on bene CI a t nuf act ur i
pr o@éss sep dariipthemagdadiringerdvesserf dgdsodsudl cs*@mlatnes ghebenebe fogdsmféher
heated by the consumer before consumption. In the first sense, i.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
30 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



tenperatures during the process. Sone beverage processes call for hot
filling. This involves 25 for exanple heating the beverage to
80-90C, howdizeng/odars about 10 m nutes at that tenperat urer/Eenod/HI0g2t O
about 65C and then bottling. The alt&van-oligosaccharide can

wi thstand this heat abuse for at |east about 10 m nutes w thout

visible eff cts e .beverage accor to the i ntion,na

clear bd¥k %@Wd%salﬁefﬁeg roytd- %OE%B}D Wich ﬁm%{wgc?? arlippi e B%WBPP tial
propertyhégenﬁlafm&oqai,g@[&@gpharl de is its ability to retain the
clarity of a clear beverage when it is added to a clear beverage

formul ation as a prebiotic and/or |ow glycem c and/or soluble fiber

i ngr edi ek . hebd Oly iacfle Qﬁ’andﬁ%ﬁhﬁ% m%ddsbmgvehh@tei Qﬁ&y B& Qﬁ@iéulrdﬁt at a
descri bed in 6/ 088884 or uat ed vi sua| | uaI ita hl ve

basi §. twemg/quyzmrbﬁﬁeme@f%e@lmﬁﬂz@ ﬁPeCf efoa%tt% 150(9 ifjgmore

second iR&asy @0 - Q%@ IRt RERPH GO NBBEC, TR an SRR EIbS Gire RO 88 thedting step
Syrups or al t eman- ol |1I%osacchar| des (al so naned as oligoal tenmans) as

di scl oséweamiediobadlpl 120 on WO 2006/ 088884 and the use of altenman as
a heat stable ingredient in a foodstuff does in one enbodi nent not

conprise the use of a syrup or of altenman-oligosaccharides (also
Snanmed &xewplagding rarindndf hgatingimay bsSed3408 seqeadsriti - (849 ﬁ?&ﬁnmarflcularly

2006/50888844q Jends SG8RDrLBUEL oao@se%sédassénfnmré %eag)lysym RRLselR O
101 . Use "of "al teman as heat “stabl e i ngredient 1 n a foodst uf

of al t ewsecialbypietiably § o6& &ﬂ@pr@étanmﬁwefqrabimeréﬁﬁe@ﬁés Eé@:hj@fttBﬁSF tlrn§
subj ect g)gn&fa ckh Trrlbﬂga%tﬂréacﬁatof@hett%&@xrey&ﬁmﬁfzd AvdS0C. 153. Use

according to subject matter 1 or rein‘the alteman is an altenman-
pol ysaccharide. 4. Use according to subject nmatter 1 or 2 wherein the

| t o t
o S AR 1 S b

ntp duced by the
r eadbi owf dirg pmdm oills, hcaﬁrems;émmgesmbeec (Frenef rfogrise saugese apgd soups. A

al terranggsqgmgn usggg, Jﬁ%afa%ré WRiaBGkt dﬁalt:ttg abSut WBgeEl N

t he acceptor tose, 1somalfose, maltitol
(i so) nau)tacﬁqrablng@abanwsr‘@ttﬁylpMQSECg fq;@amne of about 10 seconds to about 30 minutes,

preferably for at least about 25 seconds. Pasteurization may be conducted by either high
temperature short time (HTST) or low temperature long time (LTLT) processing.
20
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
25  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
30  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.



7.Use according to one of the preceding subject matters, wherein the
foodstuff is selected fromdairy products, ice creams, yogurts, mlKk,
puddi ngs, Wwevepagess beer, sauces, 30 soups, retorted frovdrLadHmrez
condi nents, canned foodstuffs, especi@ally canned fruits, canned fish,
canned veget abl es, bakery products, cookies, cake, biscuits, neat
products, extrusion products, as snacks and cereals, pasta, and ready

to servdhadaedsiil ey Dpgolegies SompiatyEpodiss) (REFFEP S ¥OsWSe ’CBMH% to

one of the., e@ %‘é@l" Eﬁce%ugﬁu$§ tretdRdd 185 Estu i\ @n&idands r@nﬁtﬂ&ﬂ@dsﬂlffffs, dspeclly
aci di ¢ foods .’ Use according to one of subject matter 4-6, wherein

the f ooasmfi ffmit& caweﬁcﬁshuC@n@é\»@gﬁﬁ%ﬁwaﬂ%r@rWCEﬁf cqpkiss. 93kss &Wcml%f*ﬁ%fd
for ‘léb b T ROidh rORRR! ééfsflackgmefeﬁls Nohsth BRd REG this@e Rkl t emaN as

an ingredient’ to a foodstuff fornulation and a heating step. Method
accolding to subject matter 10, wherein the heating step is carried

out _at kAIRH RG] o3l ellufBLORIARCAE HBflidhdn 3HBhRGH: dTL1 20 10

11 wherein t teman 1s an altemanpol ysaccharid
accor di nepightYsbdsgdeet thertotal e‘felght)oﬁihe fopdsip redre prefreably lﬂléﬁﬂﬁloll%‘ °§H 1-10

al terna [8) n wpj ect matter 13
mhereinqgﬁgg/sggﬁﬁﬁ&&glggkghnﬁgwﬁggﬂ?giB%%gﬂgﬁdgLy the reaction of

sucrose wWith an acceptor nDIecuIe in presence of altenmansucrase

enzye. nl}/ﬁt\lag,ﬁ p%gglo@q\#oagnéapo RisE&hd ERehiin, 4t f\a@&p&‘f R daNRidAC ERBLSHE,
mol ecul € i's Sel'ec rom nma ose i somal t 0se, titol,
(i so) malvthithrwas sebjeqtel tnethwlngammdgmmssnnaw@mmnéc@mh@mgnm alipraarygs

subj ect B Ml b f%?dsm\e@ Sifnhed Qﬁefcf%@‘i‘é& Héat.ng %gﬂﬁﬁfgtrﬁﬁhui‘arc% Ak Y

products,®Tce cr ver a beer,
sauces, loo pﬁsyhmhefmlnd;r gmrﬁomd@tdsglfadatm@@iﬁ dalnaé’iﬂt lsgm@atﬁfn dhistipespetialivi e

especi ald y ARRERrl el cliBe pEAMIEH ofd Sfn ARA MORP'BRLERureb ALY che

products coo roduct usi on products,
as slfaclpsocessd ege dedgs lpasftllalgamcema@shelt @méerfvedswfa,l gs for\ygample dairy

cubj cot Haprgras paaty QBERE % ey BUAP R 72" 2201 G O Bever age
with a pH of 6 or bel ow

An acidic foodstuff is defined herein as a foodstuff having a pH below 7. The acidic foodstuff

may have a pH of 6 or below, more preferably a pH of 3.5 or below, still more preferably a

20 pH of <3 (below 3). In still other embodiments the acidic foodstuff has a pH in the range of 1

to 6, more preferably 1 to S, 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
25  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

30 <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 I to 4 and most preferably 1.5 to 3.5. Another
advantageous pH ranges are pH 3 to 6 and pH 1 to <3.



19. Foodstuff conprising alternan as ingredient, wherein the
foodstuff was subjected to a 5heating step during its manufacture.
20. Foodstwbfemmesxargli ng to subject matter 19, which i s pselpeztogooofs2om
dairy products, ice creanms, yogurts,20m |k, puddings, beverages, beer,
sauces, soups, retorted foodstuffs, condinents, canned foodstuffs,

espeC|aIIy canned fruits nned fi canned vegetabl e Obaker

pr oduct she éﬁ‘gﬁql%era%ea‘[?éy bey F‘g?ﬁﬁdt from %’é‘&tju‘ﬁ?so GRFESYS drinks 8 ﬂﬁ Patﬁ% ﬁ%fg‘f%t s,
as snackgd.ands @ahRAR flAvasl darkRd ready to serve rreal s. 21. Foodstuff
according to subj ect matter 19 or 20, which is an acidic foodstuff.
WO 2009/ 095278PCT/ EP2009/ 000762 24 The fol | ow ng exanples are

i nt endedy t skadnk hIWentlld[J i Shh tHab BirelthV §Rys ROBarRB G I dé ieaded n‘hﬂbr
limt the scope of the inventions which is defined by the clai

Exanpl e@mopntdp aqugpes enymonapestef n%%w‘wé@atmo RERRSTANTS o £F°Cpioz i ut
S, Sarcab@l aRern¥N pdi affdet eS8 RaR e}l sEMRIHENAE ARG d65iadatRh

t he gene encodi ng al temansucrase, a sucrose glucosyltransferase from
LeuconoStecatnid3e nmnderghess songigns gThiss alterpanaglypies rin B Sitableets; a figgp-stable
81-85. [RORAKRdDachic falhas With N B Jseasfo%r ﬁlg lirkde,| WEiBh We subjected to a
1991: Antim crob. Agents 15 Chenot her 8, '1591- 1595 St ruct ural
reqw r etheating sigp ataeftemaeryqu Haw Tee0-/EfF E§§é¢aUPfhtSé‘°¥§€fFﬁi Bhincrsaedf glUsesei on
@ui Iy AflleN InfoRRR LIRS JhPJ A ShAAGY S IHPA RN A0 GBULS peinthichhe
Tet repr(e%il k&Q?fm gm&‘), Hor |% hi 4 %}r?ggr ND 1982)r |n|t|at|olr‘1) and
t er mi natchwmawgra hiag@P(ﬂRlbm@é’f@GCF Wlwﬁﬁﬁ@@lﬂ@n pfys ofgiermanpalymeei U S
A 79:7122-7126. 20 Horn, U., Strittmatter, W, Krebber, A,
Knil pfer, U, Kujau, M, Wnderoth, R, Ml | er, K, l\/atzku S.,
Phi ckt hiim foodstuffeicliRire st merepcidis, a¢ oy gmmple g}mwrc\smhqvmag%yﬁhe peederesdl
functi Onlgglr edtnfgd hﬁerﬂanndl%géa'cgﬂgggesin tﬁ E&%P@ R &L ishowts A aBfnan-
optim zed expressi on vector hi g densi ty fernentation under
non-15i moligetaggharidetis oefrra¢asirally degspded inpqueois anvir@inesng ehpid 3. or above when

524- 532 ‘heated to a temperature of up to 120°C for I hour. In aqueous environment of pH 1.5

D.

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
20  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
25  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-oligosaccharide 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
30  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 WO2006/088884 or evaluated visually on a qualitative basis.



25 Jeong SH, Bae I K, Lee .114, Sohn SG Kang OH, Jeon GJ, Kim YH,
Jeong BC and Lee SH. (2004) Mol ecul ar Characterization of

Ext ended- SpecudiwmaziBet a- Lact amases Produced by d i ni cal pesaradogsoood2

Kl ebsi el | a pneunoni ae and Escherichiz coli froma Korean Nationw de
Survey. J din Mcrobiol 42: 2902-2906. Lopez-Mguia, A, Pelenc, V.,
Remaud, M, Biton, J.1, Mchel, J.M, Lang, C., Paul, 30  F._, NbH,san,
P. (1993pe frdstifcef A sserad gnvention degsdn e SRbedimeRt gt spmprise, foodstutts,

gl ucosylstt,aNf efieen-bhigRAdCRHIN QAL P GafiBS A gl IRARN)RRL dic1d385in_fher
the synthesis of oli goalteman: nzyme M crob.” Technol ., 15, 77-85,

WO 2009 reulE2trsPEE 2060088584 ond the usesof altemmn a5t heahvitabliingiedientdn A lqofefyl) |
The randem iReRt éffodihdd AbdorpRiehetie @RILNER DI S¥hliBnaf o fzds@RAriagd (also
affinity peptide, useful for the detection and purification of a

f unci omamed g5 otigozlemgmensdisclppedtin thy pEbligagen WOR0PHHE3884. Skerra, A -
(1994). Use of the tetracycline pronoter for the tightly regul ated
production 50of a nurine antibody fragnent in Escherichia coil. Cene
151, 131-135. 1. Fernentative production of altemansucrase from
Leucono I : us expression of the

al termngﬁl}g%ﬁ%ﬁ?ﬁ%@?@?g@%%gﬁlggﬁlggt% ggtgn%g%ﬁt eroides strain NRRL

B- 1355, the gene encodi ng al tenmansucrase has been isolated, fused to
a Stheptag i . i . ny) and cloned into
vectlgr 6AI -]T(ég-e%% gﬁérﬁ%@?} q}{eﬂg}%g%ﬁl&g nclafo(tgifeglf.u'ril‘igycI i ne-induci bl e
pronoter. 15 The genetically nodified E. coli strain DH5a pAl B-Al Su
Q29 er’rplzpyegsef &' altgﬁﬁﬁ&toftﬁéﬁoﬁ J«l eptq}ﬂtﬁr @,l %ﬁéﬂaiﬂ tho@s‘t@f%%’st&Eted toa
cyt opl asim ¢ expression o temansucrase from Leuconost oc

mesent er oi destingviten b tgrieraBuAbS)-1¥9°@ssential |y derived from plasm d
pASKI BA-3 (purchased from | BA Gottingen; ww.iba-go.con. It contains
t he codi ng sequence of alternansucrase derived from Leuconostoc
mesdit edoi dés staoeding NRRIubBctl 3G8erf Used 2 ovhare$h ) altpinamdei ah pbgrninde
strep-tag aﬁol SEC%thiteerm nal end. The strep-tag is linked to the
protein thriough a 2 am noacid |inker. Expression of altemansucrase is
under the transcriptional control of the tetA pronoter/operator and

repressqr. e r i i gh r t 8. tEL a1 )
repr essg'r V\}}‘I_JI%C ﬁécl%éﬁnegégg%hﬁ%tn "faﬁélj ga%r%sﬁpl\‘g%}r%r’lk[g tgegcfh%{rg&go%sa?ﬁ ¢ tﬁrflﬁlnel y
expressed folignsac¢imrid@- | act amase pronmoter. In this way, expression of
al t ggansucrase is stringently repressed 25until efficient chem cal

i nduction by tetracycline or anhydrotetracycline, AHT, (Degenkolb et
al .; 1981) .Uséectwding &) subjesll Battar divizireis tielabteinat-bigvismmyhayainas produced by

el ement s: tg\%)rgagplc?l{ %?%%Z:—%@CHEQ%OQC%QQQP?n%?ecglg in presence of alternansucrase

enzyme.

25 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,

30 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.



Nt Positions Orientation Origin 37-72 C ockwi se PTet: Tet Pronoter
fromtransposon Tnl0 (Skerra, 1994) 139-6309 C ockw se asrLm Coding
sequence oOWVOM/AR2F®Ransuer ase gene from Leuconost oc n®EEAFANPHES
NRRL B-1355. (Arguel |l o-Moral es et at2?22000) 6310-6315 O ockwi se SA

| i nker encoding 2 Amino Acids: Serine and Al ani ne 6316-6345 C ockw se

StrepTag: sggaggpgrgipggog&gg%eapr&e@@g 9@3&% @ﬁgﬁ% Lelfdnd foRmndr gﬁg%hﬁ

fusion peéepti rirts a I nd to streptavi
(Schm dt anfo&iefra, 1993) 6439-6877 C ockwise fl origin: origin of
replication fromfilanmentous phage fl (Dotto et al., 1982) 7026-7886

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

5 with a pH of 6 or below.

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

ingredient to a foodstuff formulation and a heating step.

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

temperature of 50-150°C

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

polysaccharide.

15
13. Method according to subject matter 10 or 11 wherein the alternan is an alternan-

oligosaccharide.

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

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

enzyme.

15. Method according to subject matter 14 wherein the acceptor molecule is selected from
maltose, isomaltose, maltitol, (iso)maltotriose and methyl-c-D-glucan.
25
16. 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,

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

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

foodstuff.



Cl ockwi se AnmpR:. Codi ng sequence of B-lactanase from Escherichia coil,
conferring Anpicillin resistance (leong et at, 2004) 7896-8519
Cl ockwi se Webtiiond=tg r epressor domai n from Transposon Trri@/epShenioas:z
1994) For fermentation, vector pA -B3AlSu is transforned in E. coli
K12 DH5a and bacterial cells 5 harbouring the vector are selectively
grown for 12 h at 37C to an 0D600 of 65 in er al Horn e
al ., 199%) MeHdenendiag RupRaotaBices PRt 31651 ThegAthity, o Fi6 %i%&félé@fl&ﬁld&f
t he al temn%%&?@%uh%pﬂf}ﬂlé%%éelw t he addl tion of anhydrotetracyclin
(0.2 mg/1) and turther cultivation for 5 h at 25C to an 0D600 of 140.
For purification of the enzyme, the bacterial cells are harvested by
centrifugat i eahsﬁl?f%%nﬁlegmta@amsnmg@&ems @hatbin| the BBadeier RS Ust)ese e 10
buffer (100 mM NaAc .. The cells are disrupted using a high
pressure hoh@@é&ﬁfﬂéﬁur(flg\l\iéf@%ﬁa@gfc 1200 -bar). Bacterial nucleic acid
i s degraded by DNase/FtNase (3 ng/1l) treatnment and the resulting
extract is centrifuged (3,800 g for 15 mn at 4C) to harvest the
i nsol ubl29. c Epadsiwf aceerding ¢ wubiedy meavier 1Bbuicleis wiecied dToms LRy ProdidEs iceThe
supenat ant e r 1\
NaAc buffer, b%arﬂé é’bgﬁ&egn E(gg%&%ﬁgsiogge ed %eérﬁggﬁéﬁg@ggfrg %ﬁdgeaofﬁ(?dsm%
Su bsequent | wndmtss eamnechiondstufBbespacilly qaéﬁ?é\ﬁws,l&yn%é sk, cRingd (v pgsirbles,

g fo r e t r 0,
i o on 1 nedtd fpleseogie ke Hoayls B pePREREREI Dot Bl o
of the m xt emndecegeals, paﬂh@dﬂi@@@{ﬁysm"@mﬁsl n liquid nitrogen and stored
at -20 C. Activity of altenmansucrase can be determ ned as descri bed

by Lopez-Minguia et al., 1993. WD 2009/ 095278PCT/ EP2009/ 000762
21. Foodstuff according to subject matter 19 or 20, which is an acidic foodstuff.



27 2. Production of alternan-oligosaccharides with acceptor nol ecul e
nmal tose (nmltose oligosaccharides) For the production of maltose

ol i gosacch¥Pi?EOSHhe purified alternansucrase enzyme dSTH2Ha8U$hed
in 1l is incubated with 10 % sucrose @Wv) and 4.5-5% maltose (W v) in
a 50 rnM sodi um acetate buffer pH 5.3 at roomtenperature for
approximately 72 hours. For the incubation, 50 units of

al ternansucrase per litre reaction mx are used. Altenman, which
accunul afhedolipsving ¢xpmples e dntended tofhmkedr piustate thepgrenténgs aef %aﬂ%ﬂ@%@l

grade etypangl sr.toﬁ%g%&% gﬁ%r%t%?%@% [ et 9 fthedGain (V/ V) . The mixture is

centrlfuged at mn an he 10resulting precipitate is
di scarded. Mualtose oligosaccharide is prepared by further
concentrating the obtained precipitate using a vacuum vapori zer
(Buechi Rotavapor R-220) to about 70 brix. Maltose oligosaccharide is
obt ai neEsamplessyrup which is further purified and dried to obtain the
final product. 15 3. Production of alternan-polysaccharide Plasmd
pAl - B- AlSu Q9 (cf. Exanple 1 above) was transforned in E. coli DH5a.
The cel IIgte@furever e pre-cultured in mneral nedium (Horn et al., 1996)
with 100 gem Ampicillin and 10% LB nmedi um M neral medi um w t hout
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Miiller, K., Matzku, S., Pliickthun, A., and Rjesenberg, 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.
25 s 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: 2502-2906.
e Lépez-Muguia, A., Pelenc, V., Remaud, M., Biton, J.I, Michel, JM., Lang, C., Paul,
30 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.



Beverage Nane pH Comments Metro Mnt(r) (Soma Beverage Co.) 5.87
Clear, colorless Fruit200 (Kraft) 3.02 Clear, colorless 10 Set Up
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Al t eman- ol i gosacchari de was conmbined with the flavored waters in a

| ar ge bat ch. _Alteman-ol i gosacchari de was ad{?ed to the water while
a]gi tiat i ng wi Behmidy TGMtand Shema 247990 Thg@andgm pepfiqecibraryassisid gIgIngFRsignt
of al t eman- ol} gogaGaRa | : e ; n ] L an
addi ti onal 1.l)f5qm§nut es.[ a@l%egaﬁeg?ggn%gﬁig%ﬁgg@?&ﬁ&?ﬁ? g?%lldin&&?aﬁr Epa
iscre?ani ng \Neﬁ@ctu@eulngdrﬁamentsﬁrewanqgf 2109=42h variable is present at a
evel to giv 5 | . ' . W ¥dNGiant NE
bever age \9\7as§1§ﬁ Fqﬁ !Zﬁgb.{igsé gg%gyéet&a %cgg'%/ﬁmeng{elc {(‘)Olrrl&ge{n P gg\ggﬁ%tﬁg‘pgdg? ?llogs
wer e 5pl aced bfe mtdneagsbaly fegubnttie Fpberichiarceli. Gene 151, 131-135. -

1. Fermentative production of alternansucrase from Leuconostoc mesenteroides

10  For heterologous expression of the alternansucrase (ARS) from Leuconostoc mesenteroides
strain NRRL B-1355, the gene encoding alternansucrase has been isolated, fused to a Strep-
tag (IBA BioTAGnology, Gottingen, Germany) and cloned into vector pAIl-B-AlSu under the

control of a tetraycline-inducible promoter.

15  The genetically modified E. coli strain DH5a pAIB-AlSu Q29 employed for fermentation
harbours plasmid pAI-B-AlSu for cytoplasmic expression of altemansucrase from
Leuconostoc mesenteroides. Vector pAI-B-AlSu is essentially derived from plasmid pASK-
IBA-3 (purchased from IBA Géttingen; www.iba-go.com). It contains the coding sequence of
alternansucrase derived from Leuconostoc mesenteroides strain NRRL B-1355 fused to a 8

20 aminoacid peptide strep-tag at the C-terminal end. The strep-tag is linked to the protein
through a 2 aminoacid linker. Expression of alternansucrase is under the transcriptional
control of the tetA promoter/operator and repressor. The tetA promoter is tightly regulated by
the tet repressor which is encoded on the same plasmid and is constitutively expressed from
the B-lactamase promoter. In this way, expression of altemansucrase is stringently repressed

25  until efficient chemical induction by tetracycline or anhydrotetracycline, AHT, (Degenkolb et
al.; 1991).

Vector pAl-B-AlSu contains the following genetic elements:
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For fermentation, vector pAl-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 (Horn et al., 1996) supplemented with ampicillin (100 pg/mi). 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 supernatant is discarded and the pellet is resuspended & M urea,
50 mM NaAc buffer, pH 5.3 and kept on ice while shaking for one hour. Subsequently, the
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 CaCl2, 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.

d cause a slight cloudiness in both water



not appear to be significantly affected by tinme and or tenperature.
WD 2009/ 095278PCTI EP2009/ 000762 30 Scale: 0 = clear, I=slight, 2 =
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incubation, 50 units of altemansucrase per litre reaction mix are used. Alternan, which
accurnulates 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

10  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.

15

3. Production of alternan-polysaccharide

Plasmid pAI-B-AlSu Q29 (cf. Example 1 above) was transformed in E. coli DH5a. The cells

20  were pre-cultured in mineralmedium (Horm 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

25  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 pH5.3, 20% Sucrose, 1 mM DTT, 1600 ml filtered protein extract (ca. 3900 Units). The

30 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

35



pH Brix Comments Fruit20 Control 2.16 2.89 2.8 Fruit20 Hot fill 2.16
2.94 3.0 No obvious change in appearance. Metro Mnt Control 2.13
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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.)

Fruit20® (Kraft) 3.02 Clear, colorless
Set Up

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

Beverage Production

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

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.

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.

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.



4.17 2.9 No obvious change in appearance. 25The

mal t ose- ol i gosaccharide was tolerant to the hot fill conditions
tested. \WOO2009P29%278PCT/ EP2009/ 000762 31 4.5 Resi st RETEPRY/000762
degradati on 5For the neasurenents al E9sanples were diluted (tota
starting volune 1 m) und neutralized if necessary (Fruit20: +

1001. 1150 N? . Hi erf ormance ani on-exchange chr omat ogr aphy -
HPAEC: f%gg%?LéE%%3¥Fgﬁggolune: 25g1; HPAEC- PAD: gl ucan program 45nin
Gel perneation chromatography - GPC. Metromint: 1:5 with DVSO

Fruit 20 sanpl.es fter 10neytralisation) 1:2.5 Results: 15 In the GPC
profile no'cﬁﬁﬁﬁé%Wé§mH@@¥%% ©Pfhe shelf life of the sanple (8

weeks) . HPAEGmAEs #E1290RSs Webdin daipeahRsd Bmpdrtieicmfol MMehotk&. | N
Metromint a slight increase in glucose over shelf |ife was detected

at 32.2C. In Fruit20 sucrose decreased and gl ucose and fructose

i ncr easefhe gHE bPfle BhRlged dohBirftly Moo B sacRint®BidMbt 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.

10
4.2 Color
¢ 200 m! sample size in 250 ml Pyrex beaker.
15 o 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.

» Color was evaluated visually and comments made.
20  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.

25 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.

30  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.



Fruit20 storage tenperature/time Mwv g/ nol

DP storage tenperature/tine

Mv DP -17.8C /0 weeks 920 6 -17.8C/ 0O weeks 896 6 -17.8C/ 1 week
-Wo 280/0pR%eeks

916 6
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PCT/EP2009/000762

Average Cloudiness Score

Comments

maltoseoligosaccharide

05t 1.0

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

* 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.
o Heated to between 82°C and 87.8°C

» Held for 10 minutes at that temperature

+ Cooled liquid to 65.6°C

s Bottled

¢ 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 2.13 395 2.9
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 mi) und neutralized if
necessary (Fruit2O: + 100pul 150mM NaOH).

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

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

neutralisation) :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 Fruit20

storage My g/mol DP storage My bp

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 201 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 )

In DP calculations 162 g/mol was used as MW of monomer
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weeks 938 WO 2009/095278 PCT/EP2009/000762

32

5. Registance to degradation in carbonated beverages

Three retail beverages (Coca Cola®, Fanta® and Orange lemonade) were prepared with
5 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
10 product was purified by filtration techniques and maltose-oligosaccharide was obtained as a

syrup containing about 15 weight-% fructose.

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

15 ¢ Evaluation Points: 0 time, 4 days, 1 week, 2 weeks, 4 weeks, 8 weeks

Beverage Production
¢ Maltose-oligosaccharide was combined with the beverage in 50g batch.
e 2.5% of maltose-oligosaccharide was used in the screening. Maltose-oligosaccharide
20 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.

» 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.

25 * One bottle was used for each evaluvation 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:

30  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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Mal t ose- ol 1 gosacc
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
10  obtained as a syrup containing about 15 weight-% fructose, 68.8° BRIX (internal reference
M2).

The maltose-oligosaccharide product had a degree of polymerization (DP) in the range of DP

3-7.

15
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.

20

Samples:
+ alternan-oligosaccharide in 0.1M HAc —pH 3
s alternan-oligosaccharide in 0.02M HCl —pH 1.5

25 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: 100u] + 100ul N-Mix HAc (450pl 1M NaOH ad 10ml)
30 0.02M HCI: 100pl + 100uI N-Mix HCI (175p] 1M NaOH ad 10ml)

For HPAEC-analysis 50ul of a 1:400 dilution of the neutralized sample were injected (SC-
HPAEC).
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20 Sanples: alternan-oligosaccharide in 0.1M HAc - pH 3

al teman-ol i gosaccharide in 0.02M HC1- pH 1.5 25The sanpl es were

i ncubat ed Wgr20@619?ﬁ7$]ut es at tenperatures of 20, 40, 60 FPEEPZ¥GYEC,
respectively, 1 hour at |20C, and t hel cool ed down for 10 min. 100 pl
vol unes were taken from each sanple and neutrali zed: 0. 1M
HAc: 100p.1 + 100111 N-M x HAc (454.11M NaOH ad 10mi) 300. 02M HC1:
1000 + 1000 M x HC (1750 1M NaOH ad 10ml) WD

2009/ 095278PCT/ EP2009/ 000762 34 The foll owi ng tabl e shows the

rel ati ve peak areas of alteman-oligosaccharides. The results show
that no degradation of oligosaccharides (DP 3-7) is detectable up to
a tenperature of 120C in water and acetic acid (pH 3). In HC (pH

1.5) no degradation is bdetectabl pto a tenperature of 95C. No
i ncrease of gl ycese (dat41 moy $hewn)| |At| a tenperature
of 120C i n| HOM| REB1A & sROBNZH| R ease of
detected g| uta$g|RR Blah& Shong| By B\ r ease of
. - ot !
rel ative ppak arealo (dee falpl ¢)! Holepver,| it should be
t aken i nt o| afTpultTt S anpiie STheaep one hour due
to techni cpl | &eQBQNS ~lWMIRG R ] $ahNEh &%r than for the
ot her sanp| ep@{SPSMHE | S ZBET) BP20BEB[BIEB2 35 WO
2009/ 09527BPOM €20 oe|o|e] [eeio|eie|e
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36 7. Heat and acid stability of alteman-pol vsaccharide Method 1:
mat eri al : al t eman-pol ynmer was prepared in concentrations of 1% 5%
10% or 5. 1YORMABhnent s: water (pH 6-7), acetic acid (PFVEF240490762
orange | emonade (pH 3) or hydrochl or P& aci d (pH 1.3-1.5)
tenperatures:roomtenperature (20C, RT) , 40C, 60C, 80C, 95C, in

aut ocl ave yetlafd ad@ AsbilkQioReHbahi R dd iERe0- 5 h, 1 h, 4 h, 24 h and 2-3
weeks Met ho - material.alteman-polyner was prepared in
concentrations of 1.25% and 2.5% i n orange juice

15envi r QRORAY £: or ange juice (pH 4) procedure A alteman is added to
cold orange Juice, heating to 62.8 - 65.6C, pasteurization for 30 mn

at 62. s@awrvtedur e B: altereaveneliner addadepasdpn ehecgniedions ahd®. ¥, d8% or
(62.8C), pasteuri zati‘g%%for 30 min at 62.8C 20storage in refrigerator
for I, 3, 7, 10, 20, and 60 days Analysis for both nethods was
done wi tehviGR@eMSLLS. Retul(pl Gat)e agatioseitt @i B.6-5).herangs| lemwnaty (PHLI)eor

hydrochloric acid (pH 1.3-1.5)
temperatures: room temperature (20°C, RT) , 40°C, 60°C, 80°C, 95°C,
in autoclave only: 120°C

[0  incubation times: 0.5h,1h,4h, 24 hand 2-3 weeks

Method 2:
material: alternan-polymer was prepared in concentrations of 1.25% and 2.5% in
orange juice
15  eavironments: orange juice (pH 4)
procedure A: alternan is added to cold orange juice, heating to 62.8 — 65.6°C,
pasteurization for 30 min at 62.8°C
procedure B: alternan is added to preheated orange juice, (62.8°C), pasteurization for

30 min at 62.8°C
20  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.

25  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.



25 The results show that alteman-polynmer is stable at pH 6-7, even
when heated. At (@H 3-4 alteman-polynmer is stable at roomter’%)?rature.
Slight degVFAPBH¥s detected at pH 3-4 when al t enan- J&IRARRP0I{0L0762

heated at 60C. Consi derabl e degradati:’é’n is detected at pH 3-4 when

al teman- pol yner is heated at 80C. 38 Clainms: 1. Use of
al teman- ol i gosacchari de, having a wei ght average degree of
pol ynmeri zati gn DPy, |ddt 8|5 or bel ow, as
i ngredi ent fqgr acjdic f godstuff has a pH of
bel ow 3. 2. Use ag¢cording t he
al t ernan- ol i gosacg¢hari|d degree of
pol yneri zati dgn DPy, |dgt 1514 or below 3. Use
accordi ng to |ong of [cl|&i @litgrnan-ol i gosacchari de
i s produced ty?ha edstlfi acceptor nolecule in
presence of gl t&r p@angu gqonding to claim3
wherein the ecc%p on1eng h' Ml t ose, isorhaltose,
maltitol, (igo)maltotr anm. 5. Use according to
one of the prleced|ng d& foodstuff is sel ected
from beveragds, ffuiltdg, dstuffs, bakery
products, cale, ready |t y |products. 6. Use
accordi ng to |one pf |cl]ai ogdistuff is subjected to
a heating stgp at|altg C| 7. Use according to
one of claing 1-5( \hg bjlgcted to a heating
step at a terperajufe o¢ogst uf f having a pH of
bel ow 3 and donpy sil ng *26@ i ngredi ent, wherein
t he al teman-dl iggkagch ge‘;degr ee of
pol yneri zat i cn%ﬁ/v., dddrn 8/8 or below 9. Acidic
f oodst uff acqorgigng t q¥dl Eeﬁ’an- ol i gosacchari de
has a wei ght jagEAgE ( w, determ ned by GPC
R, of 15.4 dr be| oW Bcording to one of
clainms 8 or 9, WIET €11 1r|§e i s produced by the
reaction of dué& Gpe|w bi,presence of
al temansucrase%ﬁzyme. *§ édi ng to claim 10,
wherein the gceegrotsnel [Egl tose, isomaltose,
mal titol, isqmdL&pt T g e
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12. Acidic foodstuff according to one of clains 8-11, wherein the
acidic foodstuff is selected frombeverages, fruits, vegetables,
canned foodstuffs, bakery products, cage, ready to serve neals, and
dairy products. 13. Acidic foodstuff according to one of clains 8-12,
wherein the foodstuff is subjected to a heating step at a tenperature
of ai |@IMEOC. 14. Acidic foodstuff according to one of clains
8-12, wherein the foodstuff is subjected to a heating step at a
tenperature of 80- 130C. 15. Acidic foodstuff according to one of

cl ai ns 8~ 14 Use ofigtermsinrodigadatdraride) hoving o s@thhavarale degreaof mhpuerizandn

0.1-10 weig %%ﬁ?dgtggﬁgeﬁy &pé R&,chfq%.svo\@' lbgfg%v', as ingredient for acidic foodstuffs,

wherein the foodstuff has a pH of below 3.

2.  Use according to claim 1, wherein the alternan-oligosaccharide has a weight average

degree of polymerization DPw, determined by GPC RI, of 15.4 or below

3.  Use according to one of claims 1-2, wherein the alternan-oligosaccharide is produced by

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

enzyme.

4. Use according to claim 3 wherein the acceptor malecule is selected from maltose,

isornaltose, maltitol, (isc)maltotriose and methyl-o-D-glucan.

5.  Use according to one of the preceding claims wherein the acidic foodstuff is selected
from beverages, fruits, vegetables, canned foodstuffs, bakery products, cake, ready to

serve meals, and dairy products.

6. Use according to one of claims 1-5, wherein the foodstuff'is subjected to a heating step

at a temperature of at least 60°C.,

7.  Use according to one of claims 1-5, wherein the foodstuff is subjected to a heating step

at a temperature of 80 - 130°C.

8.  Acidic foodstuff having a pH of below 3 and comprising alternan-oligosaccharide as
ingredient, wherein the alternan-oligosaccharide has a weight average degree of

polymerization DPw, determined by GPC RI, of 18.5 or below.

9.  Acidic foodstuff according to claim 8, wherein the alternan-oligosaccharide has a weight

average degree of polymerization DPw, determined by GPC RI, of 15.4 or below.



10.

11.

12.

13.

14.

15.

39

Acidic foodstuff according to one of claims 8 or 9, 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 10, wherein the acceptor molecule is selected from

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

Acidic foodstuff according to one of claims 8-11, 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 fo one of claims 8-12, wherein the foodstuff is subjected to a

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

Acidic foodstuff according to one of claims 8-12, wherein the foodstuff is subjected to a

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

Acidic foodstuff according to one of claims 8-14, comprising alternan-oligosaccharide

in an amount of 0.1-10 weight-% based on the total weight.



