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1 Use of alternan as a thickening agent and thickening
agent conpositions containing alternan and anot her
WQ HoYkWA#hg agent. The present invention rel atRSI/ERR0§HW1761
use of alteman as a thickening agent, in Mtietildr
for 5 foodstuffs, a thickening agent conposition
conprising alteman and at | east one other thickening
Usagéalternan hooa dsitkeéningagept and thickehingtagentconipogitiageaintaining
conposition, and a nethod, of increasing,the viscosity
of foodst uf f s ATEENE andgnogher;t h@ﬁ%%?%‘%for f oodst uf f s,
whi ch have been known for a long tinme, are starch, 10
starch derivatives, nodified starch, pectins, alginic
acid, alginates, guar flour, tragacanth, gum arabic,
The IQ@sJefSht in@entfé)ﬂrr@l*afé €8 thel dRWF alt%lclﬁﬁg QR Ing XL, hﬁ”ﬂ)m'tteald.r for
carrageen, karaya gum tara gum tamari nog gum gel l an
foodsguify antiekaming ragento 6empasitioneeamprisingr altdreaneancbrasileast one other

el
thwké&r%ﬁ{@l}y 5 8o gﬂéoﬁjﬁﬁégg‘% ghrln&(t%t%él% 9 en?%@?%ﬁtuﬁ Ia.hc% % 'method of
incredsmdhmhmeyogft})pdsmt‘fs edition, 1992, Springer Verl ag,
Ber |l i n- Hei del berg-New York; R L. Wistler, 15 J. N
BeM || er, Carbohydrate Chem stry for Food Scientists,

UsualltiRKenifa ggantsPioe $eodsthifs, stk hakdIRen Anowu $&i nlovig ttiede, are starch,

rocol | oi catlons 1997,. Bl acki e
starch et SEEp GO i BHTHHG Re BB G AL R ek G RV JeAgpcinth, gurm
arabic; @ARAS, datodkeed Bbup ghlaétbMBnralKeantad, €@ F®In] Raraya gum, tara gum,
formul ations etc. are 20 described in US 4.540,510. US
tamarpdsgun, ceelany guy M3aRANs MARAIEIR Fisn TRGRiT PYERRvealitsifyeep this

subje@f seerfo@és{ampmaﬁz by PLARRBE 8 fBRhstmiAQttnié maﬁlal of food
nmol ecul ar wei ght above about a mllion and a

chemigtsy ], mheedwny 2, Spiigeh Viedag Bediarldeid¢lberenNyai X@tko R«ahn%ustler

N G 11£}y@:f | Qfr9a!
hy rloxya&1 y Ftl\é ?oégﬁéﬁﬁer sogE11 SQfe {[E P@ %g}hdl’ress St. Paul,
USA;pbl lywssmgvitatd Hwﬂwmltoe@ Apbléragiors, l%ﬁe Bgmlkmq:ademm &(Professional,
esent in the mxture in proportions such that a

synergi stic 25thickening effect is achieved in

l'i quids. Patent application U820060141127 descri bes a
Synerjtg%#'(g ecrlyeqlﬁgsgﬁg e%‘géﬁ%{%x@ng%}[)er a nlﬁsz Ccl al %t%f: t{)%ulatlons etc. are
describaroUS 1 310,530 11 ehsA06510 alesinaest maklﬁﬁma,g o@tﬁphbmglra)ﬁolymer of

| ner ef fect. ner stl C
an acry Py mﬁ%ﬁ@ﬁﬂﬁ?ﬁﬂ%@&? G sl 5608 P A 2 lion and
a watérhlo RIS YoM @ IR Bich s flbcteliTFort BAIGHENRInah %uﬁlehﬁ%@iua‘y[ ffbrs of

flours, guns, nodified food starches and m Xt ures

galact?ﬁé?f@afgumahndrmeﬂqmlvlpgﬁ gheryy pelyplkykeaeloxide pelymers gad mixtures
I t

thered e BB 03 T o BT MRS S SR Tt o 3 gt
tthkmmeéfﬁ@seﬁﬁhlqvnd/mﬁqum was to find another effective

t hi ckeni ng agent or a highly effective thickening

agent conposition, which is suitable in particular for
PatenUamlibmiohdduwoﬁdﬂMé 12THessribdsm thickemmihg eyseen i1t lbevbtages especially

forj Juwf:s lil'ﬂn% ﬁl tlgg%}?sléen ﬁtax%z?c%\r}%lr?? § g(intgfhogfré g p et F %xfckemng
aux111a‘|y1 wehiel didplaga sricediai dﬁ@cta’gbeniynep%ishe effedd makes 1&9@5@{&5 to geduce

o th resent I nvent charide that is
boF RaER 5P aes botihiThe ikeBory¥ SAEGET fafy Lol @ik edifid
food sttaaets hgd nmikt@red tHersbf, @Athé adxiRarg iy selicdi fFork @RS flalsking, citrus
t hese two bond types mainly occur alternately. Al teman
OﬂlmH89p€%ﬁWbmﬁ“%F%W€WP%gs (Seynour et al. 10
Car bohydrate Research 74, (1979), 41- 62). Al ternan and
net hods of production of alternan are known fromthe
prior art and are described e.g. in Jeanes et al.
(1954) J. Am Chem Soc., 76: 5041-5052, M saki et al.
(1980) Carbohydr. Res., 84: 273-285, Cote and Robyt
(1982), Carbohydr. Res., 101: 57-74, Cote (1992),
Car bohydrate Pol ymers 19, 249-252, WO 00/47727, US
5 702 942 U820060127328 PCT/EP2008/051760 15 The
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In one enbodi nent the alteman used is produced wth
the aid of alteman sucrase from Leuconostoc
wore®enven®i des, as described in patent appli caPCDRPID/001761
00/ 47727, and preferably has a wei ght-average
nol ecul ar weight Mv in the range from about 33 000 000
g/ mol to about 60 000 000 g/nol (determ ned with GPC
The aMAbE B, preséanini@ttion prasfte fmb | apothbioeffecite Bi3ckofiGg @@éht of mdlighly

ety B e B0 P, BEH B B LB oass
This a8 i CHEhieRdEW A the MEhaT bl tadchiigiagdvirdiMMd the bfiRndeaingeent Elaims.
12 000 000 to 30 000 000 g/nol (determ ned with GPC
MALLS), nore preferably 14 000 000 to 28 000 000
The pﬂ:éém tnve@%%rfel%ﬁ ® tBE Gidralbtan & é)tQQ:kQ'QQ% &fénf, 0 26 000
O g/nol, nost preferably 19 000 000 to 23 000 000
g/ mol and is produced with the aid of a shortened
Altem%lg tcl)sg %J{chﬁ}fg &r‘gtﬁﬁb"é&?gﬁgﬁ‘ ﬁ,gf?ol ﬁgﬁﬁgﬂ%ﬁ'{é fsarﬁ rp; giﬁglucose
units. a\he ghieseninite drd linkied tegettet viarall ,3appd oclsh- gkymmdlc bonds and these
PCT/ EP2008/ 05176 whi.ch j s express referred to
two bl (ybes oGOt AITH koA HBTaBenEout GG E (homour et al.
Carbohgdf@tetne@éhrmam1w9hl ghe T haeth@ bnd Hlefod 6€ plodadtion of alternan
or bs |iquids rgPreferabl wat er, swe Is ?nd flelg‘??"
are known Seoay, e pBET #banl 4 dessuaed ¢ &dn dranevttabil ) b Soc.,

76: 56%15092 Ngisagiodl P 1955 CAsH9adIRRE, B4 27'3928I5ntv:81rétdnam@§t (1982),
hi ckeni ng agent to’'increase t he vi scosity of

i ds
Carbobydrt &qsﬂpk%vé7t1ﬂe €ote xAPPDpiCarhnhydratet P@'ymﬁfs ¢&| §49 252, WO
00/47737 %%2'9%2pﬁ?ﬁ(@%@ﬁd#zﬁ%@%ﬁoo%?} 60! ckeni ng of
I'ndustrial, cosnetic armaceutical or dietetic
preparations, of pai nts, creans, cleaning agents,

€. 9. . !
The aft%ﬁ;tn{ Lseegfsnll ;grjegl%t nllftf'e \ | ?Fa;bglg%ps%e ?eglsa,s\gaggt%é?ﬁa?? molecular

weight Nveinndaeli rage ﬁommlboﬁtoubmolmf) gahalnd abapt PO 00RAGkg/mPh@etermined

i B0 BT GeRCORLE WA e T RO b

50 004 doceg/mibbi.c) foodstuffs is quite especially preferred,
as alternan is 15 edible but is noncaloric.
Foodstuffs nmay without limtation be selected from

In on® HHB&imeAE te dtl’eéhﬁaﬁsuseéi Q! PRodubéide fsth rlﬁ@ aldd bPSsiterfidn L<ucrase from
products, such yoghurt, drinkjn hurt, crea

Leuconpgtec Ingenierqifes, sdeksrinsdria Pk‘enttﬁﬁf"ﬂ“é‘? 09/68727m31‘4< preferably

has a Kig‘é‘lé}ﬁ-’avé’}@ mofgaﬁ‘lﬁxs Greigh® MW in Ritkd ‘EynQQ ’froﬁp ﬁlﬁﬁlg 33 b8 V0 &R to

cream ba cEroducts and doughs. 20 Alternan can be
about NG Qﬁ)ptgl‘md (atteeminetl cyith 0oBIS t MYLLSUr eYRy prostd weefpreblyopbout
t bef ore consunption of the
3300 B d%/?l%ﬁ)a%%t Otggpﬁg}nllls preferably in the formof a
povvder or a paste, e.g. mxed W th water. Al t er nan
in andf 26 Bl R M " SERR e Ik EQUEAEE ol
weighD . Mwlh Welednas ecbno i 2td00 Ot)ottal 3mmog1m gtrholt tt&tefrmmédt\ufttﬁ ,GPC
0.1-5 wt.% .0.1- L% 1-3 . % Ina
MALLS gt rigtabiy, B a0y pa Pl Saosaiaol hichompi afetyainets 000 000
to 26 OONPIDSH/inbl I’ﬂnd?soﬁiféfdr@dlvjl g9 abo er0 @200 (B0 g/hElSdnd AR rodubelr with
t hi ckeni ng agen It was _establi she that said

the aid RfpdShertdrd e ausersy A8 ghattsned BHFERR ShHgseaf g grroduction

metholN€ort @cﬁﬂn alfepdaﬁkﬁrﬂi Mg 3USREn N8SddsiiedeaNiifemaddn@Rdyplication
st at ed reV| ousl| 4 fromthe group consisting of

PCT/%RZQP%/Q5 $Pakigh ﬁéﬂpvﬁlyv&mdﬁ%mfﬁl ed starches, starch
phosphat es, pectins, nodified pectins, alglnlc acid,
al gi nates, guar flour, tragacanth, gum arabic,
gel atin, carob-seed flour, gal actomannan, xanthan,
carrageen, karaya gum tara gum tamarind gum gellan
gum mannan, maltodextrins, cellul ose, derivatized
cel lul ose, dextran and m xtures of



10

15

20

25

30

5 two or nore of these substances. The stated
subst ances belong to the prior art and are descri bed
WO poogpeEogiet ail in the technical |iterature aneCT/EP2009/001761
dictionaries, such as Ronpg Lexi kon Chem e, 10th
edition, 1997, Thieme Verlag, Stuttgart; Belitz,
G osch, Handbuch der Lebensmttelchem e, 4th edition,
The tel'ﬂﬂﬂr,ckéipﬁg mﬁf addendirggo tlBe idvientidriahebmb laérlgyl-thbl‘ﬁmifm‘rslnbstﬂhce that

r bohydr
absors a5 R Ak 6h el Bogr Hralig 3 o tsd o y1Sog i colloida
solutid#SA; A. Nussinovitch, Hydrocolloid Applications, 1997,
Bl acki e Academ ¢ & Professional, London. A quite
especi al ly good synergistic thickening effect is
Alterh 8 ¥E Hsedt dcBorBink %ermléﬂgoﬁgﬁﬁﬁck@ﬂﬂg @8dnt tPAcrease the viscosity
conprising alternan and a thickening agent which is
of liqejds ercto émiprorothe shisetedpic properigspf£fled st arches, starch
derivatives, and starch phosphates. letures
conpri sing alternan and two or nore t hi ckeni ng agents
Alterrmgl i8 qtrefdrabryomedtfar ctlh: thoanihged isdetrodhesosmstiar parmaceutical or

dletetlicrprrg]yag%{é)\éf,e iﬁ g0 E‘f%i dll F]ethamrs) hﬂs nbr%g%nga{e{(f’i ﬂesfo négungl,J ‘cl;’lﬁ(q coating
dispergiony Osdhedi a3 pG}SHﬂS((Bétet@I)I fpodstuféd, tfesdsaufif Imd"mmﬁtes randeoedstuff
t hi ckeni ng agent cted from starch
sarting, BiRARGS, T Sren ogar TR atna b L A SR RSEpiog: o ingdudes
beverdgdes. polysaccharlde starch is a polynmer of chemcally
honbgeneous basic structural units, the glucose
nol ecul es. Starch is a m xture of dlfferent nmol ecul ar

Use ff)lo [H'Esbhlc“@ﬂlﬁé‘ ofliditRfic)WobMsnifes Regilitet Rpdittlyr préReEE easofflteman is
olymerization, the occurrence of branchings of th

edlblegbtud@swen@arwn@@dwffsrmay withewtnlimigatign the, selesigd viFare ﬁaufah meat

RGP, TR SRRVt com,

milk, Akmmrslemills batrtcrmslls,emm milkykefinbylencineessp o¢lpprddidg, spreads, jam,
4- S Iy I'inked gl ucose nol ecul es.
weaﬁhyl %PKQU&gguh%uﬁg I ex mixture of differently
branched gl ucose chains: glucose units are linked in a

el 58 A A R OO U5 B

directBl Bdfark, @n@linyidai &h the |tb<5tiéﬁ.@iesl"heldlteﬁ1y@h§ plef@htEntis ths&dm of a

for industrial Productlon or as foods, 30 such
powderor apgste, e Fifed ‘mgb #rice, wheat or potatoes, the

synt hesi zed starch consi sts to about 20% - 25% of

anmyl ose and to about 70% - 75% of a opectin. Basjic
Altemmapfip pdegd ito i feadsytt 1§taa|aeﬁulaﬁbat Proidss g%“sd@fsb?’ preseeritthigkening.
Usual%amréw 052 {0, baSAR e RQall PHBL dnd r@odgah* @»angt %, 0.1-
terature: Ronpp Dictionary of em stry, J.

4M%mNM3m%tz(@Hom) 10. Ed., Thiene, &uugmh

New York (1999); Tegge, G, Hrsg., Starke und

St ar kederivate, 3. Ed.; Behr's: 5 Hanburg, (2004);
In andBadr|aspectithe ToventBiraretakes tén olpekdnitgsagernctomposémri admpriginigenjternan

o {5 Gl T 383 i Gl BT v

synergidtf@Othickelihg refe@r ThRterW "thickenived agpat? kiRrthe meaning already stated
Get rei detechnol ogi e, Behr's: Hanburg, (1995); p. 128;
PreviQusiyci n, Marcel G undl agen der Verfahrenstechnik in der
Lebensnittel i ndustrie 5 [ Basi cs of nethod engineering
in the food industry hﬁ Frankfurt/Main: Verla
In a preferesd) cphediment iy othek Hrigkgaing gaent, whigh toa%th?rdwh #esppg forms the
thlckelnﬁﬁedfg%ﬁ@ ddnfobi&sh, Mk ki ;Lo%%é&ﬁn&f Paaskdt l@&]ﬁ@rghé) 9¥dnts are selected
urg: Behrs Verlag 2004; Kessler, H G
Lebensnrttel und Bi over f ahr enst echni k [ Food and
bi oprocess technol ogy]. Munich: Verlag A Kessler
1996; Martin, A.M Bioconversion of waste materials to
i ndustrial products. London, New York: Bl ackie
Academ c&Prof essi onal 101998. Starch can be obt ai ned
by knomn nethods (see e.g. above nentloned Ilterature)

o o r .. o
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15(such as No. E 1451). Methods for manufacturing
nodi fi ed starches are known to the person skilled in
wWQ p@oasromnd are adequately described in the gRGEERI009/001761
literature. An overview ongthe manufacture of nodified
and derived starches can be found, for exanple, in
Orthoefer (in Corn, Chemstry 20 and Technol ogy, 1987,
from edsgrouphdonsistingaf skacts tsacch dehiaptives, Mddifiell7Qard¢BB) starch phosphates
. Modifi.ed Starch, R dgwe Press OO% n n unctb
pectiny PHUFHL PR S CAEE B EIEBHIS R AP S A Bt Srebglatin
carob@@éd H&dr] ¥Ractériaringn, Denthaledafra @R, kapayaBiiin, 34ra e Sarivting um,
Iase/anylo&@ctln ratio is altered, which are

gellanpm,l TR, Y F’S;‘Z% cgliuless, mve“zegrc@ @H%fi@grapwd mixtures of

two Mbrfe' S0theSGiFs@Ades T fsiafcdl {uBRafkRY b@ﬁ)ng QB tBX JRBE Grtbd are
done by reacting starch with nono-, bi-

descriped yf mawstdetailain the teglnieal lisgratyse) vdtrlztht@na'geénwh asREpmpp Lexikon

Chem[ie?aﬁhho iR By, BRSOV ANYSHELAN s%@yerraw' HIRAHRR der
yglucans y etherTfication (e.

Lebeﬂsmttabohpmhd(ytttsd:cmcuh @892, Spsehgr iVierlag tBeolm-Heidebargidew York; R. L.

whisff AL S Bher EGBSVATRE CRERISRD 1o Rl Sl 8, ¥aBrfhikes, st

Paul, | US &1 at.UNessivdvitcl) Hydionaltwip okpyilieaticss, b997 eBhuchlacAcademlc &
tionary of Chem stry, Keyword "starch
P"ﬁbﬁéwrﬁérré%% J. Falbe and M Regitz (Editors), 10.
Ed., Thiene, Stuttgart, New York (1999); Houben- Véyl
14/2 900; Schriftenr. Fonds Chem Ind. 1986, H,
A quite espceially gred syrergistic Giskeying ielfeet 15 ahieYRdaVEh éldthakar% agent

compgﬁﬁ{on bin QR&Rs BN GOMRASSink @Bt #Rich SYR8lelE &Fom starch,
However , bot terns are commopn terms in standard

modifiqd; ssarghesy starch\Qerip@nes, 199 SVBHCThasPero Mo e 1compgsiag @ernan

and @QPIHU%ttﬁﬁke%ﬂ% %@ﬁtg ggéctar‘ f&h Qﬁ%t 8 ki ehRALs, aar%hlaeamves
romthe prio or exanpl e: Ronmpp Dictionary of

and s(arrénplsttsplyc\techaanBcbéearsdd Mn Repiciat efribgdliment )the rboveEpentioned

omp%sr 1ons &bns‘?’tt %&‘raftelm avt’}(]iY%r ? hljogeutg cﬁ% %ﬁts s-f,[lgc.r:tg%lfr?nm starch,
modlﬁiedearéhes, sEotaderivativeAar stSch plapldasmi , H ; Aoki, T.,
Nahrung/ Food, (2003) 47(4), 274-278; Marques, A P.
Reis, R L.; Hunt, J. A, Biomaterials, (2002) 23,
The pﬂal@ﬁcc%eﬂﬁl)g stakidhi i§ & lpBrymiér oBeéhdidatly h()llrlb g@edys Hasid ygtictiral units, the
Guns : S. .592,. San D ego: A ntc Press
glucorfarprteeﬁrSaﬁtaa%ahﬁ Ptést”’tﬁ"f&fg“rg‘%‘ﬁé‘s" BE prrmp iy Bpfgh respec
to the?rtd%b(ég oPPIPREB 8, (s sddurddncdBf brEnc:hfh]g@))f thdigliebs hBins and their
phosphates (such as No. E 141%; phosphat ed starch
chain dengéfishandewhich gam meeeoney, beemodifigd, e-g phaspleylattde dlai constituents
of sta%cthagr‘éha I §p£@taﬁ1y( Eth. 3mPBse £ 2hdd@ntidfM unbranched polymer of
dr oxypropyl di starch phosphate (such as No. E
alpha ﬂmglycosstlcairla Hlinkad hrease modasulse Amglopediin jshospmales migture of
t —
dtffcrcr?l%' lar%(me H%(r)gyz) egﬁé glglgcésg utlr}gﬁ grr%l} 89%112 a rgéaﬂo&g}! wltﬂrh(l 4)
bondsHirdithe hranchlﬂ@kbme%autdhf&saa kesulp 8f the :bBcQﬁ:?icQ@Q@ddnfmel alpha-

1,6-gl§€$?fcﬁcé§%ﬂ§a§gs ag}rt%rﬁgahl a{]qtso Ls(fh d fnf Enl?ia ﬁasgaercllr r;])rosdua ‘171] Or. ans foods,
such i) @dr expPpleX tdrat ttey whedh drgpofdoss, Oﬂhe sirehglimed [sfaadheconsrsts to about

20 SR S Bk S SRR ELY BO%LE, o

starchl &1 oUéé@&efoF%&ElUﬂuﬁﬁ ofiEtarch Q4al BN E)ta}{nﬂl)@ Bd &6ur(dBineths @allowing
et al., 2000, Int. of Bi ol ogi cal Macr onol ecu j Tg
ieme,

literatgrey Romgy leBtOérrﬁé\ﬁ/Céﬁmatry, ¥ belbpandcidy Besird Fatasipoy-

Stuttgéﬂr Nl@3Y3rK 1988); et%g%er 6 Negkod GME QR RirksdeAWEB, 3. Ed.; Behr's:
phosphat e i ch is bonded in the C6 position of the’

gl ucose nol ecul es for various starches, such as, for
exanpl e, potato starch (between 7.8 and 33.5 nnDI per
nmg of starch, depending on eultivar), starch from
vari ous Curcuma species (between 1.8 and 63 nnol per
ng, depending on eultivar), tapioca starch (2.5 nnmo
per ng of starch) r|ce starch (1 O nnDI per ng of

I e o, o T
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In one enbodi nent cellul ose derivatives are cellul ose
et hers, especially alkylethers and aral kyl et hers,
waRenosesh, without [imtation, be sel ected frBei/EP2009/001761
car boxynet hyl cel | ul ose, sodi untar boxynet hyl cel | ul ose,
crossl i nked sodi untcar boxynet hyl cel | ul ose,
(enzymatical ly) 5hydrol yzed car boxynet hyl cel | ul ose,
Hambuigy, §R00sneG1ihddy Tr, Sxaret: Prdmoetidsudnd Potentielf Wyileye Newl Yk, (1987);

t.hy] cel | ul gse, et hyl.net hyl.cel | ul ose, propyl cel S, be .
ZoeheiE) Bol o DB TR BV BENMTToLD. Hyal ey ey W oneim,
(19975.eklitdies . hwdr Granaragpy ldeeldettbidstechnologie, Behrs: Hamburg, (1995);

nmet hyl hydr oxyet hyl cel | ul ose, . o .
p- 128ekoricim yMawsgly Sirestiacen | deg| Yergahrenstechnik in der Lebensmittelindustrie

[Basi@BSMEMYE R%N | igeht YRS Shdustry]. Frankfurt/Main: Verlag Sauerlinder
et hyl hydr oxyet hyl'cel | ul ose,

1969;Hilsdhenggmen i Prdrundrigs den|Lebensmitipitechpikn BRasiey o€ &qd teggielogy].

| SQ; st : A HSG. B iak

Hamg By §iag Jth3 KB1ch 1 8F Neba i T8 BiovaPARRLG Rl (Food
and biprpeessecobsgegy]aMuyiclyovetlagyh dagslet 19961 MadkeAiMgBiefdnyetsion of

is further .achieved with al ginates, . carr .
wastegpepi, B o BTt LBt AE e B WAl proessional
1998.are m xtures. conprising alteman and anot her thi ckening

agent which is selected fromstarch, nodified

starches, starch phosphates, starch derivatives,

StarclE @d Bé @5Rined &yl MRWINZ@OSthE® (s¥é @FE abBleGhéitibRed HRFIEEGEEDm the
and a m xture of two or nore of these substances. In

usual (spiercesh Segbedti fiyn AGBHRES CHRPBE| (ETIHCAR T VA AP gWect potato,

wheat, mé%t(b&ﬂ),trg@, fle! BIRD, AN tHS, Q8 BREm! testkan) aﬁ:@rn@,ggé'a&, beans,
are preferably in a melght ratio from10:1 to 1:1 o

bananas rGolysw¢lling pingh dag proged toghe ey Adveptageqys el kg starch which is

R el CoinkY, ioh €arPbe starchr Fo PotdBed t
used gnr (]e-k%ecle F%B?())% ﬁ%ﬁéfﬂhe 1?@#@? %‘g‘%m‘ll%e trﬁlbckse n‘l'%ngoag' g%t ’ mar'an 2
(arrovzronf)osissave ftap@na)peweat petar, evhieats andizst (coul), fyor ree, Yadey, millet,

ex le,a ranul es _or wder IS
oats, SEERY i, B0 el pRRL G on iR 1 BRI b alcHE the strch
which i8weéd inahe inhthe porapasiionl of tikegresenbindertionpambe b svaxpk@rwh. Waxy

and 30 anot her t.hickening agent, are.prepared in .t
starcty GEopii 6 B oo L TER s PSR e P h SRR ey tes
than PYE SRt préfeiakEdlebdthadr ®opelen a@ed pesferbbly degatbon P96 and most
unit, for e§anpl? in_a packing unit with two segar?te
preferablt lgrsn®AR, 1 YniomyiaseeWaKY SHESIEE P PAaY: e gRE maize (com) are
particGRAY 3hik8Te, ANHovt BEingliRgkd tdthedeeni ng agent in the ot her
container. By neans of the kit, a thickening agent
conposi tion according to the invention can be prepared
In co@ﬁnc,rn%ﬂ Withedle :ﬁ)ﬂes&h EnveRfion, e RrdMoHifRd sBrdP it fbe understood to
onponents and can then be used further. Both
mean acstguein ¢lret ehagicteribtécs lof twhighchaye beer chighgedi aftep isalation frompyegetable
T ther ) i . .
cels 0 R pr B S A Pk e ek ) AEDAE SRAHE, may
be malifiddeto cinfee alia lincyeape diestablliyy sgadnst bxcessoatiHepte deid tamd dteezing; to

star.c hos e..starch derivatives,. or.a nm xtur
chandg [ e ° O et U ROl R B Al o e
prese@h@htionfthd hedifiedparing stach thdihakbden hea-teaed andibt ycid-treated.

el ected as alread scri bed. above fo0 he thickenin
In » 3GukE CORGRLTE| GnaodBrh i frer opdeked fEy S Abiner
embolitiedf) tthd Mol ffedtsBibcht B of §8rchl EeafOpolimer. i el Othet ¥mbodiments, the
descri bed thi ckeni ng agent. conposition or

of the

modifigdastarslyds \an Raddisedpuechi Qlkﬁl’(ﬁ‘P"‘@Wéﬁqdh%‘R]én'i’lﬁ‘bChB‘* starch, enzyme-
treatefl QRASH, WkdtSlatel QRASH, UkltyBiEcRT IxidlGedPStREN CorSpreloefafRSSd Shifch. In a

I nternmedi ates. Use fof the thickening o? di etetic)

foodstuffs is one enbodi nent of the invention.

Foodstuffs 15 may without [imtation be selected from

sauces, neat juices, soups, dressings, dips, mlk

products, such as yoghurt, drinking yoghurt, cream

full-fat mlk, skimed mlk, butterm |k, sour mlk,

kefir, whey, nousse, jelly, pudding, spreads, jam ice



10

15

20

25

30

The conposition is added to a foodstuff in an anmount
with which the desired degree of 25thickening is
WQ@2iwwawvees Usual anmounts are 0.1-10 wt % based BGI/EP2909/001761
total weight of the foodstyff, 0.1-5 wt.% 0.1-4 w.%
or 0.1-3 wt.% In yet another aspect, the present
invention relates to a foodstuff, foodstuff starting
furthep edoditnent; tHeanstiified dtarciniser stardh adter, inhmirticubin taatanch &ter, wherein

t hi ckeni.ng. agent . conposi.tio scri bed above. .
the e SRHREHFInBoEhiGROTAGM BB f DRI SR e, Patculrly
prefexamgf gleablaye Prosphare eaital)Valphiiee Hahihelee mbaaea@emtrate starches.
onposition can be mxed in with a f oodst uff dur

Pamcakawa@wlsﬁ opmadifteds fegakes AT¢ dextrigs (k|35 W f1800), acid-treated

starch@? WA Ny E‘:’i4dlgealfcﬂﬁ’ig§ﬁd&§ﬁe?l star¥ds (such as No. E 1402), bleached
9/ 109408PCT/ EP2009/ 001761 10 Foodstuffs according

Starchle@ (sush dsnVenEi W3 meoxidisednsyehesi (iahaey dle- e 1404 eenzyme-treated
]

s LTRSS By 581103 € P e

phosphaliest {fuah asiNok E i;4(1120m1nhd>spﬁatdd di tﬂtﬂ:rt}ephnspkqtesbwh a8 Nk, E 1413),

e A BB G LA B0 M BRSRo A%e. &

1420)i Bocenitedstath&q(stichl BING B B124a), niedthladd di stareh rad@atem (sutlhes No. E

of foodstuffs, foodst tarti roduct s
1422)gpcei it BOErHBAah 8RO f cH SEhEgRERS jeh o No.
1430)aﬂﬁi?6xﬁﬂiﬂ90§h&h&r(s@§ ad ORYC Ei 1880), BRAYE prépyltiXestch Qly\térblb (such

foodstuff, foodstuff st artlngsé’J product or foodstuff

as Nq rﬁ b dilrexyrrpyiadipsatch ehesphites Guef 2 Noc Eeli4dy sérehs sqdium

octenﬁas%caﬁat@scféhﬁﬂls@@m fstdrbifesf QeRat wWof E ]‘4‘3@?%Eé’cgflfateatﬁ'fcﬁiﬁ%arches
roduct or foodstuff internediate undergoes a

(SuChta$bTatEréﬂﬁ1)after addi ng the thickening agent
conposition according to the invention. Heat treatnent
nmeans heating the foodstuff, foodstuff starting
Methcp:}sddumamdacttﬂrir@jmboliﬁéd statchesnarelkaoven taothg Pers00 Ekillechih thhiert and

are adee aly elglgdescn (()jlar gtlpe gente};]a‘ij l'llrularg relSAJ% I%%erQ/{e%d %ﬁttlhﬁ? manufacture of

W n e pro uction process
modlﬁhdlr anldi derivef sthrehdsi dag be Sowal; fﬁkﬂx&mﬁhdnﬂ@phxmﬂ& (enCbimg Chemistry

and T%a‘g\% CU| ﬁSg: Ogseﬁ%g({mmgzg %%d ap ot %e@?i,n[%o}h%eg %tarch

Ridgv{rdm\/[&Bgs! Zo02i s descri bed bel ow with exarrpl es, but these
are not in any way to be 20regarded as Iirriting t he
scope of the invention. Exanples 251. Production of

In corﬂhﬁ&iBH @ﬁth'\(ﬁ‘é Bl%’enl 1nv¥ﬁ‘t‘i‘on9 HRSEM Rl BerVhSie R % ¥@enderstood to

transf or ned E. coli dH5a. pAl-B-AlSu contains the

mean 3Rreksy wh@sesa@@&@ﬁ/@@ybpem ti grajieredaphich pempasiiallydydrolyzed or

o f
o SATAUGURA SR bt AT B

reactinhetarsh grithl mcp@mhld@r polyfwictidnal geagents ot epdipigdecrds. Segh reagfions

g T
hydroaydlieyistahesic rea&aﬁcaslon,n dexiddtios tandms cgnaﬁtqopaslymenilzantioh. dtarch
denvaéﬁygwfzgfrtlf% gﬁx}eg %§ ggcﬁ} ﬁggol S 1?% tse?arg{re Tvblaﬁnt 1est iﬁcorporated
by ref2R0&- R@%@Sﬂ@ﬂnﬁ@%@feﬂl&l&6ﬁe3&ﬂord “starch derivatives”, J. Falbe and M.
Regitz (Editors), 10. Ed., Thieme, Stuttgart, New York (1999); Houben-Weyl 14/2, 900;
Schriftenr. Fonds Chem. Ind. 1986, H. 25, 5. The terms “starch derivative” and “modified
starch” may, in some cases, encompass identical substances. However, both terms are

common terms in standard literature.
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repressor, which is encoded on the sane plasmd and is
expressed constitutively by the plactamse pronoter.

wo poovhomotvay expression of the alternan sucraseCT/BP2009/001761
stringently suppressed until efficient chem cal
i nduction by tetracycline or anhydrotetracycline, AHT,
occurs. 5The cells were precultivated in m neral
medi um (Horn et al ., 1996) with 100 p. g/rrfl anpicillin

u ou

oo PRI, L B TP A b B o
exampilé: I&)?@)pamﬁtlbrihﬁjdﬁﬁ(ﬂhdmﬁthy EIHMISH aldeV r Repyte |(Edieor§) AHI Ed(, Thtme,

/ , A further at, 25C. el|ls. were
Stuttgfp N ¥t ( P08 s $o1°005 Aris: ASCH SSHEmSiogY  fprahim,
H. R.Casbk2 Yanfod) L5Raw skab@NHX- AJ&O]T aNQhrﬁ?fg/F&ﬁI @ﬂ)OG? umg),am—z?s

hlgh ressure honogenlzer The cel

Marqussnfr Pf (Reisel R dr Hpntad ndye diomatenals, 6(%%022@(30(54}1@3/7‘7@ Vhistler u.
BeMllTé}q Féégefdaﬁétﬂﬁt Ga¥as (F), kst %Zegaﬁ)ﬁl%boAgz?deﬁmﬁPtfeQ Ry ddicular

an a ' nan SUCrase extract Wwas tai ned. Alternan was
examplesoefistazches phespbaies are enonlyj star¢haphobphatrst(sush as Wei EH410), di starch

e SDELONHa55E iy 400 By PR 8 20100

acetylstad dasterchxhpsphate (Qeh(aapyr. dx141398@1 hyvirdxgpropyhéi staelt phesphate
( hml%ft Li._;g 4\533 i ncubated for 60 hours at 37C. The
such &3 N b, EH* bt ai ned was precipitated with 60 liters of
techni cal ethanol for 40 h at 4C, then washed tw ce
60 liters of t i cal anol. and once with 6
Starch E’I}Oéﬁ’*?t%‘?a“éﬁ% siprEh P ?sgﬂ@tf ﬁ*am “‘Tﬂlé a GlOBAEH ! indhe @%’ifg%or Co

pomh&t’of‘tﬁ@ﬁﬁ]frﬁéﬂz@ﬂ igARRoseishonRir Tk & Q& HIezukGH S0 | asmm&hte 23,
ternan was_ approx. 37 000 000 g/ nol

267-2f%t Hbe phoghale dz%ahvr@ <3§ thmélowhagemndstﬁﬂlp sgltmsgﬁd coplants is
dlstlnélflé?lred gﬁ%&@x‘apfn' tRat a ?ﬁ%xﬁ%&?@% 469 30 e PhBHMate '?ad-fcal&ﬁ'the C3

he cells were precultivated in m neral

pOSItlmmduanp(q;mnateleer% to 7(!?@96)thwh0hp}zﬁtﬂoraéltcglﬁ il therfet eesitiqnnof the
glucoﬁngloilﬁgu@e 5 ?kﬂ%ly%&ﬁfe@l Bn&gbwn}rthw,t t, th 1. VIS Biological

I nocul at e recu ture e cells were grown
Macrauol Hes aZﬁdzat 268). Biswhowle! db 2900y CobOBIDY e FolBEs Aby163-174)

determmecfi co eoq starcthh h%QEMP oﬁl 1sab(%1§ CLHlethg %'En_ Bos{thé)S 6he o%lucose

grown ur to an
molechid fart vﬁﬁjﬁs st'ﬁh.aes; shb}s aMbﬁe;tmplfcesﬂomtb bt;arch (between 7. 8 and 33.5
centrifugati resus
nmol &5 Mg ot H iRk SGPeReing o SRR oL TS R e st rpiss (BRveen
1.8 an@ys3! ol pl?Ql@ @é}fe}xdmé_ be cﬁl@ﬂvhr) | tysiadastanels (2.5 aabEperwhgd Bf starch),
DNase/ RNase 4%8{ The resul tant ext ragt was
rice stagcht(] 10fra@<écper ﬁlgo? 1) MHBE RFFN $AFEN (rhelinEwb peFeiye of starch) and
Sorghlgﬁlsﬂafghqo 9GAdS bértrheht fark)c! udi ng the inclusion bodies.
The supernatant was di scarded, the pellet was
resuspended in 8 Murea, 50 mM NaAc pH 5.3 and
The §t£§+‘ %tl dle ggeda[h 'Méu Eorl? S;tﬁ)% of*Mt}{eh &%k'xﬂ&ntlon can in another
I ssolved cel lul'ar cohstituents mere renmoved by
embodimentrbiefargsistarg star@s pasticul ahaangrod thiedmowh eesistape stargh sipes Wwiss4.
diluted 1:18. 75 tinmes in 0.5 Murea, 2.5 nM CaCl2, WO
2009/ 109408PCT/ EP2009/ 001761 12 100 mM NaAc pH 5. 3.
A qulféhaepacmﬂatguoda siyriergiﬂtilasthiokenhmﬁf&st mm}se aéhiwd rwithnavthibketieg ygent
[‘[ g nltrZ?en an lﬁ)‘i c ﬂ e cellulose, or
COmPRLI | ?‘9?’{}\%%% FEFRP R HEQ T R B 5‘&?’1 \‘"7? t1§}1 Y

denva(lkﬂp edtuMssgERarpleabl ded@Riddd céMdose Mniré, @fthcﬁxallinﬁfﬁﬂln cellulose

corresponds to the convers n of 1

cthersy 1, R BlRseRtatn i FELMITePERPEONag) I But&at?ducéa“‘flﬁsealtm‘e
cellule¥¥xdnttoBEnald, QEINARSEMb iRt &Y, ceMosbsent ai ned 75 mM NaAc

pH 5. 3, 20% sucrose and 5000 ml renatured inclusion

bodi es (approx. 11950 units). The reaction m xture was

i ncubated for 47 hours at 37C. The al teman obtai ned

was precipitated wwth 30 10 liters of techni cal

et hanol for 40 h at 4C, then washed twice with 30 1

techni cal ethanol and once with 30 liters of 60%

absol ute et hanol The product vas dr| ed by

- . o o o o o - L e Y
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20under nonlimted grow h condition. App! Mcrobio

Bi ot echnol 1996; (46): 524-532. 2. Thickening of sauce
WQRIMIBINM e sauce system was sel ected for testPEHEPII/001761

viscosity-formng propertigs of alternan. Basic

reci pe Chicken broth 89.85% Starch 2.83% Soybean oi

3.63% Fl our 2.12% Chi cken bouillon 1.21% Xant han 0. 25%

Salt 0.10% WO 2009/ 109408PCT/ EP2009/ 001761 13

AN A TR L AE T

aralkylathe®s, CORRANYah, WRkHRd Ut IRitadidn,t Bé Cdé&ﬁt%ﬂ Strora Cedpbdxyghiethylcellulose,
defi ned as heatln the recipe with alternan to a

sodiumeatprspmetiviceylogss Sppeinke SH%‘PH‘P?\‘BOWQ‘W@“P'@%e(F‘é%ymaélca“Y)
hydrofcygéd :I:Qrbﬂlﬁh@tﬁy?lcelllufosgOc&Q&&&h{E%yﬂ{ﬁR)x%thﬂcéﬁu‘k%ga theWd&eellulose,

rried out , teman was sStirred into the sauce
ethylcgfiulese, t he 19thnimﬂ§h>éceﬂgloa¢,ng t i rasopylaelelesd, ty  benzylcellulose,

hydro%&ﬁ%g%%%%%snggfu{ 219%96&§é?hﬁce%hf69é§fi el d RY dbpPsFBi & iulose,
methylhydroxyethylcellulose, methylhydroxypropylcellulose, methylhydroxybutylcellulose
ethylhydroxyethylcellulose, hydroxypropylmethylcellulose, and Cyanoethylcellulose. See
also: Whistler u. BeMiller (Hrsg.), Industrial Gums (3.), S. 475ff., San Diego: Academic
Press 1993.

A quite especially good synergistic thickening effect is further achieved with alginates and

carragceen.

Still other beneficial embodiments of the invention are mixtures comprising alternan and
another thickening agent which is selected from starch, modified starches, starch phosphates,
starch derivatives, cellulose, derivatized cellulose, alginate, carrageen, and a mixture of two or

more of these substances.

In the thickening agent composition according to the invention the alternan and the other
thickening agent are preferably in a weight ratio from 10:1 to 1:10, more preferably 8:1 to 1:8,
even more preferably 5:1-1:5, especially preferably 2.5:1-1:2.5 and most preferably 1.5:1-
1:1.5.

The thickening agent composition can be in a great variety of forms, for example as granules

or powder, and a powder is the most preferred.

In another variant of the present invention the previously described components, alternan and
another thickening agent, are prepared in the form of a kit. This means that the two
components are present unmixed but are put together in a packing unit, for example in a
packing unit with two separate containers, with the alternan contained in one container and
the other thickening agent in the other container. By means of the kit, a thickening agent

composition according to the invention can be prepared as required in the form of a mixture
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10 constant 20 rev/mn. The spindles were changed
dependi ng on the thickening of the sanple. The sauce
wWoR®INNBMht to roomtenperature (21C). The vi BCOEP00EB01761
were in the range from20 gP to 80000 cP (cP =
centi poise). 15 Method: a) Method w thout cooking 1.
Measure the chicken broth 202. Prem x the flour with
of the&bﬂlbﬁrﬁbntsi dnd pae thenbe dsedAddhdrhBotd rcymm')ndntsroef theokit axie ghreferably in
i cken broth, whisking vigorously 4. Determne the
powd ?’P?PV|SCOS|ty (scale from1l to 10, where 1 denotes
| ow viscosity and 10 denotes very high viscosity) 5.
Add the chicken bouillon and salt 256. Add the OL 7
The qthestthickening Reen dn the Xit; eanpls sheyfameops glteaggstajed above for the

comp&%o%@ NihB&eH &ﬁteh&bec\{dlﬁ":ﬁéfe}aﬁl){ §t§1%h emblited Stath %Qrch%%ﬁhate

enotes | Ow vi Scosi'ty and enotes very hig
starchviesw:ztsyps, P¥ a guixtars\of twe pempegrpf, ah?@e SHRBIARGES. nTherpéOportlons by weight

of thf{tﬂg‘gmﬁ&]t%{ﬁtg r§ tBQ kit \I\if%l {Bégt;eféggo% FH0YE rl?c%&ﬂ%%yﬁfbe@%gove for the

e sauce (ofe]o) he sauce Is
thickestnglage oomp®iong.1C) 11. Add t he alteman in stages
until thoroughly m xed 12. Determ ne the viscosity
after adding the alteman (scale from1l to 10, where 1
In ancBBObgRc] Y piesmoIhtentiamdeldfds denht ase Ve the hlbrgﬁously described

vi scosity) WD, 2009/ 1.09408PCT/ EP2009/ 00176
hickepigg F45H] SHOROC BT (9 B° precer ﬁ@SC}‘ﬁ?ﬂO Shatos ofe Whjekenite of
foodstyers, TBsksWift flar6 AR oBEctSdr fodlBaFEinerihbRated)i cken br oth 2.
Prem x the flour and alternan and, if present, starch,

3. Add the dry mxture to cold chlcken br ot h, mhlsklng

Use fof! tﬂ@ﬁl%lkl% 8¢ (d%tfa moﬁ&uf'fg‘% on®leRib¥digeRsdfite ﬁﬁé’rﬁioﬁ FdRABRufts
ere 1 denotes |ow viscosity and 10 denotes

may WIélroylt himgtation de selested frOB sauagry megk juigrisc RamsbFEIsingsndipn dilk
produ@t@,l duch as yoghurt, drinking yoghurt, cream, full-fat milk, skimmed milk, buttermilk,

sour milk, kefir, whey, mousse, jelly, pudding, spreads, jam, ice cream, bakery products and

doughs.

The previously described thickening agent composition or the previously described kit can be
mixed in with (dietetic) foodstuffs during production of the foodstuff or directly before
consumption of the foodstuff.

The composition is added to a foodstuff in an amount with which the desired degree of
thickening is achieved. Usual amounts are 0.1-10 wt% based on the total weight of the

foodstuft, 0.1-5 wt.%, 0.1-4 wt.%, or 0.1-3 wt.%.

In yet another aspect, the present inventior; relates to a foodstuff, foodstuff starting product or
foodstuff intermediate that contains a thickening agent composition as described above. The
content of thickening agent composition is preferably as stated above. The thickening agent
composition can be mixed in with a foodstuff during production of the foodstuff or directly

before consumption of the foodstuffs.
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6. Add the oil 7. Heat the m xture to a tenperature of
85-88C 8. Determ ne the hot viscosity (scale from1lto
waeovibmne 1 denotes | ow viscosity and 10 denoPEBER®NY001761

hi gh viscosity) 159. Cover;¢ he pan and nmaintain the

tenperature for 10 mn 10. Renove the cover and whi sk

the sauce while it slowy cools 11. Put the finished
Foodssﬁfscai:cd)rﬂm’g tp nties ventiof may walaht diealatidd Re seledtat fri@nhapades, meat

and al t er.nan haveas n|f| ant effect on Vi S|t
oS upg FEUBR SRR BRCG P RS SRR ek,
milk, SMf@iedi il @u@érfnﬂﬁtsoeamllla,eke@ila,sveﬁe\y,eﬁhousek, 6%, phidding) spieads, jam,
increase in viscosity is observed when the alteman

ice creagh bakRTY BEodBfs ptkdougies from 2% to 6. 25% (appr ox.
10000 cP). At a starch 25 concentration of 2.83%
there is a 4-fold to 5-fold increase in viscosity
Finally sipprinyentiac@bo reljesvineh mafiwdapt Bcrraring dhe ¢itepstyi anquQSmffS

2 t % esul re
oas SRR LA Rafhd cRERRCL B0 P R S
compostlomasedeamhed rbixet wesredcinokitn the fnelistufe feddswffsgartingproduct or
foods&gﬂct%m [ & t| on. Wien the alternan concentration is 2%
RIFAE°U%s not increase the viscosi ty significantly.
When, hovvever the alternan concentration is 6.25%

the difference i n SCOSI bet wee oQki d )
A paliiedh el G2 A Yhapost LY DELYRSR OGLAG A Mt yarin
produbf @ Fests Ml ihferirédlate dndergtfes 2 QOA it RROEHET éﬁﬂ?@@gﬂﬁﬂc’bﬁﬁ@ agent
15 3. Thickeni_ng of puddi ng Three differ

compeRRTLAERTAIEGH e RvRigh: H?ahtr?aéneﬂz meang heating; f%ﬂﬁiawffhfoaestuff
startir Jr&ﬁfc?&t fodtigHifE Tt RRABRND 8L 100S, 268 the?hedfin@ 8 tdkdFfce during

were tested in instant pudding and synergi es between
the pegidpetionaprogess o5t @Hewingethe meoduchon emceny dendiatipasof heating is

variat?é SRPJ gnﬁcb(ﬁ(}fl%bz{}gcdlﬁ‘ HSRHRE %s&allyTH@w@Je@r}ﬁQnd%}akes place for at

experl was Firm Tex(r), ‘a nodified arch

least esetorddl f r om waxy mai ze from Nati onal Starch conpany,
and in 10 experinments G Hand | wth 4.5%
concentration it was U trasperse 20008, a nodified

The psdsertt drtvedtion iv descfibaibeles withakaneplés; bun thisst anmet inSingvaly.to be

%t(] L stu t ar e &rt sent d in the follow ng table.

TeBarcR 43 WéH]ga{ 4 EPA Wg\félog thi ckening effect. A
synergistic interaction between starch and al ternan
was found, and it was especially 15apparent at a
hi gher starch concentration. W)

Examph39/ 109408PCT/ EP2009/ 001761

1. Production of alternan
Method 1

The plasmid pAI-B-AlSu Q29 was transformed in E. coli dHSa. pAI-B-AlSu contains the
coding sequence of full-length alternan sucrase from Leuconostoc mesenteroides strain NRRL
B-1355 (cf. WO 00/47727), without the N-terminal 39 amino acids of the signal peptide,
linked to an octapeptide strep-tag at the C-terminal end. The strep-tag is linked via a dipeptide
linker to the protein. Expression of the alternan sucrase is under the transcription control of

the tetA promoter/operator and repressor. The tetA promoter is strongly regulated by the tet-
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16 - W17 5.0% | arge air inclusions, uniform 100. 000
00'0 large air inclusions, uniform261.200 9.17 a,

wao.2009/169468 , ,A- cd 6- 2 -F6 g- .>rn r. y; HCI/EP2009)01761
7, 2)=oa) :m-=.=a, a, 73 E..E i 00009 L'g | I%
%' Z

repressor, which is encoded on the same plasmid and is expressed constitutively by the (-
lactamase promoter. In this way expression of the alternan sucrase is stringently suppressed

until efficient chemical induction by tetracycline or anhydrotetracycline, AHT, occurs.

The cells were precultivated in mineral medium (Horn et al., 1996) with 100 pg/ml ampicillin
and 10% LB medium. Mineral medium, without LB, was inoculated with this preculture. The
cells were grown at 37°C and induced with anhydrotetracycline (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 and 0.05% Triton X-100] and extracted using a high-pressure homogenizer. The cell
lysate was centrifuged for 20 minutes at 4°C and 20000 rev/min. The supernatant was filtered

on a 0.22 um filter and an alternan sucrase extract was obtained.

Alternan was produced in a 60-liter biotransformation, which contained 0.13% acetic acid,
100 mM NaAc pH 5.3, 20% sucrose, | mM DTT and 1600 ml filtered alternan sucrase extract
(approx. 3900 units). The reaction mixture was incubated for 60 hours at 37°C. The alternan
obtained was precipitated with 60 liters of technical ethanol for 40 h at 4°C, then washed
twice with 60 liters of technical ethanol and once with 60 liters of 60% absolute ethanol. The
product was dried by lyophilization. The weight-average molecular weight of the alternan was

approx. 37 000 000 g/mol.

Method 2 (for Example 3)

The plasmid pAI-B-AlSu Q29 (for description see above) was transformed in E. coli dH5a.
The cells were precultivated in mineral medium (Horn et al., 1996) with 100 pg/ml ampicillin
and 10% LB medium. Mineral medium, without LB, was inoculated with this preculture. The
cells were grown at 37°C and at an optical density (ODgg) of 50 they were induced with
anhydrotetracycline (AHT) (0.2 mg/L), and grown for a further 22 h up to an ODggo of 140 at
25°C. The cells were harvested by centrifugation, resuspended in 100 mM NaAc, pH 5.3 and
disrupted with a high-pressure homogenizer (2 cycles, 1200 bar). The cell lysate was treated
with DNase/RNase (3 mg/l). The resultant extract was centrifuged in order to obtain the
undissolved cellular constituents including the inclusion bodies. The supernatant was
discarded, the pellet was resuspended in 8 M urea, 50 mM NaAc pH 5.3 and incubated for an
hour on ice, with shaking. Undissolved cellular constituents were removed by centrifugation.

For renaturation the supernatant was diluted 1:18.75 times in 0.5 M urea, 2.5 mM CaCl2,
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interspersed with air, uniform 61.000 000
interspersed with air, uniform 180.000 171:CZ o0 oc5

WwW®0009/199408- - (DO ..... - ¢cn5. -.0.cr,cO>. PCTEPTING/001761
O- Fs, >:. -cc 0. -09.E1cccO..= 8-8.6
"IT, a.,> ....E owa 87, c'gwa, Easc ._6 8 000.903
Lg'6Z 4.5%1 interspersed with air, uniform 00361.

100 mM NaAc pH 5.3. The renatured inclusion bodies were frozen immediately in liquid

nitrogen and stored at -20°C.

The activity was determined in an activity assay (Lopez-Mungia et al., 1993). One unit of

alternan sucrase corresponds to the conversion of 1 umol fructose per minute at 37°C.

Alternan was produced in a 30-liter biotransformation, which contained 75 mM NaAc pH 5.3,
20% sucrose and 5000 ml renatured inclusion bodies (approx. 11950 units). The reaction
mixture was incubated for 47 hours at 37°C. The alternan obtained was precipitated with 30
liters of technical ethanol for 40 h at 4°C, then washed twice with 30 1 technical ethanol and
once with 30 liters of 60% absolute ethanol. The product was dried by lyophilization. The
weight-average molecular weight of the alternan was approx. 40 000 000 g/mol.

Reference:

Horn U, Strittmatter W, Krebber A, Knupfer U, Kujau M, Wenderoth R, Muller K, Matzku S,
Pluckthun A, Riesenberg D. High volumetric yields of functionally dimeric miniantibodies in
Escherichia coli, using an optimized expression vector and high-cell-density fermentation

under nonlimited growth condition. Appl Microbiol Biotechnol 1996; (46): 524-532.

2. Thickening of sauce

A simple sauce system was selected for testing the viscosity-forming properties of alternan.

Basic recipe

Chicken broth 89.85%
Starch 2.83%
Soybean oil 3.63%
Flour 2.12%
Chicken bouillon 1.21%
Xanthan 0.25%

Salt 0.10%
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Alternan, produced as in Example 1, and/or starch (Resista®, a modified waxy-maize starch

from Tate & Lyle company) were used as thickeners.

Cooking: defined as heating the recipe with alternan to a temperature of 85-87°C and holding
at this temperature for 10 minutes. If no cooking step with alternan was carried out, the

alternan was stirred into the sauce after the 10-minute holding time.

Viscosity measurement: measured with a Brookfield RV viscometer. The speed was set to a
constant 20 rev/min. The spindles were changed depending on the thickening of the sample.
The sauce was brought to room temperature (21°C). The viscosities were in the range from 20

cP to 80000 cP (cP = centipoise).

Method:

a) Method without cooking
1. Measure the chicken broth
2. Premix the flour with starch, if present
3. Add the dry mixture to cold chicken broth, whisking vigorously
4. Determine the cold viscosity (scale from 1 to 10, where 1 denotes low viscosity and 10
denotes very high viscosity)
Add the chicken bouillon and salt
Add the oil
Heat the mixture to a temperature of 85-88°C

N

Determine the hot viscosity (scale from 1 to 10, where 1 denotes low viscosity and 10

denotes very high viscosity)

9. Cover the pan and maintain the temperature for 10 min

10. Remove the cover and whisk the sauce while it slowly cools. The sauce is still hot (65-
71°C)

11. Add the alternan in stages until thoroughly mixed

12. Determine the viscosity after adding the alternan (scale from 1 to 10, where 1 denotes

low viscosity and 10 denotes very high viscosity)
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13. Put the finished sauce in a preserving jar and seal

b) Method with cooking
1. Measure the chicken broth
2. Premix the flour and alternan and, if present, starch,
3. Add the dry mixture to cold chicken broth, whisking vigorously
4. Determine the cold viscosity (scale from 1 to 10, where 1 denotes low viscosity and 10
denotes very high viscosity)
Add the chicken bouillon and salt
Add the oil
Heat the mixture to a temperature of 85-88°C

% N o w

Determine the hot viscosity (scale from 1 to 10, where 1 denotes low viscosity and 10
denotes very high viscosity)

9. Cover the pan and maintain the temperature for 10 min

10. Remove the cover and whisk the sauce while it slowly cools

11. Put the finished sauce in a preserving jar and seal

Results:

Starch and alternan have a significant effect on viscosity. At high concentrations of starch and
alternan a synergistic effect can be observed. At 0% starch an increase in viscosity is observed
when the alternan concentration increases from 2% to 6.25% (approx. 10000 cP). At a starch
concentration of 2.83% there is a 4-fold to 5-fold increase in viscosity (approx. 45000 cP)
when the alternan concentration is increased from 2% to 6.25%. These results are shown in

Fig. 1.

Cooking has an effect on viscosity and there is interaction between cooking and the alternan
concentration. When the alternan concentration is 2%, cooking does not increase the viscosity
significantly. When, however, the alternan concentration is 6.25%, the difference in viscosity
between cooking and noncooking comes to about 20000 cP. These results are presented in

Fig. 2.
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3. Thickening of pudding

Three different concentrations of alternan (0, 2.5 and 5.0%) and three different starch
concentrations (0, 2.25 and 4.5%) were tested in instant pudding and synergies between

alternan and starch were evaluated.

Alternan was prepared according to Example 1. The starch in experiments A-F was Firm
Tex®, a modified starch derived from waxy maize from National Starch company, and in
experiments G, H and I with 4.5% concentration it was Ultrasperse 2000®, a modified starch

derived from waxy maize from National Starch.

The results are presented in the following table. Alternan and starch have a thickening effect.
A synergistic interaction between starch and alternan was found, and it was especially

apparent at a higher starch concentration.
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3. Synergistic effect with starches, cellulose derivates, alginate and carrageenan

3.1 Material characterisation:

Starches:
o Regular corn starch (Sigma)
o Waxy corn starch (Sigma)
o Rice starch (12-14% Amylose, 0,5 nmol/mg C-6-Phosphate)

Cellulose derivatives:
o Walocel CMC 50000PA (Na-carboxymethylcellulose) of DOW chemical company
o Methocel K4M (hydroxypropyl methyl cellulose) of DOW chemical company
o Methocel A4M (methylcellulose) of DOW chemical company

Alginate: Na-Alginate (Sigma)

Carrageenan : lota-Carrageenan (Sigma)

3.2 Methods :

Rapid visco Analyser (RVA):

Alternan in combination with a second thickener was tested in a watery solution (25 g total
weight) in Rapid Visco Analyser (Newport Scientific Pty Ltd., Investment Support Group,
Warriewod NSW 2102, Australien). The test profile consists of the following:
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The measured viscosities were as follows:

Initial cold viscosity: viscosity at 5:20 min

hot viscosity: viscosity peak at 95°C

end viscosity: viscosity at end

Texture Analyser (TA):

The gel strength of RV A-samples was measured after storage at room temperature (23°C) for

about 20 hours using a TA XT2 texture analyzer. The settings on the texture analyzer were as

follows:

Measur

ement principle:

Forward speed:
Test speed:
Trigger value:
Reverse speed:

Distance:

2 mm/s
0.5 mm/s
20g

0.5 mm/s

7 mm

force in direction of pressure

The positive peak (F1) and the negative peak (F2) in grams were determined.
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Patent claims

Use of alternan as a thickening agent.

. The use as claimed in claim 1, wherein alternan is used as a thickening agent for

foodstuffs.

. The use as claimed in claim 2, wherein the foodstuff is selected from sauces, meat juices,

soups, dressings, dips, milk products, such as yoghurt, drinking yoghurt, cream, full-fat
milk, skimmed milk, buttermilk, sour milk, kefir, whey, mousse, jelly, pudding, spreads,

jam, ice cream, bakery products and doughs.

. A thickening agent composition comprising alternan and at least one other thickening

agent.

. The thickening agent composition as claimed in claim 4, wherein the other thickening

agent is a polysaccharide.

. The thickening agent composition as claimed in claim 4 or 5, wherein the other thickening

agent is selected from the group consisting of starch, starch derivatives, modified starches,
starch phosphates, pectins, modified pectins, alginic acid, alginates, guar flour, tragacanth,
gum arabic, gelatin, carob-seed flour, galactomannan, xanthan, carrageen, karaya gum,
tara gum, tamarind gum, gellan gum, mannan, maltodextrins, cellulose, derivatized

cellulose, dextran and mixtures of two or more of these substances.

. The thickening agent composition as claimed in claim 4 or 5, wherein the other thickening

agent is selected from starch, modified starches, starch derivatives, starch phosphates and

mixtures of two or more of these substances.

. The thickening agent composition as claimed in one of claims 4-7, wherein the alternan

and the other thickening agent are in a weight ratio from 10:1 to 1:10.
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The use as claimed in claim 14, wherein the foodstuff is selected from sauces, meat juices,
soups, dressings, dips, milk products, such as yoghurt, drinking yoghurt, cream, full-fat
milk, skimmed milk, buttermilk, sour milk, kefir, whey, mousse, jelly, pudding, spreads,

jam, ice cream, bakery products and doughs.

A foodstuff, foodstuff starting product or foodstuff intermediate, wherein it contains a

thickening agent composition as claimed in one of claims 4-9.

The foodstuff, foodstuff starting product or foodstuff intermediate as claimed in claim 16,

wherein it is selected from sauces, meat juices, soups, dressings, dips, milk products, such
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