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WO 2009/ 109408 PCT/ EP2009/ 001761 1 Use of alternan as
a thickening agent and thickeni ng agent conpositions
WQWY/a9498g al t ernan and anot her thi ckeni ng R{SHER200%W1761
present invention relates tjo the use of alternan as a
thi ckening agent, in p tier for 5 foodstuffs, a
t hi ckeni ng agent conposition conprising alternan and
Usabf hitashn ase thitkaing ddentiahthideaipgnigentcohposisions éontaining
conpri si ng the t hi cke osition, and a
method of i nc@EE4 r‘]itaﬁ’gﬂffgggﬁg‘f“ﬂ n1Soodst uffs.
Usual thickenlng agents for foodstuffs, whi ch have
been known for a long tine, are starch, 10 starch
derivatives, nodified starch, pectins, alginic acid,
The ;ﬁké&hpﬁ\'b@rﬁmngHﬁ{es ft %usetJfaaﬂ%ﬁmapa tHiRRnifY ARNE in partieuldr for
gel atin, carob-seed flour, galactomannan, xant han,
foodsabffSr agthgkenipgraggat gUMPOsitignacagupTisingt altemmann andyai leage long rpther
thick R o FE 0 Bl (ol e BhckonidOBhf SmBAENRINE R method of
increa@mgglrhyisddaidofifobdstigfs. Lebensmi tt el chem e [ Manual of
food chemstry], 4th edition, 1992, Springer Verl ag,
Berl i n- Hei del berg-New York; R L. Wistler, 15 J. N
UsualBaMkbdigg ag&ia;r foo Ifgddstaffe, \@nanhatert;eeﬁ &hov 0 et Stong milhieﬁ t, starch,
A. Nussi novitch

Starcw%&m&ﬁﬁ *FF*?: é’FftB]ﬁsalfgli’sS@?‘% Heigates, S e ragacgnth, gum

arabid Iehes Sdaﬂﬂb?deed flb@) dlActomyitRh Ok Sitha, édtiaSedNikdify288M tara gum,
conp03|t|ons for prlntlng i nks and cosnetic

tamargngy g, g6llaf guy @manngne maodeyiy eicH SRere s exgensivpaliteraye on this

subjeéésse/é f‘éﬁ&aéx%fé B&RE r@@?& BlafIBIP 8ért L BBnsHAAREN i & SMBnual of food
mer of an acryl am de- met hyl pr opanesul f oni ¢_aci d

chemigiy L, 48 cdgicse L0, Spesagny o it ThergiNa BprkaRdL. Whistler,
J. N, \M% flers@a%hﬁdr JPM@ %o& %cﬁeﬁ#ﬁﬁt ﬁ@z,f Egéyn Press, St. Paul,
gum _ hydroxy

act omanna al kyl ers o
USA; g‘al NMessiomeitaha Hyduongllond dpphisatibisy Il 21, [BldcheA etdhmics& Professional,
Londd}P! Yal kyl ene oxi de polymers and mi xtures thereof, the
pol yners being present in the mxture in proportlons
such that a synerglstlc 25 thlckenlng effect is
ui ds. . Pat 60141127

Syneralgg%ﬁ cg(ggm% ageﬁg msﬁxﬁngg) aaté\lc}g:ggagzoonnu ations etc. are

desanS(DﬁCUaMl 340,510r U 45203510 Hb@ntﬁén £&ﬁﬂpd§gloayﬁh@£mhg alfbener of
orrpone ts, ener an t.hi cken

an actyfifs- @m@ﬂpmaeﬁu G pclg With & RRp € eigh fgayE oo gnillion and

a wat€YSORBA pollyrhereiWhRE is SBERA fidm @ﬂﬁc&brﬁlﬂﬁlaﬁ ﬁleﬁy’cﬁ@xy%ﬁ(yl Bfiers of

anount of thlckenlng agent used. i ckener
galactgmpgnap gymg Pvﬁm&&w&@lul@mhermefYﬁhkél@ne P?@é@p@lmpré weé mixtures

thereo"it Nghe Motk %eﬂlg e5r&Rhe iR hiRkGurd X 'plrdpaﬁYo nk %u&? lttf%l@ tae§_jynerg1 stic

romcitrus voring, citrus oil, |enmon peel and
thlckemr»gteﬁﬂe@tss adhegvedin 11%“@52009/ 109408 PCT/ EP2009/ 001761 2

Patent application US20060141127 describes a thickening system for beverages, especially
for juices. The thickening system is made up of two components, a thickener and a thickening
auxiliary, which display a synergistic effect. The synergistic effect makes it possible to reduce
the amount of thickening agent used. The thickener is selected from flours, gums, modified
food starches and mixtures thereof, and the auxiliary is selected from citrus flavoring, citrus

oil, lemon peel and mixtures thereof.
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The aim of the present invention was to find another
effective thickening agent or a highly effective
wo biogkesansrg agent conposition, which is suitabP@r/EP2009/001761
particular for use in foodstuffs. This aimis
achieved with the technical teaching according to the
appended patent clains. 5 The present invention
The arne bathesprésent ineertion veds talfind ranamﬂasffdetwmthmdkenihg ggeny enta. highly
ernan is, accordi.ng ta the sent
effctii R TR iPG. Wgt SR g bRt ok 0% i ppgsruts
This a@th #CRER VWIS th i€ hhicAlkeghing@eédidihg W te @ppknded ARt claims.
a-1, 6-gl ycosi dic bonds and these two bond types
mai nly occur alternately. Alternan may contain
The pR:Eéh@ CRERGR CIFRY IPHE usl ofaltemard £ {@lcRaNdiRhe Research
4, (1979), 41-62). Alternan and nethods of production
of alternan are knomn fromthe prior art and are

Alte S §SC k&?@ng é H[ﬂéﬁg&fiﬁﬂﬁfhh@ a?‘ lygal'géégi_egts}rgg ércﬁlaarl ofy df glucose

units. FEhS .gluch@ un?¥ Are2l@tked Gogetheand dRdBY tnd dgﬁ)ﬂycoﬁc borltd;chmd these

two biRgiS iyggsg}r%%@bysgqﬁéAfal&gx}m gy zél%e?rﬂéu %‘ggrﬁgr? Sﬁg)ranc ings §/eymour et al.,
Carboh’ﬁﬂ@l@ﬁ&l?a?&?& (P670) ER2ED B ARGrh4H @nd Alethbie ofplodtictidn dfeeman
in t he E@esent i nvention preferably po sesse

erigat vl e dessrbed e gheanty Al {Fa) itr@'é ¢hegnSoc.,
76: 5@1*?03@%2 hqlsQQiOetQaﬁ)ngégﬂiarﬁdhz&bwﬁ 69 ﬁ@OZSQOQOG/aﬂmRobyt (1982),

determned wth even nore prefer

CarbojpbsutRes2 B0 5ot g¢¢re|(19%2)at§c9€hohy%teoﬁelmt§ 14 nsf@( -2%H WO
00/4717%91@.% AR 1185066 19384, P%WI?{‘EO@%%%@ produced wi th

ai'd of alternan sucrase from Leuconostoc
mesent eroi des, as described in patent application WO

o AT (8L n S B, PR, 0 AL BT

welgthmin the rang fratn @HOuOMO00@O0 @¢/mailto alobat 60 AV ghinbh(d@REnined

with %I Mé‘igggutrrg’%’ee) 8’%%283’8@5’%@F0%PW Zi%géiln o ?gferreabom

5000@0@pghnent an alternan is used that has a
wei ght - average nol ecul ar weight Mv in the range from
12 000 000 to 30 000 000 g/nmol (determ ned wth GPC

In ondRblbSimeADEHR :ﬂfeﬂ{aﬁr@% Ms pfoddbdd QR the a%opgﬁerﬁﬁpsucrase from
g/ nol , even nore g eferably 16 000 000 30 to 26

Leucoee@ogmﬁﬁntermt aspesfrered i 9at1@ applration WQ 0947656 a@befeferably
has ag{fcr%ﬂt a@dgd FoRLQIH GREMMD in ttlliEera%Féj 3t BboubaB 180600 §/rr]rle()l to

ter nan sucrase The shortened alternan sucrases,
about m%wchp @molpfdetrydinedr withi @P@| Mévkdi$).anven more|preferghly about

33 00808 BB PR 2R BB ooy prebsl y referred to
here. WD 2009/109408 PCT/ EP2009/ 001761 3

In another preferred embodiment an alternan is used that has a weight-average molecular
weight Mw in the range from 12000000 to 30 000 000 g/mol (determined with GPC
MALLS), more preferably 14 000 000 to 28 000 000 g/mol, even more preferably 16 000 000
to 26 000 000 g/mol, most preferably 19 000 000 to 23 000 000 g/mol and is produced with
the aid of a shortened alternan sucrase. The shortened alternan sucrases, the production
method for said alteman and the alternan are described in international application

PCT/EP2008/051760, which is expressly referred to here.
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The term thi ckeni ng agent according to this invention
nmeans a hi gh-nol ecul ar substance that absorbs
wo pepaire=98 preferably water, swells, and final | RCT/BP2009/001761
converted to a viscous trug or colloidal solution. 5
Al ternan can be used according to the invention as
t hi ckeni ng agent to increase the viscosity of |iquids
The tétn thizkériig @geﬁt ddaerdiry ts olis ventiqnr oeaas tihégh- mblegﬂiu&ubstance that

absor@lsr}wg{gr ?rg erab yg\g%gr{, ?%btlel}/s T eﬁtgilg[ﬁ qtogg?éeglrtg Egpslgcp tt{ug or colloidal
somu@meparatlons e.g. of paints, creans, cleaning agents,
textile finishing, inks, coating 10 dispersions,
adhesi ves, paper, (dietetic) foodstuffs, foodstuff
Alterﬂaﬁtcgﬁ B@%éﬁta%t?oréﬁg t§ GRAaTAtbn §§ @ﬁctkbﬂgg Qéé?lg HftnereastBe viscosity
term foodstuffs according to the present invention
of liquiflser tp troprgvethe tfbé(?ﬁmp&gﬁgpew@fgdﬁ t he thickening of
(dietetic) foodstuffs is quite especially preferred,
as alternan is 15 edible but is noncaloric.
Alterrfanoid Sireﬁcfablyrmgcdvsﬁot thgeu thid¢kiening adfi iochusb?ml,seisemtiedplfanomeutical or

dletetlﬁrpd'mqtlé)ns & u% (Jf é)gm?s CBSOUpa%ar gﬁQ%h@g?éxh@ mshl uh(s coating

dlsperfsid)hls zfcmbswem |pkperS [(dlémﬁd iﬁibdlskuffsbdbmﬁt‘uﬁ Inkcrn&dlates nanldkfoodstuff
uddi reads,
startinge progith e 1608 Jropiutic bRl (oG nsSBaG Ripichrle dagpudes

beveri@sm xed with a (dietetic) foodstuff during production
the foodstuff or directly before consunption of
the foodstuff. The alternan is preferably in the form

Use fglf tH: thRRWHRE 0P dlétef?@sﬁ)@dst@ffé}ts 1t)éeé§pé’&z¥ll|9 pefefed, as alternan is
Alternan is added to a foodstu in an amount that

ediblepbwivib descaldris. Heedsrd way wetémﬁfhrmrﬁh@ném jetpcted Aprysepges, meat

juicesta{?eﬁﬂg tdPe %{1%1’ ?1‘pg' dﬂ'@( ﬁg‘o%&) %§|§% gr}}oéﬁﬁﬁ H% gxl?,gcrév\%ﬁ, (%ll-fat

milk, lskinmradtdndif basgradk, StOherrmlhv@tﬁt,lVd’reyrmbmseseltmpaddmg, spreads, jam,

keni ng .a osition conprising alternan and
weme%“%%%%¥p%ﬁ%§§ d‘%%gﬁlckenlng agent. It was

established that said conpositions have a 30

nergi sti.c .t hickeping. effect.. The ter "thic
e 0 et B A 5 BT P BTl 6L R, Bt o
dlrect@ pefefeedonaidnRivh ot the fbodshgl. ath edlteinhh GK grefdrgblagdenhe form of a
whi ch together with alternan forns the thickening
Powdef & APastey Fifo 811 ¥§doNth Watet, ol ysaccharide. Preferred
t hi ckeni ng agents are selected WO 2009/ 109408
PCT/ EP2009/ 001761 4 fromthe group consisting of
Alterngn a5 adsled 49 afeadstylrin papmenat thagugvides dhesdesireddegreesafahickening.

f t -
Usualpe{ﬁ‘?qﬁ:ﬁtlairg% 1-1P&8 Jf%'ba&d Sk tatsﬂwagﬁt dfMfie ﬁﬁJdgﬂuﬁ‘ 6.185W 8%, 0.1

ates, guar flour, tragacant gum ar abi c,
4wt°@,e¢reﬁ)t1| ant%:ar ob-seed flour, gal actomannan, xant han,
carrageen, karaya gum tara gum tamarind gum

In another aspect the invention relates to a thickening agent composition comprising alternan
and at least one other thickening agent. It was established that said compositions have a
synergistic thickening effect. The term "thickening agent" has the meaning already stated

previously.

In a preferred embodiment the other thickening agent, which together with alternan forms the

thickening agent composition, is a polysaccharide. Preferred thickening agents are selected
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gellan gum mannan, maltodextrins, cellul ose,
derivati zed cell ul ose, dextran and m xtures of 5 two
wW@r0a0H9B0Df t hese substances. The stated substRBCEHEB2009/001761
belong to the prior art and are described in nore
detail in the technical literature and dictionaries,
such as Ronpp Lexi kon Chem e, 10th edition, 1997,
from fﬂaigdsup ééﬁsllstag, of StantH, gaardh; deBehtivez,, médi Hetftarchianstival phakphates,
n. ttelch me, 4th edition, ,199 r.pnger ) .
pectingompATIod BRI AR5 A1 Ay Eph RS Rneicanthy it prebs, eelatin,
carobbeed\floude Mihdt@thanneamalr ategdeh el(‘ﬂr@}far gand, Qfira %ﬂﬁﬂ tarnannd gum,
SC|ent|sts 1997, Eagan Pr ess, 8 Pau
gellan\gryu, AyWRR.dRltodeiFins eSS wv@gtqe Hese, ﬂ?%“ﬁm agﬂ ge&ﬁuées of

two d%ctﬁgx%n&fcth&se RIbefhass! PR lstatddORBRBnced bRIdhE Qo Q§@2>ﬁbﬁ|ah)’and are
od synergistic thickening effect is achieve

descri m kmpterdstadlgiarihe teghiipal ditaratare and mitiosarieg, wich & Rampardgxikon
t k g n c d c

oy K00, DO Ry SO LT B e

Leberphmsq{bdiam&s 4t}Mcbnnmr @89% Sppnges |Wga@IBeelanmdahbdrgtMW dork; R. L.

eIe t ed
whis L F o BT CRORTS CRAYBE) Tt reh b To T s 1
Paul, CdBA Al 4.0 Nassinsgch, Hlydﬂcslpﬁdtlzaﬂ)plemw neet, Btahheahoa[bmlc &
rn*—:ntllognﬁg)in conpositions consist only of alternan and
Profegsipna e thickening agents sel ected from starch,
nodi fi ed starches, starch derivatives and starch
phosphat es. 20 The olysaccharlde starch is a polyner
A quvé% eyieily #ppd, smr&agn@eﬁ!fgmawf gctdf AEREYRdaVItR B t?@kel%lﬁ% agent

compgilﬁ’&lo SEmPRYiSL Wlt&an §B@ raC hudk%mﬁg NgXitWRicRis cfebted &fdm starch,
nol ecul ar fornms, which fer wwth respect to their

modifirdgstasehest stprshyderivativgs.i @ﬁ Stftfh‘e plrsphitese MIEIUEES IMPRSHE rdgman
and tv\%]mI lﬂgregﬁlUl‘c‘e(ﬁﬁ% {%E@E gae&n%%?élﬁ gfgfch &B&‘i’ﬁ@% Ltgf&gésh §tarcﬁ I?1gr1vatt1ves

can nor phosphoryl at ed
and sMaén ploasplsdtést cranelso 8 wstd.slinas speczal @rrm;iinme thadbove mentioned

compgs on% Q:Sg £l nnlg“?%ite?rﬁ% %1 n@ of B® dé‘t}:lg:ﬁ%rlﬁé{% ?%E{esggl%ﬁg&jfmm starch,

gl'ycosi ucose

modlfﬁmll smcﬂee,stamqmeln&mt amd starchplospipdtesx mi xt ur e of
differently branched gl ucose chains: glucose units are
linked in a linear way with a(l-->4) bonds and the

The pblyaaiehdriig Sta€diTe a pbBer bEﬂ&nﬁé‘all@ hbﬁi& gﬂnboxﬁsfbabih &tructural units, the

occurr nce of addltlon ha- cos;j.di ¢. .
glucogq ‘ﬁRlﬁa’z%S Stapeheds p mEgPreR éifﬁfg Q%E’&“PB‘F 9‘1‘%&%‘?‘?}# differ ifh ggypect
to theRIdREHE bf SlyiRériAfod, ARAscurdéhcs UEBramdhingh OF the éﬂfé@ie&;haﬁ@ iy their
rice, wheat or potatoes, the synthesized starch

chain deygiss end whichlsamorepyen be madified canphesphonyird: Hlaimgenstituents

of sta?cQ'l/ re a @%s@fan@m YRR, MmPBS & dn"EsQUHiRlY ARbrARAYA polymer of
starch rocesses for production of starch can for

alphaéxhglut@dm@llfy dinked i ghucobre nfoddclisni Amyloppetiar it & cempRy ripigture of
dlffer%it rgﬂr]cs eé’/ g%f)S@E{%ﬁ]ﬁt %L)(lcos‘g unft %ta%teltlrﬁ(g?tu,lvla@%%%vﬁ with a(1—4)
bondy 40938y braﬁég?w co@.e abbhtslgarq asSt easude O'éltiud oStwranecief zidalatoeal alpha-
1,6 glycostdc ‘lmkages R typ1ca1 (?an s/ 1]1'30 g4f0 r8 1nFc>1%It-{1£|i:IP%ar9hg/plOo%lztlo% or-as foods,
such as, for example, corn, rice, wheat or potatoes, the synthesized starch consists to about
20% - 25% of amylose and to about 70% - 75% of amylopectin. Basic information about
starch and processes for production of starch can for example be found in the following

literature: Rémpp Dictionary of Chemistry, J. Falbe and M. Regitz (Editors), 10. Ed., Thieme,
Stuttgart, New York (1999); Tegge, G., Hrsg., Stirke und Stirkederivate, 3. Ed.; Behr's:
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Hanburg, (2004); Galliard, T., Starch: Properties and
Potential, WIley: New York, (1987); Zoebelein, H
WOR®Y/10940% ct i onary of Renewabl e Resources, 2. EI/EP2009/001761
Wley-VCH Weinheim (199%); Klingler, R W,
G undl agen der Cetreidetechnol ogie, Behr's: Hanburg,
(1995); p. 128; Loncin, Marcel G undl agen der
Hamb\ed, f(aomg?,rmma’dmrk Stapctd éfrrofeetixa i Rotentialn disdyr NewSYork, (1987);

Zoeb Blg,?] f(,: j—[,rfg ,,\,ﬁe cﬂog%%]g{fnee%pgfp %.Pglé%c?,e%:fg%g,?\&’iilg)q-wﬁ:y&feinheim,
(1997];SRhgMEC hew., Brladlagil MeZ idegeidelethnbRIZR)N Beht§: eHARGRR] K1995);
Basi ¢cs of food technol o ]... Hanburg: Behrs Verla %

p. 12& olpencing Marcgly Grppd@geﬂeqfégécﬁfahr@steclgwa in der Lebensmittelindustrie

[Basi&! &V BB ﬁ@%&&ﬁl@rﬁhkthé Wlndﬁﬁg’]bl:ﬁﬁfﬂﬁmﬁn Verlag Sauerlander
technol ogy] . Munich: Verla Kessl er 1996; Martin,

1969; AT scheupthmets HsBr Srundzige d @sﬁm@pfmnlg [Rasics 19f flaady tegfinology].
a6 SR YErArARE: SASt 6" oBRRlel g Bigyritregpeeni frood

and btmprdcmsmhmdbgbd dMu(lsh eVeIlag A . domsler 19901 Marind AINTt Bioganyersion of
wastefré?tépﬁaﬁg%( 15#1?%9&1 (%ce ucts gg%dé\r},a Z%or%ca 8(0«!3 %tcgfe%nc@wrofessmnal

1998.wheat, maize. (corn), rye, rlce barley, mllet, oats,
sorghum chestnuts, acorns, peas, beans, 15 bananas.
Col d-swel ling starch has proved to be very

StarclR@¥ABE JBRMEE by THsn! MEhEdA(sed ehabdVeirBentiofi@UlilefutdrBe from the
conposi tion og the present invention can be star

ch
usual fSpiResy S¥ At Belsom rpafaéﬂ%amar(daﬁar(mws) cassya dipgioca), sweet potato,
wheaf h@aﬁc%ﬁ%? r§¥\ﬁ'ﬁk %k?t RuillMRR sorgRbrg Sche§RNS) acofn¥ Speas, beans,
rice, barley, let, oats, sorghunl chestnuts,
banangg; d}qﬁ@swgb@g stax@b élﬁSS proged @ahpaypag advaptagpme | Fhus the starch which is
used TR %&[ﬁ!ﬁsﬁlohh& LAgiEdnt WVefitibr! Sart'86 Ledrdh Ejaﬁl bétatoBE maranta
conposi e present 1 nvention can be a waxy
(arrovslbatt),cd:assaW)(gap@@a)SSth tpos&tmowlmhahgnmm (chen) pryes g, barley, millet,
L
wh1ct8i%usm/mrth¢rmrthe pdirﬂlﬁcsrtﬂ)hqu t}hee}ﬁswhhmnerﬁ%lamm berestaxy starch. Waxy
sarcf5Eorfisg  FiegRemt TSN (COVRED PSSR Tp D ar T prethaly less
than S, tnaddk Q)refétabl'yoléks B NPsl ietdnt ﬁﬁbrd Qrofdiate . lesdSthhi 2% and most
conjunction Wt the resent gyfntlon t he

preferalydETS Bah o' AEHIOSF OWRSY BEY QG BRI 5°° Fad iiEe (com) are

pamcﬁiaﬁ{/@htabtehauﬁmrbaﬁgﬁﬁh&a tfheRf Which have been changed
after isofation fromvegetable cells with the help of
chem cal, enzymatic, thernmal and/or nechanica

In coﬁ}ﬁhéﬁgg Svith ?&@Pfégﬁﬁ 1thorp SndRfth fhfdifle@ statdht 8¢ toPbhd @nderstood to

I'ncrease r stabil agal nst excessive heat, acid,
mean aritharél, ez ¢hagrctetistics oif a‘ﬂlgéﬂ have ibeen dhengadeaftenisolation &amt veagtable

cells \{vﬁléﬁg%ref F HS 1%5]' : {(1)% ?hﬁ{nllglne ind (_ﬂ? P%ngan?élpﬁgl{h%sngta%hes may

resent | nve starc
be mczhﬁaerdab inteatilid) aiscrézse thelrstability egriret excashiverheate held t and dteedng; to

changs T i 3 ERREAT o1 o B st e s ebftimep gf he
preseﬂﬁﬂvd‘ntl&d tlhd Mbdilficd stath g4 stich tigt Ahd bqa@ |hya’(efeateli and/bit adid-treated.

dlﬂEﬂ S, nodi fi ed starc s. an qxi dised
in o SyeE SRR D€ B b VSl h, SR LRHE GaEPa B another
embo@iR¥eniTBhe hib@ﬂfe@@tﬁ@hafsfahstarﬂﬁ %&aﬂ Qél?ﬂeﬁU@Eﬁlm OtRE einbbcaineﬁks the

oxj di zed starch, or %e atinjzed starch. In
modified starch is an oxidised starch al line-modified starch bleached starch enzyme-

treated starch, acetylated starch, acetylated oxidized starch, or pre-gelatinized starch. In a
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WO 2009/ 109408 PCT/ EP2009/ 001761 6 further
enbodi nent, the nodified starch is a starch ester, in
weawiedbsar a starch ester, wherein the esterPQrBe3pg9/001761
havi ng been introduced intg the starch by using
organic acids. Particularly preferably these are
phosphate, nitrate, sul phate, xanthate, acetate or
furtheg efnbadifent, eah@tified dBath ls(}uétﬁbh esta(ripl estiaufar modiréh exckr, wherein
the e a0tho QY 08 DS, PRt TG i Sty s pplinc acids. Particularly

prefex@i)llyahie&e -aPD Phbdphste S htfatd) esulhateC Kanthatdo acdatd 462 ):Ltrate starches.
bl eached starchesNésuch as No. E 1403) oxi di s

Particylap exprariey &f appdiftednggarcles ja1g) @yxtngﬁ ﬁ)’ﬁ% _as Ny B d 400), acid-treated
starch§§ @u@ﬁ‘ %§ I\(oS §C h4(ﬁ§ zmealmgnq(ﬂig@d’ staFeHE] @&c‘ﬁrzﬁrth h@slﬂb@t 3§ached

(such . , di starch hos&_ates (such
starchiglp (sugh 1a41129 EpH@éb rmcncbsfddstarslnoar(@%chpwo |9h£t é@%,swméreated

s oEn 4L+ 16 Vel R ahsh BRI LothoPas

phosphthQIsuclacaeﬂ\;d a8 etl2gt lai‘ros;btwd(thLMc}aphddphat@ (su¢hl )s No. E 1413),

acetylg%gtcg galrtgldplacispie{t h adl g@tr 814&? tyﬁteﬁbl\%argg l(ﬁtﬁ%) ds No. E

1420)dhcesfl@ted kta@hgsqemcml ) NcS lECMZ&)s aNﬂylaEd di 43€2h ,adipates (such as No. E

hyd opyl. starch
22 et GO SO FATSeh 5 8L 008 el Bheceps vt as Mo
1430)114§’dléx2ypm5§ir QXY REsQRYCh adINoS Eama@) ﬂyuasmaa@@ dl( a6l glgBerbl@ (such

starch sodi um _ octenyl succina

as No @rr‘b‘lwslz)’f RydeRyyRIoRY  fearch @&Pﬁpaétewuctaa&@oﬁ 1442ptsarch sqfivm
octeng)gug&n;ﬁgs RhRISHES stal'@neg SHER a8 NoNE.- 1450} 4edt) tatelfBIxRHRE starches

or nmanufacturing nodi f ied starches are known to the
(suchpeNeon 14Xl led in the art and are adequately
described in the general literature. An overvi ew on
the manufacture of nodified and derived starches can
Methdals fbnmamfadtminmadfﬁbda staichesQrt koaWe to (hierpe@gm nkilled in the art and

are a%ﬁ% crlé/s 2‘9 dalnndt Te enf% qﬂé@t)\J]'gS? ?rgr% lewg 0 ar rﬁ‘ﬂ%facture of

t er
modlﬁ%ddagl‘dﬁiehvﬁ ﬁsnehes%hﬁ Ebe | fourel) fijriexetnplen 1rl/\Dtth]odfér€(aneme Ghemistry

and TefRieMe olop T 4% Waipn i RimeShicnanter Y6, 4loSadhh MBaige sppren

Ridgwellt Préssi gooal ter ed, which are partially hydrolyzed or
25 which are chenically nodi fi ed. Chemni ca
nodi fication can be for exanple be done by reacting

In corjlftieh withtthe PRE@:t invehtionD FheREthny fdrer H&R@hvé”%‘ﬁﬁm Sndefstood to
oxi di zi ng agents. Such reactions mainly base

mean starahey whess astylasgamylopectiyelip & %Wreéhwhﬁblayﬁ‘gP%ﬁ}yshnépolyzed or
WthheEIIge&iePh&dﬂ 'ﬂ@dlﬁ@d %henhyzﬁl rrﬂ&ﬂﬂééﬁﬁh Stztaizllrkfeia'ﬁﬁ‘)example be done by

esterl i on, oxidation and/or
reactuy sthrich motﬂ)ohmrhl-zmnoarﬁmcsvml c¢ngente pt exidizingagente Such reactions

i) AS) SILGEE o1 AR L0 LR e
hydroRyalipyistiiicinds), oreateylﬁcahoff,hemmatlby, af@’ymngxdﬁ—cgpdymhnzatlon Starch
dervaies SRS ool QRO AN B7 P Bl G @ rponted
by ref&t@ﬁé’c R%ﬂ@p Dlai‘dihﬁlfyf dfe@hemishgNK sy wsoié Mitarch deriva8 86, HFalB5 and M.
Regltz (EdltOI‘S) ?O nEd %legn%h Sguef‘trg!a.r\t/ 6H\Ilev\v/ e;oren(q959r)r;ogljorllge%?\’\/eyl 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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starch” may, in sone cases, enconpass identica

substances. However, both terns are common terns in
wG@adesos | it erature. WO 2009/ 109408 PCT/ EP200B¢ D8R2069001761

7 Starch phosphates and neghods of production thereof

are known fromthe prior art (for exanple: Ronpp

Dictionary of Chemstry, J. Falbe and M Regitz

(Editors) 10. Ed. Thiene Stuttgart BEM/YOrk

ado Tano

StarchSB c?sp[%ﬂt%s r@a thg%\t?l rP]ro cli_?n Htereoﬁ‘_ (%e’ known %rhlrri thespnor art (for
exampf&VESep chhbnary‘\ﬁkChen?istry, IIlaFHlle’wfdl-M Olﬂcglté ZBdlﬁ))rs)4]7Q 44, Thieme,

274-278; s, A_P.:. Reis, . J. , .
Stutggt Rt EPIl SO0 Soksag: DESdlon 2 Srarghlicl | Bleiote] ¥ Torahim,
H. RB‘fMal er AbdIrssOK dwakaRUST; rAckE, TURBhr(Se/FoodS (20038 47@RM74-278;

Acadenm ¢ Press 1993 Particu

| f
Marqwﬁa‘gcﬁeé‘%c?s&h’aﬁlé@ 3 & Ristroaterals (PO G3 p Rt o 04 G Dbl
BeMlﬁé (%)sg )Emktdd oeths 81 AKCHoo BRO PRIAL R@ad@ﬁt‘x@pre?ssld\égé Pharticular

osphated starch phosphates (such
exammetslaﬁ)starqlws abesphitey ard nafinosstaaehcphogphates such ag Noc B 1440)Nd! starch

s G P, S I AIBSRTELS o8 11,

acetylpted dlp btatch phosphhte (fuwhrasd¥o. & Wodpest keydroxyptdpgl d2stargB poesphate

| tion of the polynerized gl ucose nononers
(S“Ch%’ﬁ%ﬁy‘{&hd H zukuri, 1971, Starch/Starke 23, 15
267 272). The phosphate distribution of the phosphate

starch synthesj zed pl ants is_.distinguished
StarchyhoapiaHC 74 He st ah BRORRIFEL (30t 6 MROOSR 1§ A C2. T3 or C6
positi 6 GIROFS I Pmbriidld GRlcssd Moddier{ akaehd HeAukand1 971, Starch/Stirke 23,
pr oxi mat el 0%to 70% of the Egosphate radicals in

267-2?£e The pbggghpe/ cofistgputigneof gqel}g)@g}gla ncttach synfhesized by plants is
distin §ﬁ@h ﬁpééanapthHﬁ(Zpﬁr%kmy‘@@% t@h@% of QQQ)ho gﬂﬁte rakdica¥ in the C3

i ol ogi cal Macr onol ecul es 27, | ennow et

positie and( ppoexim@aly ey thr ' oﬁ@tpe)/pi@p@akmradq;gg in the)Ce gosmon of the
e L& hgspha

oo AR EIBEE SRR e SR ESBNSLQLEN 3, gl

Macrdnorleonbes i2Gu 21 k2 B¥)c BEspow et lal. £2000f 63arbekmm‘.b é’ol}p!aftraﬂb, 163-174)

detemgt aen aor&%nqgo\rﬁeg 3ﬁh7ph% apq}age v% 151? s, @n?%dmgl\e/ta? ri‘% L&osﬂ%}h %rf?lﬂ: glucose

molecﬁk&@(fd)resar(obetsmﬁﬁls, shclBagrdr Sﬁnmmlpopmr stmjj:h (Hetpead r7r$gandn33 5

s St b, YR58 A (i AR RS Ty S Bl

1.8 angtE3r ol (p3r Elgnaqienquﬁg oH@ul@fvaﬁtté\pls&) staaad (2 2 bmsDpdd ot starch),
starch (0. nnol tarch). The s ar ch

rice stagchdé@dlmqt neh glgc«efo Eli‘)t F’é‘ﬁg gFa“t ﬁ%rdb ERPIT Pﬁrv@ﬁpa@aﬁrch) and

Smgh&ﬁgmhﬁ(gpqhﬂ@berﬁ%ﬁﬂg%hagnt be a resistant starch,
particularly one of the known resistant starch types 1
to 4. 30 A quite especially good synergistic

The SUF KGNS BLdCH! tle® AhBRIRANGEURTpHAAD ifh bt AR i 0another
agent conposition conpr ng al ternan and cel | ul ose,

embodimeht ke rasiggang stayaht particulalycale|of thedaowo resistiot storgh typesl] to 4.
cel lul ose. Exanples of derivatized cellul ose are,
without limtation, cellul ose

A quite especially good synergistic thickening effect is also achieved with a thickening agent

composition comprising alternan and cellulose, such as microcrystalline cellulose, or
derivatized cellulose. Examples of derivatized cellulose are, without limitation, cellulose
ethers, celluloseacetate, cellulosepropionate, cellulosebutyrate, cellulosenitrate,

cellulosexanthogenate, cellulosecarbamate and cellulose esters.
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ethers, cellul oseacetate, cell ul osepropionate,
cel l ul osebutyrate, cellul osenitrate,

wa@200babesexant hogenat e, cel | ul osecar bamat e andPCT/EP2009/001761
cel lul ose esters. WD 2009/ 309408 PCT/ EP2009/001761 8
In one enbodi nent cellul ose derivatives are cellul ose
ethers, especially alkylethers and aral kyl ethers,
whi ch can, without limtation, be selected from

In ong reag)gﬁ%/ g:%/l% %GLH%&PBB?y%g? y{ﬁggqr? Snggp%&laﬁyg lallkl'illle?l%e%é and

aralkyi HFS, MWhich a¢ )w&ohydrnqtamsdb@adeteeeeynmrhybasmplyulea@e;e11ulose
car boxynet hy| hydr oxyet hyl cel | ul ose, nethyl cel | ul ose,

sodiumeashexymethyldsiwosee (Cripplifked, ?Pé‘él“lcﬁllf’%?%“eﬂﬁ’ﬂ%?ﬂyloé“el (eravgiagically)
hydro%é@%%@kyhﬁ%tﬁ’ﬁ@ellulﬁé‘ deg m&lllﬁ@l'dx étH ellulose, methylcellulose,

dr oxyet l ul ose, hydroxyprop | ul ose,
ethylogulpsel hydr og@lghnﬂyh}@@l plgpp@ se, propy cellulose benzylcellulose,
ypropyl lcellul
hydroggﬁﬂll lEél%!ogéybu tyi Cgls{hjgk%egléﬁcellulose, hydroxypropylcellulose,

methydaltyld;d)dyytﬁyloedyémhyl mghylbydrexepropylcellulose, methylhydroxybutylcellulose

ethyl %’g‘g‘@{ﬁf@g‘y ﬁ‘lg(%/rlpy(é&lrlgpuﬁ osﬁk/lf:?mﬁjos ,H?agc? eél}l;]a)ﬁlf)gtg{']lc%“u?o%? See
also: Wlﬂﬁlef 3. BeMiler4Hsd), . In®datriaDiRoo: (3A(;:Sde’rﬁff: S&Y Péepol 9@3demic
uite especially good synergistic thickening effect

he“ﬂ%é%urther achieved with al ginates and carrageen. 15

Still other beneficial enbodi ments of the invention

are m xtures conprising alternan and anoth
A quifenpspreadyngpod fenersithe Hcheging ek 's dortes ﬁ?@?‘éﬁdc‘ﬁ“h alginates and
carr aégﬁlfled starches, starch phosphates, starch

derivati ves, eIIquse derivati zed cel |l ul ose,

al gi nate, carrageen, and a mixture of two or nore of

t

sl 4208 AEBhperfOt ot Bkt G ARy g an
anothanﬂlckdlmgjitgﬂetr whitlh nsak:bmed groagﬁmch,an@ﬁwbﬂerlmgl staricln phosphates,
starch eggaglve{]%glllugr%sre;@e&vae A58 agl ulosglacllgfrlgrc%rrg G%Il ?%lr%xﬁlrelofttalo or
more pf thésersalidtanced. 5: 1- 1: 2. 5 and nost prefer abI y 1. 5 1-

1:1.5. 25 The thickening agent conposition can be in a

great variety of forns, for exanple as granules or
In thepfh‘Mtexﬁmg a €ht LoRPYELsn Iaéi:ofch@ tthe 1ﬁt‘fdhf16li tiedalterimnadndt the fother

variant o resent invention evi ousl
thickegjaig agens @t m&gﬁe dResveigt fatiodeam L 1 B0 kst Hisferably 5:1 t0 18,

even. %f&lﬁ%ﬂlmy agens, es%é&ale sy 1% 112 5f 4fdnnedt feféiably 1.5:1-
hi s neans t hat t e two conponents alr e present

115unmxed but are put together in a packing unit, for
exanple in a

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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packing unit with two separate containers, wth the
al ternan contained in one container and the other
W@ hiogkendhg agent in the other container. By neCREPINI/001761

the kit, a thickening ageny conposition according to

the invention can be prepared as required in the form

of a m xture WD 2009/ 109408 PCT/ EP2009/ 001761 9 of
of thetcbmpeuapQing ths theh e asod fuliker. Beth usmdodentstdielre kiBart Ipreferably in

C onents of the kit are preferably in powder form
pOWd?&ggbther t hi ckeni ng agent in the kit can be the sane

as al ready stated above for the 5 conpositions,

though quite especially preferably starch, nDdifLed
The oghezrthickensng, pgant dh B it @n bes ther tameyat plieadyyed gpove for the

compdSittdn¥! fo@dh {NR Qpedifyepreferdbl\ $tBrch URSEiRE 8frch] B@rch phosphate,
proportions by wei ght ~of the conponents of the kit ]
starchagienivasives, of aplixtursaif e etmars of[thesaghpsigacss r Thsadonepéps by yreight
h : e 1 ion
of thd Sapdrdg STAEHCRE roBARROSILAROR, aidd) MeBBlT S, or the
thickeping\agend soipab@gms.i bed t hi ckeni ng agent conposition or
of the previously described kit for the thickening of
foodstuffs, foodstuff starting products or foodstuff
In anbthtiehsprel #icepresdds @nvedtion lrelatekitokbaiusg off thedpretietsly )described
.. foodstuffs is.one emhodi nent. of the .jnyvent}jon . .
thickepigjageilt £QmPaRiqH, 9r b oo SPaheh S bF obe dhickenitg of
foods@ AN ABSdstuTBMrtihglpro@sots SAVSGftiineeaedigss. di ps, mlk
products, such as yoghurt, drinking yoghurt, cream
full-fat mlk, skimed mlk, butterm |k, sour mlKk,
Use f&%hd fhickRRY of (RYSRS foodthitY is dAE A B meRt AR edtRA FdodStuffs
cream bakery products and doughs. 20 The previously |
may igknst ilipdtatiombe leelatted) figge pruceso mpreS jHiFesn s@ps.t ¢ressings, dips, milk
produfi R e e B AR v e Tl KRR, St buttemil
sour rhitlg ksfiyfwheprmaisse g¢llyy pldsfing; epreadsnpompiei aeanp foakdye products and
doughfoodstuff. The conposition is added to a foodstuff in
Sn amount with which the desired degree of 25
t hi ckening is achieved. Usual amounts are 0.1-10 wm %

The pigg ey Geseped i S ortigotts o JSEEV iy degroed kit can be
mixed &P RGth, (did@icp fasietss i duviag ipradtucti®l af éise fovdstuffosrdditastly ,before
foodstuff starting product or foodstuff internediate

consupptien effhe foAsul ¢ hi ckeni ng agent conposition as
descri bed above. The 30 content of thickening agent
conposition is preferably as stated above. The
The cpmpesider igaddgérie aclonpwalf i on ampwnbithi weieh ithe dgsired geeree of
thickeE]f?’ngdﬁte{éflifev‘gftJ N9 RhOMChie0n 190 %196 bhQRAS Wef ol weight of the
Irectly efore consu f

nption of the foodstuffs.

foods@DON HORPE 0. PEWERZD 0/ DO 76 1

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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10 Foodstuffs according to the invention may w t hout
limtation be selected from sauces, neat |uices,
WG 29p309408 essi ngs, dips, mlk products, such aBCT/EP2009/001761
yoghurt, drinking yoghurt,gream full-fat mlk,
skimmed m |k, buttermlk, sour mlk, kefir, whey,
nmousse, jelly, pudding, spreads, jam ice cream
Foodénﬁfkseercyorprrxgdu ahslnaé\dlodou@hmthcﬁn Fimi@tibty be keedtetl fomi sauces, meat

so relates .to a, et i ncreasi t.he vi scosi
iucesg1OupBSERST LT 7% TPUDMER: SPd SR oGRS WHBRR e, ful-fa
milk, fsmﬂ&auﬁik bOk@miR Hodt isik, kefir Withegmaudshl Jelkﬁlpumgngg@reads jam,
05|t|on as described above is mixed in with the

ice crf%@glgqyyprodpgge@thh%t arting product or foodstuff
intermedi ate. 10 A particularly good thickening effect
can be achieved if the foodstuff, foodstuff starting
Finallyrtheliyention false crstatesftoi , meathaddpiaineraasiae i aisceositeaft foodstuffs,
n
foodshFF RN sl B BRI EHER, 8, IR o bickening agen
compn&aﬂnsasr@amhwg abére if ousist inf with fhedoedstfff, foatstafti starting product or
foodsﬁ:fox t%x%edor foodstuff internediate to 80-100C, and the
é PEHEC S ¢ ake place during 15 the production
pr ocess or follow ng the production process. The

R TR 1 T T T

produp! #F6odsQiff idtermédas indebooeee Bed $reaﬁﬂeﬁt 4Fice s@iig the wﬁmcnmg agent
i s_described helow w th exanpl es, but t hes?]g? gt.t Q

compggion aegordinelie thejoyentigr Hrafreptment meppsRpating! f foodstuff

stanlﬂ’\%gﬁodlﬂyglnfob@ﬂuff ERtaRIRR toR0- 1b0°CP raﬁgwﬁe@ﬂng)éan&hﬁeeﬁlﬁ‘@rHunng
1 The plasm d pAl-B-Al Su Q29 was _transformed in

the ppduetioni PeFHa. orpfqllo‘smgl thy R,r@wcapquqw Thg dwefiangof heating is

variabl€ HERDE R Ton'thd éarhﬁngttﬁo&uﬁe UigalyS HOWARE I{eﬁt‘ﬂ? takes pl% for at

Leuconost oc rres nt eroi des strain NRRL
least B0gedofid27), wi t hout the N-termi nal 39 ami no aci ds of
t he signal peptide, Ilinked to an octapeptide
strep-tag at the Ctermnal end. The strep-tag is
The phdserit @dventian ia deicpibgt bettev with ekanplés) botitkesp atnot m any way to be
ter nan sucrase i's under the

of the
rega’ﬁ&ﬁg%ﬁtf ! P%WOB%?&@%}HVS? %t he tet A pronoter/ operator

and repressor. The tetA pronoter is strongly regul ated

by the tet WD 2009/ 109408 PCT/ EP2009/001761 11

repressor, which is encoded on the sane plasmd and is
Examfplfdr €ssed constitutively by the (3-

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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| act amase pronmoter. In this way expression of the
al ternan sucrase is stringently suppressed until
wetdovadsm chem cal induction by tetracycline BET/EP2009/001761
anhydrotetracycline, AHT, pccurs. 5 The cells were
precultivated in mneral nmedium (Horn et al., 1996)
wth 100 g/m anpicillin and 10% LB nmedi um M ner al
repress@&d! iwthioh l\ﬁ/iehlsmilﬂd ohBhe vmse placroidl akidas empressed leomsstitutively by the B-

recul ture rown at 37C .and. i nduced
actargsf Rrogial PP Y E TG CRAD S8 SHEIFE S A oeresse
until §fA&itki@hermicaldbductidhby tahtyglinesanhalviesicdling ASITS pevueed
in [10 MM MOPS pH 7.6; 2.5 mM CaCl2 and 0.05% Triton
X-100] and extracted using a high-pressure

The cARWEE Bfeé@lﬁvat&hﬁl tﬁi%k:xlal ﬂﬂ@dlhﬁﬁs(%ﬁ) 4B, BPBS with 10eFgy/hd amslillin
m nutes at 4C a 0000 rev/nmin. The super nat ant was

and 10%| fFemgdiumg Mnaer@i @@“Fﬁlaf Withost Lﬁnwasaﬁocaql%t%dr Viidh thigpregidire. The
cells \g%g lg?ot n 8§e® B{daih d w/ﬁltaﬁﬁ%m%meQH?ﬁﬁi (0 5 nf%/ L), and grown

er biotransformation contalned O
furthep@e 25C. ddiectells vOf hﬂstEAcrelep@n®d 12 023 miyt MEIRS pH W 2.5 mM
CaCl%) grgi ? gg% %% ld(O;] &k edaec%rdtggc gllijn&:e?sﬁ.\?e ﬁ())%sge%zer e cell
lysatel mu:bﬁhﬁrgeﬁ ﬁfr Z(BGmhﬁmaS st 4§C aad (ZOOOKhEV/ahm éﬂnanpﬁnmtalt mag filtered
S pr itated with 60 liters of .t echni cal ethanol
on a (G LR TR ' et e ps ety B Bt n 60| i toraof
techni cal ethanol and once with 60 liters of 60%

Altenﬁh&%s%r@d&%@@rﬂ@'@ litxebio AR @ htiotR Svhibhi @taied 0.13% acetic acid,
hilization. The wei ght - avera e rml cu ar wei ght of

100 ntl\ﬂ adcipdt %é,r;%glcrcgﬁ,plrla [ D%Y agté)(l_) altegn I@)é({rﬁs&fxtract
(appr(%( GO0 wEsR e Geadliod HxtBleadsd¥ ifcudAiled a}r/g(ﬁibu% 3@5@ rThe alternan

description see above) was transformed in E cf
obtaingfi5eas prodpiftes with (69 litens of fechaighk ¢thanok forj 49 hrﬁhé rCa|then washed

I
twice ﬁg) é{%’% }6 s lf‘%ggtlﬁxﬁ% etw%iga?xg )om\./nge \é/il?lb %]6) gﬁ%ﬁ‘ 60%s’81uw difanol. The
producteasudrizt dgl Lyeiphilizativing The weighttavemge Foteculget pightpditiee ajwmm was
d, at, an optical density (0OD600) of 50 they

appm\’/(ve3r7§7080g6§/eqolvm th anhydrotetracycline (AHT) (0.2

ng/ L), and grown for a further 22 h up to an OD600 of

140 at 25C. The cells were harvested by

centrifugation, resuspended in 100 nM NaAc, pH 5.3 and
Metha{2 dbSEAMpRE3 W t h a hi gh- pressure honogeni zer (2

cycles, 1200 bar). The cell lysate was treated wth

DNase/ RNase (3 ng/1l). The resultant extract was
The p@ﬁﬂﬁ& FI\FQQ@ISWQ@ @8 des&ipth abdadve) wil 'ﬁdrﬁﬁﬂh&&ﬂi E coh dH5a.

ar constituents including the inclusjon

The CErll*ﬁeW@e peachlsivated lr\m@erabmélamdé@m e, 1980) with \BQ e/l Smipicilin
and 16%3 Ltgﬂl%@lqﬁld Mifer8 r%dﬂﬁrﬁ Ayitifht Yl Q‘Qﬁ‘ﬁo&h’&t&i witRBfs preculture. The

I ncubated for an hour OI’]ICG W th salng
cells Warti rewhab a7 pidiktaan opsivel lensiin (@Deve) ef & sy eerp nduced with

[ | TRASBDE of 140 at
anhy R HIRT T 10 9 ASEBBNHIA (k22 PYPERTIBR qp 0
25°C \Whe28D9 kIO stBChHy ERRONGAIGM] ®Bdsperki2d 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,



10

15

20

25

30

100 mM NaAc pH 5.3. The renatured inclusion bodies
were frozen imediately in liquid nitrogen and stored
W@R0092®308 The activity was determ ned in an acedwEP3009/001761
assay (Lopez-Mingia et al.yp 1993). One unit of 5
al ternan sucrase corresponds to the conversion of |
gnol fructose per mnute at 37C. Alternan was
100 nMd@hm:epHiSrB drtizOrehattred ihdlotiorahadier werei fooren winingHiately in liquid
ir0eSON t 2 NaAc pH 5.3, 20% sucrose and 5000 ni
MTOEFER A ?rg 3-42%si on bodi es (approx. 11950 units). The
reaction mxture was incubated for 47 hours at 37C.
The al ternan obtai ned was pre ed. with
The affyisr WEOROARHRR oih SRR AT GLoRss Migie Heal» {HRT-
alteméﬁ@ﬁf&%@e ESMSSonth tdthd Gonkets@mtbTi1 Gathol GubREOper aliflute RITCCC.
wth 30 liters of 60% absol ute ethanol. The product
was dried by |yophilization. The weight-average
Alterr{mlv&eagﬂcﬁlﬁcéﬁqhg@ b.10Er &&ﬁn@ﬂohﬁaﬁﬁﬂ%%ﬁ cARARQKT5 AN RERC pH 5.3,
Reference: Horn U, Strittmatter W
20% Krcectsbemdﬁ()oknu peratures] inQliyszan hediasstanerent h19R0 uwifs) dhe eaction
P o V.
rmxture w% d%ﬂcn%atefiuflﬁ}é%‘l}(éﬂgp F{AS7 i IBIHEE? glpe?ﬁli% A;gtz%lffgbdgsbas eﬁk&ﬁﬁ‘té’d With 30
liters E’Stehlemal: kihanad dibri 40 hu gt 4‘?@ gren opishadi twa vmdpii(bkwplm‘ncal! ethanol and

a [ S tati
once R0 T DAoL b ol ATt SHFDPY sl The
weight-Q0@age(rd@ culdr 24ei ghd 3f the alt&h&rﬁ&ﬁ’ﬁpp@xo‘ﬂo 6GOUDe gAholA

si npl e sauce system was sel ected for testing the

viscosity-form ng properties of alternan. Basic

reci pe Chicken broth 89.85% Starch 2.83% 30 Soybean

oil 3.63% Flour 2.12% Chicken bouillon 1.21% Xanthan

0.25% Salt 0.10% WO 2009/ 109408 PCT/ EP2009/ 001761 13
Referélcker nan, produced as in Exanple 1, and/or starch

(Resi sta(r) a nodi fi ed waxy-nai ze starch fromTate &
Horn Dy B@ltmﬁplaWy KrehbereA U fard), thiiaddn Bregdergth@o dkylieg K, Matzku S,
1N {
Pluckifh I EReER! I mEEBRYE BB b A7 BiIndS Bnianiivodics i
Eschefioltia k0lijmiising @s .optifmized axprekiiom vettepand high-akll-densith fommentation

under n%rrllquf‘gd gorgwth congltlon Appl Microbiol Biotechnol 1996; (46): 524-532.

. One unit of

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 was stirred into the sauce after the
10-m nute holding tinme. Viscosity neasurenent:
wore@snomm wi th a Brookfield RV visconeter. ThePGPERM09/001761
was set to a 10 constant &0 rev/mn. The spindles
wer e changed dependi ng on the thickening of the
sanple. The sauce was brought to roomtenperature
(21C). The viscosities were in the range from20 cP

to 80000,cP.(gP = centipoise). 15 Mathod:.. Vet h
e O G| R e ST RERP B e o e starn
from Pt 8 Dylé Bempan)wersiubddl Sttlacicdnersi f present 3. Add the

dry m xture to cold chicken broth, whisking vigorously
4. Determ ne the cold viscosity (scale froml to 10,

Cooki@&de€indd Qsefreﬁﬁﬁ%sthk ipd wistP8teanad d tehiper A0 O 85-8YET ¥nd holding
hrgh viscosit 5. Add the chicken bouillon and salt

g . . |
at thipreperanerg fohd0 aniputys. [F@atcopkiag riicet Witk alteman pemsarist ub the
altem?{) W%gs'tl‘?év\girﬁo tHS @cre%gleth% e nfifite NAIGRE BideY (scale from1

ere 1 denotes low viscosity and 10 denotes
very high viscosity) 9. Cover the pan and maintain the

Viscofsl\f?tnggz{s?l%elrjr{egt:frr?e%su]f d m1tﬂ.asé)roﬁlglvalcﬁﬁwxscomﬁeﬁoﬂ%e%eé}pgas set to a
|1 S e Ssauce ife1t slIo y Ccools. e sauce IS
constait 20 lreviin. (68 spiddl€) wirk. chAuied tdependingemrthe thickeping @€ she sample.

until thoroughl i xed 12 term.ne the viscasit
The saiep s biRERgO ronth EmPEERAR 2! Db fBE VRIS o3 B gilsedro 20
cP to 8G000IeSCcP +omtipbBePsSi ty and 10 denotes very high
viscosity) WO 2009/109408 PCT/ EP2009/001761 14 13.
Put the finished sauce in a preserving jar and seal
b) Method with cooking 5 1. Measure the chicken broth
2. Premix the flour and alternan and, if present,
starch, 3. Add the dry m xture to cold chicken broth,
Methdii sking vigorously 4. Determine the cold viscosity
(scale froml to 10, where 1 denotes | ow viscosity and
10

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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denotes very high viscosity) 10 5. Add the chicken
bouillon and salt 6. Add the oil 7. Heat the m xture

W o00/10%nper at ure of 85-88C 8. Determ ne the hPCT/EP2009/001761
viscosity (scale from1l toj40, where 1 denotes |ow
viscosity and 10 denotes very high viscosity) 15 9.
Cover the pan and nmaintain the tenperature for 10 mn
131 Qut tRe finigleedtsaecedn u @resenvihg\jlivi aald s¢dhe sauce while it
slowy cools 11. Put the finished sauce in a
preserving jar and seal 20 Results: Starch and
al ternan have a significant effect on viscosity. At
hi gh concentrations of starch and altenman a

b) Megipqarith opkigef f ect can be observed. At 0% starch an

1.1 M SRS thelcRickesS8gi ty is observed when the alternan
concentration increases from2%to 6.25% (appr ox.

2.1 Booox 8m)floupandalierman @pd, 26pressht efgtchat i on of 2. 83% t here
[ - -fal d: i Serift Vi [ appr ox.

3 SR M 0 e ek AERERS Gnidio  BERRAY (2P

4.i Beteeaime thef qobrhvidSsityn(séal@ Gom Mod ewhare Ui idemotenlew shrgasityiand 10
Fi.g. . 1. oki ng_ h an effect on viscosity and there
ngFw?éFéaP?bﬁg%éﬁﬁken cooking and the alternan 30

5.C ud et dhivkewbouiMreandtshle al t er nan concentration is 2%

6C ohing.goes not increase the viscosity
's%&' G%antly. Wen, however, the alteman

7.CPRGEA Mdlhre o b fenfperitiie of $L38HT ference in viscosity

bet ween cooki ng and noncooki ng cones tq abouyt 20000
8.c Petemnigg dhe hos yiseasity (asals fmm @ 40:i hergr| genotes lgyyviscosity and 10

20094 QeAN8IPGILERA009/ 001761 15 3. Thi ckening of

puddi ng Three different concentrations of alternan (O,
9.2 Coverilee Hn@oy mgidain Hredempgrptien feh 0 gimr ch 5

1({:%@1?13% ﬁl@u()j‘%? gnd \thalg tl%%a@é%%vh‘h-e‘rfto@o‘y}g Golk €sted in

stant pu ng and synergi es between alternan and
s Partbt fimehe sewalinapedervdgtiarandseahas prepar ed accor di ng
to Exanple 1. The starch in experiments A-F was Firm
Tex(r), a nodified starch derived fromwaxy naize from
Nati onal Starch conpany, and in 10 experinents G H
Re&ﬂ%nd | with 4.5%concentration it was U trasperse
000(r), a nodified starch derived fromwaxy mai ze
from National Starch. The results are presented in the

Starckfé:?nl,dl Wr_’ng hetivaebal s?g'nitéclzatnte g eacl:? or? \r/]i(sjcoss}t}él. r&tﬂi&a%%c&trtagclﬁr?s%%gtlapc% 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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A synergistic interaction between starch and al ternan
was found, and it was especially 15 apparent at a
whe@haoo4st ar ch concentrati on. WO 2009/ 109408 PCT/EP2009/001761
PCT/ EP2009/ 001761 16 OOQH>UN - omOp'r OCD
'"(p OC'"!'no) u7y> 0e c Mw~ O- ~n 0 mOOva
Mc o o" 1f! No OOnmMm NNvVvMMLt) vy 7 JU(Dcc
a

J a~i mOaa) . da) OOCSOLO o Olca Oymp

ra~i.=0" QO nL-0 mmy Ty~ . d 2 X1q 10 L a o Ot:
3-T‘“‘Eemtg°‘g“ﬁ’d"bgom HL_COO-~NjnCD O N J CD N co N d >,

tOVlOOCLN N cc~yV|Ecod)OaN.-EONCN

Theee, Bgsren eqpogrphions of im0y 55 570 240 £ 1es. AR farh
concedfeAidns 0 £25Rn& 4.9%) Wefe %stgdcx:n(;ns@nt 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. Sy"§§$f§'r‘°g‘?f¥‘¥‘)f B"Q#ﬂé&%vﬁe{'w°§% Tei &, 4 algpfe Amehriisernpn es,
al ginate and carrageenan 3.1 Materi al

3.1 M&eAS1_6ABEESALIbON: 5

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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fper-at €)—Fin
enperature) 1 25.0
20 160 HdRanp up 3
ool do é 25 18:2
3: 00 Oﬂll OWRasur e

(mSgggg Speed
0: 20 1OEB (|n|t|a
95.0 1012®0 160 Ho
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d viscosities were

pm—25f (tdie
speed) 25.0

d 13: 206060

60 End of test

as foll ows:

Hold

18:20
22:20

160
160

End of test 23:00

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:

Measurement principle: force in direction of pressure
Forward speed: 2 mm/s

Test speed: 0.5 mm/s

Trigger value: 20g

Reverse speed: 0.5 mm/s

Distance: 7 mm

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



Viscosity of Alternan in combination with a starch:

- Initial cold viscosity: viscosity at 5:20 min - hot
viscosity: viscosity peak at 95C - end viscosity:

wWOo 20069408 at end 10 Texture Anal yser (TA): TPeT/gr1009/001761

strength of RVA-sanpl es wad9neasured after storage at
roomtenperature (23C) for about 20 hours using a TA
XT2 texture analyzer. The settings on the texture

anal yzer were as 15 follows: Measurenent principle:
force in direction of pressure Forward speed: 2 mmis
Test speed: 0.5 mm's 20 Trigger value: 2.0 g Reverse
speed: 0.5 mm's Distance: 7 nm The positive peak (F
1) and the negative peak (F2) in grams were
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20 Patent clainms 1. U%etoflalternan as a thickening
agent. 5 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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10.

11.

12.

13.

14.

15. Thegys

16.

17.

2. The use as clained in claiml1, wherein alteman is

used as a thickening agent for foodstuffs. 3. The use
w@googhegspeed in claim2, wherein the foodstuff PGI/EP2009/001761

sel ected from sauces, neatyj uices, 10 soups,

dressings, dips, mlk products, such as yoghurt,

drinking yoghurt, cream full-fat mlk, skimred mlk,
Theuthiokenihg kgens compositida, askadiimed invorg of ploimsse 8, whérkeip, it is in the
fogﬁdg' ng” spreads, jam ice cream bakery products and

flf A thi ckening agent conposition conprising

al ternan and at | east one other thickening 15 agent

5. The thickeni ng agent co sition as clainmed i
A kit SPRPHSing 38 FRMPPICRS: aerar g?ﬁ?té?@émfﬁ&heaa’éwn% agent.

pol ysaccharide. 20 6. The thickening agent conposition

as clained in claim4 or 5, wherein the other

Thenkit Redlpimpd ingdtim 10 wheretc the pilier ShirkeRwepesifps selected from the
grg%q%bﬁ §tﬂg & st§1tcﬁr gﬁrchs Q’R&Gvégerrﬂo\ﬂ?ﬁédvﬁﬁvch&oQtafréheghosphates
starc starch’ phosphates, pectins, i
peotiny, nmsilﬁcal geating, alginit, acati,galgmtates gtgtuaﬂouf, tnmacanth gum arabic,
gacant m el S | our
e e e O R linnl? i, ARG RERA LA ara gum,
ta@Uﬂmd tgamargeﬂaln o, xge:hriaa,n ng:ltmiexmn anllulow] tdedeatized ne)lulose,
ceIIquse vati zed 5 cellul ose, dextran and
S #hd IXBFeSt%JéW%Pr w8ree Ofﬁtfesf PSR SFbst ances. 7. The
th| ckeni ng agent conposition as clainmed in claim4 or
wherei n_the other thjckening .agent is select
Tterlshasﬁaameqhm o ¥, gdesinaipe ﬂ@grgthgf? Bhageet HSG%EF‘Fte‘Eg"m starch,
m8diBEE BaRA&S BlafthEfriaftfles, hatb i piesspltltest 4@ ik tuidN ¢F t&b or more of
t hese substances. 30 8. The thi ckeni ng agent
thessryplssanesson as clained in one of clains 4-7, wherein
the alternan and the other thickening agent are in a

wei ght ratio from10:1 to 1:10. WO 2009/ 109408
Thedki! &R20084 (D 076 cl@msd 0- IPhevherginctke ﬁltﬂ'ganag@rthe other thickening

it d f cl 4-8, wh
ooE PR, AR IR TR A0S, " 16 "W ki ¢ compri &1 ng,

as conponents, aIter nan and at | east one other

t hi ckeni,n The, kit, as cl [
Uit R RE ot i ek Gl B3R & 5 Bord il e os
cliifmedid fie of gragmi1 0}031 Sjr $Hel thgkﬁﬁn@df&fb@i'stufﬁl favdsdmff starting products

erjvatives, nodified starches, starch phosphates,
Or%%%‘isfuﬁé‘meﬂﬁ%ﬂ‘?tiesed pectins, alginic acid, alginates,

guar flour, tragacanth, gum arabic, gelatin,

car ob- seed fl our al act omannan, t)<ant han, . carrageen, .
5?%(: ip 1én b%rwhercm the foodstuff 1s selected from saucés, 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



10 tamari nd gum gellan gum mannan, mnaltodextrins,

cellul ose, derivatized cellul ose, dextran and
wooobaowss of two or nore of these substances. BCI/EFIve9/001761

kit as claimed in claim 10, wherein the other

t hi ckeni ng agent is selected fromstarch, nodified

starches, starch derivatives, starch phosphates and
asnoghutt, elsinking tyoghot, craane fdf-fat hElki biasened uhidk, dotesilk] Sour milk,

he kit as clajnmed in one of. clainms 10-12, wherein.the
e e O SaA S e DI STRAGEKER e fehk o AEoq g 10zhs.
weight ratio from10: 1 to 1:10. 20 14. Use of a
t hi ckeni ng agent conposition as clained in one of
13. A gpetiogeotnceRags He VisRADY ool ettt Hng prodpels pifoodstuft

inteBndd3attOtn &/ngh ta*ﬂlﬂi@l&%ﬂigfrﬂelgfco 888 s Faimk® RfisdeWticlaims 4-9 is

starting products or foodstuff internediates. 15. The

addedtoghe wodstwiEdoodstudl sirking mrodg ef Eodstefiénteasdipteuf f i s
sel ected from sauces, neat juices, 25 soups,
dressings, dips, mlk products, such as yoghurt,

19. Tirmetkodgs ylaighedrin claime@nwhenginl the dvodstuifl koodstikffrstastiingrprioftuct or

butterm |k, sour. m.lk, kefir, whey, nousse, jelly,

mB%%ﬁfﬁﬂ?“@%@?ﬁﬁ%@““#%H?a%ﬁ%t%?ggﬁg bakery products and
doughs. 16. A foodstuff, foodstuff starting product or
foodstuff internediate, wherein it contains a 30
t hi ckeni ng agent conposition as claimed in one of
clainms 4-9. 17. The foodstuff, foodstuff starting
product or foodstuff internmediate as clainmed in claim
16, wherein it is selected from sauces, neat juices,
soups, dressings, dips, mlk products, such WO
2009/ 109408 PCT/ EP2009/ 001761 22 as yoghurt, drinking
yoghurt, cream full-fat mlk, skinmed mlk,
butterm |k, sour mlk, kefir, whey, nousse, jelly,
puddi ng, spreads, jam ice cream bakery products and
doughs. 18. A nethod of increasing the viscosity of
foodstuffs, foodstuff starting products or foodstuff 5
i nternmedi ates, in which a thickening agent conposition
as claimed in one of clains 4-9 is added to the
foodstuff, foodstuff starting product or foodstuff
intermedi ate. 19. The nethod as clainmed in claim 18,
wherein the foodstuff, foodstuff starting product or
foodstuff internediate is subnmtted to a heat
treat nent.



