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USE The present invention relates to carbohydrate-containing conpositions A
for oral WeR20948h as beverages and confectionery conposi tAcamspo1@edst o t he'
use of a-(1,4)-1linked glucose polyners in such conpositions to alleviate or
prevent the tooth danmage as¥OVEL €OMPOSITI@ONGRUSEti on of sugars. Dental
caries and dental erosion are caused by the action of acids on the enanel
of the tqgg re%e&&flﬁ\&e@mopﬁ‘éﬁted to%fb%h%atescotnmlﬁgbém @s&%&ﬁ'f@ﬁ &1 et Suchhs
di rect consunption of acids 1 o such as fruit aci ds whi I'st dental caries is

associ at geverhded ahd Eorfodtivusiytconpositions)gad o thd hee ofta-(1 Whlitedgilveseri se to
dental caries is produced by fernmentation of sugars by oral plaque bacteria

.cover § ngpelymezsniarserh sempesitions fo pliaviateor prevent dhs tepthdamsse asspeipted vatubat
consunption of pr ogucts cont ai ni ng carbohydrates serving as a source of
energy ef°® S gy or sports drinks. The npbst conmon source of

scar bohydrate in oral products 15 for conferring energy, such as sports
drinks, are nono-and di-saccharides such as for exanple glucose (dextrose),
sucrose &edtaieiriessied dentalgeesiahare cayset pyrahcsactivbn gf ecidsen ’dlac:halasl ofgth¢ odext ri ns
are al so_enpl oyed such.products, as a.so of ener Mono-
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t he fer macidavhicngioks ssgrardentalycapiesis prbduped bh datrentation eflsupass therapplagie pl aque
fluid. As the pHis reduced, the plaque fluid becones |ess saturated with
respect bacters e \ERNE Jhe s aﬁ%AP%CWPBHeWﬁ thhélﬁﬁu@"ft enanel . The
crltlcal ui d t vvlth respect
to apatit uénpglc?ﬁ der egtscérﬁgnp%r ounoélygr Ssrfhnogsrra% e‘%e g %osﬁ t he

i ndi vi dughlied @@kggv SpORP@OSIKs] THie rﬁ5st%6§uﬁdiﬁso&fde%f‘6é1bbh}’ﬂrﬁt9% BRUpfbdutyeur man
and ten Cate, 6 Eur J Oral Sci 104, 199-206). Mltodextrins are

car bdhydf@t@@fﬁmng Bnesgy Sudhsas spadriales, @emmdlymhgrldesrsgyh ayforusual |y

d df h I h, by hydrol Th I
conpr | 56 BUPIRATSSoS} (GeRlreiE) Shomis € B D dePHant Sie R P lg e ebipsagish °° 7
contain gg %Moheﬂﬂﬁ&@r@faﬁg% &gea erét&ﬁlplr(YddéB a%qsa&@%fé&r%/% BYoNRiadl k- Of

nonosacchari des or di sacch a The "preparation of dextrin from
starch r ewhtusdesrand rmedmge(tmﬁs ek yemr fonhdiima tae ngidhkof thddisebsg tebe odfadily
depol yrrerl sat i of starch i, s expressed as the dextrose equivalent (D. E.)
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have a Dré&duces tlﬁ@akbdsfpmqm e r agtherptl Isodmcbdlthsplgqmﬂmﬂlbycdsmmek@ D.E. of
| ess than 20. The higher the D.E.  value the greater will be the quantity of

r educi ng SSUERIFS With r@@ﬁ@ta? rricigmdNEYaPtie thominera sanstijuent of exasdng e at e
source W val ues
in the raéflgété&fp{{%%wa‘?gc%%ﬁnﬁeﬁ? hlﬂﬁ t‘?ég\l}%e? Mg%aﬁ]?g[ %%t:hr}&p ﬁt \étg %? Ir:sof nono-
and di - szondia¢red esbagrote H5 eldni)eldependemmmh@hdhydiraﬁh yaliva d@fn;ﬁfél@bﬁh may
be- controlled to provide naltodextrins vary mg in DDE. and with a | ow

per c@at agad semtitervithin thegnenth.(pugman ardien Gatke 4 9968w EQEmSriel e d 82-286)- 10
(Trafford Park, Manchester M 17 1 PA, UK) offer a range of maltodextrins
with D.E. of fromS to 18.5 and Stal ey (A E. Staley Manufacturing Conpany,
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DE. of 1 to 18. Low D.E. glucose syrups with restricted %content of nono-

and di - sasebyr dedived Srom starsh, fobfmmn*ﬁ edrhptazahaby hpdrelysiss Tclergshy eumprise
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al pha anyl ase enzynme hydrol yses the a-(1,4) |inkages of non-cariogenic

pol ysaccharides 20 to form cari ogeni c nonosacchari des and di sacchari des
such as gwgoesesand mal t ose. Al though there is sonme evi denper/kpsi/dshs
presence of al pha-anyl ase-producing bacteria in dental plaqu the majority
of al phai pampn@ge oﬁ&mutvﬁat @ryunsatfgm Glugese (daxerseyhas a(%@aﬁﬁﬁgl 53@0@@ SHMps 1993
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substrates that may then be metabolised by plaque bacteria, producing

or gani ¢ aon@irssind hegearhe thert Ieadibeﬂlc&anbob)admt spacemiil he feyfentetl byctealt r i ns has
been eval uat ed a. hupan nod by Al -Khatib e 997, Car esear ch
3136 gl MPUCIRTYE bape ThE( VMRS ARHangRl o ST TR b R TEE aver
aci dern'Vﬁﬂpf?)WQté(ﬁﬁltentt Q?ﬁoﬁ&%ﬁ%ﬁs&éhaﬂ@e@% fiquid defopave dem neralising
activity 1n an intra-oral cariogenicity test. ere 1's accordingly a

general consensus in the literature that maltodextrins as well as sugars
are di sadvantageous to the dentition. 1o European Patent Application EP O

264 117 Soup@seiy Wﬁ@lsﬁiafﬁlsmfbmaipb%wwwgdép Provide saaligderrnswargingin| |
mai ntai n Hlood, gk tH%ﬁS% é)lefc\éz?t]a te'%'t 8?9}9% g iRINhG&s éreer S}nﬁ%c ghace

| ost body 1 {if ds an so n arra etot |t|%fﬁ Faused

by f efomentraditod Panh Mundhestce MEPI}'QA ,A0K) after :ﬂ;@ﬁ%@' ¢ﬂaﬂ§tddbkmﬁ§ Sith'D. K opowder
conpositions conprising 60 to 15 85 % by wei | ong chai n gl ucose pol yners

as the sdumé tofl 8SaanddHslely 6A- E Diatety Mmfmmig Compaynpd¥] EiEddoradySiret.ed

bet ween d i o.EP 0. 7, ai n glucose
pol ymer %é’l”:ﬁ'l @Z%ggﬁ{s}?)n‘g E?g[ {‘%ﬂnﬁ*ﬁb}ﬁ&ﬁvﬁ'léﬂwg‘r W@n@s@&‘&%ﬁrl des and
di sacch ars‘yﬁﬁﬁ witlPNB¥RIed) cOMbHITERONLO &1@&¥sa€éﬁaﬁﬁés £8 al8 8okl eﬁﬁallys present ed
and it can be predicted that salivary amylase w |l produce fernentable
sugars fraymilghleh a 20 conposition. Swedi sh Patent publicati on SE 8904190

di scl oses a conposition intended fox oral consunption for use in

ener gy- requi ri ng physi cal activi ty corrprl Si ng mal t odextrin as the main
ener gy sourceand-supptenented-wth—Xxytrito Ib
substance. SE 25 8904190 addresses the propl em 3§‘°§?55@?éﬁng“‘§w§| y@ﬁ y
absorbed drink product based on | ow nol ecul mon¥ei ghdi-car bghpglr at g SigHECEs

such as idextrose and sucrose and_of caries|formatijon due tlo use_af thesd
sour ces &tabaﬁlm@umlwdaﬁﬂa%l)l@ti)ate for ®.Be bact®Pial flll®a in

nmout h Thn ml t adayvt ri s asiti an_aof SE 004190 I LI‘ID'FI I nrl Ln ter s Of
its nong-Salgy Sta&rﬁ"éﬂ‘ﬂ E‘ ﬁgr(pcfgq%nt ent gré to 102)6I ucosé-hini t 42 | ergth
w th the E ¥y WeT ght 30T Ty Py T gusqegrari f—qver
10 ¢l ucose uhits |rﬁ engf : rang%a f or ponosacchari de gnd di sa%hgri 0

cont ent |i GerbstanC-Lut 0191 ¢MAltSdeRitin®®. Bh14) Thei preferred nonds@cchar|igge ang
di saccharide content of the maltodextrin cpnpositilon is 310% by -[3 WO

02/ 09537 FastEro Ve B Wkilusase Symp(l%ﬁrwb e conplokli ti ong 1663 SE [880%194 i s

t defi'nred—Waitst+—SF-89643190 st ates—that ha rlbehvdratle—seurde—sheuld
no ef | ' ree—WhH—st—SE8964190-—states—tnat-tre—caf DOy-at-at SoOtr-ee—Snoth

not be a good substrate for caries-producing bacteria, it is notable that
the only maipmRtiaride dodkecs Bﬁ@drtﬁdhga;dtmchas PRbIS GRS I GRIBOSIipLREe CONt AN NS
51. 8% by wel ght mal todextrin an I ght of the cariogenic

nonosacc hrapidiiecdnvededwegludogein the moettlabx theractién ef therynzyse adphi-ghylesal The
bacteria, the conpositions disclosed in SE 8904190 will jnevitabl y have t he
pot ent i al 21PRR aTBYladr RNz §yprobietthe Sn(lahdinkagssiet aemrcardeasniclysBeehat

presept | \V r

corrpgisbl tltg\gg Icgrno %rdé&%%‘% AT %@?gﬁécggﬂgé}l sapysd%ﬁéo% %?&1 rn%tEed pol yners
of gl ucosAlthmgh th&eﬁﬁidr@dﬁbﬂdhb@fo&lshd presepce bPalphsatylase-plodadnpbhvteriaine. Use
of such conpgsitions according to the present invention will overcone the
probl em &emﬂélwﬁéh@ P oril A éhq-eamt/hée aosivitli icslivay ipgrigind§eannapieao pr oduced

1o a( 1.8 LRI Rl SR a A X ARREE AR having a( 1.6)

| i nkages as mell as 15 a-(1,4) linkages. It has now been di scovered that

pl ague aci d production can be i nhi bi t ed by using conpositions fornul ated at
low pH with a-(1,4)-1inked polyners of glucose such as maltodextrin as the
pri mary carbohydrate source. Wil st not being bound by theory, it is 20
postul ated that at a reduced pH, the-&anylase enzyne is not able to

hydrol yse the a-(1,4) |linkage and convert the glucose polyner into the
readily fernentabl e nono- and di




saccharides. Therefore conpositions may be formulated to contain

ener gy- produci ng carbohydrate with m ni mal damage to teeth from pl aque acid
product i oo ®mef@cording to the present invention there i PquErsid&dst he use
of a carbohydrate-containing conposition, having an effective of 4.5 or

| ess and TBY ApHMERIFFOAYME dpable tp couyesy esientighy n@fl-caﬂ%fawp&%avagglamm e,

a- (1, 4) - Lt DSEC RUKIRG Bl HbUEANINATNA A bE TrclooBHAB DG RliRutekifl Whi o

COI’TpOSi ti concen Ion Or nono- -SaccCha eS"1S no g’r eater

than 2. Ofedavcingiogdnic ddid AEbYPRIACTIY Caridlemib poteatialof atilifotéafinidstheen
conposition for the 3o reduction or prevention of tooth danage by pl aque

aci d pr odvadwaterhin a Humanpoded by g\ IhatbFt EptA?'D §58i8s Raseatsk 3d oAl terbstracts he
. toi i ffecti i s defined t h H. of iti t hat
B 01 Eonf b Tt Rraiaritting i oo e 1 el et PnGY HRRSHIERT at i on

of the c bl tibal & Herhinetafising aGBRHyah lan WhitoraPbdribBeriBity R, MOUL h.
+«Conposi t?gﬂr}ga%gér)%tat ed t% cgr?f %lrélg pH"bel gw pH04. 5d“n§?/e tt)%en f ound
effective and for greatest benefit the effective pH should be bel ow 4. 0.

Typi cal | )f conpositions according to the jnvention will have an fffecti ve pH
no | ess iR 1agrordingly dgeperRlansansusiy the litepagpre faat maltodedring a5t 25 nvent i on

will suit Q’ar@%is%fl%ltﬁg%gﬁmitﬂe inigglgi a low DE, typically 15 or |less, such

that the ncentration nono- an 1 o saccharides is mnimsed. There
is ngoparticular upper limt to the concentration of carbohydrate to be

applied to the conposition other than that dictated by the practicalities
of prepaFEatdnsan RatgniohpidicabienyBR 812641l ¢ addrasses tearolpm of prayidiaga fitness t he

: f e & L s B e i ey
e an apBHBE eV Raia R B g BEORAR i et e PR R uls? MR Pefes °F
the conpgsit bbBNMIAL ndsisemakiiss BN AaRh8iotthe déntitdaRadsed Yyt and

nmore advant ageously no greater than 1.0% or even 0.5% by ight. The
i nvent i onatbghydrptei ERBI1264t1d 7 adesgrites fitnegedriik pewdss kgutpedigonsmenyprisinggpOgroduct s
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conposi tions as concentrates and po orrmul ations for
or di ssokhdihgiucodhpolymerpiefetablyreonidies ppthae d0Yorbyaweighti cftnyorobadobarddeages such
as concentrates, stil]l or carbopated drinks with or,without fruit juices or

fruit exgradisaccharides; Hopsrerinesmisengefonamneiiect g Henfitioapisresspigd ap@itg¥ndr i nks
t ext . dr g >
o th i nt Lo Rk B106G R AR CTBRRLLL iR e O RUECLERE O S T

estenp okoMbbéfiomon-sugar sweeteners known in the art. Conpositions nmay

al so contain other conventional additives such as sodi um benzoate, sorbic
aci d, sodium netabisulfite, ascorbic acid, flavourings, colourings, 30
stabilizels,;: foad hydr ogploh i n arhon dioxide. .- (12/ 09537
s epor PSR el B RTS8 SO D ARtest T PRRe R fRudo T ien it b “Lioe i n
sport dr iceksiniptioffbAtisedn vhérfy-add@iin siedlnRbyiy abprifias neiRaBten af e
range 4.0 to 8.0% carbohydrate, and in energy providing products nade wth
hi gher | &aah snasgy @wmwéuapl@meetgd withoulital Bs s gar2Goprevenbo pubstangs. S a fruit

j ui i bst tai ni.ng f t abl - i id
Lar baty o SIS0 aeEe B BopBRnH R Be el mstid Tl e Prid G 1
contri buhﬂ)lé@lérhﬁeiglﬁ%ﬁibh?%fegﬂm‘éés SRAQs drbse hSP&IRRE aHE Of Edpiek he

conposition and appropriate allowance will be required . H gh energy
conposi t ifomatioodue tatsedfithesasawcaad cerbahydrateae ajgulestiatet for thedattenal fdarat ai ni ng

loa (1 - i ol rs. of glucose r.i source qf

car bohy it BRPo e PaloEinsoatosin of SFaebhies ARfatent WS et ibout 15% by
Wei ght caidiRhydr MPolidoBadefhtdeCshiht WPl O:Télﬁébsg URBodn 199 RGthGRE R EHRT e,

are believed to be novel and as such formpart of the present iInvention. 15
The i3at r ¢bute T byfweaght)being ohgrsamhadesef oser 10ggltdvse aninpindetdtinrTHesranges el f
botentially disadvantageoys in vjew of the potenti al for dental erosion
bhought (67 BRAGAERBHIF ARbsisaeads,roaEnts donbadde At % YRGB 1T um

fromthe t e : wherm Nedal i sation
processeéﬁﬁﬁggﬁﬁé@gd ?%&‘?g“d%gg?tg’g OESI? r@éﬁ&gﬁ%m‘%@%ﬁ% zglgégcq% gts éo }%he pH and
titratable acidity of a beverage with its erosive potential; the greater
the 20 concentration of acid in the béverage the nore damaging to teeth it
becane. There are nethods known in the art to mtigate the erosive
potential of food acidulants. WD 92/05711 di scl oses a nethod for preventing
the erosion of tooth enanel by consum ng an acid beverage (having a pH of

| ess than 5.5) conprising fromO0.02%to 0.15% of 25 calciumin the form of
a calciumcitrate mal ate conplex having a nolar ratio of citrate to nalate
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associated wth the consunption of acid. -6 WO 112/ U9537 PCT/ EPOL / 08G38
When used in conjunction wth known nethods for controlling dental erosion
based on wtglbi/(i,gggly of cal ci um and/ or viscosity nodifying pok¢iepo1BéRmri al ,

Gar bony ot U BH R s SoPBaritit B s 08§y e MRS E S04 R™C' Shor < s
and ener QbétéQQHﬁrt%%bolﬁ@fa@é &uPc%Vs%é‘lﬁ%t B@ngm Subsirhte ifdr daHbélﬁﬁ)dﬁ&ﬂg also to

ot her acidic products to be taken orally he teachi ng of
ab ovenenbacerd it Bimetabiectbat theomly esadplegh shei specifipdions 2sbdots driekeompositiosici d

conpositions may contain_ organ and/ or i norgani cids and may be
suppl eneﬁf’%'alqsc'ﬁ\{v& RY Wi ‘i‘?}é" #M DY VS t@f%‘e\ﬂafl%ﬁnﬁ% and ascorbic
acid. _Acid solu cont a in the
for mJPat |n_3)9{’°5?° g’ E“?f&%lsﬁki)s ﬁ?ﬁ?&?ﬁ‘gﬁgg‘guaﬁm tagdo %IF %Pen%t | e acids
such as Qb{r@bﬁuoﬂmlgaosédq&SEcseomi}thﬁtabgm%ve%@merkﬁrfoar pleqicdetts . The

i nvention advant ageously applied to drinkK products containing natural or
added ci tproducéion dnd fooeh demiderkbsatiogoncentration in a conposition will be
determ ned by the type of 15 product, the desired effective pH, the desired
organol eptic properties and the aci dity of the chosen acid source. The

act di 1Y e SAIPAOL ATl iEn AR BSRE el Bt i Rl (b ARk ErR B0 Y

which is a € percentage wei'g a so ution
as cabCculoadi@@ndiniomatiddonPhidive 00f1,HAHKeApBMEHRXb uéc@asudh@g rhgtodsktinaki se
the acidic species present. I'n practice, titratable acidity is neasured
pot ent i ortiet primatyl spuwietdf cabalndizateli Ié@cbfmcfscmnmttwld roording tothetpresantof a

known concentratign at r.at ur of 20, ees nti grade. i cal
Saver age Tirations oxSicpf 1Ry oat fae potbial Aanste g dhayer BRG]
typi cal i Sofh@yon 'Etgﬁﬁ&ﬁﬂ bg%aﬂ‘}’fah&&l&’eﬁ&rn%ﬁ/o‘i\ﬁénke BPd’o%bt'ﬂ‘ rbfefnBl AOLE

acidity in the range Typi cal he acrd coricentration in
conposi t iteas(104)-lidked ipBWaftd ludoss irRKAEPHE anfS HGing o« ONEEMkagss RRvdlNasa
fruit-flavour product would be in the rair)lgg 0.01 (%éw’ n?g togél%w/w

sui t abl y a-(l, 4 hienkagesge 0.1 %w w to 2. S% w w. A typical ready to drink
:Fruit flavoured beverage based on citric and/or malic acid as the

aci dul ant will have an acid concentration in the range 0.01 to as great as

2% W. W, pfy fa$ rpdlggovteféd]thaq (E’Y%% ng(?:ﬁl {%’ﬁ( S&P&g‘n&%ﬁp@@ ?g-on' n a

concentrate Pt on Ic acrd concen wll be
in the raeragﬁ)o&u%né %rﬁtﬂéﬁé@l d@iov{' P vclqmcﬁ l4§Jnalaed Ml%hb&rs%% gRloROu@RbLe aci ds may
be 30 used, for exanple m xtures of acids selected fromcitric, malic,
phosphor imaltodgxirmcisitie pramaty carbdhydrhtersosise{ Whilst rfob being bawutel ‘tamhccpnyenuS known
inthe art. _7 WO 02/ 09537 PCT/ EPO1 /08C38 The effective

conpa¥i t iRAswiTaEd hatigtrgedused REL theweamylsse qpayme\inngt ablede deéyq%hq wé,%f

product, d des roper, i cal
effecti velﬂﬁ(ﬁgr &‘ﬁgceono%rt?‘g H’ m%r gﬁl? ﬁ’oﬁgﬁi@f@qnﬁ?lgabi in% 31' nor e
prefer ablsﬁccﬂfaﬁaw Htherefort Qoﬁlﬁoﬁusns zﬁsjaB@foi\inhmédOtb cORMBY RERS-mBMichdi Ng fruit
acids. It will be appreciated that for liquid conpositions such as
beverage§arh0|be'd@€f‘efdﬁnvempl-ld&m¢getbée%flynmlm acil productionual pH of the
conposition. Conpositions according to the invention nmay be prepared by

m xi ng the ingredients according to conventional nethods. Solid ingredients
may bg di geetdiggtd the\podseit 1ﬁ)xfenth fHRte th prov@ddthe e SO dRE-ntdiRing! X1 NY
wi th other componentsS. Typically beverage conpositions are pasteuriSed
prior to donipostignibavingtanleffectie pEhelst-por bshand qmmrsumratéﬁaet I 9%-byagsight

past eur i sed after filling. The_ inyvention is_illustrated by the fallow ng
Exanpl es:Ot#8 oamigsedigestibfe; goll . linked aﬁlymebﬂ%g AWF&%%SWER %ﬁ Spshahydrate. 4 DE

Mal t odextpi ) C sal i vary
al pha arry gg;shela-}g%&rﬁﬁsf/ﬁ({hghég&ﬁ%ro 3‘/1502 e a-cﬁk,sig 1%05?4}. It<=1Iilucose

pol yners,2.0%Dy weikhiitetht Mafuotued dfdsorally @tﬁﬁ@isltxaﬁlel@eh@msmeﬂi &)rlt]ﬂ@ubat ed at
37Cwth and W thout salivary al pha anylase. Anyl ase was purchased from

'Si gnedfAl defdegtionspaatgntieniof tey|damage by, plaque keid preduetifint of al pha




anyl ase activity is defined as the quantity that will |iberate 1.0 ng of
mal tose fromstarch in 3 mnutes at pH6.9 at 20 degrees centi grade. The pH
of the inaupatpeass was adj usted by 25 the addition of sodi por/eyeysisde /
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W vGi tri coohgdddgdnilsed i inmonfctwith 8 a (St Mot ConhdsitioNs FomitiMte taper
WO 02/709S37 Results PCT/ EPUL/ 08138 The conposition of the

_9_ ) ,
car bohydreméerspeli eddow pH 48 havd besd dxund eifectivaangdrfer gieatasidenebiicthgelective

Ch e o ST RSN Dt Cropb PR By e o
rate:|. O@fé&i%ﬁ%qeggitﬁ%@@ m nutesl o Mobile Phase: 100% 0.1 M NaCH to
100% 0.1 M Na .25M sodi um acetate Results are described as the % of a

car bohydrate species as part of the total carbohydrate. Tine: 0 mnutes 15
CompositignNo enzynme pH 7.0 (in QWth epnzyne pH 7 (in %9YWth enzyme pH 5
(in 9% W t hhssrrDerydpsts spusce fopussyipyiiepraseny mueniqnvilh %‘ilt@bq!#\ig%ﬁ r@fﬂ%‘ﬁﬁﬂ% 3.5
(in YWt i . i .

69 Dm0 6o et ESeD B Talrelpks ot stetbepponemmimon sfmone; addis) 4y 75 oop
41. 721001. Stcibliddsdis pinRaE TABre85nd pariduldbuptler REANG6 tbcodderttidd 085. 06. 2DP75.
85.34.44.44.65. 06. 0Ot her ~74.875.6 ~81.581.980.9 ~- - 78.8 ~74.5 Tine: 3
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The invention is applicable to a wide range of carbohydrate-containing products for oral
consumption or use, in particular to beverages and confectionary products. Compositions
20  may be in the form of liquids, solids or semi-solids. The term beverage encompasses ready
to drink liquid compositions as well as concentrates and powder formulations for dilution
or dissolution. The invention may be applied in a variety of beverages such as concentrates,
still or carbonated drinks with or without fruit juices or fruit extracts, and in particular to
drinks such as sport and energy drinks or vitamin added beverages.
25
Compositions may be unsweetened or sweetened with intense sweeteners such as
saccharine, aspartyl phenyl alanyl methyl ester, or other non-sugar sweeteners known in
the art. Compositions may also contain other conventional additives such as sodium
benzoate, sorbic acid, sodium metabisulfite, ascorbic acid, flavourings, colourings,

30  stabilizers, eg. food hydrocolloids and carbon dioxide.
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normal remineralisation processes. Lussi et al (1995, Caries Res 29, 349-354) associated

the pH and titratable acidity of a beverage with its erosive potential; the greater the

20  concentration of acid in the beverage the more damaging to teeth it became.

There are methods known in the art to mitigate the erosive potential of food acidulants.
WO 92/05711 discloses a method for preventing the erosion of tooth enamel by consuming
an acid beverage (having a pH of less than 5.5) comprising from 0.02% to 0.15% of

25 calcium in the form of a calcium citrate malate complex having a molar ratio of citrate to
malate of 1:0.5 to 1:4.5. WO 97/30601 and WO 99/08550 disclose compositions having
reduced tooth erosion properties containing a calcium compound and an acidulant
characterised in that calcium is present in the range of 0.3 to 0.8 mol per mol of acidulant
and the pH of the composition is from 3.5 to 4.5. WO 00/13531 discloses the use of

30  viscosity modifying polymer materials, commonly used as thickening agents, stabilisers
and emulsifyers, in acidic compositions for oral use to alleviate or inhibit the tooth damage

associated with the consumption of acid.
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present. In practice, titratable acidity is measured potentiometrically with standardised

20  sodium hydroxide solution of a known concentration at a temperature of 20 degrees
Centigrade. A typical beverage will have a titratable acidity in the range 0.01 to 4%w/w
and a typical fruit-flavour ready to drink beverage will have a titratable acidity in the range
0.1 to 2%w/w. Typically the acid concentration in compositions of the invention, for
example the acid concentration in a fruit-flavour product would be in the range 0.01% w/w

25  to 4% w/w;, suitably in the range 0.1% w/w to 2.5% w/w. A typical ready to drink fruit-
flavoured beverage based on citric and/or malic acid as the acidulant will have an acid
concentration in the range 0.01 to as great as 2% w.w, preferably 0.01 to 1.0 %w/w of the
beverage composition. In a concentrate for dilution, typical citric/malic acid concentration
will be in the range 0.1 to 4%w/w of the composition. Mixtures of potable acids may be

30  used, for example mixtures of acids selected from citric, malic, phosphoric and lactic acids

and other suitable food grade excipients known in the art.
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the pH drop from sucrose and the pH drop of the four

mal t odextrin-contai ni ng conpositions. There was no difference between the
four mal tThdexdention éiliusiraedby thefplasiihg BramplEse results denonstrate that a
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The t oot FEBHBEE! FPB SEHa A B OB dafich aseSToNe o DR B P EPRer d -
monohy dr g6 1 8 Gefviey RULEhePA AR Guadtify that will liberate 1.0 mg of maltose from starch
in 3 minutes at pH6.9 at 20 degrees centigrade. The pH of the incubations was adjusted by
25 the addition of sodium hydroxide / hydrochloric acid. Samples were withdrawn from the
incubation immediately after addition of the enzyme (time 0) and after 3 and 10 minutes.

These were immediately diluted 1/200 in 0.1M sodium hydroxide.

Composition of solution

14DE Maltodextrin (Cerestar C-Pur 01910) | 10% w/v

Sodium chloride 0.1% w/v

Citric Acid 20 mmolar

Human o amylase (Sigma type XIII-A) 25 units per ml
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The sgr brtor—cortrot—conpost+tron—reduced—ptag test
sol ut! OnSl“ime: 3 minutes
Composition | No enzyme With enzyme | With enzyme | With enzyme | With enzyme | With enzyme | With enzyme
pH7.0(in%) | pH7(n%) | pH5(in%) | pH4.5(in%) | pH4 (in%) | pH3.5 (in%) | PH3 (in %)
DP1 0.6 1.1 1.3 1.0 09 0.8 0.7
DP2 1.9 39 1.2 1.1 1.1 12 1.5
DP3 2.3 46 1.8 1.5 1.5 1.7 1.9
DP4 16 2.3 1.7 1.6 15 1.5 1.5
DP5 6.1 42 4.8 5.1 56 5.8 5.8
DP6 6.3 3.5 3.6 4.1 4.3 5.1 55
DP7 5.7 3.4 4.1 4.4 49 5.0 5.1
Other 75.4 771 81.6 81.1 79.6 78.9 782
Time: 10 minutes
Composition | No enzyme With enzyme | With enzyme [ With enzyme | With enzyme | With enzyme | With enzyme
pH 7.0 (in %) { pH 7 (in %) pH 5 (in %) pH4 5 (in %) | pH 4 (in %) pH 3.5 (in %) | pH 3 (in %)
DP1 0.6 2.6 1.7 13 09 0.9 0.7
DP2 1.8 6.4 1.7 12 1.1 1.4 1.5
DP3 2.1 7.0 2.5 1.8 1.5 1.5 1.9
DP4 1.5 3.3 1.9 1.7 1.5 1.5 1.5
DP5 57 22 36 4.4 56 5.6 5.8
DP6 5.8 0.9 2.4 3.3 52 4.8 5.4
DP7 52 0.9 2.9 3.8 49 4.8 5.1
Other 77.5 76 6 834 82.6 79.4 79.5 78.0
20  [DP means degree of polymerisation; DP1 represents monosaccharide, DP2 disaccharide

etc.

-9

‘Other’ means other carbohydrate species calculated by difference.]
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than 2. 0%obtatdes@itled in Bxdrigle Ta Mt ad waeadjiistahbythelalgitian ot sodithaytimxide
conposi tion for the reduction or prevention of tooth damage by plaque acid
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conpos, 11 SIS S FEARE ifeiti 258 ahe b ARUC T ers FpmiR Bt st o

gl ucoge i $/280 iR I ORI Bydidxideg a dextrose equi vaI ent (DE) of 15 or |ess.
15 4. Use of a conposition according to any one of clains 1 to 3 in which

t he concentration of nono- and di-saccharides is no greater than 1.0% by
wei ght . bCobmsitionafeohupioni t i on accordiing to any one of clainms 1 to @
having ap_effective pH 20 jn the range 2. 0 to 4 0 6 lse of a conpasition

accor di ngSPB Mﬂ@od@mmdﬂta&d}'a‘itmDm)t 05 h1 &H% v/ (1580 erthgleydite) Use of | a

conposi t iF ) | onary
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drink co 0953 gt carpohydrate 3079, Use
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cont ai ni hgy (éngfqiné?ép’emn Vg ONt| Tudiefdidivhere aided WO 027 09p37
PCT/ EPO1 08138 10 Us a“conposition according to claim6 having pn

effective pHin the range 2.4 to 4.0.
Results
The composition of the carbohydrate species in the maltodextrin / enzyme incubations was

20  subsequently established by HPLC. HPLC details as per example 1.
Results are described as the % of a carbohydrate species as part of the total carbohydrate.

Time: 0 minutes

Composition | No enzyme With With enzyme | With enzyme | With enzyme | With enzyme

pH 7.0 (in %) | enzyme pH 5 (in %) pH 4.5 (in %) | pH 4 (in %) pH 3.5 (in %)

pH 7 (in %)

DPI 1.0 1.0 1.0 1.0 1.0 1.0
Dp2 0.9 0.8 0.7 0.6 0.6 0.6
DP3 1.1 1.1 0.9 0.8 0.7 0.7
Dp4 1.2 1.1 1.0 0.9 0.8 0.8
DP5 2.9 2.8 2.8 2.7 2.6 2.6
DP6 3.5 2.9 2.9 2.7 2.6 2.5
DP7 3.6 3.2 3.2 3.1 3.0 3.0
Other 85.8 87.1 87.6 88.2 88.7 88.9

-10 -



11. Use of a conposition according to any preceding claimfurther
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5  statistically significant difference between the pH drop from sucrose and the pH drop of the

four maltodextrin-containing compositions. There was no difference between the four
maltodextrin-containing compositions. The results demonstrate that a beverage can be
formulated containing appreciable quantities of low D.E. maltodextrin that has no
significant cariogenic potential.

10

Mean pH at Time (minutes) Minimum pH
(at any time)
0 2 5 10 15 20 25 30 {Mean |SD

691 |691 |646 |643 |6.57 |6.73 |6.86 |6.86 |6.20 0.342
691 |691 }633 {647 |6.61 [6.61 [6.89 |6.86 |6.26 0.342
6.98 (698 (648 650 [6.69 672 [6.84 |6.94 |6.28 0.393
6.95 695 {620 646 |6.50 |6.60 |6.77 |691 |6.15 0.335
6.86 |6.86 |6.68 690 |6.96 [7.02 |7.08 [694 |6.61 0.299
6.86 |6.86 |6.13 |5.67 |573 |599 [639 |6.34 [542 0.181
6.96 1696 |7.02 (696 |7.00 |6.89 |6.93 |6.96 |6.73 0.348

Q ™ O g a W o>

A: Maltodextrin 1 B: Maltodextrin2  C: Maltodextrin3  D: Maltodextrin 4
E: No maltodextrin F: 10% w/v sucrose G: 10% w/v sorbitol

15

Example 4 — Energy/Sport Drink Composition

Energy/sport drink compositions were prepared according to the formula detailed below.
20 Three different 5 D.E. maltodextrin solutions were prepared using from 6-24%
carbohydrate. The test compositions had a product acidity of 0.3% w/w citric acid

monohydrate and a product pH was 3.2.
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produce acid from the formulations. This was conducted in a similar manner to that

15

20

described in Example 3. This involved 9 volunteers in a five leg study that also included

acidified sucrose and acidified sorbitol positive and negative control legs (10% solutions

dissolved in the same base composition as the test maltodextrin solutions). On each test

day, a sample of plaque was taken from the buccal surfaces of the subjects’ teeth using a

sterile stainless steel straight probe. This formed the baseline plaque sample (time 0). The

sample was mixed with 30 microlitres of distilled water and the pH measured with a micro

electrode. Subjects then rinsed their mouths thoroughly with 15ml of the energy/sports

drinks or of the controls for 1 minute. Subjects then swallowed the drink. The pH of the

plaque was subsequently determined after 6 minutes and 40 seconds, 10 minutes, 15

minutes, 25 minutes and 30 minutes.
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The following table shows that the pH of the three maltodextrin-containing compositions

never dropped below 5.5 whereas the pH of the sucrose control composition dropped to

5.28. The criteria of “toothfriendliness” is that the pH does not drop below a pH of 5.5,

5  below which enamel may begin to be dissolved. The maltodextrin formulations did not
cause a reduction in plaque pH to a level for enamel damage to occur. The sorbitol control

composition reduced plaque pH less than the test solutions.

Mean pH at Time (minutes:seconds)
0 6:40 10 15 25 30
S1 6.62 6.00 6.33 6.51 6.53 6.62
S2 6.35 5.57 5.92 6.20 6.29 6.18
S3 6.84 5.74 6.09 6.25 6.42 6.54
S4 6.57 5.28 5.57 5.85 6.09 6.16
S5 6.45 6.056 6.36 6.40 6.40 6.45

[S4: Acidifed 10% w/v sucrose S5: Acidified 10% w/v sorbitol]
The results demonstrate that a beverage can be formulated containing appreciable

10  quantities of low D.E. maltodextrin that has minimal cariogenic potential.

Example 5 — Powdered Sports Drink Composition
A powdered sport drink formulation was made according to the following list of
ingredients that are dry blended typically using a ribbon blender until an homogeneous

15 mixture is obtained. The product is then filled into appropriate packaging such as sachets,

jars or drums.

Ingredients Kg
Maltodextrin (Cerestar C-Pur 01910) 87.2
Aspartame 0.2
Acesulfame-k 0.1
Calcium carbonate 1.24
Citric acid anhydrous 6.84
Ascorbic acid 0.32
Trisodium citrate dihydrate 2.83
Orange flavour 0.54
Beta carotene (1% Cold Water Soluble) 0.73
Total 100
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sport drink. The drink had a pH of approximately 4.

-16 -



0"10%0%& ()- 0"10%03%$& ()- KbQoVb[b bebfbd:h[:W))? "0"10%0%& () -
0"10%0%& ()- 0"10%03%$& ()- 0"10%0%& ()- 0"10%93%$& ()- fbgbbccocca@[:W))
(1 10%$& Wo 02/0950708& () - 10%3$& () - 10%3$& () - t!10% B 1/EPA)okOMOSE () -
cddddéeee| [: h[: W) 9% 10%3$& ()- 9% 10%3$& ()- "f 10%3$& ()- t!10%3$& ()-
3#10%3& CLAIMNY%$&' ()-eGE ffPggh|[:h[: W) /9310%3& ()- F.Y'10%3$& () -

, Y'10%38& () - *10%%& ()- @ 10%$& ()- '"10%3$& ()-h@HhhhQ W Xi | [:-:10>$
3; 10%%& ()- 9& 10%$& ()- S8s$10%$& ()- 6FL0%$& ()- 510%$& () -

1" Lrovemel () ToMehe e oh B8 S repm bl fon TS it 1 ST oma () -

& 10%B& () - 4 S

10%@&?) (LI) olﬁ% ar“é%féﬁfi iﬁ%&le%g %Wé’%}}t 952 AP L R - o
10%8& ()-9 1Q‘frf@& polynter b ¥t Sse(ah a soUQIEP&rbohydrat h GihidH ddnfpositiofl the
10%B& ()-9 10%B& ()-9 10%B& ()-9 100/@& ()-9 100? 100/@&
10%5& () -1 1| 190n98mdrson 0O mpooape disaghanidesdrng pregter %ﬁ&g%’ﬁyg\fﬁ]ﬂiﬂ/@ g)-M

OTINTTI1_23:.109 10% 0% 10%

%W@& ()-9 1 re%%%%alﬁf}; %@bi%%%%’s @"gf %‘%ﬁ‘é‘ {%@r é‘)ﬁ%%’g“() M
nrO 9 10%B& (aftbd)thwah‘ﬂaggﬁygi uétion?d 100/@& ()-9 10%B& ()-9
10%B& ()-9 10%B& ()-9 109 '()-| 111 qU5?3: 109 10%B& ()-9 10%B& ()-M
nrO 9 10%XB& ()-9 10%B& ()-11111nm ?3: gzg(;ocy@& ()- 231800/&9@(%0(/@9 )M
10%B& 10958 10%BE& ()-9 10% ‘n‘m{%S 9

nr O@élol(()‘))@ V%o F((}QWS'(“P%C%I(B&K%@ ¢l v chd hey fir (3 -dioked ool ym "()-9

0% B& 9 10 ()-9 10%B& ()-9
10‘Vg&' 8- 7%#&%’{%&9{%%}1r O9 10%B& ()-9 10%B& ()-9 10%B& ()-9
10%B& () - MOMTmiYmtnemhmdD3: 1M nr O 10%B& () -9 10%B& ()-9 10%B& ()-9
10%B& ()-9 10%B& ()-9 10%B& () - hnmmmr mar] mm D3: 1M nr® 10%B& 9
10%B& ()3.9 1006 o JonShosDIBEEdrding td AN i WhBhtBSQHE&, 4) Linkedpolymy6ER3: 1VD
10%B& ()-9 10%B& ()-9 10%B& ()-9 10%B& ()-M

glucose is a maltodextrin having a dextrose equ1valent (DE) of 15 or less.

15
4. Use of a composition according to any one of claims 1 to 3 in which the

concentration of mono- and di-saccharides is no greater than 1.0% by weight.

5. Use of a composition according to any one of claims 1 to 4 having an effective pH
20 in the range 2.0 to 4.0.

6. Use of a compostion according to any one of claims 1 to 5 which is a beverage.

7. Use of a compostion according to any one of claims 1 to 5 which is a confectionary
25 product.

8. Use of a composition according to claim 6 which is a sport drink containing

between 4.0 and 8.0% by weight carbohydrate.

30 9. Use of a composition according to claim 6 or 7 which is an energy product

containing between 15 and 25% by weight carbohydrate.
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