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EXTENDED ENERGY BEVERAGES This invention relates to

the use of heat noisture treated starch to prepare
wexdaoenddel ener gy beverages, preferably nalted PewEPRgE803178

Starches are polynmers of glucose. The sinplest type of

starch is anyl | ' ai ght chain
of gl ucose m@gﬁ{i@?‘g&b?@ﬁ%‘?@g‘?g@@ﬁ% bet ween t he
first carbon atom of one glucose unit and the fourth
carbon atom of the next. Another type of starch called
_.aniylopectin has a branched structure. Starches are
This inviealien whadepcto dlag Brsof dieaitrecistofe ttatat saralhth priapare ektendadeenergy

f I d. anyl opectin differ in starches
kmvma%%%#%%%?&@ﬁ@ned&%ﬁ?@é? as do the sizes of the starch

nol ecul es thensel ves. Wien starches are eaten, they
are di Iqest ed by the actjon of aogr oup of enzynes )
Starchesare galymys akelicaspi dhe FRest e of parchis prplose mdiskiegsists of a
steaigh] LEAE B bcb @I Ibalte it WIFodEL AR iehvichine i B3Ben giom of one
glucosguait ahe therfestih tarhgn atoneofght next. Whiother ypy loéistarchanlledt .
as copked starch, cool s, [

Ho , a proportio
amylopgeif o b HBFYRT SIS PEFFIFDAS ot pPen S0Py daas of plants and

the rel4tB%l sic¥ts rAnRNYIcaRE aARAdRBn HEee M stHlhel B t&ﬁ‘f&ctﬁﬁ@%es as

that plasma gl'ucose and insulin responses vary wt
do the stzes vltpe starrh polgeiiesthensslveso fWaernstalchesomne adten, iheyf arodigested

ingested. 1t s believ that this,effect is relat
by the pRF0 rpinh pb el SRR Paise® Bptyftss e fSie dfreookea
starch @i rEdigB@yth the/Aeidn i thel DiyIBse@hzhey il tieeostbadsd N o dk@ESvells the
It follows that the use of foods containing different

starch gippRles giulinge p Srbgn WRICBRIHASE e eti Alopeueis anegaked gfarch
col, I RAEHER, ARG RRESh B SPT BTR B RSB e

actioncoul d have application in healthy persons interested
in satiety nmanagenent and they nmay al so be of interest
to individuals such as sportsnmen requiring sources of

Recenfdiiediad RE sROWH Bt pRSb igfildb dnl ih&ilfn8on¥iivaly ¢8R the type and

_easily be consunmed "on the go" away from home. It ha$
physicall foen @Y steebrcoptadppg &epds angesistlolitis bélieved that thonefii¢q is related to

- , [ ieBi L f arches with . .
e LSS BLTHE LGS A ASEHAREL a5 105 v
foods. di geRadhamheus] d\fbydstdoataining different types of starch may be of interest
in the control of diabetes and obesity by moderating the increase in blood glucose levels after
eating. Further, such foods could have application in healthy persons interested in satiety
management and they may also be of interest to individuals such as sportsmen requiring
sources of sustained energy, particularly in foods which can easily be consumed “on the go”

away from home.

It has already been proposed to exploit the relationship between structure and digestibility of
starches with the object of producing modified starches that are digested more slowly than
conventionally cooked starches. Such modified starches are known as slowly digestible
starches or SDS. For example, US Patent Application 2003/0161861 describes solid cereal
products such as biscuits or crackers having an SDS content relative to the total starch

content higher than about 12 wt %, preferably higher than about 20 wt %. These cereal
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conventional |y cooked starches. Such nodified starches
are known as slowy digestible starches or SDS. For

we@apla9l US Pat ent Application 2003/ 0161861 dRCT/EP1»e6003178
solid cereal products such as biscuits or crackers

' [ t t r.ch
prods S8 S, SOAAEAE L b8 Bl QAR o e
applichth@nredaub tlusetof Foodifredetcehien ificahtlgtcdnirethe @esired quantity
lenmented with a specially prepared SDS

h
of SD%%%%@%CE@@B&{% arPSppncedby shzyBt ebranshingof lesk amylose
s, 8080050048k o UL A0, bl S0 Bl RS g o

found khat aértogsmdti sorvdedbtha hedti tregtnadntd tat aaybosatishdlyatsed in fhei s
SDS is stated to.he suitable for use in beverages but

prepargiapipErila ey 1 SrmGaSBEGE POl TRa PO edo0s. no
survive the heat treatnments that are conventionally

used in the preparation of both ready to drink
EP 388812 padyés> Iioddsenvtesr 3B ppuinded sy reEftig38iagihoccans suBBnE6®ith a

N T T m—_—

used t€HaKEBbbdles Bida takss dddth®iikethod PaeduskeS t hus produced
are used to make noodl es, bread, cakes and the I|ike

food products. WO 03/105605 relates to the use of
. Chi
WO O%Hu P# 5301afR t8the g Pf @glﬁg%fé% é]SS. !%éorg?l%gg?@% gcr)?ua%ent,

ullan s a wa €, Vi scous po
pulluloin fivedtensgluble, vriscts eilysatetaadaednsikting ok egitgbubies @-1,4 linked

I I t hat t ed] I N db -1, 6
glucose mAISHS Tt FoEPERP I PR RTHEO BE Uhoh Lekaess ol Gimainal gucose
moleceglkabgnataﬁ@s SXHACE lemac_@ﬂﬁmrw»s?/ l%j?&:‘%ﬁé fibfin 3FD ag g%gt,

ack yeast, Aureobasiidi unpu ans. Typica
Aureobasgiriiimepuldoty. dSpehiovdastacthes suthadsicom gashopttatra pbportion of

amstoB R EE L HLET SR B, e AT e e

linkagSedeye: fo@x@Xbi® 8y YedsMinkliBdistdubl¥hottitdhivk. duabinghe hispecific
chains. Leading to a specific structure which is not

structugg ¥ihioh i nglepsiby digagiedpie whish rpriributed do the mrpvopy spTtatien of
pﬂhﬂ%%#%&ﬁh&%&ﬁ@%g&ﬂ Hhianggs an indigestible

ysacchari wever, to the Applicant's know edge,
no SDS based on wi dely available food grade materials

have been ecifically desj d for u i n .beverage
HoweysR 15 SPREGHTRG khogierte. 0§ NALESaLah FiHdely atpip LAt erige
materihiBihavd YR sPéciREAN UekioABd R uBERbdvBiASe BYIRER thoihg regard to the
_alternative types of SDS, particularly those stable to
spectiichequsmenisad dkis ityng. of product and a need thus exists for alternative types of

SDS, particularly those stable to thermal processing.

US Patent No. 5,989,350 describes a heat moisture treated starch with a high degree of
viscous stability suitable for use as a thickener or gelling agent. Other heat moisture treated

starches are known for this purpose.

It has now surprisingly been found that, in addition to the properties that make them suitable
for use as thickeners in processed foods, heat moisture treated starches also have a reduced
rate of digestibility compared to untreated cooked starches and thus that they are suitable for

use in applications where an SDS is required. However, heat moisture treated starches have

-



US Patent No. 5,989, 350 describes a heat noisture

treated starch with a high degree of viscous stability
wa@eiobabdiel f or use as a thickener or gelling ageeit/EP2006/003178

O her heat noi sture treated starches are known for

b th
the adaiihaFioRBRT e Por O R AR S THHEE i Biel ;S Re DS ot ithose
produb&d by&eyamtit RiyGloBRAI tBati theyPiro GRORAH firtiRs Sherfe rocessmg of the
noi sture treated starches al so have a reduce rate o

type tpipigaltst wssilfin the feedrindpety sush anprdeirization clesdizaicy M
trea eSﬁthus that they are suitable for use in
“% i cations where an SDS is required. However, heat
noi sture treated starches havethe additiona
unexpected benefit when conpared with ot

r types of_ .
Accoftrsl jbnpsen Heysation pravides a Wt@wﬁatqcaa@a FaP 9§ fligestibility of a
bevr 3 S A b b B W RSty o
1nd1v1|da51tvdur }nasatbnmmedst by suppkanénting diredbduerB gt aélaatrmmtsmre treated
Accordingly, the present invention provides a nethod
starchyf  r educi ng the rate of digestibility of a beverage so
as to increase the period of tinme over which the

beverage supplies energy to an individual who has
The inentomeldo extehgs tgum)user@ rathen@nots@lr@@v@«rch@t@rch ttresgluce the rate of

dlges{lrl?}bfc'yucgeaebe;vg%%tﬁ gcg?ss t.ah 1n01 fse H? petiq de Q t1 %m%fr(tég Bgéerage

nor s uce

supplicl enérgy €o &f indivg@sill iwbiohiat yon:stlmadbtever age so as to
i ncrease the period of tinme over which the beverage

supplies energy to an individual who has consumed it.

The 1%&?&11)15‘ V\k IQ)Ethtfl&ér th AR ex ﬁh&ﬁ&f‘; Oé&ﬂoe?ﬁra%é LRSS s ﬁ;{}ﬁérﬁé{nted with

ever age 'S supp enente eat noi st
heat thoistatetieat¢dstaioh sucththtithe betteeag@emataage&cm htSaorls timesms much

1.5tQ.15 t h tib h
slow Iy SrRAERIF SAEAIT§ 1 BUHAR o ST B iR B g i pF o
e.that type. In this speC|f|cat|on - The term"slowy

di gestible starch”" or "SDS" is used to designate that
starch which is digested between 20 m nutes and 4

.hour .1er ingestion according to the techni que of
In thlfigpgelc)&scgaélg el (European Journal of Cinical Nutrition,
46: S33-S50 (1992)).
The term “slowly digestible starch” or “SDS” is used to designate that starch which is
digested between 20 minutes and 4 hours after ingestion according to the technique of

Englyst et el (European Journal of Clinical Nutrition, 46: S33-S50 (1992)).

The term “extended-energy beverage,” designates a beverage that takes longer to digest than
an isocaloric conventional beverage of the same type. For example, an extended-energy
beverage including heat-moisture treated starches according to the invention should provide
energy for at least about 10 percent, preferably at least about 25 percent, and more preferably
at least about 50 percent, more time than the same quantity of a conventional beverage of the

same type.
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The term "ext ended-energy beverage," designates a
beverage that takes |onger to digest than an
w0 s@ealqapi c conventi onal beverage of the sanme PGPEP20PE003178
exanple an extended-energy beverage including
ture treated starches accordi to the . .

The bEAgAAA TidRe SHEUHT Ia%g? B dics R eF gptionaly saBiaininp it pylp, o
dairy B@&&ﬁg&tbasm %xeerxﬁ iplé 8h ybgast a%@%ﬁﬁlk%%v&% ea%altéﬂrlﬂverage a
nore preferably a east about 50 percen nore tinme

chocaldie hetenzges einecapulindtianthefeo convent i onal bever age of
the sane type. The beverage of the invention naybe a
j uice beverage optionally containing fruit pulp, a
Just a6 @ibeYerh@VEtRE ﬁlvéﬁt&ﬁﬁcan bvi@X BN R d-eRBr Y GAHAl dompRredGYith an
m | k beverage, a malted beverage, a chocol ate
isocalgeg epmigatio baVQf@ﬁmPmlwohmlh@r@@recw@éﬂlata%bwemsz@f thye
[ e
1nvenﬁ£n H&? ggﬂe\fgt{éta fgéh e chtﬁeqy ilfcg‘etlég %%@ﬁ?‘?g (F(f é ér(\'t]ao %conventlonal
bever&gm&dth ¥ hi ghemellbmbébnﬁmr ehig tietbdvhagesofithy mvag@on)éantﬂee
i nyention, may %enerate a feeling.of satiety for the a
employiefte grovislerd pethad of jedrcing daﬂse%ﬂ%%w%ﬁm beverage with
a higher calorie content. Thus, the beverages of the
invention can be enpl oyed to provide a nethod of
It wilk leoappieviptetbibbythe aiventien iadteset ohly twiréddyke- dnmmbeczé:rag@sd)ut also

that the invention,rel ates re r|n
to bevsad pagdet gy bp GeutBpld oy i or o eRiom By iy ther
11qu1drt6 GRAE drf dik@led¥ndrBe bawsihdel vl cIP Eort@ih € from™ .5 Ko 0% t1ﬁfe§‘§sf much
iquid to create an extended energy beverage which

slowly digesfitle stychris is @nventionally famdas anru@wmle@wmged beverage of that

e HESHELE 5 00 BBy B8 o RRIEIE SR g o

ingrediemty irdthe %qwra@bdvﬂien)?dhmeaseﬂ thioeglswait ltkhevonpentill fhryelepending
any insolu I e i n%r edients in the bever a]%e povvder)
on they¢Xaghalwg BOtstR depied sredeomnope hfhraREng
comp8ikert, 18 vANBE tapﬁ%h‘dfeﬁ 80 rdayeRtmiRE B Lt'ﬁc?setoﬁ” BAti ]I<1I11 in the art.
starch component and the béverage component, as
The ab@uamfrlepmhwdhtyawdlly badi lbyst deowt Affiweeght twrdehtiselboﬁt 95 weight
or di k|| UId il 1
pereefl, gieddtrity i ol Sh i e hgo RERYRD viriraieerts "Lipisgtty: 20
to 24 Shnwaifahd bederage @bwd&r\eﬂm@hb&dwlﬂmmﬁu@f witeMRte@hier, milk,
percent to_about 90 wei ght percent. Typically, 20 to
YOgh‘EﬁJ‘gF%ﬁ%th@ﬂlkF he beverage powder will be nixed with 200
m of water, creamer, mlk, yoghurt, juice or the
li ke.
Reconstitutable beverages of the invention have the added advantage that athletes and

recreational sportsmen and women such as mountain climbers, skiers, fishermen, golfers, and
the like, can more readily transport the reconstitutable beverage and add liquid at a remote

location away from a typical eating area, e.g., water for example from a lake or river or other
source of potable water such as a water fountain can be added to reconstitute the beverage on

a mountain, ski slope, on a fishing boat or on a golf course.
It is also possible to use liquid concentrates for the reconstitutable beverages, which permit

less water or other liquid beverage component to be added upon reconstitution while still

facilitating proper dispersion of the solids into the liquid to form the beverage. When liquid

4-
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Reconstitut abl e beverages of the invention have the
added advantage that athletes and recreationa
wG@pwotistten and wonen such as nountai n cli nber SPCHEPBNE003178
fishermen, golfers, and the like, can nore readily
transport the _reconstj bl e beverage an dd liquid .
conoglRlE Bk & Blder LAY P GHRER I e (6o elst gaptent is Les
than Sbd¥it 50 PeYcEt Jrde \%@fi@f‘?ﬂe%nft [:0MeBdY-BK R béve¥ile PthedhP&ltion.
source” of potable water such as” a water fountain can
be added to reconstitute the beverage on a nountain,
ski_slope, on a fishing boat or on,a golf_coyrse. |t .
The giftng?g 8RSk BsPreed S G rimShedn P L M R peheient
basisy SCORG-ntdital| tRaRe\sRir &0 €% willBé hprBE@htRH thalt @RShewPBIstuRé treated
other |iquid beverage conponent to be added upon
starch wey rerlacewomerofiild ¢asbayidrate ¢qaypntiquatly fepndringdeverage of the type
l.speg s he i i Nt o iqui.d . to formthe
conoffh8E DA eyl I o Rieb Rob b riubEs e B Ba o 8o nder e
trade e MILIC B apbriohe)f eica@ehohylirateSusuyidy 68dd hdiabe fepRcabb Eheat
content_is ] ess than about 50 percent of the water

moistyregeated starch, AMEHPLIVEY dhe Aeat mpistrefratedsstarplpmay simply be added
o .
o SEGPor EH L SV A9l gps o n
extended ey gy brangdpade drokshay ee proe@té ty sinarlg hddibg awiitdbldguantity of
h ag {ec%atgﬁg}h t the heat noisture treated starch may
cat i %‘5% cadgffarsh tp QEOEEUGhy dr at e conventional Iy found
in a beverage of the type concerned. For exanple, in a

beverage powder such as the nalted beverage sold under
Thust greextonglged cngrex bararage(acyordinggo the inkerdfontthay brapropdrgdibradding an
ual 1S e epl ac heat noi sture treated
soprf AR 5B pR G Rl Pl T RS

reconstirakiaf theebeveiagp irythb @swdd cag, drbyt didirdpeiie haddenoistore treated starch to
exanpl.e, . orange juice naturally has a | ow content of

the beyjsemggrtsclhn eether orss. ©RSFYyYtagERafad Sachimayibe perjmplg addition
or it 1BAPYL B2 15¥epHl IR Mo Wreh Bl hBRIaDARAN T k] cdifRhtional

nol sture treated starch to orange jul ce.

beverage efitie dypenaqgystivever age according to the invention
may be prepared by adding an appropriate quantity of
heat noisture treated starch to a beverage powder and

Prefetroe lﬂ}gfeg 6PRBich o k8 Gn tHRHrERMENAERIonAndlhGe HSHB! tapR¥a, Mize
by addi ng the heat noisture treated starch to the

(cornpaiper spehinn, ey, maize, syaxpigice carsay combingtian theseadt The amylose
o G BTN 05510, 5B B by OB S
weighto make a conventional beverage of the type in

questi on.
Preferably the starch is heat moisture treated by mixing the selected starch with sufficient
water to provide the mixture with a water content of from 15 to 35 % by weight, preferably
from 20 to 35 % by weight. Without being bound by theory, it is believed that the restriction
of the water content facilitates treatment of the starch granules without destroying or
irrevocably altering the starch granules in a manner that breaks down their structure. It is
believed that, as a result, the starch retains its general structure but becomes more crystalline
in nature and therefore more difficult to digest. The starch and water are typically treated at
temperatures of from 95°C to 130°C, preferably from 100°C to 110°C, for a time of about 10

to 90 minutes, preferably about 20 to 60 minutes. Preferably, the heat-moisture treatment is

5.
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Preferred types of starch for use in the present

i nvention include potato, tapioca, nmaize (corn), rice,
w@oroghuwl waxy mei ze, waxy rice, or any conbi neCT/BP2006/003178

t her eof . The anylose content of the starch can be up

oo BT ety er aaFasbE st Tt emme Yadflguro

react&(cHintdefdaltyhd afighle Eodt VO ClpMrit e Pﬂ&ééspbﬁﬂﬁlaﬁ\@tﬁ 5y): 8

rovide thé mxture with a water content of from 1
Addlggﬂal@gd merytatailedravidanah Py siitable methods @hesyoistirg htatment as
n t el.i.e

v S0P A1 08 REUAR, Il PGB bl el UEVEE el N
5,9890350 héiditia helbgn@btpoefedvhdrbia My etefdss Rférofkce0r
irrevocably altering the starch granules in a nanner
that breaks down their structure. It is believed that,
&g esult, the starch retains its general structure
@ q%Jecomas nore crystalline in nature and therefore
nore difficult to digest. The starch and water are

ically treated at t atures of from95C to
The tofia? csaplss a5 1t (HeHoS Go b t1Be 2006 ef HegRvaptiop et aferely to
illustRARO re&&titﬁze%sﬂbﬂhﬁ%@%nc%ﬁfgteﬂlgyrééelﬁk?%mgg ‘R@fe@&ce will be
m nutes. Preferably, the he Isture treat
madeijtg ghecrapings irewhich:-equi prent  capabl e of agltatlng t he
m xture, for exanple a VOW Turboreactor (commercially
avai l able from VOW I npi anti e Processi of M| ano,

Figurb a4 ¥ prapAddittid dpestibiitg pfodill o Oekridub 88fastt JRREEs;0Ad
sui tabl e net hods of heat-npi sture treatnent, as wel |

Figurg2 shews thequiprastien pESipS ibpachaf dha staghesdesiedisothewn taFigure 1
described in U S. Patent No. 5,989,350, which is
hereby incorporated herein by express reference.
Examp¥AMPLES The fol |l owi ng exanples are not intended to
limt the scope of the invention, but nerely to
illustrate representative possibilities concerning the
Heat-HoR#@8 trchid¥ %"‘HW) stﬁ%‘h@s«f %@@pf%éﬂed Q@co‘f@gg td &eteglgﬁeral principles
drawi ngs in whic u I's a graph of
dlSCMP@@sETg Hatent Nopt, 8$9 B0 gNatV\@rpoim S@rdlf\@asenmeé wathclnéEsient water

o ERAR, DUy LB B00A 358 SRR D e v s

and tHderatxturo ivalks hiegted teBIEd undEG! ahoﬁtaanm TS @i gBitBRaY pebfiles of

ording to the general principle
this I—ﬁl\ﬁ% starch, commerclallygavallable m%ltodextgn (a rapidly digestible sugar) and a

native potato starch were examined by using an in-vitro digestion method that is designed to
mimic human gastro-intestinal digestion conditions according to Englyst et al. Briefly,
500mg samples of each material were weighted in 50ml centrifuge tubes. After an initial
treatment with pepsin in hydrochloric acid at pH1, the samples were incubated with a mixture
of enzymes (amylase, invertase and amyloglucosidase) under controlled conditions of pH,
temperature, viscosity and mechanical mixing. Aliquots were taken at 20 minutes, 60
minutes, 120 minutes and 240 minutes after the start of the hydrolysis. The amount of
glucose released was measured using a GOPOD kit from Megazyme (detection based on a
colorimetric enzymatic reaction). The amount of starchy material and sucrose digested was
calculated from the amount of glucose measured corrected by a factor of 0.9. The amount of
SDS was calculated as follows. The amount of glucose digested after 20 minutes was

subtracted from the amount digested after 60 minutes to give a value SDS1*. The amount of

-6-
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di sclosed in US Patent No. 5,989,350. Native potato
starch was m xed with sufficient water to produce a

worzoobar4a9ni th a water content of 32% 0. 35% byP@EERIW6/003178
of emul sifer was added and the m xture was heat ed to

glucoB O@ﬁ?ape:cg ei%:g 68 mtg{ltgﬁﬁ%tgf treR %ﬁ%&% a ‘;: Le@ (1 aﬁ/g @40 minutes

to givaRl aRRRMEI ) m thAPSBEYs fiieeeﬁltdf@rﬁs =uGargDeard 2 A bd/&en
potato starch were examned by using an in-vitro

from Higyest.itbnHVEL Btetchthaéta signifiagily heghet BDFiconientthamthe other two

ro-intestinal estio itian o
matorfig epil A SmoRe rEhAFPsBRGR ik 2o g ARUE B dbyinga 322
SDS ¥&hsur¥eivaitiedh dnd 139 toreeiode it and YRt stAth edspadtively. '

initial treatment with pepsin in hydrochloric acid at

pHI, the sarrpl es were incubated with a mxture of

gEs\2ihe g apraesativieikampigse tardd anyl ogl ucosi dase)

under control | ed conditions of pH tenperature

vi scosi ty, and nechani cal Ln ts . ,were taken .
Four Sgmvagidnel e BEIEe guo ok v Obieis ey RS dimd g (s epigiae the
level ef §1§‘5vl31—5‘1%e§t1tb?é' §ta1‘éf1estd&ﬁta'i%@rtﬁér¥§ﬂ (@omwetlagestalhpeé 210 5). The

gl ucose rel eased was neasured using a GOPOD kit from

HMT\tayelz gfiBxanade dwes then bddssido sactubeystagei wiich sxgné'waytﬂmmcmased the
d Lab Ghy ot er Suc
smouff B S i B8 AT B BRI o TR e R HELARE below.

measured corrected by a factor of 0.9. The am)unt of
SDS was calculated as follows. The amunt of | ucose

Exampllejest ed [ofrodvctTormplations was |suBY Gete@ifateim |t he Increase (%)

Comprhixampladi jgest ed after 60 mi nutles tarbghydsates val jue
CoBpSEX. 2 The anmMiitO®bgldaregesse r el eased Alter 60 |mi nut es-

was 2subt riachEOOW seveidpe +axmunt; rel eaged after 240  85%
m nut es tohgdtyleoIMéé%d%%g}{‘ The total SDS i|s the

Cof‘r gi:zrol. bevéi\ﬁ gmy be seenlsrom Fi gfure )

Hvi—s ST ||| gty —highret contento
55 t he OPT%?QP%‘(@&?W? tlest ed. 4 is rmre 330%
_ t hn HMF—star r\h
Copn £3i 3204 SPtangs dpise ed Wi t h 12% aorﬁ 159% f alr

n%zt-t%dext rin afrapgsiatcs ‘st ar c respect§ vel y. éxanpl1e2§0%
2 to 5 andh&inpaistatd tveatddeiarphes 2 to 5 Four

CogPI¥&n$ i opal Mi@RES&Dsirgwieeyct § were obtai ned o
prepared gnd t egdgddrttaindet er mine the | evel of

=

SEOW Y- a1 DESTLRGRCIEUARES cortal ned {pherein 810%

(Con'par at K@atgﬁ&%{eet?ea;c’eés@aréﬁ 'The HMI st arch [of

I:Aallpl | I NasS—thetr—added T o e€act pevet ayc, VViII CTI
significantly increased the amount of SDS within the
products (Exanples 2-5). The results are shown in
Tabl e | bel ow. O ai ns
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1. Use of a heat noisture treated starch to reduce the
rate of digestibility of a beverage so as to increase

wao b@opendnd of time over which the beverage suppi/ER®06/003178

energy to an individual who has consuned it. 2. The

Claimy/S€ of daim1l in which the beverage contains fromb5

to 20% by wei ght of the dry conponents of heat
noi st ure treated starch. 3. The use of daim1 or 2,

0 LS8 LSS e SR e

n%c?(éslﬂ’) ?ndf‘éatsg iR pHAbE bf GRRIEBE wiRhWREBeviR g8 Bebpie¥energy to an
preferably between 20% and 35% and heat treatl ng t %

mindividual who has esnsemad ifr e bet ween 95 and 130C,
preferably between 1000C and 1100C. 4. The use of
Claim3 wherein the mxture is rotated at between 400
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beverage, a dairy beverage or a m xture thereof.

. The use of Claim 3 wherein the mixture is rotated at between 400 and 535 revolutions

per minute during the heat treatment.

. The use of Claim 3 or 4 wherein the mixture further includes an emulsifier in an

amount of from 0.2 to 1% of the dry weight of the starch.

. An extended energy beverage which is supplemented with heat moisture treated

starch such that the beverage contains from 1.5 to 15 times as much slowly digestible

starch as is conventionally found in an unsupplemented beverage of that type.

. A beverage as claimed in Claim 6 which is a soy milk beverage, a malted beverage, a

chocolate beverage, a fruit juice beverage, a dairy beverage or a mixture thereof.



