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EXTENDED ENERGY BEVERAGES This invention relates to the use of heat
moisture treated starch to prepare extended energy 5 beverages, preferably
malted beverages Starches are polymers of glucose. The simplest type of
starch is amylose which consists of a straight chain of glucose molecules

with glycoside links pstweaND RS TN ECREVBEYRRAQNES glucose unit and
the fourth carbon atom of the next. Another type of starch called 10

amylopectin has a branched structure. Starches are the storage
carbohydrates of plants and the relative amounts of amylose and

ThissimdaRestivlditab ihsicberdipmoilifigrant fodseas e pr bR sieadditbBiergy
starch molecules themselves. When starches are eaten, they are digested

bevespatis RIEHTARYY S3HsdPBYEAS mes called amylases which hydrolyse the

starch. Uncooked starch is resistant to the action of the amylase enzymes

but the process of cooking swells the 15 starch %regnules resultin%én a gel.on

Starghiit-AraRRBE R Sh L Offowdfet BRI G Sk st A6 B18Y v Sparigignsists of a

straidROERgidast envstatizatierulesairnaltiatigcaaain vesiganiho fam Wasenaghfof one
Recent studies have shown that plasma glucose and insulin responses vary

lucRitHHE YD LS AAUTSR SRR BEdiain ABARERNGSebde Ry calsd. 1t is
amyRglieviechtRal bhis @féaciisdielateditoclibe difigecneasctipoaierakdigestian ahd

these different types and forms of starch coptaining foods. It follows that the
the Iiﬁiaé%‘? %Bﬂ?&%ﬂﬁpéﬁﬂﬁsﬁiﬂ’é‘?é’ﬁ?%fﬁ&%‘f Qfﬁ%r}‘}ﬁg%f f@@so?fm&%f(i?r?mﬁ%ums as
do teonitzel of tabeles aldcobrRSithddyserade raling Kigrbherease dreh)ond, akdecigested
levels after eating. Further, such foods could haye appljcation in healt
by RO b SRR LANBH 58 RARGLAEE A 1003 i SIS of Uncooked
stardhtBresidanndivicials suoh @s sporisean yaguibnghsqieessaff svstidinesvells the
nergy, particylarly.in foods which can easily be consumed "on the go" away
st TR DR BB 18 o PSSR BLAER
coolstruptupedion digrstibilityroftallzatarches With thetobjreliot@ioductiogimylase
. modified starches that are digested more slowly than conventionally cooked
acUW s rches. Such modified starches are known as slowly digestible starches or

SDS. For example, US Patent Application 2003/0161861 describes solid
ing an SDS content relative

R cetretal .g[g%duct such 615 bjscuits Er crack%ts halv ner J
oGt RE bR RS P b R WG R WSS G W53 TR A HGHEF fas
phydbdubQ vittarchhesedsiiealradingts @k nols heleevethauppiesfreatedrelitiedto
the cﬁ%%cr:é%lé%splrneﬁl%rregeso?§iggstti%6};[r(])?rtﬁgsee %?itl?ce?ft:nt types and forms of starch containing
foods. It follows that the use of foods containing 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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application relates to the use of food products which inherently contain the
desired quantity of SDS. EP 1 362 517 describes a SDS produced by
enzymatic debranching of low amylose starches. This SDS is stated to be
suitable for use in beverages but unfortunately it has been 5 found that it

prodiRBsROhSYRVR 1RE b taatiemsthal AELanyepliraalp 1 $a€ irrbethe patent

preparation of both ready to drink beverages and beverage powders. EP 388

applicphorrlages SeheustAhE DRI Yt ey by RBsiettly soiaRhbEdlssired quantity
of SBISPSEINEa§vith a daltyinGid SOBRRVAGLSHEY thal s aabiaadiap & ibhibiedose

The SDS thus produced are 10 used to make noodles, bread, cakes and the

starghgs fodtpr DRSS AR DBP1I0BEDYS fofatss b e liss DR Ul astaly 8 been

founIGeaY RGO bIS HesLMENhe NULHARCIS AMWRtEE SORRIS isBQUSed in the
saccharide consisting of units of three a- L4 linked glucose molecules

poly
prepﬁ?&%ﬁ?@fé’ﬁé‘éféﬁw BORRRE A BEes A BORNREASEPL BN 6B terminal glucose
15 molecule. Pullulan is elaborated extracellularly by a specific strain of black
east, Aureobasiidium pullulans. Typical food starches such as corn starch
EP 3htdin @Hidportion SRR bpaiii WAt Rvaist Hag HEHYP R fgpstance with a
fattyBadid ibkagesdratp tiilanziawRVvest dhesanhididbak apesSIBsvio meansivaly
cross-l{i}gk individual short chains. Leading to a s&%cific structure which is not
used.lo kR QUGS REFHth K SbArALIEL o' R9E BRECHSES reputation of 20
pullulan as an indigestible polysaccharide. WO-A-2004/023891 describes
slowly digestible carbohydrates with a backbone having at least 5% a
WO S S Sl L R B0 e A B BB UI s dagh e,
pullid@wvis ek diert bel g vans s oywtedaeri e SRS hased untwidehravailablénked
food grade materials have heen specifically designed for use in beverage
EluC A RAD AP I EPORTE e R B ARS B prUd ducose
molé&didea Rerdlihus @xisitifal atigioativarlyssaafp &, spatticifiary kthesststable

to thermal processing. .30 US _Patent No. 5,989,350 describes a heat )
Ay A Gt R AT S S 51 e A G Aphecgrtion of

amylUgeasanthickanerios geting hgent Qtheninkagenosiufailigiate tosiavehakeadel ,6
I kknown fortthis @ug)o e. Statﬁ%ﬁitaﬁ[ke d54l(2p00t2 401-4#? é&nderson et fal)
IS ATDES the BB E Shibi T Shd BaLing 58’ pPOPertidbr e REIRH Hsst'™
strusnatsiviiebréatied at ilyadipedtinpatevad chtusatribhas! nevisprevisinglypaesion of
H{‘zund that, i adtdli)t]ion t]o the roaerties that make them suitable for use as
PUlHhiC aesnaenrénlnl%)ersobe%@é)dy%% $héat moisture treated starches also have a
reduced

WO-A-2004/023891 describes slowly digestible carbohydrates with a backbone having at
least 5% a 1,6-D-glucopyranosidic linkages for food and drink compositions.

However, to the Applicant’s knowledge, no SDS based on widely available food grade
materials have been specifically designed for use in beverage products having regard to the
specific requirements of this type 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.

Starch/Stérke 54 (2002) 401-409 (Anderson et al) describes the digestibility and pasting
properties of rice starch heat moisture treated at the melting temperature.

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

2-
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rate of digestibility compared to untreated cooked starches and thus that they
are suitable for 40 use in applications where an SDS is required. However,
heat moisture treated starches have -2 the additional unexpected benefit
when compared with other types of SDS such as those produced by

the RIBNEMIIG IR DERatitha AR stakialte furtirs thenak B0Sassng: 9hRe

type typically used in the food industry such as pasteurization, sterilization

prodiyed ppi preimife RvS el Wit By Aife iPs anfyrshifTprODIGES R e dhe
type@ihant meisty (Bt reatER dlatishir Kedyastharateaf digastilility edauHT
beverage so as to increase the period of time over which the beverage
trealgiifiies energy to an individual who has consumed it, wherein the heat
moisture treated starch is produced by mixing a starch and water in an
Accantimight, th powsdet anvixtioe O widts ehevate o€ aritentrbetwee nrdd anda38¥boayeduc

the z"ff’ﬁ'%h?r&d %%?t&thﬁ%‘g{é?g istre aha e %[é%‘%‘f'f&gbo WEen o2 %@E’cﬁ%ﬁg'
e Inventuon ther exten 0 an extenaed en€ergy neverage wnic

bevesupplem@itednaigy toeat imbistire whatbts staralnsuich, thhettie evieraigeoisture

ean ains from &.5 tg 15 times as muh:h &5 S owIX digdestibl? starch.as is_.
treated s arcﬁ 1S ﬁo ce C})?f mixing a starch an W&l er 1n an molp{ht TOV1dE, a mixture
conven |ong y round 1n an unsupp emente everage o a pe, wherein

withthevheatcooestubet treatel stat G % byodeigbtdny hmixing aistatioh mndunaienin

tem }\%%ilgrrré unt to p V:'a% apixiure with a water content between 15 and 35% by

tand heat treating the mixture at a temperature between 95 and 135%.
20 In this specification: The term "slowly digestible starch” or "SDS" is used

to designate that starch which is _digested between 20 minutes and 4 hours .
T e e e e T Rl B
heatJogisiafof Gliedoahiibisitibrha6ths Beve6@{ tos@))sThertdrmitekisimtetas mergy

slow{ﬁ\é%g&%feds?g&pgﬁﬁ‘ &E&éﬁ%@%l&?ﬁ&ﬁ?&‘?f A%%%‘E&églgﬁ%en% N3 eflde of that

caloric conventional beverage of the same type. FOr example, an
typeexteerdattenkeglndo teneragie dritiuchng prodiendisiume treatesistirehésvater in an

amoRFER PRI R t&‘%ﬁﬁﬁ@%&%%@r@g&% b%R%% [9r.Ahigaet ?ﬁx}&/&éﬁ and heat

percent, preferably at least about 25 percent, and more prefe east
treataip the50ipancerita taovectihechaiwidva §amedolitity of a conventional
beverage of the

In this specification:-

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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same type. -3 The beverage of the invention may be a juice beverage
optionally containing fruit pulp, a dairy beverage based, for example, on
yoghurt, a soy milk beverage, a malted beverage, a chocolate beverage, or a
combination thereof. 5 Just as a beverage of the invention can provide

The BHEALRIL AR G WRH GRDNRIE LTI AR SRCHAHRSBNUSIINY BRYEFagLa

equally it will be appreciated that a beverage of the invention may %enerate a

dairycirigasr Satiedy R P Gintiar p58iEd DI BhtR i BeYasentiBHAIChBOETEFS: 2

chod¥ithebbighatccalotiesseniamion tHésedhe beverages of the invention can be
employed to provide a method of reducing daily caloric intake. 10 It will be

appreciated that the invention relates not only to ready-to-drink beverages

Just R AEPet: Y Sia gy PN SnPASId 8yt dIRI (R CaRSEIUR R DY dhe e Nian of

water, milk or other liquid to create an extended ener% beverage which

isoclgria rOYEIionE b vEsasmeg i nti chlidns aRPrrgabiBat & heyags of the
inveg@iouentipaaly-fesngetliap snsiieplaoianted shavaraeei o 81aind tyReodéitional

amount of liquid required to maintain the solids content (i.e. any insoluble
bevirmeaiths hehee ‘Ef%%?afé’é“ﬁﬁbvc?%h‘jSdi‘é‘ﬁé?%%ed%%%ﬂlﬁdﬁﬁé‘%‘&bé?ﬁé’& will

empYeyyddeReoding a dcthecexaednaihel g jhalbaatmnaisture treated starch
component and the beverage component, as will be appreciated and readily

determined by those of ordinary skill in the art. The amount of liquid will
It wiipieapyleeiakleask akouldRnyeigMtipercedhly aeul Poonrighth0dpereebtt also

referably from about 50 weight percent to about 90 weight percent.
0 b RS I L 5 T DRSS Bt TSR Hik T st
liquief iy atesrciaamendailkney@gbevtrilpeavaicthedikeinR aoanstiutaliaibeveragrsh
1 gft e invention have, the added a%vzar?tagde.that athletes and 25 recreatio?%
slow. E/J é ’t

B S A G ShC QO AHE PABY A A AR A1 DRSS RN S )
typearthdlaembkar cangmare:qaaddydransnoii the seconstitidabled aneiagel asid

gl MNE v AR U BF O EOH b P EABIEah i Sl Bacgaine
on theadeidonmntaotanche added o ecanstituiethe bevasageandnha veoermian, ski
com%l(()) e%’t,oaré %ﬂfﬂé”%%?e%&a%f :?ng ge%lcfii%(? Hcre%gr'rrﬁged by those of ordinary skill in the art.
The amount of liquid will typically be at least about 40 weight percent to about 95 weight
percent, preferably from about 50 weight percent to about 90 weight percent. Typically, 20
to 24 grams of the beverage powder will be mixed with 200 ml of water, creamer, milk,

yoghurt, juice or the like.

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
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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 concentrates are

condés@d@s dhevkeaonstiialigshenariose veig dypical fatinamyaterwastedhtsnt is less
less than about 50 percent of the water present in a ready-to-drink beverage

thanggbord HUBFEA! THESRURIRE SHEHYY BFARrAyE e VATt hA A5 EBHES
from 5 to 20 % (dry weight 5 basis) of a heat-moisture treated starch. It will

be appreciated that the heat moisture treated starch may replace some of
Them@ee%wgatEeaamwfoﬁhsw%eﬁm%ym%%? Pl (dnearigy.

basiHUFEXHRPIReifh BDEVARIOL BN AEKSUER aspikeiMalteddaveragensthrndalted
the trade mark MILOé{), aﬁortion of the carbohydrate usually used may be
v

starch, ax aPLar h s GRSt PeRYPLE SUN RHRRIHNVERPdHR hBSYSHgsRfrthe type

condéaied statshumay, sy Re.gd 9ad d&t tadhaddraraged ber@¥asirl @iaaadae
juice naturallgas a low content of SDS and an extended energy orange

trad parti N, BEPTRAGE AN Ry ARGiHY A SURI AU ARHTRP B G heat

moishRistkiadieaiech StAIE R SENI0d s nhbtiratrextended e RRKOY BRYERRGRIded

according tq the invention may be prepared by adding an 15 ropriate
to the PEYFOSSF Wéﬁt%@qﬁeofﬁélé{feﬂl%%ﬂlf@ %é%éﬂé’d%%ﬁ&%?ﬁﬁa%@ﬁ an

extefRlednsitiying dhecheneragekimiievdpiral wWay byrshysgding the beiatiraisiiety of
treated starch to beverage.itself. In either case, the heat moisture treated

th
heat PYSHFRAFHELSEFRB I SHRESAEF it may be used to replace some of the

starch that would be used to make a conventional beverage of the type in
Thugjueséiabn &£ Rhefesreevistags afcoiaial forthusmiritiorpieschd prepaédbingidides an

otato, tapioca, maize (corn), rice, sorghum, waxy maize, waxy rice, or any
T e R i et o A e
reconbtitating Wi Glet;apagéciratly dvam @.dy 1036y %dain pkigitaddiharstatalcs daaah to

h moisture tre]%te):{d bg mixin% tlg%:-; Tjelected tstarch vtvi sug%cient Y)vater. to le additi

© DSUTIHRS thRS XL PR RS A P ARSI SR B TR S5 B ) e e addition
or itprafebahlyetromadde Shodiyhasigith Witheui lcthe gidaduinddagk dheanyydhitonal

believed that the restriction of the

beverage of the type in question.
Preferred types of starch for use in the present invention include potato, tapioca, maize
(corn), rice, sorghum, waxy maize, waxy rice, or any combination thereof. The amylose
content of the starch can be up to about 70 % by weight, preferably from 0.1 to 30 % by
weight.

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 treated at temperatures of from
95°C to 130°C, preferably from 100°C to 110°C, typically for a time of about 10 to 90

minutes, preferably about 20 to 60 minutes. Preferably, the heat-moisture treatment is
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water content facilitates treatment of the starch granules without destroying

or irrevocably 30 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
accdR SRS ik RGiArehRAPVRIBT asadfaatar aliliempa@tekamplitoroRPE tRirbo-

130C, preferably from 100C to 110C, typically for a time of about 10 to 90

reacif{gaaamsreteipyAdlabls: semo EOMRh inedat erBragiysitnb Y datmbidtire
AddiRALNER inoR AceAMPisheshiR saYRMsRLEaRBRICPhagitabng R UK, as

for example a VOMM Turbo- reactor (commercially available from VOMM

well gsdherie e iRl BP AR Sepied S ardaiirareidiPra i detailedegtiance
5,98018suitaBlenmetheds ohhephmeistéieill 3tergrts e f¥rellcas the resultant
heat-moisture treated starches, are described in U.S. Patent No. 5 5,989,350,
which is hereby incorporated herein by express reference. EXAMPLES The
EXAaipyviEy examples are not intended to limit the scope of the invention, but
merely to 10 illustrate representative possibilities concerning the present
invention. Example 1 Heat-moisture treated ("HMT") starches, were prepared
The snoviNgdmihe generalrneiaso Immisaloseéiihaiatentidio bud88:8500
... Native potato starch was mixed with sufficient water to produce a mixture
ilusTis LeWSteP AN ERRSIOBYES GHKSBYS IRTESHE ISP was added and
the mixture was heated to 105C under rotation at 400 rpm. The digestibility
prafiles of this HMT starch, commercially available maltodextrin (a rapidly
%@ﬁiible sugar) and a native potato starch were examined by using an
in-vitro digestion method that is designed to 20 mimic human gastro-intestinal

digestion conditior ording to Englyst et al. Briefly, 500mg samples of .
Hea R A S e T BB OH A B AP ERA G AL RS, B SR Princiles
disclogadrieuSvhtiicpeNsisindtysisocNatioapidasd plarththesanxeles weseafficient water

incubated.with a mixture of enzyme y invertase and -

0 DL SR B A A A B S S Drg s geded
and @ndniaohanwaheaixing AIRTCDIS deerettakennat Q0 minutks GQeabbninuiesfiles of
) inutes and 240 minutes after the start.of the hydrolysis.. The amount, of
e Rt AR T DR E
nati (e @@atostdras e @eaandled e intngnzymaiic sekhgtinion Meehadbunisafesigned to

._starchy material and.sucrose digested was : .
mimic un}én gastro—1ntest1nalcd(1)gestlo% congitlons according to Englyst et al. Briefly,

Exai

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
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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 30 subtracted from the amount digested after
60 minutes to give a value SDS 1 *. The amount of -6 glucose released after

gluc@@effl!wdﬁ%a weas subiiacted &I&l’@m@a@ﬁwB@MQ&%&EQ@ﬁ%@%@J&MQ&O%muteS
give a value SDS2*. The total SDS is the sum of SDS1* and SDS2*. T

to Zivg ArValHFRPRAG albig fRlaty Mgkt ShhtnfmaIRe otllélﬁblMT starch

had B@tefinletastatbhEh VD ftdicias eRtaiNRE B4 el torpared NUtANA %tarch
and 15% for maltodextrin and ?gtato starch 5 resg)ectlvely Examples 2to 5

contgingEHmpaktiveBBARpME2! fo5apd dr d RIeRABALT HEVE 2L Bt IRt Rvere
respe&iaiied or prepared and tested to determine the 10 level of
slowly-digestible starches contained therein (Comparative Examples 210 5).

i Yy Y within the products (Examples
2-5). The results are shown in Table | below. Example/ Product Formulation

Fousiaviaivh Afietat e Ipw@ase ) Seimpdrgmplacaibeydeatesdeefine the
Ex, 2 MILO(r) beverage 7.1 -- Ex. 2 MILO(r) beverage + 20% 13.1 85%

levef, abslnvgttiertHiblFtPEEARS S SIS SR RS IR ESpREKYs hesoutalse 418 2) gkhe

HM3 Nﬁaw IGK(hphevatagRen @dﬂe’iﬁ@%dﬁﬂﬁvﬁi@&%ﬂéﬁﬂgﬁﬁb&mw(ﬁm&sed the
nge Juice 0.6 -- Ex. 4 Ora % )S uice + 8 1230% heat-mais
el f)

amoL g B PN RS A SR B hkois  Below.

MIGROS(r) drink + 19.2 810% heat-moisture treated starch 15

Example/ Product Formulation SDS (% wt of total % Increase (%)
Comp. Example carbohydrates
Comp. Ex. 2 MILO® beverage 7.1 --
Ex. 2 MILO® beverage + 20% 13.1 85%
heat-moisture treated starch
Comp. Ex. 3 NESQUICK® beverage 1.5 --
Ex.3 NESQUICK® beverage + 6.4 330%
heat-moisture treated starch
Comp. Ex. 4 Orange Juice 0.6 --
Ex. 4 Orange juice + 8 1230%
heat-moisture treated starch
Comp. Ex. 5 MIGROS® strawberry 2.1 --
yoghurt drink
Ex. 5 MIGROS® drink + 19.2 810%
heat-moisture treated starch
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-7 Claims 1. Use of a heat moisture treated starch to reduce the rate of
digestibility of a beverage so as to increase the period of time over which the
beverage supplies energy to an 5 individual who has consumed it, wherein
the heat moisture treated starch is produced by mixing a starch and water in

Claify amount to provide a mixture with a water content between 15 and 35% by

weight and heat treating the mixture at a temperature between 95 and 130C.
10 2. The use of Claim 1 in which the beverage contains from 5 to 20% by

weight of thedhiciomeananis ahheabmeistdr@draated ataschbdity BLse Ofage

Claim 1 or 2, wherein the heat moisture treated starch is produced by heat
tredfiy tR&HBAL A PLamhpPEiRG R Feieh b beY shadertmpliasACH YRR

of Glaimdyhaiemthe Mixieeits wolated athrWarishae apddadRrenqluioasced
per minute during the heat treatment. 5. The use of Claim 3 or 4 wherein the

miRUr AR SRR Ed BRERDIRTEPATAH ORI Qs RS Y BIba gy aisy pentent
thewdey vepigbtaatitBesstaycheiBhAdh & HendrdBnRAIGY R Ya@ge WhiglkiSture between

supplemented with heat moisture treated starch such that the beverage
contAif¥oh €5 to 15 times as much slowly digestible starch as is
conventionally found in an unsupplemented beverage of that type, wherein
25 the heat moisture treated starch is produced b mixirbgga starch and wa

 a o GhiaBrd\ie BIRR B RWRTASE GRSt RO Y B sl 3}56

by wigigbinpodeearl tieatingitheenixtiea ahakemperature between 95 and
130C. 7. A beverage as claimed in Claim 6 which is a soy milk beverage, a
malted beverage, a 30 chocolate beverage, a fruit juice beverage, a dairy

bevVEiageewfmixiurethesaefieid the heat moisture treated starch is produced by heat

treating the mixture at a temperature between 100°C and 110°C.

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

per minute during the heat treatment.

5. 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.

6. 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, wherein
the heat moisture treated starch is produced by mixing a starch and water in an
amount to provide a mixture with a water content between 15 and 35% by weight and

heat treating the mixture at a temperature between 95 and 130°C.

7. 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.



