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FROZEN CONFECTI ONERY PRODUCT Field of the invention

The present invention relates to frozen confectionery
w@r@d06%0s6 Whi ch conprise a plurality of indivi PBOBEP2004/012487

confections and which contaiqn ice structuring

protei ns. Background to the invention Stick frozen

confecti oner Y- REORHE CHNHEL TRONER PRIDGEPOPSI ¢l es

are often so Iummrm—%—pm%f—l—bmever,

the individual confections need to be wapped to

prevent them sticking together during storage.

in nfecti ons i nposes additi onal

rranuf acturi ng costs. Furthernore, consuners need to
Thdipesad inventon valappdo irozgerwr%dtmeadpiaduot&awmmmtemprise a

Su I the i ntion nowfoudt hat
DI o iR Ceore et Ay R RaaT f6 SRclhERS profeins.

confectionery products reduces their tendency to stick

and allows the products to be stored in contact with
Bachgroumed beithé inventiemded periods of tinme w thout the

need for w appings. The appearance of such products is
Stigk %kéh ¢BRtdctioh8Rf &%ﬁdc&%ﬂ%@éjlc(e%ﬂ’ié*sé)bbﬁlﬁlée’él@l@ftén sold to

even after storage at tenperatures above about -
congumersy 8s amultipeicss. ThioweMendithey iadivisivel rmﬁtﬁet@naraeed to be

kage to her tiple frozen confectione
wrgRdii s <PtavERS dheh sTHkba” tpather Hlafel FpTags Wigapping the
corﬁ’freeﬁlé)‘r‘\‘é fmp beesaggﬂﬁlbﬁéb nfahhfacftuﬂﬁb Ngodias FRUMHErR@re!S chbAsumers
produce con ectionery products in the formof, for
nees dorpdispose af shewrapperet genatating edditioeakwaste. f r ozen
' sweet s/ candi es' are unw apped but do not stick
together or sinter follow ng storage. Accordingly, the

Sﬂﬁaggbfm@/ﬁwérﬁﬁrprow des a frozen confectionery
T i glrurallt)(; gf di screte frozen
WE R BoBLToul et WIS [ i A GiReC PRVEBHDETaRRIAS o frozen

cofferfieséryProditts rEgistinelr tenbésdy for AR mnedfoval thenproducts to
conprisé an ice structuring protein (ISP) and have an

beaatemig@ O@ntaﬁbwﬁh ante heathier forkextepded qreiisidg efhéme without the

neggﬁp uglfre;gq?g S.g tge?] agtgearea%%te 0 sudc'hs’Srro(?:ltu%tsf |rsosﬁSrQ|ﬁcantly improved

compared to existing products even after storage at temperatures above about

-20°C for several weeks.

This finding allows manufacturers to package together multiple frozen
confectionery products without the need to individually wrap the products. In
addition, this finding has enabled us to produce confectionery products in the
form of, for example, bags of ‘sweets/candies’ where the frozen ‘sweets/candies’

are unwrapped but do not stick together or sinter following storage.

Accordingly, the present invention provides a frozen confectionery product
comprising a plurality of discrete frozen confections, each discrete frozen

confection being able to contact directly other discrete frozen confections in the
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at least 20, 50 or 100 discrete frozen confections. In

anot her enbodi nent, the product conprises | ess than 20
w@ro0i0sssccr et e frozen confections, for exanpl BCT/ERPIO0R012487

to 20 or from2 to 10. In a preferred enbodi nent the

di screte frozen confections have an average vol une of

préﬁ%ﬁl@!ﬁ%ﬁ&zﬁ??g@eﬂgﬁ 8?5‘@%@8 AP ?*&Uﬁnﬁ?ﬁoteﬁﬁ) IiISP) and

rodu

halveldn &serage condye of ztidapi €oasts. In a highly preferred
enbodi nent, the discrete frozen confecti ons have a
m ni num t hi ckness of at least 10 mm |In one

PrEfFaRY TR ol BRBYSE ol e ARl fborstEprort hRng. ch as

at @xdE0e 50 6AM B0t dIsc8w fosén icdRfectibngngh féﬂfotﬁ@ib@ﬂ'bﬁﬂihﬁent the

t he product conprises at |east about 3 wt% of mlKk
pPreductromRisgsaleseNBa)20 Por Octtisaisite frazes genfaoiienss far Bxample

ream frozen yoghurt or mlk ice.
fr@?éﬁé?@bﬁ’@?@? E)rgguct conprises at |east about 15 wt %
solids. Typically, the product conprises from about 2
w%to 15 wt% fat. In a related aspect, the present

Inuanpéaﬁarr@d gmbndmagnfatrm @l@ametecfmpem mqr@edlmhavaan average

| | d f. the
voldrpe i i Bt R i efHe B8P Giohei R ahaeiol Bagmig. be in
th@ ey onktiek prodicts! édbhcéémfe' l%ﬂﬁess&aéérﬂﬁ/ QEéBSpleJéke In a highly

present invention also provides a retai’l unit
prefenedi simigodimeni,r dhéet gissfeteoritariene reonfecdioimsc davei réerminimum

.C risi duct of the invention wherein the
th'ﬁ?‘@%&?# "fﬂﬂe%%\tcwmt ainer is different.Detail ed
description of the invention Unless defined otherw se,

all technical and scientific terns used herein have
In tdree sanieodtioeamit ngmeasprodmto'rsl ya wader steod Pogfecaisly othe water ice

ordj nary skill n.froze .
cofitge at dstporuharith Soids! Fistxeimble 7S Pdg,20ui% solids.

biochen1stry) Definitions and descriptions of various

terns and techni ques used in frozen confectionery

In aantifwcamhrcmimeet fibepdodutt compseamt |eksh abdut B(Wi% of m||k solids
noQg{%ECkl ¥ l-§6d’§p<vanlgeﬁﬁtpaﬁlg)giu§f Ié:ggggg sc,:e(?lngtedy from \ce cream,
frozen yoghurt or milk ice. Preferably the product comprises at least about 15
wt% solids. Typically, the product comprises from about 2 wt% to 15 wt% fat.

In a related aspect, the present invention provides a product comprising a
container filled with a frozen confectionery product of the invention. The
container can, for example, be a bag or a box which typically comprises sealing

means.

The present invention also provides a retail unit comprising a plurality of
containers, each container comprising a product of the invention wherein the

product in each container is different.
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for nol ecul ar and bi ochem cal nethods (see generally,

Sanbrook et al., Ml ecular Coning: A Laboratory
wokaassos@rd ed. (2001) Col d Spring Harbor LabptHEPRZ0Y4/012487

Press, Cold Spring Harbor, Y. and Ausubel et al.,

Short Protocols in Ml ecular”Biology (1999) 4th Ed,

John Wley & Sons, Inc. - and the full version

entitled Current Protocols in Mlecular Biology). Ice

D&biléatd&dd@tﬂmbﬁtﬁ@-d\/éﬁtw ucturing proteins (ISPs)
are proterns can | Uence the shape and size of
8BRSy O AR RO R v o

saﬂ@&eaﬁfﬂ@é@bbrﬁhﬁ:n@ﬁun@&sﬁﬁd byeny offordingaeskal ot fieart (e.g. in

were identified originally in organisns that live in
frazgp- zZeerdeelinnens nmanufactee, armolegolaghtbiologyr dnsct thIGbemlstry)

ffect the f
DR By FiafS ' BIRLE sfis ety Bamniiesrhiey if grozen
cohfaioneRPManufdctele’ s1e! fduhBdn RESICHeB, al"EEaﬂnéﬁ J&F&)@klé\ﬂ 086),
antifreeze proteins (AFPs). In the cont ext of

Vasr Mesiiand Regthal @ ompanysNeve Yae, |N%éd8tmo@rqbrtenrmuquemane used

fon, dfolegBieys B b eBRLA nhefods (s2EY cbhetaify coanblank et at,
M&é@ul@m@mrﬁﬁm YLdWoraReg Wissudly 3reaps 59609 gairﬂrd\ fso;?ﬂwt% Harbor

spl at assay as described in WO 00/ 530
Laboratprsoﬁrea:adé‘rold Bpsisg idatbioonNi Y am%b(umml stiak,08korit Protocols

R e T e A T
enhﬂ@d Surkdift Fq‘bfb%opj m%%l'éEh%?t huﬁgﬂ“e sandwi ch pressed

t oget her betweenfi nger an The sandwi ch is
dropped into a bath of hexane held at - 800C in a box

Ic of dr¥ ice. !V\hen al | sandw ches have been prepared,
A ransferred fromthe -800C hexane bath
to the view ng chanber containing hexane held at -60C

Icesirueturipg @é@@lrpﬁ dSPsbradipriatein dhafrgan rduengpthea shang and size

R e T T

reé@gwﬂ(@@ioh)ofvctéi afl@Et 4., 20029 Cakdletlers2® 89192)18any of these
anal ysi s syst emg%LUCI A, N kon) using a 20x objecti v)é

Proteifewerst ideatified priginally in prasnisres thﬂt livierie subezesp@nvironments
anlﬁgg}é‘ tﬁ‘éﬁgﬁ{t t%OpFBteB'tt e ngs' Z?ro tﬁgedélgt%n% F?ec%s of the

formation of ice crystals in the cells of the organism. For this reason many ice
structuring proteins are also known as antifreeze proteins (AFPs). In the context
of the present invention, an ISP is defined as a protein that has ice
recrystallisation inhibitory (RI) activity.

Ice recrystallisation inhibitory activity properties can conveniently be measured

by means of a modified splat assay as described in WO 00/53029.

2.5 ul of the solution under investigation in 30% (w/w) sucrose is transferred onto
a clean, appropriately labelled, 16 mm circular coverslip. A second coverslip is
placed on top of the drop of solution and the sandwich pressed together between
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bot h assays is conpared by placing the slides within a
tenperature controlled cryostat cabinet (Bright

wo pwsossent Co Ltd, Huntington, UK). | mages of PCT@P2004/012487
sanples are transfered to a antimet 520 MC i nage
anal ysis system (Leica, Canbridge UK) by neans of a

e 3EP SpRIFBL B ST EGRRR e 8 5 B EbShe e et o
in isCBoxX oy Arplice. Viveh el sandwiches agte Héent prepfed;rsgidwlishes are
are sized for each sanple. The ice crystal size is

transtesrehsTari e (R0 Oryase latheles tom Wewinge chamber containing

neRefb a1 T Broiobre 2088 BF RS Ghoffster to -

6°C! Ysindwichesesan The sdere t@fcHdmgel fent by fbAkparcht et An opaque
assays is conpared. If the size at 30-60 mnutes is
appearange. dmagas arevaeergded ljy videsscarena andgErabhedideddn image

anB e e ehE g RorReeing 2,205 aBleshyF RS r S splat are
redoreleaBtfthe =10 aridSa@dini 4ftbr 80 hipiutes. TR @iz Bf tHe/ Rdedtrystals in

recrystal lisation properties. Significant ice
botle @sgayzli$ icoapiaoed byhplBLingr iheaglidesi wighinad tempeegture dontrolled

.a,0 % sol ut | f .th SP, i %
crfiati SaBi)ofE N pRBreph e e Mssdos AR idhoes of the
sarng%%@@re hefistdtebanl dlQudrfimédtessd N@Qﬁa@@raﬁglgéi sfaér'f:n (Leica,

and then held at this tenperature resul
Cambridges &K)byaveang ef & SonyrmenathremeeColeridescarnemar of
|l ess than 5 mm Typesofl SPs | SPs for use according to
the present invention can be derived fromany source

oV . ; : i ; . e

oA GE RS BHOAE ot I OB, ooyt

Typlicatiysat ldashdf0 td 48§i crystats areosigad femsacimsampke Cltre ickrerystal
~addi tion, nunber of synthetic | SPs ve been

sizglsdpkeaas Liohges) Pleperisigh fEihe: SL PEoiasimeteach crystal.

TH e RKBT 8aPbie! Sk A8 e OSerBE 1 8 v

crys‘talh?oi_!\'éslt'éhée gzebngdbe,ic?ﬂe!"ysdms?'_m Iboﬂ’: leami,erl e i,(schimpariedr Ilf the size
scul pin _an r ubby scul pin), e or ex e

at oB0<00n FBNHISE IsmSBRlAT &&gﬁ',‘&’sﬁiﬂ&@_ﬁb’ Aesanthap HQ%FHmreased

co%r&fﬁ? thi lsideSEt {HeP T i S biafis P 8 ebs MRP28Aicrometer,
pout , 'ant1 ¢ wol fTish,

preferably from 5 to 15 micrometer this is an indication of good ice-crystal

recrystallisation properties.

Significant ice recrystallisation inhibitory activity can be defined as where a 0.01
wt% solution of the ISP in 30 wt% sucrose, cooled rapidly (at least A50°C per
minute) to —40°C, heated rapidly (at least A50°C per minute) to -6°C and then
held at this temperature results in an increase in average ice crystal size over

one hour of less than 5 um.

Types of ISPs
ISPs for use according to the present invention can be derived from any source

provided they are suitable for inclusion in food products. ISPs have been
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Radi at ed shanny, Rock gunnel and Laval's eel pout).
Type I'll 1SPs are particularly preferred. Type III
wo 31s/0580p6 cal | y have a nol ecul ar wei ght of fr oPCEHER2D4/012487
6.5 to about 14 kDa, a beta sandw ch secondary
structure and a globular tertfiary structure. A nunber

OBRIHREES SR REYEA. BEBE. kel Thd 485 3B Sna insects. 1
aduMidn, GUhamb¥r Bf YrtheksISPPRaVd beéPlebsrideme |11
HPLC- 12 (Accession No. P19614 in the Sw ss- Prot

protei n database). Lichen AFPs are described in

8 et M A i S
caGMRIMMd k43 and Towkbode Bad i QSW%ﬂr&erﬁﬁléeo%%ble from

aster, spring oat, winter cress, wnter canol a,
Wmtaés‘bﬂhm@pr Yellowtair floun@@enﬁmrmomce@iipm and. Grubby sculpin),

Tmefﬁ J6PHhon SRR hBingb O sef PAYtF SREY anatiantic herring)

bal M ISP qRérakRampREBbSHiRRe KMt Oekdn PRI’ %ﬁtlc wolfﬁsh

as ern cottonwood, white oak, wnter rye (Sidebo
Radiatdd shaaono Rduktgjurmenaﬁd Lam)s edlpouBr sweet

ni ght shade, potato, chickweed, dandelion, spring and

W nter wheat, triticale, periwinkle, violet and grass.

Typeen! @?ss 5?@ Qﬁlcﬂpérglb;FP%%rPé(d %Sﬁ@pr ISP g@g{ﬁél@ﬁ]ée\)éea molecular

sour ces y sul t proces or ex
weigbt af from pboutes.Seto aboud ddckDdneal bieta ¥ENABICHAEDraiady Bucture

[4148. Al natively, | SPs can pe obtaineg by th
argt & cletiigt fedhe t%e{ﬁweoﬁynume@re Gonponeing fyne il 55 have
Y, r cgl e ;

AR (DR SHIARCTSo0r ALER (8! PAGOIAH A pariculary
prefavted BgbeatidISP éxltype HtlcldE’LdtaméAméd?oldmNoprM%‘m in the Swiss-
i nventj on. Tec%l ques for introducing nucleic acid
Pr@gﬁéqt?lﬁb@%tagﬁ% ing 1SPs into host cells are well

known in the art. Typically, an appropriate host cell

or organismwould be transforned by a nucleic acid

Lictoars AF@starttescebed te ¥V 08e/3763 B raed WD 1/8883Mucl eot i de
sequence coding for the pol ypeptide can be inserted
into a suitable expression vector encoding the

ERAAAES U pBhATR ihibR"ISPS AR bREh O8bBRd bANYeRbHBE in wo
98/04699 and WO 98/4148 and include garlic-mustard, blue wood aster, spring
oat, winter cress, winter canola, Brussels sprout, carrot (GenBank Accession No.
CABG69453), Dutchman's breeches, spurge, daylily, winter barley, Virginia
waterleaf, narrow-leaved plantain, plantain, speargrass, Kentucky bluegrass,
Eastern cottonwood, white oak, winter rye (Sidebottom et al., 2000, Nature 406:
256), bittersweet nightshade, potato, chickweed, dandelion, spring and winter

wheat, triticale, periwinkle, violet and grass.

The ISPs can be obtained by extraction from native sources by any suitable
process, for example the isolation processes as described in WO 98/04699 and
WO 98/4148.
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manner that they will be expressed under appropriate
conditions (e.g. in proper orientation and correct

wo e@diossysé rame and with appropriate targeti ng BOTIEP2004/012487
expression sequences). The npthods required to
construct these expression vectors are well known to

AR R gk B A HEDEE 8T Bepogor. For

exanfple most cé'ITB?&?plbéw wil€ro- &@bn%ﬁﬁs Bﬂbldnt rﬁell§drrf39 be mOdIerd to
bacteri a, fung dg ncl udi ng a I nsect cell
e

expiRasel&Ps pndithe JoPs mavﬂberé d ang yeechins ageerdance with

ey BRERAL el ., dBeRBBLSE: 'f'g?ti BOERET APl g constructs

engbai)y ISPsUAtEhddt celisepawdiidkrdwrsiaftRe arGRAS) . Suitabl e
fungal species, include yeasts such as (but not

I|mted to) those of the genera Saccharomyces,

Pi. chi
TRl A peBlonriS hek PRE o NaR NI neRE bes fadiagned by a
nu%léi@ a?:?d (:BHétrlﬁkﬂtthbt @hb@é’eé e YBSFE] AEPL TBeORIGEStide sequence
Aspergillu Trichoderma, Micor, Neurospora, Fusaum

coding mrethe Ipelyuepeﬂereaﬂ >bet hreeﬁpdcnngs & Slidabledexpreasion vector

ent63Rl il ieneegn i Fo i T ofpa At gAY ERand dibuch
mérﬁh gﬁggﬁ%ﬁ@;ﬂdé %Fé&%@du}ndé ag);)%;ﬁfétecbdneﬁtonfsf@ 43Rt proper

cosyl ation het er ol ogous
onpntatmmsand wiodreect ardagling dfarpeaand waitt alpamprtaéeltargetmg and

stens can al s b@@sransf r med V\/I({g he nucL‘E
eXBIRRSITLSEAUBRCE e Gorenaptd decconsiitieh fhésd Eression
veéﬂﬁ'g S Wl Uriddd {Bthé8e aggtn‘?thé gkacco, carrots,

strawberries, rape see sugar beet. The sequences
encodl ng the 1SPs are preferably at | east 80%
[ tic at the amno acid level to an |

PWTRSL 6F BXOTPSP OBt ATA I bR RS0 SuBtRsS he (IPepide Coding
seHHEHEé Chlesd IABRIE bHBSFeS%‘lSIJrﬁllféd dacbdc'ﬂeﬁf?‘?u |g(iﬁ£1|¥cgng yeast),

e conservative'substitutions or other

insgutiogh systents, amatelr @diuce systenisl arat planits all d]fantsfwrrieSFWith the
For the purpose of the |nvent| on these ] SPs Bossessi ng_
appﬁcp%rlaiﬁgermre%on oecidentRTejertes Arstssrre Kiwsenaplagg cpnsidered

foitf ifido 2 errafhy REACE S5 tel BRD: Cont ect 1 ons
i ncl ude conf ect| ons that typically include m Ik or

Surl?alblfe ?uorlda? species, include yeasts such as (but not limited to) those of the
genera Saccharomyces, Kluyveromyces, Pichia, Hansenula, Candida, Schizo
saccharomyces and the like, and filamentous species such as (but not limited to)
those of the genera Aspergillus, Trichoderma, Mucor, Neurospora, Fusarium and
the like. Preferably the species selected is a yeast, most preferably a species of
Saccharomyces such as S. cerevisiae. Where glycosylation of the ISP leads to
reduced activity then it is preferred that the host exhibits reduced glycosylation of

heterologous proteins.
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such as ice cream mlk ice, frozen yoghurt, sherbet
and frozen custard, as well as frozen confections that
waeleoosossosont ain mlk or mlk solids, such as WeCBEP100€012487
sorbet, granitas and frozen purees. Frozen
confectionery products of the present invention
c
A GRIPay bIRIAE qrid plént CE chetols Eaif BB LEm It with the
nuelert hedid byoridteudts eofothevdasivedgpolypeptides. Saiakléi blant species
packagi ng, or by conpartnentalisatign. Instead, the
mcﬂHde Viaizel tomaio dabasee. cariath Strawb aiRekdgea segdiandhaioar beet.
they are able to contact directly other individual
frozen confections. However, the individual water ices

They Se@idreedsoemianting ¢hatiBPe dre srafdrablyhat leaish 80P/h$dentlcal at the
words they are not i mmobilised within, for exanp

amineraoid denal taanalSRyideniigiedin r@twagrﬁncyreppr@f%rﬁbbﬂat iGast 95% or

R e g

subBgliutibAY r GRBF eptihenRridehanges thatkdd Aoeasduce iRy RI activity of
Preferably, the frozen confectionery product of the

the RSRnEPoINer RUTRPAE Of Heasinveptivmiheset ISP sassegeingtthis higin@vel of

oy e TBR paf ufBif G B <o FieEba B 1 1Ps

products, thiscan be nmeasured by determ ni ng whet her
the products can be readily separated from one anot her
' liectigneiyarnogual® def ormati on of the product. The
frozen conf ections have an average vol une of at | east
Frézem copfertienabhglude doaéettiods tBatotyplzalt . lndlymecrailk wr ntitkesolids,
aver age maxi mum volune will be | ess than In

SUER ASEECTBAM: MIKICEr §@7ER yOohuE. SRRToRk ammfroaeyﬂp%%@nq, as well
asbﬁ%iérﬁ%ﬁﬁfgg?ég%trﬁo nbgcéﬁ‘t% mﬁﬂkﬁr‘)ﬂ%ﬁgé‘s,&n@ﬁ as water ice,
sotisetp gragtitaiscarappezen bumscandl es. Consequently, the

frozen confections of the invention may be anal ogous

to anbi ent bags of unwapped candies. A bag of such
Fréﬁé’ﬁ ecrc’)pf&ql%ﬂ'egﬁ pr%ﬁétﬁs X e%g adrl%erﬁolﬁg ht?c?% fcroﬂﬁBrEetﬁ Gﬁgrallty of

I Screte plecC rnative re

digtsetd frogen confaclibner Thy frbzen oorsfBciidrenbry nousEsdratdd from one
pi eces that could be scooped into a container, such as

angthrig bybyhe hese ePhi Weappings or other non-edible packaging, or by
compartmentalisation. Instead, the individual frozen confections are packaged

such that they are able to contact directly other individual frozen confections.
However, the individual water ices are able to move relative to each other, in
other words they are not immobilised within, for example, a matrix such as a

coating.

In a highly preferred embodiment, the frozen confectionery product of the
invention is free-flowing, by which we mean that the individual confections do not
stick to each other. Preferabiy, the frozen confectionery product of the invention
remains free-flowing after storage at —10°C for at least 10 days, more preferably

at least 15 or 20 days. In relation to larger products such as stick products, this
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custoner, for exanple as part of a 'pick and m x'

retail format. The volune of such frozen confections
wowdos/0s80pé cal |y be fromabout 2 or 3 nl to aboptT/EB2004/012487

The di screte frozen conf ecti%ns may be nade to any

shape, such as in the formof cubes, spheres or discs.

agF:Lt?% Erﬁggegsgeg &?yaq eté%ﬁﬁ&%\ﬁﬂ%@%} grfé‘ gf&ﬁle s ?a IT(S)%I l'@émly geparated

frdrh %headrﬁ)tﬁéﬁ withistbsiHneally a8 erRfeamtentdfans pregudie in
formof a conposite product where at |east one

portlon or region of the product, such as a core or

HEYSep ey B 4 %Fiee R Bkt R, Bt

lehSiCES 3! &P5 sRatRpiddlyatiawebratfe hifirpl®adlufid Iwm Be 1ess than
wat er ice that does contain | SP. Preferably

100uimbt dntthel t3se loé stiok @rodugter thef voluene with d¥picaly be from 20 to

co&iecti on conprises ISP, i.e. the region which wll
1 into contact wwth other discrete frozen

confections. It will be appreciated that in the case

of a conposite product, the wt % anmount of |SP added is
Incazhcathelatembcxbnrnehy the frestest confections oaayc bepeianads ﬂewoured and

ection that contain | SP a Eﬁ n rel at
S

h
Oﬁcp,lz'egg pgp@arp}l & sepdies, o?né’ﬁ‘sﬁﬂﬁ‘l?% ¥ i roREN Bgn#ecp lons of the
inB&h oS Ia%bﬁ”é”r%l@é&?s tc?)én#H‘é?ﬁrl?ég?%gof %n%ﬁe@cﬁh&é@nA bag of

con aving~an overrun o ss then
sushefrozem|‘gardiss’ witlatyploady o@mpmmfratreﬂ tior 3@ e;hscrete pieces. An

confection. is not (gectedtod .iberaeste
Bl AL (DU IR B RIS INEINEBHItY RoMUER & S6r number
of ietddd {haz%PﬁRPB@%bé‘&nxﬁéh e c%‘r'\'iélﬁér e %rsgfﬁégé lb)PIP)eqfetaller or

naérated frozen co tions, low | eve .- such
custorair,, fomesxalneple rampamcﬂtaa(ﬁblcln andempd odtail format.aTleel volume of

confections preferably have an ov of f om 25%.t 0
suriezameantertions Bt eicaln ber g&m@i 55 o6 0 2 20 m.

water, colour, fruit acid or other acidifying agent,
fruit or fruit flavouring and stabiliser. Preferably,

Thégidcpétal fredr denfectivrenimalybeaimaldeastarfy sidpe, such as in the form
referably at |east 8, 10, 15 or 20 wt% and may be as
ofiufiesasPeresorFiSek % Preferably the total solids
content is less than 35 wt% nore preferably | ess than
25 wt% Water ices may be aerated or

Preferably, the frozen confections have a minimum thickness, in all dimensions,

of at least 10 mm, i.e. they are not thin.

The frozen confections may be in the form of a composite product where at least
one portion or region of the product, such as a core or layer, does not contain
ISPs. An example of this would be a product containing a core of ice cream
which lacks ISP, coated in a layer of ice cream, milk ice or water ice that does
contain ISP. Preferably, substantially the outer layer of the composition
confection comprises ISP, i.e. the region which will come into contact with other
discrete frozen confections. It will be appreciated that in the case of a composite

product, the wt% amount of ISP added is calculated solely in relation to those
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unaerated. If aerated, the overrun is typically |ess

t han about 50% for exanple from about 25%to 30% In
wor@sesossi nent, the water ice confections of PEEEP2004/012487

i nvention are unaerated. Frozgen confections containing

mlk preferably contain at |east about 3 wt % MSNF,

ccﬁ?#(gn@rﬁtgfo? "tﬁ(? }:meecﬂgﬁ "ﬂpé}lgonllsa ng/?’tag}oaﬁ&% rg%tl% ® %fgé\'c’c}mplete

I'ces generally conpriSe about
prbdunt.% MSNF. | ce cream general |y conprises at |east 18
or 20 wt % MSNF. M | k-contai ning frozen confections
wll also typically conprise at least 2 w%fat. MIKk

PR ShecSE B! b B0l el 088, By ikl o, gpeant =
frokén Eanfection HamESP @dém‘f@rﬁ‘b‘ﬁ ledd! thiep 20%f pref&@blynieks then 10%.
total fat content is less than 8 w% nore preferably

An egraaratad §osen cvfedtiaio it @phuau@ﬁthéﬂ deliveeatei sieps such as

wiFBEEE 18 HEhESe the BRCFIER: NorBHEsSE it WipbE, smmsagiated that
deiY &% bestsaratioh b Un2eestel FroAarPEEebiof) MW il8¢el8 S @is, such
nore stabiliser, such as one or nore stabilisers

a&elrenrlae'd)efmm;guaﬁd iaghe predugtnat es and derivatives
thereof, gelatin, pectin, |lecithin, sodium
car boxynet hyl cel l ul ose, carrageenan and furcelleran.

A%’r’a‘?é@"céﬁfe)ét@n@'p?@f@réﬁl y B8 ahi SRIrun &f HSRD5% U N08%..

a gumand carrageenan. In a preferred
enbodi ment, the frozen confection conprises fromo0.1

1. W% s fect
Walseigs san%ﬁ%% Vel oTain SHoRe e SR, tPtD TBibacic 95 other
adigfy O'ngté’qw%n@r hiebARUK faLoligdg Bnd- 5@9{95&# %refe?gﬁlycﬂﬁé Rftal solids
use er’y low concentrations and therefore
cqntehkisadll lpasheé vatbsfracta preferabhpai keast 8s 40+t hauor RO0Bt %atebd may

DGy NHGFbZenSk e 35 M msPGFOERY i Aotel SRS soptEnt Ts less than
3W%f,é"ﬁ ef‘é?éﬁ\g BsS4 ﬁr25’fwtg/§ChWé:ﬂéte$%é§1ﬂ’M§/ bB 58%ited or
art. ' For free-1low ng beads can

umararated: t lfr%ﬁatexd dhe peasungs mellyorﬁess hiearh agauid50%ex for example

into a freezing_chanpber of uid njtrogen (see .
roBosp SUEE (cont  Ihape o Benkaiher WAkl s cgpfections of the

m(}gH{gﬁggehﬁgglrgtg es, for exanple by introducing a

gurd premx 1 nto a cool ed

Frozen confections containing milk preferably contain at least about 3 wt%
MSNF, more preferably from about 5 wt% to about 25 wt% MSNF. Milk ices will
generally comprise at least about 10 or 11 wt% MSNF. Ice cream generally
comprises at least 18 or 20 wt% MSNF. Milk-containing frozen confections will
also typically comprise at least 2 wt% fat. Milk ices will generally comprise less
than 7 wt% fat whereas ice cream generally comprises at least 8 or 10 wt% fat.
In some embodiments, it is preferred that the total fat content is less than 8 wt%,

more preferably less than 6 wt%.

Milk-containing frozen confections may be aerated or unaerated. If aerated, it is

preferred that the overrun is from 50% to 100%.
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nmoul d. Alternatively, ice creamand the |ike can be
introduced into the nould after the initial freezing

W@ t@gmessopen the ice creamis still soft, and PCEREP2004/012487
hardened in the nould. Muld products, in particular
water ices, mlk ice and the'I'i ke, may contain conpl ex
shapes and have a hi gh degree of surface definition.
Frozen confections may optionally conprise sticks.

Froz8R edbrifesi G bP thelivdiion 8iddNe ¢anigidd @he or more stabiliser,
especially ice cream and the I I ke can al so be

susin@saonear ed mgzrestsémihﬁerSeseheggobrﬁrqr@cgumq,u@gar oklgingies and

deé'é/a%u“' /Shalto 'g%l%ﬂ Oqj%/ctt ggﬁlﬁ'ﬁpgt m%rb%)é(&m%%y?@ellulose

caRFABERE S5 Aocall &fRinh IPFIERIblfIH Gftend¢F tstéiﬂlééi*é% 8EHOBuch as
on Tanuf acturing techniques i's given in Arbu

ble9660ﬂ @e guneandicadagesnand frhe IprE@rmie@rmtmdlment the frozen
ected tq a oId rdenin of below from -
lqrbcomggé%s %gﬁﬁﬁ Wh("%t%ﬂcg%e used i f desired,

especially if the product is a conposite product vvlth

a layer or core that does not contain |ISP. The frozen
Froaehewnifestiang githe iverdiont typicaly eatpoise redyeast about 0. 0001 wt%

ISP G FET AP S HEeto R OU0R oMy SPR oMby yiead " very low
cdr{beﬁﬂ%tﬁﬂ%“&ﬁcﬁ tﬂe Sre ﬁﬁéfé?é‘b@rtﬁéag:onféétlb% E@rﬁﬁrl less than

I ck products, e contalner is typicall orm
0.06 vat% 3P ald prdﬁen(ed Tanegeciznft@n mbout QMOddeQzOtm%al ns
from4 to 20 pieces although it is possible to include
nore. In the case of candi es/sweets and the |Iike, the

BB et el 8 e SHERSERI) My e of

tet:hnﬁq@@smknownv\&rvethe tare. priestuexanple, alfee- ﬂmmpgclbegdd can be
in |arger cont ainers for retai I@s)ur poses V\:he{
MpRUtARHredsbydishanstng Arars ghiner iquid JAkANH: As re%e& chigmber of
def es @0
i Bogh B VRGPS i) sk A5 8 faactured by

m@@fdn@@@@@lﬂufqﬂ@@ for as@pmple yeiitiodasingf atliygid pvemix o a cooled
havi n%"dl fferent shapes, fl avours and/ or, col ours

oKk e Altgrrativelibnics A@am @ag t edwem%ntrﬁa%ecamto the mould

aﬁ%aﬁ@égh%ﬂtfé%%n@oﬁga%twﬂlgr(n)othg‘ icel Qe HEPLAI oft, and then

hardened in the mould. Moulded products, in particular water ices, milk ice and
the like, may contain complex shapes and have a high degree of surface

definition. Frozen confections may optionally comprise sticks.

Frozen confection products of the invention, especially ice cream and the like
can also be manufactured by standard extrusion techniques followed by
cutting/shaping or by the use of special extrusion equipment. Coated products
can, for example, be produced using dipping techniques. Further information on

manufacturing techniques is given in Arbuckle, 1986.
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The present invention will now be further described
wth reference to the foll ow ng exanpl es, which are
WO doamssoas i ve only and non-limting. EXAVPLES BEXEEP1004012487
1 to 6 and Conparative Exanphfes l1tob5- Ice
creamim |l k ice beads Materials and net hods |ce

0§ SFET g byt o B e pRBH R B YURFELBETE L0 ffubiffig step
of belowdrde 20°Cte —26°0/ élhﬁ@@h‘f s fray de OQsed & cﬂé@;n&dl@sp&emally if
10.8 10.8 Fat source (II? .04.02.52.525

themjeduddeaceonpesite produgt with adaseraoreccseéh@t @%n@ﬁ gpatain ISP.
(I'v) 0.08 0.08 0.33 0.33 0.33 0.33 Flavouring (V)
0.006 0.006 0.012 0.012 0.012 0.012 Emulsifier (M)

Ty lfpoxbril Scdhféctibrier. Brddiugt Vet Gthe8ihv%ﬁt|86 3 2&)679péi,ﬁag|ng in
80 80.66 81 ISP (%9 0 0.005 0 002 0. 005 0. 007 MSNF

comgmerssfox Bla do FonsupernHas amlrtghwmal(twt 4The goptaing's may, for

2.8 2. I ) 17 17 20 20 20 20
e@ﬁ'@l}'gd%m el R of bR et batl, 2%, %2 “2.7% &, s
MIk source (I) 12.45 12.45 10 10 11 11 Fat source

(I1) 2.5 2.5 8 8 9.6 9.6 Sugar source SIII) 14.5 14.5
|n1t|7le‘LBSE70fZSt!Ek progustsi, Ithe epn{aingr ig.tggicall s thelﬁorm oba sealable

Da. o153 ERDIGH P Ca g fiomh 45020 Disted clthdygndi e possiole

to?@leQe?ﬂorQG 64.53 65.66 61.59 62.65 ISP(% O 0.005 O
0. 005 0. 005

In the case of candies/sweets and the like, the frozen confections the volume of
such containers is typically from 100 ml to 1000 ml, such as from 200 ml to 500
ml. However, the product can also be packaged in larger containers for retail
purposes where the product is dispensed into smaller containers, such as bags,
at the retail premises, e.g. in fast food outlets or as a pick ‘n’ mix format where
consumers can choose from frozen confections of the invention having different
shapes, flavours and/or colours. These larger containers may, for example,
have a volume greater than about 1000 ml, for example at least 2000 ml or 5000

ml.

The present invention will now be further described with reference to the

following examples, which are illustrative only and non-limiting.

EXAMPLES

Examples 1 to 6 and Comparative Examples 1 to 5

— Ice cream/milk ice beads

Materials and methods

Ice cream/milk ice premixes were produced according to the following recipes.



MBNF (%9 11.9 11.9 9.55 9.55 10.5 10.5 Fat (% 2.8 2.8

8.4 8.4 10 10 Tot al

solids (% 29.5 29.5 35 35 38 38

wo p@sesioent s Ex. 6 M1k source (1) 10.18 Fat SPUT/ER2004/012487

(1'1) 8.8 Sugar source (I11)

Fl avouring (V) 0.012 Enulsifier

| SP (% 0.005 MSNF (% 10.1 TF (%

.6 Stabiliser

(1'V)

0.3

(VI) 0.2 Water 70.96

4.5 TS (% 25.5

Tabl o 1 [\ le v\v n 0 N
Ingiegip St:e éream arCn 1(k1 ceél ﬁgredpeﬁ‘f( gu" hE sz%l\/ CE)ﬁ%’b Ex. 2¢
Milosodry@(lral |y uged 5.6e ¢redwor [m 1.8 ce| f at0.8ouf c¢0.8 10.8
Fawelrcagipoconut joil4obufftergp! or cpgam |1 1psSugpr 2.5 25
SEGHEHseRcedM) PE any tg/pi C4T Tyg gised 1 cggCrepm gig M K g.¢€ 6.6
SﬂaBﬁiE@r"d\Bm SUCHT[aS o§Jgl NeT @RI 03¢ @33 D eT@is®T | 0.33 0.33
FI3 {/{ TuCtOSE T80 4073 588 O OT 0 045 Ol ({2Ct PSF013T | 0.012

Eq Lsffi,er D o e B8 QA5° X 202 L (B2l U2 ] 0.2
STV N/ NN O VAR L P O Dl o T T

fl a\/mlanng AVi| ,]A‘;\/ t\/ni) al ! i; used - ice ¢cr m-or -k
ISP&e)emil sifier cur%oaéyr I’Q’ld %/m:r ol rQ'-\I mi t af0%2na )O-QQF’ 0.007
MW d&)ol monost gar #4-& ( 4.8 10.3 10.3 10.3 10.3
Fat (%) 4.2 4.2 2.8 2.8 2.8 2.8
Total solids (%) 17 17 20 20 20 20
Ingredients C.Ex.3 Ex. 3 C.Ex4 Ex. 4 C.Ex.5 Ex. 5
Milk source (1) 12.45 12.45 10 10 11 11
Fat source (ll) 2.5 2.5 8 8 9.6 9.6
Sugar source (l11) 14.5 14.5 17 17 17.2 17.2
Stabiliser (IV) 0.33 0.33 0.16 0.16 0.3 0.3
Flavouring (V) 0.012 0.012 0.012 0.012 0.012 0.012
Emulsifier (V1) 0.2 0.2 0.3 0.3 0.3 0.3
Water 70.00 71.06 64.53 65.66 61.59 62.65
ISP(%) 0 0.005 0 0.005 0 0.005
MSNF (%) 11.9 11.9 9.55 9.55 10.5 10.5
Fat (%) 2.8 2.8 8.4 8.4 10 10
Total solids (%) 29.5 29.5 35 35 38 38

Ingredients Ex. 6

Milk source (1) 10.18

Fat source (Il) 8.8

Sugar source (lll) 10.6

Stabiliser (IV) 0.3

Flavouring (V) 0.012

Emulsifier (V1) 0.2

Water 70.96

ISP (%) 0.005

MSNF (%) 10.1

TF (%) 4.5

TS (%) 25.5

Table 1
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TS indicates the total solids content as a percentage
by weight. TF indicates the total fat content
w@ povslossdserg enul sifier) as a percentage by wei PUT/EPNBMA2487
i ndicates the mlk solids non,fat content as a
per cent age by wei ght The determ nation of these val ues
Kis conventional in the art. Mx process Al dry
?¥1gredi ents were added to water which was pre-heated

to ergfélhoé\&?rcgycéﬁ'ﬁé'dw fyicdllyTussd sge drieam ¥r! milk ice
the 11 qui

I ngredients were added, Stored for 1
ingiedirrd, sychsae8MBed at 82C for 33 seconds, honogeni sed
at 150-170bar pressure and cooled to 5C unti|

Il r equAmetypitdIl wesd ackleredrasdr s tice! fatsedurce duzh adhreoconut oil,
purposes of this study, addition pre-pasteurisation
butksiioidi oF 8tRAMe renpval of an equal wei ght of water from
the forrmulation. Particle formation The liquid m x at
lnsc v&s;garomﬁrdemamba anytypicalyarsedt ice ¢rearesr Diilkacetipgredient

di I d | f
sy S aing! waieed eS| BelityBh  ukeosafilfle. h Hidg ratio or
sddr@éé/#uetdseqaes/mc?ot lzezelmns of ankdse/fipagen into

approxi mately spherical b From here they were

il i
|\/[J - tlg%G ocﬂ' %Q%%Af L@(‘é}eq‘i%égb rfé’o%eééla?t Lin 80961819 or 61/30/8.
46 ht of 85 mthe base, the
sk Pricalbuussifis tiedm ocmmﬂt 55 TEWRuN RSt s vere
then pl aced at -250C until required for rreasurem];
ViFr ecARY odyRiealy SHEBHedCar €reRITd o5t Wil oneg aemulsiiier ~such  as

SEEEATE 0P e S noflla S

were s ueezed

T%ﬁt”cﬁ oieh 8% &otaﬁaﬁtct%&b Bhas BhertSht agﬁi)v?@ﬂﬁﬁﬂt s

sessed on a poi nt scal e accordin m¢ h: 1 =
T%dﬂﬂlcélt%% tbﬁlmt%ofataﬁféﬂféﬂb (rsthsling & Ulﬁtf@é PSofi Rgceptage by
Wei { particles do not exit at 1, pot is re-closed and
ﬁverted 5 tines to separate the particles whi ch exit

Mgﬂﬁnlndlcates ﬂwe milkEalid g n%rr]tct‘atl gorl\J(enf3 as a percentage by weight
The determination of these values is conventional in the art.

Mix process

All dry ingredients were added to water which was pre-heated to 80°C, followed
by stirring for 5 minutes. Then all the liquid ingredients were added, stored for
1 minute, pasteurised at 82°C for 33 seconds, homogenised at 150-170bar
pressure and cooled to 5°C until required. ISP was added post pasteurisation
for the purposes of this study, addition pre-pasteurisation would require removal

of an equal weight of water from the formulation.

Particle formation
The liquid mix at 5°C was loaded into a mix chamber of 5 litres capacity which
fed directly into a dripping nozzle of 1 mm internal diameter. The liquid drops in



10

15

20

25

30

3 = as 2 but two gentle squeezes to the sides are
additionally required before particles will exit. No

wo emsassabe def or mati on of the pack is seen. 4 =PEFEB20b4012487
two harder squeezes are requ'%ed which will deformthe
pack, leaving it still deforfed after the particles
are renoved. 5.= particles, can not be de to. exi :

tu FREFES Ji OB WHEns ange mete B Grs TG elop@imately

spﬁferi@élcﬁﬂébi:??lw}ﬂéf@*?héy'm\bére Tied 6@ & eyl type dabieeignt 95
2 are nean values of the scores obtained for six _

cn, dpitiarateatsidepdiasetar @l cos tiopasitgide fdimmetervd@ramy & paitk weight

o5 . Momife Pacayts Baladisnd Repled & i o pfe THogRoducts
werefign bfeg P30l oAl RrRyeaugngnt 55 155 5
532indndndnd3 5353405353505 45

3 Tine C. Ex 2 ExX. 2 a Ex. 2 b Ex. 2 ¢ (Days) Squeeze
Freg|fiow &§ticeze val ue Squeeze val ue Squeeze val ue

Samples are held at a constant temperature of either -10°C or -25°C for 50 days.
Samples in a pot (six replicates) were squeezed manually at -25°C, the pot was
then opened and upturned and the flow properties of the contents assessed on a
5 point scale according to which:

1 = particles exit pot and are completely free flowing.

2 = if particles do not exit at 1, pot is re-closed and inverted 5 times to separate
the particles, which exit when the lid is opened and upturned.

3 = as 2 but two gentle squeezes to the sides are additionally required before
particles will exit. No residual deformation of the pack is seen.

4 = as 3 but two harder squeezes are required which will deform the pack,
leaving it still deformed after the particles are removed.

5 = particles can not be made to exit.

A squeeze score of 3 is considered the maximum in terms of acceptable
flowability. The scores quoted in Table 2 are mean values of the scores
obtained for six replicate samples. The test was performed with respect to time,

sampling every few days.

Results

Table 2

Time C. Ex1 Ex. 1
(Days) | Squeeze value | Squeeze value
-10°C | -25°C | -10°C | -26°C
1 3 2 3 2
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Ex.2c

-25°C

n.d
n.d

-10°C

n.d
n.d
nd

Ex. 4
Squeeze value

-25°C

n.d
n.d

-10°C
n.d
nd

n.d
n.d

Ex.2b

-25°C

n.d
n.d

-10°C

n.d
n.d

C.Ex. 4

-25°C

nd
n.d

n.d

-10°C

n.d
n.d

n.d

Ex. 6
Squeeze value

Ex.2a
Squeeze value | Squeeze value | Squeeze value

-25°C

n.d
n.d

-10°C
nd
nd
nd

C.Ex2
Squeeze value

-10°C

-25°C

n.d
n.d

Ex. 3

-25°C

n.d
n.d

Squeeze value | Squeeze value

-10°C

n.d
n.d
n.d

Ex. 5

n.d
n.d
n.d

om N
< < 2525
- c :1ul_.v_u 431
[N go)
dd_m233€wvu NN NN
.. 5 c
cc 33 ﬁ|a2 OOLNM
[-™ - 1 O
1d314_.v_mVCn.2733
_.mwn.132 e% MmN N <
. NO T
2d323C%1 .NTLOM
1 . 1 .
cCN N > T CMmw
@) ™ WQCd.
%dSZS_HS% .o M
. c
1n23% O N CAW
N
'om TO [dduo
O . od¥g op <o
o< b1 | coje e[ 0| = oo
N wen - S — ™
_dd11246 99 |
Occm od Tdd | °
@ M MNP & o mlg
oo Pl gelm(w] 2 (wjw (o
- . . N =BG N <+
_nn34 SVN g
ﬂ.\ N A I)\U
O AH A~ DG
T9) — bl L] Al LO|—
N—=HMMmM 2o QOONOT AP OO | 0| 2 | 0|0+
: 14noun b ) 233
©T T U - e
o .. — O L m=pg
%nn322 _.Sn n350
S b
1dd73AI..me.mmr9Q_%u3.M555
1 - . o 1
Cnnloo?__ﬂlw gu -l
(1
%d.@oolo T N
W <
F S ECON P 13 99N lololo
V] N [To) .
%1@3249“%@ Yy =g |N| @ T |0
Ye) D
n1U_dW132 3O 9 gNm
o O ™ .
et O0N L cNT

Time
(Days)

10
15
21

30

40

50

C.Ex. 3
Squeeze value

-25°C

n.d

-10°C
nd
n.d

C.Ex.b

Squeeze value | Squeeze value

Time
(Days)

10
15
21

30
40

50

Time
(Days)
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50 53435333Tine C Ex. 5E. 5 Ex. 6 (Days)
Squeeze val ue Sgqueeze val ue Squeeze val ue-100C - 25C
W0 2@3@058026C -100C -25C 1 52 3 1 3 1 2 n.d n.drar/a@roodo12487
n.dnd3n.dn.dndndn.?n.d44232n.dn.d5
4342317n.d33232 6533242155342
4 32% 243305343 H A0S 3 AT S5 2P0 5
3 34 3 FFM%MZZE@%%QO\, L"?ioéa e; C !'25?1.. | e at
17% Tq,1\AhIF}L des!no? contidin IQE_ ﬁfﬁt:}ér 50 éa_y_s at
-250C, 2he danpide yad-dinacheht aphind hf Pk b dhds bt -

104C,__the sdnphd bécam® |nactept Al o] mehnpl 0.4
containg 0.Q05% ISP aR 1T% 3S. |Sadple hdl fred.d]| ow ng
t hrloughdut tlhe 4est aB -25CG4 Alte2 5[ da¥ys at 4100C,
t hg sanpl e rlemains |free fil o8 ng apd @i d3not re@ach| t he
sa [enel df umacgepgabijl 1 8y as gxappl4# 1p ugtil| day
15.|"Conpgar at|i ves; Exqnpke 2 14 a coptrpl gsanpl ezat R0%

TS, LT dges gior[coRraln ESPIApT ef ok dpys 3at
- 256€3Te Sanpg e ey ﬂ!d preg oW ngy AfTer 15| days
at -4034 th pHe—becane ﬂd(bﬁgtd)i ey ERangl e pa

Al e N N20 LCMh o Ya\YaVA o [l | laY mifaY
con |:5b| 0002941+ S—at—20% S BCI Ju4ua S -3L:)U ,
t helsanple—remarnred—tieeliHHowhg—AFter—40days—a
-1Q0C, the sanmple becarre unaccept abl e.

Comparative Example 1 is a control sample at 17% TS, which does not contain
ISP. After 50 days at -25°C, the sample was unacceptable. After 2 days at -

10°C, the sample became unacceptable.

Example 1 contains 0.005% ISP at 17% TS. Sample is free flowing throughout
the test at -25°C. After 5 days at -10°C, the sample remains free flowing and did

not reach the same level of unacceptability as example 1a until day 15.

Comparative Example 2 is a control sample at 20% TS, which does not contain
ISP. After 50 days at -25°C, the sample remained free flowing. After 15 days at

-10°C the sample became unacceptable.

Example 2a contains 0.002% ISP at 20% TS. After 50 days -25°C, the sample
remained free flowing. After 40 days at -10°C, the sample became

unacceptable.

Example 2b contains 0.005% ISP at 20% TS. After 50 days at -25°C, the sample
remained free flowing. After 50 days at -10°C, the sample became
unacceptable, showing marked improvement over comparative example 2 and

example 2a.
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Exanpl e 2b contains 0.005% 1 SP at 20% TS. After 50

days at -250C, the sanple renmained free flow ng. After
woeMday®sat - 100C, the sanpl e became unaccept abCBEP2004/012487

showi ng mar ked i nprovenent over conparative exanple 2

and exanpl e 2a. Exanpl e 2c contains 0.007% 1 SP at 20%

A R 55 TSI SR G e s
refRAREE el GwinghAfteP A0TRIa5 s HOYSL MRE ‘S@%fl@%"e@éﬁéﬁ!ﬁacceptable.

over conparative exanple 2 and exanple 2a. Conparative
Tifgasainpled shewedc mmarked isyngvement 8086 TESMpandtive ésexple 2 and

not contain | SP. After 50 days at -250C, the sanple
e’@éﬂ%‘ﬁn%d free flowing. After 3 days at - 100C, the

sanpl e becane unacceptable. Exanple 3 contains 0.005%

ISP at 30% TS. After 50 days at -250C, the sanple
Comparatect: Exampld 8vis regcomifalesanmiledzty30% TS, MIGICh ddes not contain

R S IS P kg AGEB o -
1MLStS%@@g%ggmewﬁeg%ﬁenot contain I SP. After 50

€ renulne €e flowi ng. After 15 days
at -100C, the sanple becane unacceptable. Exanple 4
contains 0.005%1SP at 35% TS. After 50 days at -250C,
Exarspleadsontainadl 0l fIBRati3Wni TRy Alier 8P dsyscriy25%E, the sample

g e 168 STBGn: + Al SA F5¢ 1ECoiNEn SATRLE became
UWC@%@@ %6@590@“&%%% r&@feftovet We chAgosanpl e

remai ned free ng. After 1 day at - 1Q0C, the
sanpl e becanme unacceptable. Exanple 5 contains 0.005%

Chipa i BedSoid 18 e AR TS 3R s ot contain
SR SRR, YBSERIBI R AP BT I e o,
theSampledrecaPnalayacadpta@e0C, the sanple remined free

flow ng. After 10 days at -100C, the sanple becane
unacceptable.In summary, it is readily apparent that

E%ﬁp%dgictoin?é]ngfo.dos\:’%/olIgﬁdac‘[ 38,3 Q" %ﬁ%?%ovgatﬂ at -25°C, the sample

remained free flowing. After 50 days at -10°C, the sample remained free flowing.

Comparative Example 5 is a control sample at 35% TS, which does not contain
ISP. After 50 days at -25°C, the sample remained free flowing. After 1 day at -

10°C, the sample became unacceptable.

Example 5 contains 0.005% ISP at 35% TS. After 50 days at -25°C, the sample
remained free flowing. After 30 days at -10°C, the sample became

unacceptable, showing marked improvement over the control.

Example 6 contains 0.005% ISP at 55% TS. After 50 days at -25°C, the sample
remained free flowing. After 10 days at -10°C, the sample became

unacceptable.
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15

i mproved characteristics and which has i nproved

storage stability,
W@Rasns®t0r age at -
whi ch | acks | SP. Exanples 7
Exanples 7 to 10 - water

ice

as evidenced by better flowability

1Q0C t han the correspondi NBCPERINO 012487

i% 11 and Conparative
eads Materials and

it I oo D BR84S 8Bl RHTaRpIERRS & By/oRuct with

n%*ovgoﬁc@(rec@hs@és af@l Veich MsSHﬁﬁbvéd) Yick8
0 15.0 15.0 Stabiliser

é blablift
3 0.35

i

0.353 0.3

goaéév@enced
0. 353

byob it f@vmlhty(after)storagsate-mgg thandie couespondisg product which

Ia%l@

‘8 0.8 0.8

Fl al\{ﬁyrlng (I\/) 0.31 0.31 0.31 0.31 0.31 Fat source

0.8 0.8 Enulsifier (M) 0.2 0.2 0.2

0.2 0.2 Fruit juice concentrate (VMIl) 5.0 5.0 5.0 5.0
5.0 Food acid (VIIl) 0.32 0.32 0.32 0.32 0.32 Water
Exampks 72073 dnd &aiipaative BRainfle7d@o0®05 0. 0025

0. 005, 0. 007 Fat (% 1.0 1.0 1.0

— yafenigeheads

1.0 1.0 Tot al
20 20 Ingredients C Ex. 8 Ex. 8 C Ex. 9

sol i ds

Ex. 9 Sugar source (1) 13.7 13.7 14.0 14.0 Stabiliser

(I'l) 0.353 0.353 0.353 0.353 Artificial

Mébdridls n@ nfetBof®! our
Fllavouring (IV) 0.31 0.31 0.31 0.31

sweet ener
(111) 0.088 0.088 0.088 0.088

Water ice premixes were produced according to the following recipes.

Table 3

Ingredients C.Ex7 Ex.7a | Ex.7b | Ex.7c | Ex.7d
Sugar source (1) 15.0 15.0 15.0 15.0 15.0
Stabiliser (1) 0.353 0.353 0.353 0.353 | 0.353
Colour (Il 0.088 0.088 | 0.088 0.088 | 0.088
Flavouring (IV) 0.31 0.31 0.31 0.31 0.31
Fat source (V) 0.8 0.8 0.8 0.8 0.8
Emulsifier (VI) 0.2 0.2 0.2 0.2 0.2
Fruit juice concentrate (VII) 5.0 5.0 5.0 5.0 5.0
Food acid (VIII) 0.32 0.32 0.32 0.32 0.32
Water 77.929 78 78.4 78.98 79.4
ISP (%) 0 0.0005 | 0.0025 | 0.005 | 0.007
Fat (%) 1.0 1.0 1.0 1.0 1.0
Total solids (%) 20 20 20 20 20
Ingredients C.Ex. 8 Ex. 8 C.Ex. 9 Ex. 9
Sugar source () 13.7 13.7 14.0 14.0
Stabiliser (1) 0.353 0.353 0.353 0.353
Artificial sweetener (VIV) 0 0 0 0

Colour (lll) 0.088 0.088 0.088 0.088
Flavouring (IV) 0.31 0.31 0.31 0.31

Fat source (V) 0.8 0.8 0.8 0.8
Emulsifier (VI) 0.2 0.2 0.2 0.2

Salt 0 0 0 0

Fruit juice concentrate (VII) 5.0 5.0 5.0 5.0

Food acid (VIII) 0.32 0.32 0.32 0.32
Water 79.229 80.8 78.929 80.8
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Fat source (V) 0.8 0.8 0.8 0.8 Emulsifier

(M) 0.2 0.2

0.2 0.2 Salt 00 OO0 Fruit juice concentrate (VI1) 5.0
WG 2@5858956. 0 Food acid (VII1) 0.32 0.32 0.32 OPGREFWN€012487
79.229 80.8 78.929 80.8ISP (0@ 0 0.005 0 0.005 Fat (%

10101010Total SO|IdS (9% 15 1599Ingred|ents
SEPRL Seab +oor 4rHro 50560305 o L o et (Gota] 005
F %Zf anar / /I \I\ O 02”6 O _N26 1I'QI oH . ‘/,I;lq)l M_ N :l\-g noko
ToR! BOMBITR ot e et O bL olo m'@;'é ¢ Durch 9

. 031 1038 Hat—sburce

(II\ 0-80-80-8 FEmHsifier MMV 0O 2 0 -2 Salt—0. 09

Ipgrssientsr ui t j uice concent r at & ‘(3%71 0E8' 109 Esolfl dci d

$irkbuldedB U- 32 0. 77 Vater |93. pP¢ 93- 65.215.1615.5%3 (%

StaBiifRP- 005 Fat (% 1.0 T, 0 b 353ToTjalp 544 1109 459 6 6

Atfidia ey QUG _Ccarm e anmy Uyigeat Ty Jigag! (watrgr 1jce

7O A 7 i N AT

R (0.t 050 5446 er 3] 0 31 T g 4038

§ deenan. 0.8 0.8 0.8

mulsifier VI) 0.2 0.2 0.2

Salt 0.09 0.09 0

Fruit juice concentrate (VII) 0 0 5.2

Food acid (Vi) 0.32 0.32 0.77

Water 93.593 93.65 75.6

ISP (%) 0 0.005 | 0.005

Fat (%) 1.0 1.0 1.0

Total solids (%) 6 6 20

I Sugar source can be any typically used water ice ingredient such as

either sucrose or fructose or a blend of sucroseffructose in 97/3 ratio or

sucrose/fructose in 54/46 ratio.
! A blend of pectin/carrageenan.

[l Any typically used water ice col

\Y Any typically used water ice flavourings.

\% Fat source such as coconut oil or other bland fat type.

Vi Emulsifier such as monoglycerolpalmitate (MGP).

VI Fruit juice concentrate added to give flavour/fruit value, solids should be
balanced if added: level shown is an example and can be any fruit

VIl Any typically used water ice food acid such as citric acid.

VIV

our.

aspartame or a 50/50 blend of both.

TS indicates the total solids content as a percentage by weight.

Any typically used water ice artificial sweetener such as acesulfame or
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1l Any typically used water ice colour. 1V Any
typically used water ice flavourings. V Fat source
wa aek/oa®seoconut oil or other bland fat type, RECT/EP2004/012487
Emul sifier such as nonogl yce%d)l palmtate (M3P). VI
Fruit juice concentrate added to give flavour/fruit

TR SRR o e R AR S ety by

waiged water ice food acid such as citric acid. VIV Any
such as
a 50/50 blend of both. TS

typically used water
acesul fane or

i ndi cates the total

det er

abtveSoP

i ce beads.

Re

t hes

MRS iR e Tation
f&éﬁﬁ?mﬁﬁ ickep

aspartane or

ice artificial

sweet ener

solids content as a percentage by
Theedgfetmifationdfdhéess velues i tahvdmdionabimt taetar{ i ncl udi ng
enul sifier) as a percent age by wei ght.

an

HlISw

IS conventi o
e3HBgt Vet PP

dded above for ice cream m |k

The

Results Table 4 Tine C. Ex. 7 Ex. 7a Ex. 7b
Ex. 7c Ex. 7d (Days) Squeeze val ue Squeeze val ue

Squeeze val ue Squeeze val ue Squeeze val ue -10C -25C
-250C -10C -25C -10C -250C -100C -25C 1 2 n.d 2

5‘\%}@'@3 t é%h giescri bed

ndndn.d32ndnd2ndndndnd32n.dn.d
nndn.d3423232ndnd324nd2323232
Taéble45 n.d nnd n.d n.d 3232327323232n.d
nnd 321042 433233321542 43323332
Time C.Ex.7 Ex. 7a Ex. 7b Ex. 7c Ex. 7d
(Days) | Squeeze value | Squeeze value | Squeeze value | Squeeze value | Squeeze value
-10°C | -25°C | -10°C | -25°C | -10°C | -25°C | -10°C | -25°C | -10°C | -25°C
1 2 nd 2 n.d nd n.d 3 2 nd n.d
2 n.d n.d n.d nd 3 2 nd nd n.d n.d
3 4 2 3 2 3 2 n.d n.d 3 2
4 n.d 2 3 2 3 2 3 2 3 2
5 n.d n.d n.d n.d 3 2 3 2 3 2
7 3 2 3 2 3 2 n.d n.d 3 2
10 4 2 4 3 3 2 3 3 3 2
15 4 2 4 3 3 2 3 3 3 2
21 5 3 3 3 3 2 3 3 3 2
30 5 3 3 3 3 2 4 2 3 2
40 5 3 3 3 4 2 3 2 3 2
50 5 3 5 3 4 2 4 3 3 2
Time C.Ex. 8 Ex. 8 Squeeze C.Ex.9 Ex. 9 Squeeze
(Days) Squeeze value value Squeeze value value
-10°C | -25°C | -10°C | -25°C | -10°C | -25°C | -10°C | -25°C
1 3 1 2 1 3 2 2 1
2 nd n.d 2 1 3 2 2 1
3 n.d nd 2 2 3 2 2 2
4 5 2 n.d nd n.d nd n.d n.d
5 4 2 nd n.d nd n.d nd nd
7 4 2 3 2 3 3 3 2
10 4 2 3 3 4 2 3 2
15 4 2 3 2 4 3 3 2
21 5 2 3 2 4 3 3 2
30 5 3 3 2 4 3 3 2
40 5 3 3 2 5 3 3 2
50 5 3 3 2 5 3 3 3
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21 533332333230533332423240533
3423232505353424332TinmneC Ex. 8 Ex.
w@2mq0ss82e C. ExX. 9 Ex. 9 Squeeze (Days) SqueelRET/ERI00€012487

val ue Squeeze val ue val ue -%C -25C -100C -25C -100C
-250C -100C -25C1 3121 212ndnd21322
13ndnd223222452ndndndndndn.d
54 2ndndndndndnd?7423233321042
33 Finfe 312 IcdEXL 18 2 43 EL 8L 52 3 &£F19 3 2130 5
SIS Sadle g 3 Sufblolofl © Sttt
Shtreeze—vat Jédég"uUegs&t\:,a 3‘19&61@%5)%45%%%;%525“5
Thoocl osd 1 34 b ala oo doth STg3 a2y 3
1[nd2n dfa ndd nld B dh Fob dalmdyly dd aln 'y
713233 1 ln ¢ g/ nd 3 1 n.d n.d

4 n.d n.d n.d n.d 2 2

5 3 2 n.d n.d n.d n.d

7 3 2 3 1 n.d n.d

10 3 1 2 1 n.d n.d

15 3 2 3 2 3 2

21 3 2 3 2 3 2

30 3 3 3 2 3 2

40 4 3 3 3 3 2

50 4 3 3 3 3 2

90 n.d n.d n.d n.d 4 2

Comparative Example 7 is a control sample at 20% TS, which does not contain
ISP. After 50 days at -25°C, the sample remained free flowing. After 10 days at

-10°C the sample became unacceptable.

Example 7a contains 0.0005% ISP. After 50 days -25°C, the sample remained

free flowing. After 50 days at -10°C, the sample became unacceptable.

Example 7b contains 0.0025% ISP. After 50 days at -25°C, the sample remained

free flowing. After 40 days at -10°C, the sample became unacceptable.

Example 7c contains 0.005% ISP. After 50 days at -25°C, the sample remained

free flowing. After 50 days at -10°C, the sample became unacceptable.

Example 7d contains 0.007% ISP. The sample remained free flowing throughout
the test at both -25°C and -10°C. This sample showed marked improvement over

comparative example 7 and examples 7a, 7b, and 7c.
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1031 21ndnd1532323221323232 303
3323240433332504333329 n.dn.dn.d
wo2@sassConpar ati ve Exanple 7 is a control sap@i/EPziN4/012487
20% TS, which does not cont agg | SP. After 50 days at
-25C, the san‘pl e remai ned fr flow ng. After 10 days

CllompiriNe BpRER e iRt R E % ds. TR bt contain

IS‘Pe“'ﬁhé‘%‘énﬁﬂ]SQeHa‘iW\édTgreﬂlbﬁfngiﬁrgﬁm%@tthel@pat theeC. After 4
sanpl e becane unaccept abl e 7b contai ns

days0aA % CSihe Fdmple tféi:amaeyenatcepmﬁe t he sanmpl e
remai ned free flowing. After 40 days at -100C, the
sanpl e becane unacceptable. Exanple 7c contains 0.005%

t 0 i .
cIIe S R SRS OB AT 168 fowing
theowrghapttiad test aEpatipt25eCdamdatrCns 0. 007% | SP. The

sanpl e remai ned free flowi ng throughout the test at
bot h -250C and -100C. This sanpl e showed nmarked

CHIB-ERE LB oGOTPLAN LY SRR o' T30y FAF ABLE ot contain

Conpar ati ve a co
ISFH"FH@ sampldYerh@inathired fitvfg NRfoLgPBLBIHE tedP.atTIPE°C. After 10

anpl e remai ned free flowi ng throughout the test at
day,%at -18fCethedsatagle kacam®omacaspéaanpl e becane
unaccept abl e. Exanple 8 contains 0.005% ISP at 15% TS.
The sanpl e remained free fl ow ng throughout the test

Eﬁém?l‘ét 9 c&ﬁ&né@OOé%o%P AR BS | V“ﬁwéz’ééﬁ’gil@ rgn'iaﬁwsafree flowing

con sanple at 9% TS, which does not contain
thiidigg reauiphe test mhbothd-F5°€earid oMi°@g t hr oughout t he test

at -250C. After 10 days at -100C, the sanple becane

unaccept abl e. Exanple 9 contains 0.005% ISP at 9% TS.

CARparATR ExARPR 1§ id Be&ritd YaRle at 6% TS, which does not contain
ISP. The sample remained free flowing throughout the test at -25°C. After 40

days at -10°C, the sample became unacceptable.

Example 10 contains 0.005% ISP at 6% TS. The sample remained free flowing
throughout the test at both -25°C and -10°C

Example 11 contains 0.005% ISP at 20% TS. After 90 days at -25°C, the sample
remained free flowing. After 90 days at -10°C, the sample became

unacceptable, showing marked improvement over comparative example 7.

The present invention has been exemplified using beads, which have volume of
less than 1 ml. However, these results also demonstrate the applicability of the

technology to larger ice confections, such as stick products.

The various features and embodiments of the present invention, referred to in

individual sections above apply, as appropriate, to other sections, mutatis
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t hroughout the test at both -25C and -100C.

Conparative Exanple 10 is a control sanple at 6% TS,
wokiosisssees not contain | SP. The sanpl e remai nRAI/EP®E4/012487

flowi ng throughout the test -25C. After 40 days at

-100C, the sanpl e becanme unacceptabl e. Exanple 10

B oA N eSS e R I 48 i
febaaplspedilied MM bEHarseRtiONS %s! sgprapride’s TS. After 90

days at -250C, the sanple remained free flowi ng. After
90 days at -100C, the sanpl e becane unaccept abl e,

A RO R AT B R el R e B RbFodratea by
reRsrefige. Warkdushmogincalisn® 0ld |afidnkasdr thelesdib&Vekthods and

these results al so denonstrate the applicability of _
productseehifog digyention wilgde apparedhitecthosasskilkadcin dke art without

o ifia R sooRpont Mo MVeri@Pr odThotOR FRGRVEHTED has been
de&Reibe@Nth ARPNBCROP! With ASpetY QREIRIR) dnfbdlif@hts, it should be
sections, nutatisnutandis. Consequently features

urglsssioodeitat the irvandioni am claiiyed sshoodinoé denunduly dimitedt such
S ified, n qther sections, as,. ropriate., Al

S eapPeiertendndset veroan o Rl e the adsrted rapdes for

caﬁ%ﬁ? but NRBTRPERE S WhicH afé&r: PentVRI HRI&R skilled in the relevant

ications and variations of the described methods

fieddisl ape odended tof be Withimthersdope ofithé fdllovdpg ataems. t o

those skilled in the art without departing fromthe

scope of the invention. Although the invention has

been described in connection with specific preferred

enbodi nents, it should be understood that the

i nvention as clainmed should not be unduly limted to

such specific enbodi ments. |ndeed, various

nodi fications of the described nodes for carrying out

the invention which are apparent to those skilled in

the relevant fields are intended to be within the

scope of the following clains. CLAIMS 1. A frozen

confectionery product conprising a plurality of

di screte frozen confections, each discrete frozen

confection being able to contact directly other

di screte frozen confections in the product, which

di screte frozen confections
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conprise an ice structuring protein (I1SP) and have an
average volune of at least 1 m. 2. A product

W@ e@wsHnsiong to claim 1l which conprises from 2 tBCI/@P2004/012487
di screte frozen confections.,3. A product according to
claim1 which conprises at |east 10 discrete frozen
confections. 4. A product ing to any one of the
precedi ng clains wherein t l(‘:'&miéicrete frozen
confections have an average volune of from5 to 100
m . 5. A product according to any one of claims 1 to 4

Twhi cft Trezeanconfgelianey NROBE! Femprisingaa flveRligy of discrete frozen

cqEEA R 5308 gtk CHoRTB 530 B iR Efty otver

distr@itesrokzenocénfelations iig tAB prdriacat WhichCgisefetaMreZerdolifections
ice. 8 A product according to claim7 which conprises
Ceopnissn iemhsiiuctusngmveies (IgE) agd haverayaveragecsidmagf at least
1@ claim8 which conprises fromabout 2 t%to 15 wt %
t.10. A product according to any one of the
preceding clainms wherein the ISP is a fish type Il
| SP. 11. A product according to claim 10 wherein the
2| sP Asprogpet accordfy picaim21 wizich Acqimprisest freoe@r th 1§ discrete
b2 an% AQne of the preceding clains wherein the frozen
: & '?FB%@Scorrpri se at least 0.0005 w % of the | SP.
13. A product according to any one of the preceding
clainms where the frozen confections have a m ni nrum
3.t hi chmesduasfactording ta dlaim 1prhich comprises dit hepstdl Cadigcrate frozen
of. the preceding clains wherein the frozen confections
C%ﬁﬁt}?@g a stick. 15. A product conprising a container
filled with a frozen confectionery product

4. A product according to any one of the preceding claims wherein the

discrete frozen confections have an average volume of from 5 to 100 ml.

5. A product according to any one of claims 1 to 4 which is an unaerated

water ice.

6. A product according to claim 5 which comprises at least about 6 wt%

solids.

7. A product according to any one of claims 1 to 4 which is an unaerated ice

cream or milk ice.

8. A product according to claim 7 which comprises at least about 15 wt%
solids.
9. A product according to claim 8 which comprises from about 2 wt% to 15

wt% fat.
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according to any one of clains 1 to 13. 16. A product
according to claim 15 wherein the container has a

wQ odoanes066 from 100 m to 1000 m. 17. A pr oduBCT/EP2004/012487
according to claim15 or claim 16 wherein the
container is a bag. 18. A product accordi ng to claim

OlSH% ;?r%gbpééc%rl ngrtS'a'ﬁ tJh% @ﬂﬂ%adrg édl )ﬂNherem the, ISP is

g sea un| conprisi

a feshtypé all 185y, of contalners each contalner conpri si ng a
product according to any one of claims 1 to 14 wherein
the product in each container is different.

11. A product according to claim 10 wherein the ISP is type Ill AFP HPLC-12.

12. A product according to any one of the preceding claims wherein the
frozen confections comprise at least 0.0005 wt% of the ISP.

13. A product according to any one of the preceding claims where the frozen

confections have a minimum thickness of 10 mm.

14. A product according to any one of the preceding claims wherein the

frozen confections comprise a stick.

15. A product comprising a container filled with a frozen confectionery product

according to any one of claims 1 to 13.

16. A product according to claim 15 wherein the container has a volume of
from 100 ml to 1000 ml.

17. A product according to claim 15 or claim 16 wherein the container is a

bag.

18. A product according to claim 15 or claim 16 wherein the container is a box
comprising sealing means.

19. A retail unit comprising a plurality of containers, each container
comprising a product according to any one of claims 1 to 14 wherein the product

in each container is different.



