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WD 2005/ 058056 PCT/ EP2004/ 012487 1 FRQZEN

CONFECTI ONERY PRODUCT Field of the invention The
woe@sestosé nvention rel ates to frozen confecti OP€T/EP2004/012487

products which conprise a 5 plurality of individual

confections and which contain ice structuring

proteins. =_Bapke g EdRFERTIONERY PROJUBEK 1T 0zen
conf ecti oner popsi cl es

are often sold to consuners as nultipacks. However,

.the individual confections need to be to w apped to
Figld of the inventieni cki ng t oget her during storage.

W appi ng the confections inposes additional
Thegresenttinvémtpreretates @& dirozearcomfestionens prosiusts wbhieh comprise a

di spose of the w ers, erating additignal wa
ot rickatodiedmgind SRR Serenitnstiudhane ot e
addition of ice structuring proteins to frozen
confectionery products reduces their tendency to stick
Bazkdrauimd s thédnyentibret s to be stored in contact with
one anot her for extended periods of tinme wthout the
Stnaﬁﬁ@zéﬁrcohfe%ﬁ@heqpproah@tsmaésm@%més Blclié"soéi*écéﬁehfsold to
significantly inproved conpared to existing products
copsumerst aemwitme@ ) aﬁvaérmmrledlvwab@oafﬁﬁjnonszmeed to be
f.or seve weeks £ ndi aIIo
Wik 48, BRSS! (eBtekBnd: lapather hiindi 5REes-o, Wrapping the
coﬁf‘é@ﬁ@r‘\‘é irﬁ?@éé@ QH@i@lHﬁéﬁnﬁhh’fﬁEﬁnﬁ%‘%d&@d FLﬁ’thermore consumers
i ndivid 'y wap the products addition, thi's
neéd haldispobaf dmaivragpars, gengratiog additionakbwastener y
products in the 25 formof, for exanple, bags of
"sweet s/ candi es’ where the frozen "sweets/candies’

s!@gﬁng:Mﬂp@ﬁW&ﬂomo not stick together or sinter
ge. Accordi ngI y the present invention

WAL RRyP 4057 ShoC RS SR o REC MGG B8 rozer
coﬂﬂe%%r@ér? groag&s re@@cé@tﬁ%ﬁ‘%h@&é&ﬂd@cﬂ@n@ élmm@ﬂh*ea%ducts to
directly other discrete frozen confections in

be2xjomdoBsoaBapiCritErIEDanothee 8or extended rariodanefciimer witbaut the
negﬁgor W&@;goqﬁgg é g@ge%%qlg%:ofgswcif EPO@QE% i OL& mfucarﬁtl? Ff?nproved

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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Preferably the product conprises at |east 10 discrete

frozen confections, such as 5 at l|least 20, 50 or 100
wale®s088086 f r ozen confections. I n anot her enbodP@ERP2004/012487

the product conprises |less than 20 or 10 discrete

frozen confections, for exanple from2 to 20 or from

r t :

ordid Wi R ECAREIBS BERRHSEY ek oBFg ol Pep) anc
hal8@&rdverdbe voluraeof abliebect nins may, for exanple, be in

the formof stick products, such as ice lollies or

candy-si zed pieces. In a highly preferred enbodi nent,

Préfaalae Fifode: S BRY st -8 IREIE B P flsstionssuch as
at P Y, 505 0P 108t @iscrefefroRs® conmdetivns hanvaigtherl é@bodiment, the
conprises at |east about 6 wt% solids, for exanple

predush @nieyiseswessstben &9 or A 0a¢i§€'f@é¢ ferpepdconfaetionshdor example
t |least about 3 wt% of mlk solids
froﬁﬁ)gqggo fr%gfﬁ)z.s{%ﬂ)@ exanpl e, the product can be

selected fromice cream 20 frozen yoghurt or mlKk
ice. Preferably the product conprises at |east about

In 15 pmfwrsacl embodippnicthe gisarele frosen cconfestioriss bave raj’maverage

vofi P8 lof frolth ol 1 ol Tl el SRR TRE: fo cxdfmle, be in
thé FeHRLRSick bo@skid! dibhdad I@2RNicRoH esidyasey HECSITR a highly

of the invention. cont ai ner can, for exanp
préferrgdb smbedimendx ttMau dhscreytpu degdzien mmﬁmtm deuki ey minimum

means. T r.e invention also provides a retail
th'gﬁ'ﬁ?sst%fn%ﬁﬁ%tngﬁgmﬂxl urality of containers, each
cont ai ner conprising a product of the inventi on

wherein the 30 product in each container is
In dorid earpinodimant,2 Gios /0580 6isPET MERI0 0ce.0 1 Pagferaldy the water ice

Det ai | ed descri 0 e_i nvention Unl in
CORSRRE S5 AP OD BV Sl i Cor SERRRI Fro Bap ROW s,
herein have the sanme neaning as conmonly under st ood
by one of ordinary skill in the art (e.g. in 5 frozen
In @oofhes tanavatisnen rthé apccbdunda compriees ladtedsit abogly/3 anth of milk solids
Defln ns and descr | tlons of _vari ous

bi och
PR VSN 1 e%wnﬁasa@g cusBE PIROUELLER bEosFIERIEdTORY iCe cream,

ORBRAILM FofliRk 8 reidebhans FRMELFAmERBa R oggt bout 15

wiYosdlidsNYT y;ﬁtaﬂw el pteeitichcomprses fronsasbut 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., 1o Ml ecular Coning: A Laboratory
wovkaasgos@rd ed. (2001) Cold Spring Harbor LabOr/apmoyo12487

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

Short Protocols in Mlecular Biology (1999) 4th Ed,

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

entitled Current Protocols in Mlecular Biology). 15

Détﬁﬂeatdé&trwtld“rgopir% Rivéhtiope Structuring proteins
are proteins n influence the shape and
Uﬁééﬁseﬂé%% Bt Bl ey B B BEE el ve the

saéie Aleaning42 cofamoplhelib@&rstotd b)88n82))‘ ordiaady Kill H"ﬂ}‘éeart (e.g.in

proteins were identified originally in organisns that
frazepe ¢onfectipngsy o r@anufaetnrmntr@olmuaﬁd kiplogy h@nght bioshemistry).

DGR, Phic i BRORE ST o (S ol Bt ElusR b in frozen

coRfaAidnen) nadlfddiin® 4rR2RRRAdNANYe IGHRan® U™ UESMbhNArbuckle (1986),
proteins are al so known as antifreeze proteins (AFPS).

VamNpsisars Regxhold Qomn@ypf\@y\e}dork rN)énStarndardaiteqr&quues are used
has recrﬁst al I

fi d
fof TP BELT, el pracBefidy melisas dBpec BBRED: SiPbipoKk et al.
Md)l@Bul@rt@lbhlr@CtAVLébbrﬁlfo@PEMém% &N QONYEIH ) e@bﬁd’ $fing Harbor

measured by neans of a nodified splat assay
Labesaiorb Paedsny Caln @prigoidarbar, NH.Y.wandAushbelset a/t |Slmort Protocols

inMoi%éw'aﬁé@‘ﬁ?@e@g““&%o&&wsmkﬁéf@py pogdne &4l version
en%ﬁemmrérﬁtvirafoc%vlﬁrmbveeuu ?Ef' coverslip is

pl aced on top of drop o ion and the sandw ch
pressed t oget her between WO 2005/ 058056

| / P2004/ 012487 4 finger and thunb. The sandwich is
C te ath of hexane held at -80C in a box

of dry ic en sandw ches have been prepared,
lC%&#ﬁwﬁuaﬁ@spr@ﬁe@s (lSBﬁ)sa@r pisteins dheloan infoencrthenshapa and size

o 4t B9 R RO PR BB, v

reérgsta%@@onwﬁwmﬂ@ &), PeogeehydletieiRAPBIBI 9PN Many of these
transparent to an opague appearance. Inages ar e

Pretebis were iggniifiekorigmty in arganisms bt livetio suh- ztam@@wronments

orfB SR PRk, o %8 AR ECHs of e

foraetion 8f icercrfaly muthescelENeF thiezergahisnhe F'd?ethi%rr)é’éséh Smany ice
strlugturing 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 to cryostat cabinet (Bright

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

flnggp)é gqggﬁboﬁﬁg qs%g%'av\% (f;s()g%eﬁ g|n é’?% LE)n (ﬁ( %Eﬂhxgﬁé'h@% at —80°C

in IaCBoﬁ of g lics. Whén'@lllos&?dvlmthe@hak/éEtfelenlﬂ@ptaﬁedl%éndwnches are
stal s are sized for each san‘g}s The ice crystal
gt they

traﬂs red fiemetheas8hE hgxene bajh i Viewido ghambeR ecarmaining

O3 5 e L EE o o
G1 Shua\assan g sefelgloigg e sgEb et 0y cpsoe

appeaTange. dmagas arenaeoraed| gy (/Id@§sC€trh%(ﬁ aruni/ggrabnecbug@@n image

0 red,t i ze at t,he cr
angsf PR AL it RuRd ANt 2 BB cfle BB GESIT Sah spjat are
reé&d@bfétqn‘ﬁéef Otdﬂdsa%;énéé”ftér@ ﬁﬂﬁtﬁt@@ ‘Pﬁe @padof the ice- crystals in
ice-crystal recrystallisation properties. Significant

botte @ssays ys tcampased iyrplapingbiheoslidescwithint § terzmpetﬁure controlled

crigteta Seoiiet oEion: Jopititenf iod by inSforg ST inBtes Tof the
safipies Qe ttarrsfdled tBeRi@shritritdsan (it lhggétarﬁa'i Eégétem (Leica,

mnute) to -6C and then held at this Tenperatu

Carebm:dige; UK) byrmeans oba Sany raorocigemedeCPryideadarnérze
over one hour of less than 5 m 30 Types of |ISPs | SPs
for use according to the present |nvent|on can be

Ic?%?yéfﬁld rﬁ‘béﬂ%égégéﬁne@g}?}’ s ngaér%uﬁH'th@b'l@e crystals.

or |nc usion in f pr od ve been WO
TypsziiyaBIez6t PAT. /t&moaztyﬁmmsre snﬁed cﬂcm'neadh sampte. dl'etteelcerr:rystal

sideBskBh Arbeing g IBmeshafsnsin of eals ResiPelin LRt eagh grystal.
Tr%e%rggécdr QQP‘SI E’ié"&é'té‘rhﬁ%% fa'fssthe'rﬁﬁ\t‘}@’tﬁérégécdg éﬁe individual

Xxanp e obt al na rom antic

cry3teksizesdTit@dizand thenced)ystalgpe both 885&yfsois ceoramﬂed If the size
obt ai nable from Wnter flounder, Yellow ajl

at s%%ﬁphmlnuge@ufsp.w&@fd o6 Oy Mg (855, ien) (10PapMcreased
I
o PieE L AP R 0 395p(8480 EE 28 micrometr

preﬂaratblyafnbm Br tyn16c aicropsiér tis| isndn cindigatibh stf, good |ce-crystal

Radi at ed shanny, Rock gunnel and Laval's eel pout).
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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10 Type Il 1SPs are particularly preferred. Type II1

| SPs typically have a nol ecular weight of from about
w®28s50s808kout 14 kDa, a beta sandwi ch secondar BCT/EP2004/012487

structure and a globular tertiary structure. A nunber

of genes encoding type Il |ISPs have been cloned

kT s e B3, TORED, i B 80Ehe g msecs. 1
addflién, @2nlmper s spithdiic 1ISHORdve beeh Bes&as- Prot

protei n database). Lichen AFPs are described in
W99/ 37673 and W01/ 83534. 20 Exanples of plants in

[ | SPs . h bt ai d i b ' ,
e TR AR Sl el om Avanic
cad, UBraPEh @odr an8PTorMBod R atypaii NBET (foF &S&mpik Ndstainable from

canol a, Brussels sprout, carrot (GenBank Accession

Warse Jismer.Dedawtail Souneers halortisgror geylpitaphidl Erubby sculpin),
T Bl 5B S SLA R S L Rl
ar@?%&nllg%% QRO BLampla bBta‘Pﬁz’ég)éeV‘Fr eOCENR doritdRRNtie Wolffish,

, Nature 406: ), Dbittersweet
Radigtadsstmatmny, Racktaunnehandhaeal's e@lpdel)i on, spring and
Wi nter wheat, triticale, periwinkle, violet and
grass. The | SPs can be obtai ned by extraction from

Ty L yadp!
2 IO BSB89 Bl B Bl Nayg p molculr
waghDaboemaalboutV598/ atiote . 14MD 2,00 Hietb 8886wich secondary structure

PCT/ EP2004/ 012487 Al'ternatively, |ISPs can be
ansh? SIOHED (P SISETGE. ARERBRT G enes ARy Dol 1SPs have
; , pi I ' - Qr h S r pl :
oS RRRJ R o NP1 566, ASER O, L BABOSIREA! iy
prefeyrachpebitl ISPisityped HNHPUEetR i(Aceassiord Moc ¢ Va1l int fhe Swiss-
rpi:esen,t i nvention. Techni ques for introducing nucleic
Prot Perteind3t2has?)- 5 encoding 1SPs into host cells are
well known in the art. Typically, an appropriate host

cell or organismwould be transforned by a nucleic

Liclerd AE®sdrewdsctibad irei0de/37618 athels\WICKT /83534 .The
nucl eoti de sequence coding for the pol ypeptide can be
inserted into a suitable expression vector 1o encoding

ERBEASRA 1 STEL 5P BB BBERREER cepoqyed n wo
9504533 aad WG ©8/413 amd iridwde gadictinasiard eblge Wood e 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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orientation and correct reading frame and with

appropriate targeting and expression sequences). The
woreakos®se equi red to construct these expressi OPCT/EP2004/012487

vectors are well known to thgse skilled in the art. 15

A nunber of expression systens may be used to express

AT PSR & BB QBN BLY Brs/feEoh B4t Tpeltiipoy. For

exb RS hosELelIs tgpieaBy mitr@Rdrogaalsmsol blire clis! eey e ehodified to
plants all transformed with the appropriate

exprgaseiioand dbedbb’s pagfteen o isokated and wsesk i ereerdanee with

th€ PR Arttg, 7 1P BF (BBl BEERTE Py panstructs

ened8ihASPstHto Iﬁ‘@ét deumatré@\/éuqanomﬁﬁeth@fart he genera

Sacchar onyces, Kl uyveronyces, Pichia, Hansenul a,
Candi da, Schizo saccharonyces and the |ike, and

TypleeBU G ERer QR o lpee Gt e kbllr B bteBiimed by

nubRLE %‘E:R%énstﬁk’c?(athbti Bnabdes the debikéd I§Pef‘l‘h%afbu6{eéﬁﬂé sequence
speci es selected is a yeast, nost preferably a species

coding 8arc tteaipohipeptidsucan &e msededeinta isasuitaipler expression vector
P.l eads to, redu

| f the | d activity .
engndfdtheticcbsfty peanta for fanssgtion A Fendfter abtf in suen a

B Sk SR s I IR (0.0 poper

onphiaattan aandl poarect cmadirsg/sfrmne ead Mtboalpprapraheftargetdwg and
th.the nucleic._ac truct,s of the ? t

eXBEﬁ%?&EbﬁeGHQ”C%%} 08 el regutedio nsiiah thisse expression

veERJFE*a? &%to%bé@‘sﬁrlleatnﬁ ﬂ*f@%ﬁ“ es, rape seed and

sugar e sequences encodi ng the ISPs are
preferably at least 80%identical at the amno acid

A BYTDER G SBERSSION USRS TN PEMPS0 1 RS B ARSPLE coding
seéﬁ%h{:@dmé%et R8I el Eg&d‘ﬁ&ﬁﬁ@&?gf ‘{%tc‘té/r?a fungi (including yeast),

Itutions or bt r amno acl ges th

insexteel sybientd, phantti oslitquliofe systenisSihd plants bk tlmusfamsedohlth the
the invention these | SPs_possessi ng thi |gh | evel

appﬁompr@ﬁﬁweﬁowep@ﬁt RiBrarEad, Papis, At hase 9k At ookidered
fO&FQ ol S ﬂé?é@/Fé;ﬁ:*rBS E’ss'a:ﬁeng udéél[ozen conf ect i onery

foze |ons [ confecti ons that
typlcally include mlk or mlk solids,

Suitable fungal 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 15 as frozen confections

W0 bas/osgeseot contain mlk or mlk solids, suchPEEEREN€012487
ice, sorbet, granitas and frozen purees. Frozen
confectionery products of the present invention

A BRBPRLIE DR 4 e, o SGERLE C02R CERLREIRRg un e

nuelert hedid byoridteudts eofothevdasivedgpolypeptides. Saiakléi blant species
packagi ng, or by conpartnentalisation. Instead, the

mcﬂu@e Viaige tomate.drbases. @@rw%ﬁsstr@fv@eﬁ%@%a@ea segd@nd shgar beet.
they are able to contact directly other individual
frozen confections. However, the individual water

Thec e8q@ereceabérecddingmiie 18Pk adreVisrefarablgcét waISEBO% ﬁdentlcal at the
ot her words they are not inmobilised wthin,

angraraai@ level datan ISR idantidieddn r@ur@mrﬁgpref@raalmablﬂa?t 95% or

5 SR BT B GET 980 1 Y o BhEbrvanve

subBafutibRE driéthet @udho eI eRbngss iR dphot séduide tHe Ricttivity of

other. Preferably, the frozen confectionery product of
the ISP hokthe RUTPEsE Oéihe inventier thaseWiSRg rassessisgdhisdugaievel of

r ef a “ "
oty 35 158 LB T rdnaE s 2B AisBEpbisar i h e Ry 1sPs”.
stick products, this WO 2005/ 058056 PCT/ EP2004/ 012487
8 can be msasured by determ ni ng whet her the products
Frozen senfacko fegdetst ed from one another with
subst anti aI Iy no deformati on of the product. The
Frozerz eonfantibastincdode rwnéecanmna\tlaafaig'ﬁlcaﬁyunﬁudé raitk beasilk solids,
1 m, preferabl 5 | east 2, or
SUPH@%\?@r@S@WYWﬁr {reraReognyit, %erbéggnfirfee;enlwtmyd as well

asl@%iﬁfﬁgﬁgzg%? gﬁné]t%o ﬂb?gq%mﬁllﬂ% rﬂlll%“%ﬁgérﬂ‘é,l duch as water ice,

soedtp draretais, aridotgropareesonf ect i ons may be shaped,
flavoured and io0 coloured to appear |ike candies.
Consequently, the frozen confections of the invention

FriiZe YooPRicRBRy produAey anE dasenhyEiER R RS Rdrality of

rozen candies

disurety frs.@eni confeetibAs 3Thd BeZert Coffeeli® s afmnotaéép?arawd frém one
retail format could use |arger containers with much

angikert &y dbabepe of wWrarpiRgs At ofken d‘%‘ee@lblﬁ)ﬁéﬁfkﬁﬁm, aor by

co@&%r@'h@rﬁa@%tr&gxﬁ% gg,ag‘lepgw}‘j \h@falgf%%éﬂcg&gﬁgtlﬁﬁaare packaged

sucRtiabt they B¢ -abldeo Vedniaa difectly 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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such frozen confections wll typically be from about 2
or 3 mM to about 20 M. The discrete frozen
wa@ensestosons nay be nmade to any shape, such asPCTEP1064/012487
form of cubes, spheres or disscs. 20 Preferably, the
frozen confections have a mnimumthickness, in all
di mensions of .east ' I ;
ol isesited 89 EtnFR wiR e et KartBs, Ry separated
frérA BPRANRh BF RftH Subvietiallpho ldefeinatidh ¢fnee peodusn or
region of the product, such as a core or layer, does
not contain |SPs. An exanple of this would be a

AU 00 Al ol R gt SBuBHEYTaBb0 LB Srrganly
le%ﬂgz,t Babr €088 TRMayN tHSBveRIRS Rizadthiim Fol0RteaMill Bkl igss than

outer layer ‘of the conposition confection
10fompr i Isethel Gf%e of stick ipeodu)s othenkdlomenwill typiglly kedrom 20 to
conﬁ act with other 30 discrete frozen confections. It
10 M- be appreciated that in the case of a conposite
product, the wt% anount of | SP added is cal cul at ed
solely in relation to those WD 2005/ 058056
InROTétEER @O dilie8T, the frazeronenfestions ey benshapadorlavadted and

ontain ISP and not in relation to,t C | et e .
coiaeacld BRpesoiE Srndids ofonseueanh e BT cBnfections of the

ingé(;lﬁtfcéné‘ti nb Yartd18§6 ?djah?oiéﬁal?‘ég?saof 5nf1\ﬁé’6€%q%candies. A bag of

aving an overrun o ess then
syshefrozam|‘gandies’ witlatypldaly cofnpriseaéroat 8dof 8@ adiscrete pieces. An

AL RGBS s GhE 5 SRR 57 sBFBs rumber
of ietddd {haz%PﬁRPB@%bé‘&nxﬁéh ieG cohHihad shEﬁ a%refﬂé‘g?ﬁy @ retailer or
naer at e rozen contections, low levels of gas,” such

customir,, foreaxalpeple rasopantraitae thick anldempd adtailt ford@t. AEhatvetime of

confections preferably have an overr of  from 25%.t o
sup@cf%zwmfep&@nwﬂkwgmuxﬁgeﬁm @5@55@6& & o 2 20 m.

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

Thd gidcpétal freedn denfetBorromiagrie Madattol psshdpepstichray ia the form
referably at least 8, 10, 15 or 20 wt % and nmay be as
offfuipesasPRABSStOraseH- % Preferably the total solids
content is less than 35 w% 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 nrent, the water ice confections of POEEPR04/012487

i nvention are unaerated. Frozgen confections containing

mlk preferably contain at | east about 3 w % NSNF,

oo SREAE DA TR oo Byt PRt 88t Wb ot

produdfl Wt % MSNF. | ce creamgenerally 25 conprises at
| east 18 or 20 wt % MSNF. M | k- cont ai ni ng frozen
confections wll also typically conprise at |east 2

Pl Bonietlonts B8V 08 apralEl oo oafeEB: By iBted 16 treant
fré2ap Eoffeetiod alin dmbverrlif of B m@h@tj%p?mﬂabty le§s than 10%.
preferred that the total fat content is |less than 8

Amtunaeratade fiozen eeeiiegtiane & nohanbgaigdoto deliberate steps such as

o R 58 1 28 o B NGPRTEs P DBl Bt tra
dlﬁﬁé% T prSpdrbfah 9 Griaerdt88 %o MR dOHaLHSTIIw levels of gas, such
P EP2004/ 012487 10 Frozen confections of the

as avemaydre ingprpaabted indhgmpireduaine or nore stabiliser,
such as one or nore stabilisers selected from guns,
agar, alginates and derivatives thereof, gelatin,

ABRfEN BonfREibhE ig)??feﬁé’(ﬂ}l lHE\/é AhVEHARE i &Rldsd) 65 €00%

carrageenan an urcel leran. Preferably a blend of
stabilisers is used, such as blend of a gum and

rrageenan. ..l n referred, enbodi ment, the frozen .
WGt B Fonectnms ReBshy Ghain: Stasr Welsh <tdlgun (18aF Bcid or other
SEERFE ARIASHIN P Ry el QLA SAOIAUD PR AOBOITY g solcs
cdrdant isOatOieast enols, Ir86e praferablyuskidast 8y 40y15 ow20 wt% and may

oG i BIAN GheSbonini Yk SRR Tie @ celSsonjent is less than
3:"5_3(/\)?%‘3%8% y é‘@?ablg IE?Q%QH% WeRO0lwieP i&Es WaXP be aerated or
rozeén confection$ of the invention can be

umsrarated:t iframtatesd, tige aveurabés tygficalllblesedham gbest &dwion example
e art. For exanple, free-flow ads, can

th . W N e be )
fromnah Aét 29 @dtonyO éi- s FeREE rﬁjﬂmcﬁa@ngf tl?\%watqrqaep Fopfsetions of the
- j hanmber of liquid nitrogen (see
'n\y\%g@(/)@sg%gﬁéé%qﬁgr shapes can be nmanufactured by

nmoul di ng techni ques, for exanple by introducing a

liquid prem x into 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 20 after the initia
WO e@8m5seg6 St ages when the ice creamis still sPET/EPZNH012487
then hardened in the nould. @bulded products, in
particular water ices, mlk ﬂ e and the |ike, may
contain conpl ex shapes and have a hi gh degree of
surface definition. Frozen confections nmay optionally
Fro2BR! ¢ifleidriksf RS iMvaRh 8ot copidednet 6r alorkhétabiliser,
i nvention, especially ice creamand the |ike can also
suglh menonacDraaren stabikisersr ael@ztadjérrqm gwosniegass alginates and

Sl AT, B, A B R,
cfTERNn, &% RireanERa, UPréTgréE'l)pE'mgn@ *f ReiRys iSwsbAesuch as

I nformation on manufacturing techniques is given in
blanduaklae gutd&hd Barragee20as/ 058 Gh refeTredrzothndimga7the frozen

11 lce cream pr duc and e like need not be
catlag @ CHMPESES BB AAPEM RS of “bet ow from - 20C

to -25C, although this nay be used if desired,

especially if the product is a conposite product with
Frazeayoenfectionsra thé anveldies hyplcaﬂy)nompniseat’leﬁst'ab@ut 0.0001 wt%

A SRR B Ul SR 0B B v o
cdrll‘é'n“(r‘aﬂ AS é‘ﬁk?tthegé’@rec E\%ré‘iﬁgstiﬁﬁonf&ho §X€<5Fﬂbﬁ$<? bess than

I n the orm rton e case

0.86iwiko pBPRJdéchieferndd ramge i frem absut 9@0datb|0y01 wtthe form
of a sealable to box. The container typically
contains from4 to 20 pieces aIthough it i S possible

Frfol%gie{‘%rb]’fg‘égc%’é & the |§n08nﬁ&l§%aﬂfb&ﬁrﬂ tu%n?@% hORber of

rozen confections the vo une o such
techniqaiese kaoivh tnypthealdrj/ frFJum b&émpiletcﬁreb@ﬂlﬂmn’g beads can be
as from?200 nl to 500 wever, the prodyct can
manytaoleregdalx difpensing QFQR% ofctbwt laqm@rrBIXflato Acaeaing chamber of

Ilogg{i]f geﬂhf‘sreee WBQ@L ' ?)tﬁ%rs @ﬁﬁ?@g ddif @es H?Jn'u?éctured by

such ere prems

meulling Neémsifués ofdr Q;xbhﬂilé by in®dacipiges liguid mire(mfxormmta cooled
where consuners can choose fromfrozen confections

f
mpklgl.i Altermatbielhaigengredin eaddhe llkgh%afege If\trad@@ﬁ%mto the mould

o IR aTE B I OB R sl ana trer

hérelenedannhe radulbdeadbuldedpratuets, ﬁD@@rilcmar 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 follow ng exanples, which are

WO bdogssgoas i ve only and non-limting. 25 EXAMPLESI/EP2004/012487
Exanples 1 to 6 and Conparatiye Exanples 1 to 5 - Ice
creamim |l k ice beads 30 Materials and nethods Ice

o o eitng S B R PR IS oD Gk 58 Bt & 385,90 figeiRe step

of bldwdrosd -20tG t€~28%C, dithough this niay.be2uged ifdiesived?bspecially if
Ex. 2c MIlk source | 5.0 5.0 10.8 10.8 10.8 10.8 Fat,

the puipdect|is ascampositepprodpickwith 2 layer orgpjathalydeesenet gontain ISP.
8.5 8.5 6.6 6.6 6.6 6.6 Stabiliser (IV) 0.08 0.08
0.33 0.33 0.33 0.33 Flavouring (V) 0.006 0.006 0.012

TrQa Oricizéh Odcﬂnf@ctﬂilr%r%EﬂtdcﬁJdl &f thy! Inventibn 0n’9@(§/ be ﬁho&aglng in

.2 0.2 Wter 6 83.33.26 79.56 80 80
comgmer@fqnwl@ to consumet® s @M vidwsNrinit, 4Te ﬁosltqoerg may, for

extinlaabs h §1& Brofdta bob Gutorothdty et e & B 5 Bx. 5

C Ex 4 ExX. 4C Ex. 5 Ex. 5 MIk source | 12.45
12.45 10 10 11 11 Fat source Il 2.5 2.5 8 8 9.6 9.6
In Shgeqaseo@‘r stick| priodustss thet centeimer7is typigally irp thesfepi pi gegealable
33 0,33 0, 16 3 Flay 012, 0, 012
bay! RS opieier bially g poteifs ioth Ao blecBg Alndligha: § ossivle
toOndule3n®te3 Water 70.00 71.06 64.53 65.66 61.59 62. 65

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.



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
W@ 0sa5806609 29.5 29.5 35 35 38 38 5 | ngredi ent BRCEKP2084/012487

M1k source | 10.18 Fat sourge Il 8.8 Sugar source

11 10.6 Stabiliser (I1V) O.Gl Fl avouring (V) 0.012

EmJIsifier (VI) 0.2 V\ater 70.96 ISP (% 0.005 MNMSNF

70 _L 'I'l— /nA |y Tc‘ ’)E l' -ral,‘l ,CP{ \vAn

ngsiESs 8056 PCT/ Egz'é’ézﬂ/clz'i 7 T 13% RE2 M | KXt kifk2b | Ex 2

Miosttee ¢pn be any typicall yposed ice.greamm.gm | k10.ee | 10.8
FatRgur@i(@Nt suchjas £OP. |11 4oy {ypizglly usegice 25 2.5
S&éa@%@h&é (m)l K ge Tk SQUT G5 SUGh ag§gCocCpnup gol | 06 6.6
stabtisér (RN creamp gel T [SUg@s SPUr @&3f-an| ey agly | .33 0.33
FYalng (VY USEU 1[C% GhETNT Y.ofB LK T 6810 I[CQIFBL [ 612 | 0.012
QRIS Vi1 SucT 09C Qg2 HieYs0T |SutygSer TTUREoSS T 5 0.2

924 ¢ atio of duciale MR Ll pRORP ol py By of 8066 | 81
—LB&/ guar gur carrageenan—such-as—00/0/1 O or61/30/9.
ISBA%A)" Any typicallly Osed|i B00% ehm o0 nilk 0402 | 0.005 | 0.007
MBNE@)r i ngs. VI [Anv*8ypilcald§ used 10k ("eaTﬂ-%r i 1@.3 10.3
Fatd®)enul sifier ducht.as 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 (1V) 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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nonogl ycerol pal mtate (M3) or glycerol nonostearate
(GWs. TS indicates the total solids content as a
w@eoseroage by wei ght. TF indicates the total PEL/EP2004/012487
content (including enulsifie % as a percentage by 15
wei ght. MSNF indicates the mTk solids non fat content
Kas a percentage by weight The determ nation of these
&%l ues is conventional in the art. 20 M X process All
| dry Mﬂlgrrﬁ‘rg'téiﬁt§om’%éecéﬁ’d@é’ 4 Yﬂﬁ@élly‘"’bséd i¢@Seream or milk ice
pre-heated to 80C followed "by stirring f
ingiedikrdssuchreesnSMR. the |iquid ingredients vvere added
stored for 1 mnute, pasteurised at 82C for 33
Il sec eamoases ece aredrbGrimdkace fatr sswae esurhdas coconut oil,
cool e to 5C unt|I required. ISP was added post
bhﬁ’&%@egfpg%ﬁmon 25 for the purposes of this study,
addi tion pre-pasteurisation would require renoval of
lllan eBugdr smirghtcaof bwaanyr typicafly tusedf isenerieam on milk ice ingredient
P rticle formation The

G50 s’ cTkraer of  PiRnfeol custeseluifien it S ratio o
Lgrésé"ﬁrwtds 4R 9%/@I 'iétitpbf‘%mzréhs PLudroggyvipuer nal

I amet er l1quid drops in W 2005/ 058056
T R %ﬁ@%ifatpé@@w Bub Bl € bt o110

sph rom here t f|IIed|ntoa
Vel ki Resgeysfsedics qﬁ@mgcmm@%w“?hvowwsm out i de
di aneter 63 cm top outside dianeter 46 a fil
Vinei gy &Ypigallyy, Uusedmiche ORAIB, ArhdMilhsdC eleﬁ?j”%@ﬁr e§UCh as

aced at

mSQ%@%%W'bé@E? (B BB e

a a constant te erature ei t her

TSTiRegs The e folts fufigntadhngres LR ?*%g

repl i cat esé wer e s ueezed nanual lé -25C th B
Thdgdicaies Hea G aerfenbi(inchiting Rmylsifier) &% a percentage by
wé ﬂPertl es of the contents assessed on a 5 point

gCal'e accor di ng to which: = particles exit pot and

Mg PSS ﬁa%m"%es%g%%&%f siiehos Pinicdn EBndd fgbn

separate 15 the particles, which exit when the lid is
opened and upt urned.
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
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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 requifed which will deformthe
pack, leaving it still def oH‘nad after the particles

tur) Gy, 05 e, e ggeny et AREY 4ietB 2RIV HedhRf i Bbtdximately
spinggfi‘ag tgéltsé}cl:?cﬁh%@rs thé&y REIFlIBH intoTA RyREEHES teRot@s! (height 95

&
are nean val ues of the scores” obtai ned for
cnsi bottaspldutsitie diameterst3 The top sutside dimmetardamm tha fill weight

ofq Bg rt@n% gl'@eta I—hrrq%g @Zes @%%%5‘8 1see\éfr yg;e\)’vvgrg?%iygrﬁ{sgrh&%roducts

WP Dl B PR TR e N 0 s

nndndndnd 4nd333 55343 75343 10
5333 155353 21 nndn.dn.dn.d 305 353
Fragflowstest3 50 5 45 3 Tine C. Ex 2 Ex. 2 a Ex. 2 b

S%ﬁ)lgé age Hi % h q%%lé?a?ﬁ ferBbHRurAYESTHErL30YE oPISER for 50 days.

gueeze val ué
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




-10C -25C -10C -25C -10C -25C -10C -25C 1 n.d 1 n.d |
nndndndl 2ndndndndndndndnd 3
wo2as058560.d n.d 3 2 n.d n.d 4 3 2 3 2 3 1 3 PCT/BPB04/012487
313131 73131313% 032323132 15
43323133 21041423231 303232433
L[4 AT eSS4 34 2 Time G Ex
I_A.3u - u\d. Lnlid 3 n.d"a* St gqueeze
valueS Squeeds vade squdezelvdle] -10C - 25C - 10C - 25C
“foc4osd Pdc los@ 1ln d 1133 aldndndnd 2nd
nldn®d 2 n 8 nldBd dinf& 3432 h.d 23232 452
nldn’d 582% 2153 2 34n d n3d n.dnd2 75232
42 d0d 24 19 5)2 3 213 B 3|2 315|552 435232 21
512 453 428 2| 35|3 5 3|4 3 3|3 405353433
2| 5@15 3 4nA 5|3 Bd3| adligpend Ex. 5 EX. 5 Ex. 6
(Daygp Squeegze Val ge $gueezg¢ val u¢ Squeeze val ue
40 5 3 5 3
50 5 4 5 3
Time C.Ex2 Ex.2a Ex.2b Ex.2¢
(Days) Squeeze value | Squeeze value | Squeeze value | Squeeze value
-10°C | -25°C | -10°C | -25°C | -10°C | -25°C | -10°C [ -25°C
1 n.d 1 n.d 1 n.d n.d n.d 1
2 n.d n.d nd nd n.d n.d n.d n.d
3 n.d n.d nd n.d 3 2 nd nd
4 3 2 3 2 3 1 3 2
5 3 1 3 1 3 1 3 1
7 3 1 3 1 3 1 3 1
10 3 2 3 2 3 1 3 2
15 4 3 3 2 3 1 3 3
21 4 1 4 2 3 2 3 1
30 3 2 3 2 4 3 3 1
40 4 2 4 2 3 2 4 2
50 4 3 4 2 4 3 4 2
Time C.Ex. 3 Ex. 3 C.Ex. 4 Ex. 4
(Days) Squeeze value | Squeeze value | Squeeze value | Squeeze value
-10°C | -25°C | -10°C | -25°C | -10°C | -25°C | -10°C | -25°C
1 nd 1 3 2 nd n.d n.d n.d
2 nd n.d n.d 2 n.d n.d n.d n.d
3 4 2 n.d 2 3 2 3 2
4 5 2 n.d n.d 5 2 3 2
5 5 2 3 n.d n.d n.d nd 2
7 5 2 3 2 4 2 nd 2
10 5 2 3 2 3 2 3 2
15 5 2 4 3 5 2 3 2
21 5 2 4 3 4 2 3 2
30 5 3 5 3 4 3 3 3
40 5 3 5 3 4 3 3 2
50 5 3 4 3 5 3 3 3
Time C.Ex. 5 Ex. 5 Ex. 6

(Days)

Squeeze value

Squeeze value

Squeeze value
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WD 2005/ 058056 PCT/ EP2004/ 012487 16 -10C -25C -10C
-25C -10C -25C 1 5 2 3 131 2ndndndndn.d

WO 2@5/038086 d n. d
34231 7 n.
43 21533243 305

n.d
d 3

n.d
32

d n.d 4 4 2 3 2 n.drcr/@r2084/¢12487
8533242 155 3 4 2

343 40 534332

50 5—34-3 gtrve—fx

sar t 1'01'1'&&““?5 oium Q’if;n '“ﬁC' Cﬁgg‘x’?‘lr 50
dayis at1-?'§(‘, t5na <anr%|p Aag_ulagggppabéfw After D
dayls_at2- 5 [100d t e Nsth ol 8.hecaRd | nnrdnn af-g

Exdnpl €31 _cdnt Biths [0.005% NSP at nx7o4 TRA Sanll-@ s
frde fléewind thdougholt [th3 test2at|-DBC | Atér 5
dayls at5-10C¢, the sanple|redmnins 2ree f¥ ow ngland did
not| reagh the aane |l egel |of 3unacceptabidity ag exanple
la juntifg day] 15 10 Cgnparagl vé Exanple42 | s @ control
sanpre @ Z0% 15, Whi gh doeg not gonfalp SP3 After
50 [gays,jat—[25G; THie ganpl egreimai ped| frge [T oy ng

Aft 13:0 days—ag — 10§ Eﬁl Ranprezberang upacgeptpbl e.
15 Bxatpte—2a b5)||tc| s 0766 U470 SPaat 20?6 o. I 50
day% C—the i"an”le e e rc‘fgccusz. op 3/-\|t r 40
day's—at—10&—the vmﬁ'mbc\, are—urateeptante—bxanpl e
2b contains O OOS%ISP at 20% TS. After 50 days at
-25C, the sanple 20 remained free flowi ng. After

Cdmpsraitve ERaInptehd is ampo@tr@m@e alrfeCe els?, agnieh mmwgcontain
ISrI‘Sa lﬁt%rlégjagyseg?n%é)de{he sa Al LY Gl %a%le. aA?Fer 2 days at -

e was unacce
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

After 40 days at -10°C, the sample became

remained free flowing.

unacceptable.

Example 2b contains 0.005% ISP at 20% TS. After 50 days at -25°C, the sample
After 50 days at -10°C,

unacceptable, showing marked improvement over comparative example 2 and

remained free flowing. the sample became

example 2a.
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exanpl e 2a. WD 2005/ 058056 PCT/ EP2004/ 012487 17

Exanpl e 2c contains 0.007% ISP at 20%1S. After 50
waelays/058056 25C, t he sanple remained free fl ow POI/ERI0D€012487

40 days at -10C, the sanple tﬁcams unacceptable. This

sanpl e showed mar ked i nprovenent over conparative

20 7o fo i U070 k0T S A SO e b sample

ren@inedficdy IRRnga kBP0 89S at L1e-C anRB a8 Biebsfhel URRceptable.
flomng. After "3 days at - 10C, the sanple becane

This asamptenishewerdo niarkeg limpBovamenti nser0 cOOPErattRe axadpis 2 and

TS. After 50 days at -25C, the sanple renmained free
OfFMBNErF: After 15 days at -10C, the sanpl e becane

unaccept abl e, showi ng mar ked i nprovenent over the

control. Conparative Exanple 4 is a control sanple at
CabigatajvenEkampbmo 8sis reocomtonitsEmpleldt 308k, TS\ wisich Sibeday, contain

the sanple remained free flowing. After 15 days, at

ISP oAfter PRCIAYa -5 HecHRSATRE CBHRII e IaMiIe. Alter 3 days at -
w j 0 P 9 . After 50 days at -25C,

1 héqgg%”r@)lg%%%{‘nﬁ%eu CP%@@I%SW ng. After 50 days at

-10C, the sanple renmained free flowng. 20
Conparative Exanple 5 is a control sanple at 35% TS,
Exanple 3cesntains 0ciHi%ilBP atS0% AfS.e AfteD S8 adaysaat -234¢;, the sample

regne g ea BN Boc a Al Cind So a1 4. 58" | Gagiple became
5@?98%10 'rﬁgrléprii@?/?ﬁnerﬁf T e clirs. at - 25C,

anpl e remai ned w ng. After 30 days at
-10C, the sanple becane unacceptable, show ng narked

COMPOEIIP AP 4178 CatidroastPRge e [Souichibes not contain

SHTB PSSR e A LIRS B 1
theGENEh2Wxb=0de 48dccelfable.

Example 4 contains 0.005% ISP at 35% TS. After 50 days 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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In summary, it is readily apparent that the addition
of ISP |eads to a product with inproved

W@ b@sastoes i stics and which has inproved stor ageCI/EP2004/012487
stability, as evidenced by ? tter flowability after
storage at -10C than the correspondi ng product which

!l o Bl e SPE5P 8 B0t v

imppbRSd EiESraRtRTE S BntBlRicRMUaRRoR6d Slofadd stabilitheas evidenced
ol lowi ng recipes. Table 3 Ingredients C. Ex. Ex.

by7hetter. flomat&kty afteritorape atSu@ae thanrtbe correspondisgpregud which
|é§q 5.0 Stabiliser Il 0.353 0.353 0.353 0.353 0.353
a r- 111 0.088 0.088 0.088 0.088 0.088 Flavouring
(I'v) 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
Extamples Titod 1cand @umpativd Example$7@o3100 5.0 5.0
Food acid VIIl 0.32 0.32 0.32 0.32 0.32 Wter 77.929
— watenice heads 79. 4 |1 SP % 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 15 Ingredients C. Ex. 8 Ex. 8 C. Ex. 9 Ex. 9
MSdgials g@@mhbdgs. 7 13.7 14.0 14.0 Stabiliser 11
0.353 0.353 0.353 0.353 Artificial sweetener (VIV) O

V\I%té} iCe p@r‘n@éérs Wére 3;%08@%@ aB8&dthd’@Bthe- f@%lné'rgggé%i: gg

Fat source

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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Emul sifier (VI) 0.2 0.2 0.2 0.2 Salt 00 00 Fruit

juice concentrate (VI1) 5.0 5.0 5.0 5.0 Food acid
W/Roob/08803¢ 0. 32 0.32 0.32 Water 79.229 80.8 7BCEPEP2004/012487

80.8 WD 2005/ 058056 PCT/ EP2 pél/ 012487 19 ISP %0

0.005 0 0.005 Fat %1.0 1.01.0 1.0 Total solids (%
E VLA S Lﬁg?. By oihe=] TT SUIFTo 005
S  tror o suset eaol (0 d 618 ologeld P> 1.0
Tofelsgligs (4)__0_0ss 0_0s8 0. 1044 1% aviourPag (i vy9g a1 9

031 04038 Fat—seurce+H—0-—30-8 08 FEmisifier

Ingrerlients, 0.2 0.2 salt 0.09|0C0&%0!0 Ar &t 19 i E&- 11

8Btrfcel§ (VIT) 0 0 5.2 TFoodgagi d M 4p10.|345 8134

%% ifseri ©f  93.593793.65 75/6 (393 % 0 0859 @358

Ariti %%S{Ne Ltene? (Jivg ot al SOITU% 7860 6 43k JUTa6

(:é,dn b(ﬁ cat ”‘En“"i’..ii’t",‘;“'ﬁ',y; um—()ubglgdt e aof{a T llg_lﬁfgjftnt

HRVUBE T ot coo i ot ratto dal o bulPdodrdAT8 4

Falsaucedll ario 11 A blond of nz).—f-’t. albaSadendd ||
_@HUISF@F\(WEI Ly used water | r‘é Ln|0f'2Ir_ I\/O,@q:j vl ;a_|_| y

$aled water ice flavouri ngs 0.09 0.09 0

Fruit juice concentrate (VII) 0 0 5.2

Food acid (VIII) 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

sucroseffructose 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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V Fat source such as coconut oi
type.
W@ MBB)53056 |
flavour/fruit val ue,
added:

10 VI

| evel

sol i ds

oul d

or

ot her

be

bl and f at
Ermul sifier such as nonogl ycerol pal mtate

Fruit juice concentrate added to gPWEEP2004/012487
bal anced i f
shown is an exanple and can be any fruit

TR G T R PR g € benace

weighi.fi cial sweetener such as acesul fane or

aspartane or

total solids content as a percentage by weight.

WO

2005/ 058056 PCT/ EP2004/ 012487 20 TF indicates the
Theodletieriatatioordfahésd valukesads ognentiosaf ingthe zat a
The determ nati on of these

percentage by weight.

val ues

mearb

bR
P10 1a

IR e

St Blipg o

dcre@ﬁ?%ﬁkﬁég bbésgs. cream m I k ice beads.
e d Time C Ex. 7 Ex. 7a Ex. 7b Ex. 7c¢ Ex. 7d

5 NIX|n
WoE P8

art

as

eds

a 50/50 bl end of both. TS |nd|cates t he

d%scnbed

Resul ts

(Days) Squeeze val ue Squeeze val ue Squeeze val ue
Squeeze val ue Squeeze val ue

Residg

-10C -25C -10C -25C -10C

-10C -25C -10C -25Cc1 2 n.d 2 n.d n.d n.d 32n.d

nnd 2ndndndnd32ndndndnd 34232
32ndnd32 4nd232323232 5n.dn.d
Tablel4n.d 32 323 2 7323232ndnd32 104 2
43323332 154243323332 2153333
2 2 92 9
Timé | ~ 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 nd nd 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 n.d 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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305333324232 405333423232 5053
53424332TnmC Ex. 8Ex. 8 Squeeze C. Ex. 9
WE2005058860eeze - (Days) Squeeze val ue val ue SOPEBER2004/012487
val ue value -10C -25C -10C 5.25C -10C -25C -10C -25C 1
173221 3ndnd22

31213221 2n.dn.d
3222 452ndndndndndnd 542ndn.d
nndndndnd 742323332 1042334232
15 Highed T34 EL102T 2 FL1% 3 32 Fr3 3243
3?@%@3,3 (E °§QEQZAA§&L%Z§X§IU S ﬁ&e%e%e i
2DOST USBO90 et EP2Ués OS¢ T Soc T gbe T=Xopdy
10—Pbe—1% { ySj—ogueeze & ee€Ze—vartug—ogteeze
vhiue!l 1dc 3sc lagd Sbc®ide bod % 4752 5,
3[2221 nld a3d B a2y alaB alnlad dndsly did ol g
nld 232 g a3mdpn H DNe nld$h A3lpmdy In 4 4] 10
31 241 nld M¥ hsmdo> 3 pd3 |p nd 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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30

21 323232 30333232 40433332 5043
3332 90ndndndnd425 Conparative Exanple

wQ@ 2008/088060Nnt r ol sanple at 20% TS, whi ch does nPCT/EP2004/012487
contain |SP. After 50 days -25C, the sample
rerrainedfreeflovving After “10 days at -10C the

CH BB SRR 83S SH0AN T <R AoE 25 b genatpt contain

IS0 THE Sahhtdi rBghairféd Weéﬂoﬂﬁ%stl'ﬁéu HU®: thbht%s’@@'fmt?C After 4

becanme unaccept abl e. Exanpl e 7b cont ains 0.0025% I

dayfst &ir-1890Cdtnessarhple2Camdanscogptableemai ned free
flow ng. After 40 days at -10C, the sanple becane
unaccept abl e. 15 Exanple 7c contains 0.005% 1 SP. After

E%}Pgl%yg &%Qtalgég Odd‘% éép‘“%]l'e %enﬁe&ﬁ@ sdrh98 rehih free flowing

ays at Sa becane unaccep ab

thFowghut thel texb @t dbotrs-25°Q0a1d +19PC. The sanpl e renai ned
free flow ng throughout the test at both -25C and
-10C. This sanpl e showed marked i nprovenent over

CRRR S EEerBER BrS o) sPA o ABISA AR TS e§§ﬁpwvé? contain

ISP, i Ther safipl pemariad featflcWify Troughbahtitdesstnat-25°C.  After 10
contain [ISP. The sanple remained free fl ow ng

daysratud R8s thengamplstbetame Bdacesiptale4 days at - 10C,
t he sanpl e becane unacceptable. 5 Exanple 8 contains
0.005% |1 SP at 15% TS. The sanpl e renmmi ned free fl ow ng

E@%‘éﬁb%&nt&h@ d. GéS%aisrboétfg%zﬁé? afk s ‘Fﬁﬁ%oesg?rﬁgeﬂowmg

Is a control sanple at 9% TS,
theaurghredut the 833t aTbetrs &#85Cecancemdi°Ged free fl ow ng
t hroughout the test at -25C. After 10 to days at
-10C, the sanple becane unacceptabl e. Exanple 9

r r
CHBEAY® Bt AR Bl Sanfie ot P18 TEh Rogh R contar
[SEQ I 3bimpte Eememiai freel Bowingathtsudhotrthe aest ab% 3%, After 40
whi ch does not contain |SP. The sanple remained free

dayisoati 1§° € hinewgarapie hasameunacaepialde. After 40

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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days at -10C, the sanpl e becane unacceptable. Exanple
10 contains 0.005% | SP at 6% TS. The sanpl e remi ned
wo e@s/ofdoomi ng 20 t hroughout the test at both PRBEEPZNH012487
-10C Exanple 11 contains 0.000% | SP at 20% TS. After
90 days at -25C, the sanple “Tenmined free fl ow ng.

my ér%s.9€8ﬂ$éé®egﬁlg'fégﬁre§ E[E%cgﬁé@ Er?ons %@gﬁo% may be combined with

accept: W Ng mar I Tpr oVenen _

feafuregspecivied ¢ alfidreettiors aBupiropAsgks. i nvention has
been exenplified using beads, which have vol une of
less than 1 m. However, these results also

A BRI bR b sl s o A5 ER hshRRorgted by

reféreheds VAaUY RDIFRGtIBAD fdNPiHtiots dhthePdes®ibled methods and
i nvention, referred to in individual sections above

pragptts, obheppvespionand] beoapparent ecthiosasskiltast in itke vamt without
2005/ 058056, PCT/ EP2004/ 012487. 23 ,nut andis. . i

oA ae T B Pl B0 tupdavertion”: ATEWDOE o wentign s been

dexefibedeth WonRecliGt Witle SsgieRetd Toréfériddl @nisidigeats, OifSshould be
as appropriate. Al publications nmentioned in the

urglsssteodpibet the inventioaras kairsed shoatid mot deedndyly lBnited to such
reference.. Varioys nodifi.cations.and variatipns .of the
SREGU SRRAUIRAHBad SR VBrots crafians D6 EEBRs odes for
cRB/iRGRAN QAL ihOehitds WM bk dgparémettiosy sked in the relevant
departing fromthe scope of the invention. Although
fidl ke areindendexhtchibe witbinthedseopei di de ifollavdong etatimen wi t h
specific preferred enbodi nents, it should be
understood that the invention as clained should not be
unduly limted to such to specific enbodi nents.
I ndeed, various nodifications 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 followi ng clainms. WO
2005/ 058056 PCT/ EP2004/ 012487 24 CLAIMS 1. A frozen
confectionery product conprising a plurality of
di screte frozen confections, each discrete frozen
confection being able to contact directly other 5
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
discrete to frozen confectigps. 3. A product
according to claim| which conprises at |east 10
di screte frozen confecti o(.'?EAII\I"Ié 4. A product
according to any one of theprecedi ng clains wherein
the discrete frozen confections have an average
volupe of from5 to 100 ml. 5. A product according to
lany BriEczsn epriegtioneryorpdiypl eampssiag arleradite @f disgrete frozen

o, Begf FEGLE 1285 REFISh gl BBy ggecty otrr
digéreds digxent eonfeytions infthel piodicl Which WRtedtel Bo2éh confections
unaerated ice 25 creamor mlk ice. 8 A product

capRbseIandcea stracturing profeirc 1SP) epdihaye an average wleme of Bt least
1aﬂ@b solids. 30 9. A product according to claim8
ich conprises fromabout 2 w%to 15 w%fat. WO

2005/ 058056 PCT/ EP2004/ 012487 25 10. A product

according to any one of the preceding clains wherein
2t he Agmopct aceording ypelaimi 1 1\@rich 1comprisgsofrem 2 to 10 discrete
f ccordingrto claim 10 wherein the ISP is type Il AFP

: %f%f? S0 A product according to any one of the

precedi ng clainms wherein the frozen confections

conprise at |east 0.0005 wt% of the ISP. 13. A product
3.accoh girodpat @canrding éo ofairn Hewlpick codipniges |adil eastvitediecrete frozen
frozen 10 confections have a m ninmumthickness of 10
cqpiechans. product according to any one of the

preceding clains wherein the frozen confections

conprise a stick
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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Is 15. A product conprising a container filled with a
frozen confectionery product according to any one of

W@ bk@s088036t 0 13. 16. A product accordi ng to cl BETERD04/012487
wherein the container has a,¢olunme of from1100 m to
1000 ni. 20 17. A product according to claim15 or

1o 24 BBB,SHEA G H9IR dehelePaalBgie b e 5P

af@hﬂypemIﬂSPS a box 25 conpri si ng seal ing neans. 19. A
retail unit conprising a plurality of containers, each
container conprising a product according to any one

1197 & GHofific addrdifigBHihT16 RRePSATHE Isp it/pRM 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.



