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WO 2007/ 149719 PCT/ US2007/ 070844 ACI DI FI ED PROTEI N

BEVERAGES CONTAI NI NG SUSPENDED PARTI CULATES AND
WORDADBB1OF MAKI NG SAME  BACKGROUND OF THE | NVEMNTUSI07/670844

[0001] Acidified protein beverages have traditionally

i ncluded at | east one of four hydrocolloids: pectin,

cel lul ose gum soy bean fiber, or propyl ene glycol

al ginate (PG). There are nunerous publications

al . ; : .
ASTDERIT) DRCIGN BETERAURS CONPUNING sy RDYD pARTICULATES
m cr o- particl es. ANDIMETHODS Of MAKIDGG SAMEs have
preferentially 10 included the use of the
af orenenti oned hydrocol |l oids as stabilizers because
they prevent theBAQKGROUNDORTHETRVBNTION n t he
acidic environnent. The absence of the aforenentioned
hydrocol I oi ds many times results in excessive protein
[OWQ];H oner Atidied| Qofin YevePaglé Bavd traditibRiM gfnglu]ﬁbﬂ At 148t one of four

aired or anol eptic_attributes.
hy PEﬂ heseHRegInlpsrn Bon sprbera fiber, 6F PopHieng glmlglm%@@k) There

are%hn@é’r@ﬁs%%chﬁbnfs Qﬁ%bmjgﬁh&y RES & thféle%ﬁﬁﬁ&geﬁ'la 91‘?% %‘s%@iated with the

they effectively mnimze the prote n ce
stabiliggtionTef] the | nseidin mt@-pwpcbwedkoghﬁ@iepm’cm bsvamek‘»lhaye pfeferentially
1nc[d?1@d %Ql_{I] el Js}\r?rtg? %go?&?‘%]rﬁgnédo]ﬁ oﬂ?fdg % B ggflrl%grfg bg%:q%gg lt}fey éarevent the

profdie ﬁaumpd?:nshmig id e afndroe entimhgentanCher abdareyof the aforementioned
ate .are |§SS abl e, toql%e effectivel

ool aff s ol SouSivaroten v e Ob boding guarcipitaiion o

curd g aidﬁmpelré&drgﬁlowlmbemma”l culates require an
gganced Vi S 05|t profile with a high degree 20 of
[003 udopl 8¢ 2 ?ng/e inpedlrydrqseHeids offercstahilizing efforseion pEpteins in these

typb OOy erap PGSk B %Mffebﬁ&@lﬁhﬁﬁ?]%%e Adrdife 'nfw@lﬁ?]z@ size. This leads

fibers, calciumor "other fortifying "~ mnera
fo mﬁquée%lﬁmsm rstabdityiof Hienproteinsfasoetdingdadghe pringiples of Stoke’s Law.

Th%%!lﬂe? lﬂlxealgarﬂ‘.(%éétg‘ssﬁg L2ré gﬁ"écﬁge aIe sf11§q%131%rr1] d T%g SF%% elgrge and or heavy

ever ages IC versions o ese be
parpﬂéaesnare fess tableLtb de e@ﬂe&iﬂeﬁngﬁpende(ﬂ' has mmsultl;l ydﬂﬂ'ﬁd Ipk@til Heverages

b to brin us
cort B LG T Pecilohs e ShaGrren R o HBGs wit fieh dogree
ofmmgioptasﬂlmz@ agﬂfaﬁ@ﬁ;ﬁaﬁﬁaté élgsti@rnﬁid@ldﬁ st ab: I I zi ng
rocol]oids, tend .to brjng inherent negative
W“Eﬁf ects %ﬁpﬁfﬂ@gamrﬁl%ﬁlﬁt@f stcha®) (it BY Pufibeiowe ?Ctlﬁé or other fortifying
mirR¥edE GhE£Rng Hedl Onfadll witBNAE fRIBAGustry Yl i‘ﬁéﬂa{ﬁéular in the processing of
traditi onal susgendl ng agents such as cellul ose rrF

SOy dairy fpveragss. herreitig vessions of aneadwbdvmemmnhpmmrmaﬂenges
ThéJiﬁtanﬂl W&&ah@}ﬂﬁs fhl?itstﬂ g Hepe)@gctéfpftoe {){1?1% {ﬂgggén%gﬁgwea{)‘gco%ny profiles,

gralny or occu appear ance
thelpbjeﬁ@mamirlgyhmn&umsctlﬁoetfe@&wth@bteﬁnstgtbihmhgﬁydrocolioids, tend

R T T
enhti@etrest, | WWlOalbdtradlt@dxﬂl Sﬁspﬁﬁﬁngt 5@htsi such AP EMSoseURMA guar, xanthan

I i qui ds est, gellan gm has gh viscosity but
e‘{ﬁnﬁaa?l:bé 'ggﬁt?na%t@g Wipwaria y result in an inferior mouthfeel and a

grainy or flocculated appearance that are not preferred by consumers.

[0004]) Gellan gum has gained worldwide popularity as a rheology modifier. Itis
known as a highly effective suspending agent due to the improved yield stress that it imparts
upon liquids. At rest, gellan gum has high viscosity but when disturbed or agitated this
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WO 2007/ 149719 PCT/ US2007/ 070844 increased viscosity

di ssi pates and pseudopl asti c behavi or is exhibited.
wabiognggeudopl asti ¢ behavi or suspends parti cuP@I/ES2007/070844

wi t hout inparting too nuch apparent viscosity

mani fested as excessive nouthfeel. It is many tines

referred to as a "fluid gel" due to its dual

pseudopl astic (shear thinning) and suspendi ng nature.

oS80 SR SRl Ao SO, o

bd’th@ﬂug&hdé)lﬁinmulﬂes wiviout mr.g&lﬂgamo much appatat viscosity manifested as

excel suspension, it cal |y, s .the \
XS B RPN o T Revirnesrlei fote = SRULERE ete SF dud pseudoplastc
(sheaethirmsng) bed ﬁ@b@dﬁtgai@nire S@thetydrdclloitibueh b8 AsR Nl fiaftes,

not been &If comercially in acidifi edtwgrotel n
CApREFERAg &8¢ lopomeapxy pectis alse §7Fh*'é18ﬂ\}ﬁ Hid-gelhehavies, eWh@@gellan gum
RGB! Pty S el B BRI i
CNEIEATHRENE wiegnggehas theshlpstahilison b fos thisTieesondas nesrbeen used

ing gellan gumin

COEﬁhgﬁhggﬂgﬁﬁﬁ#?ﬁﬁﬁ&ﬁ %ﬁ%%é um Mre specifically,
[06051 s | nvEBni¢ desired mtﬁmrthmhwdragemaust@l tb ipeolider aeidid protein beverages,

inc %ql ﬁl& élo%ufslijig(gtg @ ]Jiﬁf)?lr %?ifiﬂn%h%m%gﬁggddgg garEXuiates The
cuzéma lim}ehﬂ(ﬁi iis @fl‘eaéd t@h@tn@lgeﬁaxﬁg’tﬁh inSIeEdaAsbRWithlcellulose gum. More
|at OV|ded cellul ose gum 15 BRI EF
q iR a_@@é‘@é]prqj@p%pyqrws legg ghefluid-gel behavior
pr&‘i’dé@ %ﬁﬁ ﬁﬁ%ﬁ}un@ndfﬁhiﬁ[ siffuf¥eBudi2fia8bn BP‘&BE:HIS%@
ch0|ce due their pleasing taste, conveni ence, and
SuspeRMieref paﬁwmraiﬁtsmmdqdrbageﬂulwurmnov ations 20 in the
technol ogy of these beverages require devel opnents
with regard to the expansion of the systens to add
novel char act er BRIEESUMMARIOKF HHE INMENTION of j ui ce
pul ps and sacs, fruit pieces, jelly bits, cerea
particles, fibrous vegetable matter, dietary fiber,
[0006E ol ubl Aaﬂiﬁeﬂr@b&nﬁbdveﬁ@e@ﬂepred@ﬁi @rmﬁjer tgl’tﬁ)vtﬁfﬁ&elﬁr human food
was not practica stain, the

ntion | é P
°h‘§EFs‘§’&rF§ sy 18?%}%#@%6, SRyeBIeneRs AR e%ﬁy,mumoalﬁ &8age, Nepygnnovations
in 6hbakinhd1dg¥ bPiMeRf be@&‘aﬁés&bﬁﬂre&fe@é@bxﬁe&? Wahaggsd Whet |3 ansion of the

for a short tine of éven several hours or over e
systeptol 4df @owl cb@reiatﬁmtlzzé auwﬁhe wrlusien of jwiekupulps mnbsacs fruit pieces,
iel15 Witk i d
4 S50, 280 o 1B B0, BEAEE 80 v 00
Prignete ghepressht mlvartlonotrwm nok bmpﬁaaémuﬁtamehtys@pmsdmd)f large and/or dense

' i cl I
par%lﬁétgé f (‘Bgé{ﬁijéiﬁlg oggaﬂdaf\geg&g'{)rtg{ eevgr%ge%g\glg qr%sgtﬁf sort t?x%e of even
sevelt haurs sno e tie lbh@hfetdf stepitizéd okas oStha yrained. The Bﬂb@h tédeBnology of
o . Stoke's Law., The part

o by B Pt gl on Aeoends oy BEWORTS galeidsgo keep micllular

or §imdbievéty Fmslyadividwd pRIRAE bhicle® %W&gg@(ﬁnérﬁlﬁorﬂ@lc&fa&@éeﬂce by what is
structure to_suspend small or %ﬁhpgartl cul ates or

genegly oRlievertde bepn adsrpion lﬁ?@?@ﬁl’ﬁ B he partivies sty gmall enough to

susp&Idl AlcBrdg 10 BidXe&SL ) afhedAUSIrthe ﬁr@t@ctﬁfe cgﬁ&'d\fﬁaft f?srxﬁ)tt Giddrbed to the

rotection relating to the type ‘and qual
pro%trmhgs B W SeRFCHY rie pro@de the necessary structure to suspend small or large

particulates or for that matter, larger protein particles. There are certain principles that govern

the effective protein protection relating to the type and quality of the protein or proteins
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WO 2007/ 149719 PCT/ US2007/ 070844 concerned. the ionic

and pH environnent, the intrinsic characteristics of
W b@7p@gl7ysacchari de being used to provi de thaeCEUS®OT/(70844

and the process conditions that are applied. |ndeed,

some pol ysacchari des of (apparently) excessive or

i ncorrect charge configuration exacerbate protein

coal escence and are repeatedly shown to inpede the

Ly O n il | 10i 5..L0 [ fill .

coffendd W lonk R B R (0¥ SR, oefGerbpb o sy aiypecoharide
beb@v@ﬁ&@@prov[d&&ﬁﬁt] efﬁt:f aod thieeprbeassrcoglitians | thati aﬁ}ahppﬁed. Indeed, some

sace arides are kno to for Cr 0SS )
iR of CbRERTR T Al et e e Bpuiog axicstoate protein
coalsscehdelind agketepeat@ily showMnetolimptdtthe @6ility of Kl protective hydrocolloids
gﬁgﬁ strate tro%r:fg&“udopl astjcity and a yield point
to e%eﬁ%f sHondn gejdified protein bevesags-abi | i ty
[0007) SUs peBghdtatedBrmpiagt bcﬁléluﬁflgsdlyﬁéﬁd SohfthbRidiOh¥ known to form

smal | effect on perceived 10 viscosit significantly
cropp Haked syspensiansmaghanisms {same tives raferred fogas “fluid gels” or “interrupted

T A e AT TR —

ham)arvstmﬂglabdrty frksuspenddatige partinulptes tvith mz-mqmsmgbestﬂlbejﬁt on perceived
as fr it _bever.ages) usi n seve col d.,

visk S5 BB A melp S5 1 e Hha G Touing olySpiiipft b xanthan

gums Thb] &Ichﬂcﬁsgr olff figidigelstih evell GRMBINhE® Ndhe®ad ﬁHCetobrCHﬁd cowomilk drinks

thods for acidified protein beverages that oth
aﬂ%ﬁ{* VR CRRIGNageRs Hheyerag &H% 3¢ JBHG Aeveragss) yng #avprdyr colloids and
combimbliéhspidreyt i al which can interfere with the ability
of the protective colloid to adsorb to the protein

[0008L el | esThe gemesglly heldyblishds ahat yacpordingt b hggbanventiomab production
me‘i:lﬁ)tdg ?Jr aﬁﬁmdg)'i@tgﬁ%'évérﬁ es h&@gt%lsr erp nuﬁ'a&:?l%uhé'cs%%%r %{]m?]?ﬂbnpnate charge

i’s ani onicin nat ure,
and;’pr Stﬁm@&ntlal/mblnh a&’emtarfwraamthiﬁlech’ndlt}e nf?theqmmtea:tiv,e colloid to adsorb to

lLu ectin. so
e R ey LR PPk ll Bl SRy LR vt .
[0868) e sucTgsedlyl geylaxbgﬁ’ﬁ Wﬁﬁ.‘,ﬂ i$ Bniagic dh Gataed PiAHESs the aggregation of
ronDtln&%the a ation of the protein

proff S uf Gh B S SUrOP G P BEIen COHER A G oy b fber and

propRleiglycoB lalgsdte, NOREEK akd Yi1s6 NGRS 1N TuSLeT bgéﬁi'hsed in acidic
and Iocust bean gum w th gellan gum or nore 'highl

be‘@Fﬁ%i‘n wath @Wr&f‘)@e%% the agareetion fuihe Rratein geicelies tg@mexg@we degree.
Coﬁa'bﬁiaﬁéds(‘cﬁ'llw aRiBRIL, %H%%h@al tyrb g ﬁ%ﬁ 51?&51% gﬁ%@inﬁqgcﬁlst bean gum

Based on these past observa
withgellan Bemmrempt@dugdy tahmnict gmnaasuct) reis cxahten @ooil With gsllan gum, have

ticul at
ms%%’%lgﬂr et@ﬁ%a% le m df %nl?eé/eraig?s V\%%%% Rgi%eégtpg% qbﬁegyalons in the
art,6ii woeld e lgfexpnm};ﬁd thlit tbmvumcaﬁzyhydg@iolllaiﬂs gromldBeluseful for suspension of

i ficant,val ue as ensjon aid i i ther
parfpfits incRchcicl pevEerEs, Pudheti ot e PBPReGSS it eitgr higl acyl o low
acybpéihargual Ki&d%l@liﬁdaﬁt G s b isivh bid iReliRdr directly acidified or cultured
[00010] It has been denonstrated that

drocol |.oj ds.
acn? ﬁ cﬁj rigiy ait%%yleﬁa%la cgpbaationwith pherhydreralieidages,
[o0Bfb)as nq{‘hzls' vk H&ﬁmﬁﬁ@t@@ ks 1not;fa112‘%\hi?li kdy @Qecp&%lﬁh&‘pmtem beverages,

bever ages, use of gellan gum doés not” | npede
as nondineiding gxananiey ofiagidified arotointbeveragesaise of gelianguum dhes inoigimpede the

profe@@v@&ﬂﬂ)‘ﬂ&tl la Et%( %I ?f ARt %\B\e ‘g'g}"%ﬁ‘% ga&iucggﬁ/ oF A3 fREa protein

hat t i on can n a conveni en
bevaragesoansl- thatethisopenbantatiom can be activated in a convenient and one-step operation.
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-3 WD 2007/ 149719 PCT/ US2007/ 070844 The result is that

the gellan gum s highly suspensive cross-I|inked
worelozae7ay network is distributed throughout PEEUSZNDTINI0844

providing a nmuch greater capacity for suspension of

| arge particulates. [00011] The m xture of structure

form ng pol ysacchari de and protective colloid is 5

i ntroduced in such a way that the latter is hydrated

. : : <

Tt RSO T SRS e o

dlstlnlnmgi thirmighdutathe drink previding ar mychuigeeatzr Icafrcity fas sms[pensmn of large
% di spersed, before conbination with the mlk

P FB ¥'n portion. Alternatively the former may be

[{Nﬁidpd sem‘a? ahighiye 3)3' ﬂrudhﬁ@l E6rEdify polysaddhaider @liispll'dté&tﬁé colloid is
ui d ormand the | atter arate sol ution

inteqduged ?réu%wgm a&ﬂﬂa atiey @Hé’dﬁfe%ﬁ’f’%}?dg? f E5Pqns n a dispersed and

unBEEOED FrAbrablubiiBe RS lchl red Be RIsh-Rhrbdaing (MAHRhALB inavailable

nalnl t hrough heating, honnggnlzatlon and

: pH
nbs lﬁﬁ?ﬁﬁled hefere corabiaptiqnatitinihe teikprefeinaostie. |&ltqm?éwely the former
r
SR Y T S P RN S 08
seffaraié @blgtmn Pncglihe cormrniignabsitnsef pronmaing praiein ddsorptgpn of the protective
I eay. e .acidified. ptotej

coff 80 o oo al R0l R SoraS BBl et adusment, e
acitlified pretein oalagh s hee c:qmbédm Igating osnditions Slﬁat Ugtratecttie gellan gum.

rufl oo P moin Eioid REHE g BR BogREen o Bitiebed T Sctur during
coaﬁig%msﬁ@@mFyAé AR MRl ﬁoteﬁ%délﬁ%d@%e &fpos&@Plol JAEdifiBEk of dynamic

Its particular concentratlon ar ge artlculates
turplent] Goofiegifhecisllan EWarormes Sricped AptRrk, Wéaﬂuﬂ%ge t Higreby improving

| r
e S 2 G o A e LB 0 yramic
condigons € ecblungiahil ity p@t'ep!dmmongen@ntmm elf brgs pariieufatesf are nsroduced either
befé?en gxl 21% rnhc'eaﬁ né) ltlix)egﬁl%lghe% z[r{a Oa]c%%,igted thf:oarcgd?ﬁeedC B%Iken)( bgverar\%a will have
dranmmledtllynmpmgcd emmmcm anll iectdsyd ittty éepeddxhgecm ttcobtetility of the

bgver age. after honogeni zati on but prior to ultra high
CmF€Wﬁ§ &@Eﬁe treatnent to achi eve suspension of

[ogeaz]t i cul Eﬁsﬁ&pbdﬁaﬁ%sﬁé%' mﬂr&ﬁﬁc bartieulas; loadie pﬁfp i®lone non-limiting
the very least, jn a sterile storage system [00013]

examele) direEly pite peifified dvelpin fevaesmplier aloaﬁm%ﬁt@p { prigr to ultra high
tenﬂie?ﬂﬁ'é té%eﬁ%%ﬂfe@@&dsﬁéhs% of gaﬁéulﬁﬁ‘sls llﬂ‘{h‘esfﬁxaﬂléﬁg "ﬁ@%ackage or at

um conbi nation yi el ded positive results wt
ther@@dp@t,tlnaﬁ@gleﬁt@m&@w@n whey-of f and sedinments in | ow

B3 1 RGOSR RS0 BFIBERRR 88 Blct Moot

celhtﬂcfse gumand peigegen oombihatemayigdedpdspivamesuliawitheregese cb tesistance to
tes on bat and mcro. s

w4 Rty Ty Burtia ot e hereRed e wfh b systom was
s1gwﬁbh;t@taaf¢d@\rdin<zﬁh1bﬂétﬁﬁﬁg gfeviiva sefestungof! drirge Pulp endvagbe used to

] hﬁ’ erature a 15‘_ﬁlfled protein 30 beyerage and, at a
incdg partifylates ma‘é iACBIrR agdomicty foaléy njosg émﬁ’rgs%%s@ system is

conIﬁ%%?wﬁﬁ' slaHi 28 RelnfINY AR bABI WAgUES TilanAkH R‘?rg:eﬂl%lf@ acidified protein
applications in both sterile and pasteurized acidified

bevisrage eAng, at a minimum, is applicable to chilled short-life products. These cellulose

gum/gellan gum combinations have applications in both sterile and pasteurized acidified protein

beverage systems.
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[000141 Stable acidified mlk drinks with suspended
w@a0rigaThat es have been achieved in the absenP€r/v§2007/070844

addi ti onal agents. The suspension of orange pulp in

acidified mlk drinks using a conbination of

cellul ose gum and gellan gum as a substitute for

single gumvarieties i s descri bed herei n. One net hod

ri be LNt tr e . .
IORRFE! o7 S ke o kBT b gotieved n
the dfylamdegrf additignat agehth yﬂ'relails;&nmgﬁ ?f dilgngbr ﬂp&gl acidified m;]]k drinks using

col.l.oi A stahle acidifie rin it N
o NP0 HBRAR B e EeURS sy ot St for Rl gim varietcs i
degeibed flietdin. M Olte dhiéthdd \Bedchibed @RteR] rédwdBs Gl Grem¥ent to hydrate the

protein, wth about 0.2%to about 1.0% cellul ose
Pf?fPWP ¢alloid gyhile anpther wmplen §ysiens tegyips ek cpwdaﬁéaﬁmwg thst protective
cofoigel  an gum | evel from 10 about 0.01 to about 0.05%

At | east about 0.02%gellan gumis required for short
[00MF  sudpuside avidifitd orkndymkpuikiplownpratrinddi¢riagulatininl & whey separation

o S S oD B BRSAEORL P TSR G55 o 10

celhidonst guﬁh @ﬁ%dea rfok swhdienp pelpesumln;aon alepindBntMF% geﬂl@ﬁ)@ﬂ:ﬁ]evel from

ab‘ﬂl)/bgl (P ﬁf fo @ ?th(ﬁ{%f} nﬂgn?eta %fg‘f: gé)lﬂaﬁglgﬂgum Clgqfequlreh for short term

susperdidr oZ ofahge pRBNHLhcidifEd &ﬁ]kdthfiﬂﬂ@d Lﬂh Kelﬂ{ blﬁ'ﬂf)eﬂldibrb@f Brange pulp
a,.cold and heated hydration | ul ose gum i

feﬂélaﬁ%atcla%sé% Ot ipg> %e%eﬂarbg%r@%reupﬁef@r@lﬂﬁfaahvuép@é%s araﬂqglost preferably

abdigongeg he cold hydration system [00017] The current

invention is directed to the use of gellan gumin
[00936bi nat Ftdws eerhdetermingl Bigeceiytase gpmseaabworkzivellyin conjunction with

s OHE| 05 SRS BB PSS e

systgn.alCGsuldsa gwt éul stroe aases infigle bepprefomed nbmr&anag&ations usmg the cold
h 8ﬁ§)rls ng gellan gumin conbination with cellul ose
Y‘E‘ &‘[ya 5119] The current invention is further directed

[OGBQ’?]aCI di TheechrphoiRemtiondy dira@ebto 16O URY bSEdiin o RrtogibMation with
conbi n tion with cellulose gumw th particul ates
celly efitéd O(rhg? Ym ng psiepisapife SPICRAING RAsdcHRIe (in anlﬁifi protein
bew¥aeR! €, W t hout sacrl ficing nouthfeel. [00020] The
current invention is further direct to nethods of o
[0093%l ng athesumicatingentioninalse direniedge scisdifigsh prefeimgbeverages comprising

el il FEOr U LRI "5 Too020] The
[000&legoi nbhes uvmratlty invastioneli$ faghdrhdiréatéd doi agdified aprbeeth beverages
corgﬁ%s%{ ' é)etlllag gum in combination with cellulose gum with particulates suspended therein,
orange pulp is one non-limiting example, without sacrificing mouthfeel.

[60020] The current invention is further direct to methods of making acidified protein

beverages comprising cellulose gum and gellan gum.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[00021] The foregoing summary, as well as the following detailed description of

prefetrred embodiments of the invention, will be better understood when read in conjunction

-5.



preferred enbodi nents of the invention, will be better
under st ood when read in conjunction -5 WO 2007/149719
weaN/Wee07/ 070844 with Tables 1-20. It shoul BCDHES2007/070844
under st ood, however, that the invention is not limted
to the precise arrangenents and instrunentalities
shown. DETAI LED DESCRI PTION OF THE | NVENTION 5
[00022] Two initial systenms were tested to achieve the
. e
w@;’?ﬁzﬁ&? g-gg. Ei%}%%lfdggﬁu@déasgor \g; h&g&ef gﬂat"j}ﬁé ﬂ{xfeht?& {Pnolf limited to the
prepidel asangporents| and dresthumneithilitées showehi.um cel | ul ose gum and
system 2, high nmethoxy pectin, were conpared in an
ultra high tenperature sterilized acidified mlk
drink. The resIrAB EDBEPERIPIION GleTHRINVENON at
gellan 10 gum had significant value as a suspensi on
5 aid indirectly acidified mlk drinks with another

[oduzdy ocol rQoGnitiEPepdERFwbrekestddi8 AddbveIRORIsBshsivRloF orange gulp within

prepared to eval uate the suspension of fruit pulp a
anﬁﬁlétf@rirmlikrﬂrmk (SegcEearleh smwra Rirstanik 1.dbgh aavhgsiign Bom blended with a

soﬁlfl@hc%ll % glﬂﬁ f}d gystédﬁlmf fine @{}1 oLt %@c%@%ﬁ?ﬁﬂ a® ultra high

tcrbpeeztdreatadllxaemacg:hﬁatmilk gahlt dhhegusulianoexpegbdly danhmwed that gellan

I n abi | i bl end. -.6. 2007/.14971 . .
10 ol GA T sabiion i AR S el ks it guother
h ﬂmbolaﬁd,dl fi ed m I k drinks. Batches No 1 (5112) 2(5/12)
3(5112) 4(5112) 5(5112) 6(5/12) Ingredients % % % % %
% MIk solids non-fat (20% solution) 15 15 15 15 15
EXoviprange Juice Concentrate (65 Brix) 2.3 2.3 2.3 2.3
2.3 2.3 Oange fruit pulp* 9.0 9.0 9.0 9.0 9.0 9.0
Sugar 9.075 9.09 9.09 9.075 9.09 9.075 Hi gh acyl

15 (08B 75 3SFhiler it deapiis D grafhaleths it iy MdR6icin inan
acpé‘;yﬁmlk( &ind%osining k%prc@ﬂn ucsz@ 022\ ®1@aﬁsonz®% @'aderbetween a high
acglge O B o 83 @é"' g2 ?3‘9 ls‘zmg CP% an‘% %1\{1%}1 lﬁt“'n g@é
mqﬁtdxppﬁﬁtﬁdsta'tﬁllz’iﬂgblbﬁﬂﬂ uded in the total volune of t he

formul ati on, but




Is added in addition to the total ingredients. [00024]
The process to prepare the sanples follows: 1.
wor®pesse m |l k solids non-fat powder into 50C BIT/W8108T/070844

using a high speed mxer to 10 make up a 20% skim

m |k solution. Cool to anmbient tenperature. 2.

Di sperse pectin or cellul ose gum powder into a 75C D
water and stir using a Silverson(r) nmixer to nmake 2%

sol uti ons of each hydrocolloid. Cool to anbient

TR Alrtiifion ha g%l(}gjgegﬁrta&ﬁiﬂéﬁ%igﬁ%m%y m ik (NFDV

ti1on, sugar an gum pect i nor 15

BafFhesNe 4. Add orange j LiSg@) cﬂﬁé@nﬁ(ﬁi"’é 4154 2hdf(E4aR) t8@12)

|nBE|dfeﬂts4 0 u3| ng a 20%cigtric gcid sgluti o,%),nr while o

stirring. Process_the hp\/pranp with a pre- heat
Mmamrnaﬁ-wt @n%memmgem zattpon ats 260015p5| 1BSi ngl1s 15
stage) and a final heat treatnent of 121 Cfor 3.0

ORf N%Co%n@ate@'tsddnxf‘se@%' cal by intp;8*- ,250 b4 23
pol yet hyl ene terephthal ate (PETG bottl es between 25-

O%Z frugtp fe. 4 bottles gpntalggd I%of %dltlg al

nge uit pulp to evaluate™'ts “Suspension i t he*®
@gg dified mlk drink). o[g9§025g0Al | g9amPlEsyser£osst 0 gk
at 5C. After one week, stored sanples were eval uated
Higibacat geldd gumd 25C (t he 0@an t exgder abwse e0Ppl €0.08.r €0.025
taken out of refrigerated conditions, were held at

Celyetn enBE Yatdlitientt or three dafs, anll t hend obseffvied) 200
H%ﬂr‘?‘l?ﬁﬁ&xl){% SR La0R p)ulfseﬂade gn the staplity of g

orange at both tenper atur es ese

200hGiicweit i ons are set fargzh i m.8s-7 U\&ZOO@BQ49711@ 1.26

PCT/ US2007/ 070844 Table_2. The viscosity of th
WHPS nks (wi t hout or ange SH{% p) Wik n¥&lur &8-24t §43§1d b asy 8

using a LV Brookfield(r) visconeter with spindle 1,
* Notd: die dinowntoft fenipgulp odedtis won irluded ihthe taaidrobifing ¢fithe foprulation, but
is add¢diaaddition & e totslpagrediehtat 25C. See Table 3. 5 Table .

2: (Qobservations for the acidified mlk drinks. Batches

[00b24)1 (5/ M) ré’c{e%éltla%}ep%feﬁﬂlé—@&rn;ﬂéﬁm&}s 5(5112) 6(5112)

Observation f Stable Sedinentation Stable )
edPisaersamill ﬁolstsalsnéatwyépremwpﬁﬁo@ &l ﬁva@f@sm @bigly spaed wiker to

of Inaka w? 2¢% gkimmaills pelptiany Cpelge apbient temppratusdi | i ty

SusPispersopectin opesiwlase guh powvdergutiop 7856 O vabe @nd stit usingaf

pr oSidiersod EBxC toviele 2 fsolgtiatisrmd eackt iydroclheid. Gddl to ambient

Sedicmperiabiré.on St abl e St abl e

3. Combine the non-fat dry milk (NFDM) solution, sugar and gellan gum, and pectin or
cellulose gum solution and stir using a Silverson” mixer.

4. Add orange juice concentrate and adjust the pH to 4.0 using a 20% citric acid solution,
while stirring,

5. Process the beverage with a 70°C pre-heat temperature, homogenization at 2600 psi
(single stage) and a final heat treatment of 121°C for 3.0 seconds.

6. Fill aseptically into 8*- 250 mL polyethylene terephthalate (PETG) bottles between 25-
27°C. (*Note: 4 bottles contained 10g of additional orange fruit pulp to evaluate its
suspension in the acidified milk drink).

[00025] All samples were stored at 5°C. After one week, stored samples were evaluated
at 5°C and 25°C (the room temperature samples were taken out of refrigerated conditions, were
held at room temperature for three days, and then observed). Visual observations were made on

the stability of protein and orange pulp at both temperatures. These observations are set forth in

-7-
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Table 3: Analysis of acidified mlk drinks. Batches No

1 (5112) 2(5112) 3(5112) 4(5/12) 5(5/12) 6(5112) 6
WO o7/ @B® (cPs) 42.00 20.33 29.33 38.67 129. 00PCOI/USB07/670844

rpm @ 25C (cPs) 25.53 12.83 20.27 21.40 36.07 32.23

60 rpm @5C (cPs) 26.67 20.00 21.00 23.00 66.33 42.00

60 rpm @25C (cPs) 16.20 8.50 12.83 12.57 21.00 19.17

pH 4.27 4.32 4.28 4.16 4.28 4.22 10 [0002|6] Accordi ng

us ey o o

S PR W P ARE R Sl S b S g 23°C woine
a L%\B@tbtécfmfd mlsghmawywlt@ spihdia 1 gafier \lva'ﬂmta of roedtfoaat botk 6iand 60 rpm.

oI RRRAN A RN PR sl Bo0027) The oo

combi nations of acidified mlk drinks using cellulose
[ 15 conpi pati th h h acyl gellan gum
T%tﬁ:kél’fsé’a’afl?ﬁr %83%13 suspensi on of orange

pul p—The cellyulose gu addpd sone_viscosity tg the

safilﬁ\wﬁagﬁa @agpar &!islm the@estii nibased | SYEIBM| 6(5112)

however-1 -t his jwas-not _ag signilfficant at{ room

Ob;? o5t UsRbIEO tato® | 5&ableT | Sedivbriadi t ¥l theStab!e
prou_uu\,\_,\”lllnc bentratlion in s rmlp R( /1?)

ob¥¥ABtidRbaher tha t he 10% corcentratigqn in sarrple .
s | MG br Eon o X S4ERPONRS | Gpspension

r\n' Lyl o e gllm ')n Ih r‘nlui nat!on \'I\'A:th del l.an glm

1 UT O

Ob?awis‘f%\@c verepdHl seimiititiond L vReyaR q sedifén@iidh (i Nsblke | stable

S everag 8 \¥O-2007/,14b719 PECT/ US2007/1070844 |EXANPLE

2 100028] Sanpl es were prepared to determ ne the

Tableadi ArialysisQff aditiificll nitl RinRQd protein in 5 acidified
mlk drinks stabilized with cellul ose gum and hi gh

acyl gellan gum using different hydratl on net hods of

gu| EBHAE acyl | dPa] 208 1 A1) | HGBPAFOD | 6HD |
For frélract @stCafols)v dr uatd €s2d.38 | axoiadi [ ised7 ni 120.001 i onkss
10 Balsh@ses® isf 1/ 3833 O1 Hldal¥)2023( P54 ke)| 44 677 1dlos
353 8o @l IcRey | bIGE bl Y 200, 240 ba s T a2 t0ndy,
Fr il B9 TN @25%H45ReM 1 16:2% |4 8604 12836] 4287 4 8100 ¢ 19.17
(3288 x) 427 | 432 | 428 | 416 | 428 | 422

[00026] According to this specific process, the various use levels of high methoxy pectin
in combination with different use Ievels of high acyl gellan gum were not effective in
suspending orange pulp, and the stability of the drinks was not satisfactory.
[00027] The two combinations of acidified milk drinks using cellulose gum in
combination with high acyl gellan gum exhibited improved stability and suspension of orange
pulp. The cellulose gum added some viscosity to the beverages compared to the pectin based
system, however, this was not as significant at room temperature compared to 5°C. The
viscosity of the 0.35% cellulose gum concentration in sample 5(5/12) was higher than the
0.40% concentration in sample 6(5/12), however, both of these concentrations of cellulose gum

in combination with gellan gum produced stable fruit pulp and protein in the beverage.
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Orange fruit pulp* 9.0 9.0 9.0 9.0 9.0 9.0 Sugar 9.15
9.1 9.2 10.41 10.88 10.69 High acyl gellan gum 0. 03
W@2®25490193 0. 03 0.025 0.025 Cellul ose gum ( IP@QBY$2007/070844
solution) 28 32 20.16 0 0 O Cellulose gumO 0 0O 0.252
0.288 0.252 20%Citric acid 1.64 1.7 1.73 1.64 1.7
1.73 Water 41.58 37.575 49.28 68.068 67.507 67.703
-9 WD 2007/ 149719 PCT/ US2007/ 070844 Table 5:
Formul ati on and variables for acidified mlk drinks
Bat ches No 10(22112) 11(22112) 12(22112) 13(22/12)
EXAMPRER) 15(22112) Ingredients % % % % % % Non-f at
dry mlk powder (20% 15 15 15 15 15 15 solution) 50%
Fruit Juice Concentrate (32.5 4.6 4.6 4.6 4.6 4.6 4.6

[0&)28k) O 8mgplef Mgreg pﬂggﬁrg& t® déglel&nsgﬁeS glegsatgslﬁﬁgofgﬁﬁt @ulp and protein in
| ac
acég%%&ﬂﬁl@ éﬂ{ﬂﬁo%%h%?f@@ eé upsh 205, cigh 69y) Eobis BEFFld@Elg different
hygtatio® mehddOohe c@lhﬁ&% gdml 3R £ adsdds ﬁ'f%%gtzgﬁxﬁ &lilds€ gﬁﬁ'tg high acyl
63 1.63 1.63 1.63 1.63 1.63 Water 68.098 67.
gelian Ppralg. 854 67. 515 68 191 5 * Note: the armunt of
fruit pulp used is not included in the total volume of
the formulation, but 1is added in addition to the
Tablgs 4 Forguledoreandyariptdeipoicidifiotmdk dhinks the sanme as
t he process set forth |n Exarrpl e 1 10 [000301
ProcessB-is—set—forth—betow Brsperse—rt-k—soli-ds
BafehestNet powder and dr §(2&a2) HILR) g@ﬁﬁ“ifﬁﬂ 0 780/E2)DI 8(204t2p r 9(21/12)
,ng,ghggtsa hi gh speed mi xgr to Ezake up,a 20% gkim %
, 0

«cellulose gum sol ||t| an t.Q ar‘rhl en 15

Ndnwmmat{pdwaar(zmscﬁ‘uumpl neist he NEPM andqgel | ul gse gung 15

solution with sugar and gellan gum and stir
50% Fruit Juice Concentrate

48 4.6 4.6 4.6 4.6 4.6
{32.5°Brix)
Orange fruit pulp* 9.0 9.0 9.0 8.0 8.0 9.0
Sugar 9.15 9.1 9.2 10.41 10.88 10.69
High acyl gellan gum 0.03 0.025 0.03 0.03 0.025 0.025
Cellulose gum (1.25% solution) 28 32 20.16 0 0 0
Cellulose gum (] 0 0] 0.252 0.288 0.252
20% Cliric acid 1.64 1.7 1.73 1.64 17 1.73
Water 41.58 37.575 49.28 68.068 67.507 67.703
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25

using a Silverson(r) mxer. 3. Add orange juice

concentrate and adjust the pHto 4.0 using a 20%
w@paoritg97axi d solution, while stirring. 20 4. FDUSNE7/070844

the beverage with a 70C pre-heat tenperature,

honogeni zati on at 2600 psi (single stage) and a final

heat treatnment of 121C for 3.0 seconds. 5. Fill

aseptically into 8- 250 nL PETG bottl es between

25-27C. (*Note: 4 bottles contained 1 Og of

addi tional orange fruit pulp to evaluate its
TablasyseFermaration andheariables fdriaeidifiedintilk diinksk) . 25 -10 WO

2007/ 149719 PCT/ US2007/ 070844 [000311 Acidified mlKk

drinks were prepared to conpare the suspension
BREhdsNdTBNCE Of 10iQf eiqh23Ms) 0{2?(‘2“2919! pHE@zMﬁ' ”Q4(2211?) 15(22112)

different ratios of cellulose gumto high acyl gel'l an
Inggedlentshe  bever alfes wer €af ornmul %t ed t o %rovi de 4. 0% %

NRLRES! B &t PH 470 See Tabres 4 and 5. [000321 Two
pﬁ;[dg}@%ﬁhf met hodsg; wer e e,gpl oyed1go i ncqgpor ate1ghe 15

sdifebd)ul ose guminto the drink. A separate hot
sol ution of cellul ose gumwas prepared, simlar to a

5%%@ ibyuwigei on nethod for pectin (Process A). The second

Conseigle (Pvol ved 4Ridi ng 88y cel 148 ose g direct#by to a4é
"BOC non- f at dry m |k powder solution and hydrating in
ofaRdeFrui pahem (Pragess B) ggl n botdy methggds no appenpt g
was made to hydrate the native gellan gumat the gum
Sugac| usi on st age9.1p00033Boaf t er 9B3F| | i nge.1aal | ofe.3ohe 9.385
drinks were stored at 5C. The finished drinks were 10
High3uhaplar it er gpe weelgoas 5 ap@225C (4 anbipgns 0.015
ture sa wer, ake t of frigefragted
C%@E%ﬁuﬁ‘ons, vve?ééﬁﬁl d gt%%oom 'g%'per atoi}rEg for p ree 0189
208ay/8ic acihd t hen oBserved).s3 See 18abl es Bezand 7.1.4§30003411.63

WFor the Process A batches, batch 5 and 5a provi ded
#Bod stabilityS88% battci36 1948%% one®&¥Hght &%eR™P| i ngB8-191

whi ch could be attributed to an insufficient
* Nota denintoiht effrudf pulp gded acnot inchizled &1 tha fotg Wdtun©ast til@fdk@ulation, but
is addedinadéision B thb sdalGapraligend stability in batches 7-9,
suggesting that both nethods are sufficient for
hydrating the cellul ose gum and either can be used for
stabilizing acidified m|k drinks. [00035] The
[0002Ycosi thracespp inthe spag asithe pocess set feityin Example 1.y | over
t han batches 5-9, and were not stable. See Tables 6,
[0003018 andProcess B isvey faséh belosuned that the use |evel s of
hi gh acyl 20 gellan gumin batches 10-15 were too | ow
florDisperssemilla ngllde somfid pewderadd iy @flulosagim thtd SOHChDhvater using a
ac Wiglysebdmixpn o maledhipea 2% ehimanitlatélbibese @hmasolutiiohi @sbl to ambient
m |temglerninks st ored at various conditions
2. Combine the NFDM and cellulose gum solution with sugar and gellan gum and stir
using a Silverson® mixer.
3. Add orange juice concentrate and adjust the pH to 4.0 using a 20% citric acid solution,
while stirring,
4. Process the beverage with a 70°C pre-heat temperature, homogenization at 2600 psi
(single stage) and a final heat treatment of 121°C for 3.0 seconds.
5. Fill aseptically into 8%- 250 mL PETG bottles between 25-27°C. (*Note: 4 bottles
contained 10g of additional orange fruit pulp to evaluate its suspension in the acidified
milk drink).

-10-
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Bat ch Batch Batch Batch Batch Batch Storage Number

Nunmber Nunber Nunber Nunber Nunmber Conditions
wWG@11492)9 6( 21/ 12) 5a(21/12) 7(21/12) 8(21/12)PCI/R37002)70844

Storage@5C, protein Stable Stable Stable Stable

Stable Stable stability Storage @5C , Pulp _

Suspension insSlight tability Suspension Suspension

Suspensi on Suspensi on Suspension Storage @ 25C,

R e e R L —

proteinCislegronge rovys using diffedint raids of lcklhdosergos Bt kigk dcﬁt gellan gum. The

ool @k ot RRAL RIS progl TR WP KBl S esabnd A

[00@3Zber NiwwedifferkO A&hddd)wekd edBIbYEd hAcb2pdral tA3EelRloke bum into the

2/ 12 5 / 12 5C, Sta t abl e
b e R RN e e D S et
foﬁpamqer@&%) ﬂlﬁ%@&id' théthod BivbRRIH labdiMg ldpp baRitbde! éﬁ:m dilrectly fo a

[ nst abj I|ty nst abj I|ty Instability  protein stabil
S0 drondfat dyomik M@t solugiomprd Eydipfig innthisaBysfan ﬁ@?@@lﬁ}) In both

méﬂi’&i}é g@fagt?mgﬂé s 635 ﬁﬂ {Ltb H)é naE ?é?llaﬁ g&n at} h%cggﬁq' hudi6E gtage
[00033] After ﬁlimg, all of the drinks were stored at 5°C. The finished drinks were
observed after one week at 5 and 25°C (the ambient temperature samples were taken out of
refrigerated conditions, were held at room temperature for three days, and then observed). See
Tables 6 and 7.

[00034] For the Process A batches, batch 5 and 5a provided good stability, but batch 6
had some slight settling, which could be attributed to an insufficient concentration of high acyl
gellan gum. See Table 6. Process B also gave good stability in batches 7-9, suggesting that
both methods are sufficient for hydrating the cellulose gum and either can be used for
stabilizing acidified milk drinks.

[00035] The viscosities of batches 10-15 were significantly lower than batches 5-9, and
were not stable. See Tables 6, 7, 8 and 9. It may be assumed that the use levels of high acy!
gellan gum in batches 10-15 were too low for these samples and should be at least 0.03% high
acyl gellan gum.

Table 6: Observations of acidified milk drinks stored at various conditions

Batch Batch Batch Batch Batch Batch
Storage Number | Number | Number | Number | Number | Number
Conditions | 531/12) | 6(21/12) 5a(21/12) | 7(21/12) | 8(21/12) | 9(21/12)
Storage@
5°C, protein |  Stable Stable Stable Stable Stable Stable
stability
Storage @ Slight
5°C,Pulp | Suspension instabilit Suspension | Suspension | Suspension | Suspension
Suspension Y
Storage @
2 Stable | Stable | Stable | Stable | Stable | Stable
rotein
Stability

-11 -
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Bat ch Number 5(21/12) 6(21/12) 5a(21/12) 7(21/12)

8(21/12) 9(21/12)
WQ2006/14%68 67 47. 33 36.
17.33 17. 33 33.33 28.
15.63 16.03 12.97 22.
degree C 12.43 10.93
processing 4.06 4.05

6 rpm @5 degree C 29. 33 28.67
67 6 rpm @25 degree C PGI/BS2007/070844
00 25.00 60 rpm @5 degree C
07 20.20 15.73 60 rpm @ 25
9.90 13.63 12.83 11.23 pH after
4.05 4.10 4.09 4.07 Table 9:

Vi scosity (eP) and pH of acidified m |k drink for
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5 17.33
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3333 28,

00 | 25.00

5

15.63

16.03

12.97

22.07 20.

20 15.73

60 rpm @ 25 degree C

1243

10.93

9.90

13.63 12.

83 11.23

pH after processing

4.06

4.05

4.05

4.10

4.0

4.07

Table 9: Viscosity (cP) and pH of acidified milk drink for example 2.

Batch Number

10(22/1

2) [ 11(22/12)

12(22/12)

13(22/12)

14(22/12)

15(22/12)

6 rpm @ 5 degree C

13.67

14.33

17.33

11.00

6.67

6 rpm @ 25 degree C

8.33

10.00

10,00

12.67

10.33

60 rpm @ S degree C

N

9.63

11.10

- 10.93

7.07

60 rpm @ 25 degree C

16.20

8.50

12.83

- 8.40

5.43

pH after processing

4.18

4.13

4.08

4.13

4.13

EXAMPLE 3

[00036]

Samples were prepared to demonstrate the stability of acidified dairy drinks

0.03% high acyl gellan gum.

-12 -

(1.5% protein) using various ratios of cellulose gum in combination with 0.03% high acy!l

gellan gum compared to stabilization with 0.40% high methoxyl pectin in combination with
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Orange juice concentrate 3.3 165 3.3 165 3.3 165 3.3

165 Sugar 9 450 9 450 9 450 9 450 HM pectin (2%
w@ooat#wom) 20 1000 0 0 0 0 O O high acyl gol | BET/UK007/070844

0.03 1.5 0.03 1.5 0.031.50.03 1.5 cellulose gum (2%

solution 0 0 12.5 625 16 800 20 1000 Sum 100. 00

5000. 00 100. 00 100.00 5000.0 5000.0 100.00 5000.0 5

[ 00037] The process included dispersing mlk solids

non-fat powder into 25C Di-water to make up a 20%

TaBlE 1B @tzlblﬁharodf%& ﬁﬂ:& éldmn Hﬁ]lslﬁs glval%cﬁ @:&Hbs o? cel ﬂlhlgh
scifeflin 2feh s oéﬂgﬁ?f’%ya’r WA %ghﬁgvtgg Wit egﬁtwé

anbi ent t+erperat-dfre: 5 "z Ber el '&gzﬁ;‘ﬂuﬂum Pg‘&g/e' |
was di SDEGithobi B¢ Bf °°ﬂ°’°39"' B i <0, hl uﬁlné)%d‘:/{:ﬁgeh
m xer t o] Agkscybgeldbgaml [ut | gdllan PCHcyllgelﬂhgmel yﬂé‘sﬂangum

gum was { heercat xped f or] BemémtiutRegentand al [ ow t o Reow ‘

The pect}-n B col Bramsde Wih sloWiv) & Frapss | Smmsqy Wi rams
Water i1 L c45|17.f. 22585 | Eaanmzss% 49.17 o\ 26588 1 4517 1120585 |
s""%ﬂ?ﬂéﬁ%t ire of the cornbi ned slol uti on wasjveri fli ed. to
M apous, 259 afsh j|ui gg, Wals afdedH, Sugaj,and Bisgh 4495
Oravigéljuigel [an gum were gry- ol eﬁroeo prior t adding to

cohdvatratenb] ned.azsol Ut 1g8n.| Os@ngel j445CE a@NCEntgsatle was | 165
Sugaided whj | e st rrim; andg;he 14_30p-| was adpsestled & o | 450

HMpsetingZh ng a 50% 0‘&‘czltrlc acid solution whille
soluliank gl TRE bel ,,3110 wal —theflpfocbssed witth—Foc |0
;{?,QP‘E??%“(%""? t egpe ratuq_g hogggeni ngl DNoad £6QQ POsigda2100,
celfulokSgunbt ROE, DU0 Secand stage) ang a finpal haat of

(2% sv@orf)or | 4 steconds o ol|l owsdl by &2®olimg t o 8&ehileneo 1000
Sumepnper at lir 400.00hel $988/48r 2 J80.90a sl 18601 (568010 { 5800(0] |e#P00R T (050000

pol yet hyl ene terephthal ate copol yest er Nal geneo

[0d%§’9 [ 'ereg t E‘frie ﬁ%ﬁ%&%ﬁj’ w&g&ﬁg&ﬁls%g "‘f&?ygr@ge% BRM5°C DI-water
to m@bmpt w6 slimumilk solhtéons thaindk solals elon-lfaumivvldyr alddrVater were mixed

us18%§ Wgé g?ealnql%% gt at gﬁlﬁﬁ%’h t”ﬁd g%{ % ?%%b{i‘gf%gnéﬁgleé ];]o ambient
tenqumﬁ ectin etlﬁamlulo@e glie powés ang dispérsdd igto ﬂﬁ@{?l@%ﬂg&fﬁlng a high
m. however ste snDo not wi t hst andi .
Spegg e fo ma ?régﬁ’tsaﬁﬁt drhtﬂg’ﬁ Hiher 68t 1&8’% & 1Vt @%’ém@’fﬁﬁr}gr 5 minutes
andPARKkoRobINKThe Hesit WesISseghh 0 tH Wbk AdRa%S the skim milk solution
PCT/ US2007/ 070844 sedi nentati on evi dent, but the

andybiiel feren feweminglsp. ddwitempepityre of Hierppmbiged sPlutiopwasyesidicd to be at
° I
abdup @t e{?ﬁr ice %ﬁsc‘ atﬁfrég It g?%ﬁ' glb(fl?lgg L%}é: gaac : H{W&% db“ bRA&d r5)1‘101' to

um coatl ng I cati‘on st
adding to the combmed solutlon Orange juice concentrate was added while stirring, and the

pH was adjusted to 4.0 using a 50% (w/v) citric acid solution while stirring. The beverage was

then processed with 70°C pre-heat temperature, homogenization at 2600 psi (2100 first stage,
500 second stage) and a final heat of 121°C for 4 seconds followed by cooling to ambient
temperature. The beverage was aseptically filled into polyethylene terephthalate copolyester
Nalgene® bottles at 30°C and the samples were stored at room temperature.

[00038] After 4 days of storage at room temperature, the samples were visually and
orally evaluated. The high methoxy pectin control showed signs of sedimentation at the bottom
of the container, even in the presence of high acyl gellan gum, however it tasted very smooth,

notwithstanding evident sedimentation. For the 0.25% cellulose gum based drink there was no
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Upon increasing the cellul ose gum concentration to

0.32% the sanple continued to
WG epassion and good nout hf eel .
gum and 0. 03% hi gh 5 acyl
conpl etely stable and snoot h.

denonstrate stable
Wth 0.40% cel PQii/0Sm07/070844
gellan gum the sanples were
[ 000391 Viscosity and

el asti ¢ nodul us neasurenents were carried out at 20C

to test the
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ad a very

ow e

bhSutrieel
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performance of the stabilizer
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under these

wepandasuffident wmouht of xglhddsa gumiveatppche presaedwingthe hdidification step.

bserved w

U the R0038 B SEucth

idb 8o esatolednpteTin

demoakirdte ghtde suspehisionsinyl gbotoutfet WHE 0140% @WEMse gum and (r)].03% high
t

< Bl g

IR

0. 32% iand 0.4% cel | ul ose gum wi
Wil andgaogls ¢l ose to 1.0

[00039%S/ CNRischiiey dhd BhsiPMUltlss MBashRet@Werid £38e BT @E: o test the

el | an gum system provi ded

acyl g s of:
Pe{fﬁgﬂaﬁl@e pt e stpbilizeripaderdhese censiitioparJesiTghleddy Theyesclin stabjlined sample

ha8 b3y 1b% %ﬁsﬁ@ﬁghﬁlﬁ% &

val ués than t
thaj wes eident abpbserved vwsthrtis stebilizngeystem tMemevhila) theselilate gum
i sual..obser vat

st UERRE e ol i

8L R e i

adequat e suspensi on

MSE d'tﬁdd}%lé% 1 %%L&g@{ﬂsYljéeztﬁ%g%]&sﬁension

met hoxy

rpigedtirtilizss sstems

(0.82% 230 C.4%0celilasp gurh iwithr0. (892 hikh @eY1l gel1 @t gund) haRis values close to 1.0

cel | ul .0. 40% ce] |
ayifients Siches pomESy
addijuaie sagchsigebt B pldtat) ThE Ybinds¥e|eaf/hi
Sedi nent ati on Stabl e Stabl e Stabl e

Qi Vircosibnirduas tandhabighmethoru ppasindrigivagy! gellan gum
il

aspat Hiduy e
stab1i98d dafnp ORIk e OhEek vhindS
Viscosity (cP) 6 4 13 10.

EXAMPLE 4 [ 000401 The effects of fill

| o 0. 03% hi gh acyl gum + 0.03%
tg%ﬁﬁﬁﬁ&éiﬂ B%W%&?Wm an gy sysien grpvided

Hey9 Eéﬂaﬁlé]mn\étaﬁiﬂ?éed samples

nesl cnR)
s 20C 20
tenperature on

Tabled 15 t\iibual pbsgriations, owithiidel yéscouiiyland glastiembdiged hedsuregiens at

20%t.abilized acidified dairy drink at 1.5% protein were
det er m negyom, Léctin + 0.25% cellulose | 0.32% cellulose 0.40% cellulose
0.03% ﬁlgchl:cyl gum +0.03% |gum +0.03% gum  +0.03%
gellan gum high acyl gellan high acyl gellan high acyl gellan
gum gum gum
Visual ] ]
Observations Sedimentation Stable Stable Stable
Mouthfesl
Texture Smeoth Grainy Acceptable Smooth
Elastic
modulus ) 0.0 1.88 1.04 1.0
{dynesfcm®)
Viscosity (cP|
at 75-s zg°$:: } |64 13 10.8 14.9
EXAMPLE 4
[00040] The effects of fill temperature on the stability of a cellulose gum/high acyl gellan

gum stabilized acidified dairy drink at 1.5% protein were determined.
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WD 2007/ 149719 PCT/ US2007/ 070844 Table 12: The effect

of fill tenperature on the stability of a cellul ose
wQ@earhigh acyl gellan gum stabilized aci difi eRCHEB2097/070844

drink (1.5% protein). 0.40% cellul ose gum+ 0.03%

0.40% cel l ul ose gum + high acyl gellan gum 0. 03% hi gh

acyl gellan gum 30C fill tenperature 85C fill

tenperature Percent Percent ww Gans wlw G ans

Wat er 45.17 2258.5 45.17 2258 5 Skimmlk solution

T{A015; "‘ﬁl\f freofo %1#%33%;: gﬁ%%ﬁgﬁ’l@s%ﬁn/hﬁp g eellan
Q%ﬁ eeldl%aﬁ1 7 515 p’f??l cel lul ose gum (2%
SO| utl on) 20 1000 20 1000 Sum 100 00 5000. 00 100. 00
5000.0 5 Table 1 04tﬁtfhemedseo|ﬁmi-ob3% @&/ﬁ%&mﬁ&aaﬂnSSE
vi sual inspection|aftigha ust or Qé’oﬂﬂhm ellanGium %
cel lul ose gum + 0 9&%. feppp .agﬂ'egurr Fm WQH’—‘?&«:—/I
gel I an gum 0. 03% hi gh,,@cyl gebrb@d) gH My ,3 Clfi klamsen

waeC fill tenp Vispal jfQseryvatjefis Japk e, S{abbiss
skMbmiikT €€ Text ur e[ Smbot h 9pibot - Er|sti ¢ npaurus 1

solLtiB (207N / el ) | Vi @eesitly (ap 141 9 228. 7| aty1#5-s
Oratie juife ¢ddidbrltiate The pragress| i nclsided; di sper $i ngadl | k
Sugar i ds _non-fat powder ol nt o] 25GsPl -waterg toO nelkgg a R0%
latynyembd dunsol Ut i on. Wesng B high Speedh.oi X¢r, @s
coltuRBP@ARU kSutth) S0C wagp helld #ep 5 M n@nd [T hagecoo| ed
sulh0 anbi ent tenperfat ufogop Cel | Bbdee guMpender ¥mso
di spersed into 50C DI water using high speed m xer to
make 2% sol ution, mxed for 5 mnutes and all owed 15
to cool. cellulose gumsolution was added to the skim

Taple 13: J5fast ofdfillingat 39PC end8d Cor visusbinspertign after 4 days storage at 20°C.

(&)

0.40% cellulose gum + 0.40% cellulose gum +
0.03% high acyl gelian gum | 0.03% high acyl gellan gum
30°CHfill temp 85°C fill temp
Visual Observations Stable Stable
Mouthfeel Texture Smooth Smooth
Elastic modulus '
Viscosity {cP)
at 75-s 20°C 14.9 20.7
[00041] The process included dispersing milk solids non-fat powder into 25°C DI-water

to make a 20% skim milk solution. Using a high speed mixer, a temperature of 50°C was held
for 5 min and then cooled to ambient temperature, Cellulose gum powder was dispersed into
50°C DI water using high speed mixer to make 2% solution, mixed for 5 minutes and allowed
to cool. cellulose gum solution was added to the skim milk solution and stirred for about 2-3
minutes. The temperature of the combined solution was verified to be at about 25°C and juice
was added. Dry blend sugar and high acyl gellan gum were then added to the combined
solution. Orange juice concentrate was added while stirring, and the pH was adjusted to 4.0
using a 50% (w/v) citric acid solution while stirring. The beverage was processed with 70°C
pre-heat temperature, homogenization at 2600 psi (2100 first stage, 500 second stage) and a
final heat of 121°C. The beverage was then filled aseptically into polyethylene terephthalate
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m nutes. The tenperature of the conbined sol uti on was
verified to be at about 25C and juice was added. Dry

whk@nd4ssugar and hi gh acyl gellan gum were thePCHUS®07/070844

to the conbined solution. Orange juice concentrate
was added while stirring, and the pH was adjusted to
4.0 wusing a 50% (wv) citric acid solution while
stirring. The beverage was processed with 70C 20

coﬁl?éssgkﬁ ﬁa%a@%&s;ﬁé §%°r¢d&'$99 i1 I%tggggsnbo%ées r?g Bgﬁgp %tr 2 ZiI]‘iIcl)tce)S The

sathfles @ereBhoreda \resm dpmpeegurt |ﬁ{ﬁ‘l'f01i11 dalyeghdavelpttedal | y i nto

(oBRRY Cesp b Y IEL R Ron Aot U davis SR Bt B Sapigleh demongirated good

staB{iGy. Of ectMabtef 14l IBotHMhO afibRASardNot-FiBEd SinpB Gvefr@ﬁmé’oth in texture.
m nutes. The sanples were stored at roomte rature

Elgstie mogdulus daty SOTapRING i forsaeples derpersirator bigh modylyseishies pppable of
keé}f1ﬁ§ﬂhe E)ﬁiﬂélnéjlﬂﬁﬁspiﬂﬁ&? %otuggthek?ﬁ{ hll?ﬁﬁﬂ'h) a%sg{fg%?'iﬁ ﬁ’lgﬁlﬂus than the

t B t
ﬂrﬂ%mﬁ ﬁﬂgd nglpéﬁa ﬁ%ﬂllb@ly;/\%ip botsﬁﬂiﬂdtShmm% wag higheein Viscgslagﬂqamthe ambient
ﬁI]}g? Euzﬁlqﬂé ﬁ%geada?ao%aggéslt&%ét% thttﬂfte%@%me% ageie {@Qpr g@llﬁﬂng cellulose

ul'us va capab
guinﬁugumyégd]amgumtstubug:bdudléﬁbd)ﬂaify drirﬁd san‘pl e was hi gher
in nmodulus than the anbient filled sanple. Simlarly,

e ol 4f$‘éw%§§pﬁ%f05.&@a%ﬂﬂéﬂf“ﬁ@fég%¥é%§§f e that both

gun hi gh acyl gel | n®§UpFEl PFX&'@“&&: d|$ % cﬁlﬁ#img:?g:g‘%%
anpl és a

drinks. 10 Tabl e 1z St a%"ﬁ“gﬁ(

Visa@ObseivatignaTper ature. 0. 4U%Sﬁ18l'e' itose gym + Y. Ud‘S&able

MolthfdeVTé@irb Ul 0S€ gum + 0. U3%mdpigh acyl gell an guSmbetgn

Elaattymodu@is an gum 30QC Ti Tl teﬁr/g B5C fill [tenp Visu %
(dysesforai} i ons St abl @ St abl e ut hf eel Texture Snpo ?1

Visepait(¢P) El astic nmogul us 1.0 {.g37 (dyneg/cm) Viscgsity
at15980°G: 75.5 20C 14.9 20 7 15 Exanple 5 Table 15 The

wor ki ng pH range was investigated for cellul ose gunt

hi gh acyl gellan gum stabilized acidified mlk drinks
Exgmpls$ protein) for pH 3.5, 3.8, 4.0, 4.2 and 4. 4.

0.40% cel | ul ose gum + 0.03% hi gh acyl gella gum
Table 15: The working pH range was investigated for cellulose gum/ high acyl gellan gum
stabilized acidified milk drinks (1.5% protein) for pH 3.5, 3.8, 4.0, 4.2 and 4.4.

0.40% cellulose gum + 0.03% high acyl
gellan gum

Porcent Grams
Water 45.17 2258.5
Skim milk
solution (20% MSNF) 225 1125
Orange Juice concentrate 3.3 165
Sugar ) 450
high acyl gellan gum 0.03 1.5
cellulose gum (2% solution) 20 1000
Sum 100.00 6000.00
[00043] The process comprised dispersing milk solids non-fat powder into 25°C DI-

water to make up a 20% skim milk solution. Using a high speed mixer, the solution was heated
to a temperature of 50°C which was held for 5 min and then the temperature was cooled to

ambient temperature. Cellulose gum powder was dispersed into 50°C DI water using a high
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Percent Grans Water 45.17 2258.5 Skimm |k solution
(20% MSNF) 22.5 1125 Orange juice concentrate 3.3 165
w@E00an491950 high acyl gellan gum0.03 1.5 cRCT/UR298B070844

gum (2% sol ution) 20 1000 Sum 100.00 5000.00 20

[ 00043] The process conprised dispersing mlk solids
non-fat powder into 25C DI- water to make up a 20%
skimmlk solution. Using a high speed m xer, the

spﬁ% H fx'fepf?) r@ﬁt'réh a@@ﬁgog&%% u%ﬁtfgr'g)l%méx (} gliomv;geg% g@#lgg cwzlﬁose gum
slarbwveaddedtopbe skimmailk Gbitionland ﬂn@dlﬂ)mfw/&ﬁmms The temperature of

' d,i.nto 50C. DI t j
St BRRGE s Uty 9 B Bk B Bl e ares gl Ry ended
sugfoand highi a@j?l gellark@n fvefe Fdded lﬂ]ﬁeﬁ@nﬂﬁ{éd&bluﬁwﬁ‘ OrafgeaRE concentrate
lurry wa ed to the skim

m | k
i g e e DS 2R BaR 7 e Bt YoM B0, 3.8 4.0, 4.2 or 4.4)
ustn@ A1%0 @{)W{/Fc&fc acmsmﬁ@mhﬂ@gnﬁﬂg btk @evgrf@g% vi/ﬁ ﬁ'rédg&‘éd With 70°C

be at out C and juice was added
presheph fempeEptwp Jiemegstizagion IaF#ﬁOQle (\%Wbﬁlatﬂlm, $@0 sehend stage) and a

[ [
bR ARG A o 5, SAUEELL g g mo
polyethplsoe tﬁv@hﬂ}dlxéac@plﬁst& Nalgdg® HotHewat 38°@) Theisimplesavdnd&tored at
[1.C AC] soI | ile stirring. The
roé)%e@paegée&rwgosrfa “gaé \%ﬁ‘?fﬁg\goc pre- heat tenperature,
[000ddbgeni Afted @ﬂay@l the 6ddbl1 procésadilf) pHi 3.5 hacslagPartelfdtes suspended

segond final heat of 121 C for 4
thropGHEbe 2 befhetpec HissSheverses weie epnaifersglia bs sumely prany upon ora
evzflhdtioﬂdwllﬂﬁtaﬁ inddSHsy B 1Y}t ofeﬁf ﬁ%ﬂl&%e@érﬁe ﬁﬁapéré{aﬁﬁ} %?wri%a smooth

eneo bottles at §OC he sanpl es were stored

fextt%% the hpesragetiptoH 38 afl@blrgh@ray%ee ledfal uat ed. [00044]
{Odbﬁgfr 4 SRy m&ﬂﬁusst%f%h&cﬁgcpﬁl ed, lesoilggef%glgcplugﬁg r Were stable.

particul ates suspe roug ut t

The wigegsify @@rw@mnmr@eme Gh@tnﬂ FemeX@ toeh$| Theye samplespen
ncr ease in

corBlly R 1 B oo el 5o BeoRli A B b ramee
forttiex¢alinkse g.uﬁ/ﬂ’ughbey@’eagegumktahlﬂzéﬂ didmnilk diighseras 334.4, See Table
16Table 16. 15 100045] El astic nodul us data indicated

that the sanples at pH 3.8 and higher were stable.
Tatlb €6V pHe ey aluatihGoseAubRO Surh/NESERS] Qeﬂlah %emr%dbh{zeahmdlﬁed
milR-dBink®(145% protéiB)S for RIS, 258, W, 8.2 QU etel y stable wit

No sigh of Vi si bf € Bedi meptatiopn, suggestiny t hat the
wor ki ng _pH riamsies.5 pH3.8 | pH4.0 [ pH4.2 | pH4.4

Visual Observations | .0 | stanle | Stable | Stable | Stable

Mouthfeel Texture | Extremely | Smooth | Smooth | Smooth | Smooth

Grainy
Elastic modulus
(dynesicm?) 1.45 1.06 | 096 | 0.99 1.0
Viscosity {(cP)
at 75-s 20°C 13.7 11.7 12.4 16.7 21.0
EXAMPLE 6
[00046] The process comprised dispersing milk solids non-fat powder or soy protein

isolate into 25°C DI-water to make up a 20% skim milk solution or 5% soy protein isolate

solution. Using a high speed mixer, the skim milk solution or soy protein isolate solution was
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for the cellul ose gum high acyl gellan gum stabilized

acid mlk drinks was 3.8-4.4. See Table 16 20 Table
wageo7ps7iange eval uation for cellul ose gum hi BEI/EHS2007/070844

gellan gum stabilized acidified mlk drinks (1.5%

protein) for pH 3,5, 3.8, 4.0, 4.2 and 4.4. pH 3. H3. $

pH 4. pH 4. pH 4. Visual Qbservations Stable Stable

Stabl e Stable Stable Mouthfeel Texture Extrenely
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wat er
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%‘ﬁ%uﬁ?%\’% 1Z2dded to the

Ef)‘%;é} l{éatc{emperature,
homg@nzablpn a2 608 st (B 0(bfinst stagee$00 sehdatdge)ent & Ginddwht.of 121°C for 4
%ﬁlgén %sry.p{igally into

potyeﬂipknate\néphﬂﬁiatd &t@o@@ﬂﬁﬂ Metgens® bortleoat 308G andthe kirkpled Fere stored at

Ryt bl

juice concentrate was added

and the pH was adjusted to 4.0 using a

while stirring,
TabR%( ‘doﬁ*)panéiintcff IsGy Abteth Sl dﬂri Fotdihkd @ete?ﬂdlﬁer th88ffect BBprotein type
(gt?l rs?x%selﬁ gomer at ure,

in PEUIRIGS BulfatPic £ Gl a0

hom)genl zat | on t~ 260
second stage), and a fi naI heat of 121 C for 4 10

DCLUHUID, I'TCTT bUl.U Fy l U all l CITL l CSWI al Ul C~ IIIC so

bever age ywaso.d% J:élleldseéhﬁﬁpt I ¢al d.as%icartutbse Quavh v etjhyé. m‘}ﬁ:ellulose gum +

t er epht hal 803% Wigipasht m 0 cyl deliantgums 0:08% B@acyl gellan gum

and t he shmbPewantwer e Ssamsr eql afercepioomm t @Aper 4t uPecdnbr Grams
Waﬁ%’ur days!| anfb-Bval uat?ei85 See t3Ahle 17, 173%H| 172867 1483.5

'Gdﬁrg& i son of _soy |protein and dairy|proteinito ‘
s"s@%ﬁ} "ne th@ 8ffect proteir® type 18 infa © 0
Sofr u" 0St gunl ||! g: a.l..yi gci : at—ogum st-abtt=zed
isofaéd d1 T1 ed| progei n [drink. Dairys$oy $oy 1as0 33 1650
(5% solutmn)
nglzgﬁtjr‘:t? 3.3 165 3.3 165 3.3 165
Sugar 9 450 9 450 9 450
high acyi geilan
| gum 0.03 15 0.03 15 0.03 1.5
ook oot 20 1000 225 1000 25 1250
Sum 100,00 5000.00 100,00 5000.0 100.00 50000
[00047] All of the trials tested tasted smooth and had excellent stability. See Table 18.

This indicated that the concentrations of cellulose gum used were sufficient for protein stability
during processing. This is in agreement with the elastic modulus values obtained. Viscosity

increased when switching from a dairy to a soy protein system.
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0.4% cel | ul ose gum + 0.45% cel | ul ose gum + 0. 50%
cellulose gum+ 0.03% high ac f gellan gum 0. 03% hi gh
wa@eiod/1¢geehd an gum 0. 03% hi h ac 1 ellan gum PerRB&nuUs2007/070844
G ans Percent Grans Percent Grans Water 45.17 2258.5
32.17 1733.5 29.67 1483.5 Skimmnmilk solution (20%
22.5 1125 0 0 0 O MSNF) Soy protein isolate O 0 33
1650 33 1650 (5% solution) Orange juice 3.3 165 3.3
165 3.3 165 concentrate Sugar 9 450 9 450 9 450 high
acyi gelian 0.03 1.5 0.03 1.5 0.03 1.5 wumcellul ose
Talerh82 Congegsaoiyistody, dastit 250iules,2n0usileeltand visSalmbi@atd
5000. 00 100. 00 5000.0 100 00 5000.0 20 [00047] Al of

et

thetl'iaibtcatc.l tastea—shpotn a..u had czu..cnnct
stability. . See Tib(;ﬁ;‘]fg'ﬁyloss-r b§5°}o ﬁuk&% %%0"} E e
concemtrations of cekhmdose \Ehin S bl f,f, i ent
for protein stabi [0i08% highiaayi gigiplWM| high achhgediari |[S i n
agr ee " ' lues 98Bt ai ned.
Vi scosi t yVistalcr easedgphien s\ t ey frlom gaglgi ryl to a
soy pldtsenations by STAC WO 007 iae719 . o8

PCT/ U2 00aUtErReas 41 18 i sen scosity,
el ast jc_rfexytees, m%@el andog\lﬁgghal obgen}oég’tl an

Dai ry 4% cel | ul ose 0.45% cel | ul ose 0.[50%
cel | ul%ﬁ’g&';mug gum 70, 03% gus* 0. (3% 0.83% hj gh

W

acy| I nyl gal Lan rml Lan _dum gum
gum VivseeasitySerb| e Stc?? |l e Stabl SGQOoservat b%ns
Mout ht eal 7582988 h| Sno Smopt h =~
Example 7:
[00048] Samples were prepared to determine how changes in protein content effect the

stability of a 0.40% cellulose gum and 0.03% high acy! gellan gum stabilized acidified milk
drink when using 0.5%, 1.0%, 2.0%, and 3.0% protein concentrations. The process comprised
dispersing milk solids non-fat powder or soy protein isolate into 25°C DI-water to make up a
20% skim milk solution or 5% soy protein isolate solution. Using a high speed mixer, the skim
milk solution or soy protein isolate solution was heated to 50°C or 70°C, respectively, held for
5 min at either 50°C or 70°C, respectively, and then cooled to ambient temperature. Cellulose
gum powder was dispersed into 50°C DI water using high speed mixer to make 2% solution,
mixed for 5 minutes, and allowed to cool. Cellulose gum solution was added to the skim milk
solution and stirred for a few minutes. The temperature of the combined solution was verified
to be at about 25°C and juice was added. Dry blended sugar and high acyl gellan gum was
added to the combined solution. Orange juice concentrate was added while stirring, and the pH
was adjusted to 4.0 using a 50% (w/v) citric acid solution while stirring. The beverage was
processed with 70°C pre-heat temperature, homogenization at 2600 psi (2100 first stage, 500
second stage) and a final heat of 121°C for 4 seconds, then cooled to ambient temperature, The
beverage was filled aseptically into polyethylene terephthalate copolyester Nalgene® bottles at
30°C and the samples were stored at room temperature for four days and evaluated. See tables
19 and 20.
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10

15

20

Texture Elastic nodulus 1.57 1.53 1.58 (dynes/cm)
Viscosity (cP) 20.7 26.9 29.3 at 75-s 20C 5 Exanpl e

W@ 2007000481 Sanpl es were prepared to deternm neP¢ibWs2007/070844
changes in protein content effect the stability of a
0.40% cel | ul ose gum and 0.03% hi gh acyl gellan gum
stabilized acidified mlk 10 drink when using
0.5%1.0% 2.0% and 3.0% protein concentrations.
process conprised dispersing mlk solids non-fat
povvder or soy protein isolate into 25C DI -water to

The

0035‘/0 %ﬁh@dﬁﬂr Eﬂdt %ﬁ ﬁoﬁrt}w Wb %SfXOB, ééff{nlﬁegumand
3 A; e %ﬂnsoy Brorein "Lﬂslhl?n 0%, 2.0% and
e to " 70C, respectlvely, heldfor 5 mn at

either 566 or 7”" respectively—and-then cooled to
_H_&G_%F oin || nQA.ﬂ%lPrq\gﬁlnn rn\m&f_r_qujrg 3.0% Profein
dispersed into mﬂcqnt _\aramsy | Rerdentq Reicgit | Grame | Pércent | Grams
‘sn:('i“ e—2% solutioh 8014 é,wﬁ_aq SE67 In?fedS | Hbd [a18Bh%e 2268 | 11335
soiﬂ@, (209%&&# ose gulrm spl etsi dn was |added [t aot hie 1sd§i m 45 2950
Orfhdefjuice Bartbhitle F4 35t M@t T ofsa e irmubes—iper— 165
Suggiper at ure or MEg CO luhgde b(gl ot Ofdg WS ycn FT 455 C l§ 450
high@cgellabgum  25C| aniot | Ul 6.8 Wa9.0300€0i5 DY obd EMUEE SUgg T 15
|_celhilpde ftiny@% geiyffonp el [2an Qguitoones 2addedodno [t e Clommoned 20 1000
LSumg) ut i on. Or angb 19000c 65080090 o 100021t ~106.A8; | 580060 84P0.9 b 100.00 | 5000.0

stirring, and the pH 20 was adjusted to 4.0 using a

50% (W' v) citric acid solution while stirring. The
beverage was processed with 70C pre-heat tenperature,
[004fbgeni Paen tsting the §0pless the 0520 Protdin stmypde hghshgﬁﬂﬁ)more perceived

e RO R RO Wt SRRl Dheur 6% 0 2Bt ek ades tasted

smﬁoﬂhl whhl@S; 8%t rctainl wasi grdiny matyteichyheso dath eigpiittdeatthe 0.5% protem
C ster.

ol irelpes e i felmgilo siatlia? s PG CoRgR il the 3.0% protein

sar&pda kmald&équ]ﬁﬁﬁotb @Q'hﬁ@se /gaﬁh 14 StaBilide B protdid. XPsam ?ies were cgmpletely
saé]go7/ 149719 PCT/ US2007/070844 Table 19: The effect

£ Wb B\ piepy ofsedimengton vehichivasiie ageament iwith the elasti. m@nﬂus values

SR R e AT R o g

sangplem, and 5 3. 0% protein concentrati on. O. 5% Protein
1.0% Protein 2.0% Protein 3.0% Protein Percent G ans

T8 L85 AT AR 5501 5B 5P bl

of S@hthith @S €0QYMARE, v

stabilized acidifie

0.5% Protein | 1.0% Protein | 2.0% Proteln | 3.0% Protein
Visual Observations Stable Stable Stable Stable
Mouthfeel Texture Smooth Smooth Smooth Grainy
Elastic modulus
(dyn eslcmz) 0.72 1.05 1.16 2.27
Viscosity (cP) :
at 75-s 20°C 21.2 18.9 14.6 28.9
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10

15

20

25

30

Skimm Ik solution 20% MSNF) 7.5 375 15 750 30 1500 45
2250 Orange juice concentrate 3.3 165 3.3 165 3.3 165

wW@2®718619 Sugar 9 450 9 450 9 450 9 450 hi gh BCHIS2007/070844

gellan gum0.03 1.5 0.03 1.5 0.03 1.5 0.03 1.5

cellul ose gum (2% sol uti on) 20 1000 20 1000 20 1000 20
1000 Sum 100. 00 5000. 00 100.00 100.00 5000.0 5000.0
100. 00 5000.0 10 [ 000491 Upon tasting the sanples, the

cPaR¥gprotein sanple had slightly nore perceived

nout hf eel than the higher protein concentrations. The

UWeoldmnd 2. 0% protein sanples tasted snooth, while

3, 0% pryot.ej & rainy in texture. These data
s Eljggesfa‘gl C?S luﬂg%ﬁ.&ﬁ%%mg’.eg% FSPPTRNES SHRlPsE e And B lan U
| 2ss c&hé adidisied proweii Bevetagbbl ¢laith 1 Wherelnrsaidadelulo i is present

whil e the 3. 0% t ei le woul d require nore
cel | ul %rg@ *’S’ﬁl’ﬁ q'gd%’ttﬁﬁgqqti@%ﬂ’él Sﬁldcﬂeﬂ%g“‘Nﬁ presghiptabout 0.01 to
wer e ceogkelpstyy 15 stable, with no signs of
sedimeptation, which was in agreenent with the elastic
nodul udh agidified pigteigbevarage of ¢laim 2 whergipithe¢aliuiose gum is present at
Vi scoshgont gakyes were |owest with 1.0% and 2. 0%
protein sanples. Table 20: Conparison of protein
cbncenTherdidifiedproteisbryeragbselaint 3 whereimohe ¢xfllaldse gum is present at
el asti fbo ?g;/?%dl“ es and viscosity. 0.5% Protein 1.0%
Protei b 2. 0% Brotein 3.0% Protein Visual Observations
St.abl eTHt adidifeEpratelircbdSteapt of cldiid Wheein texdlulote SHM S present at
Snoot h bSnEgt 5.0/- Grainy Elastic nodulus 0.72 1.05 1.16
2.27 {WVREE %y Viscosity (cP) 212 16.9 14.6 28.9 at
6- s 20Ke ac2dififPrdehBeléfgd O G b biarMOIrs QiR the Gbil\am is
I/ claim 1. An acidified protein beverage
conpr i RESG dfabpUd¥&o.gum and gel l an gum 2. The
aci di frredacRfifbsy it 1 i L i
cel | ul olgéga gqm%ﬁgﬁiﬁl?g&%p%yggnaa oété/%.ﬁg% c@gn? gblg%g S?rt iculate.
18.0% ahiep agidifiedjpicirbeyerags of any of elaimsat-7 atborein Sidartionlate is
about v&%‘;{gul . The acidified protein beverage of

rel

claim ‘n the cellulose gumis present at
9. The acidified protein beverage of any of claims 1 to 8 wherein said beverage is an
acidic milk drink.
10. The acidified protein beverage of any of claims 1 to 9 wherein said beverage is an
acidic soy drink.
11. The acidified protein beverage of any of claims 1-10 wherein the protein

concentration is about 0.05% to about 5.0%.

12. The acidified protein beverage of any of claims 1 to 11 wherein said beverage is
stable for at least one week at room temperature.

13. The acidified protein beverage of any of claims 1 to 12 wherein said beverage is
stable for at least four months at 5°C.

14, The acidified beverage of claim 1 having an elastic modulus value of greater than
about 0,10 dynes/em?.

15. The acidified protein beverage of claim 14 wherein the elastic modulus is greater
than about 1.0 dynes/cm?.

16. A method of making an acidified protein beverage comprising the steps of:

-21-



about 0.25% 4. The acidified protein beverage of

claim3 wherein the cellulose gumis present at 10
W@bwat490182% 5. The acidified protein bever ageCois2007/070844

claim3 wherein the cellulose gumis present at about

0.40% 6. The acidified protein beverage of any of

clains 1-5 wherein the gellan gumis present at about

0.03% 15 7. The acidified protein beverage of any of

claim1-6 furthes [:Si [ onnd.  The
acidified protel ﬁn%gw%%e&g?lg%% d]ﬁﬁ%kéya?m 7

wher ei n sai d adding cpdrticudaté;s  orange pul p. 9. The
acidified projaein. e of any of clains 1 to 8
wher ei n said ‘@%@*P?@é‘??%pan acidic nilk drink. 20 10.
The aci di fi edagplyitgamappespeiategheroi] tenymeadt, clains 1 to 9

rein sajd, beverage is..an acidic soy drink. 11. Th
abl i 1 PIBOO SR AcK et protei begerag campriiis e steps of:
wher ei n the pligicpiing a FORGERsE aitd Ratel SndaRRilg 2 -H8KsheC;
about 5.0% 12. The acjdified protein beverage of any
of clains 1 t@reraringreeplpsesymysobiipabygispeisingzslldosegum powder
for at |east gRPwiEEKdHixn@aMdsrRprature. 13. The
acidified protein beverallée_gorﬁany OF§C| aims 1 to 12 )
wher ei n sai d ¢seling thgeratein disperision ahdthegellulesesgunt splution to ambient
nmont hs at 5C. acidified beverage of claiml
havi ng an el atgﬁlfsgmﬁg%ul us val ue of greater than about
0. 10 dynes/ cnidmidding Said fifoeimdisphrdioeshdpretitlosegihe veluthge

of claim1l14 erein the.elastic nodyl us J.s eater

t han about 1%3’%@@5@ in ghg ang segr ey %aaﬁum and sugar

acidified pr (ﬁlai(ﬂ;obl@gb@ﬁﬁ:eﬂm' h Bfutidie St eps of -

-21 WD 2007/149719 PCT/ US2007/070844 conmbining . .

protein, cel |%dBe RyfirulaigRolugion io the gompiatiemgndzadjusting to about

particul at e; p}gdjoysti ng pH, and applying an

appropriate thermal treatnment. 5 17. A nethod of

maki ng an acimp¢sssng hedinal qembinadipn gethe prateingichyglosdgum, gellan

Sr;].t )?Pf] g Ofai ag g%@?@géﬂ g.n@pe&fia}kﬁb By Héaii%g Lt(p‘lil%uy\%‘%r, h@lﬂggenizing, and
heating to about 121°C; and

cooling to about ambient temperature.

18. The method of claim 17 wherein said protein base is milk.

19. The method of claim 17 wherein said milk is a recombined milk solution.

20. The method of claim 17 wherein said protein base is a soy milk solution.

21, The method of claim 17 wherein said soy milk solution is a 5% soy protein isolate
solution,

22. The method of any of claims 17-21 wherein said particulated solution is orange
Juice.

23, The method of any of claims 17-22 wherein after adding the particulate solution to
the combination the pH is adjusted to 3.5.

24, The method of any of claims 17-22 wherein the pH is adjusted to 3.8.

25. The method of any of claims 17-22 wherein the pH is adjusted to 4.2,

26. The method of any of claims 17-22 wherein the pH is adjusted to 4.4.
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preparing a cellul ose gum sol ution by dispersing
cel lul ose gum powder into water and m xi ng at about
WG©7/1400% | Nng the protein dispersion and the cRCT/UR298B070844
gum solution to anbient 10 tenperature; conbining
said protein dispersion and cellul ose gum sol uti on;
dry bl ending gellan gum and sugar then adding the
gell an gum and sugar blend to the protein/cellulose
g SO 0 h o
o o AL aRE 1126 M Blcf SR I UhifRa i 2 0% wr
procesgﬁmgmmhsﬂﬁumal conblnatlon of the protein,
cellul ose gum gellan gunisugar, and particul ate by
heati ng to about 70C, honbgeni zing, and heating to
about 121C, and cooling to about anbient tenperature.
20 18. The nethod of claim 17 wherein said protein
base is mlk. 19. The nmethod of claim 17 wherein said
mlk is a reconbined m |k solution. 20. The nethod of
claim 17 wherein said protein base is a soy mlk
solution. 21. The nethod of claim 17 wherein said soy
mlk solution is a 5% soy protein isolate solution
25 22. The nethod of any of clains 17-21 wherein said
particul ated solution is orange juice. 23. The nethod
of any of clains 17-22 wherein after adding the
particul ate solution to the conbination the pHis
adjusted to 3.5. 24. The nethod of any of clains 17-22
wherein the pHis adjusted to 3.8. 30 25. The net hod
of any of clains 17-22 wherein the pHis adjusted to
4.2. 26. The nethod of any of clainms 17-22 wherein
the pHis adjusted to 4.4. -22 WO 2007/149719
PCT/ US2007/ 070844 27. The nmet hod of any of clains
17-26 wherein said pHis adjusted with a 50% w' v
citric acid solution, -23
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