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WD 2007/ 149719PCT/ US2007/ 070844 ACI DI FI ED PROTEI N
BEVERAGES CONTAI NI NG SUSPENDED PARTI CULATES AND
METHODS OF MAKI NG SAME BACKGROUND OF THE | NVENTI ON 5
[ 00011Acidified protein beverages have traditionall¥
wo nel/uded at | east one of four hydrocol | oi dsPCTHERP776844
cellul ose gum soy bean fiber, or propyl ene glyco
~alginate (PGA). There are nunerous publications
describing their use for this purpose, mainly
associated with the stabilization of the protein
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preferentially include
af or ement i oned %M@W@%éﬁi@%&w& s because

they prevent the protein fromdenaturing in the

acidi c environnent. The absen f or enment i oned

hydr ocol | oi ds n§ﬁ§ﬂgﬁﬂ%§Npé¥%f§§ﬂgﬂﬁgiggisive protein

aggl oneration | eading to precipitation or curdling

and inpaired organoleptic attribytes. [0002]T
[00#br ererATEfiekipRyeR etiest devaFrdonsly, BERYESE gy st omo of four
hy%t)éo@ﬁfcﬁ: 2B E&%&sa ?x_u'h,rhﬁ& basgibdh of prowsene Elyoehuiage@GA). There
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O her hydrocol | oi ds such as agar, alginates, 5

carrageenans and | ow net hoxy pectin also exhibit this

fluid-gel behavior. Wile gell-an guminparts

excel | ent suspension, it typically pronotes the

aggregation of protein in acidic environnents when

used as the sole stabiliser and for this reason has

not been used commercially in acidified protein

beverages. [0005]1t is desired within the beverage
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WO 2007/ 149719PCT/ US2007/ 070844 The result is that

the gellan gum s highly suspensive cross-I|inked

nol ecul ar network is distributed throughout the drink

providing a nmuch greater capacity for suspension of

| arge particul ates. [00011] The m xture of structure

form ng pol ysaccharide and protective colloid is 5

i ntroduced in such a way that the latter is hydrated
incrafdied eistdyiry Hizsipates meirmemk)plaﬁtmb@a‘slpmwe@bﬁ% This pseudoplastic

beh%&%ggﬁnﬁgga&g%ﬁ%eﬁxﬁ oug rﬂgq dmlé‘ﬁ%%@ a]li)xf leE&?tP nPfifested as

exc@Riv¥ nfluBR&I SRGS mb%lf Phes et nadd Oiflud geﬂ” thieetoriis|dkal pseudoplastic
protein portion ternatj ve

LYok 5o R G s e Binares

(shadtlmm@pa@ suspengingsnaiurg; OFisF BYBReY TR P RN

cartabibhfhs 36k IJVQI:HIQZI’I%Qg é#ﬁ alls%teg{ﬁ?bltaﬁs AuRIeRAb&HaQios. 0 Mile @tllan gum
@l LSRR CBhvent i ohal st eps of pronoting protein,

1mpaﬂ§ fcpllénd Buspénsidng 1tpym¢zéhrtp|rmeot9@thg aggrpgagion pEprotein in acidic

npl et e mai, nl 0 e [
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gel lan" gam Full activity of rotective . .co
[008Fd t he Tt isdpdregeyithip thg bevsrags 1p€usgg 9 %R?glaleta%ldg rotgmq)everages

111ch ang M SR Pdifa8 (PRGdie 'Prﬁ@(rdr REy drﬁﬂ(stcbl@taﬁlﬁig(huﬁpeﬁded}ﬁaﬂﬁicﬁllmes The
ges are exposed to conditions of dynam ¢
curfedt iﬁud:rﬁmh icdigcieddo ting g@lalngnmgu epmbinagongvidh eelluiqse ghym. More

or fluid,. he fluid-gel beh
e A BSUEIRE g 0P B e g cavir
proRREMby g@fin hﬂhrébﬁjadcthm wlhesndyhmmus st ghatipropfsprofeins and

coolln and its parti concentration. If |arge
suspensiond partiewlatgs Bfoi"’}‘ijﬁig g@’d"’s&g{lﬁ‘er before or after
heating the finished and packaged, the acidified
protein beverage will have dranatlcally i mproved
suspensi on and i ncreased BUMMARYdependi ng on the
sterility of the conditions applied. 20 [00012]It is
especially desired to introduce particulates, orange
[0006] P IS M&giflkerbic bévigagex aepbent di maor Igyowtht grea for human food

acidified protein beverage after.h e
chqieq e tp ghejp pleaging; t@sﬁe t"@ﬂ’ﬁg}%{’% F,gd P?ai@g% ﬁlil Qus 1%1@ lILfeW innovations
in thd %ﬁcﬁﬂab&no%em&bﬁgéﬁ%@ﬁw deveemEhts alithl rogad Ité fhe expansmn of the

package, ~or at the very least, in a sterile stor$gg: fuit

systgnsd toradd m@m:hamcnemtfos suchorsohe inslusopetgise BrlRpApd 58g fruit pieces,
wi.th s i f RtdrPRbES i 12151 inerals and so on.

Jel]ge%lﬁsu‘fege?g ﬂh% g&glﬁg&aag%&?g}ngl nafl on §/| el ded.

PribP®ithé sd’nEﬁNbﬁtB)nVilt whs m@gmcdczﬂ ¢o sustiinstha Fespensgon of large and/or dense

pa@p&lp‘éggg @g{;&bﬁ%gtlu%ft g&éﬁe(& Prﬁf f E%/V%{agm? Svlh%yhgll f%g a short time of even
severABbhds 67 B{/ér){h@ fohe aitrd Mﬁstéﬂhz@@ ErAS tof @i pngLet fRhetcurrent technology of

suspensi on of ora@g p and can be used. to k#ﬁ q{ lular
acﬂﬁ‘reﬂlpwﬁatbe@ermsb leatlcr?a@ﬂ)endair?a using pEPtectiyp Gollepl; 1© keep micellu
ul oses BhRisbe: clblbRence by what is
or §’t“3 qard ‘%ﬁlﬂ uﬁgdse g%)g%trgn%a?ga&efg%ﬂlg |gf ecultra hi gh enee By W
gehRAPEPAicUdEtoar aii ddsegtipn oteehaniBOsusheat dafepaRelcs &ty gmall enough to
mnimum is i,cabl e to chi d to th
su %@echdmg—%@t@l(%éipm gbg parLtJ thes 0%&?(/% (r:réiﬂ%:% ﬁglla}] 16s1 nlo% %dssorbe to the

pr&é‘ﬁ"leha%p@'lb&aé FQ@@ to" phetde ﬁkeﬁetclesa@nstnp:asb etursuz@d small or large

acidified protein beverage systeﬁp 00014 les that sovern
pa:awuutefswoeéorrfh#ltkm%ﬁqf nREZCRPETEIR BaREITE eI iCE EI“Btpelgmp &

heen agh| dagldiity en@le protein or proteins

theﬁéﬁ?ge %ﬁl %%%ﬁg+gﬁ §§;§$§ﬁg§%ﬁgﬁpaﬁﬁ gtldlflgd b

m | k drlnks u5|ng a conbi nati on of cellul ose gum and

gellan gumas a substitute for,single gumvarieties

i's described herein. One nethod described herein

requires heat treatnent to hydrate the protective

colloid while another sinpler systemrequires only

cold hydration of the protective colloid. [00015] A

stable acidified mlk drink with | ow protein



10

15

20

25

30

[ 00021] The foregoing summary, as well as the

follow ng detail ed description of preferred

enbodi nents of the invention, will be better

under stood when read in conjunction W)

2007/ 149719PCT/ US2007/ 070844 wi th Tabl es 1-

VERHT B under st ood, however, that the |nvé,g?{dg%00mms“
not limted to the precise arrangenents and
instrunmentalities shown. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON 5 [00022] Two initial systems were tested to
achi eve the suspension of orange pulp within an

aediediofli el forid kndipi rekvitBmentEsharipitiasia chasgsrisjos ofyfhq pefysaccharide
b]égllgrl }%X&deg&g oY Bk %%@Q Mhditiond 1RR dh hed Indeed, some

gum “and system hi gh nmet hoxy pec
pmig,mmcmmmofe(abpamnﬁm abesyive ¢ intored mb@g@wnﬁé@@@ @ﬂapez‘@ae protein
agLaltled biREOABEH BloYective hydrocolloid
°8 oS @8%ﬁ&%mg§]? E‘g%{l}&aﬁ%ﬁald signifi ggneic wtrlealyueco 7
taﬁllﬁil mens gmafallp Rccapted funﬁwmn@m¢§ed@é¢fwﬁ?‘@wgpﬁ | k drinks

3y SR8 LU FURNEEE kst e v o
csi3s pinkcei anspenﬁoﬁ methanjsul fsomeckingis gefeired fonasafiuit pels't renterrupted
gg%ﬁgléa? h Lo k t%ng 'gg%d%%\{ggg nIBftaaﬁg B 51%1{1 &Bﬁt ﬁncphav@‘been dﬁ]munstrated o
havech S@hy b!hﬁ@&o gwjmmi lardge paIZwlajesbmé)rmbummmegmr@H jon perceived
B T O BRI, B LB e it
pandThateliablogs of Gnidagelsdi frieB dstabiliskeddn ineée] pHBaY @mbgow\mlk driks
15138 ety b LI P B i
cﬁtﬁhﬂiﬂoﬁﬁlmeﬁb&‘ 15 15 15 15 15 Orange Jui ce Concentrate
[ls_p%g] Bri X&bé gsengraﬁy %el% geli%f %ag abscm%ﬁn&e tlIer éHnliferfBiHLa@ production
methods for acidified protein beverages that other polysacchatides have an inappropriate charge
and/or static potential which can interfere with the ability of the protective colloid to adsorb to
the protein micelles. In fact they generally promote agglomeration rather than ?revent it.
[0009} Typically gellan gnm, which is anionic in nature, promotes the aggregation of
protein when used in an acidic environment, however, cellulose gum, pectin, soy bean fiber and
propylene glycol alginate, which are also anionic, have successfully been used in acidic
beverages without promoting the aggregation of the protein micelles to an excessive degree.
Combinations of low anionic, almost neutrally charged gums such as guar and locust bean gnm
with gellan gum or more highly anjonic gums such as xanthan gum with gellan gum, have
historically been unusable in acid profein beverages. Based on these past observations in the
art, it would be unexpected that two anionic hydrocolloids would be useful for suspension of
particulates in an acidic beverage. Furthermore, it was unexpected that either high acyl or low

acyl getlan gum had significant value as a suspension aid in either directly acidified or cultured

acidified milk drink either alone or in combination with other hydrocolloids.

{00010} It has been demonstrated that in dairy and soy based acidified protein beverages,
as non-limiting examples of acidified protein beverages, use of gellan gum does not impede the
protective colloidal activity of cellulose gum during the produciion of the acidified protein

beverages and that this combination can be activated in a convenient and one-step operation.
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9.0 9.0 9.0 Sugar 9.075 9.09 9.09 9.075 9.09 9.075

Hi gh acyl gellan gum 0.025 0.03 0.03 0.025 0.03 0.025
Cel l ul ose gum (2.0% solution) 0 0 0 0 17.5 20.0 High
met hoxy pectin (2.0% solution) 20 19 20 22.5 0 0 20%
Citric acid 0.52 0.86 0.86 0.89 1.12 1.26 d 8844
WOR0GHIBUI72 50,21 54.96 52.34 5 * Note: tx\gb?‘n]é%ﬁ?’

of fruit pulp used is not included in the total

-volunme of the fornmul ation, but is added in addition

to the total ingredients. [00024] The process to
prepare the sanples fol

The | rechit ndhatffé@ gothnd ey B rhl@lg@@pgysz%qrgﬁs%ggﬁ awiecﬁar Hctwork is
%ﬁ%{i ]t'no %Qﬂﬁﬁzj ot EQ%CE gkditﬁchﬂﬁcﬁp ot sugpension of large
|ent tenpérature. sperse pectin or
mbihlatbxnse gum powder into a 7SC DI water and stir
{@bﬁﬂghy dr O et d(ol}')ég{ﬂt&%rfol'@m BBoBys &t Udnkd OfyStetiive ccflloxd is

to anbient tenperature., dispersed and.
itrod @t mhamyﬂvhtheéﬁtewwww OT| {HRpgH 2 disper

ug.utg%xa'i{tedafn nd, 96 dgo B s Theréft darDBEH b brS lﬂ@ﬁeinh ﬂiu@ sigmilgthnmavailable
fonand stir using a Si Iversong
as if only dispersed, before combmatmn with the milk protetri pom{m Altarnauvely the former

may be added separately as # dispersion or in a crogs-linked fluid gel form and the latter as a

separate solution. Once the conventional steps of promoting protein adsorption of the profective
colloid are completed, mainly through heating, homogenizaﬁon,_ and pH adjustment, the
acidified protein beverage is then exposed to heating conditions that hydrate the gellan gum.
Full activity of the protective colloid and the fluid gel production is believed o occur during
cooling and shearing. As the acidified protein beverages are exposed o conditions of dynamic
turbulent cooling the gellan gum forms a siructured network, or fluid gel, thereby improving
suspension {hrough high pseudoplasticity with a yield point, as determined by the dynamic
conditions of cooling and its particular concentration. If large particulates are introduced either
before or after heating the finished and packaged, the acidified protein beverage will have
dramatically improved suspension and increased utility depending on the sterility of the
conditions applied.

[00012] It is especially desired to introduce particulates, orange pulp is one non-limiting
example, directly into acidified protein beverage after homogenization but prior to ulira high
temperature freatment to achieve suspension of particulates in the final long-life package, or at
the very least, in a sterile storage system.

[00013] Acidified protein beverage stabilized with specific grades and concentration of 2
cellulose gum and gellan gum combination yielded positive results with regard fo resistance to
whey-off and sediments in low protein acidified protein beverage. As such, this system was
significantly effective in demonstrating effective suspension of orange pulp and can be used to
include particulates on both a macro and micro scale, This celfulose gum/gellan gum system is

consistent with standard cellulose gnm based long-Tife ultra high temperature acidified protein

beverage and, at a minimum, is applicable to chilled short-life products. These cellulose

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

beverage systems.



4. Add orange juice concentrate and adjust the pHto
4.0 using a 20%citric acid solution, while stilling
5. Process the beverage with a 70C pre- heat .
t enper ature, honogeni zation at 2600 psi (single
stage) and a final heat treatnment of 121C for 3.0
seconds. .206. Fill aseptically into 8*- 250 nL
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one wee st or | es were eval uat ed
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protein and oran at bot
[o0MH3$ er vath siablegzcd f:lﬁn ﬁvﬂv\iywnpp%tgltnu Eleensz’lturatl % St whey

2007/.1497 / Tabl 620 53 o
sepgFatiqn i afl a g‘lgg‘gi— F#M%Etvgggéﬁ%g tgﬁll 7 2?/\/251 Zhﬁgﬁaégﬁ ?malabw 0.2%
to &iﬂat E?% deflintoge guxh\/pledoskforeﬂu&“lmné @&%&Uépeﬂmopﬁn@meﬁ‘iﬂ% of a

, after
gellgnym| Igyel %%’Fbgh(ﬂ g 8%{1 e‘[ I[)?ut t2 é?i%agte%o'?g d 064, éeﬁ’iml gum is
rqu ﬁ:%' fér% rpéb?r%rs’ﬁ%dngﬁﬁ off@rartgh epuﬁx: indadidiBerd mllkkdrmkr nk@ng term
Batches No 1 (5/12) 2(5112) 3(5 4 /12& 5&8%9&%
SUSBOSI0N Z))f octge PURt ﬁe@lﬁfﬁ‘éfat Eﬁaétt ghoht @é%f éjg m ferably,
bR LT UALAT Sl paRRe AL ali on Stabl e Sbabr e

onof pul p (cé 5C Instability . . L.
[00016jt abi |1t hys lbereatchtmmmeg} thas seldpse gyn Sas RS gl in conjunction

w1t§é§ﬁ$p2§%x§?qs%s%ﬁ 8?{%)6%& RGP B‘?‘hfﬁeé RRC e Yn ‘BBﬁl a cold and

dimentation Stable Stab
hea?e@bﬁﬁr%?ixgﬂ'@tgﬂ% llzsllezlsllﬂ%sacgtﬂl fin eoherichdes dmightkbe p@éqrtqdelg certain
Slmapms@smmw%éhma% s(ﬁﬁ%éz) 4(5/12) 5(5/12) 6(5112) 6
[00017] The current disclosure is directed to the use of gellan gum in combination
with cellulose gum for stabilizing proteins and suspending particulates in acidified
protein beverages. |
[00018] The current disclosure is also directed to acidified protein beverages
comprising gellan gum in combination with cellulose gum.
[00019] The current disclosure is further directed to acidified protein beverages
comprising gellan gum in combination with cellulose gum with particulates suspended
therein, orange pulp is one non-limiting example, without sacrificing mouthfeel.
[00020] The current disclosure is further direct to methods of making acidified

protein beverages comprising cellulose gum and gellan gum.



29.33 38.67 129.00 91.33 6 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) 1620
8.50 12.83 12.57 21.00 19.17 pH 4.27 4.32 4.28 4.16
428 4.22 10 [00026] According to this specific
process, the various use |evels of high nethoxy
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were prepar etermine the stability of fruit 70°C
profeitl, peeiutbspr gurej rgellan Seuse/pugiari @ad nparielgts Ry heating to ;
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horgRaaR e IR Erie! oy B e e e SRp Y
: cellul ose gum and to assess the optimum cel | ul ose
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WO 2007/ 149719PCT/ 1JS2007/ 070844 Tabl e 5: Fornmul ation

and variables for acidified mlk _drjnks, B%th%f No. ..
[o0QRY]22( 12§helib(@gmgzspnmza(smll as the following detailed description of

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

conjunction

Sa



10

15

13(22/12) 14(22112) 15(22/12) Ingredients
Non-fat dry m |k powder (20% solution) 15 15 15 15 15
15 50% Fruit Juice Concentrate (32.5 4.6 4.6
4.6 4.6 4.6 4.6 Brix) Orange fruit pul p* 9.0
wo o419 0 9.0 9,0 Sugar 9.12 9.395 9. 37 9rL2BG2®IH70844

with Tables 1-20. It should be understood, however, that the fnvention is not Hmited to the

precise arrangements and insfrumentalitics shown.

DETAILED DESCRIPTION OF THE INVENTION

[00022] Two initial systems wero tested to achieve the suspension of orange pulp within
an acidified milk drink (See Example 1, supra). System 1, high acy] gellan gum blended with a
sodium cellulose gum, and system 2, high methoxy pectin, were compared in an ultra high
temperature sterifized acidified milk drink, The results unexpectedly demonstrated that gellan
gum had significant value as a suspension aid in directty acidified milk drinks with another

hydrocolloid.

EXAMPLE 1

[00023] Samples were prepated to evaluate the suspension of fmif pulp and protein in an
acidified milk drink containing 1% protein at pH 4.0. A comparison was made between a high
acyl gellan gum and cellulose gum stabilizing blend and a high acyl gellan gum and high
methoxy pectin stabilizing blend.
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9. 385 High acyl gellan gum 0.01 0.015 0.02 0.01 0.015
0. 015 Cel lul ose gum 0. 252 0.252 0.252 0.126 0.3 0.189
20% Citric acid 1.63 1.63 1.63 1.63 1.63 1.63 V\ater
68. 498 67.803 67.808 68.854 67.515 68.191 5 *

wa hevepment of fruit pulp used is not incl ud%‘aT’pW"?"FP@OS“
total volume of the formulation, but is added in
addition to the total ingredients. [00029] Process A
is the sane as the process set forth in Exanple 1. 10
[ 00030] Process B is set forth below 1. D sperse mlk
solids non-fat powder and dry cellul ose guminto 50C

Tzﬁ?}( ¢ WA R hd FalbiblR fSReeficdinliethitks. make up a 20%
immlk-cell uI ose gum solution. Cool to anbi ent

eratuare. 2. F | ¢yisAs D
Bgtﬁfl;%ﬂ)on W th sugar an gel{@ﬂl\I %1%%@%%%{1&}39&2 ,
n‘g’}-ddmﬁtssont mxer 3. Add oraffge j Ulkce c®ncent®ate #nd
adiust—the lU4UUS|ng agU%mtrlc cid :

'bﬁolﬁslne'hfﬁf{ F‘é’-‘“ﬁ‘l‘)l ni ng® 2041 Proc®ss th2 bever age
with a 70C pm heat tenperatur.e, hormgen gatl %r?3 at ,,
ORBENIuiss Foresitityl €5 B ge R3and &°f i n&t® heat t r edrment 2df
121C for 3.0 seconds. 5. Fill aseptically intgo 8*-
ORBE: fruit pRETG bott | es betdeen 98-2780 (* I\Exge F%ot t F8s

contained | Og of addit al ange .f r ui ul Bod O 94975
Sedfhl uate its suspensio #‘I&?n t %9 aclg %fl 93?'% | k drink).

Hﬁlﬁ % OQ&ZII 149719PCT/ § 520074 63708443 100024 1 Acigli f ioees
rinks were prepared to conpare the suspen3|on
CoRIEOGTBRO0e Diutgn ot ei n &nd ortange Pul p sing!?d 200
different ratios of .cel]ul ose,gum hi acyl gel lg@n

High et @era (e tidoRer eiofor nﬁ?at edé 0?0 p%g;w de 1.0%

o0 Blnfiaggat pH 4. 0. Seeo®abl ezsst ands5. AB00321Fwo 1.26

di fferent nethods were errpl t C rat st N&o 34
Welst | ul ose gum i nto t he®%'S drl%ﬁgg Agzq-}ezgag’é Q Bfg

solution of cellul ose gumwas prepar ed SI m I ar to
* N6tehE ahdmnohititmdy ésed ispetingindedin thedeisl vajum %@Bﬂ??c‘i“’“» but
is BRlh arhddinen ho/tbd taad digngliaitsy cel | ul ose gum di rect ly to

a 50C non-fat dry m |k powder solution and hydrating
[0bO24] hi s FhSpotess Brmwh@mnplﬁm fd]ﬂ@Wh met hods no

tt d .
g mﬂg&gg {Va\ s “ﬁ e 65 gy
ﬁe@q@l‘éé@c@ﬁﬁ veelh Egum ﬁtﬁﬁ%

r 1<
anbSERESe ﬁ’B@T‘r éﬁ%f”gﬂn\é\%\/\gr & 14 (%ﬁgl&fé o1 J nt

ref d &9 q d pectin or
ém&;gf rtée 0; fg{jrh'y ZNi?ﬁ’)g%’EfA Er &g%?ﬂ\l/agcﬁum and p
Tabl utlon stiru ¥a : d -
Add orange Jmce ‘concentrate and adjust the pH to 4. (} using a 20% cifric acid solufion,
 while stizring.
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 polyethylens terephthalate (PETG) bottles between 25-
27°C. (*Note 4 bottles contained 10g of additional orange fiuit pulp to evaluate its

suspension in the acidified milk drink).

100025] All samples were stored at 5°C, Aﬁ:er 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
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[ 00034] For the Process A hatches, batch 5 and 5a

provi ded good stability, but batch 6 had sone slight

settling, which could he attributed to an

i nsufficient concentration of high acyl 15 gellan
w@u18em Table 6. Process B al so gave good ggyyﬁop}/gposu

in batches 7-9, suggesting that both nethods are

sufficient for hydrating the cellul ose gumand either

can be used for stabilizing acidified mlk drinks.

[ 00035] The "vi scosities of batches 10-15 were

T@Jltgi” fﬂe@%&él of Ql\éﬂfmﬁsr{ﬂﬁh&@bﬁﬁgﬁmﬁr) as ABghured weseand @5°C using

st ab es a

o LK Broqkfieiat giscameaye e hpinile JrAtE ) st Sappaeh & RyhAad 60 tom.
pﬁ%ﬁ&%&&&r&&r&@%@?@osmﬁgr these sanpl es and

shoul d be at” | east 0.03% hi gh acyl gellan gum Table

6: Ooservatlons of acidified mlk drinks stored at

5 Téé;ﬁg S RS Ride R dAareli tions Bat ch Nunber
1112) Batch Nurmber 6(21/12) Batch Nunmber 5a(21112)

Batch—Ngmoer— 721/ Bar ch NI 21 Bat
Batghebdip (12§12 55’?2{&96 AFR) pré&’é gg)!ﬁ)z @Fa%l é
OosbresidnGr St apl e ISt abl e Stla St Qr @ St o
prdRek] @Q%ucpéﬁ’ﬁ?d e ﬂ@%&?’i‘ '%%S?SI Sa? ta?t" st anlL i tvStabte

Sus enS| on Suslpensi on $uspensiji on Suspensi on Storage @
m‘@ gugc treiabiiySt abitbiiyy | Seabilve Snebilte SiSatyprsios) Sispagsion

$tabl e | WO 2007/1149719PCT/ 1152007/ Q070844 Tabl
o&ewﬁn&er i divi Nghikertlidn K SststheOr £ saibl
e i R A A byl A kv
10(22112) Batch Nunber 11(22/ 12) Bat ch Nunber

Taliﬁé gzwsm of acidified milk drinks.

N

Batches No 1(5M2) | 2(82) | 3(5112) | 4(5r12) | 5(5M2) | 6(5/12)
6pm @ 5°C (cPs) | 4200 | 2033 | 29.33 | 38.67 | 129.00 | 91.33

61pm @ 25°C (cPs) | 2553 | 12.83 | 2027 | 2140 | 3607 | 32.23
60 rpm @ 6°C (cPs) | 26.67 | 2000 | 21.00 | 23.00 | 66.33 | 42.00

60 rpm @ 25°C (cPs) | 1620 | 850 | 1283 | 1257 | 2400 | 19.17
pH 427 | 432 | 428 | 418 | 428 | 422

10
[00026} According to this specific process, the various use levels of high methoxy pectin

in combination with different nse Ievels of high acyl geilan gnm were mot 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
15  combination with high acyl gellan gum exhibited improved stability and suspension of orange
pulp. The celiulose gum added some viscosity to the beverages compared to the pectin basgd
system, however, this was not as significant at room temperature compared o 5°C. The
viscosity of the 0.35% cellulose gum concentration in sample 5(3/12) was higher than the
0.40% concentration in sample 6(5/12}, howeirer, both of these concentrations of cellulose gum
20  in combination with gelian gum produced stable fruit pulp and protein in the beverage.



10

Bat ch Number 13(22/12) Batch Nunber 14(22/12) Batch
Nunmber 15(22/12) Storage @5C, protein stability
Stable Stable Stable Instability Stable Stable
Storage @5C, protein Instability Instability

wo% bty Instability Instability |nstabilpdiyus2o07/070844
st agﬁa?il)b/ Storage @25C, protein stability
Stable Stable Stable Instability Stable Wey off 5
Table 8. Viscosity (GP) and pH of acidified mlk
drinks for exanple 2. Batch Nunmber 5(21/12) 6(21/12)
5421/ 12) 7(21/12) 8(21/12) 9(21112) 6 rpm @ degree C
29.33 28.67 25.67 66.67 47. 33

EXAMPLE 2

7[00028] Samples were prepared to determine the stability of finit pulp and protein in
acidified milk drinks stabilized with cellulose gum and high acyl gellan gum using different
hydration methods of the cellulose gum, and to assess the optimum cellulose gum to high acyl
gellan gum ratio. '

Tables 4: Formulation and variables for acidified milk drinks

Batches No 52112y 8(2112) Sa(21/12F 7{(21M2) &(211M2) %{21M3)
Ingredients % % % %Yo % %
Nonfat dry milk powder (20% solution} i5 15 15 15 15 15
50% Fruit Juice Concentrate '
(325 48 4.5 4.6_ 46 4.6 48
Crange fruit pulp* 9.0 8.0 0.0 8.0 8.0 2.0
Sugar 9.15 2.1 9.2 10.41 10.88 1069
High acyl gelian gum . 0.03 0.025 0.03 0.03 0.025 0.025
Cellulose gum (1.25% solution} 28 3z 2016 4] ¢ |
Cellulgse gum [ a 0 0.2562 0.288 0.252
20% Cifvic acid 1.64 17 4.73 1.64 1.7 1.73
Water _ 7 41.58 37.575 49.28 68.068 67507  67.703




36.67 6 rpm@ 25 degree C 26.33 17.33 17.33 33.33

28.00 25.00 60 rpm @5 degree C 15.63 16.03 12.97

22.07 20.20 15.73 60 rpm @5 degree C 12.43 10.93

9.90 13.63 12.83 11.23 pH after processing 4.06 4.05

wH20P1%AP 4.09 4.07 Table 9: Viscosity (cPpcarch2@ro70844

of acidified mlk drink for exanple 2. Batch Nunber
10(22/12) 11(22112) 12(22112) 13(22/12) 14(22112)
15(22/12) 6 rpm@5 degree C 13.67 14.33 1733 11.00
6.67 6 rpm@ 25 degree C 833 10.00 10.00 - 12.67

Table 5: Formulation and variables for acidified milk drinks

Batches No 10(22112)  11(22012} 12(22/12) - 13(22M2) 14(22M12) 15(22112)
Ingredients % % Yo % % %
Non-fat dry milk :

powder {20% 15 15 15 15 15 15
solution}

50% Fruit Juice ' :

Concentrate (32.5 46 4.6 4.6 4.6 48 48
Brix} :

Orange fruit pulp® S.0 a0 9.0 9.0 9.0 9.0
Sugar 9.12 0.395 .37 9.12 9,395 9.385
High acyl gellan gum ¢ o4 0.015 0.02 0.01 0.015 0.015
Cellulose gum 0.262 0.252 0.262 0126 0.3 0.188
20% Citric acid 1.63 1.63 163 1.62 183 1.63
Water €8.098 £7.803 67804 68.854 67.515 88.191

* Note: the amount of fruit pulp used is not inclnded in the total volume of the formulation, but
is added in addition to the total ingredients.

[00629] Process A is the same as the process set forth in Example 1.

[60030] Process B is set forth below.

1. Disperse milk solids non-fat powder and dry celtulose gum into 50°C DI water using a
high speed mixer to make up a 20% skim milk-cellulose gum solution. Cool to ambient
temperature. .

2. Combine the NEDM and celiulose gum solution with sugar and gellan gom 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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15

20

10.33 60 rpm @5 degree C 7.77 9.63 11.10 10.93 7.07

60 rpm @5 degree C 16.20 8.50 12.83 8.40 5.43 pH

after processing 4.18 4.13 4.08 4.17 4.13 4.13 _

EXAMPLE 3 [ 00036] Sanpl es were prepared to denonstrate
wolgoslhiahe | ity of acidified dniry drinks 15 (PLTERR007/070844

protein) using various ratios of cellulose gumin

combi nation with 0.03% hi gh acyl gellan gum conpared

to stabilization with 0.40% hi gh nethoxyl pectin in

conbi nation with 0.03% high acyl gellan gum WO

|1 f]-l‘lggag%r Tifie Hﬁl@ ﬁﬁ%&%egégﬁré aAbQ0b GorhPhare ﬁe%ﬂkdehélw péormance of

aCI varl ous” r-ati os
proddin amcbs@n@mﬂmwmg fiffgieniaeljas of erlildese gum ﬁoénghwcgh gellan gum. The

oL P PRy totl 80 SuTuncty 408
[@asal+ 0. d@%dﬂfergtw nartlyds pfptea@mp@amﬁ? . inpugoselp the| celdosg ghim into the

il o0 onhe s flon R LU0 ith S grg%,g,?g 85 %o @ fBpdiaion method

fcweleetentmm ). Ae seevnd Vighodyinyeivediadding et eediylose gum directly to a
50°C non-fat dry milk powder solution and hydrating in this system (Process B). In both
methods no attempt was made to hydrate the native gellan gum at the gum inclusion stage.
[00033] After filling, 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.

[60034} 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 viscositics 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

acyt gellan gum.

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

Batch Batch Batch Batch Batch Baich

Storage Number | Number | Number |Nuwmber | Number | Number
Conditions | 531/12) | 6(21/12) | Sa1/12) |72112) | 8Q112) |9QU12)
Storage@
5°C, protein |  Stable Stable Stable Stable Stable Stable
stability
Storage @ Shight .
5°C,Pulp | Suspension instability Suspension { Suspension | Suspension | Suspension
Suspension
Storage @

1]
25°C, Stable | Stable | Stable | Stble | Stble | Stable
Protein
Stability

-11 -




(edw) Grans Water 45.17 2258.5 52.67 2633.5 49.17
2458.5 45.17 2258.5 Skimm | k sol ution (20% NMSNE)

22.5 1125 22.5 1125 22.5 1125 22.5 1125 Orange j ui ce
concentrate 3.3 165 3.3 165 3.3 165 3.3 165 Sugar 9
wodoA4dq® 9 450 9 450 HM pectin (2% sol uti orBCrA2007/070844

iogo O00O0OO high acyl gellan gum 0.03 1.5 0.03

Table 7: Observations of acidified milk drinks stored at various conditions.

Baich Batch Batch Batch Batch Batch
Number | Number |Number | Number | Number |Number
10022/12) | 11(22/12) | 12(22/12) | 13(22/12) | 14(22/12) | 15(22/12)

Storage
{ Conditions

Storage @
5°C,
protein
stability
Storage @
5°C,
protein
stability
Storage @
25°C,
profein
stability

Stable Stable Stable | Instability | Stable Stable

Tnstability | Instability | Instability | Instability | Instability | Instability

Stable Stable Stable | Instability | Stable | Whey off

5  Table 8: Viscosity (cP) and pH of acidified milk drinks for example 2.

Batch Number 5(21/12) | 62112) | 5a@2U/12) | 7(21/12) | 8(21/12) | 9(21/12)
. 6pm@5degresC | 2033 | 28.67 25.67 §6.67 | 4733 | 36.67
Spm @25 dogree C | 2633 | 17.33 17.33 3333 | 28.00 | 2500
60 rpm @ 5 degiee C | 15.63 16.03 12.97 | 2207 | 2020 15.73
60 rpm @25 degres C | 1243 | 10.93 9.90 13.63 | 12.83 11.23
pH afier processing 4,06 4.05 4.05 4.10 £.00 4.07

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

10
Batch Number 102212) | 1122/12) | 1222/12) | 13(22/12) | 14(22/12) | 15(22/12)

6 rpom @ 5 degree C 13.67 1433 17.33 - 11.00 6.67
6 tpm @ 25 degree C 8.33 10.00 10,09 - 12.67 10.33
60 rpm @ 5 degree C | . 7.77 9.63 11.10 - 10.93 7.07

60 ;pm @ 25 degree C | 1620 8.50 12.83 - 8.40 543

pH after processing 4.18 413 4,08 4.17 4.13 4,13
EXAMPLE 3
[00936] Samples were prepared to demonstrate the stability of acidified dairy drinks

15 (1.5% protein) using various ratios of cellulose gum in combination with 0.03% high acyl
gellan gum compared to stabilization with 0.40% high msthoxyl pectin in combination with
0.03% high acyl gellan gum.

-12 «
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15

20

0.03 1.5 0.03 1.5 cellulose gum (2% solution) 0O
12.5 625 16 800 20 1000 Sum 100. 00 5000.00 10080

100. 00 5000.0 5000.0 100.00 5000.0 5 [0003 7] The
process included di spersing mlk solids non-fat
whNGloriont 0 25C DI -water to make up a 20% sREHUFAIKOT0844
solution. The m Ik solids non-fat powder and water

were m xed using a high speed m xer, at a tenperature
of 50C for 5 min, and then cool ed to anbi ent
tenperature. Pectin or cellul ose gum powder was

di spersed into 50C DI water using a high 10 speed

Tag%% WgEag{Iﬁg ke ac@dlﬁegf ja%' WhhiRRsin bﬁmﬁ@ﬁh&ﬂbf&&}}??el:gg%?ﬁ&i high
1%Pe%‘tm n o S

e gam sol ut| on was added to the

ski m m | k—sotutiomang 5% taliesR iR 0327 anluittsNLI@s% cellilase

t enper at |ug.@%@kcth b e.020|ThibNE higindcyit | Ture Q8% bigh | 9 03% high
h

i ot 5 m ellan gum
e i c R g ged:r & %ﬂﬁgﬁ’—
were o z‘mﬂﬂ‘e @50 Peiap [t Gamell @@ t PGrams
'%bé.%f‘ G #N0Coahil CeogpNCoBty At S.11aS2258.5
fifTng, [ and the 15 pH was| adj ubted tp
(W v)lcitricjacid|solution while
MSNF)I T i ngl The bdveteage 888 thdiSpl oBdssled 8R4 h22hg 1%
Omange-jWemt | t enper g4t ur e, | hoppgepi zat | on .at Of psi 165
cqﬂwfefn st 3§,t nge,lg§0 S%%ui’hj é?age;aéadn ZEST n?{f Nealsy
H nQ(g,)C ot—4—segeofrdsyfoltowed bDy[cooli hg t o] anbi ent
s Lﬁm@erat ur e g0 Thg hemefage wak_d@septi®al Ly ofill el | htd

higiclcy @dllay | ene t erlepht hal at e cbpol yes Nal gemeghd | 15
bt -BBC dndl-3 he—sHip) ,as)‘%vc cb%[u el(liga 00
"z"li"éifﬁ%fiét ire.o20 ] @ 0|0 38| Aftes 4 days| ofosyorzégel 000

lsdsDOTT T eNPERGMODT 6, 506008 | S aovb eb 10400 & 500001561090 3§0.00 | 50000
oralTy evaluated. The high nethoxy pectin control

[GE&%\é\gld n :{l‘gen érgzgqqu ﬁlﬁ lEEJJ %ts %%tsglﬁdyfmg %t%-%m&g%tb h€>C DI-water

10GHHIE: up QBN ekind hilk aﬂtm mﬂswbéﬂ mn—fﬁd’pwdﬁw@ti kLo WQ‘W mixed

%MW niat %ﬁgw%tm%rowa% Br 30, Gk tidh @SAedid Minbient
1ok Atuded Bkl B@dﬂtﬂﬁ@@@.ﬂ ﬁ&@:&dﬂnfats@@cwgchmm 508G D \yags weing a high

but the t hf S i
coPPR R B kR AR G e e, S il el for S misutes
arfdSIb W OSR1. IrHe peomt drglhilde gpmcsobimn xm;radvhjl te Fhe skim milk solution
acidification, ste necr 5
srdatieehier A TORITES 1t PR RS paafbulclRorafin Hp BB e a
2HRBRS bh@fule S\faa hiideds Segae msl ligh apzelspgmnwerelffeblended prior to

Wth Q.40% |
adélmg] to fhggoml e %)E DR ané%]ﬁglli 2 t@p@éﬁ@%@h&éﬁﬁ%ﬁ%ﬁ{dg@&d the
ol G0 3Bl a6 ﬂ&)lufshig&ﬁd%e(msmmc mnthspluulgn wistle sfirging nfhs beverage was

OC to t t <
ﬂ@vﬁérigq%%gﬁr I E}Z 8@}‘%&5 ngrgtméa ) qg{‘rﬁz:@%ﬁé @g%@ﬂfﬂ first stage,
scﬁk%c&ﬁ‘é{agé) 254 8Bkl eadf $200! far dsecoras fodlowed beosling o agnbient

e e BT A R e

Nﬁlgb&@%htﬁ@é Jltl?’m(lﬂﬁuﬁhs i'.ﬁmles Meearsidred @ xoomh@nmeﬂatum ose gum

t abi | d h
[ORPEE ¢ he ATTES GUOT SERET 190D e Rk S IRy and
orfe By bHIRRA. THEhigh hﬁﬂ@x@ﬁéﬁhﬁ b@iﬁrohdybwe@ﬂgmszﬂf gi;myntzpmmah@e bottorn

val ues close to 1.0 d

of the cE¥aay) eggtémé}aermﬁ?eg ac 1 gghxgﬂ%vgégfg}ejﬂt bistedl Yory smooth,

ndtivitNitsRthe R0 RIBH 3L EmhIaieN Foothe ODS%We]ltﬁoastgemrbaseﬁlﬂémk there was no
cel l ul ose gunm hi gh acyl gellan gum stabilized sanpl es
al so had slightly higher viscosity values than the
hi gh met hoxy pectin/high acylidgel | an gum 15stabili zed
sanpl es, however these values did not exceed 15 cP.
Tabl e 11: Visual observations, nouthfeel, viscosity
and el asti c nodul us neasurenents at 0.40% pectin +
0. 03% hi gh acyl gellan gum 025% cel | ul ose gum +0. 03%
hi gh acyl gellan gum 0.32% cel |l ul ose gum + 0.03% hi gh
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15

20

St abl e Mout hf eel Texture Snooth Grainy Acceptable
Snooth Elastic nodulus (dynes/cm . 0.01 1.88 1.04

1.0 Viscosity (cln at 75-s 20C " "in 13 10.8 14.9 20
EXAMPLF 4 [ 00040] The effects of fill tenperature on

wbhsaiahi 11ty of a cellulose gunfhigh acyl gefrivazogyinsH

stabilized acidified dairy drink at 1,5% protein were
determ ned. WD 2007/ 149719PCT/ US2007/ 070844 Tabl e

12: The effect of fill tenperature on the stability

of a cellul oseacyl genera gum stabilized acidified

sttt ot S8 BB Re{ s ol Bl O BB gt thre
weedd iududideng sirunt 6f @Betobr gyim wetjig theproisin dping B acifificption step.
OB o TRESCRn Sl D BBt ilniaie™
dérA0RtrdtdAtSNFusRRsibn 4dDEpod mobthictl SVith 8.AYS cplinless gum and 0.03% high
ntra

ac%r? Ee‘ilgn gum,ttﬁe samples were completely stable and smooth.
[00039] Viscosity and elastic modulus measurements were cartied out at 20°C fo fest the

performance of the stabilizer under these conditions. See Table 11. The pectin stabitized sample

had a very low elastic modulus value of 0.01 dynesfcm?, which explains the poor suspension
that was evident as observed with this stabilizing system. Meanwhile, the cellulose gum
stabilized samples had much higher modulus values, with the improved stabilizer systems
{0.32% and 6.4% cellulose gum with 0.03% high acyl gellan gum) having values close to 1.0

* dynes/cm’. The high modulus in the cellulose gum/high acyl gellan gum system provided

adequate suspension of the protein. The cellulose gum/high acyl gellan gum stabilized samples
alsc had slightly higher viscosity values than the high methoxy pectin/high acyl gellan gum

stabilized samples, however these values did not exceed 15 cP.

Table 11: Visual observations, mouthfeel, viscosity and elastic modulus measurements at

20°C.
o . 0.25% cellulose 0.32% cellulose 0.40% cellulose
0.300,-{. pectin "'I gum +0.03% |[gum +0.03% gum  *0.03%
0.03% high acyl | pion aevigellan | high acyl geffan | high acyl gellan
gellan gum gum gum um i
Visual
Sedimentation Stable Stable Stable
Observations
i [
Mouthfes Smooth Grainy Acceptable Smooth
Texture
Eiastic
modulus 0. 1.88 1.04 1.0 -
{dynesfcm?)
Viscosity (cP}
at T8-s 20°C 8.4 13 10.8 14.9
EXAMPLE 4
[0¢040] 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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3.3 105 3.3 185 Sugar 9 450 9 450 hi gh acyl gem gum
0.03 1.5 0.03 1.5 cellulose gum (2% sol ution) 20 1000
20 1000 Sum 100. 00 5000.00 100.00 5000.0 5 Table 13:
Effect of filling at 30C and 85C -visual inspection

ays storage at 20C. 0.40% cel | ul osg@uBuai070844
“?H%]g@)ﬁl gh acyl gotten gum 30C fill tenp O. ZISE%
‘cel lul ose gum + 0.03% hi gh acyl gellan gum 85C till
tenp Visual Qobservations Stable Stable Muthfeel
Texture Snooth Snooth El astic nodul us (dynes/cm) 1.0
1 37 Vi scosity (c13) at 75-s 20C 14.9 20.7 10

hatid CEl o s A L L

d m xer
terrperature of SOC was heI d for 5 mn and then cool ed
to ambi ent t enper pl4vtiesliuioed duol HOHE% ( umu
di spersed into 50 Dfistgydplag g | “@'ﬁt gg!n'@m FRET to
make 2% sol uti on, '“Pér‘Eéht' ot B Fﬂ T 1Tu |p? owed-115
to cool. cellul ose guwwsol{ut icaamswas adrd)ed t ozl gki m

watdrk _sol ution and| stagmed |f opesaboul 2587 miinutess  The
Skiemily at ure_of the conbingd sol utipn was verified|to
Sﬂﬂ’%ﬂ%”ﬁﬂﬂ?%(‘ apd. 225 ce wastigfided. 326y bl edipSsudar

_ e} 0 t | an 3fum vier e'8hen! addéd._ fo t1§8
SH@AThi ned solution, Lui opcertrate 8% added

istdE3 t o 4.1°% usiing
hi 8% suilt i AP The
100.00 5000.0

‘Table 13: Effect of filling at 30°C and 85°C — visual inspection after 4 days storage at 20°C.

0.40% cellulose gum + 0.40% cellulose gum +
0.03% high acyl geflan gum | 0.03% high acyl gellan gum
30°C fill temp 85°C fill temp

Vigual Observations Stable Stable
Mouthfeel Texture Smooth Smooth
Elastic modulus g
Viscosity (cP)
[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 fo ambient temperature. Cellulose gum powder was dispersed into
50°C DI water using high speed mixer to make 2% sclution, mixed for 5 minutes and allowed
to cool. cellulose gum solution was added io the skim milk solution and stirred for abont 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 stiring. 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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20 pre-heat tenperature, honopgenization at 2600 ps
(2100 first stage, 500 second stage) and a final heat
-of 121C. The beverage was then filled aseptically
into polyethylene terephthalate WO
woR kR4 19PCT/ 1JS2007/ 070844 copol yest er Nalcgarsedorp7os44
bottles at 30C or hot-fill into glass bottles at 85C
for 2 mnutes. The sanples were stored at room
tenperature for four days and eval uat ed.
[OOO42jV’suaI i nspection after four days showed that

T
S R R R R
saaphaters store@xitroome tenﬁ;eﬁhmiar fourdads Iamdsevdlaataci conpari ng

[@E‘feﬂbl e 3?%@?51&5 nt % (ﬁgff %'ggf’dn{ﬁgtﬂg’%lens & Héﬁ(ﬁ]smt?? good

sthiiiktyh Gee Tiblld Bid B:&rmb embiag ahd htdillei smanMmsmdmﬁﬂnmxwre

i filled Sini |
TN TR YT S—
kéephbﬁda pEeiat &.susheRsien, thatigh theijgdiled ShmmaWaddmg}hr fnirhddulus than the

%‘%%15% %@? g@@ﬁ@%@%ﬁ%?g%qn{lﬂlé%% & e.I | lijs(ggssltg zghalp the ambient

fillﬁ’dl ﬁiﬁﬁlﬁ 'El&sél' ddnd @%ﬁesﬁﬂ&m both {11 Mnfﬁmbme mtalﬁé) ﬁrﬁﬂdlg cellulose

85 rrpera 0% cel.l. Iose gum + 0. 03%
g‘l’ﬁ’/ég gg)gge “’é ‘?Y@'é 0. 40% cel | ul ose

gum + 0, 03% h| gh acyl gell an gum 85C fill tenp Visual

TABRA @Y BRbIlDNS Seinplk 6 Brakhes PO WINEmpdatliext ur e Smoot h .
Snoot h El asti ¢ nodul us (dynes/cnR) 1.0 1.37 Viscosity

(cP) at 75-s 20C 13. @a@Dceliulodaguimcanpie [50.40% tadlulbSe gum + 0.03%
The wor ki ng pH range vvéghlamws'taﬁ wpred flor d@"&;ﬁq}ﬂ?@“g”‘"

F[PI ed AAdr A gmp

aum h| ah nmll qelll ag-a++-et
9 A _ Stable,

V'ﬁJai‘ : S6 ﬂ:‘log.i)/ nrot-al f Aor rSIn’LQ \J,V 3 8’ 4—0- %ﬂdm

rJI \JLLollll Ul

Mguéhfeel Taxtgre. = = =~

Eidsiié modhme 0 70 cerrutgsegunT + U, 039 tigh a_Cyi gett an
qsgﬁm];;?ae,ﬁcent Grans |Water 45. %% 2258.5 Skimmi | k

Vis&sity (PN ( 20% MBNF) 22. 5 11%% Orange | i ce 20.7
at@BReet rate 3. 3 165 sSugar 20 hi gh aryl gpl Lan gLm

Example 5

Table 15: The working pH rauge was investigated for cellulose gum/ high acyl gellan gom
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 acy
gellan gum
. Parcant Grams

Water 45.17 2268.5
Skim milk

ofution {(20% MSNF) 225 1125
Orange Julce concentrate : 33 165
Sugar g 450
ihfgh acyl gelian gum 0.03 1.5
cellylose gum (2% solution) 20 1000
Swm 100,00 £000.00
[06043] The process comprised dispersing milk solids non-fat powder into 25°C DI~

water to make up a 20% skim milk solution. Using 2 high speed mixer, the solution was heated
foa tempefature of 50°C which was held for 5 min and then the temperature was cooled fo
ambient temperature. Cellulose gum powder was dispersed into 50°C DI water using a high
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0.03 1.5 cellulose gum (2% sol ution) 20 1000 Sum

100. 00 5000. 00 20 1000431The process conpri sed

di spersing mlk solids non-fat powder into 25C Dl -

water to make up a 20% skimm |k solution. Using a

' d m xer, the solution was heated t @@/ws2007/070844

“?%ﬁ%gggﬁﬁre of 50C which was held for 5 nmin-and then

the tenperature was cool ed to anbi ent tenperature.

Cel | ul ose gum powder was di spersed into 50C DI water

using a high WD 2007/ 149719PCT/ US2007/ 070844 speed

Bl Bt e aars kBB DB RS b Pl Wy flose

- skt wakaddednol the skirh uilkGolutionchnd iimredefdr £ Gaw minfiiesy Therteryesatare of

Th t of.th i oSOl Ut i ifi

oL b PS5 Rl SRS Pl s
spagand highcheldi ggharagy werabdded togherconsigedadisition. yartga guice concentrate
wSEReT s St AR aReditst So FORGPRLFOF s B a0 a2 04
usIRSPSO% (W/e) ifrlc (a_&ai SolufiorByhile.sring. Thebevetagt)was %}d@@sai GE0°C

Vv citric _.acl sol.utl l, 1 rrin e
Pl oA Lo TS riseauatih b B inf bt isdtOs00 sbnd singq and =
fiko bRg gﬂiﬂ&t if 1 séfjon&ﬁ ?_ﬁn pﬁdlehd( X140 Ocfetazs tva?hﬂg?aﬂﬁ ﬁﬁeddinto
eco St a an I N e I SEeconas
P s e i p e A el e by fles 305G, Dhia sirpRs WRftdtpred a
rd@ﬁiltyjiﬁf;éiatlu%ﬁ%' fbﬁﬁ%pd‘dlﬁa#aﬂ?eeedeopol yester Nalt gine
es t . e Sa es re e a , ,00Mm

(0DBHdbcr ot et § e B AR SCHRE BV 33 bl e a0 ER ugpended
thfouBE thebBer£pR MMice Toverags etk dhsifikdiodiobe katknidhy gainy upon oral

‘Eg\r?t,l cul at es suspen gpt hr Qu%hoult t he bevc rage. These smooth
3o, JHth AR A o e BEPHEIR B A 83 bP BT ATIALG, Lt
te@ﬁ;ﬁ}tp ﬁ?eaievegigempﬂlﬂ.a Encﬂﬂgfllelﬁc Se#Babld 16, pH, t het Er otein

altl Cl es ca mucn .s er, 1 VI .
DB4S] | o Bt iBodiNpelats jusicatsd T sgmpHatipPt 118 pud higher wero stable.
T?eﬁsb%c@?%@ncr&ée{flﬁ%ﬂmt lsiﬂ% thig @Hrmdwhs.aﬁo 4at @hdse einoysl btltse;ebre
e sal €s, a . .an | er I SI ab. .

coptpletely stable .’W?t'g np sigh o5 Barhe P g%ﬁ??ﬁfﬁ {at téﬂ"’?‘i?%i’ﬂ range
foB thd chifldke ?umfﬁig}&@ylsg%m S seHilzcd adp ik @l ivkssiats. 4 Sée Table

no sign of visible sedinentation, suggesting that the
18por ki ng pH range for the cellul ose gum hi gh acyl
TR 16 PR SIvalhtidnZBitkeRa@bed g/ kigh bty gl lanaamtbilded acidified
mPeerinka Rl 8% beotdl) Thkes.56:8, pbl 4.2mges.eval uation for

celTulose gL{ﬁY highf acyl [gelTarf gum stabi [l i|zed _
acidified mjl koHd%8 nkeH B.85%Mh4-Bt|cith4-2 fiaH4¥H|3. 5 3. 8

agk 4. 4. pH3.5)pH 3.4 pH 4]0_pH 4.2 pH 4.4
V'%?aggg? Chser ﬁﬁfi’,ﬁ«g %gﬁ\@,@%#@ 4 g"’*‘st abl 2

hf X m ' $noot h
"@E’mﬁ'g‘iteﬁr%ﬁﬂo%t h%ég‘:%;-aﬁf S ng%cr"ﬁ'c?lﬁé ﬁ? ?w"mﬁtgs;/ cm 1. 45

Bladtle hbdlfws0.[99 1.0 Miscosity (dP) at |/5-s 20C 13.7

{dynesicm?) 1.45 106 | 096 0.99 1.0
Viscosity {cP)
at 75-s 20°C 13.7 1.7 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

-17 -



10

15

20

11.7 12.4 16.7 21.0 EXAMPLE 6 [00046] The process
conprised dispersing mlk solids non-fat powder or
soy protein 25 isolate into 25C Di-water to make up a
20% skimm | k solution or 5% soy protein isolate
wollbis8ne Usi ng a high speed m xer, the ski mCHUSRO07/070844
solution or soy protein isolate solution was WO
20071149719PCT/ US2007/ 070844 heated to 50C or 70C,
respectively, held for 5 mn at either 50C or 70C,
respectively, and then cool ed to anbi ent tenperature.
hgﬁéci H%ﬁ‘ﬁf%lgfé Sivell) lddfblsfzﬁﬁr?ﬁ g1tﬁe["§(§"€59@0@ rééﬁécﬁ’&ely, and
usi ng mxe 2% sol ution, m xed
tin gbolerdt tegmbmnﬁemp traiwesel Celuloss@rm peerler Was §ispeyerehinto 5 0? D water
uSifd tbh QLed BbecP ik b0h boifior iRl Kmlllllan@ B o cool.

ew mn enperatureo t he

Cemttmrgm selution waynddedsto ersiin wilk seutiss. ang stigrrd dor aige mippjes. The
én efa%m%hg&%%edggﬁﬂ%&{ wRAEHRGHIBE & ntaagglt hi; ‘Q?mﬁ‘}r\él:e was added.

an gum were a 0 the conbi sol ut1 on.
Dey Wdﬁwac ﬂlddngiwm gelleregumweradddsd towhr Penipgdrsplufign. Orange

and the o dg?{,‘,}{ﬁé mﬁ?r mﬂatﬂeéﬁwga@ﬁ%ﬁ%ﬁ%&gasﬂ% W) '

J%{:'E':'IQHC ac Stir bever age was
cmmemwemmmie S The bryetage @mﬂam@ with 70°C pre-heat temperature,

! : 0 °C for
hgRoR I,Lhc{n%gb@& @?&P@sﬁ e, gsgg?&oé%fﬁﬁtg§ﬁn§9&t £121°C for 4
scsendanitien cdotedto mﬂmbﬁdemwn’anbl "Bliret bevespgserag illedaseqtirally into

fill a |
9@&@8?{%\?& plae cogag % gl%e(oﬁdeegg gﬁé@ﬁaltpé(s IS wrere stored at
rdohﬂe&pﬁtpﬂu&&"oﬂ\%ﬂﬁdm mdeadalmieti mtab@rﬂﬁer ature for four

days and eval uated. See table 17. Table 17:
Conpari son of soy protei n and dairy protei nto

Tgbj? 5;{;’170 nanatnjgg (Eif 80 8110t ﬂateirytg ﬁet é’]thgﬁffect of protein type

Ir a%gmf?/oc+ u ose gum +
O 03% hi gh acyl gel I an gum Soy 0.45% cel I u 0. 03% hi gh

_._Q-

acel—ese—gum—+ gri—gttm-poy-O-5@g et tutgse~ 0038y — |
hi gh ac gym v.a# L:ell@lef;l gl +guin oRex Mmbse@mns Peg.98veliulose gum +
G ans._Per dags% m 41 8. 03p5A m1-9.03% high acyl geflan gum | -
29. 67 1483, SPessienty) i |Gkamso| it 1'????‘"{*?0% F‘KW‘QI /i 1:?9'@2*: Grams
WaepS 0 0 0 0468 pk o83 i $ol &Y (5he dBPAtHon)228 o3 19835
Skim milk 7
solution {20% 22,5 1125 e 0 a 0
MSNF) _ :
Soy profein ’
isolate 0 0 33 1650 33 1650
(5% solution)
Orange juice 3.3 165 3.3 165 33 165
concentrate
Sugar 9 450 8 450 4] 7 450
high acyl gelfan 0.0 15 0.03 15 0.03 15
gum
callulose gum 25 1250
(2% solution) 20 1000 225 1000
Sum 100.00 5000.00 4100.00 5000.0 100.00 5000.0
[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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1650 33 1650 Orange juice concentrate 3.3 165 3.3 165
3.3 165 Sugar 9 450 9 450 9 450 high acyl gegen gum
0.03 1.5 0.03 1.5 0.03 1.5 cel lul ose gum (2%
solution) 20 1000 22.5 1000 25 1250 Sum 100. 00
WePR9:14689 100. 00 5000. 0 100. 00 5000.0 20[ O0CAAYR2PITGT0544
the trials tested tasted snooth and had excell ent
stability. See Table 18. This indicated that the
concentrations of cellulose gumused were sufficient
for protein stability during processing. This is in
agreenent with the el astic nodul us val ues obt ai ned.

Vi scosity increased-wh it Chi . dai .
Tabloj i Py SRERLY. SHShe BT TPISRERIB ]

Tabl e 18: Conparison of viscosity, elastic nodul es,

nout hfeet—and - virsualgapseryatigg, Dajry $by4%
cel I ul ose gum + | Op.83841hésg h | @455H cally®bd E0F0Y Geiiu
gum + guin + 0.03% gum + 1.03%
0.03% high acyl | high acyl gelian | high acyl gellan
geollan gum . . Qum __gum
Visual '
Observations Siable Stable Stable
Mouthfeel
Texture Smooth Smocth Smooth
Elastic modulus '
(dynesf cmzj 1.57 1.53 1.58
Viscosity (cP) :
at 75-s 20°C 20.7 26.9 283
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 acyl gellan gum stabilized acidified milk
drink when using 0.5%, 1.0%, 2.0%, and 3.0% protein concenirations. The process comprised
dispersing milk solids non-fat powder or soy profein 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 4
5 min at either 50°C or 70°C, respectively, and then cooled fo ambient temperature. Cellulose
gum powder was dispersed into 50°C DI water vsing high speed mixer to make 2% solution,
mixed for 5 minutes, and allowed to cool. Celinlose gum solution was added to the skim milk
solution and stirred for a few minutes. The temperature of the combined solution was verified
1o 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, homoegenization at 2600 psi (2100 first stage, 500
second stage) and a final heat of 121°C for 4 seconds, then cooled 1o ambient temperature. The
beverage was filled aseptically into polyethylene terephthatate copolyester Nalgene® bottles at
39°C and the samples were stored at room temperature for four days and evaluated. See tables

19 and 20.
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0.45% cel  ul ose gum + 0. 03% hi gh acyl gellan gum Soy
0.59% cel | ul ose gum + 0.03% hi gh acyl gellan gum
Vi sual Cbservations Stable Stable Stable Mut hf eel
Texture Snooth Snooth Snooth El astic nodul us
wbPasd7e 1.57 1.53 1.58 Viscosity (cP) aPCVESH0TEOR44
20.7 26.9 29.3 5 Exanple 7: 1000481Sanpl es were
prepared to determ ne how changes in protein content
effect the stability of a 0.40% cellul 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. The process conprised
18 P& Bl roliok Hi e HSteM@BneE lon RRWHSNIHPS a0M07PEeliuRbsdigum and.
Tgﬁ Fﬁ EaclTHefl gﬁ&%dﬁé&xﬂﬁk&ﬂkﬂﬂﬁm%ﬁ%&bﬁ%lm%&o% and

5 3§9 ﬁr&o enipon Oy protein isolate solution. Using a
'hlg[ﬁ speed m xer, the skimmilk solution or soy

Prot eTTT T SOt At ¢ SYLEIRY WS IGHaR, [0 3Wkelon’IC 80 roen
' CDPCL’“ vety; ”“‘F grgan t Grams P&:&Bt eﬂe&:&ﬁ Glﬁ%&: QamtY Forcont | Grams

O

wﬁ"pccwvm Y AT U e a0 S8 g¥ O] 35 N3G Al e a?. | 11335
—W i gu er _was diLsper oI i o15] I 205
solatioan209smsgF) hi gh gﬂee % xbr o %g ’%%éol ton, * 0
| Orangejuick gencentmte it 88, lanf a n_med 1185 cgoB3 Gen®yllosks | 165

8 i N 4ﬁ0’1 5prL| |/ %nl jf"{l:’onr agrl 450
%&&nﬂ\m ;??;*a”””*m T&;’%a NS I AT o I <
colitlose fzﬁ%i,uﬁbn uvvzbll 1 ul.lm: T UIET rat Gh T Vigan 11 20 1000
Wﬁgﬁw SOT UL T DRogWaS Svsebd | Hebot 10100080 qioeald quocedy Qoas | 5660.0
jui ce was added. Dry bl ended sugar and hi gh acyl

gell an gum was added to the conbi ned sol uti on. Orange
juice concentrate was added while stirring, and the

10 [(ﬂb‘h% 0 ey iaeigate fenpths Ghe/S5iPréteib @é}h;(la\l&ad)shghtlylmmre perceived

i gl O%tlllg\ﬁlghevl\'h-p&t’gﬁ Setgllc{q%%{qu}s I_TFE%} g? gﬁ%% protcm samples tasted
rH&iﬁP SEE 2 204 RBteil wad GRS tex (uid, ABledeidnta bugpkaebthatii0.5% protein

g 5 o RS s Fok o L o

sabdpld @&ﬂ@&%ﬁﬁé :ﬁ&b'cﬂlﬂl(ﬁkb @utﬁ@d) stebitingl ten@oteiml &N bidi}ﬂé.ﬁt?c&e completely
copol yester ene(r,) &%I es.at 30C an&o% gla%ﬁgxpd%s alues
15 st@h%?,éﬂ n@r%\safs sttt pRICRIEF B AP ITIAHS odulus v
@Jtéf@ﬁﬁq 0 B8/ aS0sAD ¥udiebre Rwest With 1.0% and 2.0% protein
07/ 149719PCT/ US2007/ 070844  Tabl e 19: The effect
Sa@ﬁkﬁﬁferent protein content on the stability of a
0.40% cel | ul ose gum and 0. 03% hi gh acyl gellan gum
TsHER): | ¢ 8 o ?fdt@ﬂ cofichdtralén Sikvintabebsushtivg, Nofibfel, elastic

20 modifldand v{i%8 3.0% protein concentration. 0.5%
Protein 1.0% Protel n 2.0%Protein 3.0% Protein

('D' )|

1)’;:01

Pefcent G ans Pef ol Protoin | 1.0% Protein | 2.0% Protein | 3.0% Protein
Visuz! Observations Stable Stabie Siable Stable
Mouthfesl Texture Smooth Smooth Smooth Grainy
Elastic modulus 0.72 1.05 1.16 2.27

{dynesfcm”) )
Viscosity (cP -
Viscasity (8P 21.2 18.9 14.6 28.9
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Percent Grans Grans Percent Grans Water 60.17 3008.5
52.67 2633.5 37.67 1883.5 22.67 1133.5 Skimm |k
solution (20% MSNF ) 7.5 375 15 750 30 1500 45 2250
Orange Juice concentrate 3.3 165 3.3 165 3.3 165 3.3
165 Sugar 9 450 9 450 9 450 9 450 high awl ;Kilian

gum0.03 1.5 0.03 1.5 0.03 1.5 0.03 1.5 cellul ose gum
(2% sol uti on)

CLAIMS

o _
1. An acidified protein beverage comprising cellulose gum present from 0.2% to
1% and gellan gum present at least at 0.025% and further comprising partlculate.r

2. The acidified protein beverage of claim 2 wherein the cellulose gum is present

at 0.25%.

3. The acidified protein beverage of claim 3 wherein the cellul_ose gum is present

at 0.32%.

4. The acidiﬁéd protein beverage of claim 3 wherein the cellulose gum is present

at 0.40%.

5. The acidified protein beverage of any of claims 1-4 wherein the gellan gum 18

présent at 0.03%.

6. The acidified protein beverage of any of claims 1-5 wherein said particulate is

orange pulp. .

7. The acidified protein beverage of any of claims 1 to 6 wherein said beverage 18

an acidic milk drink.

8. The acidified protein beverage of any of claims 110 7 wherein said beverage is

an acidic soy drink.

9. The acidified protein beverage of any of claims 1 to 8 wherein the protein

 concentration is 0.05% to 5.0%.

10. The acidified protein beverage of any of claims 1 to 9 wherein said beverage
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~ 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

[ 00049] Upon tasting the sanples, the 0.5% protein
sanpl e had slightly nore perceived nout hfeel than the
hi gher protein concentrations. The 1.0% and 2. 0%
protein sanples tasted smooth, while 3.0% protein was
grainy in texture. These data suggested that the 0.5%
protein sanple would require | ess cellulose gumto
stabilize this protein content, while the 3.0%

protein sanple would require cellulose gumto

is stablel fop @ leaskons; Wee ﬂ.m%f]ltelg%%‘{hgeé were conpletely 15
stable, with no signs of sedinentation, which was in
agreenent with the el astic nodulus val ug@l of, gr. gter
t1hahe teidifity pestéinrtvendge obamst of cjaimgdol@ AT W ERee
1.0% and 2. 0% protein | es. Tabl e 20:
lséﬁbbrfpéﬁﬂe%¥f°¢'¥6‘%‘%‘iﬂ?§%3%ent ration on visual
observation, nouthfeel, elastic 20 nodul es and
viscosity. 0.5%Protein 1.0% Protein 2. 0% Protejn

3. O%e Bridifitid bevéragabf Qhisel having as cBstinaduugyilee & FHBfer
St abl e Mout hfeel Texture Snooth Snooth Snooth G ai ny
top 840 dyResd@ us (dynesl cnR) 0.72 1.05 t16 2.27
Viscosity (cP) at 75-s 20C 21.2 18.9 14.6 28.9

CLAIM5 1. An acidified protein beverage conprising.

I The lheigified rotpindsontagt o6 alagn 28vhst ﬁéﬁs‘@%moélﬂlﬂg&sm
present at |east at 0.025% and further conprising
gaates ham 204YP8YCMThe acidified protein beverage of
claim2 wherein the cellul ose gumis present

14. A method of making an acidified protein beverage according to any of Clatms

1 to 13 comprising the steps of: dispersing a protein base into water and mixing at

' 50°C; preparing a cellulose gum solution by dispersing cellulose gum powder into

water and mixing at 50°C; cooling the proicin dispersion and the cellulose gum
solution to ambient temperature; combining said protein dispersion and cellulose

gum solution; dry blending gellan gum and sugar then adding the gellan gum and

- sugar blend to the proteiri/celhﬂose gum solution; adding a particulate solution to

the combination and adjusting to about pH 4.0; processing the final combination
of the protein, cellulose gum, gellan gum/sugar, and particulate by heating to
70°C, homogenizing, and heating to 121°C; and cooling to about ambient

temperature.

15. The method of claim 14 wherein said protein basg is milk.
16. The method of claim 15 wherein said milk is a recombined milk solution. 7

17. The method of claim 15 wherein said protein base is a soy milk solution.
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at 0.25% .3. The acidified protein beverage of
claim3 wherein the cellulose gumis present 10at
0.32% 4. The acidified protein beverage of claim3
wherein the cellulose gumis present at 0.40% 155.
The acidified protein beverage of any of clainms 1-4
wherein the gellan gumis present at 0.03% 6. The
acidified protein beverage of any of clainms 1-5
wherein said particulate is orange pul p. 207. The
acidified protein beverage of any of clains 1 to 6

erein sai r
ol IR BRYR 9o 4361 U bt 44 s procin
tisbldicWbRitieh.N sai d beverage is 25an aC|d|c soy drink.
9. The acidified protein beverage of any of clains 1
to 8 wherein the protein concentration is O. OS@bto

09 [ K
doh e B of By B 190gRESErtn R PRALRAR sohin:
leasie j@ioe Wweek at roomtenperature. 11. The acidified -
protein beverage of any of clains 1 to 10 wherein

,said beverage is stable for at |least four nonths at

gﬁ amt%ﬁ]od-glf' %ﬂf G ifds8% B9YeIREEn Qﬁeﬂdﬁlngt%eoﬁﬁﬁ&ﬂ&e

IC D val'ue of greater tha
@Mﬁﬁﬁﬁ&ﬁ&cuxﬂnmﬁmnﬂﬁ;ﬁFhHﬁﬁmEdnﬁBéU protein beverage
of claim 12 wherein the elastic nodulus is 10greater
than 1.0 dynes/ch 14. A nethod of making an
25 $h oGP EHR"1306 195ARKSH IR EPIsHRsRH (S5 TE

13 conpr | |ng t e steps of: dispersing a protein
base into water - and m xi ng at 50C; preparlng a

55 SR Tt Pl A TR bR P4,

.protein dispersion and the cellul ose gun1so|ut|on to

anbi ent tenperature; conbining said protein

6B sier method afighyoefl dlaiinsdé tgdthvaerein therpH Wragjusted tel#dg
gel lan gum and sugar then adding the gellan gum and
sugar blend to the protein/cellul ose gum sol uti on;
84 0T ROMEhBAbF zhﬁ%i?élﬁm% Qlyb DORvHefeih B8 BRITDhdjaltb@WitBAG0%
adj usting to about pH 4.0; processing the fina
wovbitmasdidrola@ef. t he protein, cellulose gum gellan
gum sugar, and particulate by heating to 70C
honogeni zi ng, and heating to 121C, and cooling to
about anbient tenperature. 15. The nethod of claim
14 wherein said protein base is mlk. 25 16. The
met hod of claim 15 wherein said mlk is a reconbi ned
mlk solution. 17. The method of claim 15 wherein

said protein base is a soy mlk solution. 18. The
met hod of claim 17 wherein said soy mlk solution is
a 5% soy protein isolate solution. 19. The

nmet hod of any of clainms 14 to 18 wherein said
particul ate solution is 5orange juice. 20. The

met hod of any of clains 14 to 19 wherein after adding
the particulate solution to the conbination the pHis
adjusted to 3.5. 1021. The nethod of any of clainms 14

to 19 wherein the pHis adjusted to 3.8. 22.
The nmethod of any of clains 14 to 19 wherein the pH
is adjusted to 4. 2. 23. The nethod of any of

claims 14 to 19 wherein the pHis adjusted to 4.4. 15
24. The nethod of any of clainms 14 to 21 wherein said
pHis adjusted wwth a 50%w v citric acid sol ution.
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