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FREEZE- DRI ED, AERATED DAI RY OR DAl RY- SUBSTI TUTE

COVPOSI TI ONS AND METHODS OF MAKI NG THEREOF BACKGROUND
w@\egoatiet3an | k conpositions, such as aerated yoRCF/US2008/063312

products are known in the art. Aeration can provide

desirabl e characteristics such as light, fluffy

FREBYEISRIED! AER AN BB DR OR nmﬁsUHs“lqtrmeE &RMPOSITIONS
product's ‘are s SEETHORIDY M@lK}'Ng | .
il ze over i me.

instability and therefore can des

One solution to such instability issues in aerated

m | k- based products includes the addition of a
BAGK(GR@tIﬁ\éIDermI sifier to already cultured dairy products

bef or tion See U. S, Patent .. 7,005, 157,
e e PR cofieliiaisy Sisdias Aesajod eainrodbi S Rpdyin g at

Aera@ﬁh%ﬁﬁ PF&WH&Q@ tRehet@ddichudhngNRdi, eRES telthRE! [tYs 4190 known in
the m lend prior to fernmentati on because such

the ar‘n@awqu produg¢ts ahsabsed tp p@fyﬁezdtan@ cherpicsli 1ngab111ty and therefore can

dest%bgﬁ%ei (?V%% gt | og):}le SRglttlo{l ﬁoe s%?g; dps??béﬁtyggsutgs H%F%?Aglglﬂ'k-]b%zed products
inclei® il dddBion@athytiekdeahatifientoaRhdscatdver @e&ﬂyyproducts before
I en&t heni %g&fermsntatl on tinmes while contributin

acratjemicR ety L Frloisre gy JORY 155 rpRuiseChony] PRSI SpRcificaly, the
‘157 &%?eat{t gegglbérsgl %121%{8 a)ﬂtdhnl tin%t%dl%{lﬂstdllr%?éll}h fgondrl)% glg%(cr:b?&lrdg{rgolr E(g fermentation

resul
becasisnah yngtdientd viresdvichaty #feet pmspes@m@mbniidera@mmwne}t 8s fermentation

. Usi the invention taught.in the '157
timepyy Ep%u g pagpnt f%heééfeaét?fggad&rtm&f@ haéf%?deemvlélgifép%f?rﬁbentaﬂon
avmﬁ@ﬁhx@?ste[}} llgﬁ%ﬁléﬂlh%/ fé‘lfllfeﬁtﬁﬁorpﬁﬂléé Wﬁhe %Iﬂhbut'n{g%/to s}[:a‘Bﬂlt eze-drying
exanpl e, d, aerated product reezed cf
is a prayess el 1<tn01wm in tier fead edlustragit |18 ¢ryticdLimi foghstirpipi ragrasﬁdQ)roducts
andl i ng of ,t r oduct rther e
that [RGE ot T BRI Rh, fules Al i B iociopgugrs olfsing the

inveRliQHH4G bRt iPRRCI 5T pakhty hydr@ﬁ‘orﬁ@f" t8é 8&taft et biBilcGhbeP@8rying can

been dried and treated with air, nitrogen or other
detrlgm@ély afffiest physichl stabaliti Fror exeannly, adiysleased, abiatedipyoduict when freeze-
drleé: ﬁlay e Lt dlrlnlanrcresasef‘({J ﬁ‘%%l? & tmng 1Ipt80 ! ] %rflt%{%c?l{n&f,olﬁl\{eo ]tr)rotduct

S hmlaofuhﬁerreaaﬁhpley dﬂ@,cﬁsacﬂlmbé &n tr@pdr@dwsmetlha ffdes& dBEd product.
choki ng hazards for consuners with restricted or

Speqifiepdly. Hhevneragpsiaodical Wiveh bes teen drigd apd Heagedsyith @ir, nitrogen or other
gaseg l‘iﬂﬁgt QM fem i r@adgg@ggol%%lg hb&pcoﬂsﬂl%ﬁﬁ% @t Bate as to transfer

ration can |
ﬂavor to the consumer’s taste buds. Moreover, the product should be readily dissolvable to

reduce the risk of choking hazards for consumers with restricted or under-developed oral
motor skills or digestive functions. As a known solution, increasing the aeration can improve
dissolvability. However, increased aeration has the negative effect of reducing the hardness of
the end product. When the hardness is reduced beyond a certain level, the physical stability of
product can be compromised.

Therefore, there is a need for a product that is freeze-dried and aerated that has

improved physical stability and improved dissolvability.
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di ssol vability. However, increased aeration has the

negati ve effect of reducing the hardness of the end
w@e@dner233 When the hardness is reduced beyond BCT/ES81088/063312

| evel , the physical stability of product can be

conprom sed. Therefore, there is a need for a product
SUMMRYsS freeze-dried and aerated that has inproved

physi cal stability and inproved dissol vability. SUWARY

Thdhp pesseitinyantien tomwprisss uprdacsedried, fapratcdadagiyjos dairy-substitute

com?osrlt‘rflgn(:“tgjonf(ii rﬁsﬁ ocrialgral r ﬁ“&%dtﬁ%g@r?&?ﬁo% érnu 1ﬁer wherem said

I'Ty-s e’rngre |en’t

daire mudiﬁlryt s@smmm@h@o@msﬁ lipadeduriyed) andlaicthods ubsihking ttleereo f.
conposition is pasteurized, and nethods of making
t hereof . DETAI LED DESCRI PTI ON As used t hroughout,

DET’A?I@%%SDE RTﬁﬁl‘é)l@s a shorthand for describing each and

every va uet at is within the range. Any value within
t hasnaadthraahobie ragbteat aseds 4 dherthardfiondsscabingztvech and every
| east one of

range. \When used, he hras "
valug g*a? wewgl\gpé%qﬁaaae }@%Wg Wetﬁﬁéarngﬁ e ?aq!.%ﬂt?dy%&ﬁ }mmus of

the ﬁﬁ’g@" Wakd Qgédoﬂcheé)tlﬁasgem&fs%ne-rm RN Nk éé?&tloﬁ r(g@l an}%ne member
or" can be used in the list of nenbers, but the

individeadty wney ebmbinghemetthic snanibers ohiter winj unngml éamgu ay 'éQr” E‘rm be used

in R GpemBran SR Ble A ioaon” aa%E: T oAl For

exar@ple /it 3Gt SheITH, B, and CEg ZRorelaMd fdrSA alo@smdroaél@alone A and B, B
process that wor ks by freezing the material and then

and ﬂedt?@drfgotﬁea@@ pedifidi ng pressure to allow the frozen
h ] t.
wat. Flock a@ %t y&éhe rd{ra%,og é)?%cféysb tlhhtn\?gr‘f’(ts ﬁ ﬁ%?zol%:l% gl{c’errg&eltlﬁ and then

sol |

redulcimtg rtwu@tdmgdmg fprés@uﬂe 6 LGRS Ehcfaszcd W& FiRirh&Bridlno sublimate
qui ds. Aeration may be perforned by bubbling a gas
dlre‘fth’rfé%ﬁhqfh)él Inhags tg ga?spr aying the liquid into the gas

or “ﬁgfahaﬁ"’ ]y %f)rog%@ Lrﬂ#b:dgcﬁlg a6 frﬁ?e% e &éracoﬁﬁé?ltraﬁon in liquids.

absorp I ned”as t
Aeratmnhmycbequoorhecabp bolhlmie al gas ghromgl the dioual, syrgyihg tie l\mmd into the

gas OSI‘t a?gtltgﬁon of the liquid to increase surface absorption.

“Dissolvability” is defined as the change in hardness of a product in going from a dry
to a wet state.

“Hardness” is defined as the peak stress prior to fracturing a material. Universal
Tester model 4465 with 100 N static load cell, manufactured by Instron in Canton, MA, is
used. The probe used for testing is a compression anvil #2830-011. Initial settings for speed
of probe were 1 mm/second to approximately 90% compression. Speed based upon journal
article in J. Texture Studies, 36 (2005), pp 157-173, “Effects of Sample Thickness of Bite
Force for Raw Carrots and Fish Gels.” Testing is repeated on 10-15 replicate samples for
cach variable.

“Viscosity” is defined as a measure of the resistance of a substance to flow. Viscosity
is measured using a Brookfield viscometer with a Helipath® stand with an F-T bar before the
composition is acrated. Viscosity aids in holding the shape of a substance through aeration

and deposit.
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"Hardness" is defined as the peak stress prior to
fracturing a material. Universal Tester nodel 4465
wowak/140283 N static | oad cell, manufactured by PCBUSIINS/063312

in Canton, MA, is used. The probe used for testing is

a conpression anvil #2830-01 1. Initial settings for

SPaad pREscii PRAIVE ESMrisBTaRED 0d dhidy ARRAMAX BMRIsHioAR¥ ful in the

conpressi on. Speed based upon journal article in J .
prepFeskipn péa Scord-dsed, 3gaied msipct pihelf5pt copmonepfof glag epnggfosition

corngl‘%l g%lae a-l;glog léiﬁ.%é ?ub%]zltu?e il redleeg e"l(;iheo&nan?ld)rfig‘)f-l ol%s%tua%? gngredlent 18

sele@advprbeiSanfyQlairg @€ halv;agubabﬂu& ingNdRaOsIdinarily Bncﬁlﬁf innkelads a
measure of the resistance of a substance to flow

Speayfielys theytairy nased et aysahestorhiram phosnerp dlcknding bysmet kmited to milk,
mllk\gﬂot\x;he? )Ug{ult Pt A il ﬁfdaﬂﬁlw&tanéaﬁld (#S? 109%%% CF% £t IT‘ﬁ% dairy

onposi‘tfon’ 1's aerat ed scosity ai In
subssihapmgeddiant sidebtcaddeprh botnog hinded as s@npratwlscmpaﬁsleq)ro'lfbms and

resent \ rises a dairy or dair )
Comgmg?ﬁstth?r80§ gﬁhﬁdgw.os iy s tht%mg?f‘éileﬁ} @gﬁa?%m igpmppuntof from
50% tB BRTEL i kGl fRSH 8D PHOFURA moﬂ";?fefeﬁrdfb%‘ BRI 59 f the

he conposition conprises a dairy or dalry substitute
com@u@m@ﬂlent The dairy or dairy substitute ingredient

ted f [ d bst.i
I PETEE ORI PY (P RHOWR HoRTPHEOREPDtish A Fmulyfiy. While not
w1sH11lfg9t0d6t| Yoxindl BY e tRBEcd, & i5 BEIRSLE Ehat tHRMntNIGAGT I@@thbes the surface
including but not limted to mlk, mlk powder

tensipg gt he, airslquid mtq:rifacanfdjewfqu allpwingifersstabiiel dispersionof pisbybbles within
the \]ghbc% géltudma?rl % %H]?ﬁ{erg yérgfe{r g g 9&0? n 31 ﬁloﬁg a&? %1§9ycer1de The
rom no e

rrce

lactyddtdd enb Iaﬁ@ﬁig@f&nﬁ@ Brselktted Then thal giro’up)d’onéﬁnﬁg of but not limited to
substjtute_ jngredient is present in_ anmount of from 50%

lactig gndy gl%aterﬂcg eébpglmppqrrﬁné@gly@rgi@s sl sihlgd mesppglycerides, and
comengfcl&{C?a[Hé%oif rWHﬂg Qf&ﬁhlﬁg% e bdita QEéotrfeQ Nt 1s1;)lgﬁeved that the

secon onent resent co Ition CO
lactia lacidm]msﬂyfdf ¢he WMbping agoit rediddsiin ghet anlubmsmhlamjat h)lye mn&yface of the

t heori es, is b he enul |f|er reduc.
aqueOHE PAF Al @ethéfﬂgq Elﬁ’blatp fwﬁevb%} ertilFP}:%‘P&n Aiebyqesides resi 2in
hydttoBﬁ‘(;‘tﬁé Phd&ie %!fﬁf%\%kﬁﬁpé‘dct{alﬁtf@ghe THE $RENSEP fhoﬁB aﬁdi Higlycerides are
les within the viscous liquid nmatrix.
pKBGMungnmmemmafﬁ@meﬂﬁﬁhbiy%apmﬁnﬂyy@®3d0ﬂbn00é%dandnumtmfﬁﬂdﬂy

from (I) 9 th § %B/ dF the cornp051t10n It is believed that the lactylated mono and diglyceride
component of the present invention promotes stabilization of the final aerated composition.

The combination of the first component and the second component are then
pasteurized through procedures commonly used in the industry. Pasteurization can take
between 1 to 10 minutes between 170F to 210F, preferably between 180F to 205F.

The composition of the present invention can further comprise optional ingredients
such as starch, including but not limited to corn starch, rice starch (native, physically or
chemically modified) and tapioca starch; sugar/sweetners, stabilizers, flavors, colors, fruit
purees, prebiotics, probiotics, vegetable purees, fibers, fortificants such as DHA, minerals and

vitamins, and gelatins such as porcine, fish and bovine.
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| actyl ated nono and diglyceride is selected fromthe

group consisting of but not limted to lactic and
werisase3nci d esters of nmono- and di gl yceri desPCT/US2008/063312

di stilled nonogl yceri des, and conbi nati ons thereof.

While not wishing to be bound by any theories, it is
HAPBONESY ed149@t v ABELITACAND ®¢3cosPiet y of the whipping

agent resides in the aqueous phase at the interface of

t hdhaqesomsT prederencerfar th dinglprodwtiobths nksseinywgitioa is helicved to

nono and .dj ri.des resjde in_hydr obi.c,-phase.,.0f .
be b%%eg omhg%lg%}%hér%?tgn?tgcas S sghalrclg}:etssy ?@gstcgiég natl%lrc]iodlia)sﬂ%%&h?y. While each
chargétgigticas iriestant, ehdddcRenbalinte dBtvasd Wiy thede dorpahéntdB Mebiged to

1% preferably fromO0.01 to 0.5% and nost preferably
optimjzgthgend predust abghstpressat inBeRsOsi Viseesity|is defanogars payeagure of the
st 8 of DU ARG, 0, LS MO B 08 R IRRIE D it
Helipath@l staeraittegh E-dheo dicfarothe cohgosianbismetdted lois lidheved that while

f.irst caonponent and the second conponent are then .
the ‘ﬁ%f@?@b?lﬁgguh‘ﬁﬂlp& SHoIEPoR AR e sicdghesi the
hardh BdUsdsl i) hfﬁ@il @ﬂéf)ilié%t Tﬁ)@digﬁﬂ'vaﬁoﬁﬁﬁ &) Ye88n ks hRadfement, is the
m nut es between 17 to 210F, preferably between 180F

change 112 0&BnesFloé 2 porduosintgoorg fodmtakey pr ewehstatc nWéitht inorcageameration,

further..conpri.se optional ingredients such starch,.
whigh i G OB p R R Bt oA ST PRFCICY | L aogtions and
metHdddbF ¥R, prédeiSinGation Hate GRaF&adly istBetirtd 8d)opARim balance between
tapi oca starch; sugar/sweetners, stabilizers, flavors,

visceslyohaydngss and dissavabuity torsbyige e dbysipabybitadlg el consumer acceptable
vggetable purees, fibers, fortificants such as DHA,

product: . , : .
mnerals and vitam ns, and gel atins such as porcine,

f i gihc aopbxitidef. tHARERED S v cti&Shds MisBlhdsT YalANDf from 0.5 to 8 pounds
| SCOSI TY. The consuner preference for the fina

V
foregymeeferablyotomre tores Beitk I ePrak dond forasean by arpapysedasing an Instron
UniRase Q‘eﬁﬂl)g@\g%%'ir‘fl é‘té%lglgltl IS?I;I ?('id\%ﬁcl%}lzgﬂgeg g%&% Ot@lrld&)ﬁ%p?ession anvil.

VI Scosi t
The eheclagtient spced bB1 mp'sed andl jnitifigiaorfraeton baduance

be en the.thr conponents is desired to optimze
th ﬁgﬁama?%m}b?fetg? PR b e SERR ﬁm BRIy PE B g of from 0.1
to 8 ?@aﬁd 1884 RScALIERGHE B30 RnieRI&t ance of a substance
o flow Viscosity is neasured using a Brookf eld
vi Jborempesitigrt ¢f the prsis¢nganvehtipn Bassndsesith oafrom- I0MKo 150,000 cp,
e el i eved

densifriaeh 0% EERBRRES & et AEREM g nb e s SR g Hleosity. m
the frtfeErt@BmBodikicat gt ASIRLty 6NthaRebt deRP&iition talfes from 30,000 to 60,000
cp at a 10 RPM speed of the spindle 6 in a Brookfield Viscometer. The most preferred range
is from 35,000 to 50,000 cp. In an alternate embodiment, the present invention has a viscosity
of from 1,000 to 700,000 cp, dependent upon the temperature and speed of the viscometer
used to measure the viscosity. In the preferred embodiment for the alternate embodiment, the
viscosity of the wet composition ranges from 100,000 to 400,000 cp at a 5 RPM speed of the
spindle 6 in a Brookfield Viscometer. The most preferred range for the alternate embodiment

is from 200,000 to 350,000 cp. It should be noted that the viscosity can be adjusted based on
the RPM and is dependent upon dissolvability and the stabilizer.
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har dness aids in physical stability. The

di ssolvability, also a hardness neasurenent, is the
web@nge2sh hardness of a product in going fronPEI/tis3008/@63312

a wet state. Wth increased aeration, which aids in

di ssol vability, the hardness can be negatively
MEBfHHeECOMAKIMGConposi ti ons and net hods of the present

i nventi on have unexpectedly discovered the optinum

baIAameTélO@ ef prsparing %gf@@@t@rledh%af@m@gsﬂlan@dd¢t§9mpalbing|t1t1<§/steps of (a)

1) h Ly st and o

prov1cﬁn§ fury %I;]gal% %%Otgt}l{ I‘%%nd fblit 1n§ra8 See rl]!? ﬁrg vgc { | on ﬁ\égrocessmg

the c&uﬂ?&fr doies Subéﬁ’[dﬁ@bl@ﬁd f(ﬂMerﬁﬂg@h&b]@ﬁ@J{dﬁa(ﬁm&ﬁ@ a gas with the blend,;
preferably from1.5 to 5.5 peak | oad. Peak_ | oad force

() spaHtapeoustaacited the g%ganéﬁhq @h@m @rfiagmsvb&t%@r: biradte fRym an acrated
qagle 830-01 1
pmd?:{gt?rpgll}d]e@{:%&r%ﬁlg %Joaq'ﬂeé hpes ing s at g%ggéed of 1
nmm sec until initial piece fraction occurs. The
conposition of the present invention has a
llg&ﬂggﬁﬂﬁégﬂiity in the range of fromO0.1 to 8 peak
1. PhiachizcR"&H B ﬁ{?llk)is frﬁﬂi“ét@ed]fr(grﬁ a?tmpffﬁgétoflgfg% @old kK.

conpaosi t1on of present 1 nvention has a vi scosi ty
2. AdF dIfynmgmdleﬁ)tG(quggr gskatlﬁ),(marclp nodéipér}dmrlk ampdsifithes well as functional

.t ure an of t Vi, Sco r ed t
ingroBaREH Eh S iR B nOnoritia i BRI S RSEie Shigh shoar blender
(such REBYdd®AQ§WIferPh adchigvvBémé s lisp@ioh an@astidl h9BRation.

30,000 to 60,000 cp at a 10 RPM speed of the spindle 6

3. Qnge all Brovigredicatshaye deemapeiporatise theogixtyse isf agitetsd foraibainutes at
353% f%on135 000 to 50,000 cp. In an alternate
ﬁ%% ment, the present invention has a viscosity of

4. Fbﬂ@ﬂ”inlg 4300t theQQixDE0 iCipanstierdnel eHet HDPD Platdigeat exchanger for
nperature_and speed of the visconeter, used to

ther%lazsre?eésmae Th¢ &@mltryroceﬁﬁcqr}ﬁiéﬂ%s apedt cauire bl ﬁﬁémvefaafi maintain
a rmhﬁ‘ﬁutﬁ‘ Itén%’e?e?[{uee S0P %'afigﬁ ik %]C? g é%la 1313%1)(%@8%)1& fifhe Wﬂnsgemperature

nposi t on ranges at a
and Rﬁlﬁ’ltﬁm@m vaty ddpendipg ngbethe merchamar ofttké proebs, for example it is

. sconet.er nost preferre ran for.the alternate
possg%zpd%%@ﬂvgl& biR BBOCHHES ¢ 0%y Tinyig h hQdéied be

5. A@%%tlbﬂzﬁtste&)rf@r Uﬁtﬁﬁl‘%ﬁl‘gttﬂe Fcﬁ‘ﬂlutheanQQhéjﬁtﬁﬁtekﬂ@ys 6§a&£‘tlénh e
i s dependent upon dissolvability and

homsg%tmlhg pEthe MEXHODCADFOJVNK NG tzsxpmlthwdbg@mmtn@pmwugesare 2000 to
250(2{)33% eg?srt Iétglgé ar?ch(ﬁ)t g(% psi a! A sdORd S ggtge conprising the

6. After the hold time at 191 deg F, the mix is cooled to 100-112 deg F, and transferred to the
culturing vat. At this point, the yogurt culture is added (for example, a freeze-dried culture,
ABY-2C, supplied by Danisco Ingredients, or other vendors). The culture is blended with the
pasteurized mix for 30-60 minutes, the mixing is stopped and the vat is maintained at 104-107
deg F for 4-6 hours. Yogurt is allowed to acidify to pH 4.5 to 4.6, and is then agitated
(broken) and cooled to 60 deg F in the culture tank. Final pH will range from is 4.1-4.4.

7. Yogurt is transferred to 250 gal. blending tanks by pumping through a cooling press, which
lowers temp to 37-45 deg F. Pasteurized fruit puree, flavors and any desired color will be
added. Mixture will be blended with gentle agitation and recirculation for 10-15 minutes.

Blended fruit yogurt is transferred to 275 gallon totes.
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providing a dairy or dairy substitute blend, (b)

adding an enulsif er, (c) thermally processing the
wa@la008gt41283 dai ry substitute blend, (d) fernentiPQr/Ukm®08/063312

blend, (e) admi xing a gas with the blend; (f)

simul taneously aerating the gas and the dairy or dairy
Prod@uitiohi 'rézén Yoeimd hopkor m an aerated product, and (f)

cool 1 ng the product, and gﬂ? freeze-drying the
L. Ymggttufclﬁ bemgwd/pn@@ad:fmmﬂ 5 gallomwe%@mvzwm féwreétat 34-40 deg F)
to thtrenalelilétoermt an%%er ! rl\?onnd;oe }Ircn g? Eo?nalft%ougl{ (%!t?leli br? s ex Pg:,]d

2. Nigogetgad risyadiﬁmkkd toafitl ySgnfri i ,theaMom@é hmaﬁ (édiiﬂ@étb@flﬂlblant ice water
i ngredi ents such as prebiotics) are incorporated into

mrcwacw Ve RIMeinGHN rExiag irghtcamemurpreitéd qegdioh Pepguct overrun
can B8 Rolrd 414 10, HouRER, BRefRTTAEBOUTE HARERT! BELEMCn 30%

and b@%erant mont pefaildy betwren 8D %t andet5Ps Blgis pedees Happetﬁ@:ontmuously
es at. 35-38 deg |.] ow ng itation,

3. Agr %i"iﬁ’%guir%ls PPERSY: é?ar”étémFg at Eés b—ﬁi Ep‘ll‘ﬁgépﬁ?é%‘l’f © toa ‘?eposnor

manfSRINARGRTt fs Qi'istltllglﬁéd‘%l miti ?feetﬁﬁkleg WhmeVltanl%&Blll n%ﬁlﬁﬁﬁ Steate the

conditions used require that all achieve and
apprapmatalyrshapadetepesiafoundinghiskede, déaygé clacotdtectep dhapk, aﬂmugh other
m nut es hol d. This te
shary RS e P U BRSO HEEH AL PHRetgr gl mpgpdeal is
15-20%3MP h Beight 61S7-PD&Hh HHEal 198-90), ahd 8Ricight BF glser 3 gfams (ideal is
tenperature and have a 7 or 8 minute hold tinme. 5. As
1.0-bh gdpt i onal step for optimizing the formula and the
4. Iﬁ’gﬂseirgtdgﬁ s%ﬁ.cﬁgntg%rs% Hosn e}%nllgg)srgg%‘f?ﬂg o %el??mttlt}g cgéggxéllllérrﬁaker of the
belt 2DfAedAer AFAAPE). at a first stage and 200 600 psi at a
second stage. 6. After the hold tinme at 191 de %égF' the
5. Frgeget tynped giTdempesatirois praroxgeajely -2 Q30 dga & with digh vslocity air
u .
cre R T 108yt B0k S MEnNBRUE SRS
tunnsU\whamdltdmalenp&amrén@lébﬂ%de’gE or other vendors).

Th culturel blend asteurized mx fo
6. Pigslists ais Fﬁmoag frtoﬁbtth 5 s%bvgae Zl?‘ﬂ]é Cirgpagker, where they

are f‘ﬂ?édrlh@' 2esh At piht %ﬁl&@@&lfesf @ﬁse‘& a@e Hewdstapé@%{f dtoled at -20 deg F
lowed to acidify to pH 4.5 t . 6,

untllae@]mmcgb OFD.

The following composition of the present invention can be prepared. The percentages

listed are based on the total weight of the composition.

Example 1: Unflavored yogurt:

Ingredient Percentage by
weight
Low fat Milk 82.89
Non-fat dry milk (NFDM) 4
Sugar 9
Starch/Gelatin Stabilizer Blend 3.7
Yogurt Culture + Skim Milk 0.01
Lactem Emulsifier (Lactic Acid Esters of Monoglycerides) 0.4




(broken) and cooled to 60 deg F in the culture tan
Final pHwIl range fromis 4.1-4.4. 7. Yogurt is
wo e@ndiesyed to 250 gal.
through a cooling press, which lowers tenp to 37-4
deg F. Pasteurized fruit puree, flavors and any
ExafigRiX:-ed color will be added. Mxture will be blend

K.

bl endi ng tanks by punpCTyS2008/063312

5
ed

wth gentle agitation and recirculation for 10-15
tes. Blended fruit yogurt is transferred to 2715%

hgxg%&#on tot es. Producti on Frozen Yoqurt Drops 1. Yocm:i?'lgiﬁ’—@—lﬂa
Lowtit Milklhe66fayyeyed/ punped from 275 gal l on totes 78.442148
NFDpLeviHeuts| y stored at 34-40 deg F) to the aerator |[(iB.68628
Sugdl WhiteCa&®, a Mondom x aerator, although other brands 85068
Star@®XGeSdtih-Stabiliz BIEQDOB3YASicled, BIRIDEFPcd SRartNe.3yOGMtin VI & 3.87532
Peach PEreB/BMEAR: SHokeh, Ki6R2ANGGhad to plant 1ce water 5
Natuedl PEddh @fav@n Ssystem to maintarn m xi ng head 0.3
NatukB ARERIEhe.tal 30- 45 deg F). Product overrun can range) (g
YogLTlrf @mufé)”/o 1o oU% However, preterably, the overr gn - 0.009452

target wi It pbe between 30% and 50% and MoOSt pref erant y
TOTpét ween 35% and 45% This process happens 100

conrttrdousty—3—Aetated—yogurt—spunrped,—ratntatned

at 38-50 deg F, under pressure, to a depositor

|foId mhere it
via a netering punp,

is distributed to nultiple nozzles
create the appropriately

shaped deposit form(in this case, a large chocplate
Ingr shape, al though other shapes/forms are possieidinal formula
LowmP K& 6®NFacf ar geT shape has a diameter of 13- 2P Mg 442148
NFDM,#8@ Hdp 15-20mM), a hefght of 7-12 mm (Tdeal |S 343428
Sued Ve SaARd A MEIgnI of 0. 8-1.3 grans (loeal S [ 0-Tg kg
Star&?Gelaﬁm[Sgbﬁ%?r]ﬁ LR HepPsT et ot a SOfTd, Stalmress 3 ¢753;
Pamﬁ?m%&shiﬁﬁﬁ%ngﬂﬁh&mh(%g&ﬂ&b CaSE, _tiTe TTaKer “', e 5
Natuyal PeacR Flavor WONF C13206°0 V7 * - 2',\ 1_' e b AL I
Nat di&@uﬁ%ﬁ&ﬁwﬁl?ﬂ%ﬁfﬂ?fL'?LT:XH_L!W;F, i AT
Youyr ST ABX 20 he—+ om 35—t es—Frozen—pi-eces—exit024
TOTADEe tunnel with an internal tenperature of 24-28 deg 100

F—6—Products—arerenpvedfromthe freezer—belt—and

conveyed to a bulk case packer, where they are filled

' ”ﬁ‘ﬁe g&nﬁ&lﬁﬁm dﬁ’ééd fbobas rhéd%edl J%%ﬁéﬁxet&% 88scAb&d herein.

cl ose ape stored at -20

It should be appreciated that the present 1nvent10n is not limited to the specific

embodiments described above, but includes variations, modifications and equivalent

embodiments defined by the following claims.
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until shipment to OFD. The foll ow ng conposition of

the present invention can be prepared. The percentages
wo c@Badi2as e based on the total weight of the PCT/US2008/063312
conposition. Exanple 1: Unfl avored yogurt: Exanple 2 :
Exanpl e 3 The conposition described above is nade
What $4 N8indcigs:-met hods descri bed herein. It should be

appreci ated that the present invention is not limted
to the specific enbodi nments descri bed above, but

i ngl ude I.fic ions n val-en -
endod nonteadriehairuiT B Fa SHnER: S THE qraprising
cl aidard inggedidnt; A freeze dried, aerated dairy or dairy
substitute conpOSition conprising: a dairy ingredient;

an2fubificrednd and a vi scosity enhancer, wherein said
dair. n is pasteurized. 2. The freeze-dried
colidrpg)ssci8 %%ﬁh@éegl aim1 wherein the emulsifier is
sewhetoidsdid dary teemgrsaiop is pas¢sizethg of | actyl at ed nono
and di gl yceri des, polysorbates, caseinate, whey
proteins egg white protein, and conbi nations thereof.

3. pThe %g%gzed&ﬂ&ﬁcoﬁm%h'bTeﬁlrﬁfl Widdimte é’iﬁﬁﬁ@i’ef‘ls sBRcted
emil sifier is a | actyl'ated nono and diglycerid
frontTthe gfoupepesidingeel lcejyﬂptpshm(pr@randfdlgiymrrdea, pfourst)ﬂ@tes caselnate whey

| the gelli t
protf 87 e it sl RpaSlom 6 Eompos t Pon of ciaim 1

wherein the dairy or dairy substitute ingredient is
present in amount of from 60%to 98% of the

codposi the frees-driugecomnesizion @f rladn d ovhsosh theoymadsifier wiarfactylated
monb MIAE| Qe | actyl ated nono and

4. The freeze-dried composition of claim 1 further comprising a gelling agent,

wherein the gelling agent is gelatin.

5. The freeze-dried composition of claim 1 wherein the dairy or dairy substitute

ingredient is present in amount of from 60% to 98% of the composition.

6. The freeze-dried composition of claim 1 wherein the lactylated mono and

di-glycerides are present in an amount of from 0.001% to 1% of the composition.

7. The freeze-dried composition of claim 1 wherein the viscosity enhancer is
selected from the group consisting of starch, hydrocolloids such as carageenan, guar gum,

locust bean gum, pectin, and combinations thereof.

8. The freeze-dried composition of claim 1 wherein the dairy or dairy substitute
ingredient is selected from the group consisting of milk, milk powder, yogurt, skim milk, milk

proteins, hydrolyzed milk proteins, soy proteins, whey proteins, and rice proteins.
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di -gl ycerides are present in an anmount of from 0.001%
to 1% of the conposition. 7. The freeze-dried
W@ oo9p0si2s3 on of claim 1 wherein the viscosity PCITHSINE$/063312
is selected fromthe group consisting of starch
hydrocol | oi ds such as carageenan, guar gum | ocust
begn gumhe PRE1d-dvicdddthfosftibh BALIaART WL Mo caBapobii®n has a
freeze-dried conposition of claim1l wherein the dairy
hardgessgalueyf Sighs 0 StteBdoicageddioatht is sel ected fromthe
group consisting of mlk, mlk powder, yogurt, skim
mlk, mlk proteins, hydrolyzed mlk proteins, soy
pravei nThe fikRexe-@rial @infi®sitidn @f clage 3pvigieh fise Qetylbh@l mono and
freeze-dried conposition of claim1l wherein the
diglycsrife & selestedrpsm dherpapumennsising aklaghic sGiGasters ef fDQHB' and
B
o shPYER RSB b IO PRBES Lo PR, b g
selected fromthe group consisting of Iactlc aC|d

o o TGt et bR bR Lot gt ot

£ f I
s e S s Saon hSlm a

ester of nDnoegcerldes or a blend of nDno and
eze-.d i.on o

ol 3P § ThE P st rmen g 2F B (FEE B hghPine Fbleashgae sugar.

freeze dri ed conposition of claim1l wherein the
conposition has a dissolvability in the range of from
0.13to0 8 hpér@ﬁmquﬁrmmedlr@nlomkalm 14vhereia thio eosnnesiiondgs a

N A

freeze dried aerated dairy conposition conprising: a
dairy ingredient; and 0.001 to 196Iact | ated nono and
di 181 ycdhr diesze-diivskonmposision ofislapy | cvbtr%%grdtq geopidy of the

cmn?%ﬁ &%ﬁﬁﬁl dé%igﬁb%obr eze-dried conposition of claim
erein t% airy |ngred|ent is present in anount
of from60%to 98% of the conposition.
15. A freeze-dried acrated dairy composition comprising;:
a dairy ingredient; and
0.001 to 1% lactylated mono and di-glycerides,

wherein said dairy composition is pasteurized.

16.  The freeze-dried composition of claim 13 wherein the dairy ingredient is

present in amount of from 60% to 98% of the composition.
17.  The freeze-dried composition of claim 13 further comprising a starch.

18.  The freeze-dried composition of claim 13 wherein the dairy ingredient is

selected from the group consisting of milk, milk powder, yogurt, skim milk and milk proteins.

19.  The freeze-dried composition of claim 13 wherein the composition has a

hardness value of from 0.5 to 8 pounds force.
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17. The freeze-dried conposition of claim13 further

conprising a starch. 18. The freeze-dried conposition
wo@Rooshai2es 13 wherein the dairy ingredient is SECEUS®AS/063312

fromthe group consisting of mlk, mlk powder,

yogurt, skimmlk and mlk proteins. 19. The

freeze-dried conposition of claim13 wherein the

conposition has a hardness value of from0.5 to 8

podhds flbe ér@e@edrieﬂh@nmoeiéiz’e oﬁ rciaénl 18 cwkms'lil thedactplatedragne and
digl 10% iﬁh § ted ﬁlc glofrfl ! c?o%m in talagtl c? Y&&S Iog%on and
% er ec r 0] m consli %? ?

diglpstiges cﬁlfatdﬁﬁitoes?ﬂéiﬁl oflinghy aed d@@&an@éstahatd@tlal@d dnoﬁﬁ@l@b@‘ldes.
of nmono and di gl ycerides and distilled nonoglyceri des.
21. The freeze-dried conposition of claim 18 wherein

the,lac Fl'}% AELL_ TR0 gltlgh gk g{égﬁ g d€ Hefeif tﬂquﬁﬂllgtea%&ho and

ester of nonoglyceri s or a nono

diglytiegy tsexr liackixsaci®@steridfendnogbzeridisioed bdmmtmfmdﬂommd @iglycerides.
claim 13 further conprising at |east one sugar. 23. A
nmet hod of preparing a freeze-dried, aerated, dairy or

dabpy syls tﬁ'eE;Eét &R QAYLitoRBPEIafth 19 fldAfr %Bﬁ[%ﬁsﬁ%% at 1689 one sugar.
providing a dairy or dairy substitute (b

adding an enul sifier to the bl end; (c) thernally

ss M Ig {n Ao g EP@R Htge% %ﬁﬁh (;He ggetéattacli; éFaW F Hﬁ% uq)stltute product

com@hﬁﬁgﬂm@&?s%fnultaneously aerating the gas and the
dairy or dairy substitute blend to forman aerated

pr6@ucPKWF@Dg¢dﬁ¢ﬁ¢ﬁﬂ%m§ﬁvb%ﬁ@6@kmﬂhe aer at ed product
h h | th
popﬁlp&ﬁgﬁ%ﬁggkq§??§&nﬁe dS ape; (h) cooling the

ons reeze drying the portions. 24. The

me{d)odthefmallyaprovaSinphiey @iiny driiaird sulisyitas badyr y
substitute blend is present in anount of from 60%to
o8¢@)of frmentyieghe blend

(¢) admixing a gas with the blend;

(f) simultaneously acrating the gas and the dairy or dairy substitute blend to form an
acrated product;

(g) forming portions of the acrated product in a predetermined size and shape;

(h) cooling the portions; and

(i) freeze drying the portions.

24. The method of claim 23 wherein the dairy or dairy substitute blend is present in
amount of from 60% to 98% of the product.

25. The method of claim 23 wherein the emulsifier comprises lactylated mono and

di-glycerides present in an amount of from 0.001 to 1% of the product.

26. The method of claim 23 further comprising the step b(1) of providing a starch

and a gelatin.

10
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25. The nethod of claim 23 wherein the enulsifier
conprises |actylated nono and di-glycerides present in
wapooamozas of from0.001 to 1% of the product.PCBUSZNE063312
nmet hod of claim 23 further conprising the step b(l) of

providing a starch and a gelatin.27. The net hod of

cl aym 23 huhektigidbtdiembizentkreiansd slesd 8dnsitdfl kmilk ingredient
i ngredi ent selected fromthe grouB consisting of mlk
T

selegtpd kopahel groupyrotisting afkonits, miilkkp smogkrtpskomenitisandxgilk proteins.
The nethod of claim 23 wherein the m |k product has a
hardness value of fromO0.5 to 8 force peak |oad. 29.
Theg et Mad nhhol dfi chaiBS 3whiedreinthd ek Ipasduyt Rdsechaf@ites value of from
and diglyceride is selected fromthe group consisting

0.5 tgf8 fopetnegk tpadd esters of mono- and digl ycerides and
distilled nonogl ycerides. 30. The nethod of claim 29
wherein the lactylated nono and diglyceride is a
| a@Pi ¢ ddk chedtsidesf chfimdnelgdryiaehd detyland monmrdnd riagly @mide is

of no. and di gl ycerides.. 31, The nmethod of claim 23 -
selegted {qrgglrthg SWﬁPich%ﬁ”’(grPg?%cﬁlé ﬁc@(egsersogfe rgat&g-@ad dielyqerides and distilled
numaggcéﬂggr and a stabilizer. 32. The nmethod of claim 23
rein the product has a dissolvability in the range
of fromO0.1 to 8 force peak |load. 33. The nethod of

il 3@5“ t2 g’h\é\%%[%fl &Eaelmvj9svg esrleitn}{heo {acttyli]a%e(f) rﬁlggou gltld (Iiiélyfcgr%re] is a lactic

acid ester of monoglycerides or a combination of mono and diglycerides.

31. The method of claim 23 further comprising the step b(2) of adding at least one

sugar and a stabilizer.

32. The method of claim 23 wherein the product has a dissolvability in the range of
from 0.1 to 8 force peak load.

33.  The method of claim 23 wherein the viscosity of the product is from 1,000 to
500,000 cp.
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