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FREEZE- DRI ED, AERATED FRU T OR VEGETABLE COVPOSI Tl ONS
AND METHODS OF MAKI NG THEREOF BACKGROUND Aer at ed
W@ 09p04i229 ons are known in the art. Aeration CBEI/US2008/063306
provi de desirable characteristics such as |ight,
fluffy textures. It is also known in the art that

FIREBYZEIDRIRBUAER ATEDIURUEF OR YV HUWFABLE € 0MPOSITAGNS AND
instabi ity andyipepefss OFCHAKRSGAHEREDIVE! ti e,

One solution to such instability 1ssues in aerated
m | k- based products includes the addition of a
BACKGRa&Denul sif er to already cul tured dai ry products

before aeration Se e. ent No. 005, 15
e i tugposgigs & Sidiie oyt et FELmPyde bl 7
char@é}&ﬁﬁfcs E&%CJR Q%ht’i %H’;‘z%xtﬁf%ﬁ" Hgs !11&9 kﬁ‘&b@ﬁf the ‘éift el taleﬁéltefolcbroducts
he milk priof to fernentation because such

are suhg:p@t@p@mﬂgal@ad chetuenlsigbtgbisifyf zmdtth@nefm:@ sa&i daytabilize over time. One

de ch .as f The
solufih Brtieh Blahily P PrerGHaT I Bineg rod i el thsiifsiqn ora
hydrﬁfedl%ﬁﬁﬂmﬁ&f toRntaly QMtuAQads pastiiefsRFite hemgéhedteRY. U.S. Patent
fermentation tines while contributing to stability.

No. £08e2 87.dieyaimajter Sthg * by oy welpecikisahh than 16 heatepiggaches against
addlhé1 %&J&{ gﬁt§ {J,]lir?ctlsr t§ Eﬂetﬂlﬁﬁkleng pRHI[{g eqlt orﬁgoe@(% Qggcsl ingredients

resul ting ain sen
can @dvfefsietwdf%t prf(’baéssﬂﬂ'g&ohmﬁﬁﬁ@msutl@as(:féﬁﬁ&[’fﬂﬁdh tirksd. Mthet ‘N87 patent
inventjion taught in the '157 patent dratlon of the

teaCI&f‘értB%t e pldafaricet afurdsrted emalsifisr ppsif; ﬁ@ne@ iog @t Pidpadyestaly
£6t I ol
e B R i SRy ELRLE, IR Fheh o process well
knowm ar thased] mdegyryl. i1t is cditicalng fistticpdiyuge aaraked @rmﬂluctﬁ ghadtthe resulting
duct. Fr urees are dlfflcult t re ze-dr

t he 0
Pmdb‘&%&%é‘b“&?%ﬁ‘&ﬁﬁu% f arg dpppaiignt terponspigysy Usinethg Tgpon taught

in th@ni 9y ﬁ@&ﬁrhyd%éhdntof't@e £8rfibd pridbctiR 58 GRURL &ytdgecaﬁ WeRImentally
and water. "As a further exanple, dissolvability is an

affe¢tphpsica ntabilgg.uBoi examplia; e diydrathd; aetatod pehdert when freeze-dried may
i.ch

reso T i e QEb AR R e R AR purecs are

difficult to freeze-dry because of their sugar content. The fruit purees hold onto water, so it is
difficult to decouple the sugar and water.

As a further example, dissolvability is an important issue in a freeze-dried product.
Specifically, the acrated product, which has been dried and treated with air, must still remain
readily dissolvable upon consumption at such a rate as to transfer 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 acration has the negative effect of reducing the hardness of the end product. When
the hardness is reduced, 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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readi |y di ssol vabl e upon consunption at such a rate as
to transfer flavor to the consuner's taste buds.

womeoyee9 the product should be readily di ssoP@EDE08/063306
reduce the risk of choking hazards for consuners wth
restricted or under-devel oped oral notor skills or

SUMMVOgsY i ve functions. As a known sol ution, increasing
the aeration can inprove djssolvability. However,
i ndhe atesentaeveatipp sompaises idTeseeydripd acrafadditit of vegstahls emnposition

comﬁll}%ng g gl%nt %%e%{%aﬁlg ?nzﬁ?&ﬁief‘r{% raS? ldrtq Emgmgeg Oh " eﬂ%gig A Eiél%k n% thereof.

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

DEW}@RQE R&%ﬂql\]y and i nproved dissol vability. SUMMARY
Th %s%rsgp?@r w%hgo 2 Kdr anar% QIF&{ 4sSChoRth I £B7 Bellibfd each and every

aerate get abl'e conposition conprisSing a
valut thait is \mthm elgetaafpd. eAnygaledivéthin tha thngn cemb¢ sdléctat asahdterminus of

met h t her eof . DET CRI. PTI ON_.As
the ra%%edo\?’ﬁ? %yﬁa tkffe pgﬂfaaﬁgaé cagf Qn %S@E? ¥1¢kigR @T proy one member

indi@SALy &Ry c@ﬁ&%ﬁlaﬁ&g oﬁﬂ'l@ '%in/en’{t%lréJ el"ﬂer% Undtidnh t‘aﬁl‘dn of N8" can be used
range. Any value wthin the range can be sel ected as

in the ist efemerbars, tot theHet leasigac ohphrasssis dhe ctdmemﬂhlgel@eguag@ For

xRk A 0 B S S S Kb loBR: 1B 1o RlSfge gnd B. B

and ThR £aA1T, WARLindB a@nd’ or "or" can be used in the |ist
of nenbers, but the "at |least one of " phrase is the
coribrestd-fiyg it afefamsion perceasdhniierks by ficezisg thermmatesialgnd then

redu@l’né Q@ed ugrouﬁgl%%%%&m%go %%w ’%eﬁlrc?{ég 'vx@?erq% ﬂ%ematgnﬁltg Ofblirhhte

dire¢thyr fe@7 ehayofid phasexog@hydr ati on process that works by
freezing the material and then reducing the
sur PEFHER Y thy Rosers O irirodpeigg i IncrpeERyEREstiaFoR feliquids.

Aer%h?ﬁd%erﬂaeﬁogﬁ% bgﬂﬁlﬁoegl' Fo e%lg g%oréélpfpﬁ?llﬁgl gérhgng :ﬂ?esltﬁ%ﬁd)mto the
gas orrvcgnteﬂmeo@hs liquidae nterakse surfacn absogpricohs .

“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.

The present invention comprises a fruit or vegetable composition useful in the

preparation of a freeze-dried, aerated product. The first component of the composition

2



10

15

20

25

30

Aeration may be perfornmed by bubbling a gas through

the liquid, spraying the liquid into the gas or
wa@gisasizen of the liquid to increase surface PCT/US2008/063306

absorption. "Dissolvability" is defined as the change

in hardness of a product in going froma dry to a wet

comptigds Q- fruit I ¥peEble ihSedighi Mad fast drhRoRERK iSirE @8% iPEdI&ted from
o fracturing a material. Universal Tester nodel 4465
any gidinprijpknowsinghe art] Beaderelly| the famtudraceeiplld ingrediptiy pyreed. The

.' . . . T d o j i o
il GRS, S DG RS, LS8 LR Bom 0%
90 % peethostfprefcaidey feme0l waseedhd compagifowxi mately 90%

conpressi on. Speed based upon journal article in J_. .
TeXhapecont gampanensat (o pessynt qopipesiyion pamprisss g cpgilpficr. While not

wistERCR)E (I BRERP iRbrif (h, DAIF B AL ARG RuER e surfuce

tensmanpthesitloquie acerfacar thatefwe allMvegdst stydle dspasionédirdsbbles within
measur.e .qf the Si st e. of bst ance to flow, .. :

the Xpoey Ly f?%“%‘reiﬁ% e wgvrafae@i RIRBITEoy Mepp i dielyeeride. The

lact})g%tg@ mdnbhd BRANCFde %tsgfégt\ef‘d"ﬁto% ﬂlréyg%lﬁ_) QAkisted l@f;j @Jttélatﬁlﬁrélited to

conposition i's aerated. Viscosity aids in holding
lactis hagh eitrofe amidsests anmene-tand yladly eesidas, idotillad chodeglyséndes, Tand

comB SR G i BT S TR B pE ity R bR APl Beieved that the
lactit bE@Z8ryd i € waaeALehnaNRHehogl JOLIdES §i8Y iICOBMOMRPhoIE phase for

‘the conpositionconprises a fruit or vegetable
whinpieg egenenfhe frptglatqdunenmand dglyeentlcs arayyessat wran goeount of from 0.001

to 1%?@%@}%@? E{o%@??’or @:‘5 0 Jh%rﬂnl)éf grég‘gl)lﬁ’glf; f?nog%l lei BoLa9s S?f the composition.

or Vveg ent i

It is pelicded thal e lhdtuliatedanoncegdtdiglly ecridegbagordit of thepr&sanivention
in ampunt of from60%to 98% preferably from70%to
pronggiesstaiiizativaof gredingd appipdcpBRPEBos-t o 80% of t he

COMROEbhb&Gtion' EthS E&Q&g iﬁx%ﬁ.ﬂ?ﬂ] S%ht fu%elwﬂlﬁrﬂ?{s@ %?ﬂ(t)nal hngredients
conposititon conprises an enul si er. I"e not w sning

suchta sl'mglb gumd, Wlippimyg aidsesrgasssandistabilgzetye Staeshes irtchate tuheare not

limiteewé tsalpgolcg,r corrr(le grllj(f r?ge.t ee r?cuercfaral1 %g native, physically or chemically modified.

Gums include but are not limited to pectin, gelatin, carrageeenan, locust bean gum, guar gum,

cellulose gums, microcrystalline cellulose. Whipping aids include but are not limited to lactic

acid esters of mono/diglycerides, as well as other acid esters, and other emulsifiers with foam

stabilization ability (polysorbate 80), egg white and whey protein.

HARDNESS, DISSOLVABILITY AND VISCOSITY

The consumer preference for the final product of the present invention is believed to
be based on physical characteristics such as hardness, viscosity and dissolvability. While each
characteristic is important, the correct balance between the three components is desired to
optimize the end product of the present invention. 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. It is believed that while
the viscosity aids in holding the shape of a substance through acration and deposit, the

hardness aids in physical stability. The dissolvability, also a hardness measurement, is the
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tension at the air-liquid interface, therefore
allowing for stable dispersion of air bubbles within
w0 b@sitéepus liquid matrix. The emul sif er is PCT/US2008/063306
preferably a lactyl ated nono and di gl yceride. The
| actyl ated nono and diglyceride is selected fromthe

chart @4 Rard RS iof b ipRbliuef inleing @ém lal dFy te8lwkOsthtaC WWieh MBfbased acration,
citrate acid esters of nmono- and dkgﬁycerldes

which aidy in| dé%ﬁomhlél@r yleselrardress camlep regathidhaeffesied. t Feercostpositions and
metlr\é\b?irs log;c/h% Press fltﬂv 10#121&9? %Ipegc %e&si%// gg?ngYeﬁchﬁ &g{i urn bahlg'nce between
viscéits, hdrend¥o and tigsrmabiliestosirayide 8 phidcdilydtabphatd Gbn@dﬁﬁ&@cceptable
for whipping agent. The lactylated nono and
prodyrlyl yceri des are present in an anount of from 0.001 to
1%
fronr 6T ol SRR kit it ERRaRShBE B R to 8 pounds
force, lpatfetably ﬂr@mtlyﬂ tat%efpownis fawed di gl yceri de conponent of

th resent. i on pr.onot.es StaI|IZtl0n f

£ 1 i compatien %ﬁﬁﬁam alhvenﬁfﬁ%hm@é%qlﬁ B g (e of from 0.1
to 8 BEASIBAI. | nvention can further conprise optional
I ngredients such as starch, gunms, whipping aids,

s u@éﬁ somp@mmra@ﬁ the pessent iSteatieh bss 4 vistasde ob Gbmak,@0hiot100,000 cp,
The ri ce can

depeﬁlg?r?t\}lé)on g}ﬁ}g@ggaﬁ]ﬁé %r}cp WS&P%&F |V31/§cmr)181ief }l%e& O @papure ?he viscosity. In

the profelridd emBudin®he tOtisddsity bethetvet Re@pbItiordRhas flom 30,000 to
carrageeenan, 'ocust bean gum guar gum cell ul ose

60 OQQIﬁ’B at 1 @ RBM spsedof th@ép@élq QingsBroolfipld pi ipepragters The most preferred
e limted to lactic acid esters of
range 150%#% 35%@&?? 068%%5 well as other acid esters, and
ot her errul sif ers with foamstabilization ability

ol ysorbate 80), egg white and whey protein.
MEfﬁ B@% JMARINGO VABI LI TY AND VI SCOSI TY The consuner

pr &f 1’?151?18& Of {Sn%gaﬁﬁ‘g% frboal dr%ﬁoﬁeggtgd ﬁfulttotlj Ge y%e{t%%?ﬂltoduct comprising

i nvention eved to
the mparoﬁéa)qxrmsdmgst fautcdr \wgeﬂahlledhimsls(b)\add;mganbmuﬁmﬂbr (¢) thermally

procE s e Mt o (ecsis bERSE) SRREMEE REbRhir) Mpising a gas with the

blen@‘@fﬂ%ﬁﬁﬁ%@oﬁ&y sesfietle L ARLhEHAR ok RE e@zﬂqe ereﬁ&j W for@fan acrated
e present 1 nvention. Vi scosi ty i's efined as a

prodm@agm ) edolmlgghe product; and (g) freeze-drying the product. Step (f) is included as

an optional step.
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woRispak{ r) stand with an F-T bar before the PCT/US2008/063306

conposition is aerated.

It

is believed that while the

viscosity aids in holding the shape of a substance

Examprecough aerati on and d
physi cal
har dness neasur enent,
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pord&36f an

d¢elPagifief er abl y f

rom..12

TapibedStargh 5. 5 pounds forc

> Nottien BONT

OBiignalgierddf t he

1

Pecipr, Bge Methpyyvent i on _has

h d$A96I8v ak

idPiKelcoi N t he range of.75

Lacfia 20 Biteds of Mo/ peladeridlead. JATO270omMdmhitdoon of t he 0.4
Cirpraesgient i nvention has p viSoomi t | Tak addigma 1, 000 tlo 0.1
Ascd00 A0Q0 cp, dependent pposadokss t gmpeshaleur e and speed 0.1

waf the visconeter used|tosAmemurg the viscosity. [In 1865
the preferred enbodi mept, the vigcosity of the wet

ToEQnMposi tion ranges from 30,000 tq 60,000 cp at a |10 o535
RPM Speed of the Spindle 6 1N a Brookiield Visconeter.

;-U

I%%e nost preferred range is from 35,000 to 50,000 cp.

1. Prc len S aé%; mt andNE'AéT Q]gdateorfum O%Iih L%as{leapgenger sual %ﬁg i ed,
2, ascor 1c Cl a d 01trlc amﬁ e pr conpri
g egetable bIend (b)

3. S?o erHender c?t 1 W Ak Wh pe ice conc fratc.

3’ &1aﬁ> %j f ?1%, 89e35|ng the
4. Kina Lﬁ[ ta epeuree ancL traw Lﬁ €a n?%n O 1?6.6
5. i\ uree ?end thr g D ate as er h then onzquszmze 95 0@80 s1e USéig))
2'(St§ypmwsﬁ eeIg%aandeig r mTuor vegetable bIend to
8. Mlgture canrke ep0s1{eg unaerated or acrated.
9. To Aerate, pump through Mondomix Aerator and admix nitrogen gas to target of 30-60% overrun.

10. Deposit as drops, 0.8-1.2 grams weight, onto solid steel freezer belt and freeze.

11. Freeze dry frozen drops.

The composition described above is made using the methods described herein.

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

embodiments described

above, but includes variations,

embodiments defined by the following claims.

modifications

and equivalent
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product, and (f) cooling the product; and (9Q)

freeze-drying the product. Step (f) is included as an
W@pioso#k9 st ep. Exanpl e 1 Puree Ml ts- Appl e StreaEs2098/063306

Procedure: 1. Preblend starch, Pectin and LACTEM wi th

wat er using high shear blender (such as bredo). 2. Add
WhaAaSCOhiRicd i@ci d and citric acid to m xture. 3. Slow

bl ender speed to | ow and add white grape juice

concentrate. 4. Finally, add apple puree and

st rawberyr r n n.| S 1. m i RUN
pu#ée b e%%ggﬁggﬂgﬁgﬁggﬁgﬁﬁggfﬁ%ﬁﬁ%@?£%¥éﬁ%§?%?%“?ﬁen
hoadgériraegafloiigR&dipsi (2- stage). 6. Thermally
process puree mx at 190 deg F for 2-8 minutes. 7.
Codn coglsifier; ¢¥ly. F. 8. M xture can be deposited

ngag&ggﬁgwgﬁmﬂ%k%hgd. 9. To Aerate, punp through

om X “Aerat or’ and adm x nitrogen gas to target of
30whofdiovaed camposition iIDppasurtzeds drops, 0.8-1.2 grans
wei ght, onto solid steel freezer belt and freeze. 11.
Freeze dry frozen drops. The conposition described

above i §hE8H&4}HBY hRBofBLNQFIHARS ¢ M REEinNBE &inkulsiFibr is selected
shoul d be appreciated that the present invention is

fromidie groun candisting phctpaed friono ent ddilyesnidss, pebysoibbted, cascinate, whey
above ut includes var.i ati ons difications and
pro@fneEe Bt e s B iadn S IRl he Tal | ow ng
clains.What is clained is: 1. A freeze-dried, aerated

fruit or vegetable conposition conprising: a fruit or
veget ablTaciffsgzediiecheompositiom dfsilgimet whgrpin the emulsifier is a lactylated

mono and diglyceride.

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

wherein said gelling agent is gelatin.

5. The freeze-dried composition of claim 1 wherein the fruit or vegetable

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 3 wherein the lactylated mono and
diglyceride is selected from the group consisting of lactic acid esters of mono- and di-

glycerides, citrate acid esters of mono and diglycerides and distilled monoglycerides.



a viscosity enhancer, and wherein said conposition is

pasteuri zed. 2. The freeze-dried conposition of claim
wa2mbasren the enulsifier is selected from t hePQr/usgwos/063306

consi sting of |actylated nono and di gl yceri des,

pol ysor bat es, casei nate, whey proteins, egg white

pr ot ei nThankkcceaBtMabhPositibhereQhim 3. whbRird HRekRryHté®Edono and
~conposition of claim1 wherein the emulsifier is’a
diglycsoitly isat leetiambederd i dngjloglisetidrs. 4. The freeze-dri ed

conposition of claim1 further conprising a gelling

agent, wherein said gelling agent is gelatin. 5. The

fr eeze- dht dcaodiisionipdritioh of tRim1 Fumhe@rcepribing af fedittone sugar.

or vegetable ingredient is present in amount of from

60% to 98% of the conposition. 6. The freeze-dried

conposition of claim1l wherein the |actylated nono and

di glycerides are present in an anmount of from 0.001%

to 1% of the conposition. 7. The freeze-dried

conposition of claim1l wherein the viscosity enhancer

is selected fromthe group consisting of starch,

hydrocol | oi ds such as carageenan, guar gum | ocust

bean gum pectin, and conbi nations thereof. 8. The

freeze-dried conposition of claim3 wherein the

| actyl ated nono and diglyceride is selected fromthe

group consisting of lactic acid esters of nono- and di

gl ycerides, citrate acid esters of nono and

di gl ycerides and distilled nonogl ycerides.9. The

freeze-dried conposition of claim3 wherein the

| actyl ated nono and diglyceride is a lactic acid ester

of nonogl ycerides. 10. The freeze-dried conposition of

claim1 further conprising at |east one sugar.



