1 FREEZE-DRIED, AERATED DAIRY OR DAIRY-SUBSTITUTE COMPOSITIONS AND METHODS
OF MAKING THEREOF BACKGROUND 5Aerated milk compositions, such as aerated yogurt
products are known in the art. Aeration can provide desirable characteristics such as light, fluffy
textures. It is also known in the art that aerated products are subject to physical and chemical
instability and therefore can destabilize over time. One;solution to such instability issues in aerated
milk-based products includes the addition of a hydrated emulsifier to already cultured 10 dairy

products before aeratigrriSeg e. BRYED, ZA¥SOA N D PRBRYS O RPRINRTes (1BS 11T T natent’).
Specifically, the '157 patent teaches aé;alnst ad(i\‘ré%ln redients dlrectlé to the milk blend prior to

fermentation because S&QMSF@%@H NN D& %@@ CohElFRERRs such as
fermentation times. The '157 patent teaches that the addition of a hydrated emulsifier post-

fermentation avoids adversely lengthening 15 fermentation times while contributing to stability.
Freeze-drying WQ&@W | known in the food industry. It is critical in further drying aerated

products thaf the resultingeRresiHct sRlssi 8eRSADCRUE RUERS dNAlAE froRRE Rk FORAUMBIS akdSing the
invention taught in the ' 157 patent, hydration of the aerated product befare freeze-drying can

detrimentally aftSEAL[Y SRR PERX Bty CHG RIS SRS IS RYET e adraebl S ivolrrdrihedl Fedlse-dried
may result in ingreesad frROMitykriRG.sinRRCLaRhhandis: o6 theyRredusld chedia fhsiayxample,

dissolvability is an important issue in a freeze-dried product. Specifically, the aerated product, which

has been driedAhd et FRIESRNIFS QST B LG 20bL iR 18rsush sl e Ly ik é5fotsle upon

consumption afsichad&idpratRi@s tndiansferdlaygikitmn the £LapstRar sriakig bugsaMamsoyeiutbe
product should be readily dissolvable tq reduce the risk of choking_hazards for consumers with
restricted ot dE0ERsE RS AREPLKIES S 2ileStlath o rsOhs 2 krititrnedittidheilcareasing
the aeration camisaprR\Speisseivabiity! iHomexes: ReEaasadaaiviiantids iheinagativecaijact @k
reducing the hardness of the end prqoduct. When the hardness is 30 reduced beyond a certain level,
the physical stiHifity DFHloBUEF cih BEESHEMiSEEAUSe THRlveidzEcdifard €28 fiRE e BHSEct that
is freeze-dried podesgirptedikiathaphpioned physiaaliialiteanthimpsovedediseablapilitic de

SUMMARY The present invention comprises a freeze-dried, aerated dajry or dajry-substitute
composition cApHShe A da ¥/(\{6?t8‘§im%‘&%@oﬂgrmﬁ‘?}a&wén%@ﬁfeﬁ VRERh gi%t%%%r
dairy-substititeegainpasiioniisdsasielkizemahainethodapi iyaking:Haaieahd RET Allotsds well

DESCRIPTION As used.throughout, ranges are ysed_ as a shorthand for describing each and
evory value R Brel GBI vl AP (AP oY B8 QTR BSH N AL o the

range. When usgditihe ploase rafaigasingos aofttrielats thdharselegbonmfto consumers. Using the

invention taught in the ' 157 patent, hydration of the aerated product before freeze-

drying can detrimentally affect physical stability. For example, a hydrated, aerated
20 product when freeze-dried may result in increased fragility during shipping and
handling of the product.

As a further example, dissolvability is an important issue in a freeze-dried
product. Specifically, the aerated product, which has been dried and treated with air,
nitrogen or other gases, must still remain readily dissolvable upon consumption at such

25 arate 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 aeration has the
negative effect of reducing the hardness of the end product. When the hardness is

30 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.



10 any one member individually or any combination of the members. The conjunction "and" or "or" can
be used in the list of members, but the "at least one of" phrase is the controlling language. For
example, at least one of A, B, and C is shorthand for A alone, B alone, C alone, Aand B, Band C, A
and C, or Aand B and C. "Freeze-thy" is a dehydration process that works by freezing the
material and 15 then reducing the surrounding pressurg to allow the frozen water in the material to
sublimate directly from the solid phase to gas. "Aeration” is the process of introducing air to
increase gas cQuegniiign in liquids. Aeration may be performed by bubbling a gas through the liquid,
spraying the liquid into the gas or agitation of the liquid to increase surface absorption.

20"Dissolvability" is dEHAEICAEHHE Wioge A st Sa frisduaeirt by TroraiBry ¥BsH Wt state.
"Hardness" is @6Hﬂﬁﬁiﬁ§ﬁ%ﬁ%ﬁ|§iﬁge§ﬁﬁf§0bﬁodﬁﬁ:ytb'ﬁmﬁt@%gﬂﬂi&ﬂiHﬁféﬁluTﬁﬁ'@[ WRel 4465
with 100 N static load cell, manufactured by Instron in Canton, MA, is used. The probe used for testing
is a compressiHGARINOEEH PEOMAT SARgHtHeR s5esicul o Addnmies %p mrkdes rtect:
approximatejy 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 10265 Mt@gﬁ%gg@%ach variable. "Viscosity" is defined as a measure of the

resistance of a substagce dadiiodihMiscasibedsaneasirad usingahBraofdielitadseaipeigsviiida
HelipathO stand with an FT bar before the composition is aerated. Viscosity aids in holding the shape

of a substanceS¥fugH SRR Withiadposnnes: Anyrkalysesihimtbe fres Smpriseledybis BF dairy

substitute compegitianR usefulinfee Wiepaiatinnief shfrgezardeind one@teddsepsiicthd hadisscomponent
of the composition comprises a dairy or dairy substitute ingredient. The dairy or dairy substitute

ingredient s ARLEBCHOTRRY R Srdbiry SABXttAROIGHR P BIIMEy S knbienSprHacHRD
Specifically, theadairyimgredignbisuselerieReTamothe o ineittinghutRebienied snmaylkisnaik
powder, yogurt, skim milk and milk proteins and combinations thereof The dairy substitute ingredient is
selected from SAPFBHIAIEREE S0y BrEatiY nd e brafes art eﬁﬁ’n%iﬁaﬁ@ﬁﬁifﬁer@sﬁﬁ@%iry or
dairy substituteBiaggdientlimpresant B daad,of ed;0YutaRBRagieferably from 60% to 90 % and

10 most preferably from 70% o 85% of the composition. The second component of the present
composition comprises &4 Sifee \9(?5?#@%89%@?%%*%&% W&ﬁ%%%&%ﬁ?%éh%@%?&geﬁ%%ed that

the emulsifigr igdhcedibiaguiacaiensidinpiassatt-liguad iemaceooarafoke alowingiesrsinide
dispersion of air Eubbles With'& he viﬁgou iquid matrix. The emulsifier is preferably a lactylated 15
mono and diglyE8RER s LI FABd IR Sh HdRe&tide is selected from the group consisting of but

not limited to lactic antheitieits 'acid ihsters@kmonaontasdth cligly agritde sneistide daneoaghiaatidgsinand
combinations thereof While. not Wisl,%inﬁ to.be b &&%b iny theories, it is believed that the lactic acid
molety of the WiTSBTG SERHUERAeRE HOHE Rt IR i e PRt o Ul S qEB iR e and
the hydrophobiéguibsrcBavhileothgitadaon enddiglueetides kesiaifabydmephntis. phase of the
whipped dairy foam. ]j@e la t%)a ed mono ang diglyceyides are present in an amount of from 0.001 to
19, preforafly from 0BT GSH A TROBEDrTaPSe JHBRT b TG 295 o PR LGB AT RS
believed that theallgatytates seaao and diglyceride component of the present invention promotes
stabilization of the finail?r%ated, cong%osi 'on.t§5Th combination c:ﬁthe first com?onﬁﬁ and th
second component aré tHERPastd (28 Ao Srﬁ’?}aﬁ&ég&iﬁ&l%% BAR DSl B N RS2
Pasteurization Testeiake dxd tMesnvitiol 00 Mistaties helweémibndfasauzdDby preterablyCastorediAS0F to
205F. The comppsition of the present invention can further compyise optipnal ingredients.such as
Starch, includiry e nARITAS koI SEaILHe Mcb SR e e P8s0 B T RIS Tor
25 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 each variable.
"Viscosity" is defined as a measure of the resistance of a substance to flow.
30 Viscosity is measured using a Brookfield viscometer with a Helipath® stand with an F-
T bar before the composition is aerated. Viscosity aids in holding the shape of a

substance through aeration and deposit.



30 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. 4 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 5 three components is desired to optimize

the end product of th@ﬁéﬁﬁ%%ﬂﬂﬁ%ﬂﬁ@n%&ﬁﬁﬁ@&@ﬁ deliped 59 f8asie QiR IRRISIANGEI9h a
substance to flow. Viscosity is measured using a Brookfield viscometer with a HelipathO stand with an

F-T bar beforetfife BERH8ERBOE delitees-fiishensiaednbioltte theevidessisPaiaanenhotingshe
shape of a subgianeRitiiRuathRRIation ang-denogitithehpidnessiAidsiidehysicabatabiby- i he

dissolvability, also a hardness measurement, is the change in hardness of a product in going from a

dry to a wet starPSURT ingradisad saelseRd iomhea S HRESNRbIYS iHHineRdisa aid BaHégatively

affected. The qaipRasitions Andkpeethesis,otibaiRgsaptdaNantiof-NRVI URaKRastelyFiseriergd the
optimum balance between viscosity, hardness and dissolvability to provide a physically stable and

consumer acc&MaBrd 1Hked e, milkyailko Apsditory 8¢ iHe MRifvantomHasPiieiRtnaad value

of from 0.5 to § pavndsidascecrieferablidignaubaitars iadedictoadsdteakd dashfeigameanhranaasured
using an Instron Universal Testing Machine fitted with a 100N load_cell anda #2830- 011 compression

anvil. The traveiXPIOEts 8pddirtPratsinfsardurrimbiRalie dboserfrabhodaBt Grs dairy sRsEHfposition
of the present ipyention RasraseissyailiR BT theniue ©f Jeun) prdréeaBlpertnlaads, pseforaphndrom 0.1

to 30 pounds force. The composition of the present invention has a viscosity of from 1,000 to 150,000
cp, dependtht MpEPIRERMMPERILIL A0 Spa] BitHemRasE 0Bter used to 25 measure the viscosity. In

the preferred embodimentsdbenviseasyehtherwrt Gaaveasitomnasges ftompR0htaARIRREP at a
10 RPM speed of thems)zg)indle 6 in a Brookfield Viscometer. The most }ireferred range.is from 35,000 to
t

50,000 cp. In afi AiteAti ISk hhe RO YRS BrassdbaNissabishedia et bt or Rk o6 Y5 00,000

cp, dependentpaartaectemyenaitteeant Igpaadméihecyittosisienisrthioforeashlcedibpedfonsgosity. In
the preferred embodiment for the alternate embodiment, the viscosity of the wet g?mp?siti?n ranges
,n&ﬁ e?é y a lacty

from 100,000 t34bY ewtﬁf%@wmogﬁ st fhadXinkhs emulsifier is preferably a ated

15 mono and diglyceride. The lactylated mono and diglyceride is selected from the group
consisting of but not limited to lactic and citrate acid esters of mono- and diglycerides,
distilled monoglycerides, and combinations thereof. While not wishing to be bound by
any theories, it is believed that the lactic acid moiety of the whipping agent resides in
the aqueous phase at the interface of the aqueous phase and the hydrophobic phase

20 while the mono and diglycerides reside in hydrophobic phase of the whipped dairy foam.
The lactylated mono and diglycerides are present in an amount of from 0.001 to 1%,
preferably from 0.01 to 0.5%, and most preferably from 0.1 to 0.4% of the composition.
It is believed that the lactylated mono and diglyceride component of the present
invention promotes stabilization of the final aerated composition.

25 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,

30 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.



6 in a Brookfield Viscometer. The most preferred range for the alternate embodiment is 5 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. METHOD OF MAKING 5A method of preparing a
freeze-dried, aerated, milk product comprising the steps of (a) providing a dairy or dairy substitute
blend, (b) adding an emulsifier, (c) thermally processing the dairy or dairy substitute blend, (d)
fermenting the blend, (e) admixing a gas with the blend; (f) simultaneously aerating the gas and the

dairy or dairy subsRIDIeHISNB 19Oy AR AGrAYed RIPJUSE@RET(H cooling the product; and (g)
freeze-drying the 10 product. Yogurt production : 1. Pasteurized lowfat milk is transferred from a

tanker truck to large holg e UPeA | RIRfeRsgrsa ok tdhe i gardiist RErte mereRtdi MO ulsifier,

as well as 15 fypgtigaal inasedinrta ssehpasdaeebiotiaalRiaiRgoweratad ik Wasasditionnte a high
shear blender és_uch as Bredo Ligwifier) to achieve homogenous dispersion and initial hydration. 3.
Once all dry ingisaivakllifaveVBEsFistos peiatisestite nintbrE a8 tadiaedrest Solmrrusresshs deg F.

20 4. FO'|0WénQMtQQMEFéh&l@iX&UE%Qﬁéﬂa%f@ffﬁﬂi% the HAS HRialRheptBXGhangrr ferdhasmal
m

processing. The thermal process conditions used require that all achieve and maintain a minimum

temperature of 189088y it definedktiomsBBmnhthednbittrhe PrivteanseradlevanyiFag it can

vary dependingndpandinasmeahBRck QENCiROERES: Fafex MRS RassWiehtaap-slightbeRigher in
temperature and have a 7 or 8 minute 25 hold time. 5. As an optional step for_optimiﬁ(ierj:c?1 the formula

and the consistBh&PBPIEIRILI ASicdeHizmpedrtisd Mkarbilsaihe cdsrosihe Aidal hlHBgdhtzation

pressures are ZR{H ¥ 2300spsiRttArHBhSiage anendQRAd RekatladnecoRd SIAGRy feAfabihe hold
time at 191 deg F, the mix is cooled to 100-112 deg F, and transferred 30 to the culturing vat. At this

point, the yByulteiseveilite o r dasdnss meraus et difGhanasie brduss AleisgPehisco
Ingredients, origtheihyemsiars)drine gulittradsebigndead it dnadastaunizechmidsfar 3Qs60,mimnges, 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 6the hardness can be negatively affected. The compositions and methods of the present
invention have unexpectedly discovered the optimum balance between viscosity,
hardness and dissolvability to provide a physically stable and consumer acceptable
15 product.

The composition of the present invention has a hardness value of from 0.5 to 8
pounds force, preferably from 1.5 to 5.5 peak load. Peak load force can be measured
using an Instron Universal Testing Machine fitted with a 100N load cell anda #2830-
011 compression anvil. The traveling is at a speed of 1 mm/sec until initial piece

20 fraction occurs.

The composition of the present invention has a dissolvability in the range of
from 0.1 to 8 peak load, preferably from 0.1 to 30 pounds force.

The composition of the present invention has a viscosity of from 1,000 to
150,000 cp, dependent upon the temperature and speed of the viscometer used to

25 measure the viscosity. In the preferred embodiment, the viscosity of the wet
composition ranges 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

30 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



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 5 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. Production Frozen Yogyrt Drops 1. Yogurt will be conveyed/pumped
from 275 gallon totes (previously stored at 34-40 10 deg F) to the aerator (in this case, a Mondomix

aerator, although,pthen brands:syish . WiRaan sasésadmixad dRYPIRtvia dieiepaQaixer
(connected to plant ice water circulation system, to maintain mixing head temperature at 35-45 deg F).

Product overr®Pdhf lfé)%é"l?po‘r%df@%%‘%@%“km%\yéhlbﬂé%ﬂ}?,%@%rrun target will be between
30% and 50% and most preferably between 35% and 45%. This process 15 happens continuously. 3.
Aerated yogurt is pumped, maintained at 38-50 deg F, under pressure, to a depositor manifold, where
it is distributed @F:Ré)r]fo%%%ﬁ’lch, via a metering pump, create the appropriately shaped
deposit forng (in this caAs@et b B BpaoMRLE foiDshaRe, AlhRYImhIhsLahaReipHNaAIRRagsIble).
The current target shape has a diameter of 20 13-22 mm@éideal is 15-20mm), a height of 7-12 mm
(ideal is 8-10), @ PiigHtDHF G808 drifnhafisisdends (Dgyldinssedlulispitberaitya solid,
stainless steel figeaRihethéinthis saggirihaipiakas oidhe beltrnddianzanisoraadyés)adifingazer

tunnel air temperature is approximately -20 to -30 deg F, with high velocitg 25 air circulation. Dwell

time in the tundab SaHPr iR FAdmB-HHaRs S U IEA IS S 8%%tARe tam AR AR drn Auhskitute
temperature ofp2rd SodRent arbadriedustsdaie, /e ereebieng the fieaaer; hall andieenveaer fombulk

case packer, where they are filled into 20-30 Ib, plastic bag lined cases. Cases are closed, taped and
stored at -28 dB#€htil shipment to OFD. 30The following composition of the present invention can
be prepared. The percentages listed are based on the total weight of the composition. 7 Example 1:

Unflayored yogsl{th: Ingredient Low fat Milk Percentage by weight 82.89
ogurt production :

1. Pasteurized lowfat milk is transferred from a tanker truck to large hold tank.
2. All dry ingredients (sugar, gelatin, starch, nonfat dry milk, emulsifier, as well as

15 functional ingredients such as prebiotics) are incorporated into milk via addition to a
high shear blender (such as Bredo Ligwifier) to achieve homogenous dispersion and
initial hydration.

3. Once all dry ingredients have been incorporated, the mixture is agitated for 30
minutes at 35-38 deg F.

20 4. Following agitation, the mixture is transferred to the HTST plate heat exchanger for
thermal processing. The thermal process conditions used require that all achieve and
maintain a minimum temperature of 191 deg F at the end of a 4.5 minutes hold time.
This temperature and hold time can vary depending upon the mechanics of the process,
for example it is possible to go slightly higher in temperature and have a 7 or 8 minute

25 hold time.

5. As an optional step for optimizing the formula and the consistency of aeration,
homogenizing of the mixture can occur. The typical homogenization pressures are 2000
to 2500 psi at a first stage and 200-600 psi at a second stage.

6. After the hold time at 191 deg F, the mix is cooled to 100-112 deg F, and transferred

30 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



Non-fat dry milk (NEDM) 4 Sugar Starch/Gelatin Stabilizer Blend 3.7 Yogurt Culture + Skim Milk 0.01
Lactem Emulsifier (Lactic Acid Esters of Monoglycerides) 0.4 Example 2: Ingredient % of formula
Lowfat Milk 1.65Mitt)t78.442148 NFWVi Low Heat 3.68628 Sugar, White Satin

6

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
5 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.

Production Frozen Yogurt Drops

1. Yogurt will be conveyed/pumped from 275 gallon totes (previously stored at 34-40
10 deg F) to the aerator (in this case, a Mondomix aerator, although other brands exist).
2. Nitrogen gas is admixed to the yogurt via the Mondo mixer (connected to plant ice
water circulation system, to maintain mixing head temperature at 35-45 deg F). Product
overrun can range from 20% to 80%. However, preferably, the overrun target will be
between 30% and 50% and most preferably between 35% and 45%. This process
15 happens continuously.
3. Aerated yogurt is pumped, maintained at 38-50 deg F, under pressure, to a depositor
manifold, where it is distributed to multiple nozzles which, via a metering pump, create
the appropriately shaped deposit form (in this case, a large chocolate chip shape,
although other shapes/forms are possible). The current target shape has a diameter of
20 13-22 mm (ideal is 15-20mm), a height of 7-12 mm (ideal is 8-10), and a weight of 0.8-
1.3 grams (ideal is 1.0-1.1 g).
4. Drops are deposited onto a solid, stainless steel freezer belt (in this case, the maker of
the belt and freezer is Sandvik).
5. Freezer tunnel air temperature is approximately -20 to -30 deg F, with high velocity
25 air circulation. Dwell time in the tunnel can range from 3-5 minutes. Frozen pieces exit
the tunnel with an internal temperature of 24-28 deg F.
6. Products are removed from the freezer belt and conveyed to a bulk case packer,
where they are filled into 20-30 Ib, plastic bag lined cases. Cases are closed, taped and
stored at -20 deg F until shipment to OFD.
30 The following composition of the present invention can be prepared. The

percentages listed are based on the total weight of the composition.



8.5068 Starch/Gelatin Stabilizer Blend (0.38c.t- Lacterm 1,1% 1440ua ,' arch, 2,Ailnlat111 3 82532
Peach Puree, Single Strength, Frozen, Organic 5 Natural Peach Flavor0.3 , Natural Annatto
Extract0.18 Yogurt Culture0.0 09452 TOTAL 100 Inaredient % of final formula Low-fat Milk (1.65%
flit) 78.442148 NEDM, Low Heat3.68628 S 1.114 at, White Satin8.5068 Starch/Gelatin Stabilizer Blend
#17953.87532 Peach Puree, Single Strength, Frozen, fOrganic

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
Example 2:
Ingredient % of formula
Lowfat Milk (1,65%fat) 78.442148
NFDM Low Heat 3.68628
Sugar, White Satin 8.5068
Starch/Gelatin Stabilizer Blend (0.38% Lactem, 1.1% Tapioca Starch, 2.3% gelatin 3.87532
Pcach Purce, Single Strength, Frozen, Organic 5
Natural Peach Flavor 0.3
Natural Annatto Extract 0.18
Yogurt Culture 0.009452
TOTAL 100
5
Example 3
Ingredient % of final formula
Lowfat Milk (1.65% fat) 78.442148
NFDM, Low Heat 3.68628
Sugar, White Satin 8.5068
Starch/Gelatin Stabilizer Blend #1795 3.87532
Peach Puree, Single Strength, Frozen, Organic 5
Natural Peach Flavor WONF C13206 0.3
Natural Annatto Extract 1211663 0.18
Yogurt Culture ABY-2C 0.009452
TOTAL 100
10

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, modifications and equivalent
embodiments defined by the following claims.

15



Natural Peach Flavor WON F el $2060.3 Natund Atmatto Extract 12116630.18 Yopit Culture ABY
-2C0.009452 TOTAL IOU 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, modifications and equivalent embodiments
defined by the following claims. 8 What is claimed is: g 1. A freeze-dried, aerated dairy or dairy
substitute composition comprising: a dairy ingredient; 5an emulsifier; and a viscosity enhancer,
wherein said dgjfy;cRReSIEPL IS pasteurized. 2. The freeze-dried composition of claim 1 wherein
the emulsifier is 10 selected from the group consisting of lactylated mono and diglycerides,
polysorbates, caseinate, whey proteins, egg white protein, and combinations thereof 3. The
freeze-dried composition of claim 1 wherein the emulsifier is a lactylated mono and diglyceride. 15
4. The freeze-dried cdmposifofiesteldimd] faritrel Gorp prsingyss gedting cagenposihensinrtiprigieing agent
is gelatin.

J a dairy ingredient;

5 an emulsifier; and
a viscosity enhancer,

wherein said dairy composition is pasteurized.

2. The freeze-dried composition of claim 1 wherein the emulsifier is
10 selected from the group consisting of lactylated mono and diglycerides, polysorbates,

caseinate, whey proteins, egg white protein, and combinations thereof.

3. The freeze-dried composition of claim 1 wherein the emulsifier is a
lactylated mono and diglyceride.
15
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

20 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.

25 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
30 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.



5. The freeze-dried composition of claim 1 wherein the dairy or dairy 20 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. 257.The freeze-dried composition of claim 1 wherein the viscosity enhancer is selected
from the group consisting of starch, hydrocolloids suchyas carageenan, guar gum, locust bean gum,
pectin, and combinations thereof 8.The freeze-dried composition of claim 1 wherein the dairy or dairy

30 substitute ingrediegit is sejgeteddFeni{ie HAPRAANSING A Mk rBiROWHE YRR hagkim milk,
milk proteins, hydrolyzed milk proteins, soy proteins, whey proteins, and rice proteins. 9 9. The

freeze-dried coMBsHioRUeQAHRD MRdrein ores ton has a hardness value of from 0.5 to 8
force peak load. 10. The freeze-dried composition of claim 3 wherein the lactylated mono and 5

diglyceride is selected from the group consisting of lactic acid esters of mono- and di-glycerides, citrate
acid esters of mono aHll diglyBeritfsgeafiicdisanresiinivalyiaimydgvhercimthefprtided #1gpeand

compositionsofgs aiped wherairdha lashilated:roepe AR g Iere s adasicasidesier @hd di-
monoglycerides or a blend of mono and 10 diglycerides. 12. The freeze-dried composition of claim
1 further comp#siFRyideTesiianacsdgsiers s manpandelrraid Snp ditidibranas ewitdstein the
composition has a dissolvability in the range of from 0.1 to 8 pounds force peak load. 14. The
freeze-dried composition of claim 1 wherein the viscosity of the composition is from 1000 to 500,000
cp. 15. A freeze-dried herated8dfisFEoHBEIHOIRRSHEASM & Batyhefidnidht; ‘AR '8ted M9
lactylated mongnandigliygbresides WhekeinRidseainyrcaivpogiianitepasteunrad d6n1dw figrrze-dried

composition of claim 13 wherein the dairy ingredient is present in amount of from 60% to 98% of the

compositioh? diglycerides.
12. The freeze-dried composition of claim 1 further comprising at least one
sugar.
15 13. The freeze-dried composition of claim 1 wherein the composition has a

dissolvability in the range of from 0.1 to 8 pounds force peak load.

14. The freeze-dried composition of claim 1 wherein the viscosity of the
composition is from 1000 to 500,000 cp.
20
15. A freeze-dried aerated dairy composition comprising:
a dairy ingredient; and
0.001 to 1% lactylated mono and di-glycerides,
wherein said dairy composition is pasteurized.
25
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.
30
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.



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. 10 19. The freeze-dried composition of claim 13
wherein the composition has a hardness value of from 0.5 to 8 pounds force. 20. The freeze-dried
composition of claim 13 wherein the lactylated mono §@nd diglyceride is selected from the group
consisting of lactic acid esters of mono and diglycerides, citrate acid esters of mono and diglycerides

and distilled monoglyggrideste fredde-dREdE8RFSINSH SPEMRRSIIORIRESRIRIS Whseisthes|actylated
mono-and diglyceride is a lactic acid ester of monoglycerides or a blend of mono and 10 diglycerides.

22. The freeze dHEBCED HPERRIOEGR Odith 3 PoURFRICENprising at least one sugar. 1523.A method of
preparing a freeze-dried, aerated, dairy or dairy substitute product comprising the steps of: (a)
providing a dairy or dairy substitute blend; (b) adding an emulsifier to the blend; jgc) thermally

processing the dairy dPdairy di§bEtfeBisAEosmes HmhtldtnE prdidein thejasiaieAdiors with
the blend; 5 hsmuNeneauskaetatingshe BasAng tshaainos tRksHatiwa Pisnddadarm an

aerated product; . (g) forming portions of the aerated product in aé)re_determined size and shape;

25(h) cooling tHEPGRIHIS; SitatE PRdeter- gy ene putiialycondenand dindledmepnngsshifstein the

dairy or dairy substitute blend is present in amount of from 60% to 98% of the product.

21. The freeze-dried composition of claim 18 wherein the lactylated mono-
and diglyceride is a lactic acid ester of monoglycerides or a blend of mono and

10 diglycerides.

22. The freeze-dried composition of claim 13 further comprising at least one

sugar.

15 23. A method of preparing a freeze-dried, aerated, dairy or dairy substitute
product comprising the steps of:
(a) providing a dairy or dairy substitute blend,
(b) adding an emulsifier to the blend;
(c) thermally processing the dairy or dairy substitute blend;
20 (d) fermenting the blend;
(e) admixing a gas with the blend;
(f) simultaneously aerating the gas and the dairy or dairy substitute blend to form
an aerated product;
(g) forming portions of the aerated product in a predetermined size and shape;
25 (h) cooling the portions; and
(1) freeze drying the portions.

24. The method of claim 23 wherein the dairy or dairy substitute blend 1is
present in amount of from 60% to 98% of the product.
30
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.



30 11 26. The method of claim 23 further comprising the step b(1) of providing a starch and a
gelatin. 27. The method of claim 23 wherein the blend consists of a milk ingredient 5 selected from
the group consisting of milk, milk powder, yogurt, skim milk and milk proteins. 28. The method of
claim 23 wherein the milk product has a hardness value of from 0.5 to 8 force peak load. 10 29.
The method of claim 25 wherein the lactylated mono- gnd diglyceride is selected from the group
consisting of lactic acid esters of mono- and diglycerides and distilled monoglycerides. 1530.The

method of claim 29 whgrein i lachlsdest mane Q@Mtﬁ%@ﬁriﬁ lacticReIg®s Eﬁff%viczii??% ath
aim 23 further

monoglycerides or a combination of mono and diglycerides. he method of ¢
comprising theS&tEH B8 0edidfing at least one sugar and a stablllzer 20  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 25 1,000 to 500,000 cp.
27. The method of claim 23 wherein the blend consists of a milk ingredient

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

proteins.

28. The method of claim 23 wherein the milk product has a hardness value
of from 0.5 to 8 force peak load.
10
29. The method of claim 25 wherein the lactylated mono- and diglyceride is
selected from the group consisting of lactic acid esters of mono- and diglycerides and

distilled monoglycerides.

15 30. The method of claim 29 wherein the lactylated mono and diglyceride 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.
20
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

25 1,000 to 500,000 cp.



