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MULTI LAYER EDI BLE MO STURE BARRI ER FOR FOOD PRODUCTS

5 FIELD OF | NVENTI ON The present invention relates to
an edible nmultilayer noisture barrier suitable for
use in food products. Mre particularly, the edible
mul t MULTILAYEREDIBLE MOISTURE BARRIER FOR FOOD PRODUCTS
and/or inhibiting noisture mgration 10 within a

mul ti - component food product and is flexible. The
edible nultilayer noisture barrier of this invention
includes a lipid layer and a flexible hydrophobic

| ayer. BACKGROUND For many food products, noisture

| evel s nust be nmaintained if the 15 product is to
exhi bit optimum organol eptic properties, quality, and
taste. Mdisture mgration in finished food products
can seriously conpromse quality, stability, and
organol eptic properties. In addition, nany undesirable

chem cal and enzymatic i d at rates
partially governed by tﬁﬁﬁrﬁww&%ﬁﬂent of foods.
Excessi Ther ﬁénﬁhvéﬁﬁ&?rélﬁfé%ttb‘mﬁ pai

del et eri ousﬁshanges in the flavor, e@iB ﬁfuﬂ '%&Sturﬁ arrier

preducts: ddore particulaﬂyl, the edibe nauitilayer

oSy i 12 856 I Blevbrbig Shli3 pABueiRlis muoration

( ewg:hln a pnigfiookaygsrient feed pradiitt Aindas ‘ﬂé&sbléh’r Tﬁéfé%ﬁﬂ%dmultnlayer

b d 5 "pr oduct d
oA BaTana) B v insCCes SLd beyss anshn Sesdble

al hpdiophobltelagepponent ' s characteristics and
organol eptic properties. In addition to conpronmi sing

the quality of finished food products, noisture
m gration can hinder prod i [ stribution of
food products. Thus, for @ék&'&?ﬁ"ﬁ FEEE e
~~| ~ Fbr miriyl fobd prdadﬁdt@ﬁmdntturé Ielvblsl mhlsfbé Inhaintdinéd if the -
exa le, the cheese in a
é} [ 1L gOOZ*

Rt o 'a'r gRtiTUm ggan eﬂ%mopﬁmse quaity, Bad taste.
Moisture migration in finished food products can seriously compromise
quality, stability, and organoleptic properties. In addition, many undesirable
chemical and enzymatic reactions proceed at rates partially governed by the
moisture content of foods. Excessive rates of these reactions can promote

deleterious changes in the flavor, color, texture, and nutritive value of food
products.

In multi-component food products, particularly those having
components with different moisture contents and water activities (e.q.,
prepackaged cheese and crackers, prepackaged bagel and cream cheese
products, and the like), Tmoisture can migrate between adjacent components,
altering the component's characteristics and organoleptic broperties. In
addition to compromising the quality of finished food products, moisture
migration can hinder production and distribution of food products. Thus, for
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same tinme, the cracker losses its crispness. One
method to prevent noisture mgration in foods involves
coating one or nore surfaces of the food product with
an edi bl e noisture barrier. 5 Such barriers should

h@xamplé, dmerubleesann apchigaseiicracker prodactiesuldry okt While, at the
t he ation of water between areas of differing
wseme tide;

§ cracker |pss@8iltsiFISPNE_RS  barrier shoul d

oy O A A AR G

meine arrreotesurfacessbbthiecfood predté witie ahl ediblermoigtureYdrrier.
agj fl.exi.ble toa?_}r?é( onti nuous surface that w |l

cfob ga(SQR}H mcy%tpr% gﬁnnga@gg |nyorder to prevent the
pmgfétﬂirﬁ&f \ﬂé‘l@r 'b%tﬁ@éﬁ APAd Bf‘dIﬂ’eHn ?E{Mﬂ%@eln addition, the

barrier films-organol eptic proper |es 0
atbasriershould gaver Mmfpbdeaurfmcndrdplletely,npeludem crevicespand

+ phetd frefi B To0d Brflict BUBaCe; Tha oisti batiet Shauid be
baufficksntlysstrorg] sott, aﬁayﬂetxiblé%‘ AT h%tiﬂﬂ%@ §§ga58 that will not

use. .15 Because I|p i ds, such as oil

aCEACWRRR Bandling, Yes 68nibe easily p;enetr&'ted ldunegmﬂmumpélgn In
e
CapRi, o bl e IR i, 1M, igpblin
f inhorgthfest tshouldebq» aupetcepmblmg? msnmasugig lél.i g?!edd\ﬁﬂre of the
ester a
HTliet RS tis fotid et 1 eivenied, Firaty, th Motgrerharger
| ispiodRl bé bab?ﬁo Aarfutasurd ana ddsitto dﬁ?eess an

undesirably thick coatlng IS us barrier is not
suf fi ciBasause dipids; sueh asopils:, fats, and svaxes, amquompoged of

ds t
 IBS0ANE Ntk 5ol g s ol o i respvius
aistructuse, thieyrhavet bsepn trweshglaﬂedlrfor ase @ ﬁﬁﬁituve(; Plaumnér ﬂr’pfs With
iti C S
S8kl A o i L, s o
étbdﬁﬁéno@?ééhdé@hﬁd *iﬁéﬁléem&/bk* e@%ﬂﬁ\'fSHﬁunng\iﬁ?ds it has

d| sadvant ages being organoleptically unaccept
sibgeB shawn thataynless avlelﬂweﬁil@bbfythmk maty\g lsmseldf the barrier is

@a%g Es.gfﬂrc}%gﬂxeé‘fﬁawgrf?t *Bgﬂjﬁlrogy?gsiﬁé&lﬁlr Flofg! he?ﬁlfe Such film

hydmugllbmsdtendrtomém ahstable ander ﬂormél' ﬁrét?kal %é’é)condmon
starc

1%3{"935%{3@{’ gt aid Gaes le%@?ééé%at incAddition festructural
Sliﬁétﬁbiﬂfﬁ%u@ﬁ a%r&ﬁﬁ'd bff‘i’fr‘i:rﬁ@ﬂhg upBhhdfiing’Srwiti’changes in
ertlerrnperatures: such lipid-based moisture barriers have disadvantages of being
organoleptically unacceptable since they usually have a greasy or waxy
mouthfeel.

Accordingly, many of the barriers in the art use a water-impermeable
lipid in association with hydrocolloids or polysaccharides (e.g., alginate,
pectin, carrageenan, cellulose derivatives, starch, starch hydrolysates, and/or
gelatin) to form gel structures or crosslinked semi-rigid matrixes to entrap

and/or immobilize the nonaqueous or lipid material. In many cases these
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and/ or imobilize the nonaqueous.or lipid material. In
many cases these -2 conponents are fornmed as bil ayer

films. These bilayer filns may be precast and applied

to a food surface as a self-supporting filmwth the
Icopipbrients are formeed as bilayer filnish eThesebiteyer fing Imay be precast
hi ghest,. wat er ;,acti vi.ty. See .0., U S _. Patents. .
Arpred o 1854 slisads o5 Srsefbinertinai Sy it thediid tayer
HidAted tbwdid thélcdmpomsnt wilt? highe3Pvater bt m.?gg%?é.g.. u.s.

&?]uly 14, 1992). There are, however, a nu
aiﬁbM§7dsQﬁ}20(-hlfm9.vd 987)t 4,880,646 (Novembembd,st987), 4,915,971

SBRALTOS1od) aptih, Pi0.A5 ORI RBYo abcor o wmtor

W th tfhHere areehaweventd Siimbef oﬂafa%éakstés%obié@él%wm\'these

material in such noisture barriers is greatly
&0t gl moistutghbagiers.e The hydrecalloids: theynseivesareshydraphiiic

f ' | Yi 0,. 75. ,
5 S DTN Bk TS 8 absorption
ﬁhﬁl{\jﬂdterh _b\lf tie hlwrct:_tHiM materialiin s0ch h’litﬂstlfm)déltbbhiéis ® greatly

r c sticizer. (e, d., ol yo 0 increase -
Az bRt yhlia e B s diviorconiaet Wi tasdsthasing @ water
TGI8 A 75 IEHNTE N AREBIR R i o
darvensfaitly stiffrequiripgdhe additiart of/a hydeopiiilia plasticizer (e.g.,

(A " rther . t he text.ure and the required
RV Fleincfabde FENBIR: | mhelq hBSiteS AR aten4Ea metipture
Ibinders themsedass thak promdtingi rasisture ahigeatiditintd e barriers and
%oduct, i's consuned ddi ti onal processing steps

. A
Ccreasing strugturahstabilify and eﬂ‘legﬁvmﬁﬁsf@fdhecba‘rdemp Rurtharmore,
1hd Moru i 1S ARG ork ot B A, GG e
bhejv preaense perceptiblecand objectionable whesr theepriogluet is consumed.

St by . ¢ . N ot barr |
A BBt SRR s & e BER P4 i) 217 reruTBHta form
thesenfilmd, thas raaking them dHERAINEY U8 id IMigtPsseed Eommercial

i nventjon provides an edible nultilayer noisture

PEPFUEION.or  food products. This edible multilayer

o 3¢ 1 8 il At FFBA K5 A B R

noi sture magration w

pepresentsa tsigrificanmtdogproverentof pridreart npistuté basidrs and

ter activiti and/ or i gture . contents at
overcomes the proeﬁclems associa eé V\llJl‘ﬁ'l the prt|or art moisture barriers.

SUMMARY

The present invention provides an edible multitayer moisture barrier for
food products. This edible multilayer moisture barrier is highly effective in
preventing moisture migratioh within a multi—componenf food p'roduct between
food components having different water activities and/or moisture contents at
a given storage temperature. The edible multilayer moisture barrier is
effective for providing a barrier with sufficient mechanical flexibility to be
organoleptically acceptable with various food types at a range of storage and
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a given storage tenperature. The edible nultilayer

noi sture barrier is 30 effective for providing a
barrier with sufficient nmechanical flexibility to be
organol eptically acceptable with var| ous food types at

e Beralurss. agBe Solie mutiiayay ."55? abiersan bg easily
applied ﬂﬁth%drﬁm%‘?&ﬁ? EQuiBmePtl THE ll?\gxlltﬁgybé}l oshure barrier is

mul til ayer noisture barrler IS e an
flewible and, thusi does nateasdywraakmith hgndimgjeleusé' he edible

"l JABS Bt e 0 BhI armer Bt e iesrpbinyRYBR dncludes
al lipic layePanties fbXible I'i&fdrbbﬁbﬂlc' 1ayEr. Prefétatly tHe fpidthger is also

Thellgldl%yer is forned froma conposition
flex he dipl lyerisformed fromra eamposition camprising 0 to about 35

pRHGIrIR o G ikBbaficod Mol hRUShd i Mg héfifg point

ofrabbutg01C og h;gm!rlad\d an emblél&)wmlelﬁng R)Iy cetitiePBleRt w&vmg a
ut 35 For purpases of this invention,

"1%’“"% P é’? wauﬁgﬁﬁ 95 lawery | Geepugoses af hisiinventions a8
“Sdib I%vﬁ?ll'emrﬁ ﬂn@ﬁc@ﬁhé rtthi'\d't |hbﬂ1d\é§ea{ §ﬂ§§a ble law melting

pr ef er abl res o ch triglycer
tmgl)(ctemtaam preferably; eniktieas gésaclartmglycemiesd eSoach mmiures of

it BB L SRBAE S & B Sl e

fatsrarityils) GreietibAsteredible fatethRdail, ahd/oPH
f%tgpro Il ate solid fat cor?tent (SFO) . prof }Shqgj(&raﬁenated edible

taml @lhavingdhe gpprepniateisaliddat eertent(BTE) profile (as detailed
SEI, SHAE e p M Bk 7Rl B BB e

natirah lhydeogenated) amﬂlogfrat:twnmedmdge,tahieaﬂslﬂr amimal fats

ARGty b8 B, Aged 4, B g S0k . g

ke 6il, SUhflowsrcsin cdwt:tleéanaafandbeuénieé&&mtpeérﬁrt%u cocoa
beef fat andthellke as well as m xtures

bufter. athydrous evlkéai laad, the,eﬂfatmam therltke; asq@b@ mixtsires

ﬁé}%&l nIgF@f it %ngﬁEItmg‘t’ngﬂ}deﬂ ggﬂég Qgggﬁch'g% ainst .

oxidationtarad/or, hydnolysis and ir;cxllud:g eaabhdol‘ﬁ Paimagil, palm kel oil,

BB G, eaiaiffhicsolnded sovbianall o mhtuiesihereor. In

I
SRR 48 0105 AT 8 ot 5 o e

mlpmnarthg}@ted high raeiting dipid bawpcra melfing painhiofjabout 706G or
Hi p%rﬁri d es%é{r?g' r Q?ﬁ@hﬁg&ﬁﬁ hE' i mRrSsdrtiduted Right melting
lipid should not contain _sufﬁcient amounts of large particles (generally about
50 microns or greater) to impart a gritty texture of the food produét in which
the moisture barrier is used. Preferably, the edible microparticulated high
melting lipid has a volume average particle size (as measured, for example,
using a Horiba LA-900 Laser Particle Sizer from Horiba Instrument, Inc.,
Irvine, CA) of about 10 mi_crons or less (preferably about 1 to abut 5 microns),
wherein at least about 5 percent of the microparticulated lipid particles have a
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50 microns or greater) to inpart a gritty texture of
the food product in which the noisture barrier is

used. Preferably, the edible nmicroparticul ated high
melting lipid has a volunme average particle size (as

FEARIE Sike SO1 nRXAIR hledf. ThidEorpbifioR habAmiigde Laser

rticle Slzer romHorl alnstru I'rvine,
themMmebbamcabpmpammat rhakes i pﬂeai esaml gdlblampuslunecbarrier
?but 5. mcr n‘%’h’ wherein at | east about 5 percent of
il Rh edllpld particles have a -4

parti Qh %rﬂh’?ﬁbrﬁnthéﬁe@t @RHé IiPid la?éﬁpro“de% & BERRS \Mh&% solid fat
has uni t her nomechani ca roperties that nmakes it

icoatent F&B daasonet mrgamr@man aboutrppergent ifithe sterage

R etare thaffet ABGIL 28°C. 5 RiRbes ol Gredlt At Y6t 5 percent,

¢oald e@hmmmmedtmneab@mthébeme@em the nidse lmportant
st ogpg nper at ur e changes about 5C. Changes of

of thealﬂvaatm %Fﬁeqfct adipid layer at herfiemaestemperature of
S 5443008 15 A g Bl 551 e 7
S;Iencergte and npes@nenferabiy abinet 60 tolabouti 65 pdameht abtheostorage
B Reratr B Bh 150 brodi (Ce 2BbhuEB T8 ot b B Felrighyetsd storage

RNE/BnsPand Bsoﬁi 95 39 2bolUE 2B Fbiambiint stitagé @@nditions). In
e., about O to about 5C for refrigerated storage

EQIﬁGf ta ebtainthe desired omanoleplic propedias, the SiiCeaf the lipid layer
SroiREEna06d et andut 2 BélcehPafRrfidiahles I fid fhge of
sdbwlt QOctbaGm and Sesdﬂmarﬁdtm?u%mpegee?eztote?ipesrg’gjre ig the range
t at ures t range o apbou (0] . .
S rapodRdt. sERete & AracteristichIpYda amoistifR bamipgvith a
FhpRifan® c@w&me&%d ARrewWaRy IRstRfdeb! | CS provide a

nol sture barrier with a rapid, and clean nelt and a

non- wa&'xpmlbt iWhe dipid taygr mluqes abaut|65god1 QGpedcent of the edible

B HERRaGefdelfed dnf Y Fo a8 AEsBHLE! o cdifle

crhldrd:pamdutdted hﬁgmmmﬁmdc \Preferdblyi t;He I‘rﬁd Ilaylit ddrmmls about
5t Beuts perentiof ine Hihie fov ropihing Righi vrgende blend and about 5
:tﬁgélé%tﬁgﬂeﬁﬁ&h? Egtlﬁ‘ﬁdﬂél’Hlfghﬁne&m? q@r ef er abpfi’@?eﬁﬁﬂfy the
cz0mpesition coptaingiabout B6to ab@ut 82 prescentasf the neddﬂe low melting
tIPiSIy%g'nB ebller?éfv awaléﬂorlﬂ 8 to about 15 percent of the edible high melting
lipid. The lipid layer has a thickness of about 50 microns to about 1 mm, and
more preferably about 125 to about 300 microns.

As noted above, the lipid layer may optionally contain a dispersion of
solid particlés (i.e., microparticulated high melting lipid). In such cases, the
lipid film preferably contains about 0.1 to about 30 percent solid particles,
based on the weight of the lipid film. Examples of solid particles that can be
dispersed in the lipid layer include chocolate, peanut butter, confectionery
cream, and the like as well as mixtures thereof. As also noted, above, the
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triglyceride blend and about 8 to about 15 percent of

the edible high nelting 25 lipid. The lipid | ayer has

a thickness of about 50 mcrons to about 1 mm and

more preferably about 125 to about 300 microns. As
pagiclaisize distributien sheuld prayide arngnegsittyoperceptien whein-the food

Pt 5ot auiven o B iR fah el v, Fhgpe and ey, arg dispersed
within theel lipidl Idyer BoRipdsiticiPLising YondeRfiondlanixing fedhPidie’dland
30 percent solid particles, 30 based on the wei ght of

egupmendid film Exanpl es of solid particles that can

peandheRpEEYer Bt rooiBhite X pr ek Rip G4EE Bifacble

hycidph@bldﬁbyéu I The tflexibie hydrsphobiolayet atay imlude whk& acetic
particle size distributiqgn should provjde . a

aricrEiers ¢l mpBpaUEETIARs. SUFSIG ﬁeldscﬁfdnoppshreeﬂd% citric acid
oS8 A i S orbBRr st

contmmng iab edst onei Qgta ¢ fattyjacid anddat legst one@,, tdSC;’.hfatty acid,
oW AT o P s oSk oo b

|y 98 Igéiﬁmx!ramga @bete 50TiRPonSfabout PAvA tAtkehAd ‘Efreferably about
nonoglyceri des, succinic acids of nmonoglycerid

18i5ttﬂlab0a%390 TE@[@R%MK monogl yceri des, propyl ene

| ' . .
gngcgﬁxe%ggﬁ ntl A ag;&' é@rv'k{@ﬁ C) gi«%ﬂég gﬁ%i%mgiﬁ&sture
nﬁlgtatwmtdlﬁehtfo?drd_?? frl}eﬁte Ikr)\afmlrg’ﬂléI lffgréntgndisturaﬂévels In this
m xtures thereo e Xi ro iC
aGoch 1A% GO Truavet wolsiure Bt PamEWaT efectiyefor use in
nﬁhlﬂé&h?@hénﬁ‘%%‘s wnﬁ?gt feasfBRE *coﬁ%d@rﬁ rh%@fnd &h A< of GiBater

resent 1 nvention al so prOVI des a net hod

tlpareabﬁut &d5Snoiha edible mtgﬁllavebmonﬁéwmbarrfemm tla@ my@m@nnshas a

3R 3 BlnERbIED ol iGN Rro i ghl Jo pha Rt

usktawith aeraﬁety ofshodrpmdhcisc o‘anedtbﬂe fm.dtilayer trimstt:re bamer is

I ,
speoilly Soraiialkb R atendes aterags Jeminan 8 the fqﬁprqquct and
|§ aﬁebﬁ%efar'cavehﬁg aafooh%rfaaesedmg g g%ﬁr that
lexi b |ty and™i s easy to nanuf actlre an

la suﬁ'\Ciently stfongo stahle aandnaon-brittle tedonna suiface ﬂ}airwﬂl resist

PR il beiind g BRRRL A rérigBrR oL Amint anc

temperatures), but is easily penetrated during consumption. The edible
multilayer barrier has organoleptic properties of taste, aftertaste, and
mouthfeel that are essentially imperceptible such that the consumer is
unaware of the presence of the barrier when the product is consumed. The
edible muitilayer moisture barrier of the invention is effective for reducing
moisture migration between food components over 21 days storage by at
least 90 percent, more preferably by at least 99 percent, and most preferably
by at least 99.9 percent, as compared to food components where no moisture
barrier is present. The edible multilayer moisture barrier of the invention is



10

15

20

25

30

is effective for covering a food surface conpletely
and providing a barrier that 1is sufficiently strong,
stable and non-brittle to forma surface that wll

resi st cracking during handling and storage (at

fuether effeatives fordnceeasingtefrigenated shelf &t of ® prasiust | y

Famaiig e ffistits B3R R a8rere Firss, Ap fomprpferably by at
feast 6 tirds rdsaédrﬁﬁa%lﬁto foedtgrogatt whate A6 endistre biafridnis

I nperceptible such that the consuner is unaware of
ptesept.c Ibiscgengrally frapslates intoyacrieftigrrated shelf lifefor a

Feiiond Stoed Brp ettt rblt BiotndB Ridgef o3 1\ 7L
M gr aTherpreséiEinnehtionl alsomovideissa method fordedacitiganeipture

by at. 30 | east 90 percent, nore preferably gé/ t I?ﬁst
pugralipphatwegn foad sompanents:p I thip aspect, Higedible multilayer

HEI450 5oy DO BRAION 6 SAACARAS BRI an amoun
effective forbeduciag mbisture rmigvation from ene oddi coimponent to another.
b ot R SRR LB Bl b o

tb?ﬁ‘@?n&n{ tdom aA %stﬁghﬁalpf&irﬂfrﬂHu‘é Bafriéf laybradleatbabout 100

nes, as conpare food product where no noisture
micronsrthick, prefesably about 209 enicrand tp abeuts) ane thick,tandymore

g I i f 1y t food
BcfalrfY BbBt 59610 AboLt spBmBrahd ik “orooenr
i nvention also provides a nmethod for reducing noisture
' ti bet f [ t, th
marati on, between | Qo BRI EREMON. 5 2Poct e
cont a%e%&iBlé‘ni‘u‘PtﬂQﬁﬁ;ﬂﬁB%ﬁ?f@ barfief bf ﬂf@amfsgggrﬁveﬁtibﬁ fas

for reducing noistu gration from one

osgansieplic propsrties of taste, afterdaste| and meutbfaeb that are

IhblorDile 50T ktinBobbiel is GRBATE of ioldBepfitd of the
Ibaider wheh tihe prodwatlis €6Asurmedr dNte MultitayermolstureBarrier is
SRl 3900t R B sl ptymer
%ﬁ#gﬁo "1 elegrmei@;{tqgswnvenﬁgﬁl gg‘“ b?)er:%az}n <épt ic ha
polyreeric baseflayersang resulting usdesirablel texdurdd deflects such as

3{3?91\!%5?%5{2§§€%%1§% ﬁﬁé@e&'}ﬁg eté?glecr%lss?&%rbairﬁeru Oftid" ;?resent
invention is rapid and clean melting, is free from residues, and has a creamy
(i.e., smooth), non-waxy mouthfeel.

Additionally, the edible multilayer moisture barrier composition of the
present invention includes a lipid layer that posses a stable network structure
supported by numerous, fine crystalline fat particles which resist the tendency
to recrystallize, bloom or crack and provides good stability at targeted storage
temperature of the food product. The specific fat/oil ratio defined by SFC is
tailored and maintained for actual storage temperatures. This stable, fine fat

crystal network also help to immobilize liquid oil fraction in the barrier.
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barrier when the product is consuned. The nultil ayer
noi sture barrier is flexible and sel f-supported which
elimnates the need for a base polyner 20
network/film thus elim'nating t he need for casting,

HRT S PrAILF R 3408, Dot SRR nBEBS it Wb rouiin

inaa phore effectios daniersand Atdersstablecfat dhatriR, SidtHthit@racking
barri_er of the present invention is rapld and cl ean

FRAUTIAG durigaiganting A Sle5Ian By benminigyzed.c Seasfic SFC is also

dsifngd RFIRH meftl sty RethBbEiresto it s Piceht or
nirdetectabler mouthifeel and fonehsel of application by er ekample,
0SSEesS stagbl e netwark structure supported by
A¥ing. brushing of epEe V@f‘m ne fat particles which resist
the tendency to recrystallize, bloomor crack and
provi des good stability at targeted storage
Defiptioasure of the food product. The speC|f| c fattoil

et ual M e clberie, ol sl andlfeishit e used herein

Kavesthd samernelnitigsss B&'n%drﬂwﬁﬂ@@tbb& By'drﬂa%fjoﬂullarg skill in
fraction in the barrier erall, thi's provid

theat o whigh-this inviestiontbelongs oA patentpiand) m;tducat:ons referred to

6653805 foed b B4 it HEr . e BBl i are by

Weght gmdaltsﬂ lhdg;awdi oﬂtew ﬁauy;()jmolstes Idﬂttifﬂre@ﬂﬁmferﬁlon the
.S SO ne or nme N a bhod

f%é'ﬂ’ﬁ'éﬂ% ST ate 0eThie beigws oBhardamamay he defred alspwhere in

AR spbaitativiiat Wellease of application by, for exanple,
spraying, brushi ng_ or enrobing. Definitions Unless

def i A8 useiddherelns,"barriert ot fFmpisturedratrietis mnderstood taslescribe

@ n, Sségr'ldﬁhbv%\ﬁ%nh?ﬁ gﬁﬁtd@%}' aifertiat %?Et&%tﬁ/gw imgermeable

tmntr)lloistute mugmﬁe?uhmmdghat ca’rgSwhHhI caats antianemelr outgr gurface of
ica eferred to are incorporate

B1000 BRI, Tha Barmef miy be dessBass s tsottnan mppr
MRindbrana! | Fivs bbﬁi&r‘b’ﬂn@e Pid&ﬂ‘%é@eeﬁq{on%ﬁmgﬁ ?nanfnc?‘ liffering

pr esent i nventi on, Fow ng terns are

wateractivitiesrwithinitbe ri@gd peodudtito prevent @xtsignificantiy teidsice
SRR GbaRtnTeihBeh he bapfi i o B Sha cupGEIELs o ne
food product to prevent or significantly reduce moisture migration between the
food product and the ambient environment. The moisture barrier of this
intention is designed to be used in direct contact with moist foods and to be
effective against moisture migration through vapor equilibrium and/or liquid
diffusion. For purposes of this invention, in the case of preventing moisture
migration between the food product and the ambient environment, the first
food component would be considered to be one or more outer surfaces of the
food product and the second food component would be considered to be the
ambient environment.



10

15

20

25

30

a thin, essentially continuous structure or |ayer that
is essentially inperneable to noisture mgration

through it, and which coats an inner or outer surface
of a food product. The barrier may be described as a

coati P ,ddd Heref, ¢ Q&Waty;r ?Rf)qg‘rtﬁé %tl& Sf\é%?orpér%gggre of

betmeen conponents avi ng ing

aatenintthe food wffiintetést dnaovhpurqutassuremfpurecvdtepat the same
nifi cantly reduce noisture mgration between the
i"dﬁﬁ% or on the outer surface of the food

produgls ﬁéﬁggﬁém“h;ﬁ& %f A fo &%Efc % gF&%S‘ Bﬁ sUBé heE $hat in

m gr ation tween t ood ent
general ane solublé én ooimiscible \Mh etheer, ohlordxﬁosm Ionbd'rérl arganic

SRBER  Tats dhd Sis TRChnitaly BokeRSRcS o tathy @cigg ' Short for
iq!*ééridé%) bt ars bré(étﬁﬁlly ﬁﬁ%lubl@rnh Wﬁtéf‘ d(.@'id cla'g'sxﬁed as

usi on. For purposes of this inventio

gﬁnrﬁﬁémﬁ. icognpaing lipids thgfueddpldset Smpletlipadsf mctude esters of
PE s M AR B USRS ) bl B Biters S it Afigs wilbavoerol
sudfm are édters bPfattyicids WithodlSohdlS otissOthanl gipckrol.
ORI SR, S ahonsld
g?\érgesﬁ&{ he sﬁg@?ﬁgﬂfs %@St%t‘&?en%f ds. V‘Béﬁ{/e{l WPH%%{)IEJQQ

Interest a or 'pressure of pureé wa
stbstancesderived from maturad ﬂpidsr(snmplélormodhpmﬂidara\d include fatty

Bty HeBhBisand B0, FaiotRtnont.apd s artrcially

detieed csutavecactivel ligsigss for fats and oils
(techpically, triglycerides of fattgl acids, short for

trigl ycaVoihetio® ot S%'i‘bfﬁir‘:@@ﬁflfé(&f/c issepmmanly psedtedescribe

M IHLIORY 3Rl phaeikdrositdn T BIR, Fdtié'Soid RYNEH,
tsmpecatuse, mheieaanqnlhs $iquidh oTlse fétbillsraaod)fm Qaenrlipid isnota
gabatant Bt p Hibeicit phieriiberhtdlil o easiie, Biftar can be fegarded
asynainh solldEvOUR T 0l parcat spd)l#i@" Eﬁ%ﬁe'(hebﬁﬁs percent SFC)

cerebrosides or glycolipid and ers, suc
abmrYym| ?mpﬁatuaﬂ@%pem%shqmm percantSrC) aboveide°C

I r
TRSRSRE S Asdoth SaR b of 5ot Tl o
satio at a gNgrdiempeMum(sa)r(dt laadtsm theetem;é&dmrfelscbfahtle}'est for food
products). When a lipid-based fat crystal control agent is used in the

composition, such agent itself is also often lipid, hence, the actual SFC of a
barrier must include the fat and oil fractions from the fat crystal control agent.
Fat/oil ratio in a barrier varies with temperature and is important to barrier
effectiveness and stability at actual storagé temperature (e.g., about 0 to
about 5°C for refrigerated storage) of food product. It is also an important
aspect of this invention that barrier composition alone without considering its
exact SFC profile can not provide superior barrier effectiveness. In other
words, an effective barrier composition at ambient temperature will likely fail at

-



10

15

20

25

30

15 derived, surface active lipids). "Fat/oil ratio or
"solid fat content"” (SFC) is commonly used to describe
the rheol ogy and phase conposition of lipids. Fat is
solid at a given tenperature, whereas oil is Ilqw d

(SifogRioR tomigiirafurd ac by §Bred £l SET Fipndes, SBAR-3

betwesrnabedt 20 and almut 157 Cs Gfhiedfat/ail oatio "@aI@@ﬁﬁfmﬁaﬁFQr
Cfggpll astic (abo é?{ per cent SF(C% at_room
FIQPS'&P E?BSO'a{rﬂFC@ek%h &t yaboptigs do @gopt B niamskis)important

(e am Tt 5s eI bt g Bpoy 400

ﬁorgranaportswpeppitoatleos(ior(eadammespraynrigme t enper at ur es
of int rest f.or foo roduc\ggb wenall i d-based fat
cryst % Wag,ewrjua Y cheese-cup

fiethodd W‘éor‘lt?él‘%és bferlréd by cI ; dt@r rﬂﬁ%aﬁl@ ‘gal%sitllc cup

actual SFC a barrier nist an

packed with Kna&T\/eINeetaabrand;woaess: cheess (Age |®t94) arat plaickd in a

bahatAnt R EhhurPol? satialeh Bz eniative solyion wit

anteqa.rnbsmm selative MpaTiaty 6EabutB3 pakent a@réfﬁ?en%%Ht 5C
%)T'r1 refrlgerated st orage) of food product is also

oy Sk i&e@tforo?" exargples).c Moisture prweightioss is
ﬁfl'g?t:a d b98r Q'ﬂ%a%&ﬁ%tascéjfb?é%‘?{) rl?olh for 15 8Sinpanison of

can not pr e superior barri e
bafrartefﬁe@tmeeess nToolshort ofca storagentinfel eftén Eweb ainrélfible

NSt S Piot RS afiRoelatel £6 inger telm (for example famentos)
mmﬁpemmahwaﬁuwarw preRad %h%ke?&p%%a@d?u)ith%@ected

t/oil ratio i's also inportant for
haier compasitian Witha thigkneass| ofapout 388dnicras werebompared to

Saftrol ek daefmall cofifioRlin et Bf ‘BenAblsfitetosd Narsus
stosage ime. oAverage ofatileast(4 replicataspare, reqprregi iand)used for
cOBRakSen Byt 1B MetiEfsmiatE maraisdl the askalproduct

applidation coTRIitiGaiH whmhaﬁblb‘arﬁe:pls iR %@ﬂc&%tbgt %ftﬁfat moist food
Vel veet a brand process cheese (k

- gompgRenh Benghally, ﬂ%ﬁscﬁhaﬁmoléﬂdpergentjmswreﬂaga @yeumB week

ﬁgﬁ&?ﬁ’%" ?gléb éﬁb%‘ar}n&gttﬂﬁ b%%%.ll briumrelative .

ercen efrigeration
tenperature (about 5 1 C for all exanples). Misture

E{gﬂ“ﬁa%‘} Cloomsgsosllt‘lson

The lipid layer of the edible multilayer moisture barrier of the invention
includes an edible low melting lipid blend having a melting point of about 35°C
or lower and having a SFC at targeted storage temperature of the food
product of about 50 to about 70 percent, preferably about 55 to about 70
percent and most preferably about 60 to about 65 percent. For practical
purpose, the low melting lipid preferably comprises a blend of triglycerides of
fatty acids including natural, (fully or partially) hydrogenated and/or
fractionated edible fats and oils and is referred to “edible low melting

-10-
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nonitored over a 21-day period as a reference point

for the conparison of barrier effectiveness. Too

short of a storage tine often gives unreliable

results that can not be extrapolated to | onger term
triblycedde miemd“Zhemeof.hEpr parpdse efthisiavention the phrases “‘edible

g meltinalioRGERTEois Waned 1clikEsSnal HehEerdenas well a
A RS0 BIERAS PRIcbrids, SUBKIRM SPERInAIERE Slch as

Itiron In terns percent noi Ver sus

a¢e1ybgeﬂ momgly(mr@gandnpaeaff ih e:zllsrnayr alsepbe uaed,_sbutrless
bieteired.. Stigbl Sbleloy etk bialfodiide tiresly incllile & blend

éptﬁﬁé ePhicIB HyAEgéhRBdidh nUH- ﬁ?drb@%nﬁﬁid oy héﬁng the desired

direct contact wwth a noist food conponen

8ERaprafiley, Suiakletadibledowimeltingdriglycerides inalude Omdatlvely

%éﬁ[q i\@%u?ﬁ TJ‘SE@%?%%W?%%” ol ft?ﬁé{'e‘ée %pr animal

fateireilidihg, wldxahwercmrﬁit merépﬁseeeroapfsoylb@an oil, OIpalm oil,
i nvention .25 includes an edible |ow nelti ng

palenkemel ol gsantiawer oily comn eil. eanela ik cotiensesd  oibigeantt o,

OB eI R TR B STOBR gL  fes

pmetﬂmsalhleyeafg oRteféised edabge llkbwggeltlpg ltngltyt:emdﬁk shmllctl be stable
t t er,cen acC

Basingt Sxatid 25 vty s 3RA ey GRS E20PIR b e il palm

képie owfcdddrmt mebaﬂgw hﬁ(d%%ériﬂté& sdybésn ofl Cérwi hﬂﬁures

natural or p enat ed and/ o

theseef; o$%|§§t1°@dﬁf iw melting friglyeside biknd meeting the:8FCo
e

desirahiée mangthfeelgifmcmtedsf cs and at:eepllable bahdlaigmkapertles of the
$8S wel | hl ends

i | e. d X1
Ghfihauf baboSigh @ emaie tha SFC b e tardet fomposiion of
ﬁﬁﬂmbﬁhéﬂ .srarywaaggﬁ it6! eeaﬁw nsaéqﬁéh %b@h’t 35%&&%&6

used, but |ess pre erred. Suit le ed

m»erﬁgmeralgﬂ%%? it aboytpRiGy wfemlw@s aham ehqut 20 percent.

oS diof e A IS B G HaRBn N AAPE ) 81 1S phtpe barrer

ceinposifionris gy at feaﬂaaboutm percentdnid prdfgrabiy mdré than about
5 tural .. or hydrogenated and/or fractionated vegetabl e

P& ‘Eﬁmani mal fats including, for exanple, coconut
oil, rapeseed oil, soybean oil, palmoil,

Flexible Hydrophobic Layer Composition

The multilayer edible moisture barrier further includes a flexible
hydrophobic layer. The flexible hydrophobic layer may include waxes, acetic
acid esters of monoglycerides, succinic acids of monoglycerides, citric acid
esters of monoglycerides, propylene glycol monoesters, triglycerides
containing at least one C, to C, fatty acid and at least one C,, to C,, fatty acid,

alpha crystal forming lipids, and mixtures thereof. The flexible hydrophobic

-11-
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10 pal m kernel oil, sunflower oil, corn oil, canola
oil, cottonseed oil, peanut oil, cocoa butter,
anhydrous m | kfat, lard, beef fat, and the |ike, as
well as mxtures thereof. Preferred edible | ow

gﬁ’f’%fj i8 %etn%irﬁiwé’tgﬁg%tlrﬁ&%é % l&g}oﬁ{ oG thgcgﬁigﬂgtpapfqrably about

atiton or “hydrolysis and may I ncl ude
pR5ooabhout@0Gmidrensdhicki | , coconut oil, partially
hydr ogenat ed soybean oil, and m xtures 15 thereof.
Selection of low nelting triglyceride blend neeting

tAwpiighfion sA Milfilayat MYMtuAd Baiér | nvent i on hel ps to

ensure_superror barrier efrectiveness, desirable
nout hf B lipidcanopesitien iscfirsh heated-tepatduitet Ontaraboutd50°C at which

el it g, fats deBM low REtina falyCerif i Bienid, fré metiegs, The
irﬁmﬁérﬁaulbﬁedi,”ﬁ?'é %ﬂt‘ig?w libid, mnagdaaﬁﬁtﬂé‘@md %Bg@&cos?éon, is not

percent at a 20 tenperature above 37 to about
mhysically @jtered; or mettedaidiere inhibition wf moisture duigtatiom between

[ f.f i hout. 20 d 37C .of the .
[efiacrl SOLARE of 8 rend pRSGUE HAVHIdiefeatl vl 3liufies I Gesired,
ahg mmiﬁfurg did[ﬁemrggbhi&t)n ?bam% gﬁelliqétﬁtdllflt@:_tclaorﬁbéﬁﬂgg#grlface of
r opl .C er OoSsI Tl on e multil 1 ayer edi e
e Bt poTtbRs And SlWed, 8 G0 Delaw RbBILI0C, befors the
! AL :

BlionsaRs Brougifttogeher.’ The MoRLIKUARLOAipbaSh Wit have a
Migeasity of abiott 20fto rabout 2P08rdpseat, a temperatureiaf frora tabiotit 40 to

i 0[.0pY| gl ycal ,
HndlR BO%CY iR Hinibfia b fidisficd Hiopiondsstvgen;a foad product
aridithersmbierit ervironmentis2désirdd 4hé ahdistué barristtothpbsition can

rystal formng lipids, and m xtures thereof. The
%%&P@reéf i ene pRAre of the outgrsurfacegafdhe fogd preduct snd

HlIewWRiSsto! A M'h %n?ar{? ' y pfﬁ
to about 300 m cpon t Pgégp%Witgéﬁﬁﬁgb' EEP%'S cle
Wizes canbeabtaised withaut gootrolie cevling rates disertstthbaaseast

. 0C a tch 5 nearl 1, the
riic iR hBRHRIRE ., dBis B arcphearied pgvaniage over
ithe use. of Other types @iffat crystat tofitroNagEhtsBLER A8 Higﬁ'nq?Ifihﬁ waxes
i nc udefl +n the_|jpid conposition, is not phySically
And-emyisifiershy gt gsucinfatiorysial eantraliagentsin triglyceride
Bledt ComvBARti ' Lo&y OflgP'SBiE
having di ff RtigfaTat et SBhoBp ?Lé%"@fggugpgsd&'g" Bbifen
tnstearate, polyglycerol esters such as diftriglycerol mono/di-oleate, and the
like) may also be used in combination with faster cooler rates.

Suitable techniques for applying the barrier include, for example,
spraying, dipping, pan coating, enrobing, deposition, extrusion, use of a
ﬂuidized bed, and the like. In one embodiment of the invention, the barrier is
applied by immersing the food product, or simply the surface thereof to be
coated, into a melted or molten moisture barrier composition, removing the
food product, and allowing the coated product to cool. In another embodiment
of the invention, the molten film is applied by brushing or otherwise applying

the composition to the desired surface(s) of the product. In still another

-12-
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the noisture barrier conposition can be applied to the
contacting surface of 10 one (or both) portions and
allowed to cool to bel ow about 20C, before the
portions are brought together. The noisture barrier

ernbpdimmentpthenfilim can\be appliedsusing Byspriy sincludiatomized spray,

st avh e CEPeran. e sbia Maistiie baviess applied to

the t%&%%&%t% F9MA Tan ES¥bnitify %ﬁﬂlrﬁmuseﬁ%’n’é?%tgt \east

desire e noi sture barrier conposition can
alpquiti 200microns dhick, preferabty abeubtﬂ(bmnsmnﬁato a@boat 1trhm thick,

i for .
be obtgk madibié h?&#ﬂ mrﬁér fpreférab aﬁﬁf&ﬁo@ghé$ﬁld layer

t he use of oparticul ated 'hi gh t| n
usngmmﬂmdpebnwead\&rﬁmg@remferaw ttlsdiexibletﬂydrophoblc layer

tﬁ@fﬁ“ﬁ@ e TARRsIR A BT L phrivipa.ontg the

|@yers tbeférﬁBtyr ﬂhe R Miesiting lipit 18y &GS 'appied Ridpavént to the
nventional fat crystal control or seeding agents

f@@dghavugg)ﬂm hmerwatgt aglivie, pol ygl ycerol esters such
as di/triglycerol nono/di-oleate, and the 1|ike) may
al so be used in conbination with faster cool er rates.

Optional mr(hlrgﬂasl\ﬂbdfee_@pl y| ng the bar ri er include,

for e

25
enr obi gﬁ PELIGYEr f‘? r 8?'&3‘8 ag'% ‘F‘ﬂgm Adyaterial
Wﬁﬂ)h i8Afelchige |fblkﬁronh&1@7mmtlgﬁ@f SmalF ht drpMal fl?fl]n the

barrier is by 1 mersing the food” produc

mglmemmgewlen@ dslungmplmge xamples o€ sugb aptianal wataagrowth

r enovi ng ?ﬁ@é&\ﬁ pr o"gs%&)ﬁér‘dﬁélf ﬁﬁ\?iﬁﬁ% %h&rg%l&{fngah inhibiting
pgentsde.g. ,opclyglyceroi @tmfrshsorbaabddswamteﬁ&mf thiehlike as well as

t { a rusnin
tiYitifen Seregio VictopSicklatd b PRlsinesipds, Bavbgi4 Gheting point
éﬂéﬁ@ﬁex@’b sf hfglher Ei’@ géﬁéraliyrbréfédéd féﬁ%@eds crystal growth

mbodi ment , | m Can appl usin spray,

nmrfmrl@ﬂm grﬁszem l@(ﬁfﬁlﬁm Smcrh watahgr@m difiess inHikit

G A, R, 5B BB BRSO ffma
beﬁs:als (fromyteie teiglylceeide ble!hd)dtmﬁ@cﬁbﬁﬁg)nSdeh ﬂhall fat crystals
Getise ORI EmaiBig Ko of § 22he of ST trahsasiie blend,

fmsf#redgggréér h?ﬁ?d%l?ﬁﬁﬂl%‘ﬂhﬁ& iffonh B fatchystaFh&Wdrk Y During
su sequent storage, such fat crystal control agents are also effective in
stabilizing the three dimensional solid fat crystal network made of numerous
small fat crystals. The presence of smaller fat crystals generally provides a
better moisture barrier.

If used, the microparticulated high-melting lipids are present in the lipid
layer composition at a level of about 1 to about 35 percent, and preferably

about 5 to about 15 percent. If used, crystal growth inhibiting agents are
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using simlar techniques. Even nore preferably, the
flexi bl e hydrophobic layer is applied at a
tenperature of about 45 to about 60C and spraying onto
the lipid layer. Preferably, the lownelting lipid

st i 46 ﬁyé‘ﬂ@ﬁwggbﬁoﬁﬁe&%@g&@’d&m LBGut 1

Megtdnte afid PreférablythBoit &1 taabalis0.3 parcede, as an
optional i ngredient, a materjal whi ch is effecti

for prRyefered editle highwnelting linids have melting cnoyst{safébout 70°C

oGPy Bpeihith BERbtbRy SbHl) 00°C B nffer For plfitfigs o this

TGS, the térd e?ulbleghigmhéinng ipids” trciudey etible lpngretiain faty
inhi biting agents cer . .
s their thoeaivperidss, Cighybanded, 5 tHalYendes, heir alkaline
t t [ :
plégé‘.ﬁﬁs M Sﬂ{er cf\%rﬁl'éﬂ@éé tHerebft Bthdt rgﬁgf%'og rbpﬁtlhgettwlg'r food-

nt  of about

aamprgee@rlaghynemagdlplwbtf Icmddlke sabstancesauchras/fiatty alcohol
difiers_in th present i nyention ch cr

PRI, A sUeRRE PO R LIS e ipdl enerall, the
gé&g?;ﬁlgﬁt(rhél@ian idy Q@Foh‘hﬁedtﬁ’&nfléﬁ@%hbﬁﬂfaﬁ& aoidy having at

fromthe triglyceride blend during coolin
Jeakt abeut 12 @M@M&anépr%f@taw apoutritB e il@bput 24 carbon

f
SR B o 0 ek AP, g o
gl cMair fathit atids eisedrtl fofth the edible h@ﬂmﬂfﬂngﬂpﬁdﬁ@mlude for

suc fat crystal trol I ffect
Sexamile, RIS, Bieanerakb alReBid 8+ beBni 3o, lgnpeets acid,

nSﬁWélll@Qﬁeﬁ‘ %? é’é’%nclﬁ&ﬁiq foredxdrhpist gly%eryTPﬁbnostearate

presence of at crystals general [y provides a
bgtyceml nhsteamte @umnoétnstmfatg,s@jcuunhetearate magnesium stearate,

Do $cfas pRvABITE; higRinekRpi5uf ool ln kbl

- abyaxes I%gh enehng prwmhphmﬂsr ahd yhe ke, asivelh as mixtures thereof.

15 percent. use st al ovvth i nhi bit

ar e §:B'°Brh=!3@ memﬂg tl'HE%‘I g %‘%'@FEFEQ?‘IPB gﬁp%gqoryentlonal
o WtorBig aidiphept, SHER, inicramAfhg Salipretd ingludes, for

e example i bail mills; m@oldlrpilsl.sﬂuﬂmemv millsy pir/diskamilis, hammer

ol e nedipe” PHE ponE it i el SR

) ﬁg&:ngé?;?{egbf asbmu 4Q)td Abb@ts709C) Prefirablycdibyut 45¢0Gabout 60°C.
The micromiilling is effective for providing numerous fragments with a particle
size of about 0.1 microns or less which are believed to be the functional
component responsible for fat crystal control and stabilization. In such
microparticulated high melting lipid, the volume average particle size as
measured by a Horiba LA-900 laser patrticle sizer (Horiba Instrument, Inc.
frvine, CA) is about 10 microns or less, and preferably about 1 to about §
microns, with at least about 5 percent of the particles (based on volume basis)
being less than about 0.1 microns, and preferably with about 1 to about 20

percent being less than about 1 microns. Generally, the particle size is
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acids, their nonogl ycerides, diglycerides, and
triglycerides, their alkaline netal salts, and other
derivatives thereof. OQther natural.or synthetic, food-
approved, high nelting lipids or lipid-Ilike substances

Bl Pdstnd, R 4B 205 by difieing ricfiarieafd pigh

Friedting iipidi mgsoybeaﬁ&uarsm Q@M&S%dr‘tﬁ%é@ﬂlr&nfé&t y

aci ds havin | east €{)out 12 carbon atons and
pr ef efQNR Pr %e@ migrapartigidatedhigh anelting fattfonuse in the present

EEPEBAI Ficl N abae Seddle ) il Rtb sisfdee
tmbie it bk mdﬁr@‘pdsint of abolt M5IT igwatsiansdlable, is an
exanple almtlc stearjc acid, arachidic acid, .

BRREQYed G qnglnet%wat abdchas)a regsonable coste:  t hei r
der i Vafth'evfﬁ +%ﬁ‘lg§ llg.ﬁil[' ?H%Sds o ce%ﬁ'bfd\g out the invention

nonost ear a Cero gl'yc
andsshauki be umlletstuodm berlmnstratlvegﬁebuumtﬂtrﬂnﬁh gupon, the scope

B e 5L B RS el |

phosphol i pids, and the like, as well as m xtures

‘thereof. Such high nelting |ipids are

mi croparticul ated using a LESti onal 20

g]q 8 |r 8 MM?’Q i hﬁ%gnﬁ@l&ﬂg ﬂ%yerrnts%ﬁpraﬁnthrg\ga% Iomed, by
bi_érichng phim keevet ofy(PKO) and panoki dkﬁqom) ata PK@WRI ratlo of

dth |ike, The edible h
abent e BBt afermpeaiupat Al She sbisfatesnisntafibe low melting
Kbl lapererhpBLitioR WY ad ndiCat8BIH thé Mfiowinld!Eable:
mcromlling is effective Tor providing mer ous
fragnments with a particle 25 size of about 0.1 mcrons
or | ess whi chare—betteved—tohe—the—Furetional _
conponent res onslemreraige (Dat dryst al SE@@EX ol angl
stabilization. In sucly mcropdgrticul ake high nelting
| | pl d’ the VO“ Hre—a-er agn nnrfJ r\l e cizae S neas ]red
by a Hori ba LA-900 | aser partl dl e si zee4.8Hori ba
Instrunment, Iinc. Trvipe, CA) 1S about _1Q m crong or
| ess, and preferably Wout 1 tq about %980 nicrons,
with at |east| about 52percent gf the pgggl cles (based
on vol une bas|5)— berng resstHamabout—06—1—mcrons,
and preferablly with aBout | to |labout 20d6-5percent | bei ng
| ess than about 1 mcrons. Cenerally, the particle
size is -14 preferably neasured at about 20C by

di sperAsﬂe)glbIe hydrpahablcudmér:td)mp@ﬁtlomt&}afsl préphiad By | Pl%.-ndmg an
o) n,oil usin ni ca rior to measurenen

c&R/?aaled monoglycgnfe (c'ayvacet er-09K from Quest Intemational; melting
point of about 40°C) and anhydrous milkfat in a ratio of about 54:46 at about
80°C. |

Cheese slices (Kraft Cheddar Singles prepared using 2% milk) were
coated on both sides with either the low melting lipid layer composition
(Control 1) or the flexible hydrophobic layer (Control 2). Application was
carried out by spraying each side of the cheese slice twice at a rate of about 2
g/side (providing a total of 4 g/side; the first application was allowed to solidify
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One preferred mcroparticul ated high nelting fat for
use in the present invention is mcromlled calcium
stearate. Mcromlled calciumstearate is 5 stable, as
it has a nelting p0| nt of about 145C, is water

hotore the fandoat Was Samtied ﬁagn%ﬁ%cﬁ@ @% r (008 100; hhs
Lﬁ*m@ﬂ@s%%@?z%wﬂswrﬁsﬁﬁ ri{Spiaers| doyese
Theithickgess ohbatries rsatepial was abiout 250emcrms fdriedchi side.

def d th ded 1 MPLES .. EXAMPLE

1 A Figitvp amIbIES Biaie RtoBrreciub Bt SPERY GRtin eag st of the
Bheask BlcddAlvith labblie gislhe(d?@ W ‘i'nélﬁﬁ@ lipidolalyek Eé?)'\pékmon

a PKO.COratio of about 72:28 at a tehperature o

gsing thesame technique and conditionsras described: abaye, |aﬂomng the

ho%ﬁgelﬁr?ﬂﬁ’ﬁ ﬁg%‘ptgv%f"gﬁ?) 5@@%§&@&2@%ﬂg¥’%gqmw&8mng lipid

Fyep wittlaBdutR gRidibof thedflexible! l'ﬁ}ﬂr@[!)ﬁbtfi&‘ %y@?%ﬁo&nﬁdﬁ Using

conposi tion was prepared by bl endi_ng acetyl at ed

Hmeampedeeh B’élUFI\ﬂnﬂa@é’!d'f!O'ﬁﬁ Rsfdeéﬁ{lbxfégbovm g.neamqmgps of the
i 5l 538 958 RN B A 0 e

hyd adphdﬂiretkyer wasraboas 1 25apicreds,fer adofdldhickhessief abut 250
caat ed on. bo$ .qs?indes with either the low nelting lipid
MGEANS K FCH & (Control 1) or the flexible

hydr opboEtheaythpleSIbE £8¢h %batlrgge’ Ebhﬁ)%%it% as Controls 1and 2

carried out by spraying each the cheese slice
tamﬂclavgntnee $aml®fwgmvezelyg¢r9p@%d tlm:ugh @ontrolied defermation

ngainge\g\tghf% pgh% ‘é?%dk%ﬂ)s Wif‘ﬁefi gfﬁﬂdfvﬂiual sample

Ms \@erghSﬂrancbthe(rm&iédZoh dﬁérfohahed metal tray which was stored in

oY gauf { {q‘gg@ﬁy& gesm%l?'. l#dl%fd%afjsamp[e%avr\%? w%%h%de after 1, 2,

and 4 weeks storage time. .

The results are presehted in Table 1 below. As can be seen from this
data, the inventive samples preformed significantly better than either control. |
Indeed, even the “cracked” inventive sample preformed significantly better
than the continuous or “uncracked” control samples. Comparing the “cracked”
inventive samples with the “cracked” control samples shows dramatic
improvement for the inventive samples. Thus, even if the integrity of inventive
sample is breached, which is less likely to happen because of its flexible
nature, it would still be expected to preform at high levels to maintain moisture
levels in food products having components with different water activities.
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The thickness of barrier material was about 250

m crons for each side. Inventive sanples were prepared
by first spray coating each side of the 5 cheese
slices with about 2 g/side of the low nelting lipid

| ayer conposition wusing the sane techni que and

condi tions as described above, allowing the | ow
nelting lipid layer to solidify, and then spray
coating each low melting lipid layer with about 2

g/ si de=al re hydrophobi.c | ayer conposition

usi ng cofldi ti ons as descri bed
above ODddw nelting lipid layer
was alf ] é%uckness of the
flexiljle [ il G agy gdbout 125 m crons, for
a totg i ‘mjcrons on each si de.
Hal f coar|ng conposi tion
(i.e | nvginti ve Sanple) were
sever ontyol lfed deformation 15
(i.e ayefr s, Wi sual |y cracked).
Then ewass Mei ghed and then
pl acel ngtah traalf Which was stored in
a ref ) |desii 8cptdh. | ndi vi dual sanpl es
wer e 4,7 [aRd| £ Weeks storage tine.
The rdsul tled Jin [Tablje 1 bel ow. As can be
seen g4, the jnvdntive sanpl es
pr ef of y §etter t lfan ei ther contro
| ndeed, s Ked"| Rnlantli ve sanpl e preforned
si gni fi atlh3nl he $dnti nuous or
"uncr § - |[danpRes 3 aring the "cracked"
i nventi iftd [t @el ©cf aglfled” control sanples
shows jd ovgnent fpr tihe inventive sanples.
Thus, § ritly of Trjventive 25 sanple is
breaci i €hy ess| likely tdq happen because of
its fljegi Sit2wo® R 11 be expected to
pr ef ot i 19 tQ g ptRifn noisture levels in
f ood g gﬂngoneﬂ i th different water
aCtIVHtI- " INscloe YO @ C VO .+1 +1 +1 +1
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avEOOOO coN fd 0000Ca0CO0O+1 +1 44 +1
99c0 Oi Nco idCOd d VO+1 41 +1 +1 nt co
mJVNOOCOpPpIf~ CCr ' Vp~0010~CGO
GmCO+1+1+1+1 QCa- ti 00O0O0 coc'),-i-
N 0000 vo+ H+1 +1 COr) O N UP) rNFZ T O
C EXAMPLE 2 . An inventive multilayer moisture barrier (using the

compositions of Example 1) was applied to a deli sliced process cheese food
as described Example 1. The cheese slices with the inventive moisture
barrier were placed between two slices of white toast. The resulting cold
cheese sandwich was then evaluated using an informal sensdry panel. The
inventive moisture barrier was not waxy or gritty and did not exhibit any off-
flavors or other organoleptic properties.

Numerous modifications and variations in practice of the invention are
expected to occur to those skilled in the art upon consideration of the
foregoing detailed description of the invention. Consequently, such
modifications and variations are intended to be included within the scope of
the following claims. -
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0 C pcoti O cCCCCO+4 -H++ +1 i. CLOO4

4 CO) f 0) M OOOOV Oco Nco EXAMPLE 2. An
inventive rmultilayer noisture barrier (using the LLO
conpositions of Exanple 1) was applied to a deli YD WISE
sliced process cheese food as described Exanple 1.
The cheese slices with the inventive noisture barrier
CWII@TSP! aced between two slices of white toast. The
resulting cold 5 cheese sandwi ch was then eval uated
using an informal sensory panel. The inventive

rml st.ure lﬁarr

was. not, waxy. or rltt [
lexhi B Ul V%F&ﬁaleﬂ‘gvﬁ’lr%b%?leo Yiiap 3?55% oa? 0% C%n{b%hems
hivifg alffdr&it whbHRfieties fiPalfdold padduer) said I’mﬁbm&fd laimmmpmsmg
practice of the invention are expected to qccur

t hos et kerstione ipidiayerevhich comppyises 1981 houhHd thakout P @/eﬂ!?t
LS9 g:fiﬁ)% ﬂ)é&b@%ltﬁ%égél;y%ﬂ&%l&{d Hahlglg' J‘Pﬁ@ft‘ﬁllg gwﬁlnt of 35°C. or

\ nsequen I cations and “vari at ns are
l(der?:[rdEﬁJOmebﬁ I ocdbodie’b weighi per¢dne of ediple mitropatieulated high

fol | ow -1& LOYDW NS 1. A
YAt Wl GRS i TG PRt 3} 14 Coff Righetanl volume average
paftif @foff IQQQh&PMF €0 ircroRa it l'égst‘ibf)ﬁtej Srtentof e
Pactivities in a d product, said noisture barrier
nuonmpamsulag:'d high meltingalgxld pzn'gcﬂes ba\dng aperticlgsizehof not more than 0.1

SR T5id BRI s OB oE RS DR SR e
aTBfrige PfedPRbrake RimpePLture@T 0°C. to 10°C. and at an ambient storage
temperature of 15°C. to 25°C., the solid fat content of the lipid layer not changing more
than about 5% at a refrigerated storage temperature of 0°-10°C. or at an ambient storage
temperature of 15° C. to 25° C., the lipid layer having sufficient microparticulated high
melting lipid particles with a particle size of not more than 0.1 micron effective to
prevent liquid oil in the lipid layer from draining from a fat crystal network formed in
the lipid layer; and

at least one flexible hydrophobic barrier layer.

2. The moisture barrier of claim 1, wherein the lipid layer has a solid fat content of

from about 50 to about 70 percent.

3. The moisture barrier of claim 2, wherein the lipid layer has a solid fat content of

from about 55 to about 70 percent.

4. The moisture barrier of claim 3, wherein the lipid layer has a solid fat content of

from about 60 to about 65 percent.

5. The moisture barrier of claim 1, wherein the lipid layer has a solid fat content of

less than about 35 percent above 37°C.
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| ower, and from about 1 to about 35 wei ght percent of
edlble m croparticulated high nelting lipid particles
having a nelting point of 70C. or higher and a vol kREYD WISE
average particle size of |less than about 10 m crons,

at | east about 5 percent of the 10 m croparticul ated

hi gh nelting lipid particles having a particle size of

6n°|t | gﬁ? A Wrrder garlﬁrl whBRid ﬂh@'eglbleaﬁ‘lﬁ*roﬁhﬁﬁélﬂéle@hlgh

at content o om about 50 to about 70 percent
HEﬂtlngdlpléﬁS( selpetedlt feom sheograye ccmmpeg af sieer IQ)%FCl‘d)@raOﬁICdIQQ@d

anbi ent ra re. Q
eiaifdieBgrart R eBiROEmOGIOFRE: S0 ferdl g iae, Gcero
tﬁsﬁ'@a?zﬁb Q17N Steati@in @R im2Waddte, higlemeitiog rsam@b pdlpesags high
tenperature of 0-10C. or at an anbient stqrage 15

meéw;geﬂaay alcehels, high melting waxes; high ﬁ@ltmgmh@wlw}l@mhm IRggtures
thc,etijé icient mcroparticulated high nelting lipid

par |cles with a particle size of not nore than 0.1
mcron effective to prevent liquid oil in the lipid

Iayer fromdraining froma fat.cr l petwork formed.
7 o i mh s BE0f LA GVt a e SIS (oo gltioe et de
bg%q @&%&fr&ﬂrtﬁé Elrout) Qéﬁs{istmg%@ c8eonlifBil rfﬁ'lrﬁtk@ﬁﬁl Qﬂlrrﬁbééed oil,

a|n11 wherern e |ipid |ayer has a sol
sograsntl, pdlm dil, sunfiberrtoils comeilagrneta dib cptenseed 011 @eamne)ll

RLUHES S o She e SRR BB

tHQedrercent. 4. The noi sture barrier of claim 3,
wherein the lipid |ayer has a solid fat content of
from about 60 to about 65 percent. 30 5. The nvoisture

arr i,gr . .
8lsjol J%F e{? éltsztgl#letaﬂ)ar% ?Wesé Q*l-{?gétn?n a egbe?( “gg}{% er entlgg ove
s8lé€ied fibth the Q¥dapAonkistifig ofWexe’pacstit acad lestersi of| Irncm‘ogtylcalhdns

1, wh t he edi bl ti d
S5 oF s SEOBe AT S B ESLh ggqalxénggs ot elveol

rﬁ’(ﬁ‘logstet%r AN AteAGnthining %hf‘eﬂét%né‘@z% Cl, EARORRT Arfd ai%agt one Cy,
gl yceryl nonostearate, glycerol distearate, @gl ycer ol

to Chefatimmaidealpba brystahfosmens lipids, andgnerasrihereedar at e,
hi gh nmelting sucrose polyesters, high 5 nelting fatty
al cohol s, high nelting waxes, high nelting

Phos PRl heiksise batier off olditl &Svhekdig fiRQdt least one lipid layer contains
about 5 to about 25 percent of the edible microparticulated high melting lipid and
wherein the edible microparticulated high melting lipid has a melting point of 100°C. or

higher and a volume average particle size of less than about 5 microns.

10.  The multilayer edible moisture barrier of claim 9, wherein the flexible

hydrophobic layer is about 50 microns to about 1 mm thick.

11.  The moisture barrier of claim 1, wherein the edible microparticulated high

melting lipid is calcium stearate.

12.  The moisture barrier of claim 1, wherein the edible low melting triglyceride

blend is selected from the group consisting of coconut oil, palm kernel oil, rapeseed oil,
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7. The noisture barrier of claim®6, wherein the edible
low nelting triglyceride blend is selected fromthe

group consisting of coconut oil, pal mkernel oil,
rapeseed oil, 10 soybean oil, palmoil, sunflomerLLOYDVWSE
oil, corn oil, canola oil, cottonseed oiI peanut oi

cocoa butter, anhydrous mlkfat, |ard, beef fat,

géry J)lf‘gp ﬂn%ﬁnﬁgﬁ%%; b ecorx‘?‘@ﬁI dlh?fltalé'ileéott&nggerﬁﬁf peaﬁlut oil,
ture barri bl e

er o larm 7, wherein the flexib
cdrqod ibaféro bty drausemilkfat, 148, lzeef f¢ tagetylateshmoneglyresidp, and mixtures
congl sting of waxes, acetic acid esters of
glycerides, succi nic acids of nonogl yceri des,
citric acid esters of nonogl ycerides, propylene glyco
nonoesters, triglycerides containing at |east one C2
13.0 CAh¢ mougturadqamem@ cmmllewbﬁrem@e @fllpastioge &ipid lﬁ}ﬁrto}?ntams

ci a Cr r

Sl s O 2be LT o AR ki nd
whbrieihe edivde mlicrbpatitulane highpnduhgyprd Ime atmdltisg paiboeft 108°C. or
to about 25 percent of, the edi ble m croparticul at ed
highgrandea Yalnige avgpge pafticletizg oéiss | 2Bty wicrons

m croparticulated high nelting lipid has a nelting

poi nt of 100C. or higher and a vol une average

1par t The m(ﬁitm& afridred slaimdd, whergin the af leastone liphl layer comprises

Itlla dlble barri er er,ein
<D 5tp ko 5 Pefyt S it mpeyperio st b b Peling B, o
about 1 mmthick. 11. The noisture barrier of claim]l,
wherein the edible mcroparticulated high nelting
16i pi dhe sadstiwsi hamiertad glaamd., whereirpthe fiped lapersis abeut k§9rm1i0@fns to

B t n}lc wherein the edible | ow nelting

apeY QI’%le {2 blend is selected fromthe group

consi sting of coconut oil, palmkernel oil, rapeseed

oil, -20 LLOYD WS soybe n oQil sunf | ower

léu Thempigire bagusicn %glacsmﬂ @ﬂ%ﬂ@é@&l Gyt 1£115%%1rr1ﬁ‘(3>tnn151Sf-‘sa

AR AL YS a{rh&@st ko @R orba ting of

g{gy n%gﬁ%%og%cer Id 1dTﬂ> m Xt ur es0 t he% eo% conSlsllélg °

sa'lmdapancm of ehdalate, pearoit butltfa; mnchtmhmy@mnt land atixtugesghereof.

one |lipid layer contains about 5 to about 25 percent
of the edible mcroparticulated high nelting Iipid and

1oher gy hisruRdbdtisr o FdiRPR MHefdih tHedbxiH18 Ry drephdbi@layer is
l'ipid has a nelting point of 100C. or higher and a

svbtmdéroavéne@g@lmwbn@O%WQ@Soﬁcetl@Q@d estars odmeanoglycerides,

sm:ccirrug acids of monoglycerides, citric acid esters of monoglycerides, propylene glycol
monoesters, triglycerides containing at least one C; to C4 fatty acid and at least one Cy,

to Cy4 fatty acid, alpha crystal forming lipids, and mixtures thereof.

18. The multilayer edible moisture barrier of claim 17, wherein the flexible

hydrophobic layer is about 50 microns to about 1 mm thick.

19. A method for reducing moisture migration between food components having
different water activities in a food product, said method comprising applying an edible

multilayer moisture barrier between the food components; and
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10 14. The noisture barrier of claim 13, wherein the
at least one lipid |ayer conprises about 5 to about
15 percent of the edible mcroparticul ated high

melting lipid. 15. The noisture barrier of claiml, LLOYD wise
wherein the lipid |layer is about 50 mcrons to about

1 mmthick. 15 16. The noisture barrier of claim1l,

wher §¢ﬂi?/1tng %g Leiagcioc{ﬁ fHie ﬁ%&ﬁ}ﬁh&lﬁ%&h&% herein the edible

di spersio particles, the solid partlcles
maxtileyxr etbiftuenbartier @myuisecaiedssonenlgpidflayes g¢mplrlfpeg from aéagut 65

of, ch t nf ecti,one
AR P S A P Fah on pioke ooy BPRRE R BT pFrg R e peting
p&mtwhgpejarkh@rfleX|ble hydr ophobi c |l ayer is selected

fromthe group consisting of waxes, acetic acid esters
of niienyibpsel ftejakout 35 weightpercgrti i sdible miseparyendated bigh

f ne gl ycol

e o S
t 0o Céhef rﬁictqpaalﬁxitﬂhtahﬂlghtmdlmhpxd lpartEleZkRn thedip@2 faybabawng a

aci d, al pha crystal b t
Vo leieFrazs PeBclerti shiFrhatyaoob I BiesSifableirabB pegpent of
tﬂéfmf‘ct a?ﬁ&?ated"ﬂ%ﬁ%é?tlﬁfﬁ ﬁ';;%ﬁi&&%dﬁg@%&'f@@ §iGe b?‘l‘:{&rmore than

IS a ons to about 1 mmthick. 19. A ne
Oflamqrcmjmlnn lmgd ayies having aisglicafat oontérg ofiéom sl S0 to about 70

onent 30, diff t t
RGBT SEIEF e A PTG S b 2R Amblenf storage
t&§fbPhtBre STUISPIC, Ay 25° ODIRL i@ fRRbhieRl oﬂlﬁé WeRINayd Dot Sdfging
conponents; and -21 LLOYD WSE a pply gg%at | east one

mqremanm@otrtyi% oph mfngera@gétorag@épr@p@anmm 1Gh te K" Ge@r Bl an

TP SRR B S 480 s L
n\AEto@HﬁtlcﬁBEeﬁlﬂﬁgh ffeltiiy 1gdd paréicles withe ;tairﬂitge tize gf yeranordehan 0.1

bl end having a neltin poi nt  qf 35C. or lower, 5 from
RS N tamsmensgqvﬁioglﬁp s Y OB ITBPIE from a fat crystal

SR B GH i hiy@gp nelting lipid particles having
na rFt%édpm ntﬁﬂ%1 ')QC or higher, and the

nicropartlculated high nelting |lipid particles in t he
I pi n vol u ayerage cle s
20,55 ettt 8 fo. e Tt eSS B Lt
ceﬁteni&refrdﬂﬂawm@rottb%b@tmq)emegh nelting Iipid particles
having a particle size of not nore than

21.  The method of claim 20, wherein the at least one lipid layer has a solids fat

content of from about 60 to about 65 percent.

22.  The method of claim 19, wherein the lipid layer has a solids fat content of less
than about 35 percent above 37°C.

23.  The method of claim 19, wherein the edible microparticulated high melting lipid
is selected from the group consisting of stearic acid, arachidic acid, behenic acid,
lignoceric acid, glyceryl monostearate, glycerol distearate, glycerol tristearate, calcium
stearate, magnesium stearate, high melting sucrose polyesters, high melting fatty

alcohols, high melting waxes, high melting phospholipids, and mixtures thereof.
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10 0.1 micron, the lipid |layer having a solid fat
content of fromabout 50 to about 70 percent at a
refrigerated storage tenperature of 0 C. to 5 C a
at an anbi ent storage tenperature of 15 C. to 25 ggPYDVWSE
the solid fat content of the |ipid |layer not changi ng
nore than about 5% at a refrigerated storage
tenperature of 0OC. to 10C. or at an anbient storage
tenperature of 15C. to 25C., the lipid |layer having
24uf f iThe mhorsofmlenb%hmhem theeedithe phcrapartipylated hmmneltlng lipid
ﬁ? t|cI ateth a particle size of not nore than 0.1

7R e f&%tive to prevent liquid oil in the lipid
| ayer fromdraining froma fat crystal netmork f or med
in the lipid |aye 20. The nethod of claim]1

2iher diha mateode! amsS, SHeram Heediblg ko msing tegiyr:%réder%{?nd is
%E tg@ﬁ{)ﬁ{;@ %ﬁm{ﬁr 3 ?ﬁ’[%%f comf oﬁb Pn lgegn@%ilcteagteseea I1)11I soybean

e net wher el n f east
oilagam dihsusflewdriodls cératoil, caorizeit, coﬂomsemré,uwanuteﬁl t:@coa butter

out 65, ent 22. emethdof
et KBS 6 beof TyeicenTdCL PEhPfifetis it Midips gyereot
| ess than about 35 percent above 37C. 23. The net hod
of claim19, wherein the edible mcroparticul ated hi

gh
2frel t ilhg rmqtlmdjof qlaims 2y, avherain thedigxifle h r@HbO%MPfshSuSﬁl@cted from
tl?ef %@gﬁ Q&{s?stﬁg g’wa§ 9%@&@ a%lcﬁ&lteq OPSBIF%I& Qlleg 'sufqt(i)nlc acids of

y eryl nDnos eara
niirdgheendes, c1giq/:£bed é)dtex’s bf Btoﬁaglgtemdee aﬂrcpy]me gyaﬂMﬂesters

magnesi um st ear at e, mel ti sy e pol yesters,
UhgléjFFrH?’éF £Pmginig: %5}%55@%%&0& f Y%g ST PrgashaRe S 12 Rign fatty
s@sél!pﬂgz&gﬁ%ﬁmllﬂggfo 3s, aftfl thihu¥dsYh&eoft hereof . -22 LLOYD

e net of ¢ a|n123 wherein the edible
m croparticul ated high nelting lipid is calcium

2o oo R T e o e oo OGE B o s

hiC RIS th8bdik QWPmGRIRRI Sting of coconut oil, palmkerne

oi I, rapeseed oil, soybean oil, palm oi I sunf | owner
oil, corn oil, canol a oi I, cottonseed oil, peanut oil,
0co f t.
5000 o AL ES MBS TRknd A opRBR b g

tH&BpMHQh@d of claim 25, wherein the flexible
hydr ophobi c |l ayer is selected from the group
consi sting of waxes, acetic acid esters of

JEONOGHLGHLS gg@ of claitf ?9 Nfer&6 'tl‘ljéed-i’lgle 18W ﬁfé@ﬂlﬁg‘:@lg @ﬁde blend is

citric acid esters of nmonogl ycerides, propylere glycol
selented $toer the group consisting of coconut oil, palm kernel oil, rapeseed oil, soybean

oil, palm oil, sunflower oil, corn oil, canola oil, cottonseed oil, peanut oil, cocoa butter,

anhydrous milkfat, lard, beef fat, acetylated monoglyceride, and mixtures thereof.

30.  The method of claim 19, wherein the at least one lipid layer contains about 5 to
about 25 percent of the edible microparticulated high melting lipid and wherein the
melting point of the edible microparticulated high melting lipid is about 100°C. or
higher and the volume average particle size of the edible microparticulated high melting

lipid is about 5 microns or less.
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triglycerides containing at |least one C2 to (4 fatty
acid and at least one Cl2 to C24 fatty acid, alpha
crystal formng lipids, and m xtures thereof. 13L2YDWISE
The nmet hod of claim 26, wherein the flexible

hydr ophobi c [ ayer is about 50 mcrons to about 1 mm
thick. 28. The nethod of claim 26 wherein the flexible

3y dr qpBekittod SB@4in B, aetdie theQlpid®layeistabeut! S0phitrdrd)%e tbout 1
29. The nethod of claim 19, wherein the edible | ow

myalthitkg triglyceride blend is selected fromthe group
consi sting of coconut oil, palmkernel oil, rapeseed

oil, soybean oil, palmoil, sunflower oil, corn oil,
32anolThe mdthodaf dlains B dvierdin thedgrditayer furthelcmaprizas b dispersion

5 .anhydrous m | kfat, |ard, ef fat, acetylated. .. )
NGO et SRl ebred R UF eral orbisThEPhastidpacicts
of LRIl pedfif baitsy, Eoie@lonkBAgtarR Afd ikt igrest.

contains about 5 to about 25 percent of the edible

m croparticulated high nelting Iipid and wherein the

S o Sl R FSHER RO i fom

tNOEro G consisting & f paktd, at&icHcideestdrs bfvdorslildetides, succinic acids of
m croparticulated high nelting |ipid is about 5
manoglyeridss, pitricsacid esters pomongglxeeridsy, prapydensglyien] mgnoesters,

AL o 01 LY AR TS0,
aeideslpha ciyistal farmirg lipi'glsa,ranﬁ uriktuess thayeqfi i ses a di spér si on

5 of solid particles, the solid particles selected
fromthe group consisting of solid particles of

33h0C ahRtRethHESMAhinP 3, Wiereif AR BSLHIO APANpREBIEMyBPH about 50
m xtures thereof. 33." The nethod of claim 19, "wherein

mikeons tehdut ¢ nppdhiskhobi ¢ | ayer is selected from the
group consi sting of waxes, acetic acid esters of

nonogl yceri des, succinic acids of 10 nonogl yceri des,

361 t r iTheané¢tHodsf daisn 09 wiereirgthy €lekibitelsydroplobid lepe ighpypied onto
nmonoesters, triglycerides containing at |east one C2
thelipid 13%%ft y acid and at |east one Cl2 to C24 fatty

acid, alpha crystal formng Iipids, and m xtures

t hereof. 34. The nethod of claim 33, wherein the

36l exiA haltigykreditdd moistay darries seilable to56pardts food camponents

haaegllétdif]ferm VtvarlltierC zii(dtivities in a food product, said moisture barrier comprising:

at least one lipid layer which comprises from about 65 to about 99 weight
percent of an edible low melting triglyceride blend having a melting point of 35° C. or
lower, and from about 1 to about 35 weight percent of edible microparticulated high
melting lipid particles having a melting point of 70° C. or higher and a volume average
particle size of less than about 10 microns at least about 5 percent of the
microparticulated high melting lipid particles having a particle size of not more than 0.1
micron, the lipid layer having a solid fat content of from about 50 to about 70 percent at
a refrigerated storage temperature of C-10 C, the solid fat content of the lipid layer not
changing more than about 5% at a refrigerated storage temperature of 0°-10°C., the lipid

layer having sufficient microparticulated high melting lipid particles with a particle size
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35. The nethod of claim 19 wherein the flexible

hydr ophobic layer is applied onto the lipid [ayer. 20
36. Amultilayer edible noisture barrier suitabl e LLGYD WISE
separate food conponents having different water
activities in a food product, said noisture barrier
conprising: at |least one lipid |layer which conprises
of héihedeabdn @9 niiGroal@fettiAbovieeaht liged odnh taflipa 1861 fba
low nelting triglyceride blend hayi,n? a nmelting point
denigg from pfet crysiid etk farmsehin s dirid layer; apdut 35

wei g r 4 ' ] i.cul ated hi gh 25

nmel t ?%légﬁqiogfgglg)gg;etl c géh%ﬁigvﬁxg&g{&%l ting point of 70
C. or higher and a volune average particle size of

ess .t han. about m crons at | east out 5 percent of
e THE ERuFRTHHediits Reiror Jrativs of S Py berpiafifini  dg about 20
pBRYAYF the RArbpaitiultted Paicled OF tH¥High mBRIMgQipld ha¥ledd Pitticle size of
the lipid layer having a solid fat content of from
lesp than Ipicren asbavolnmegae@spparticle sizeradfiess deangbeyt 5 microns.
storage tenperature of C-10 C, the solid fat content

of the lipid layer not 30 changi ng nore than about 5%
38t aThehdigerediaederif olag 871 ehgreinathel tipiddhydd-hh&solid fae content

lipid |ayer havi sufficient mcroparticul ated high

Oﬁggfq ahgut g(gF%aILﬁ’Hf g?gE?régntwi th a particle size -24

LLOYD WSE of not nore than 0.1 mcron effective to

prevent liquid oil in the lipid layer from draining

3Pr omThemaisture/sarnaer ofelawwri8, beresthe hipidleyérihas d sbhg éat content
d .at le one fl.exi bl.e.hydrophobic barrier |ayer.

ngegsﬁha?ﬁgoﬁstqelr%? ?boélai gl % noi sture barrier of claim

36, wherein from1 to about 20 percent of the

m croparticul ated particles of the high nelting lipid

4Rav e The prpisthre| harrigrd clim Y7o whereiidthe ¢difecnisropenigcudated high

. . i ' ) ] .ab ) )
APHERENSLAE LR Bolb LRl ST bR M B s,
behmid agid,dignayeric dvid; ghycenllintbrbatearatn glynérol disteafatd, ghrerol
about 60.to about 65 percent. 39. .The i sture balr rier .
tggtearpty; caloiam SigRrate, magngsium; sisatete.dyeh mﬁE@lgaﬁugreﬁ? polyesters, high

n%gﬂ?ﬁﬁﬁﬁy aRlohbRSBigh RevifPRes SHgR fleHEY plﬁ‘)@ﬂi’(ﬂipﬂ%ﬁéndléixtures

he  noi sture barrier of claim37, wherein t
tet¢dfl e ni croparticulated high nelting lipidis
selected fromthe group consisting of stearic acid,
arachidic acid, behenic acid, lignoceric acid,

49| y c @y ImdiriRiagadraif e lail 40¢ @hereadlihg e@dlelods mekting &gl ceride
tristearate, cal cium stearate, magnesjum stearate, )
bigngrs p@q:qtq:qqgogll}g@ gEmp eI socoug pil, palm kernel oil, rapeseed oil,

soybean oil, palm oil, sunflower oil, corn oil, canola oil, cottonseed oil, peanut oil,
cocoa butter, anhydrous milkfat, lard, beef fat, acetylated monoglyceride, and mixtures

thereof.

42.  The moisture barrier of claim 41, wherein the at least one lipid layer contains
about 5 to about 25 percent of the edible microparticulated high melting lipid and
wherein the edible microparticulated high melting lipid has a melting point of 100°C. or
higher.
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melting fatty al cohols, high nelting waxes, nigh

mel ti ng phospholipids, and nixtures 20 thereof. L4QYD WISE
The noisture barrier of claim40, whereas the edible

low nelting triglyceride blend is selected fromthe
group consisting of coconut oil, pal mkernel oil,
rapeseed oil, soybean oil, palmoil, sunflower oil,

480r N TBE Imoi GaRkMasridi If cla@idi oWheRth Bk flexibiatdroptobic 1dfer is
cocoa butter, anhydrous ml kfat, |ard, beef fat,

selected frameiie gEnpgopsisingRf waxes, asptic anid gstens jof mogpglygerides,
SJRERUEL SR b by SIREED D RAE o
mafnotdiers gdighiceridésaoatining etikast ede 6 ghCafaktyianigl dndpit tbastrmohe C»

3 erei.n the edible mcroparticulated hi mel ting
1§ Pt A B AINA e P GRS B TRes Hiegthdy |- 25
LLOYD WSE 43. The noisture barrier of claim4l,
wherein the flexible hydrophobic |layer is selected
4ty omTheenqistorebaciersifslaimg 7o wherginethe edibéa inicrepardcudatedhigh
of.. ropnagl.ycer.i de succi ni c aci ds of nonogl yceri des,
n&eiht“}g éplgg%ﬁ%g?‘esi%ar%?' nonogl yceri des, propyl ene gl ycol
nonoesters, triglycerides containing at |east one C
to C4 fatty acid_and at |east one Cl2 5 to C24 fatty .
4aci dThemsurepsricrof climidfgWhergingde flgxidleixdrophobic layer is

. r A L i
stREEE g A€ SRR AL Oy BN dcSfio A Fble B onobBEERIS,
soadimit aonds bEmoadgycerled Titri€aeidrasiess afrrrotal ydesdes) praplykinenglycol
37, wherein the flexihle dr ophabi c | ayer |
e Ta e e GARIPE BDRe Br g tof+ iyt Candafsast ome o
t6:€6%, Jra Ry b Salpha SHSABIoYRRIG lgﬁés, and® BE€tlFds Ghedfds of
nonogl ycerides, Citric acid esters of nonoglycerides,

propyl ene gl ycol nonoesters, triglycerides containing

B, SbypRToEabdng oAbt Bl BUCRh O M Chaving
dififesentrvestert dveivizies in 4 fooliproduciahidatethod comptisihg gpplying an edible

mpi.sture mgration between fopd conponents having
yltikaypraneisise B@maebfftwwr@gfp ORIy ¥Wuct, said

T SN B g
naydplayemnmgoituré barsier coreprides at lohw ohg Upiddagdvicomipeiyieg from about 65
t(t) Qgcgu%gg’wevi\gletrp%irc%n% (E]te anee(z'liibqle Tow melting triglyceride blend having a melting
point of 35°C. or lower, and

from about 1 to about 35 weight percent of an edible microparticulated high
melting lipid particles having a melting point of 70°C. or higher, the microparticulated
high melting lipid particles in the lipid layer having a volume average particle size of
less than about 10 micron, at least about 5 percent of the lipid particles having a particle
size of not more than 0.1 micron, the lipid layer having a solid fat content of from about
50 to about 70 percent at a refrigerated storage temperature of 0 C-10C, the solid fat
content of the lipid layer not changing more than about 5% at a refrigerated storage
temperature of 0°-10°C., the lipid layer having sufficient microparticulated high melting

lipid particles with a particle size of not more than 0.1 micron effective to prevent liquid

oil in the lipid layer from draining from a fat crystal network formed in the lipid layer.
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20 mul tilayer noisture barrier conprises at |east one
lipid layer conprising fromabout 65 to about 99

wei ght percent of an edible | ow nelting triglycerﬁH%YDVWSE
bl end having a nelting point of 35C. or |ower, and
fromabout 1 to about 35 wei ght percent of an edible

m croparticulated high nelting lipid particles having

a melting point of 70C. or higher, the

nicrogartlculated 25 high nelting lipid particles in

47he amth%@wlmmﬁmgvhar%freﬁﬂel iabeaigd) pragent of thesj ze
{ I
nggrok)%@%}llfa%?g)ag@c‘f%‘s %fljtges i g \ﬁégnngﬁ%h%?é ?gl%dfe s§zepc§*1é’s‘§ Mhan 1
niitroa ahf arvolunde avetagerpartidiesike pf ldsd thye 6 nhiaroneg a sol i d
fat content of from about 50 to about 70 percent at a
refrigerated storage tenperature of 0 GI1CC, the solid
4Rat  TRERAd Stfclditesd, Wlefbid B¥eTpidRY R RGLNS fﬁQBﬁtehh@Fﬁom
about 5%at a refrigérated storage 30 tenperature of
about®Q.to abou GSigsraent.ayer havi ng suffici ent
m croparticulated high nelting lipid particles with a
particle size of not nore than 0.1 micron effective to
4pr evdnt nidtlipd 6f cldiin 48, Whehen theRipild lagyietiasfarsolid dtaoRfeAdof less
froma fat crystal netmork formed in the lipid layer.
thapgbppiGirpepgesit abave 37ke et hod of clai m 46, wherein
from1l to about 20 percent of the mcroparticul ated
particles of the high nelting lipid have a particle
561 ze Tab nietisw] ¢fivdaiml47, wheredm thereditde mdxtrupmiawleuedg'gh melting lipid
artic e of less than 5 mcr. nmet ho
iEfhccrc Fo 16 wimup cPRORIRS & SisPC pd SFAREC Boidopegn e
1@9&!&@%@‘ gfy%@x'ﬂ nRRBHEarR, él?cégpdﬁteﬁ'ﬁtep@'y@&m trisfb@rate! Rflcium
hod of ¢l'ai m 48, wherein"the lipid [ayer has a
s@@rated nfagnesiumtstaaratefhighemeltingGuerhsmpaliestars, Jeghpmeimgtiatty

RS0 T TORTERRI Pl SRl MAFES ot Uit

selected fromthe group consi stl ng of stearic acid,
arachidic acid, behenic acid i gnoceric acid

53+ y c ding maigtHesshagmsratlaig) 30 wiheqel § edibleow: mgjtipg driglyceride
bgcifrfél“;ig ?é’l &é(?fl'o&lathg gHJHch% ﬁgtﬁgcﬁ{c‘éc%r{%%ﬁ%ﬂtﬁ{pﬁg{eig{lﬁ{?ﬁeseed oil,

ting sucrose po yesters
sayizah @lilspalm cgh snefldwergileomasil, bargphe okl coitogseed oil, peanut oil,

B i b ap et Ber hacBier BionbSaEe g Mixtures
thdrk@ yceride blend is selected fromthe group

consi sting of coconut oil, palmkernel oil, rapeseed
oil,

52.  The method of claim51, wherein the at least one lipid layer contains about 5 to
about 25 percent of the edible microparticulated high melting lipid and wherein the
edible microparticulated high melting lipid has a melting point of 100°C. or higher.

53.  The method of claim 52, wherein the flexible hydrophobic layer is selected from
the group consisting of waxes, acetic acid esters of monoglycerides, succinic acids of
monoglycerides, citric acid esters of monoglycerides, propylene glycol monoesters,
triglycerides containing at least one C, to C4 fatty acid and at least one Cj; to Cy4 fatty

acid, alpha crystal forming lipids, and mixtures thereof,
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20 soybean oil, palmoil, sunflower oil, corn oil
canola oil, cottonseed oil, peanut oil, cocoa butter,
anhydrous m | kfat, lard, beef fat, acetyl ated LLOYD WISE
nonogl yceride, and m xtures thereof. 52. The nethod
of clainbl, wherein the at |east one lipid |ayer
contains about 5 to 25 about 25 percent of the edible
m croparticulated high nelting |ipid and wherein the
edi bl e mcroparticul ated high nelting lipid has a
Strel { (Thg mssharl ofstairBtwhereirtthe Aex blestp dropebiedayssds eplied onto
ﬂ%l H?Sé wherein the flexible hydrophobic |ayer is
‘from the group consisting of waxes, acetic
aC|d esters of nonogl ycerides, succinic acids of 30
pnonogl ycer i des Qlt c .aci.d esters of nono i.des,
58t op e i el st QUERR theyelie wgppﬁas‘%e%ﬁ&ﬁwpﬂgng lipid
i&laldiBaSkeapte C2 to C4 fatty acid and at | east one Cl2
to C24 fatty acid, alpha crystal formng lipids, and
m xtures thereof, -27 LLOYD WSE 54. The nethod of

:ogi 81%3#? 6{ ° tcﬂaé f lélgf(ei;l%% d]%qg%oﬁbr’]#ﬁ!%}?or%? %gg iisselected from

tigd %’tb{ip 63n51s\ﬁ|ﬁgro$w&x§§"l @ceﬁﬁlabicﬁesfﬂr@bﬂﬂ@ﬁéglﬁdﬂnﬂﬁﬁ dudvifib acids of
ting is calciumstearate. 56. The nethod of
mr@gmcmdesmgmwﬂ esiers of eonpglicaridas.apornene glugad mangesters,

t%@&%ﬁe ?c&{tﬁ’iﬂ} gfm?eag{ ycer r@a' f&lky 28d 9ha X‘ﬁé&g gné‘f:ett‘o%y fatty

ers o nog succi ni c acl
ankinalghy ceystabifesming lipids; aad ndxtesetsehaecmﬁ nonogl yceri des,
propyl ene gl ycol nonoesters, triglycerides containing
at least one C2 to C4 fatty acid and at | east one Cl2

st70 Cohefradihdd ofGhith 4@ WRBRILCHNY Heibld l%fd%ﬁlﬂ)bic' 1 V\%é}lﬁs ap¥ld onto

m xtures thereof 57. The nethod of clai'm46 erein
thenlepifl llayer.bl e hydr ophobic layer is applied onto 15 the
lipid layer. 58. An edible noisture barrier suitable

to separate food conponents having different water

58ct i \Art édibleinfoistufeoiRirig suctalslt fo Sepachtdmiod cuim@oixaity hating different
conprising; at least one lipid | ayer whi ch, conpri ses
vrateI e HpiSEE neniaod Paedist said mgisyrR barterfrompsisingof  an

edi bl,eje %avag@r%&%dr Rfed Whigh x&ﬁ &@ %W%&u@@ﬂ@%o@lt@% 3@9

poi nt o omer froma t o about
pessieghaf qmmdﬁdmiowfnehmgtihglynemdedpiamd hayunga melthiggivint of 35° C or

lg&ltr:,] !flgcﬂfé'i)mgﬁll?d ugfl gzlfl%)llfg g }rggggerce[,n% o% eél gleprglc%pa?tlchaqgi high
melting lipid particle having a melting point of 70°C. or higher and a volume average
particle size of less than about 10 microns, at least about 5 percent of the
microparticulated high melting lipid particles having a particle size of not more than 0.1
micron, the lipid layer having a solid fat content of from about 50 to about 70 percent at
a refrigerated storage temperature of 0° C. to 10° C. and at an ambient storage
temperature of 15° C. to 25° C., the solid fat content of the lipid layer not changing
more than about 5% at a refrigerated storage temperature of 0°-10°C. or at an ambient
storage temperature of 15° C. to 25°C., the lipid layer having sufficient
microparticulated high melting lipid particles with a particle size of not more than 0.1
micron effective to prevent liquid oil in the lipid layer from draining from a fat crystal

network formed in the lipid layer.
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particle size of | ess than about 10 m crons, at |east
about 5 percent of the mcroparticulated high nelting
lipid particles having a particle size of not nDr?

than 0.1 25 mcron, the lipid |ayer having a sol FHOYD WISE
fat content of from about 50 to about 70 percent at a
refrigerated storage tenperature of 0 C. to 10 C. and

at an anbi ent storage tenperature of 15 C. to 25 C.,

the solid fat content of the |i | ayer not chan

n
SHor ¢ 1Pk aFP s AarBoRattclam, 5 Mg e dpLd By eidies a Sold fat dontent

¥ FORCAESLHE G tPab th 3QGercOit, @l an anmbi ent  storage
0terrperature o% ° C&rco 25C., the lipid layer having

sufficient 30 n1croparticu|ated high melting lipid

art | es ar.t 0
« Gyt kol st Whreth e Gpid TRHeR S Asp s Bt conten
olf‘%g{a];foﬁlpﬂs & #Hout n9p Efcenm a fat crystal net wor k f or ned
inthe lipid |ayer. -28 LLOYD WSE 59. The noisture

barrier of claimb58, wherein the lipid |layer has a

6§°| i dfhte%%lgtg%t t?a'.ﬁ%er (&fc.lgl 068 @J%gxl&n élg ll%?d %Pé;ril‘ﬁr%s é&olid fat content

per cen uré barri er

offfierreabout 6@ td abpud65H pyxeenthas a solid fat content of
from about 55 to about 70 percent. 61. The nvisture
barrier of claim@®60, wherein the |ipid |ayer has a

630! i dfhfef?"1t101§t9ﬂ=,t l%‘ﬁer Scldim%3®, Anekin 40 1iHR ﬁp?rbﬁas Q%ghd fat content

percent. 10 62. The noisture barrier of C
oﬁﬁﬁssélanabhmlﬁpnrcbmtab@e }&6e. a solid fat content of

| ess than about 35 percent above 37C. 63. The noisture
barrier of claimb58, wherein the edible

631 Cr OMRhdistilebRet b dhim1ss, Whkicinhe lelbldmiGoslifnsed high
fromthe group consisting of stearic acid, arachidic

neediing lipid éneslectechfp the Zrgnp censigingeif dtear¢ geidrarachidic acid,

r
OSSR el KGE P AISLE R BLNER! B e
thistegratepdacing mmte,snagmlsmesﬂtmrm, Higlgmelting sucroge pallyesters, high
al cohol s, hi e| ting waxes, gh neltin .. )
ngﬂ%%%t%&r/iab@bgg, EIEE Ml e, l@lﬁé Mg physBholipidseand mixtures
th@bsture barrier of claimb58, wherein the edible

m croparticulated high nelting lipid is calcium
stearate.

64.  The moisture barrier of claim 58, wherein the edible microparticulated high

melting lipid is calcium stearate.

65.  The moisture barrier of claim 58, wherein the edible low melting triglyceride
blend is selected from the group consisting of coconut oil, palm kernel oil, rapeseed oil,
soybean oil, palm oil, sunflower oil, corn oil, canola oil, cottonseed oil, peanut oil,
cocoa butter, anhydrous milkfat, lard, beef fat, acetylated monoglyceride, and mixtures

thereof.

66.  The moisture barrier of claim 58, wherein the at least one lipid layer contains

about 5 to about 25 percent of the edible microparticulated high melting lipid and
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65. The noisture barrier of claimb58, wherein the

edible low nelting triglyceride 25 blend is selecteg oYD
fromthe group consisting of coconut oil, palmkern & WISE
oil, rapeseed oil, soybean oil, palmoil, sunflower

oil, corn oil, canola oil, cottonseed oil, peanut oil

cocoa butter, anhydrous ml kfat, lard, beef fat,

vieadiy it edeblerfioobyeieiliattd higheeRink lipidkas at hieltia@ boin86f 100°C. or
66. The noisture barrier of claimb58, wherein the at

hjghgs andyy golums;ayeragg partiglerfizs gfdess sam abont § gugEBlt 25

percent of the edible mcroparticulated high nelting

lipid and -29 LLOYD WSE wherein the edible

6T cr dihemboistuteshaedernighaimeda, whereln the dt least cme hiphd faper comprises

oi of 100C. or igher,.and a vol yne,average ...
B tobod; Bebestent ab R AN Bl pareutited Bied mdhne kg,
moi sture barrier of claim®66, wherein the at | east one
lipid layer conprises 5 about 5 to about 15 percent
of the edible mcroparticulated high nelting |ipid.
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