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[ 0001] The present invention relates to products for a healthy

lifestyl e. wonzooparisocul ar, it relates to an oil-based fmredcLhoosia6ds:
that has reduced trans fats and preferably low or virtually no

saturated fats. BACKGROUND OF THE | NVENTI ON [ 0002] Tri acyl gl ycerol s
(TAGs) are the main constituent of EOOBIRBROPBUCTand oils. TAGs are
conposed of three fatty acids esterified onto a glycerol backbone.
Fatty acids are_usually |inear nol ecul es conposed of |ong aliphatic
carbon chains ﬂFé-tDQEa'/NV%MBQNromfour to twenty-two carbons in

| ength. Fatty acids can be saturated or unsaturated. 1n a saturated

Singl o coval ent WBADRRERo i pftin BElle WrodRg L el ksl ¥ ° ©
Beanpl cs of sal BAGELA" Hpaee (A aoR Bef ropO&hel BEREI R s o

| ard and tropic | . i ernel oil and coconut
oil. A fatty agb%sfei&ﬁﬁgg({%%"gﬁu\%grsllélt(l:jéér% ofng-t%'ar bon doubl e bonds are
present within the chain of carbon atons. A carbon-carbon double

bond can adopt epeKAROLNG OTERINRENPRSN nanmely cis and trans. Fats
and oils containing unsaturated fatty acids wth cis doubl e bonds

are usually liquid at roomtenperature. Exanples of unsaturated fats
i ncl ude veget ab[@og] Triacslglyberals (FAGEEaS themaipl avnstitoent\oé edible feistandrudieed
oils. Fats and oils containing unsaturated fatty acids wth trans
doubl e bonds, ofAGsaretivapodeaind thrae éatiyacidd eaterifiedbontt agheresd! baegkbonghe
di fference between a fat and an oil is subtle. Generally, if the
mel ting point &bty aedsSTa@asuslyHingaemolehiaes etropesed @C|ongadipaticeaitan i s
solid at room
chains that can range from four to twenty-two carbons in length. Fatty acids
can be saturated or unsaturated. In a saturated fatty acid each carbon atom
is attached to another carbon atom via a single covalent bond. Fats and oils
containing predominantly saturated fatty acid are generally solid at room
temperature. Examples of saturated fats include animal fat such as milk fat
or lard and tropical oils such as palm oil, palm kernel oil and coconut ail. A
fatty acid is unsaturated when carbon-carbon double bonds are present within
the chain of carbon atoms. A carbon-carbon double bond can adopt one of
two conformations, namely cis and trans. Fats and oils containing unsaturated
fatty acids with cis double bonds are usually liquid at room temperature.
Examples of unsaturated fats include vegetable oils such as soybean, canola,
olive and cottonseed oils. Fats and oils containing unsaturated fatly acids -
with frans double bonds, on the other hand, are solid at room temperature.
The difference between a fat and an oil is subile. Generally, if the melting

point of the TAGs is higher than about 30°C, the material is solid at room



-1 WD 2005/ 107489 PCT/ CA2005/ 000692 tenperature, and is therefore
referred to as a 'fat'. On the other hand, if the nelting point of

the TAGs i wdvemrishan about 15C, the material w | appeajcazbis@bicdz at
roomtenperature, and will thus be referred to as an 'oil'. Natural
fats and oils are conplex mxtures of TAGs with extrenely varied
chenical conpofMnesRigre, podE3ereirsataieirele asa Tay. 4 e ofltes hgehdithe| v
in the cis conformation. However, when an oil is Partial_ly.

hydr ogenat ed, vEEiHGPolelihed AdEs it lver thanfaberi 1176, theanriterial ddl arpear
nmore stable traps configuration, and are thus called trans fatty

aci ds. Hydr ogensqUi%at loemdempaiaiise, ang Wik fhus bs refpied ss Aol (iaturakfats
added to an unsaturated doubl e bond. drogenation is way, of

maki ng veget abl 8" Pi%arelﬁ’&%@’f naitures b, %&Wﬁ@?'yﬁﬁﬁﬁgcﬁ@?]cl es of
ni ckel or copper catalyst are added and the mx is heated to high

t enper at ures unB¥PPHT¥ESure and agitation for up to eight hours
whi |l e hydrogen gas is injected. Fromthe tinme the British patent on

ntroduct o | nACRRrrat TR AR e BinOIRI g B cdidihaB o e
new s ket o 1 or Poahar Shipe s babiiE vatoud ¥ RAE R, B8 PAES

el akeccﬁtv%@t@d g&’oél h{sb?e F‘?}églre%%ﬁg %Bﬁﬁﬂﬁrétiobf‘%oi&r% WAl del Bhins fatty

car bon-car bon do € conversion o eonetric I so

into nore stabl gohg ARRroded o i?g [ﬁﬁ%ér%’glb&mfﬁcht dFSRAIhABc isHelfed to

positional isoners, ere do s"are shifted to new positions

B skt i e Gt st

in an increase hadeRat MR fefPheRRii! StialidatRies of AltRel FF@BhpdITalyst are
added and the mix is heated to high temperatures under pressure and
agitation for up to eight hours while hydrogen gas is injec:ted.' From the time
the British patent on liquid phase hydrogenation was issued to Norman in
1903, and its introduction in the U.S. in 1911, few chemical processes have
made as great an economic impact on any industry. Hydrogenation opened
new markets for vegetable oil based on specialty products. Three reactions
take place during hydrogenation — the saturation of carbon-carbon double
bonds, the conversion of ¢is geometric isomers into more stable trans
isomers, as well as the creation of new positional isomers, where double
bonds are shifted to new positions along the fatty acid chain. Both the
saturation of double bonds as well as the cis to trans isomerization of double
bonds will result in an increase in the melting point of a fat. Thus, cooling of

this hydrogenated fat below the melting point of the newly created

triacylglycerol species containing saturated and trans fatty acids, will lead to



this hydrogenated fat below the nelting point of the newy created
triacyl glycerol species containing saturated and trans fatty acids,
will |ead e z0@s/102s2005/ 107489 PCT/ CA2005/ 000692 t he pafiidaabos/iooosoz
crystallization of the material. This semsolid fat matrix wll
therefore be structured as a net k.of fat_crystal aggregates with
liquid oil trappePiplcRsHlze on e faterih. T Femieald 19t magixowl ¢ hi s
material are dug to this underlying fat stal network. Wthout
this network of NF§Oreps ?E%WP%#/af%@\/%ﬁfér?wamr@a@@ it ligiuiid ol

[ 0004] Manufactyrers, use t hydr ogepati on process to convert )
veget abl e oi | i%lrﬁf%edawimi’i Eﬁ‘? 8&%’@%1"“@"@8"3%%610; mategpl aradyaiq this

hor t eni d ds...Th I [ dto i th

Shel f 11te and FRATBMpLEvTRiaTRy SuodupB s ebenaplrara e
veget abl e oils. i.hg _hydrogenation, anywhere from eight to seventy
percent of the P%%Aalgfei"%q’@o %ﬁt will be converted to trans fatty
aci ds. The anount of conversion depends on the process and the

desi red product Eodoﬁpﬁ%uacﬁfﬁénsfu% e l@ﬁb&%ﬁﬁrﬁﬁ arﬂ?eg Etcl: E@%H@g&é?bl%@n

unsaturated fatty acids are ingeste O

fatty acids canik@aRslid forh!idr thO HEHRGERAL %%aﬁ?&%ﬁ&ﬁ&iﬂ%ﬂ%&% rﬂ

of the animal (stomach) and thus trans acli ds can

mik fat, dairyTRépietsis RAlIsc@NS intaE0hd et i %fbsﬂav&aétﬁlé(ilitg%if f5%d
at I n thes

usual |y make up about two to nine percent of the

products. Runi npidualicBRiaminy fegalbld §I8. ekiMg Afr r%tibﬁ\,éﬂph Rérelry
process occurs. Chicken an piggs of ten ingges ??éans fatty ac(:ai@ils’r§

through the feedighti)sevarty petcsRivfmsifatip aciti canenf @il b¥ cBfildi@d B and hei r
way into pork and poultry products.

fatty acids. The amount of conversion depends on the process and the

desired product.

[0005] Trans fatty acids also oceur naturally. When unsaturated fatty acids
are ingested by ruminants (i.e., cows) the fatty acids can be partially
hydrogenated by bacteria in the rumen of the animal (stomach) and thus trans
fatty acids can be found in milk fat, dairy products, beef and mutton fat. Trans
fatty acids usually make up about two to nine percent of the fat in these
products. Ruminant animals are not the only animals in which this process
oceurs. Chicken and pigs often ingest trans fatty acids through the feed they
are given and the trans fatty acids make their way into pork and poultry

products.

[0006] Over the past 50 years hydrogenated oils have become a prevalent
part of the diet in developed countries. Margarine and shortenings are

examples of products that contain hydrogenated oils and they are among the



[0006] Over the past 50 years hydrogenated oils have becone a
preval ent part of the diet in devel oped countries. Margarine and

short eni ngwoauesoesanpl es of products that contain hydregrnabe@osbl S
and they are anong the -3 WO 2005/ 107489 PCT/ CA2005/ 000692 nopst
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rel ati onship between trans fatty acid intake and a decrease in serum

HDL (' good' chojoasvru&H desereRiimts thaYold Yabndidig g%g%?hurﬂaﬁ REAtA

(' bad" chol esterol). These conbi ned effects In ase theris

coronary heart widrargahatBehSurhpondiskhd 4§ afis Msﬁb: d%ﬂ |ﬁ£§ase]pl

Anmerican Heart Association recomend a reduction I n e I nt

trans fatty acindelencesthficandrefidiiaidasss) didiafad &dé&%i%\{é{%ﬁﬁﬁ ﬁosfg fo‘f’ m

the diet. Thisis difficult to achieve w t hout pr oper

f oods. Pronpt edother igeatialprobldis tdner @nfeafs 6f®l|m§é1|a(hﬂfé‘éldeﬁuc§!@§c£ 'r'ége'aﬁ‘)h
Interest back in 1994, the U S. Food and Drug Adm nistration

has decreed t hasyggast tbét therelaa yosifive2 a6 réiamdshlgﬁf‘@éw:eéﬁ trih€ fasty BRIt

include the trans fatty acid content in product |abels.
intake and a decrease in serum HDL (‘good’ cholesterol) combined with an
increase in serum LDL (‘bad’ cholesterol). These combined effects increase

_ the risk of coronary heart disease. Both the Institute of Medicine and the

American Heart Association recommend a reduction in the intake of trans
fatty acids, and to preferably eliminate them altogether from the diet. This s
difficult to achieve without proper labeling of foods. Prompted originally by
the Genter for Science in the Public Interest back in 1994, the U.S. Food and
Drug Administration (FDA) has decreed that, as of January of 2008, food

manufacturers must include the trans fatty acid content in product labels.

[0008] Long before the health risks associated with trans fatty acids were
realized, it was known that consumption of animal fats and tropical oils had a
negative effect on cardiovascular health. The American Heart Association

(AHA) discourages the consumption of animal fats such as butter (milk fat),



[0008] Long before the health risks associated with trans fatty acids
were realized, it was known that consunption of aninmal fats and
tropi cal owlesobaad789 negative effect on cardi ovzﬁscul ar mt _Azhosmf&k@z

i can Heart Association (AHA) discourages the consunption o
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a food fornul ati on where the goal I _ anst ' al th is
liquid at roomtenperature to a fat, which is "solid at room

tenperature to @UANTAe hexd fbF e hRBRhEHRARLE &lirds ?ﬁ%uﬁo?%ﬁﬁ%ted

[ 0010] There have been various attenpts in the foo

rovide an edi fHtecebtespedtoRbichitaldibs fos td @o@?nah%mu?iﬁ‘?ﬂgm Iljf§s and
Fhat contains little or no trans fatty acids or saturale ?@Fs. For

exanpl e, Uni t eddSicattéselPahatetirale fats from&Piodd Sorfluflib® Asreht 884 is to
conposi tion conprising at |east one food ingredient in a .
nmonogl yceri de niransformaan aifymhidh is iddid ai redin tb@:ﬁé@hﬁ‘b@o a FRSHAEN RNidtd’ a
structure which substantially encapsul ates the food ingredient an
water. [0011] Usionetenesters iPahiatceNeaxtur, shl GpBeStanisei0pe8 pdyueod
spr ead

[0010] There have been various attempts in the food industry to provide an
edible oil product that is solid at room temperature and that contains little or
no frans fatty acids or saturated fats. For example, United States Patent No.
6,569,478 discloses a food composition comprising at least one food
ingredient in & monoglyceride mix in an amount sufficient to form a
mesomorphic structure which substantially encapsulates the food ingredient

and water.

[0011] United States Patent No. 6,156,369 discloses a food spread
comprising a non-aqueous mixture of an edible oil and a monoglyceride in an
amount of from about 85% to about 98% edible oil and from about 2% to

about 15% monoglyceride.

[0012] Canadian Patent No. 2,098,429 discloses a finished foodstuff

comprising bulk regions of @ mesomorphic phase of edible surfactant and




conprising a non-aqueous nixture of an edible oil and a nonoglyceride
in an anount of from about 85%to about 98% edible oil and from

about 2% t o abOE4885% nonogl yceri de. [0012] Ca_naqi an %Tﬁf]izod‘dﬁboowz
2,096, 429 discloses a finished foodstuff conprising bulk regions of

i i.bl e. . t an -5 WD 2005/ 107489
BT/ cap005r 000808 8 86 S il ha bl PrISRTIRASA e
hi h I: ont i hyous pha d/ or contains 80 wt % or
more of water asonifyous e LORITHD Hich RO MatariE Web Fast uf f

0013] Much of o create |owtrans and saturate fat
gl ter]nati ves hag#&?%{':%&rﬁa%n@ ?r}ggus tl"%%"ﬁﬁﬁ‘%gl yceride gels. The early
wor k on nonogl yceride gels focused on aqueous |yotropic systens

onl y. Wien heat ggb 1 Men'd18id cffortth Rfdate bRIRRE I %ﬁgrrﬁgﬁagg\gé%%ﬁ@e%%%s

and ot her anphiphillic nolecules, can orm lamel

structured as ak®icBabh b ﬁ@cﬁrn%n‘aélygﬁé}ﬁéfﬂg}ég 3{1% ??riy \B&ﬁ(%%&o%py%eride

ter. Upon cooling, nonoglyceride i‘ze'into . .
Krnet { cal : gl no

[ ically f SE M ] g{g{gﬂ t
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the lamellar phaa® tempeieire) rﬁdﬁgﬁcéﬁd&%n@%ﬁ%ﬁ@ﬂﬁﬂﬁ@% e‘%g%é'é ?g

bi |l ayers. Upon ageing, al pha-gels tend to rearrange I n

or coagel s, upoforntlameldrghasés QicRred BN AENARY IHRLoNSERIgR chiid more
thernodynamically stable crystal forns. In these coagels,” however,

water |ayers ar bilsgueambwatent Umdn cdoligg, @fdnogltstded il criganmidigidehi nd
st acked %Dnoglyceride bi |l ayers. [0014] These nesophases (al pha-gels

and coagel s) weKipetitally savojeec butdthernodihamitallyahethSaBaFérhsaGikbidiiglah | N
all of this work, aqueous nesophase gels -
alpha-gel. This alpha-gel is structured in a similar fashion as the lamellar
phase — water layers sandwiched between monoglyceride bilayers. Upon
ageing, alpha-gels tend to rearrange into beta-gels, or coagels, upon
transformation of monoglyceride crystals into more thermodynamically stable

crystal forms. In these coagels, however, water layers are squeezed out of

the gel structure, leaving behind stacked monoglyceride bilayers.

[0014] These mesophases (alpha-gels and coagels) were the subject of a
flurry of research activity. In ali of this work, aqueous mesophase gels —
usually of water contents greater than 80% - were mixed with a variety of
materials for siructuring purposes. Under vigorous mixing (high shear),
aqueous mesophase gel material was dispersed within other phases until
some kind of stabilization was achieved. This method of making
monoglyceride gels limited this technology to the manufacture of low-fat

edible spreads. Monoglycerides can also be used to structure pure oil, but in



usual ly of water contents greater than 80% - were mxed with a
variety of materials for structuring purposes. Under vigorous m xing
(hi gh sheawo 20aaueous nesophase gel material was di SpaicsaReh 2905004692

ot her phases until sonme kind of stabilization was achieved. This
met hod of making nonoglyceride gels limted this technology to the
manuf act ure of 8 Mawohyrerides eeadred agEhevorinnabkardsincka B npleas

used to structure gure oil, but in -6 W 2005/107489
PCT/ CA2005/ 0006§Ne30RAese gal @s drpeibgd jt'dnitedeitales Batand boa8, 156,369.

conventional hardstock, and not as a nesophase gel as described in
United States P & No. ! 53%, 309. 0 5IldiUSI.q S a.d%rd(tec?ge{lques
of bl ending, interestar? PrRCSIRCYE PO PG PHEGRUEN (e
fractionation, if,i i It ual i.mossi ble.t o, produc spread havi ng
the texture of S SENUREY A HeotPRERR it idissPitoRErdae rclf
fats and/or tr { i ds.. Thus, . S ng been an un
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chem cal or enzypaihGichitigr esterification or fractionation. [0017]
The present invention provides novel food products that are oil -based
and have a fat-like (i.e. plastic solid) consistency yet contain | ow
| evel s of tranSUMMARYIOR RHEINYBENTYOMCI ds. This consistency is
achi eved through the
[0016] The present invention provides a new strategy for the manufacture of a
product having the properties of a plastic fat without the addition of traditional
saturated and trans fat hardstocks (blending). The present invention does not

require chemical or enzymatic interesterification or fractionation.

[0017] The present invention provides novel food products that are oil-based
and have a fat-like (i.e. plastic solid) consistency yet contain low levels of -
trans and saturated fatty acids. This consistency is achieved through the
formation of a cellular solid. The cellular solid is a matrix of large cells having

crystalline walls that can compartmentalize components of the food product.

[0018] In one aspect of the invention, a process for the preparation of a

cellular solid is provided. The process comprises the steps of:



formation of a cellular solid. The cellular solid is a matrix of

| arge cells having crystalline walls that can conpartnentalize
conponent swafzobdme7ds@od product. [0018] I n one aspect @lcrida@oos/voese2
invention, a process for the preparation of a cellular solid is
provi ded. The process conprises the steps of: -7- WO 2005/ 107489
PCT/ CA2005/ 000692 a. fr &fRRarAg 2BR0eRISANSSH PRI\ RrERing A off
preparing an oil phase solution of surfactant-in-oil by heati ngl t he
solution to the meltingPpePhEclgfonyd sudagiantdi-ghby heptingdmselutiog te e
aqueous phase solution and the qil ﬁ_.hase solution to form an

oi | / surfactant/aqueous cONPHE RY P! heSUMREANG G t he conposition: and
d. allowi ng the conposition to cool, wherein the conposition sets

upon cooling to form apC %l)h‘n'ﬁlrﬂ'[q tiu% laélgeo&%ﬂﬁgé sdhrﬂio?l a[?'i:agh?e (r?ﬁ gﬁ%ﬁa ctant .

enbodi nent, the oil phase so npri'ses a non-

In another preferred enmbeg, {cfoprnﬁnehljsur@é%ﬁ!a Qédﬂfs;c%\%lggg@%ri SEs

about 3% to 40% (ww) of surfactant. Various types O | e,
fish, algae and other oils can be used. [0020] The aqueous phase

solution is typically al ktkhgthe chpiRitisednar distilled water. The
aqueous phase may contain an additive selected fromthe group

consi sting of a polysaccharide, protein, flavoring, salt, sugar,
vitam n, spice and codbialiawingitie ¢cdnepositibn td €@2 Wherein #eoddneposition sets
enbodi ment, the process of the invention conprises the further step
of whi ppi ng the conposi t iupan cding2¢ form secelitlaesolidspect of t he
invention, a cellular solid conprising an

[0019] In a preferred embodiment, the oil phase solution comprises a non-
ionic surfactant. In another preferred embodiment, the oil phase solution
comprises about 3% to 40% (w/w) of surfactant. Various types of vegetable,

fish, algae and other oils can be used.

[0020] The aqueous phase solution is typically alkaline, delonized or distilled
water. The aqueous phase may contain an additive selected from the group
consisting of a polysaccharide, protein, flavoring, salt, sugar, vitamin, spice

and combinations thereof.

[0021] In another embodiment, the process of the invention comprises the

further step of whipping the composition.

[0022] In another aspect of the invention, a cellular solid comprising an
oil/surfactant/water cellular solid matrix composition is provided. The cellular
solid comprises condensed surfactant cell walls that are formed by combining

a surfactant-containing oil phase with an aqueous phase. Typical surfactants



oi |l /surfactant/water cellular solid matrix conposition is provided.
The cellular solid conprises condensed surfactant cell walls that

are formedway269mbisei Nng a surfactant-containing oil phasecAMesdnosn:
aqueous phase. Typical surfactants -8 WD 2005/107489

PCT/ CA2005/ 000692 . i ncl ude mgnogl,ycerides, diglycerides, = .
pol y-gl ycerol ed?%Y ,mﬂ‘ﬁ)??&c@ﬂ‘i“??’ d%&ﬁ%’ iP%Y‘ngc%ﬁ'@sﬁ?rﬁﬂﬂnégmﬁhereof

and the final cqnpposition typicall C rises about 3%to . 10% w w of
a non-ionic sur %f’@?ﬂt"["df’Gﬁégf)&‘ﬂrﬁﬁil[}%ﬁ’f’?ggﬂiﬂle pORROsHIoN tpief er abl y
selected fromth r.ou C ISt f _monogl ycerides, diglycerides,

pol y- gl ycer ol es?fe)@%&se%%tﬁ’-”?go?ﬁte1b%’n%’p‘?f&'?°ﬁ5‘%ﬂéf35§ﬁf dlts and mi xt ures

thereof. The food product typically conprises at |east 3% of the

non-i oni o Sur { g TraRGEGHAMLILABL Wb A% LARRAL PRl €1 o0

ionic surfactan e se m grou onsr st ng Pcati oni ¢

phosphol i pi ds, %héiiﬁgigfof’&%bb@&érbﬂe&,a&i%%@éig'h%lpl%g-@gc%?&t &Liors, ABA DN

c
| actyl ated fatty ac salts, "anionic ARt OnT ¢ nonet atty

carboxylic estehgspHdMbikY, S?&b'g%“@{*ﬂ’&%ggﬁefg@ﬁ Fhe %Ptp odd}fg ygifgﬁyef erred

ionic surfactants are stearic ac iumsteary act (SSL),

phosphati di ¢ acicdmpaseh slil@eyby Jftid ﬁ&ﬂﬁgl@%&j a?éﬁt?ﬁrefgramygﬁ’(ﬂjéﬁ%{oi de

(DATEM . Naturally occurring fatty aci at are contained in'the

non-ionic surfagpent can also act as ionic surfactants in the
conposition. [0025] The ratio of the non-ionic surfactant to ionic
surfactant is preferably in the range of 10:1 to 30:1, nost

pref erabl y abouf0023] Brefé¢rftid6jic burfactameier sehdteairond tegrbup eorsRlihgibar

solid of the invention conprises about 3%to 10% nonogl yceri de,

about 0.2% to 0cstiaplhasphdipids; Eatioh@mon-fatty carboxylic acid esters, anionic
lactylated fatty acid salts, anionic phospholipids, anionic non-fatty carboxylic
esters, fatty acids and their metal salts. More preferred ionic surfactants are
stearic acid, sodium stearyl lactylate (SSL), phosphatidic acid, and diacyl
tartaric acid ester of monoglyceride (DATEM). Naturally occurring fatty acids

that are contained in the non-ionic surfactant can also act as ionic surfactants

in the composition.

[0025] The ratio of the non-ionic surfactant to ionic surfactant is preferably in

the range of 10:1 to 30:1, most preferably about 20:1.

[00286] In a preferred embodiment, a cellular solid of the invention comprises
about 3% to 10% monoglyceride, about 0.2% to 0.35% anionic surfactant,
and the mass balance remaining comprising 20% to 80% w/w oil and 20% to

80% water.



and the mass bal ance renai ning conprising 20%to 80% w w oil and 20%
to 80%water. -9 WO 2005/107489 PCT/ CA2005/ 000692 [0027] The

present i nwanicbon7akso provides a food product conpri Sipg@/@d005/000692
oil /surfactant/water cellular solid matrix. Typical food products of

the invention i spreads, dips, toppings, dairy-like products,
fillings for c&_@@ﬁg,ﬁé Btspadnieshe) al5a REGY|de8 adper PIREUStiREIPTFIO 28]

pr oduct . pr of er FUGUBPREN Yo SU TS STy GHBKGh oaR T FBE Bk of | 5
hazel nat of . - corAnten Mekge3ARReS es, BPGES A ie BBaar adier for
safflower oil a f.laxseed.oil. Veget e.0olls that are lowin

sat urat ed fatty%ggk‘"a%‘ C&P&%‘?’E‘f B? ré%.a%qh%l‘k%i | s, such as fish, algal
or fungal oils, may be used to provide the beneficial effects of

onega fatty ac g@t?zs_]_%‘iuéllfﬁw ediffe Bﬁ B%H %b{%em ?Iﬁ%@egrrg%@?thg Fb%tdi on

may al so be use he ol S presen I'h an

anount of about ofOict Prafdl oidBtbsdhendtinon Mt fdifchid ABAAL The

food product conprises from about 10%to preterably

about 20% o 60%, ¥ P& AITBHARLY cAMA b raklech B IBbabik ANERA €1 e

enbodi nent, the food product conprises about ogl yceri de,

about 0.2% Lo 038R0l GNeGISHEl Al ol safibhibfol A% RALAOFS). \?E;ge%f'eong%i]s

conprised of about 40%to 60% oi | and about 40%to % wat e
In a preferred emhed BVTh safuRfedfR] deilis BASpreffreR! QRIS Suh ad fish,

plastic fat or spread, such as margarine and shortening, in terms of
texture and spraeatiabiuhbilils, ey OIRANE BicviddtHe SEARRIPEFIREIUNMRS S

can be adjusted to
fatty acids. Oils derived from animal fats by fractionation may also be used.
The oil is present in the food product in an amount of about 20% to about

80%, preferably 40% to 60%.

[002€] The food product comprises from about 10% to about 80% water,

preferably about 20% to 60%, more preferably 40% to 60%.

[0030] In one preferred embodiment, the food product comprises about 4% to
7% monoglyceride, about 0.2% to 0.35% anionic surfactant, with the balance

of the mass comprised of about 40% to 60% oil and about 40% to 60% water.

[0031] in a preferred embodiment, the product has the properties of a plastic
fat or spread, such as margarine and shortening, in terms of texture and
spreadability. The components and steps of the process can be adjusted to

provide different consistencies such as a whipped topping or a mayonnaise.
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provi de different consistencies such as a whi pped topping or a
mayonnai se. -10 WO 2005/ 107489 PCT/ CA2005/ 000692 [0032] In a

preferred gybadieab, the food product is selected fromd/ca200s000692
margari ne-1i ke spread, flavored spreads including | ow fat spreads,

dressings, dip ai s Dai r

d d

product s, incorgg(?%ﬁ era %@%Q%WPQ?\Y'B?”"S%P?‘EP%E&W%%Syﬂcéﬂiﬁcﬁéomég cream

d | kK, whj dt t ft ¢h | k d
Subst i tutes are rh?r@%meﬁ@% E%wfa\#e?p“r %ad?s" @nq‘iﬁi%%@n?‘mr?ugﬁﬂﬁéfam
[00_33] I n anoth_e %gﬁct \gn edto g%ﬁlf: éI,SIn a cellular

lid d 355‘ “8%‘83 alry ¥PpHAE ReRERQiadY
ZiorI pogiet sesglrls[R@E El%[ nﬁfhe eI . ul ar gp :ﬂ& iﬁ}g Iﬁn a .
preferred enmbodi man% %% FE’ESE%‘ &5 %eﬁ'"ﬂ@f’ﬁfﬁ? BF’%H%PPinlg%ch

I

mentioncd hor o 0 drs?ﬁ%ﬁéé%éew"%n%a UoSilES e aise Biited ifn the

whi pped toppin i ment, the whipped topping conprises at
| east 5% mre%[g?%%]%iﬁgﬁf ‘? 'east 20% sugar. BRIEF DESCRI PTI ON OF

THE DRAW NGS [ 0035] Further obj ects, features and advantages of the
i nvention will Q@oaa; Pashoter BBREHE, %h:{aﬁéw?obﬁﬁg g@r%ﬁhélﬁéja Gamr sBﬁd &

that follows and reference to the acconpany

[ 0036] Figure 1Aek&ibadpobas is%ﬁé\udécgﬁfhe%%b@@i@ﬁmg%cl@d&mkétéon of
the present invention conprising 50% w w of e aqueous phase;

[0037] Figure 1dBpemsedwitbinahé zeiflidrisgitf. m crograph of conposition of
the invention conprising 40% w w of the aqueous phase;
[0034] In a preferred embodiment, the whipped topping includes a sweetener
such as sugar, Splenda or aspartame. Other sweetengrs not specifically
mentioned here can also be used to impart a sweet fiavor to the whipped

topping. In one embodiment, the whipped topping comprises at least 5%,

more preferably at least 20% sugar.
BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Further objects, features and advantages of the invention will be
readily apparent from the detailed description that follows and reference to

the accompanying drawings, wherein:

[0036] Figure 1A Is a polarized light micrograph of a composition of the

present invention comprising 50% wiw of the aqueous phase;

[0037] Figure 1B is a polarized light micrograph of composition of the

invention comprising 40% w/w of the aqueous phase:
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-11- WD 2005/ 107489 PCT/ CA2005/ 000692 [0038] Figure 2 illustrates a
Ni |l e Red stained sanple of a conposition according to the present

i nvention; wdd@eHordsbgure 3 illustrates a Coumari n-st ai iR SSRGS a
conposition according to the present invention; [0040] Figure 4

illustrates a powder X-ray diffraction pattern of a structured
conposi ti on of {i38prigwrert ilustatesta Nite Reds4hd Bagoles! B dompanitiem| ar ged
normal i zed X-ray diffraction pattern of structures containing
di f ferent ampunBSCAfingdn ke préspolipyertiogur e 6 denonstrates graphically
the results of dynam c rheol ogical studies on various conpositions;

and [0043] Figu Ll lustrates air bubbles in a sanple of a,_
conposi ti on. oisRb Shegipies @ Cputannstrned srinale st aicaneRstion
provides a novel, cellular solid matrix that is wuseful for the
structuring of B8FF ’Egg‘?%eﬁ’é%??“gﬁnlﬂ%@f‘é. The food product is
typically a spread, filling or topping that has the qualities of

consuner s, - The’ SN PR IndkesBERRR ek b RAE b H G sE,
al so be used toCéﬁ"E%{é‘?‘?&% r%%erﬂ'iﬁien?&?ed products such as coatings,

barrier filnms, cap r- pharmaceuti cal ingredients, |otions,
creans and carriers. [0045] The cellular solid matrix is formed by

conbi ni ng an oi oo psiIgUed i¥bh @RlargiithaiMaRdoQmy dihagRnRkisiign. The
oi | phase solution conprises a surfactant in 0il stock solution.

Various types oktrottli®s ¢amtapfhgusifstent Bidsuntslet water;
[0042] Figure 6 demonstrates graphically the results of dynamic rheological

studies on various compositions; and
[0043] Figure 7 illustrates air bubbles in a sample of a composition.
DETAILED DESCRIPTION

[0044] The present invention provides a novel, cellular solid matrix that is
useful for the structuring of edible oil food products. The food product is
typically a spread, filling or topping that has the qualities of temperature
cycling stability, spreadability and fexture required by consumers. The cellular
solid matrix of the present invention can also be used to structure other oil-
based products such as coatings, barrier films, capsules for pharmaceutical

Ingredients, lotions, creams and carriers.

[0045] The cellular solid matrix is formed by combining an oll phase solution
and an aqueous phase solution. The oil phase solution comprises a

surfactant in oil stock solution. Various types of olls can be used. This

-12-



WO 2005/ 107459 PCT/ CA2005/ 000692 includes various types of vegetable

oil, fish oil, algae oil, and aninmal oils. Exanples of vegetable
oi I s incl uge Beyfvssganol a, rapeseed, hazel nut, soybeaRcrRO3NMIs0s92
pal m flaxseed, olive, safflower, sunflower, rice bran and all other

types of vegetable oils. To reap the nost health benefits, it is
preferable to ireudgsvageusdppes afivegetible oil.dishoil dlgasseit, andarithat ailst y
acids. In certain circunstances, however, it nay be desirable to use
a tropical oil, BXpMeles@duegetabie bilsdaclsdmeorsaanplat epesead; hazahiuds. A
fish oil, algae oil or other oils are useful in the invention to

i ncor por at e t he SA¥REANhPeAYh patemfiansesdeglive3satdawsy, surifiawen rieg branead all
contai ned therein. [0046] The oil phase solution typically contains
about 3% to 30%PH|SF &iper Shyspetabifveils- Togaap thevowt b@a% bgnefiis.fitis praierablg
non-ionic surfagtant is typically used. Various types of non-ionic
surfactants kno U%%atf%%blgmltha)é@iq’wrméura#eﬂf@wﬁ . InGeFgin n t he
present invention. Mnoglycerides, diglycerides, poly-glycerol

esters, non-i onCECYATRDFRSH hoyeysr gﬁ@?%@%(%?ﬁ‘réglett%éﬁ%ﬁﬁma@%' ofl offigich does
exanpl es of useful surfactants. [0047] K The surfactant conponent pay
contain only nom#u&?is@n@rs ?tﬁarﬁ & 'ré-lf-'saﬁ glgas Ql o gthes elsgrediseftd
exanpl e, the sutfactant, comonent onprise a,10:1 to,30:1 ratio
of non-ionic to" %ﬁi”?:vegﬂ?'? d?%?ﬁ??ra%ﬁé? é?%b’@%%‘@in opege-S faly peids that
exanpl es of ionicg surf.ac#}ﬁ;!nts that are useful in the present

i nvention i ncl GHeCYUREhE hosphol i pi ds, cationic non-fatty
carboxylic acid esters, anionic lactylated fatty acid salts, anionic

phosphol i pi ds, @4% 'rs‘eapﬁarsafsbmﬁor?@h#gagq%dnﬁaﬁ% ufe,%.ftgbb% ?geifél'éb nd

their netal sal Nat ural 'y occurri ree fatty aci cohtam nants

ST 20arl ST SIS Rkt R 0P Frocf PGB Lo
Various types of non-ionic surfactants known to those skilled in the art can be
used in the present invention. Monoglycerides, diglycerides, poly-glycerol
esters, non-ionic phospholipids and mixtures thereof are some examples of

useful surfactants.

[0047] The surfactant component may contain only non-ionic or both non-ionic
and ionic surfactants. For example, the surfactant component may comprise
a 10:1 to 30:1 ratio of non-ionic to ionic surfactant, preferably about 20:1.
Some examples of ionic surfactants that are useful in the present invention
include cationic phospholipids, cationic non-fatty carboxylic acid esters,
anionic lactylated fatty acid salts, anionic phospholipids, anionic non-fatty
carboxylic esters, fatty acids and their metal salts. Naturally occurring free
fatty acid contaminants can also act as an ionic surfactant. Specific ionic

surfactanis are stearic acid and its sodium salt, sodium stearoyl lactylate
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-13 WO 2005/ 107489 PCT/ CA2005/ 000692 (SSL), phosphatidic acid, and
diacyl tartaric acid ester of nonoglyceride (DATEM. It is clearly

apparent tqges/flishl ed in the art that other ionic suydaethanRibedOt
specifically nmentioned herein could also be used. It is also

apparent that s appunts of residual ionic surfactant may be
prpgsent nat ur alr@%,r)' FggiP@Ft'¢ﬁé0'§WYE@ﬂéﬁf¢%d @\T.iﬁrmﬁ mwfghgem _ Thg
i froma variety of sources. It nmay be deionize

\gﬁtd? or rrgiys:J ¥ ngﬁbéﬁg'\@t It inipapy aPRATENd? BB il herprethakower lnﬁly
i i flavorings and other additives such as
stabi |1 zers o SHEATENSepl aieligybdneriones b sl sapeinsiieser

j ui i ) [ i ,. deionized water is preferre ut
7S ot s r oqub e Rersal ot dhrBHOG o Ve Gy be prRagnt
[ 0049] The surf {@q&bconcentrati on of the oil phase stock solution
can vary, but ?%eu% unt of non-ionic surfactant in (t)he final
product is preferably in the range of about 3% to 10% For exanple,

a 10% stock sol ?d&?ﬁ%d&%us Q{)Iﬁf?&r &qnﬁ?%%gaaféﬂnfh%i\faﬁgr#%fz)gﬁg ggriv%]::i a

solid surfactant such as nopnosiearin, rans o

surfactant such g £0stiaibiioRicb it A e QEichiERLAYbr abflXAYSnd TR

and 89.5 grans of oil. IT 6 I's’s af ron .
nmbined with 4

contain 6% of theeaohnft TSGR RPELC R0k gg{?)ﬁb?@c‘ﬁ?&%%@d bt
hen 40 m f ] e

woul d achi ove the Same el Paalteas of SERP S hheh D ibelt sy Eh,

stock sol ution heiideegfup! pitedsdife e, @@éﬁﬁ@,@%izeﬂ%t@?@é%é&{é@&t Jtis

Aimng for a final nonoacyl gi yceride concentration

about 10% pr ef aoibtequpdiasit tHAOthOwaidP b tr88fed In this way.
[0049] The surfactant concentration of the oil phase stock solution can vary,
but the amount of non-ionic surfactant in the final product is preferably in the
range of about 3% to 10%. For example, a 10% stock solution can be
prepared which contains 10 grams of a solid surfactant such as monostearin,
0.5 grams of an ionic surfactant such as sodium stearic acid or stearoyl
lactylate (SSL) and 89.5 grams of oil. If 60 mls of this stock solution were
combined with 40 mls of an aqueous solution, the final product will contain
6% of the monoglyceride. If a 20% stock solution were used, then 40 mls of
the stock solution combined with 60 mls of water would achieve the same
final monoglyceride concentration. A 10% stock solution has been found to be
ebonomical and easy to use. Aiming for a final monoacylglyceride
concentration of about 3% to about 10%, preferably about 4% to about 8%

has been found to be useful for the structuring of a spreadable food product.
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has been found to be useful for the structuring of a spreadabl e food
product. -14 WD 2005/107489 PCT/ CA2005/ 000692 A final nonogl yceride

concentr at y@no@fo4fet o 8% results in a food product hawiRbRRo0so2
desirable features of texture, nmeltability and stability. The present

invention provides the first description of a sem solid food product
made entirely FY¥BIA Regedivasride spncentratinrediivnip 4% resuliain 4 fobd prachut no
saturated aninmal fats or tropical oils. [OOSOQ'I n one aspect of the
present inventi GAYING tsrdrsiatie fepturen of iexiprumelrbiity@nd stebdigl. | Theepresssiti d
is provided. An. oil _(Phase, stock solution is heated to a tenperature
where the surf adgRYCTVRIPYIdes hedind dgperiptionef @seimisolid foogpredusymatig cer ol
can be added to a, v gfetable oil and heated until it nelts. The
tenperature to \ﬁm“@gf fae vegeirile aibicapteiing no Fangtfalg, andemeriuretedianimal

melting point of the solution. It is usually in the range of about
30C to 100C, praferEe6A gfbut 50C to 90C. [0051] The oil phase
solution is conbined with an agqueous phase solution. The oil phase

1o the of I phas SOSPHAHE AR Peserb hralien, = PSS B pRaterraftn o
h d ab h j 0f th f [oil . m

and the  aqueous praa i HHRANG AnBieng Fiolk boiloTiEhedlr e 1 ©
s ur AR by SR o P D v

phase. About 70 S e’an e ‘erature for

certain conposi H&B&fﬂ&%}deﬁoi ar ﬁa BaSed B%v’la@%&%&?oif%ﬁgﬁgg{c{ xﬁ@f i Wlas f OF

ot her conpositions. I't™1s clearly apparen

tenperature W | rhd @dnyoRS6RY @it £ S .
[ 0052] In another pr e?‘ erred %d@%@?ggﬁ@iﬂa&g%ﬁ%ﬁ% ?ngtﬁgg"aeeﬁglgt o]
t he point of the solution. It is usually in the range of about 30°C to 100°C,

preferably about 50°C to 90°C.

[0051] The oil phase solution is combined with an aqueous phase solution.
The oil phase may be added to the aqueous phase or the agueous phase
may be added to the oil phase. In one preferred embodiment, the oil phase is
heated above the melting temperature of the surfactant/oil mixture and the
aqueous phase is heated to approximately the same temperature. The
heated oil phase is added to the heated water phase. About 70°C has been
shown fo be an effective temperature for certain compositions while 85'C has
been shown to be effective.for other compositions. If is clearly apparent that

the optimal temperature will vary according to the specific components used.

[0052] In another preferred embodiment, the aqueous phase is added to the

oil phase.
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oi | phase. -15 WO 2005/107489 PCT/ CA2005/ 000692 [0053] Additional
conponents may be included in the preparation of the cellular solid
of the inverydpedo7fser exanple, sugars such as sucrose, .ﬂ&]/éA(}ﬁ(%f{)(}?GFZ
glucose, fructose, dextrins, maltodextrins, cyclodextrins, as well as
corn syrup, hi glh fruct ose corn syrup, starch (grryl ose, anyl opectin)
and nodi fied stl80%3addiienaheonperentamay bekpludde it theprepaedtibnbbée
(mcrocrystalline and anorphous), nethylcellul ose,

hydr oxypr opy! cel®lii@selid ebihetnen FoBg@N®, sugam ¢ugabastapos, naltese,
(guar gum | ocus‘:;iH bean %un) ma}/. be included. Qther polysaccharides
or proteins can %8S HRCiRgadexiring) malkedexiine cyplederidisudswell as come _
conposition. In one preferred enbodi ment, at |east 5% w w of sugar is
added. In anot h@W”Qn@sHﬁHﬁtﬁ%? CQ{B SURLPO StEEth E@mYIEse . droylopacin sanaohgdifierb ut

0.5%ww, of salt is added. [0054] Sonme preferred additives inpart a
butt(:ary, salty, Sgﬁg@s%t@ﬁgcdﬂ%@t@?s)’ gaian; eeliviose dristocrystaling andpi cy or

et nee o S BAARFblooted er S bt Sgnees iemgonon o
SRR e e e
R T R R TR
phases have beelEEELRR, Frbudpieael e endmers 2 resBRh T o6 Srr .
phase or  t ot e oy InsbelBr PFaiRR, a0 o R wip crrssabifbo
rel ati ve anmount g_@gvﬁ\ﬂ%@gyg%ﬁae&hase and the oily phase can

[0054] Some preferred additives impart a buttery, salty, swest, chocoiate,
vanilla, caramel, mocha, spicy or fruit flavor. For example, it may he desirable
to add salt to a margarine-like spread. Cinnamon or garlic or other spices
could also be added to a spread comprising a cellular solid matrix. It may also
be desirable to add a flavoring to a filling or topping. The additional
components and flavorings can be added before or after the agqueous phase
is combined with the oil phase. For certain components, it is preferable to add
them after the aqueous and oil phases have been mixed and the cellular
matrix has begun to form. For other components, it is preferable to add them

to the aqueous phase or to the oil phase before they are combined.

[0055] The relative amounts of the aqueous phase and the oily phase can
vary. Good results are obtained when the combined composition comprises

about 20% to 80% of the oily stock solution and conversely 80% to 20% of an
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vary. Good results are obtai ned when the conbi ned conposition
conprises about 20%to 80% of the oily stock solution and conversely

80%to 20% ied6 WO 2005/ 107489 PCT/ CA2005/ 000692
sol uti on. Wzaoe%roa‘sirred enbodi nent, the aqueous phasepgﬁ@h§?#@00692

stock solution are present in approximately equal portions of each.
For exanpl e, t laguensssoigionc g pefdricdrentdimeriont abectlphase sndbick
solution and 60% water, 50% stock solution and 50% water or 60%
stock sol ution stk sadomartegresditini apgraxineaiply @gesisortione os sadhafbant |
such as nonoacyl gl ycerol, <crystallizes and forns cell walls. These
cell's entrap oi lexamplehthercombined.comPositign ¢couldicontaifh d0%eally etdek dolotiort and
t he conbi ned conposition is mxed thoroughly and sheared while
preferably sligltbawalisnw% steckeguiutioriand56% watbt dnePYpsiooit saktionend
surfactant. The cellular solid structure is then formed. [0057] The
present invent i dR%pwater.dewingdbel preceshl thessurfaniant, sicigasamosddaylghycerol,
matrix as described herein. The food products of the invention may
optional ly inclogi@lzenand Eompcalewals. Shete cals eolran eihingheindmaddi t i onal
nutrients. For exanple, beta-carotene and/or vitam ns, including
fat-soluble vitamns, can_be added. Beta carotene provides both
isahio

col or and heal t g prefersgd eqpodisnent.de copbipedieomiennition immiedt ages

to the food ts. . The, food duct | i n¢cl ud I t,

and ot her 1 1 avol gl BEHeaE g PEsTBIREY et heve NSRBI EREor di n
to th t o ti hecl ud d dairy-]i duct d
conf ect | onary. prETRAHe! [ EuRRRl THR EenuaRal stuctels g fomeie

invention may or may not include salt. The invention also includes

Chat compr i se. a gt sy eRgt FenErFb A ool ot tBASRo 3RefRdS
matrix as described herein. The food products of the invention may optionally
include other components such as colorants and additional nutrients. For
example, befa-carotene and/or vitamins, including fat-soluble vitamins, can be
added. Beta carotene provides both color and health benefits. Vitamins also
provide health advantages fo the food products. The food products may also

include salt, sugar and other flavorings.

[0058] Some examples of food products according to the present invention
include spreads, dairy-like products and confectionary products. A margarine-
like spread according to the invention may or may not include salt. The
invention also includes other types of spreads, such as vegetable, nut or
cheese spreads that comprise a cellular solid. Dairy-like products, such as a
whipped consistency topping, may or may not include sugar and other
flavorings. Other types of dairy-like products include yogurt-like snacks,

shakes and frozen desserts. Confectionary products include cookies, cakes,
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whi pped consi stency topping, may or may not include sugar and ot her
flavorings. Other types of dairy-like products include yogurt-1ike

snacks,  sQakpss AL, frozen desserts. Confectionary pro FAzi)d%ﬁ;hdﬁgze
cooki es, cakes,ﬁb/ﬁﬁggwo 2605 107489 PCT) CAS605! Dookon. —Hea S s

(including savory products), puddings, candies, etc. that include a
cel lular solid FEAGKEH: Pifs éncluding savonepredugivneyrdingsocselespetor thber r ed
creany topping according to the present invention typically
conprises a fi ndIC4fSoehly e polsmats beaiiqast Pumoampatisdlit 2% to 10%
-preferably about 4% to 8% In one preferred enbodinent, air is

L RS AL i
conposi tion %/he%g%hg%énstér E’ﬁl 8]?"89'%%@&@%%‘%#%&%%8%%%% é&%d’é&‘fﬁﬁbfy
compr | ses about B9k E Buffens SRS BT R GBOR riart e REopr e Bl B
besserts whi ch-t2ashebnRHnRLRENES 3 SR iyt petaR e
ucous phase t RS D e VNIRRT 13 SRR BebelTh e i m
more. pref orably ohact Do e PEBaSaRY Pttt deh PRI "Ra (e
aqueous phase a%no?@@érﬁi@-wil}l‘- IB% nfrd die@?&{- E%g%f@%ﬂe& me&ﬁm?ﬂ?ﬁa us

phase to forma cellular so mat r e presen nventi on

provi des the fi EleRNRBLE oo tbbil ) (oAl dyw Sagaipd by el ting 2

surfactant in oil to form an oi ase sol ution and then

[0060] In another preferred embodiment, a sweet, fiavored product is made

without whipping. Desserts which resemble puddings are also included.

[0061] A preferred spread according the invention is prepared using an
aqueous phase that includes salt. The aqueous phase comprises from about
0.05% to 5% wiw salt, preferably about 0.1% to 3% wiw salt, more preferably
about 0.1% to 1.5% wiw salt. The oil phase and the aqueous phase are
heated. The oil phase is added to the aqueous phase to form a cellular solid

matrix.

[0062] The present invention provides the first example of a cellular solid
formed by melting a surfactant in oil to form an oil phase solution and then
combining it with an aqueoLJs solution. There is no need to add any hardstock
to structure the product and there is no conversion of cis fatty acids into frans
fatty acids. Thus, a novel, heart healthy product can be achieved which has

the characteristics of taste and texture desired by consumers without the
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conbining it with an aqueous solution. There is no need to add any
hardstock to structure the product and there is no conversion of cis
fatty acids,4 l.ans fatty acids. Thus, a novel, hegf -

pr oduct caﬁfdbigasglg?l{sgved whi ch has the characteristi cs%g#/@g@f}gm%%zd
texture desired by consuners w thout the -18 WD 2005/ 107489

PCT/ CA2005/ 0006 é2rmizbromipshesionfiengmntiscts dhige prasduidteentibn tReuselid ae idw
invention are useful as low calorie spreads, margarine-1like spreads,
short eni ng, dai cgloti¢ kpreads pangmine-like eprpad$,ishbiterdiny, dairy-Hiaoiopgiags,

confections, pastries, puddings, ice creamand the Ilike. [0063] In
t he process and cigaoyfidingsfortchekips, essfettidnsy pasfriesnpuddirgs| icalceransand e
matrix is formed. QI is trapped within the cells of the nmatrix as

they are formetke.The cellular solid structure of the present

invention elimnates the need for hydrogenation of the oil with the

concurrent conv rsiﬁn to trans fattg acids. [0064] For illustrative,
THogst ucg

non-limting, p adhe prrgessand pragudt i the prspgat igyention, 3 eqllylag selid

i Cr ogr aphs. of B BLTBRUH GRS HEIS eAIE of MeganEsea BsgAGR ng (o
Sanpl es. have bESRBL: d7esIaeRtq SrictiP abhe ek Bientodimeisdfai ns.
of sanpl es of BERBIPHFSTRER orbo RIS oercBer oBuTuen i BRIy
have a uni que fif"?'ﬁ%t structure while maintaining the overall cellular

solid type of s ure. It is clearly apparent that varying the
anount of the oil and the aqueous phase will result in different

sized "cells". 10064]For illustrative, non-limiting, purposes, the cellular solid type of
structure of various samples is shown in Figures 1, 2, 3 and 7. These figures
are micrographs of samples of various compositions prepared according to
the method of the present invention. In some of the figures, the samples
have been stained with fat soluble and water soluble stains. It should be
clearly understood that these figures are only examples of samples of
compositions of the invention. Each composition will have a unigue fine
structure while maintaining the overall cellular solid type of structure. It is
clearly apparent that varying the amount of the oil and the aqueous phase will

result in different sized “cells”.

[0065] Figure 1 shows polarized light micrographs of a cellular solid matrix
created by adding (A) 50% (v/v) water and (B) 40% (v/v) water to a 10%
monoglyceride-in-oil stock solution. These micrographs demonstrate an
increase in cell size as the water content increases to 50% versus 40%

(Figure 1A vs. 1B). The microstructure is characteristic of that of a cellular
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[ 0065] Figure 1 shows polarized |ight mcrographs of a cellular solid
matrix created by adding (A 50% (v/v) water and (B) 40% (v/v) water

to a 10% mrpadiwesasi de-in-oil stock solution. These mﬁﬁﬁg{ﬁ&%%”
denpnstrate an increase in cell size as the water content | ncreases

to 50% versus 40% (Figure 1A vs. 1 B). The mcrostructure is
characteristic ofatihatseatvliag 8 &dnul dne walls ANOTRORE by Ml gstallization or

PCT/ CA2005/ 000692 matrix, resenbling a foam The walls are forned by
t he crystal |l i zacbrrensatioroamdeuislamietiar striictarerul el walksel tharcelis intrraciivéth
The walls of the cells interact with each other to forma matrix of
cell walls. Thi sactesihbtio form & hethosfeall wells. Jhisaeswdislin tiedermatibn of a
structure. [0066] Figure 2 is a mcrograph illustrating a sanple

stai ned with N cellusgolid sthicdures a confocal |aser scanning mi crograph
of a conposition prepared using a 60% oil phase containing

nonogl yceri de and SSL,L and 40% aqueous,_phase. The stained_ oj | ears
as |ight col or etPUGPbBINUER? ismismoraphyilvsirating g sagplestaiaed wilh %ﬁr%g&ype
of conposition ﬁ. ained wth Counarin. In this_m crogr,ggh, t he .

st ai ned aqueous bﬁd%@caﬁ%e%lﬂaﬁ%ﬁr@mmc@arﬁp && @ cogppsilion preparer 4ging; |

hase whi ch appe dark. [0068] These exanplé conposi tions of
Phe Tnvent 1 on' | FIt0% b Eiseirania g DOTRAER GRe P L 89 s BRUBTS Rise.
self-assenble tq forma cellular-solid network or matrix. [0069] The
formation of a @B?Is[ﬁ"bq% cg[cﬁppaarg@ﬁjg%iﬁo@r@gl\gﬁlgﬁ?i rmed by powder X-
ray diffraction and the results are shown in Figure 4. The reflection
at 54.6 Angstr i ; W

nonogl yceri de bﬂ@ﬁ?yﬁwg%éﬁﬁth%%?‘g‘%ﬁﬁ? ﬁffecou ??mé‘g%ﬁggwﬁhe 001
plane). The ref kaghizAR. iRkhiémicograph, the stained aqueous phase appears white in

contrast to the unstained oil phase which appears dark.

[0068] These examples of compositions of the invention illusirate that
monoglycerides dissolved in oil can self-assembie to form a cellular-solid

network or matrix.

[0069] The formation of a cellular solid structure was confirmed by powder X-
ray diffraction and the results are shown in Figure 4. The reflection at 54.6
Angstroms corresponds o the size of the crystalline monoglyceride bilayers
(the long axis of the unit cell, or the 001 plane). The reflection at 4.13
Angstroms corresponds o the lateral packing of the crystailized

monoglyceride fatty acid chains.

[0070] Figure 5 illustrates an enlarged, normalized graph of this region. As
more water is added (top to bottom: 27%, 40%, 50%, 60%, 70% water) it can

be seen that the peak which corresponds to the size of the spacing in the
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Angstrons corresponds to the lateral packing of the crystallized
nmonogl yceride fatty acid chains. [0070] Figure 5 illustrates an

enl ar ged, i zed graph of this region. As nore wa
(top to bo toﬁwféﬁo 40% 50% 60% 70%water) it can T RuRHliRS:

t he peak which corresponds to the size of the spacing in the -20 WO

2005/ 107489 PCTtcA08 2009 06 Acres4d. Thiksidicatacthiaithé sirelireds stab/&Ring an
indicates that the structure is stable and an increase in the

proportion of wmkmasairdhepreydrtichad varetand/atsiedsasaldt cageafweliing of thel |
wall's. In other words, water and/or oil is held within the cellular
structure, not célnagsebh dikérwaeds, watarldndior bihigdret! wilitin theadefinlar structure,
denonstrated that this material does not contain liquid crystal
nmesophases. [ 00fdfirapprdbetvechdarhelpr yerss Thisialsy damdnstaed ffiad tient
nonogl yceri de gels nmanufactured with vigorous m xing (Figure 6A and
6B) and under gwatdrial dersxialgoritBindiquid cBGlahmesgihasshiowed a decrease in
the elastic noduli of the gels as a function of increasing water
concentration (Fi ure 6A and 6C). This is consistent with a

predi ct ed decr eli9&1] ynapic W@GW@’C@mﬁﬁ%fheé)ﬁ%?"t@OWEWP%ﬁd&g%l i d
wi th decreases in the volume fraction (CD) of cell wall materi

(E-Cm). However Mapuiseiid Wity vigoreys a‘@ﬂr&:@“&wea% aBh65) @n%nfiﬁae@fﬂt% n

|l og-1og plots of the elastic nobdulus versus evou r

wat er (Figure 6B ‘ %&ﬂ'?p@DSﬁB%‘?‘%afi%cr@?ﬁer'B%ﬂ %H?H?’
increase in cell size at and_, above -50% wat er.  For. cel Lul ar lids
o meeabe 1 B8R e SRR O MeRS T B coneRy ey @*%%ng d o8 TR

| t dul Th t ent
o ng s ¢ PlceBgslERu B i BssiE A ot Bider Bl TR FlA L e

Bﬁ;gg s rr:ngogl yeel t'aiﬁij?ar I?da %{tﬁgétlzrgésaers |nS %e voﬁlmesfygéuor? I(CE) fcn][ wapgna?erieﬁ he

(E~d™). However, a break was also detected at ~50% (v/v) water in log-log
plots of the elastic modulus versus the volume fraction of water (Figure 6B
and 6D). This appears to correspond fo an abrupt increase in'cell size at and
above ~50% water. For cellular solids, an increase in cell size is predicted fo
lead to-a decrease in the elastic modulus. The results are consistent with this
prediction, providing further evidence that oil-water mixtures can be structured
using monoglyceride-based cellular solids. Sufficient mixing of the phases is

_ required, but once the material starts setiing and the cellular matrix forms, it is
desirable to keep mechanical input (mixing, shearing, working) to a minimum,

or avoid it altogether.

[0072] This novel oil structuring process provides for the commercial
manufacture of heart-healthy margarines, spreads, and dairy-like products

without the use of tropical olls, hydrogenated fats or animal fats.
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requi red, but once the material starts setting and the cellul ar
matrix forms, it is desirable to keep nmechanical input (m xing,
sheari ng, bi}g})mgo a mninum or avoid it altoget h(;,r /éAqg{)?s?n])oni S
novel oil Structuri ng process provides for the comerci ar

manuf acture of heart-healthy margarines, spreads, and dairy-Ilike
products W t ho{d078h&helaRtiafd dftispresdnt GivieRtionvesirad@eat e tb aickeor
animal fats. -21 WO 2005/ 107489 PCT/ CA2005/ 000692 [0073] The net hod
of the present ivhippatl priucBnhailiscdriztate 2@oticetsdihe invshiigppdvigesthrat s
that incorporate air pockets. The invention provides for a

dai ry-1|i ke t oppdaigy-ikedbppisy thaeisareshréd bywhipping thet dvenpositipn $o Introdudesaair
introduce air into the product. Figure 7 illustrates an exanple of a
conposi ti on t hainthte moduct. fFagure 7sliustrateh en skanple wf e cofnposiiddn thit has air
clearly apparent that while the description has focused on the

devel opnent of potkels idaelstprobdact s, a cellular solid matrix can al so
be used to structure other oil based products. The cellular solid

can be used as _barriers, coatings, host/enbeddi ng/ encapsul ating
medi a or st ruct (O7AY iswinady apearent thatsbiledns desgeption hasdoelssasondiRh as

T ot S BB oHB sShE BB B S e

G et se P ESCT B kR ASTEl o FBRE RCLRY SHIERSE ot i e
P Aot o oS R B Rn 53R AR R

ORI A R e OF SR

bicactive compounds such as proteins, membrane proteins, hydrophilic and

hydrophobic peptides, as well as diverse preservatives.

[0075] The above disclosure generally describes the present invention. ltis
believed that one of ordinary skill in the art can, using the preceding
description, make and use the compositions and practice the methods of the
present invention. A more complete understanding can be obtained by
reference to the following specific examples. These examples are described
solely to illustrate preferred embodiments of the present invention and are not
intended to limit the scope of the invention. Changes in form and substitution
of equivalents are contemplated as circumsiances may suggest or render
expedient. Other generic configurations will be apparent to one skilled in the
art. All journal articles and other documents such as patents or patent

applications referred to herein are hereby incorporated by reference.

EXAMPLES
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solely to illustrate preferred enbodi nents of the present invention
and are not intended to limt the scope of the invention. Changes in
formand s L n of equivalents are contenpl ated
mrcunstan(&:kgzidrqa;b%ssgggest or render expedient. O her gxgﬁré(ty}zgosmouwz
configurations will be apparent to one skilled in the art. Al
journal articl ed0Gra] Alihdigh specficRRhS haurchechusea ircihbse B%anisiés Blich
applications referred to herein are hereby incorporated by reference.
EXAMPLES - 22 WO t@0@5drd0tdadRica/dedainiios 86362d nobidr GlirpAkédisiuighitation.
specific terns have been used in these exanples, such terns are

i ntended in a dddethoqs leleereddn bat ot expiielily descriped poibe sisefosliierdridahésen.
Met hods referred to but not explicitly described in the disclosure
and t hese exanpiXesip@sare egportecih the stibetifisditezmttinefand dre vell &howretcathdsar e
wel |l known to those skilled in the art. Exanple 1. Sanple

Prepar ati on [ 00&kfledirsthelaited nonoacyl gycerol s (MAG s) and anionic
surfactant were provided by Danisco (Kansas, MJ). They included
Ginsted(r) sodium steaoryl | actyl ate (SSL) P55 anionic surfactant,
and Di nodan(r) HZampRe 1. 9smpleBrepstatient i n, 90% nonost earin). Sodi um
hydr oxi de (2N NaOH) was obtai ned from Fi scher (St. Louis, M),

Eﬁ?ghig'eﬁ °n o e AosiRdima ?%@?"59%%@“’?%%?&%%8"%5@ SRS, 110
0078] A 10%
32?% gr m[ed eqLaI |Py°""%%‘\vgyv\ga it OC(BF‘ N@g)bﬁ‘%\ﬁg‘ﬁ?%& Cg”r@kfdé‘? SQ‘J‘I@“ giﬁaga"

MAG (m -73C of th st aric acid or SSL powder in 89.5
of oi(l gt 85012 qcrgg ﬁgg&%@ %@'ﬁcsu actant, and Dimodan® HS K-A (10% d

monopalmitin, 90% monostearin). Sodium hydroxide (2N NaOH) was

obtained from Fischer (St. Louis, MO), vegetable oils (corn, canola,
sunflower, soybean, peanut) were purchased in a local supermarket, and

deionized water was of miiliQ grade.

[0078] A 10% (wiw) stock of MAG in vegetable oll - all oils performed equally
well - was prepared by melting 10g of the solid MAG (m.p. ~73°C) and 500mg
of the stearic acid or SSL powder in 89.5g of oil at 85°C for 30 minutes and
cooled to 75°C. Appropriate volume fractions of 75°C alkaline deionized
water (5 drops of 2N NaOH in 100mL), in the range 20% to 70% (v/v), were
then added to the MAG-oil stock in a glass bowl heated fo 75°C. The material
was mixed with the aid of an electric hand mixer until a macroscopicaliy
homogeneous white paste was obtained, and then allowed to set undisturbed
at room temperature (22°C). The material set almost immediately. For 100mL

batches, setting was complete within 30 minutes. The mixture preferably
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cooled to 75C. Appropriate volunme fractions of 75C al kal i ne dei oni zed
water (5 drops of 2N NaCH in 100nL), in the range 20%to 70% (v/v),
were thenygpg Qothe MAG 0il stock in a glass bow < '
The mat eri al \;'\ﬂ}éﬁ%lgxed with the aid of an electric haWn‘ie‘%g&rb%giﬁ?ﬁ
a macroscopi cally honbgeneous white paste was obtai ned, and then

al lowed to set @GRatEis@teadt 4%twivg distileshpencaieeddg 22 @opeToe foratation al
set alnost immediately. For 100nmL batches, setting was conplete

wi thin 30 m nut &9 stEpéitysi xt ure preferably -23 WD 2005/ 107489

PCT/ CA2005/ 000692 contains at |least 4% (ww) distilled nonoglyceride
for proper gel formatio and stability. Exanple 2. Dynam c Shear
Rheol ogy [ 0079] ~8% : BRIGNSeRRNBRIGAr enent s were carried out
with a TA Instrunents AR2000 rheoneter (TA Instrunents, New Castl e,

0 o’ o PP RSN B PRORR B AL
R L e T T
gl sueeps T2 Aol 5 ARYUMRERI o {BoRl SpESHORE ©

frequency of 10k eintiReR Al S A TR SRS RANNAR hal Lryiic

each m xture and the average and stan eviatron repor

least three sepgahgs ﬁb?e@&nt@ﬁ@ﬁﬁlh%‘§E§F§Ee%gmg\ﬁra%g?t§_%%. Mgyl ts

of an exenplary experinment are shown 1 n Figure

Pol ari zed Li ght wWsghRearRy IO by SBHPSWEEESrHRE BU.6@5; ¥5b BESshkes! €2
DM RXA2 upright m croscope

strain at a frequency of 1Hz. The increase in strain was logarithmic with a

—

1A e

sampling frequency of 10 points per decade. Four samples were analyzed for
each mixture and the average and standard deviation reported. At least three
separate sets of experiments were conducted. The results of an exemplary

experiment are shown in Figure 6.

Example 3. Polarized Light Microscopy

[0080} Images were acquired using a Leica DM RXA2 upright microscope
(Leica Microsystems AG, Bannockbum, IL, USA) equipped with a Retiga
1300 monochrome camera (Qimaging, Burnaby, B.C., Canada). Three
samples of each mixture were gently spread under a coverslip within the first
10 minutes of setting and examined using a 40X objective in polarization
mode. Magnification bars and labels were added using Adobe Photoshop 5.5.
At least three separate sets of experiments were conducted. Examples of

photomicrographs can be seen in Figures 1, 2, 3and 7.

Example 4. Powder X-rav diffraction

-2 .



(Leica Mcrosystens AG Bannockburn, 1L, USA) equipped with a Retiga
1300 nmonochrone canera (Q nmagi ng, Burnaby, B.C., Canada). Three

sanpl es Of“’i’gﬁ’?ﬁ/f&' jure were gently spread under a cov?&;}dggm\g’} M&%ﬂ;

the first nutes of setting and exam ned using a | ec

in polarization node. Mgnification bars and | abels were added using
Adobe Phot oshop [E83] Modglycefigé gélhmaterisl ejpasmicarsgidicstwedn ogsedes®nt s
wer e conduct ed. Exaan es of photom crographs can be seen in Figures
1, 2, 3 and 7. Keptoplt tape Bemiigthewalsyof diclibtbmciantie REOMOTAROGIIEOTAS9
PCT/ CA2005/ 000692 [0081] Monogl yceride gel naterial was sneared

bet ween two pi edieen pécediiaph andptiffeguéonieiemionpriséed ofvaHuberdburecirciest om
sanpl e holder. This holder was then placed in an x-ray

di ffract onet er gonipmietasdndNoaiusiseeled tiderx-ray soliree with wopperttangeia nAll

Noni us seal ed tube x-ray source with copper target. Al neasurenents
wer e taken usi ngeasgrsiments wereitarenpusingta stitidaticorpoint detestor at eoper at ur e.
The Lithiumfluoride nmonochronmator was set to select the Cu K- al phal
| i ne (wavel engt fereperaigre. Ahgdithigmesljuorids monegjudraator wae keittb saleofthe Ba K-
spectroneter was 0.1 deg. At |least three separate sets of experinents
were conduct edalpRadiing gvawle@wnfpﬂ S pnesipend) nBir @ngwlas reseddion phthe
Figures 4 and 5. Exanple 5. Confocal Laser Scanning M croscopy
[0082] | mage voFpgt®maierovasD -4 dagpiiteast thiee spograiaeels ol EW@G@Eﬁq‘M‘?"ﬁed
using a Leica TCS SP I| confocal |aser scanning m croscope (Leica

M crosyst ens HeCEIUSEdy Reylis ol remplasy pxperientseaTg phoyn Lﬂe’?‘@lé{eﬁ)ﬁlaﬂﬁ&
Inverted |light mcroscope, a 40x, NA 1,25 G| |Imersion Objective and

both UV and A gg L ASETR GO L} ol HRATRISES, P! 21 ned usi ng the UV

[0082] Image volumes through a depth of 18 micrometers were acquired
using a Leica TCS SP Il confocal laser scanning microscope (Leica
Microsystems Heidelberg GmbH, Heidelburg, Germany), a L.eica DM IRBE
inverted light microscope, a 40x, NA 1,25 Oil Immersion Objective and both
UV and Argon Lasers. Coumarin images were obtained using the UV laser,
364 nm excitation, and emission between 425-475 nm. Nile Red images
were acquired using the Argon [aser, 488 nm excltation, and emission
between 600-750 nm. The dye concentrations used for coumarin and nile red
were 0.0025% (w/w) in either the agueous phase (coumarin), or oil phase
{nile red). Image stacks were then deconvolved using Autoquant’s
(Watervliet, NY) Blind Deconvolution software and projections. Magnification
bars and labels were added using Adobe Photoshop 5.5. At least three
separate sets of experiments were conducied. Results of exemplary

experiments are shown in Figures 2 and 3.
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364 nm excitation, and em ssion between 425-475 nm N |e Red inages
were acquired using the Argon | aser, 488 nmexcitation, and eni ssion
bet ween 60 The dye concentratl ons used for co | e
red were g, Ozaﬁz%g&m(gwlvw in either the agueous phase (C(%%A%@a%ﬁw
oil phase (nile red). Image stacks were then deconvol ved using

Aut oquant's  ( Wixemple 6 Manbitciubt ohal WhdsesdVielpigon sof t ware and
projections. Magnification bars and | abels were added usi ng Adobe
Phot oshop 5.5. At |east three separate sets of experinents were
conduct ed. Resul@083bh 18%dmpw)eatgck af epmoplyesride imeanokheilwmith .50 S8k wes 2
and 3. -25 WO 2005/ 107489 PCT/ CA2005/ 000692 Exanple 6. Manufacture
of a Wi pped Toppried g 80fEaNdAhapugiivmizeds tiscaquepusetidipnya defoniged n
canola oil with 0.5% SSL was heated to 80C and thoroughly m xed. An
aqueous sol uti owaéﬁrwéﬂ@rﬁrqumaﬁéaow 257. (w/wy pleges (BIcroselpiqoNgnINg 25%
(w'w) sugar (sucrose cont ai ni n 0.01 %to 1 % preferably 0.05%to
0.1 % (ww of 8% %r%e%%&eé%dwd@/s(ww gt oneqiiyere polysaccharldes
hydr oxypr opyl cel | ul ose or guar was al so heated to 85C.

sol uti ons were éfpr%@apf%awge@mrww@mw&wlwmheﬂ%@ &%l es

were gently m X for one mnute and sheared whil e hot, i.n
hand- hel d housSHSﬁBFUH?B?e\?’eFPa"%\M%Ff toreepel 1S éBﬁW%EH?QEFth%f ﬁ&%ﬁ@mﬁbﬁ%

whi t ft, fluff bt Th t th
o207 soc R e AR S DA TP Wt
to 10C. Thi t th d Wh I t

2 R A A O
d ty f -1, erL t 2-0 Th f t
b e b3 i BB P 50

the metal bowl of a Hobbart mixer cooled to 10°C. This mixture was then

whipped while cooling to incorporate air. Whipping for approximately 5
minutes leads to a reduction in density from ~1.0 g/mL. to 0.2-0.6¢g/ml.. The
foam was then stored at both refrigeration and room temperatures. The
resulting product has the faste and texture of a whipped dairy topping similar
to whipped cream. Figure 7 is a micrograph of an exempiary fopping of the

invention.

Example 7. Manufacture of a Margarine-like spread.

[0084] A 10% (w/w) stock of MAG in vegetable oil was prepared by melting
10g of solid MAG in oil. For some batches an artificial flavor was added to
the oil phase. An aqueous phase comprising alkaline deionized water and
salt was prepared. In different baiches, different amounts of salt from 0.05%
{o 5% were added. For a particular batch, an agueous phase containing

0.5% salt was heated to about 75°C. The melted 10% MAG in oil solufion (oil
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resulting product has the taste and texture of a whipped dairy
topping simlar to whipped cream Figure 7 is a mcrograph of an
exenpl ary LQppi o the invention. Exanple 7. Manufa =
Nhrgarine-likebgg?g%d. [0084] A 10% (w w) stock of N%Cﬁ%ﬁ%%gg%PaGF%
oil was prepared by nelting 10g of solid MAGin oil. For sone

bat ches an arti phase)lwaslaieanhainamet ddatout 75°C."Ehobil piltases tieh adiedaos
phase conprising al kaline deionized water and salt was prepared. In
di f ferent bat chéw aqlicblieplesse zmaoniréds of salt from0.05% to 5% were
added. For a particular batch, an agueous phase containing 0.5%salt
was heated to about 75C. The nelted 10% MAG in oil solution (oil -26
WO 2005/ 107489 PCT/ CA2005/ 000692 phase) was al so nai ntai ned at about
75C. The oil phase was then added to the aqueous phase and m xed.
-27 WD 2005/ 107489 PCT/ CA2005/ 000692 WHAT IS CLAIMED IS: 1. A
process for the preparation of a cellular solid, said process
conprising the steps of: a. preparing an aqueous phase solution and
preparing an oil phase solution of surfactant in oil by heating the
solution to the nelting point of the surfactant; b. conbining the
aqueous phase solution and the oil phase solution to form an

oi | / surfactant/aqueous conposition; c¢. mxing the conposition; and
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d. allowi ng the conposition to cool, wherein the conposition sets
upon cooling to forma cellular solid. 2. A process according to

claim1l mﬁ'@bgb&ﬂhﬂgg oil phase solution conprises a no?{ljﬁ@ﬁ%‘i%ﬁ’%oﬁ%%se

surfactant. process according to claim2, wherein

solution further conprises an ionic surfactant. 4. A process
according to cl@HATUS ehwiveosthe oil phase solution conprises about
3% to 40% (ww of surfactant. 5. A process according to claim4,
wherein the oil phase solution conprises about 0.05%to 15% (W w) of
surfactant. 6. A AmpoweEss fadoopepargtioroofd cdlimabselidesad prachss cinprisings e
solution conprises about 5%to 15% (ww of surfactant. -28 WO
2005/ 107489 PCTheAz®8%f 000692 7. A process according to claiml,
wherei n the aqueous phase solution is alkaline, deionized or
distilled water. 8. A process according to claim1, wherein the
aqueous phase sol uti or- PERPHNGELaGHEoHSBRasesolufien apd ateperigga? Ak gr oup
consisting of a polysaccharide, protein, vitamn, salt, flavori g
sugar, spice and conbi na‘ﬁfi‘%?r?@“{t'ﬁ'é%%ﬂac@m')ioﬁrbdé‘@%"%@ﬁéiaw%tc’ttg
claiml1l wherein the oil/surfactant/aqueous . conposition conprises
about 10%to 90% wat er. TEHNAPRINGEILEE sWERG Wi ng to claim 9 wherein
the conposition conprises about 20%to 80% water. 11. A process

according to claim 10 W%rﬁﬁininbti\% g&%f?ﬂ)ﬁés%%oﬁﬁgp%&% oil phase

solution to form an oil/surfactant/aqueous composition;
€. mixing the composition; and

d. allowing the composition to cool, wherein the composition sets

upon cooling to form a cellular solid.

2. A process according to claim 1 wherein the oil phase solution

comprises a non-ionic surfactant.

3.  Aprocess according to claim 2, wherein the oil phase solution further

comprises an ionic surfactant.

4. A process according to claim 1, wherein the oil phase solution

comprises about 3% to 40% (w/w) of surfactant.

5. A process according to claim 4, whereln the oil phase solution

comprises about 0.05% to 15% (w/w) of surfactant.

6. A process according to claim 5 wherein the oil phase solution

comprises about 5% to 15% (w/w) of surfactant.
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about 40% to 60% water. 12. Process according to claim 1, wherein the
oil is a vegetable oil, a fish oil, an algae oil or an aninmal oil.

13. Pr oces%oaﬁ%z{ogusgg to claim12, wherein the oil is 3’5&2‘%%@@'9?%9%
S S

oil. 14. Proce according to claim 13, wherein the ve

sel ected fromthe group consisting of corn oil, canola oil, rapeseed
oi I, hazelnut oi7, &pRickeRicoRlihg toTRirh l1OWREreR] the 2§0dRRIMaSS SoluitPAT UL
oil, olive oil, flaxseed oil, an rice bran oil. 15. Process

accordi ng to cl adikalihe coidHizel drdidia Jatek her step of whipping the
conposition. -29 WD 2005/107489 PCT/ CA2005/ 000692 16. Process

according to claim15 wherein the conposition is whipped while it is
setting upon codd.i ngA potesPamoeating actamdi wherten tbe aquedusqdwape scluiion t he
further step of adding an additive after the oil phase and the
aqueous phase ar@mmises ardddiié: seteqiedioas sheagrowp donsisting othai m 17
wherein the additive is selected from the group consisting of a
flavoring, salt,polysaathanidepprotedn, nitarpiol sadtaftavoring. segamepicepnte. 19.
Process according to claim 18 wherein the additive is added while the
conposi tion is s@mbirajionptheredol i ng. 20. A cellular solid conprising
an oil/surfactant/water cellular solid matrix conposition. 21. A

cellular solid according to claim20 conprising copdepsed
crystal li zed surf-act/ARIOCes} acapEdingto claim 1 wherein the oil/surfactant/aqueous

composition comprises about 10% to 90% water.

10. A process according to claim 9 wherein the composition comprises

about 20% to 80% water.

11. A process according to claim 10 wherein the composition comprises

about 40% to 60% water.

12. Process according to claim 1, wherein the oil is a vegetable oil, a fish

oil, an algae oil or an animal oil.
13. Process according to ciaim 12, wherein the oil is a vegetable oil.

14.  Process according to claim 13, wherein the vegetable oil is selected
from the group consisting of corn oil, canola oll, rapeseed oil, hazelnut oil,
sunflower oil, safflower cil, soybean oil, peanut oil, olive oil, flaxseed oil, and

rice bran oil.

15. Process according fo claim 1 comprising the further step of whipping

the composition.
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22. A cellular solid according to claim21 wherein the surfactant is
a non- ionic surfactant. 23. A cellular solid according to claim 22

further c Logsigsksgn 1onic surfactant. 24. A cellul arpc%%lAb 51000692
according to claim?22 wherein the non-ionic surfactant "i's selected

fromthe group consisting of nonoglycerides, diglycerides, poly-

gl ycerol esters, 1GorProossscacpbiaiigttolclam d5 wherbimihetcormpssitibeisamfipped30 WO
2005/ 107489 PCT/ CA2005/ 000692 25. A cellular solid according to

cl ai m 22 conpri swilg itis sktiag up@Yesdlingof the non-ionic surfactant. 26.
A cellular solid according-to claim25 conprising about 3% to 10% w w
of the non-ionic surfactant. 27. A cellular solid according to claim
25 conpri si ng abblut 9sess swoprding to slring A somerising Hiedurherfstan efraddingan A
cellular solid according to claim23, wherein the ratio of non-ionic
surfactant to i ofidiiveafienibesflphase asbiie agusousibasare copitimask abl y 20: 1
ww 29. Acellular solid according to claim23 wherein the ionic

phosphol 1 pi e, iﬁ'é-?8*%ﬁ"éﬁ'ﬂcfﬁ%ﬁ‘i@”@c%&ﬁqs%"ﬁéﬁre§23ﬁ1;fi%i%ﬂ%fcfggﬁfé‘ﬁsis?e'?%cﬁ%m
phosphol i pi GnFEHE=C P °C: AT eI e
nan-Tat . car bou o BRpnY R AT Ginch s Al by, P SHisParicand

30. A cellular i.d according to claim?29 wherein the fatty acid or

fatty acid netal salt is stearic acid or sodiumstearate. 31. A
cellular solid according to claim?29 wherein the fatty acid salt is

19.  Process according to claim 18 wherein the additive is added while the

composition is setting upon cooling.

20. A cellular solid comprising an oil/surfactant/water cellular solid matrix

composition.

21. A celiular solid according to claim 20 comprising condensed

crystallized surfactant cell walls.

22. A cellular solid according to claim 21 wherein the surfactant is a non-

jonic surfactant,

23. A cellular solid according to claim 22 further comprising an ionic

surfactant.

24. A cellular solid according to claim 22 wherein the non-ionic surfactant
is selected from the group consisting of monoglycerides, diglycerides, poly-

glycerol esters, non-ionic phospholipids and mixtures thereof.
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sodi um stearoyl lactylate (SSL). 32. A cellular solid according to
claim 30 conprising about 3% to 10% nonoglyceride, about 0.2%to

0. 35% ani ogj, L actant, and the mass bal ance renaini I Sing
2001 o B0 WO RN 20% Lo 806 water. 33, A cal hul ATUEHobRH

according to claim31 conprising 40%to 60%o0il and 40%to 60%

wat er. -31 WO 2005/ 18%4R3aricTid &é5i0dihg QONER22 Snpriding e (baBf PR WFW of the
conprising an oil/surfactant/water cellular solid matrix. 35. A food

product accor di ngon-nic sairfart3di. wherein the cellular solid matrix
conprises crystallized surfactant cell walls. 36. A food product
according to clairm 34 conprising a non-ionic surfactant. 37. A food
product accor di ngé-t oAcetulanseiid scoording tocalaipr35tompriaingiabouic3% to 10% wiw
surfactant. 38. A food product according to claim36 wherein the
non-i oni ¢ sur f ac®he nop-ipningusieciadt.f r om t he group consi sting of

nonogl yceri des, diglycerides, poly- glycerol esters, non-ionic

phosphol i pids ang, m xtures thereof. 39. A food product according to

claim 36 conpri sg%g éﬁeﬁﬁqﬁﬁg%%f@lp%b 93j 25rﬂ?ﬁ'§)ﬂf’6'ﬂ?9@b§ﬁfr4“ya& Btwivgo,

A food product accprding to cJaim39 conprising about 4 to 8% w w of
f?c g;mczgﬂrgag\ta%

the non-ionic suffAc{qh od product according to claim 37,
wherein the ratio of non-ionic surfactant to ionic surfactant is

about 20:1 ww 42 ALARY BIOMELACEULS, LALLANDLAD dhpSid. the

ionic surfactant I's selec rom ér oup’consistrng o iC
phosphol i pi ds, C@frRRn10N8NE surfactant is about 10:1 to 30:1, preferably 20:1 wiw.

29.- A cellular solid according to claim 23 wherein the ionic surfactant is
selected from the group consisting of cationic phospholipids, cationic non-
fatty carboxylic acid esters, anionic lactylated fatty acid salts, anionic
phospholipids, anionic non-fatty carboxylic esters, fatty acids and fatty acid

metal salis.

30. A cellular solid according to claim 29 wherein the fatty acid or fatty acid

metal sait is stearic acid or sodium stearate.

31. A cellular solid according to claim 29 wherein the fatty acid salt is

sodium stearoyl lactylate (SSL).

32. A cellular solid according to claim 30 comprising about 3% to 10%
monoglyceride, about 0.2% to 0,35% anionic surfactant, and the mass

balance remaining comprising 20% to 80% w/w oil and 20% to 80% water.

33. A cellular solid according to claim 31 comprising 40% to 60% oil and

40% to 60% water.
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fatty carboxylic acid esters, anionic |actylated fatty acid salts,
ani oni ¢ phosphol i pids, anionic non-fatty carboxylic esters, fatty

aci ds and eioﬂ&fﬂi? gl salts. -32 43. A food product a?ﬁ@f@%ﬁ@{ﬂh‘%”

claim42 erernthe anionic fatty acid salt is sodiu
| actyl ate (SSL) stearic acid or sodiumstearate. 44. A food product

according to cl aBdn 3A feaprotsdt REMBRANG ard of/SurfRant/VRRP BEINAR sbitEmaBROUL
0.2 to 0.35% anionic surfactant, and the nass bal ance remaining

- conprising 20 to 80% ww oil and 20 to 80% water. 45. A food product
according to cl af¥a 44 fewhprilwit ageoting & @8I 34 Wheneth thd 68kl s60Ymakmixer .
46. A whi pped topping conprising a cellular solid as defined in claim
20, and air pockanrisesrysigllizhd puattardppli wgllsaccording to cl ai m 46
conprising a sweetener selected fromthe group consisting of sugar,
Spl enda and aspa&é agX. 48. A whi pped topping according to claim 47
conpri si ng sugar 2649/ 104 Rt aceasiipg ryclalRtdt enmryising anen-igniggurfactant.
conprising at |east 5% sugar. 50. A whipped topping according to

claim 49 conpri sifg as 0% sugar. , .5 read conpri.si.ng a
Cell ular solta a3 deR forfAtBlu BEagalo caibise LRBLER R RBRRIGT -
claim5l, conprigifhgs05%to 5% ww salt. 53. A spread according to
claim52, conprising 0.1%to 5% ww salt. -33

38. Afood product according to claim 36 wherein the non-ionic surfactant
is selected from the group consisting of monoglycerides, diglycerides, poly-

glycerol esters, non-ionic phospholipids and mixtures thereof.

39. Afood product according to claim 36 comprising at least 3% wiw of the

non-onic surfactant,

40. Afood product according to claim 39 comprising about 4 o 8% w/w of

the non-ionic surfactant.

41. Afood product according to claim 37, wherein the ratio of non-ionic

surfactant to ionic surfactant is about 20:1 w/w.

42. Afood product accbrding fo claim 37 wherein the ionic surfactant is
selected from the group consisting of caticnic phospholipids, cationic non-
fatty carboxylic acid esters, anionic lactylated fatty acid salts, anionic
phospholipids, anionic non-fatty carboxylic esters, fatty acids and their metal

salis,
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43, A food product according to claim 42 wherein the anionic fatty acid salt

is sodium stearyl lactylate (SSL.)} stearic acid or sodium stearate.

44, A food product according to claim 34 comprising about 3 to 10%
monoglyceride, about 0.2 to 0.35% anionic surfactant, and the mass balance

remaining comprising 20 to 80% w/w oil and 20 to 80% water.

45, A food product according to claim 44 comprising 40 to 60% oil and

40% to 60% water.

46. A whipped topping comprising a cellular solid as defined in dlaim 20, and

air pockets.

47. A whipped topping according to claim 46 comprising a sweetener

selected from the group consisting of sugar, Splenda and aspartame.

48. A whipped topping according to claim 47 comprising sugar.

49. A whipped topping according to claim 48 comprising at least 5% sugar.

50. A whipped topping according to claim 49 comprising at least 20% sugar.

51. A spread comprising a cellular solid as defined in claim 20.
52. A spread according to claim 51, comprising 0.05% to 5% w/w salt.

53. A spread according to claim 52, comprising 0.1% to 5% w/w salt.
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