FOOD PRODUCT FI ELD OF | NVENTI ON [ 0001] The present
invention relates to products for a healthy lifestyle.
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hand, are solid at roomtenperature. )
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 oil. 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 fatty acids
with trans double bonds, on the other hand, are solid at room temperature.
The difference between a fat and an oil is subtle. Generally, if the melting

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



The difference between a fat and an oil is subtle.
Cenerally, if the nelting point of the TAGs is higher

wao b@s/1eagut 30C0C, the material is solid at PCT/CA2005/000692
roontenperature and is therefore referred to as a
"fat'. On the other hand, if the nelting point of the
TAGEeMPperaiues: and imtharsiere retenied tp g8 anfate (Prathepther hand if the
appear liquid at roomtenperature, and will thus be
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are generally in the cis conformation. However, when
an @nd oils arercomplexmhxiures gbhABe avithvextremely arisdrahemigal
the cis formare converted to a nore stable trans
conféagopesitioms, and are thus called trans fatty acids.
Hydr ogenation is a process by which a hydrogen
mol ecul e is added to an unsaturated double bond.
Hy dr[6gedldinsaturatedfatingcids aregenajalydy dherpis eoplforsatien. dégwever,
at roomtenperature. Small particles of nickel or
coppeinercan ol yspartially hydoegenatat!, vadous amounts ehtheccis form are
hi gh tenperatures under pressure and agitation for up
t 0 edayiverted tw a nvdve Iséabity tang eonfigatation, amj arstthds cllashirans fatty
the tinme the British patent on |liquid phase
hy dr axids) dtyidoogenation Esaipebcess bipwhich & inydi€gsh maleduletis added to
introduction in the U S. in 191 1, few chemni cal
pr ocars apsathiated doubde bend)rHbalrogemation isceninvay iofirakingoregataple oils
i ndustry. Hydrogenati on opened new markets for
vegehasrtier a0 rdonh &saskraturs p8aiall payticesasfuidke! orldupper catalyst are
reactions take place during hydrogenation - the
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new {paBritisApatett @RdighiagHast hydrgefatidiavas isBaéditd Rérman 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 cis 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 faity 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



saturation of double bonds as well as the cis to trans
i soneri zati on of double bonds will result in an
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material would be an oil. [0004] Manufacturers use the

hy dr'®gtehial werlddreore8d to convert vegetable oil into a
solid formfor the manufacture of nargarine,

shorlbgni nmnd spreads. The process is also used to _
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products containing vegetable oils. During

hy dr Bt gelibiermdar fieanenufaegieoignaroatne sherteping @nd spreads.
of the fatty acid content will be converted to trans

f at t Yhepiagess israisaHermhio intreaeminerstielfifeiane flavor stabilliye of food
process and the desired product. [0005] Trans fatty
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acids are ingested by rumnants (i.e., cows) the fatty
aci deigbidn seveptymereent pf tngdaityacia cootehywiidet eorivarted ta trans
rumen of the animl (stomach) and thus trans fatty

aci dfatty anidiseThe ambunhofnddnkerfsin, dependy oprtioe pricess bedthe

and nmutton fat. Trans fatty acids usually make up
aboudedired produtitne percent of the fat in these

products. Rumi nant animals are not the only animals in
whi ch this process occurs. Chicken and pigs often
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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
occurs. 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



are given and the trans fatty acids nake their way

into pork and poultry products. [0006] Over the past
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contributors to cardiovascul ar disease. [0007] New
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heal th has indicated that consunption of trans fatty
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the risk of coronary heart disease. Both the Institute

of NB@oestibatihere is@ periiivedinna-elationsip betveranoinans fatty acid

recommend a reduction in the intake of trans fatty
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Center for Science in the Public Interest back in

1994he rigke of c@onéydibanmindisease. 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 is
difficult to achieve without proper labeling of foods. Prompted originally by
the Center for Science in the Public Interest back in 1994, the U.S. Food and
Drug Administration (FDA) has decreed that, as of January of 2006, 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),



Drug Adm nistration (FDA) has decreed that, as of

January of 2006, food manufacturers nust include the
woe@ssof8ety acid content in product |abels. [PODBlA2005/000692

Long before the health risks associated with trans

cons SREfG TRt TRy @%le* @tdsue' thAMEF R ok conat of chotestero
roar 1 SRBIE Ty b PN 6k <hed ot atvesamenis oest

Ca 1S RE e HiR g b“tf&%pwéﬁrénk%{diét%vga@%m‘r@hgaéé‘f%%ruwalns
of clﬁl '53%%‘@”0' satur ted fatty acids, which makes

t hem hicg C(?@‘é?fﬂeé e CRRsHMRIioN af igns fats. Maseoyar) e
up Ol\Hﬁﬁi é{terol ot her suybstances in artery
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trans fa]t r%reove he AHA al so di scourages the
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kernel oil and coconut oil due to their high saturated
fatt i d content. [0009] The need for a healthy
't ORE] Juspged ?%&*q&?@wl@w&e ieHeens ety asies andssturated
e s technol o hurdl es for the food
?Pg%‘f &R eﬁej Qf}ﬂ‘g’iwﬂqay huridies; fer terfppd manufasteringinaustey. It is
tran ﬁ froma food fornulati on where the goal is
to t ‘Z'ﬁg H?ﬁ'i"a'ﬁatﬁtranwﬁﬁﬁd‘rpmgfpc@;tqrmu!atlonme the goal is to
tenperature to a fat, which is "solid at room
enp&ansiermsan gil, éﬂ’fﬂ%fh@é'qyﬁbatw‘ﬁ@néﬁmmmﬁaﬂaacfat which is ‘solid’ at
food product. [0010] There have been various attenpts
in tfﬁe"\‘*Gmeraidﬁ%tpreﬁhaacqﬁemrdendmppdanahee of & faodbprodtict.
that is solid at roomtenperature and that contains
litf—['b&& no trans fatty acids or saturated fats. For
exarp? L1 There Bavedhearevarioys aitempts indhe B dinduadiysolposdde an
G{éﬁi’corrposml on conprising at |east one food
| ngrestRIe Qff Produgt tghisrolid @t ransn temperatuse andrthaticontains little or

sufficient to forma mesonorphic structure which
subdiodfrnsdeity agife op saiurated fathid=drexdmiphey Unitee States Patent No.

6,569,478 discloses a food composition comprising at least one food
ingredient in a 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. 2,096,429 discloses a finished foodstuff

comprising bulk regions of a mesomorphic phase of edible surfactant and



and water. [001 1] United States Patent No. 6, 156, 369

di scl oses a food spread conprising a non-aqueous
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amount of from about 85%to about 98% edi ble oil and
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as net hods of nmaking and using the foodstuff. [0013]

Much ffart to. create lowtrans and saturate .
at P2} iR sl B8R 10 ans 30 saf et Tt a'f'e;natwes has
nonog| ' els.. The earl.y work_on nogl yceri de ]
gol < PEEL b e T ormofodiferie fok Theed ngﬁv?n eslyceride
heat bove .their 'Kraft' tenperature, nonoglycerides
oo Stn ERURg R ept . Brlouit SVame oy When naaté ahove their
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monogl vcerides will crystallize into kinetically
fav o‘%@ﬁﬁa’ﬁﬁ a"tﬂ#‘éﬁﬁ%a&wfé%e A%\ 3ftematingdaysre of mppeglyceride
ielding an al pha-gel. This al pha-gel is structured in
Z sil?flalyng ?’H@WE@(T ggo'ﬁ geolingrmongelyperides will geystallizedyter s
sandw che et ween nmonogl yceri de bilayers. Upon
ageﬁﬂ@‘?t":&ﬂb%ﬁ/—o@@= dut bermedynamiealymaetasiable foeras-Yiriing an
or coagels, upon transformation of nmonoglyceride
cr ys@'ﬁﬂ‘%‘gphtﬁlﬁﬁ%aﬂ%lﬁrﬁﬂd&m nea sipnilat tashionasytbe damellar
forms. In these coagels, however, water |ayers are
squediasg owetesfayersesapewiched nstween monaglyceridediilapers. Upon
st acked nonogl yceri de bil ayers.
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 all of this work, aqueous mesophase gels —
usually of water contents greater than 80% - were mixed with a variety of
materials for structuring 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



[0014] These nesophases (al pha-gels and coagel s) were

the subject of a flurry of research activity. In all
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mat eri al was di spersed within other phases until sone

ki nc Bresephase 9el asidasciked in United slatesNatenidias &g 564 369.

maki ng rmnogl yceride gels Iimted this technology to

t he n cture of |owfat edible spreads
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but i nthat case, nonoglycerides, are used as
convdift ewmatmﬁa@fra@w@naa% lwéw'r%\@"wmmm&p@éuc:%@ spread
described in United States Patent No. 6,156, 369.
[00 1lgﬁwr[gsth$9tegtggﬁ]gfaq\ tubrtype maqg@rg\edmthgué mpmyratlng saturated fats
interesterification (chem cal and enzymatic) and
f r acandieiransfatty acids. Vhys, there has lgngdasienl an wmet reedder a
spread having the texture of a tub-type nmargarine
wi t halternativedeglnaegies) tasprovide eeutoduat shafias dne corgumer desired
fatty acids. Thus, there has |ong been an unnet need
f or fmhiwrenaf iexture aod spteagakititytvathoubhanidultransdeatse aninted fats
has the consunmer desired features of texture and
spr eathtvopicalyoilei t hout harnful trans fats, animal fats
and tropical oils. SUMVARY OF THE | NVENTI ON [ 0016] The
present invention provides a new strategy for the
manuBEBMARBY EF AHE IDMENTION i ng t he properties of a
plastic fat without the addition of traditional
saturated and trans fat hardstocks (bl endi ng%. The
pr esk9Rf 6] Theepreisent inveydion providesa pewsketagyder e manufacture of a
enzymatic interesterification or fractionation. [001
7] Tpredpeidiaving thewsopertes i ppladisfatvitsoutitbe adgitiod ot traditional
that are oil -based

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:



and have a fat-like (i.e. plastic solid) consistency

yet contain low levels of trans and saturated fatty
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formation of a cellular solid. The cellular solid is a
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process conprises the steﬁs of :a. preparing an agueous

phase sol uti ornglfieg peiebefithagudactant phase sol ution of
surfactant-in-oil by heating the soI ution to the

mel ting poipt of the surfactant; conbi ni ng the
aqueous phaSe “OBINIANG MeAHeoHs Phese Befulien any the Jphase
form an ml/surfactant/aqueos ition . M _Xxi ng
the conpositi GRUIQAJC fprman B&P WaﬁHﬁ%‘b%?QmB?ﬁ‘W%‘

cool, wherein the conposition sets upon cooling to
forn1a cel lul ar, soljd a preferred

. [O
enbodi ment , %t H@X&B‘SH*‘%H@%@O@@% 9n conprises a

noni oni ¢ surfactant. In another preferred enbodi nent,

the oil phage solutipn co about. 3% to 40%

(e o1 | PNa5e Qi e SHIBLUST R ST nsteh B SRR sets
and other oils can b 0] The, aqueous phase
solution is tWEaﬂ@En%hfgrm%é’,eﬁH%r%&dzeg or distilled

wat er. The aqueous phase may contain an additive

I f con I, St
bol 5@@3@%@%"@”& SHabBPRITERE i plihee.futiop pomprises a non-
vi tan n, |na|osthe eof Q
oot ot skt el anher eledertodman fisitriage Soluton
Conpr(')nsﬁgrlses aebout 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, deionized 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



further step of whipping the conposition. [0022] In

anot her aspect of the invention, a cellular solid
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mat ri x conposition is provided. The cellular solid
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w w of a non-ionic surfactant. [0023] The non-ionic
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{Eerol est e[y J]Pﬁn ni ¢, phos I [ p| ds sterol s
and ing of Manoglypericase diolysardes 89 t'g YGF5e!@sigrs. non-ionic
conprl se | east, 3% of, the non-ioni c, surfactant

or of Rhcsipo T et any THishyres Geseg Foe o aly
surfactants are sel ected fromthe group consjsting

cat i SRMRriSHSSE jarst P efdhe papriee éurrfﬁmarftapneyeraalw@@s@w 11%» to
acid esters, anionic lactylated fatty acid salts,

ani of%- phosphol i pi ds, anionic non-fatty carboxylic
esters, fatty acids and their netal salts. Mire

pr ef nic surfactants are stearic acid, sodium
st ea@?ildpar@? fegt ignic gufactapis rp RateciaddTore fhe oraHR cansising of

tartarjc acid ester of nmonoglyceride (DATEM
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the non-ionic surfactant can also act as ionic

sur flae/iated fatty acitksaltsnprenicipbaspiialipils] anipricnanifattbearboxylic

the non-ionic surfactant to ionic surfactant is

pr ef estars fatiyrpcidscandihgie mstalsglts. Meregweferredrienie surfactants are

preferably about 20:1 .
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.

[0026] 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.



[0026] In a preferred enbodi nent, a cellular solid of
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are vegetable oils such as soybean oil, sunfl ovver oil,
cano eseed oil, hazelnyt oil, corn
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and fl axseed oil. Vegetable oils that are low in
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as fish, algal or fungal oils, may be used to provide
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derived fromaninmal fats by fractionation may al so be
usedPeami od; elivepilpriessign dilnsaflewersribarnst daxseed ik Hﬁgetable oils
anount of about 20%to about 80% preferably 40%to

60% thebersipwiinsatwaled fatbtrcids ar@nq;ref) red. Qtben eilsoatichias/ish,
to about 80% water, preferably about 20%to 60% nore

pr ef elgabdnfungakails, vaybe ueed 8 pronideribe peréfinial effects of omega
enbodi nent, the food product conprises about 4%to 7%
mo nofgtty @eidsd Qilsaderived frogtanimadiadsby fractomatios nreysalsabe psed.
with the bal ance of the mass conprised of about 40%to
60% ©h¢ ol ixiprebenitin 4t2fobd pé@daecivint @ ampQHBdf|abloat 20% to about
preferred enbodi nent, the product has the properties

of a8@Yeaptaferably 40% to 60%.

[0029] 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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fat or spread, such as margarine and shortening, in

terns of texture and spreadability. The conponents and
WGEL@pa0mB9 t he process can be adjusted to proviBET/CA2005/000692

di fferent consistencies such as a whi pped topping or a

hse. ] 0032 f nbodi t, the_food
or oaBR2 G & etect o odimen i iepfReSiiel s eleqiadirom &
di pe e ERUBESPosaE: MaysRA aPBECt JsuBiE Ricies spiBans gessings,
prodH.ct i ncorporating the cellular sqgljd matrix, .
SuchdEs: beveregesiancmayanaISg YRE PidHEiSeHainy padygts; incorporating

yogU{t, ﬁoft cheeses, m |k and cream substitutes are

al soNerRENHIGESONR PRI syeh asiep £resim and iqeilh twhipped toppings,
[00334 In agot her aspect, a whi pped topping conprising

a ceY?rhsod sheesess Milk spdicrrain sWesiidutes aps @6e inclldeththin the
whi pped taoppi ng i ncludes air pockets dispersed within

t he Pefdhe BYENEPN.[ 0034] In a preferred embodi nent,

t he whi pped topping includes a sweetener such as

suga | endg or aspartape. O her sweeteners not )
spec{OP?SQPI%'POﬁE’i@FB d@ MERPed dpPRing 6orpRrigiag @ celiulapgrlidias
a sm&gt _LI gvgr to the whipped t o%)(gi ng, In one
enboBFSREREY aPAYE [RRrpYded 1 IdisovhippredippPingdacludes aigpocksis
nore preferably at |east 20% sugar. BRI EF DESCRI PTI ON
oF THiEPeRatwihis theestiglarsalidher obj ects, features and
advant ages of the invention will be readily apparent
fromthe detailed description that follows and
r ef giogﬁglén@oorﬁf?ére&mh%w?nh theiwhippag ioppipeineludes a sweetener
[0036] ,Figure 1A is a polarized |ight mcrograph of a
conpBHatAHHIGEH. Fniends esasparipmge Rthesswestaners neigpsifically
w w of the aqueous phase;

mentioned here can also be used to impart a sweet flavor 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% w/w of the agueous 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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[0037] Figure 1B is a polarized Iight mcrograph of
conposition of the invention conprising 40% w w of the
waeuwenomsphase; [0038] Figure 2 illustrates a NCECR2®5/000692
stai ned sanple of a conposition according to the
present invention; 003?\1ﬂ Figure 3 illustrates a
munfﬁpﬁﬁl@glmer?eluus@[m 2 Nije Redcsiniped semple efceprapesitiano
the present invention; [0040] Figure 4 illustrates a
powdegcording {o tnefrresant invienfienit ern of a structured
conposition of the present invention; [0041] Figure 5
is an enl arged normalized X-ray diffractjon pattern_ of
st r ulOPEPEHIWe R} Husiraiep aiGousrasintstaiRpd saRIPISrof \gagaspposition
[0042] Figure 6 denonstrates graphically the results
of d9¢r@RdiRg fnthel sgsendlinvention.es on vari ous
conpositions; and [0043] Figure 7 illustrates air
bubbles in a sanple of a conposition. DETAILED
DESORPAG] figunegbillusiratessa pewsdenX-ray ¢Eraction Pakem efexstpuctured
novel, cellular solid matrix that is useful for the
st r ueanpoesiliproef theprmsenbinventindél pr oducts. The food
product is typically a spread, filling or topping that
has the qualities of tenperature cycling stability,
spr e@@%ﬂf'g‘t‘rﬁ Sls@nenarged nPEﬂ@HZﬁé QZW diffasiorpatteriel
cellular solid matri x of the present invention can
al sosthectyres gonigining differant aponais iwal@sed products such
as coatings, barrier filnms, capsules for

pharmaceuti cal ingredients, |otjons, crea and, .
car r@f‘gf&'%@z@?@ Rsteates greappicatly the rasilts Qrfsdiygamtﬁ rhgglogical
by combj ni ng an oil phase sol ution and an aqueous
phas&iugies N \@rous gaMBPsitiNns&8dsol uti on conpri ses a

[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 texture 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 oil phase solution
and an aqueous phase solution. The oil phase solution comprises a

surfactant in oil stock solution. Various types of oils can be used. This
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surfactant in oil stock solution. Various types of
oils can be used. Thisincludes various types of

woegstiadaBe oil, fish oil, algae oil, and ani naPCDCAS005/000692
Exanpl es of vegetable oils include cor n canol a,
rapeseed hazel nut, soybean, peanut Im fl axseed,

oI i viBclugigs pargus types pff Yegriable pi, dish Silemlgamai.and imalols.
types of vegetable oils. To reap the nost health
beneExagplesof vegeinkie @ila cidecair.canolpe frRasERS hzZeinuhat

is lowin saturated fatty acids. In certain .

ci r cEpubean ceeanusmebvelaxseed raliye beafiwer aunflowes. rigedran and all
tropical oil, which does include sone saturated fatty

aci dethentypes lof vegetabie gile 1o leapitheniest healthebenedits, #ds pieferable
in the invention to incorporate the healthy |ong-chain
onegl B&f avegetabledd thatas low ip sebmatedristy atids.dn gertgio046]

The oil phase solution typically contains about 3%to

30% cipsushsiardsisy haendr, it iay beldekirable tofuse adrapicet bhwhichndoes
non-ionic surfactant is typically used. Various types

of nimcludersomessatlimatadchfatty akidewh fisl oil halgae ek ot bthdr dils dreaiseful
art can be used in the present invention.

Monoigl the émvietiéion taingbrpoeate treshegiibly Yorg)-pitain omegatdfiatty acids that
non-ioni ¢ phospholipids and m xtures thereof are sone
exanpteasontdines 8faneinsur f act ants. [ 0047] The surfact ant
component may contain only non-ionic or both non-ionic

and ionic surfactants. For exanple, the surfactant
conp[®0d6} Tmawil plosmer sohidtion tybicdllyt conBiind ab@itid3d tf 30%, preferably
non-ionic to ionic surfactant, preferably about 20:1 .

Sonealkox#h & 15% wiarifa sutfactemit aAtrontibaic sarfactaneit typically used.
the present invention include cationic phospholi pids,

cat i varisusiypes af hoh-ivaldxurfakiahtkicvret those skilldddnitife art can be
lactylated fatty acid salts, anionic phospholi pids,

ani opé&d iMGhe ppddent mémmdhog@ber@es H@wcén@@s %lyewberol
their metal salts. Naturally occurring free
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

surfactants are stearic acid and its sodium salt, sodium stearoyl lactylate
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fatty acid contam nants can also act as an ionic
surfactant. Specific ionic surfactants are stearic

w@eiod/1em8o i t s sodi um salt, sodi um stear oyl PCT/CA2005/000692
| actyl ate(SSL), phosphatidic acid, and diacyl tartaric

i d.aster, of | yceri ATEM . It js clearly
ppal ST PaSRpRERaR Aekond HacHdalnc g pslel afmoneaesrive
21 <o ATENE A oG Sapabin el A ha i nat o

of residual ionic surfactant nay be present naturally.

[ 004% a#?é‘%&%%@a%mﬁeww eigcouighales be red hisalso
may be derjved froma variety of sources. It may. be

dei oMPALENHABY Yralbprpunts of residyal ionjgsuriastant mayrbedpresent
not. The water may include colorings and/or flavorings
and AH&addi tives such as stabilizers or sugars.

O her types of aqueous sol utions include syrup, juice,

sal ||:65 Igltc. Al kal i ne, deionized water is preferred

but PP4PkTNErdupos golutienenmPisen walse Taa watepmaybedasiyed
in t#’]i S V\%@ 0049] The surfactant concentration of

t he 691 & Qf sukcase It MaYohe deianizad andier distilird anbit may be
of non-ionic surfactant in the final product is

pr eﬂé‘f 84 o Aotk Hehe walge Mm@y inghusla calogngs araifer flagerings and other
exanple, a 10% stock solution can be prepared which
cont3{diivespugh agstallizerser sugaraur @ther times ofiefuenus solutions
monostearin, 0.5 grams of an ionic surfactant such as
sodi InAUde sxitpe juigs, galine, etce Atkaline,|deianitest wateSBLyrefamed but it is
89.5 grans of oil. If 60 ms of this stock solution

wer endi@isnisement thatibewaterdie taeatadirethisswaypl ut i on, the
final product will contain 6% of the nonoglyceride. If

a 20% st ock solution were used, then 40 ms of the

st 0dR049] Tihei sifastamb coreenitation eltheicll phasevatoek sotutibol can vary,
achi eve the sane final nonoglyceride concentration. A
10% kyit ek amoLint oforenHiasicisedactantindhe Gndleroduct 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
economical 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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econom cal and easy to use. Aimng for a final

nmonoacyl gl yceri de concentrati on of about 3% to about
wAaoMp/1wreed er abl y about 4% to about 8% has beenPdaAzho5/000692

be useful for the structuring of a spreadable food

prodyct. A final nonoglyceride copcentration of 4%to

Bos A TeopadhueroBEopRIRION R4 47y Hhaewsiin atfped product
features of texture, neltability and stability. The

or es NG sclasirablefearasal terura redabliband sebibe. dhesresent
sem_ soljd food product made entirely from vegetable

oi |, IN¥@MoR RiPvigen the firshdesceplion ofriserdi solid feed produs made
fats or tropical oils. [0050] In one aspect of the

pr es@irely ifpahvegsaiablg ofr eantaising o trans fpisepad aoisaturatedanimal
cellular solid is provided. An oil phase stock

sol ufeitoer repieadgiled to a tenperature where the

surfactant nelts in the oil. For exanple,

nonoacghﬁlycero! can be added to a vegetable oil and

heat ©458Hponejaspagl af he presentdnyrntionua eracesswferdhe praparation of
stock solution is heated depends on the nelting point

of t&heeldanpadlidis provided. Asgiphgse stockeolutionyis hefatehioa

3Q0C to 1000C, preferably about 500C to 9Q0C. [0051]

The empesiitecwheredhe surfactastoneliniadhevoi HFarexampénus

phase sol ution. The oil phase nay be added to the
aquemapoadyigiycerol dandeaaridedis aplegstablemgil ard heated until it melts.
oi | phase. In one preferred enbodi nent, the oil phase

i s hEle tinperatuee tdwhichliiie stock solptioraisureateaf dégends on the melting
surfactant/oil m xture and the aqueous phase is heated

t o apgniofithaselution.Heisssoeliyt ia e rarigeraf abdtie3drcabedoet)

phase is added to the heated water phase. About 70'C

has preteraklpabout 80°Qeto@0°€f f ecti ve tenperature for

certain conpositions while 85 C has been shown to be
effective for other conpositions. It is clearly

appal08h1] Theail phase solution is combined with an aqueous phase solution.

The oil phase may be added to the aqueous phase or the aqueous phase
may be added fo 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 to be an effective temperature for certain compositions while 85'C has
been shown to be effective for other compositions. It 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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the optimal tenperature will vary according to the

speci fic conponents used. [0052] In another preferred
wepdwsdorent , t he aqueous phase is added to theP@I/CA2005/000692

phase. [ 0053] Additional conponents nmay be included in

t he Jdon of the cellular solid of the ]
i nveﬁolggﬁm‘c’i nal comperents May ke isgluded, i g drepasation of the
mal t o I o? , fructose, dextrins, nmaltodextrins,
cycl 8"3@!@ %Pﬁ§° t§§ igyantionsFerxample. sHoamsisykh £ suctese, maltose,
corn_syrup, starch (anyl ose, anylopectin) and nodified
star Q'Hégseﬁ &ugloss, ertingamaliedgxtrige ayelgdexttns, lagivellas corn
(mcrocrystalline and anorphous), methyl cell ul ose,
hy dr BXYPr g Mieiose comesyrymnttatch (gmylosagamyplepectim) @and modified
gal act omannans (guar gum | ocust bean gum may be
i ncl tlaedes etarsh desivetives) iiexirarscaluloge (nisronsystallinebsd
be added. Salt can al so be included in the
conp@BPIRNeHS). methiieeliploseehydsaxypnonpyiiativiose, xantharegiim Sgarose,
w w of sugar is added. |In another enbodi nent, about
0. 05804 galggtpmannans dguarauiny, ladustibean §omymay befinslatied.i Other
added. [0054] Some preferred additives inpart a
but t Relysacshandes anpeeteinsclanaidabe addehi Salbcarcalsabvelincluded in
nocha, spicy or fruit flavor. For exanple, it may be
desi thalslompositiadd Isaihe pteferaedrambadinment,| dt keass Vet of sugar is
Ci nnanon or garlic or other spices could al so be added
t o aadgededd another esibodingert chbiault 810596 td BV, preferablyE@bout
al so be desirable to add a flavoring to a filling or
t opp0.6% winof aditlistaddedl conponents and fl avori ngs can
be added before or after the aqueous phase is conbi ned
with the oil phase. For certain conmponents, it is
pr ef [@0a4) Sore peadetrechadditifdsdmphlte Bulteey 3ty rsveet, chocolate,
phases have been m xed and the cellular matrix has
beg ufjaéiillaﬁbanamel,ﬁnochﬂ, spicy o froit flavdrs For éxantld)iehay abldesirable
to add them

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 aqueous 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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to the aqueous phase or to the oil phase before they

are conbi ned. [0055] The relative anounts of the
wa@owsoersphase and the oily phase can vary. GopdI/CA2005/000692

results are obtained when the conbi ned conposition

conprises about 20%to 80% of the oily stock solution

and fYRAESOIUHiopodn 8 prefered embremrRuBessugeuRhaseand oily

preferred enbodi ment, the aqueous phase and oily stock

sol utteehsalptionaresprasentin approsikiaialy enyalnpitensfeachnkor

of each. For exanple, the conbined conposition could

cont @Xampigothsiqopnbinesteorerasifidnaipuicheprrdainndds ey, stagsolution and

stock solution and 50% wat er or 60% st ock sol ution and

40% QRYeavaten@Pmstoch eolptiartand 50YHeatsuer % stack solutinn and

nnnoaqylglycerol, crystallizes and fornms cell walls.

Thes#0%evater. cuningtheidro¢esst theisurfaatanh supioas Gjonoacyglycerol,

preferred enbodi nent, the conbi ned conposition is

mi x ecrystatizes ghtl Jorenscbeli ivesdls ctheslei dells pnteé pibn theis llirgén.| y

above the approximte nelting point of the surfactant.

The cellular solid structure is then fornmed. [0057]

The [9088HNta prefarrad embodimenti e earobingd cdumposition is mixed

conprising a cellular matri x as descri bed herein. The

f oodthoraugihndyt anchsheaned while preferablyesjighlyt abmvel the approkinuaie

ot her conponents such as col orants and additi onal

nut r meling. pairrof éhenspfastarthe The calldarsadid strdtiore isithemfarsed.

including fat-soluble vitam ns, can be added. Beta

carotene provides both col or and health benefits.

Vi t alfi0h¢€] 'En% presenhinvention providesdfpat waericts cornprisingagellular

products. The food products may al so include salt,

sugamagrixdasodérsribed hersin. e, fopd pERlucBmfdhe inaapliarsmay optionally

food products according to the present invention

i ncl indkidsmtleerdompibnienis-duck @spotmtarnts and rediditionélauttii@risurFor

products. A margarinelike spread according to the

I nveexampienbgtaararotane and/or vitdmids, inalliding Ttesoluble vitamins, can be

added. Beta carotene provides both color and health benefits. Vitamins also
provide health advantages to 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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i nvention also includes other types of spreads, such

as vegetable, nut or cheese spreads that conprise a
w@edosabas9 sol i d. Dairy-1like products, such as BCTHApP&d00692

consi stency topping, may or may not include sugar and

?tn2F%raé’ﬂ%%&‘u%%‘9ﬁ?lg&§%%x@§%§%~%&%$%ﬁé&i E%@ﬁ%ﬁde & i
cakonelPa AEr spRLARNh ALR e R o)

puddi ngs, candies, etc. that include a cellular solid

v ; . f d, .

o eol00oP R BleteRas brePhf £BBO AR ming e pisoBhfinGRBA tpicaly
. . £F oo I . ) )

concoameRd A Pty o5 o TRERIRNERY! S 2 0 ppeterably
8Y% o f d enbodi t ir.js.|

|t ik 6B eh” S RpEreRaRe ByteAri " #sf‘wt'r_”dq? G he

1 oo B Rgset 7 o Tow oS, 8 eieedi e

oy A3 oo iy BRI Seel aoRaat i n&l

di sp,e!; sed. |In a preferred enbodi nent, the aqueous

phas® re&‘ﬁﬁq lgtasthgsntPostiph hereoncrniipiaiyer-dernsip ebihel n

anot her preferred enbodi nent, a sweet, flavored

pr odf@990§)'¥°%é~wb?m@ dignepnch dn a peefesed smppdinpent, the

resenbl e puddi ngs are al so i ncluded. [0061] A

pr ef 3YeOYS PHage gomprsesirbryt Bietd 40% M/WeHoak prepar ed

usi ng an aqueous phase that includes salt. The aqueous
phas ri ses fromabout 0.05%to 5% w w salt, .

pr ef @pé@ﬂﬁ aRBK\er Prefeusd smbodimentsapweethtiavwored pragugbisynade
about  0.1%to0 1.5% w w salt. The oil phase and the
aqueWlioyt mhipping. cDagsarisgvhighiesgmble,puddingssarg atraiinelgded.

t he agqueous phase to forma cellular solid nmatri x.

[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% w/w salt, preferably about 0.1% to 3% w/w salt, more preferably
about 0.1% to 1.5% w/w 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 aqueoﬁs solution. There is no need to add any hardstock
to structure the product and there is no conversion of cis fatty acids into trans
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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[0062] The present invention provides the first

exanple of a cellular solid forned by nelting a
waesaeent in oil to forman oil phase sol utiper/anzhos/000692

then conbining it with an aqueous solution. There is

no need . to add any hardstock to structure the roduigt]

and H7aYY GomRelsny B Sredicy odhe Presepy nieRtian drigerul as low

trans fatty acids. Thus, a novel, heart healthy

r 00BRP1& {eRES, detDaTRRH ke sRIRARS ShOHEN B IaRy P targings.

of taste and texture desired by consunmers w thout

t heheleamy|fillipgafiermenkies. qardegiopgurasirias; Puddings, deggream and the

invention are useful as | ow cal orie spreads,

mar ¢S ne- 1 i ke spreads, shortening, dairy-Iike

toppings creany fllllngs for cookies, confections,
pastrie ce creamand the |ike, [0063] In
t he WPQ%H%“%H@%%G%P"QST‘PCE Wethg P&S@m inveRtian, pgellulgr solid

cellular solid matrix is forned. 'S”aP ped within
t he Wefrixds farmede Gitds Va&p%iswme%%e@l% theeepatrigas they are

cellular solid structure of the present invention

el i nfofaeds Thasetidatsaligsihgiwre gbiatresens inventioneliminpies the
the concurrent conversion to trans fatty acids. [0064]

For needifor hydrogenatioprof|therdll Wit theoensygrest cartversie tadrans fatty
solid type of structure of various sanples is shown in

Fi guagids.1, 2, 3 and 7. These figures are mnicrographs

of sanples of various conpositions prepared according

to the nethod of the present invention. In sonme of the

f i gul0964] rardliusiratives ondimiting eurpases.ibe callular solid type of

sol ubl e and water soluble stains. It should be clearly
undestsuciere of vatioushearaples inshawrdndigurey 1e2.ahpnd . biese figures
sanpl es of conpositions of the invention. Each

conpars micoographd ofrsamples ahvayioas compositionscpreparegadcerding to
mai ntai ning the overall cellular solid type of

st r utiteumethod tof thee 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 unique 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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clearly apparent that varying the amount of the oil
and t he aqueous phase wll result in different sized

wO ec@bhie7489 [ 0065] Figure 1 shows pol arized | i ghPCT/CA2005/000692
m crographs of a cellular solid matrix created by
adding (A) 50% (v/v) water and (8{0(540%(\// V) water to
a 1098EniE§eYbling adoam- dhe walls @ke tagmedbyihe grygiagization or
m crographs denonstrate an increase in cell size as )
t he GRAdensationtaf e multlemeligestryciurso dhparalis of Jrpselisiinfgract with
1A vs. 1B). The mcrostructure is characteristic of
t hateash aiheyeplfoime meatrix of cellenalisblhis gesulisda the forpatien ola
are fornmed by the crystallization or condensation of a
mul tdellulae bolisr stataturet ure. The wal ls of the cells
interact with each other to forma matrix of cell
walls. This results in the formation of a cellul ar
sol i[0066]r Gigttg 2is 4 od@egraph dlustrating 8 samplecstaiged phth Nile Red.
illTustrating a sanple stained with Nile Red. This is a
confBualis & aerfocaldasanisngnning mierogienh of azopwesition prepared using
prepared using a 60% oil phase contai ni ng
mon gy PO %eoii phasarndnizBlingmbnaglycearifeands SEhasd 40¥naqueous phase.
stained oil appears as |ight col ored gl obules. [0067]
Fi guftee Stainedudittappeass aslght aoteredyglebwdés.conposi ti on
stained with Coumarin. In this mcrograph, the stained
aqueous phase appears white in contrast to the
unsti@P6edFigure P Hiustsaigh ithehsame &gesoidampositioo siinerhwitle
exanpl es of conpositions of the invention illustrate
t hat Cowmanryh.yiodhis désrogiapbothesiainad anuequsrphaskefapasarsimhite in
to forma cellular-solid network or matri x. [0069] The
f or nedntiast f tha unetainddanil phasedviich appaaredarks confi r med
by powder Xray diffraction and the results are shown
in Figure 4. The reflection at 54.6

[0068] These examples of compositions of the invention illustrate that

monoglycerides dissolved in oil can self-assemble 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 to 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 to the lateral packing of the crystallized

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 size of the crystalline

nmonogl yceride bilayers (the long axis of the unit
w@edos/10m89 t he 001 plane). The reflection at 4.HGI/CA2005/000692

Angstrons corresponds to the | ateral packing of the

crystallized nonoglyceride fatty acid chains. [0070]

Fi guiteicire dpgs npbingeeage. Eig mdgf@ges that theistruekire, rSaﬁSihbleﬁnd an

this region. As nore water is added (top to bottom

27%ingegse Bothe psopertion of wakes ANd/pt ok deesrotsarne ﬁwsklme rbthe

peak which corresponds to the size of the spacin

t hestellveallgr by atberswordts, water ead/er offrisiheld wdhlaaft?@geli tstructure

the structure is stable and an increase in the

pr opwtitiapped betwaerr lamelardayars| Thisaisdemensitied that thisg

of the cell walls. In other words, water and/or oil is

hel dnaierial doasheotoehtain kiquid crystal onesppimasest r apped

between | anellar |ayers. This al so denponstrated that

this material does not contain liquid crystal

me s dpAAyNaio higolagiced siudiesrrothe glifieienisnorpeglyceanide gels

di fferent nonogl yceride gels manufactured with

vi gomaongfagiuxechyitl Figgoous reixingr(Higes) 6A@ad G) @ndgeder gentle

m xi ng (Figure 6C and 6D) showed a decrease in the

el asmixinghFigure 66f artch@D psHosvedlsa dedraass indhe efastio modali ohthe

wat er concentration (Figure 6A and 6C). This is

consgels esta funttioneofinerdasing datke coreerdration (Figurédifghd 6C). This

nmodulus (E) of a cellular solid with decreases in the

vol uigrohsistent aith @redictedalderesskelin that ¥ourdd's nodédu (E) of a

However, a break was al so detected at ~50% (v/v) water

in | egulp@olid it detrdases i ths tvoluntedfiiadtion (b bsosl walematerial

vol une fraction of water (Figure 6B and 6D). This

appe@-p™)0 HoWd\Rs RPbréak Waghistddigéted BE ~80%EviVIWaRd lin log-log

size at and above ~50% water. For cellular solids, an

| ncr gReLofithe @%lshc ﬁioﬁ%lds&eﬁ&d&%é 8KinieOfractiof of Water (Figure 6B

decrease in the elastic nodulus. The results are

conshid 80Y. YhispbBhS to correspond to an abrupt increase in cell size at and
above ~50% water. For cellular solids, an increase in cell size is predicted to
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 setting 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 oils, hydrogenated fats or animal fats.
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prediction, providing further evidence that oil-water

m xtures can be structured using nonogl yceri de-based
w@edosnbdas9 sol ids. Sufficient mxing of the phaB&BCA2005/000692

required, but once the material starts setting and the

cellular matrix forms, it is desirable to keep

mec HART3al he msthod ofithe REeseshindention caRdisq be }JS% toymake

mnimum or avoid it altogether. [0072] This novel oi

st r UKliDPechprogheisdbat inearppi@és aif Beckete ThSHRvVaNtion provides for a

manuf acture of heart-healthy margarines, spreads, and

dai rdeinyilike tepriew thas iswrenaied ynwhipriag #7e eqrapesitian teiintsoduce air

hydrogenated fats or aninmal fats.[0073] The nethod of

t he ipiodbeprodust.drigurery iusirad¢ssan pxanele ®f acomuositiahithaldes air

products that incorporate air pockets. The invention

pr ovipabkstsfiotheastdaiturg- | i ke t opping that is prepared by

whi ppi ng the conposition to introduce air into the

product. Figure 7 illustrates an exanple of a

conplf874liloia clessly apasrent (hab vdile the descripéonshas focused on the

[0074] It is clearly parent that while the

des cdévelaporert g novel J@@Epr@ductaea delléarsolie mator capelep be used

food products, a cellular solid matri x can al so be

us edtotstrustures other eil babed pwiducisaJde getldauselisl. canhze used as

cellular solid can be used as barriers, coatings,

host barribesg doatinge nloesiiem bedding/enedpsulatingshedietanisirngturing media

nmedia for a diverse range of conpounds such as

phar fonagiitarsatangarad cotripeunds suwaht as/gharmapeutivats anddthas

protei ns, nenbrane proteins, hydrophilic and

hy dr piphétivetoptiviunde suctaas pRitéing meinbengdproteins, hydrophilic and

preservatives. [0075] The above disclosure generally

descRydieshdoiep@itRizeN4s el asidiverse presérsathvessi eved t hat

one of ordinary skill in the art can, using the

precedi ng description, make and use t he composi tions

and [@076]Treeatidve disdidstts geheraledescribes the present invention. It is

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 circumstances 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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present invention. A nore conplete understandi ng can

be obtained by reference to the follow ng specific
wexaspdaEs? These exanpl es are descri bed sol el yp€DCA2005/000692

illustrate preferred enbodi nents of the present

invention and are not intended to limt the scope

t he 9QVEMEoNoh epasifietermg Wﬁﬁeﬁﬂ&sgﬁﬁb‘!’%ﬁﬁ?@ﬁp@ﬁ auch

equi val ents _are contenpl ated as circunstances nmay

Sugg@gmsaremd@)amg;p@mve sgnﬁ@,ang@ﬁbfqr@urposes of limitation.

configurations wll be apparent to one skilled in the

ar t . Mathodsdgfergr tabut mt@phﬁw deseabed stihastinclosiie And these

patents or patent applications referred to herein are

her eXamples apporepogdd by thesfciandfie iterathgaandesE oastidinown to those

Al t hough specific ternms have been used in these

exanphikad indoehrtt erns are intended in a descriptive

sense and not for purposes of limtation. Methods
referred to but not epr|C|tIy described in the

3 whmhe seeparaudil es are reported in the

sci entlflc Ilterature and are well known to those
skilled in the art. nple 1. Sanple Preparation
[ 007B07H Qﬁtllﬂqdeaomwyﬁr@ﬁ@/i% §) anghanienic shefagianbyee
surfactant were provided by Dani sco (Kansas, M) . They
i ncl pepwitlediiyr3anietor (Kaneas, MO} Ty indludes Brnsied® sgdiun steaoryl
P55 anionic surfactant, and D nodan(r) HS K-A (10%
nonojatytate (BSL PS5 amonistsaafebiaht, ahd Mimoday® Hsx Kee (1024
NaOH) was obtained from Fischer (St. Louis, M),
vegeirdpbpal@iitirs 909Pmonoseamhy, Scﬁm}ﬁthQMdeS(QNm@mH) was

peanut) were purchased in a | ocal supernarket, and

dei opbafédRdre Fisther @&ht. IBdid, 'I\ﬂ)grvééétab[eQQE%orﬁ daiféla,
(wWw) stock of MAG in vegetable

per f giitRAVe? BHbENN, peanut) were purchased in a local supermarket, and

deionized water was of milliQ grade.

[0078] A 10% (w/w) stock of MAG in vegetable oil - 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 to 75°C. The material
was mixed with the aid of an electric hand mixer until a macroscopically
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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well - was prepared by nelting 1Qg of the solid MAG

(mp. -73 0C) and 500ng of the stearic acid or SSL
wpowdae748n 89. 5g of oil at 850C for 30 m nut esP@ENGA2005/000692

cool ed to 750C. Appropriate vol une fracti ons of 750C

d g wa d f
ToOnIah o fasf Sighutis o TARRRoTce fespednarde timatio

to the stock in a gl ass bOV\A heated to 750C.
The W%@g@yv\as mxed with the aid of an electric
hand mi xer until a macroscopical |y honbgeneous white
past e , hen allowed to set

undi 5% et/ VAR PRERRIISIONe (220C). The materi al
set al m)st |mTed| ately. For 100nm batches setting was

E?E‘? @52@1 @gé’bﬁ?‘b'& 'ﬁo 'éInQ'Q ﬁ%@umqr&} \;%er% Carried pg&r)nth aTA
Exan 8@%%@2@@0 %ﬁiéf‘ﬁ%{ﬁﬁ%ﬁ%ﬁ v@ﬁ%gﬁg 'DE YsA) at
{Eit#@mmgﬁg%g T35 ot eh e oS v bl selead on the

ﬁgﬁg%ﬁm u r@leﬁé?glt@reﬂglﬁygéblggggétéhb@% A 60mm flat acrylic
tenperat ure- control led (Peltier elenment) rheoneter
basePlai® Wasiawarad oaf@rtpﬁf@n pnikaoarsize Ghd ey was elfaingds This
filmuntil a gap size of 1nmwas attained. This was
i mewaairemediaiely illewed py strai sweapsdigm fa 8/03% to. (R4 shear
to 0.80% shear strain at_a frequency of 1Hz. The
i ncrélEaie at A freapaney elalia. dhadinareasecineirain wasslegprithmic with a
frequency of 10 points per decade. Four sanples were
anal sereplirigdirequeniy of %0 peistsprr delsade. Eourranpies wermanalyrzed for
deviation reported. At |east three separate sets of
ex peeacremiddurasng the aderage @nd Flandaet déviatianf reparted. At least three
exenpl ary experinent are shown in Figure 6.

separate sets of experiments were conducted. The resulis 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, Bannockburn, IL, USA) equipped with a Retiga
1300 monochrome camera (Qlmaging, 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, 3 and 7.

Example 4. Powder X-ray diffraction
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Exanpl e 3. Pol arized Light M croscopy [0080] I nmages
were acquired using a Leica DM RXA2 upright m croscope

W@ b@saer4®d cr osyst ens AG  Bannockburn, 1L, USA)PEQUApP&/do062
with a Retiga 1300 nonochrome canera (Q maging,
Bur n .C., Canada). Three sanpl es of each m xture
wer el%gém%nw@a@emﬁmatey Wae PLERPAfatHean fwR PIECeS pf
10 m nutes, of setting and exam ned usi nk% a 40X _
obj ekapipR | faRsioamingdthe yallsgtia cusiaghsampiaholder HHis haldar was
| abel s were added using Adobe Photoshop 5.5. At | east
t hr eben Plrpestia agerray shiffragiometercemprined ef a et fau circle
Exanpl es of photom crographs can be seen in Figures 1,
2, 3g@m@m¢ter@admréus4$eate;ﬁm@e X)ay §QUIgeMithaeanipen fanas1 Al
Monogl yceride gel material was sneared between two
pi ecesasfrergptowereniaken paing arseintijationepoiril detecior at room
custom sanpl e holder. This holder was then placed in
an xtemperafufe. riaet Lotinitne flueridepmpeechromater Ma@seset faoselect the Cu K-
circle gonioneter and Noni us seal ed tube x-ray source
wi t halpbaptine (wapdengtiA=l1.5% Asgstromes)t hewengularaiesolutisn abthe
a scintillation point detector at roomtenperature.
The $peadiiomatéd was 0 dedag b [Hastbihredeosepasate sets ofexpetiments were
the Cu Kal phal line (wavel ength = 1.54 Angstrons). The
angutarducesh| Results of exémplaspeqerimentearevshowd. id Fitrges Atand 5.
| east three separate sets of experinments were
conducted. Results of exenplary experinents are shown
i n FEgample 5 Gomfodal Lsenfdaanihg Miorosogmt Laser Scanni ng
M croscopy [0082] | mage volunes through a depth of 18
m croneters were acquired using a Leica TCS SP ||
conf BDO&R] Imeagervoluraesthnough  deptb @b d 8 (Mietomzetetsavere\astaingd
Hei del berg GibH, Heidel burg, Germany), a Leica DM | RBE

using a Leica TCS SP Il confocal laser scanning microscope (Leica

Microsystems Heidelberg GmbH, Heidelburg, Germany), a Leica 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 laser, 488 nm excitation, and emission
between 600-750 nm. The dye concentrations used for coumarin and nile red
were 0.0025% (w/w) in either the aqueous 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 conducted. Results of exemplary

experiments are shown in Figures 2 and 3.
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Inverted light mcroscope, a 40x, NA 1,25 G|

| mrer si on Cbj ective and both UV and Argon Lasers.
WwW@WwIaei489 i nages were obtai ned using the UV | aB&r/CA3HE/000692

nm exci tation, and em ssion between 425-475 nm N le

Red |mages wer e acqw red u3| ng the Argon | aser, 488 nm

exci EXAMplg 6. Manufagty g ped J0BBIBA750 nm The dye
concentratl ons used for coumarin and nile red were

O 00 n ei ther_the uegus pha I
B8R e (v Estoaiipr mpﬂasjﬂcewse@gamé?e 15 %@SL was

deconvol %ed using Autoquant's (Watervliet

DecoRfRIPG{q 80 Gsand thereuabhtmpred; 4¥raaeeus ﬁ)algHw pf:@%lpra'ﬁed

bars and | abel s were added usi /g Adobe Phot oshop 5. 5.

At | water with18dreps af 1N Nagits 25F Wwéﬁw&rr{ﬁgcrm)econtammg

conducted. Results of exenplary experinents are shown

1 PO el Beplezaily S5 (0. THh GAMAET RODMOE pRlNpAsEharides

Toppi ng [0083] A 10% (wW stock of nonoglyceride in

canolfer eample hydoxgwosycelivoserts guatoyrs) wen elsgriveated to 85°C.

t horoughly m xed. An aqueous sol ution of deionized

wat eThesoltians werspallowfed 10 Kodldar5°Q 8o (riked together. The samples

(sucrose), containing 0.01%to 1% preferably 0.05%to

0. 19%vend gentlyfmized: fayroneomiautecdndssteahad whilsshétf using achgrideheld

hydr oxypr opyl cel | ul ose or guar gunm) was al so heated to

85C. hdisehstl mixen(Braur) fer 80 Isevautistumtita bbmiogeAG Vit soft, fluffy

m xed together. The sanples were gently m xed for one

m nutratertat wab @btanedvhT hemiddire wess thgn godled do B8Cland placed in

househol d m xer (Braun) for 30 seconds until a

honotienaetal bbwitsf ssldbbbart miver wootad ¢o 10AC. Vitsis otiktarenwas then

The m xture was then cooled to 600C and pl aced in the

met avhippet wiile Zoblinp@rihcdrpaeite aip.ol\ibging idb@Eprokirately 5

m xture was then whipped while cooling to incorporate
ai r. mifutepicads tea redution iimaémdity fflom ~1.0 g/mL to 0.2-0.5g/mL. The

foam was then stored at both refrigeration and room temperatures. The
resulting product has the taste and texture of a whipped dairy topping similar
to whipped cream. Figure 7 is a micrograph of an exemplary topping 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 batches, different amounts of salt from 0.05%
to 5% were added. For a particular batch, an aqueous phase containing

0.5% salt was heated to about 75°C. The melted 10% MAG in oil solution (oil
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mnutes leads to a reduction in density from~ 1.0
g/m. to 0.2-0.5g/n.. The foam was then stored at both
wo edositgasat i on and room t enperatures. The resuPCT/082005/000692
product has the taste and texture of a whipped dairy
topping simlar to whipped cream Figure 7 is a
m crw@ﬁgbwaéalsanneimtainﬂcgatphoubﬁ%‘g ‘bie elhphagewag then added to
Exanpl e 7. Manufacture of a Margarine-like spread .
[ 009hP aqueoys phdse)arst wixedof MAG i n vegetabl e oil was
prepared by nelting 10g of solid MAGin oil. For sone
bat ches an artificial flavor was added to the oi
phase. An aqueous phase conprising al kaline dei oni zed
wat er and salt was prepared. In different batches,
different anounts of salt fromO0.05%to 5% were added
For a particular batch, an aqueous phase contai ni ng
0.5% salt was heated to about 75C. The nelted 10% MAG
in oil solution (oilphase) was al so mai ntai ned at
about 75C. The oil phase was then added to the aqueous
phase and m xed. 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
sol ution 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
forman oil/surfactant/aqueous conposition; c. mXxing
the conposition; and d. allow ng the conposition to
cool, wherein the conposition sets
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upon cooling to forma cellular solid. 2. A process

according to claim1l wherein the oil phase solution
W@oupno=es a non-ionic surfactant. 3. A procesBCT/CA2005/000692

according to claim2, wherein the oil phase solution

further conprises an ionic surfactant. 4. A process

accd/rVWgIStngLﬁll\éEWQ:, wherein the oil phase sol ution

conpri ses about 3% to 40% (ww of surfactant. 5. A

process according to claim4, e[ ein the, oil ghase -

sol uti /érprfafeﬁ%ﬁrfwsngg PegRATRtIoN Qf5ohelly ai§%‘£-®ﬁiﬁ) prggess comprising

surfactant. 6. A process according to claim5 wherein

t he tBesteRsfe sol uti on conprises about 5%to 15% (W w)

of surfactant.7. A process according to claim1,

wherei n the aqueous phase solution is. aléf@ i ne, . .

dei oni zed of- #IERATNDEY aRkEaYS 5‘@8%%“&9@ RIeRging Ayl

to claim1l1, wherein the agueous phase sol utign .

conpri ses an Rhase W'Ht'%q’féé{rféataﬂg@rﬁ"t%h%ﬁhﬁgﬁhe solution to the

consi sting of a polysaccharide, protein, vitamn,

sal t, flavori meltingipeint ofdhs swfagkePtconbi nati ons

thereof. 9. A process according to claim1l wherein the
oi | / surfact ant/a%ueous conmposition c ri ses, abqut 10%
to 90% wat eP- CeBMPINing,{hsacueous plFsH %@u %%sz‘ihﬁw phase
wherein the conpgsition conprises, about 20% to 80%

water. 11. A SPbitige o irmaneiligirastantaaueaus SRTRASIYON; he

conposition conprises about 40%to 60% wat er .

c. mixing the composition; and

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

upon cooling to form a cellular solid.

2.  Aprocess according to claim 1 wherein the oil phase solution

comprises a non-ionic surfactant.

3. A process 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, wherein 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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12. Process according to claim1, wherein the oil is a

vegetable oil, a fish oil, an algae oil or an ani nmal
W@R0105/147389 Process according to claim 12, wher ePCI/CAZ005/000692

oil is a vegetable oil. 14. Process according to claim

13, wherein the vegetable oil is selected fromthe o

gr ouf- cofsProcessjacdording to grim 1.cairrein elaqueaysplease solution is

oil, hazelnut oil, sunflower oil, safflower oil,

soybeakkaling, deigrizatLor distilled watefe oil, flaxseed oil, and

rice bran oil. 15. Process according to claiml

conprising the further step of whipping the .

conp@si t ifoProcess apeseding taelai 4i wWoereth theAaneass phrsessaution

the conposition is whipped while it is setting upon

cool icAgPrises apaddidive seleeisd dionytherevrcensistingraiE si ng

the further step of adding an additive after the oil

phas @olyaacchasidagpretais, yithaws salt.dlayering, ruigar, sgiceand

process according to claim 17 wherein the additive is

sel ecoutirfations theregft oup consi sting of a flavoring,

salt, vitamn, protein, polysaccharide and spice. 19.

Process according to claim 18 wherein the additive is

adde®. whiA pracges aeeqidiopte olaim 3 wherein e alswfagant/asgeous

20. A cellular solid conprising an

oi | / sompasitiantcomprises aboutdi0S tosH% avatert ri x

conposition. 2 1. A cellular solid according to claim

20 conprising condensed crystallized surfactant cell

wal | 40. 2A pmcees posarding 4o clgina davaseinghe sormpasiiien camprises

wherein the surfactant is a nonionic

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 claim 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 oil, rapeseed oil, hazelnut oil,
sunflower oil, safflower oil, soybean oil, peanut oil, olive oil, flaxseed oil, and

rice bran oil.

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

the composition.
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surfactant. 23. A cellular solid according to claim 22

further conprising an ionic surfactant. 24. A cellular
w@etosdoasrording to claim22 wherein the non-iBCI/CA2005/000692

surfactant is selected fromthe group consi sting of

nono cerides, diglycerides, pol cerol esters,

non- ?{9\4 ?fﬁﬁ%%spwor%n@go elaimn WWG?@%@ herreanergsition is whipped

cellular solid accordi nl? to claim22 conprising at

| eastWHig s RetlingiupenseplinGni ¢ surfactant. 26. A

cellular solid according to claim25 conpri si ng about

3%to710°{gvvlw of the non-ionic surfactan

cel | ular FS8FPSH according F&]Cl?'a‘ &ICQW'Q'QQW@F ﬁ@pa%@dfhng an

4% to 8%w/w of the non-ionjc surfactant. 28. A

cel | UgftIVeGitehtheiphaseanddhe paveRuSRhass@re cambingd.

ratio of non-ionic surfactant to ionic surfactant is

b t f bl 0.1 . . A
col | e ApidtasaagasraRage oML vHesan herafive edesige rom
surf 3ﬁt ant is sel ectgd fromthe %r ou&hconsn sting
cati oif Qr%&ﬁﬁﬁpﬁ"%P %ﬂai‘,"c{ﬂgoﬁ?'E P e'@aP?JM&%ﬂchér'de and

acid esters, anionic lactylated fatty acid salts,

ani orﬁp&"ephosphol i pids, anionic non-fatty car boxyl ic
esters, fatty acids and fatty acid netal salts. 30. A
ceIIuIar olid according to claim29 wherein the fatty
aci d & %pp%%qcar licigiy §5 et 8 addiiyeds ided while the
sodi um st ear at e. 1. Acel]ular solid according to

cl ai FOTWORKER &% ﬁetF"P%uP%ﬂ £90lIRgi d salt is sodium
stearoyl lactylate (SSL).

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

composition.

21.  Acellular 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-

ionic surfactant.

23. Acellular 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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32. A cellular solid according to claim 30 conprising
about 3% to 10% nonogl yceride, about 0.2%to 0.35%
wapiosnimssur f act ant, and the nmass bal ance renaPei/0g2005/000692
conpri Si ng 20%to 80% w w oi | and 20%to 80% wat er .
33. Az?cel ?r solid according to claim3 1 conprisi
40% refiylarselid ag0erdinode %tQé-’rCQE‘ZP”SNQ‘QidﬂaSﬁﬁdﬂWM of the
conprising an oil/surfactant/water cellular solid
mat r iPN-88ic srfagignt. pr oduct according to cl ai m 34
mhereln the cellular solid matrix conprises
crys | urfactant cell walls. 36. A food prod
acco g‘ips" r50hf ggcergingrte slai 22 eamRrising about B0 10 10% wiw
surfact ant 37. A food product according to claim 36
f ur t HEAhe BARsIaNiS sigfagtantoni ¢ surfactant. 38. A food
product according to claim36 wherein the non-ionic
surf an seI ted fromt roup consisting_ of
ronodh iy eh R S pcrlade I pAARAIoRE ShaLE A% o 8% ww
non- i hosphol I pi ds and m xtures thereof. 39. A
f ood O?Snfb%ng -loGHHtRCHMt 0 ¢l ai m 36 conprising at | east
3% w w of the non-ionic surfactant. 40. A food product
accorgli ng, t Ia| 39 ¢ n bout 8% w.w of
e . AR %rLﬁoﬂ'Q@Paw mgziOf\a"%Z%owﬁemﬁL%@tlo of norvionc
accordi ] rein the ratio of non-i
U § SUTEHENT 5 PR RLEAT LSRRV 16T 463011, PETardRb A0 Hww:

A food pr oduct according to cI aim 37 wherein the ionic

cati o o mealisTan pacorc kg sl Zroie R e it sy faciant s

gﬁ: g ¥ tc‘?erdS from%g g}o%pl c%%ts%tir% gfj ca’u%tntcy ph%%lpﬁlollplc;s cationic non-
fatty carboxylic acid esters, anionic lactylated fatty acid salts, anionic
phospholipids, anionic non-fatty carboxylic esters, fatty acids and fatty acid

metal salts.

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

metal salt is stearic acid or sodium stearate.

31. Acellular 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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phosphol i pi ds, anionic non-fatty carboxylic esters,

fatty acids and their netal salts.43. A food product
w@emonadisey to claim42 wherein the anionic fategr/as2as/000692

salt is sodiumstearyl lactylate (SSL) stearic acid or

sodiym stearate. 44. A food product according to claim

34 cg‘rﬂor i Afopfl preduet compsisingrniietiagtantivater caldar s@idzmatrix.

to 0.35% anionic surfactant, and the mass bal ance

remai ju ng, conprising 20 to 80% ww ojl and 20 to 80% )

wat e r‘J’.y' 450 $%@W89”ﬁr9689@!“9a‘@6&ﬁ'@i Jywherei thegeliujar solid matrix

conprising 40 to 60% oil and 40% to 60% water. 46. A

f ood c&“?ﬂf@@? costalizedisHagtasheliavellsa t oppi ng, puddi ng,

cooki e, pastry, pie, confection, shake, frozen

dess , fcreamlike product, or dip. 47. A whipped,

t oppiify & @PH@C@%E%’FMQ tg,claj®) $4caraprising A aBMANc surfactant,

claim 20, and air pockets. 48. A whi pped topping

accorgdi ng,to cl aim 47 conpr, Sin et ener . sel ect ed

T om e bRk seehniTee Halab Rdbee RiBPrsip an fonc
aspart 49. A whi pped topping according to claim48
conprﬁuggigﬁﬁngugar. 50. A whi pped topping according to

claim49 conprising at |east 5% sugar. 5 1. A whi pped
t [ ' t | ai m.,50 i Si t | t. 20%
L oner 8 RGP St BRAS Bvehl Bl sordobe St
05 DA Ref Y Sp b6 oot S S RO, poy-

according .to,claimy53, conprisi 0.1%to 5% w w salt.
gycegol esters, non-ionic phos hohp%dggand mlx(%urest eoreof.

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

non-ionic surfactant.

40. A food product according to claim 39 comprising about 4 to 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 accdrding to claim 37 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 their metal

salis.
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43. Afood product according to claim 42 wherein the anionic fatty acid salt

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

44.  Afood 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 food product comprising a spread, a topping, pudding, cookie,

pastry, pie, confection, shake, frozen dessert, cream-like product or dip.

47. A whipped topping comprising a cellular solid as defined in claim 20,

and air pockets.

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

selected from the group consisting of sugar, Splenda and aspartame.
49. A whipped topping according to claim 48 comprising sugar.
50. A whipped topping according to claim 49 comprising at least 5% sugar.

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

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

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