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The present invention relates to a process for controlling sof t ness of
food products, particularly for food products which tend to | ose water
during storage. Water is a comonly used food plasticizer, which to a
gr eat extent determ nes the texture and softness of various food
products. Howsv@gbinsgmier is easily lost to the environnent PCIEPI006Y3
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water activity to areas of low water activity within the
food product during storage of the product. The result of
such evaporation or migration of water is that the texture,
appearance or flavour of the food product may be altered
during storage. In order to overcome this problem, other
plasticizers such as polyols are commonly used. These
plasticizers are advantageous to use because they do not
easily migrate between areas of high and low water
activity, they do not support microbial growth and they do
not evaporate in the environment during prolonged storage
periods. The longer the desired shelf life of the food
product, the higher the amount of plasticizer that needs to
be added to counteract the hardening of the food product
due to water loss.

In several cases, however, the maximum amount of
plasticizer added to the food product is limited by
processing requirements. For example, in cases of food
products which are deposited, molded or extruded the
process requires that the food product is hard enough to
maintain its shape during forming and subseguent _
processing. This is particularly the case with various
“composite” food products which consist of various layers
or regions of varying composition, texture, and water
activity such as filled cereals and baked products,
breakfast and nutritional bars, or confectionery
products, etc.
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process requires that the food product is hard enough to maintain its

shape during form ng and subsequent processing. This is particularly the
case with various "conposite"” food products which consist of various

| ayer s- or regions of varying conposition, texture, and water activity
such as filled cereals and baked products, breakfast and nutritional
bars, or confectionery products, etc. WO 97/ 25879

PCT/ EP97/ 00 2 W hav éﬁﬂgﬁ t by
first |nnnb8%?§’ ™t he plasticizer and thegn adding it to gﬁc a roo
product, the two conflicting requirenents descri bed above are both

satisfied, i.e. nore plasticizer may be added for prolonging product shelf
life and the shape and texture of "the food product may be retained during
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the Immobilization of the plasticizer can be achieved by any
well known technique such as gelation of the plasticizer or
encapsulation in a suitable wall material using a variety
of encapsulation techniques. During production of the food
product, the gelled, encapsulated or otherwise immobilized
plasticizer is sufficiently retained within the gel,
capsule or other matrix so that no or very little
plasticization of the food product occurs. During storage
of the food product, the gelled, encapsulated or otherwise
immobilized plasticizer slowly diffuses out of the
immobilizing matrix and into the foocd product thus
imparting to the food product the desired softness or other
plasticization effect.

According to the present'inventibn there is provided a
process for controlling the softness of a food product
which tends to lose water and become progressively harder
during storage which comprises adding an immobilized edible
plasticizer to the food product.

The food product may be the sole component or one component
of a\mnlti—component food product.

The food product may include systems where polyol or
polyol/water mixtures are sometimes used in order to
plasticize the food system but which cause processing
problems such as deformation of the food product,
stickiness, sliminess, etc. Examples of such products are
centre filled cereal and bakefy pfoducts which contain
regions of different water activity or a confectionery
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i mobi.lizing matrix and into the food product thus inparting to the food
product the desired softness or other plasticization effect. Accor di ng
to the present invention there is provided a process for controlling the-
softness of a food product which tends to | ose water and becone
progressively harder during storage which conprises adding an inmobilized
edible plasticizer to the food product. The food product nay be the

sol e conponen{ygdes® conponent of a nulti-conmponent food pregtgbemseersThe
food product may include systens where polyol or polyol/water mXxtures are

sonetines used in order to plasticize thg food system but which cause
processing problens such as defornmation of the food product, stickiness,
slimness, etc. Exanples of such products are centre filled cereal and
bakery pr oduct prokuch saghaas greihedspobddctfesrsistrigrond imidtur® of
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product consi sBPA§ref CArRi RYEUR, OROLa8SeSor vagetable htatolgaskiitpl, salt
subst ances: Suﬁhasaalryvehbredlents. Advantageously, the food component

may be pumpable or extrudable, e.g. when the component is a
grained product such as fudge, it may be extruded into a
rope which may be divided into portions to be used as the
centre of a product such as candy bar which is coated with
components both hydrophilic and hydrophobic in nature.

By “immobilized blasticizer” in this invention we mean a
plasticizer in a form from which the plasticizer is
gradually released into the food product,e.g. over a periocd
of from a few ninutes to several months, e.g. from 5
minutes to 18 months, and preferably from 10 minutes to 12
months. Preferably, the immobilized plasticizer should not
be released until processing has been completed, e.g. a
delay of from 5 minutes to 7 days. Immobilization of the
plasticizer can be achieved by any well known technique
such as gelation of the plasticizer or encapsulation in a
suitable wall material such as an edible lipid using a
variety of encapsulation techniques. The rate of'release of
the plasticizer into the food product can be controlled by
the method of immobilization (gelation or encapsulation),
the amount and type of gelling agent used, the method of
gel preparation (temperature, shear rate) or the type of
wall materials used for encapsulation (lipid melting point,
protein), and the degree of crosslinking.

The amount of plasticizer in the food product may be from
0.1 to 15%, preferably from 0.5 to 10%, more preferably
from 0.75 to 5% and most preferably from 1 to 2% by weight
based on the total weight of the food product. If desired,
a mixture of plasticizers may be used.
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sugar, corn syrup, nolasses, vegetable fat, sorbitol, salt and dairy

I ngredi ents. Advant ageously, the food conponent may be punpabl e or
extrudabl e, e.g. when the component is a grained product such as fudge, it
may be extruded into a rope which nay be divided into portions to be used
as the centre of a product such as candy bar which is coated with
conponents both hydrophiIiC and hydrophobic in nature. By "imuobilized
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plasticizer &% liggbéqg gu%? #§§e%68? Eh bggb%naig€§ gﬁggerably from
0.5to 10% nore preferably fromO0.75 to 5% and nost preferably from1l to
2% by wei ght webafiad oW descelidle wardbusomethodsoes piebLlisihgderered, a

mixture of plastiGiZers TaY migeUattasy.

a) Gelation

For gelation of a plasticizer or a plaSticizer/water
mixture with a gelling agent, examples of suitable gelling
agents are agarose, pectin, xanthan gum, agar agar, kappa-
carrageenan, sodium alginate and iota—carrageenan.'Other
suitable gelling agents such as polysaccharides, e.g.
glucomannan, may readily be selected by those skilled in
the art. The gelling agents may be used individually or in
any combination provided a suitably firm gel is formed with
the plasticizer or the plasticizer/water mixture.

The plasticizer which is used for gelation is preferably a
liquid and may be straight or branched chain hydrocarbon
based compound containing at least two hydroxyl groups on
the carbon skeleton. For example, the plasticizer may be a
polyol such as a dihydric alcohol, a trihydric alcchel such
as glycerol, mannitol, sorbitol, propylene glycol or water
or any combination thereocf.

The plasticizer which is used for gélation may be a dry
plasticizer containing no or substantially no water, for
instance, less than 2%. The plasticizer/water mixture which
is gelled may be a mixture containing up to 95% by weight
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4 The plasticizer is preferably a liquid and may be a straight or
branched chai n hydrocarbon based conpound containing at |east two

hydr oxyl groups on the carbon skeleton, or it may be water. For exanple,
the plasticizer may be a pol yol such as a dihydric alcohol or glycol, a

trihydric al cohol or glycol such as glycerol, sorbitol, propyl ene gl ycol
or water or awpP3I8M¥nati on thereof . W will now descri be PEIAPSTE0073
met hods of i mmobilising the pl asticizer in nore detail. a) Gelation

For gelation of a plasticizer or a plastibizer/water mxture with a

gel ling agent, exanples of suitable gelling agents are agarose, pectin,
xant han gum agar agar, kappa- - carrageenan, sodium al gi nate and

i ot a- carr ageen@f. wakgEr fozypramplegcfromy @SS aneh a8 gdesisedenfiremes,

e.g. gl uconampase Bo¥ bgadeighbeosakfgded by those skilled in the art.
The gelling agents may be used individually or in any conbi nation
provided a suitably firmgel is formed with the plasticizer or the

- plasticizer/wafbe gekatien of the plastigizen may ble icarsded out Byl ation is

preferably a vhirgety 88dg8BytEn StéMidudy depraciag ehakaehgdmf bon

based conpound_con alnlag ?t | east émo_ rogyl q&oup on t he Sar on
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al cohol, a trispdihn algbhatesishthe sgelilingagentrafheroh]l geldtioh, is

propyl ene gl ycglke@br¥@litin sohe 28¥séd WS {th868S\ not require the
addition of substances other than the gelling agent.

Thermal gelation may be carried out, for instance, by
slowly adding the gelling agent to the plasticizer with
agitation below the gelling temperature to form a
dispersion, raising the temperature to above the
dissolution temperature while maintaining the agitation and
then cooling to below the gelling temperature. For example,
when the plasticizer is glycerol and the gelling agent is
carrageenan, gelling occurs between 80°and 50°C, the
temperature is raised to above the dissolution temperature,
e.g. from 90-170°C and then cooled toc below the gelling
temperature e.g. ambient temperature. Other ranges would
apply to different plasticizer/gelling agent systems which
may easily be determined by experimentation or are already
known to those skilled in the art.

The amount of gelling agent used to form the gel may be
from 0.5 to 15%, preferably from 1 to 7% and especially
from 1.5 to 5% by weight based on the weight of the
plasticiser. .

If desired, a gum such as locust bean gum or gum arabic may
be incorpocrated in the plasticiser gel product in which it
may decrease syneresis and increase the break strength and
resilience of the gel. Advantageously, the gum may be
dispersed in the cold solution of the gelling agent in the
polyol before gelation. The amount-of'gum may be up to 10%,
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The plasticizer which is used for gelation nay be a dry pl asti ci zer

contai ning no or substantially no water, for I nstance, less than 2% The
pl astici zer/water m xture which is gelled may be a m xture containing up
to 95% by wei ght WD 97/ 25879

PCT/ EP97/ 00073 5 of water, for exanple,
from5 to 85%and, if desired, from 10 to 50% by wei ght of water. The

gel ati on ofwblegnsdrasti ci zer may be carried out by a varietpcwipegpbesi on

t echni ques dependi ng on the gelling agent used. For exanple, ionic :
gelation is preferred when sodiumalgigate is the gelling agent. Thernal
gelation is preferred in sone cases, because it does not require the
addi ti on of substances other than the gelling agent. Ther mal gel ation

.rrﬁy ble carri eteferabily frost @n(Se,tob)ﬁ% shdvegpaddaligyt Beogel | tag3ngept to
i sper aon. . Faigily Basld ol (80 RE(GHC! B3 B8 PRIVHETTERE 4OE 8y 0 1 v e
whi | e mai nt aicenyenyeatdy bg ingoxReratedh byodisprgrebngelonthe ccohd | driy
tenperature. plestdEAMRG indiedsihe phastiempesatuseltycaissonrd the %ﬁi' i ng
agent i's  caiy adeqhan 19+ 391365 3P LRTIngObSER] 887,80k er 1 G, the
temperature after which the gelling agent may be added to
form the gel, e.g. according to the procedure described
above. Other suitable gums will be readily determined by

those skilled in the art.

Advantageously, certain food-grade alkali metal or alkaline
earth metal salts, or casein may be added to the solution
of the gelling agent in the plasticiser before gelation to
alter the characteristics of the resultant gel. The alkali
metal or alkaline earth metal salt may be for instance a
sodium or calcium salt but is preferably less than 1% by
weight based on the weight of the plasticiser since amounts
substantially greater than 1% may prevent gelation. The
amount of casein e.g. as a potassium salt, may vary more
widely e.qg. up to 20%, e.g. from 3 to 15% by weight based
on the weight of plasticiser according to choice. The
addition of one or more of the above ingredients may
contribute to the overall strength of the gel and this is
particularly advantageous when the amount of gelling agent
is low e.g. from 0.5 to 1.5% by weight. '

The plasticiser gel should preferably disperse uniformly
into the component of the confectionery material and this
is achieved by forming the gel into particles, especially
beads or thin strands or ropes. '

One method of forming a particulated plasticiser gel
involves freezing the prepared plasticiser gél e.g. to a
temperature of from about -170°C to -200°C and then
grinding in a cold grinder. The mean diameter of the
particles or beads may be from 1 to 1000 microns,
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tenperature is raised to above the dissolution tenperature,

e.g. from

90-170[err]C and then cooled to below the gelling tenperature e.g. anbient
tenperature. Qther ranges would apply to different plasticizer/gelling
agent systenms which nmay easily be determ ned by experinmentation or are
already known to those skilled in the art. The amount of gelling agent
used to formthe gel may be from 0.5 to 15% preferably from1 to 7% and
especially fwo9Rs89to 5% by wei ght based on the wei ght of tPEI/EPITA0073

pl asti ci ser. | f desired, a gum such as |ocust bean gum or gum arabi c may

be incorporated in the plasticiser gel progluct in which it

may decrease

syneresis and increase the break strength and resilience of the gel.
Advant ageously, the g un1n3y be dispersed in the cold solution of the

gel ling agent prefierablyl
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agent may be a
anti-caking agent prevents the gel beads from

agglomerating. During the addition of the anti-caking agent
to the plasticiser gel care should be taken to prevent

moisture from the environment being drawn into the mixture.
The amount of plasticiser gel in the mixture is preferably
from 10 to 80% by weight, and especially from 40 to 70% by

weight.

A second method of forming a particulated plasticiser gei'
comprises adding a plasticiser solution, preferably at room
temperature, containing'a dispersed gelling agent to an
edible lipid which is maintained above its melting point,
heating to dissolve the gelling agent, preferably with
agitation e.g. stirring, to disperse the plasticiser
droplets (containing gelling agent) throughout the lipid
phase to form an emulsion. In the case of glycercl gelled
with carrageenan, the edible lipid may be heated to a
temperature from 90° to 170°C to dissoclve the carrageenan.
The droplet size may be reduced by increased agitation and
for particle sizes below about 100 microns, a homogeniser
may be used. If desired, an emulsifier such as lecithin may
be added. After the required droplet size is obtained, the
mixture may be allowed to cool, "e.g. to & temperature
slightly higher than the melting point of the edible 1lipid,
while continuing the agitation to maintain the droplets
uniformly dispersed in the lipid matrix. When the
temperature falls below the gelling point (which
temperature is characteristic of each plasticizer/gelling
agent system and can be determined by experimentation), the
droplets turn into gel beads. At this point stirring may be
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formthe gel, e.g. according to the procedure described above. O her
suitable guns will be readily determ ned by those skilled in the art.
Advant ageously, certain food-grade alkali nmetal or alkaline earth netal
salts; or casein may be added to the solution of the gelling agent in the
pl asticiser before gelation to alter the characteristics of the resultant
gel. The alkali netal or alkaline earth netal salt may be for instance a
sodi um or ewbgiasgyesalt but is preferably less than 1% by pei/gPsrvosmsed on
the wei ght of the plasticiser since anbunts substantially greater than 1%
may prevent gelation. The amount of cagein e.g. as a potassiumsalt, may
vary nore widely e.g. up to 20% .e.g. from3 to 15% by wei ght based on

t he wei ght of plasticiser according to choice. The addition of one or nore

of the abovelisupradinteds amdy theogeli buadst Ray Nee cyapatdrad reng X dhe gel
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may be from1 to 1000 m crons,
coalescence.

b) Encapsulation of plasticizers in encapsulating agents

The plasticizer or mixture of plasticizers and water may be
immobilized by encapsulating them into a thin coating or a
matrix of edible lipids or proteins by any techniques well
known to those skilled in the art of encapsulation (e.g.
double emulsions, spray congealing, ceﬁtrifugal extrusion,
etc.) In this invention, the encapsulated particles may
be micro- or macro-capsuleé having an average diameter of
from 1 to 1000 microns, preferably from 20 to 400 and
especially from 100 to 300 microns and the coating is an
edible lipid.

The amount of plasticizer in the capsule may be from 1 to
95% by weight, preférably from 30% to 70% by weight and
especially from 40 to 60% by weight based on the total
weight of the capsule.

The plasticizer is preferably a liquid and may be a
straight or branched chain hydrocarbon based cbmpound
containing at least two hydroxyl groups on the carbon
skeleton. For example, the plasticizer may be a polyol
such as a dihydric alcohol or glycol, a trihydric alcohol
or glycol such as glycerol, sorbitol, or propylene glycol
or any combination thereof.
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7 preferably from20 to 400 mcrons and especially from 100 to 300

m crons. Advantageously, an anti-caking agent such as cocoa powder, starch
or other food-acceptable anti- caking agent nay be added to the
particulate cold plasticiser gel and the m xture heated to room
tenperature whereupon it turns into a free flow ng powder since the
anti - caki ng awemr2s7events the gel beads from aggl oner.ati ng. PUNERIHBOThe
addition of the anti-caking agent to the plasticiser gel care should be
taken to prevent noisture fromthe envir@nment being drawn into the

m xture. The anpunt of plasticiser gel in the mxture is preferably from
10 to 80% by weight, and especially from40 to 70% by wei ght. A second
met hod of forniThe plastiicduzeat mdypbasencapsulgkéed wbh@iﬁsthee&ﬁﬂbt;eixpid
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obt ai ned, the 9&°%& prélmdbbyaspmdcoolwqb for ginstance erigerantspzay
slightly higheedohlarcidae nelting point of the edible lipid, while
continuing the agitation to maintain the droplets wuniformy dispersed in
the lipid matrix. Wen the tenperature falls below the gelling point
(whi ch tenper &her @diblehddpddensedi dénotheaphepiratian xaf /tw |delg oragdnt.
system and can¢he dacapEuladelype¥BRELES! réfftabiPta fat similar to the
fat contained in the component with which the encapsulated
product is mixed or to a fat contained in_any of the other
components of the final fopd product e.g. hydrogenated soya
bean o0il, peanut butter, cocoa bptter or equivalent
thereof, palm kernel fat or other suitable hydrogenated
vegetable cils or waxes. The protein used in the
preparation of the encapsulated product is preferably egg
albumin, casein, whey, soy or gelatin. The usual method of
encapsulation would be to form a solution of the protein
into water or polyol and heat the solution in order to
denature the protein and form a “gel” material similar to
the gels we create in the description above.

The immobilised plasticizer may be added to the food
component at any suitable stage, e.g. in the case of an
extruded grained product such as fudge, before the
extrusion step as long as the immobilized plasticizer is
not subjected to extreme temperatures and/or shear which
would result in melting of the immobilizing fat matrix or
in breaking down of the immobilizing gel matrix and release
of the plasticizer during subsequent processing such as
molding into.the desired shape, or depositing a coating.
The immobilised plasticizer is preferably distributed
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8 di sconti nued and the gel beads may be separated fromall or part of
the the |ipid phase by decantation, centrifugation, - filtration, etc. The
gel beads may be used immediately or nmay be stored. During storage of the
gel beads, the remaining |lipid phase may solidify if the tenperature is

kept bel ow {fiper8ssi Ng point of the lipid. The solid |ipid pehapengens ai ns
the gel beads and prevents their coal escence. b) Encapsul ati on of

pl asticizers in encapsul ati ng agents {pe plasticizer or mxture of
pl asticizers and water nmay be inmobilized by encapsulating theminto a
thin coating or a matrix of edible |ipids or proteins by any techniques

vel : known tswdmmsimly mh;nfariuhg ahtoaf;heaeaaﬁél ﬁébtancéﬂ?gnenéoﬂﬁhéh
emu Si ons, S O etcC
i nvent i on, ea@é:r?c%apsﬁ}%gtn%% ?%?h &Hg Sé% 8I’Bha6? macr o- capsul es

havi ng an average di anet er of from1 to 1000 ni crons, preferably from 20

to 400 and esREGAItable ¢entde HleR89ng proBEdaPd 1559 Be3hsed E8ran

edible llpldmlxlng the 1mmoblllsed plasticizer in particulate form with
the food component but particular care must be exercised so
that there is not excessive shear applied which could
rupture the gel matrix or there is not excessive heat
development which could melt the gel or the 1ip1d matrix
and release the plasticizer.

The food compohent,-aftef'addition of the immobilised
plastiéizer, may be used alone as a food product, or it
may be mixed with, added to, layered with, or coated with
the other components of the final confectionery product.

. The following Examples further -illustrate the present
invention. Parts and percentages are given by weight.

EXAMPLE 1

a. 15 parts of carrageenan {Gelcarin DG654B provided by FMC
Corporation, PA) is thoroughly mixed in 500 parts of dry
glycerol at room temperature by using a high shear mixer.

b. 5000 parts of hydrogenated soya bean oil (used in the
'fudge) containing 0.5% Yelkin TS (from ADM) as an
emulsifier is heated in a stirred tank to 140°F.

¢. Under continuous stirring, the suspension produced in
step (a) is introduced in the oil phase described in step
{b), and the speed of the mixer is fixed at 500 rpm, which
produces a dispersion of glycerin droplets in the oil phase
with the desired particle size.
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The amount of plasticizer in the capsule may be from1 to 95% by wei ght,
preferably from30%to 70% by wei ght and especially from40 to 60% by

wei ght based on the total weight of the capsule. The plasticizer is
preferably a liquid and may be a straight or branched chain hydrocarbon
based conmpound containing at |east two hydroxyl groups on the carbon

skel eton. For exanple, the plasticizer may be a polyol such as a dih drlc
al cohol or gl YW@P7288™ ri hydric al cohol or glycol such as gl yReTERIZ

sorbitol, or propylene glycol or any conbination thereof. mo
97/ 25879 PCT/ EP97/ 00073

9 The pl asticizer may be encapsulated vﬁthln the edible lipid phase by
any conventlonal ulat [9CESS,.S

ol S1 11 cat i on. 9 PRORE HBAEFREIS EOPeREY, Fihe, raberittietor ghe system

advant ageous pr Qaeﬁéowwobveught )dllmgtta 300F d As sdoguias fthis Wemperature
plasticizer to Kgr%aehe&wkﬁé%appﬂmliy dﬂséd?ﬁ:ﬂ\ﬁ?ﬁeﬁﬁﬁ ‘Eixeagystem

Isifier f 6
sy e ol o ke bRueLe) oot Mt Ao 9 bt SRIRIEE gy er

to 90[err]C fokbokédubg.spray cooling, for |nstance in a spray cool

t ower The edible lipid used in the preparation of the gel or of
e. When the temperature reaches 110°F, stirring is stopped
and the system is allowed to decant. In less than 5
minutes, two distinct phases, the one rich in oil and the
other rich in glycerol gel beads is formed.

£. By decantation, the gel bead rich phase is separated
from the oil phase. The gel bead phase comprises from 70%
glycerol beads and 30% oil and the glycerol content is
67.9% by weight.

The gel rich phase can be stored at room temperature, in
which case the molten fat solidifies or it can be stored at
about 110°F so that the fat remains in the liquid state. In
the first case, the system has to be brought up to 110°F
for several hours before it can be used (for the trial
described later, the gel beads were heated for about 12
hours before use). ' '

5270 parts of a fudge mass comprising a mixture of sucrose,
invert sugar, corn syrup, molasses, vegetable fat, sorbitol,
salt and dairy ingredients is prepared and the mixture is
‘added to a water jacketed Buss mixer held at a constant
temperature. The mixture is allowed to cool to about 150°F
before the mixer is turned on. The temperature of the mixture
continues to drop until crystallisation occurs around 137°F,
at which point a slight increase of the temperature is
observed to about 140°F. Mixing continues for ten minutes,
during which the temperature is continuously falling.
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t he encapsul ated product is preferably a fat simlar to the fat contained
I n the conponent with which the encapsulated product is mxed or to a fat
contained in any of the other conponents of the final food product e.g.
hydr ogenat ed soya bean oil, peanut butter, cocoa butter or equival ent

t hereof, palmkernel fat or other suitable hydrogenated vegetable oils or
waxes. The protein used in the preparation of the encapsul ated product is
preferably eggormsmum n, casein, whey, soy or gelatin. The pewgpPovsoéfaod of
encapsul ation would be to forma solution of the protein into water or

pol yol and heat the solution in order to2 denature the protein and forma
"gel" material simlar to the gels we create in the description above.
The imobilised plasticizer nay be added to the food conponent at any
suitabl e staddy they.last tstageasd ofixdimg dnftadedhgraémdrmm:oéxmmttsas

fudge, beforgﬂéﬂemeextars%cqmaeaﬁ @g,g/tamgsu Zﬁ%ﬁéfé{a zer is

.not subjected to, extrene, t enperatures ear I

mel ting of tReaddmHe edded - Fhentotal gmounk a#@a@.hg ’db%vrp%‘F § Rf
i mmobi |i zi ng tgldsTaind hyahrdgenlatasic soya beanpbas) | wheh @bﬂtd@§t&.®uent

Poating. S%@maﬁwe"fgﬁgl sashitlgs 1Y BPE AT rodict TR AL

WO 97/ 25879 1.5% glycerol 1n its 1mmoblllzed formpCT/ EP97/ 00073

10
To illustrate that the rate of hardening of the fudge is
considerably retarded by the addition of the glycerol
beads, a comparison (control) fudge is prepared by a
similar process from a similar fudge mass containing 0.5%
free glycerol, except that no glycerol beads are added at
the last stage. At the time of preparation, both samples
have approximately the same hardness. When the samples are
stored under conditions that simulate the environment in
the actual product, the control fudge (0.5% w/w free
glycerol} gets progressively harder than the sample
prepared with 1.5% w/w immobilized glycerol as Jjudged by
Instron measurement. This provides evidence that addition
of glycerol gel beads helps to maintain softer fudge by
gradually releasing glycerol and plasticizing the fudge
mass. This is illustrated in the attached Figure 1.

This provides evidence that addition of glycerol beads
helps to maintain softer fudge by gradually releasing
lecerol and plasticizing the fudge mass. It is also
evidence that the immobilized glycerol is, at least
partially, released over time and exhibits the same
plasticization properties as those of free glycerol.

Example 2
In a further test, two fudge mass batches were extruded. A
control fudge (0.5% w/w free glycerol) was monitored for

hardness, temperature, and width of the extruded rope éfter
the extrusion step in order to establish a range of
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substantially uniformy throughout the food conmponent which latter
conponent forns the continuous phase. Any suitable gentle bl ending
procedure may be used for mxing the i mobilised plasticizer in
particulate formwith the food conponent but particular care nust be
exercised so that there is not excessive shear applied which could

rupture the gel matrix or there is not excessive heat devel opnent which
could melt thWOPERSHP the |ipid matrix and rel ease the pl astPCIERPANT The
food conponent, after addition of the inmopbilised plasticizer, may be used
al one as a food product, or it my be m ¥&d with, added to, | ayered wth,
or coated with the other conponents-of the final confectionery product.
The follow ng Exanples further illustrate the present _inyvention. Parts and

percent ages ar 6SGE¥BRSEy KBAGjhHoes nek gppge problems 5in doWNEreaR r ageenan
(Cel.cari n DG65pBopessingd RApoEhEr Katebrofi fudg®Ayas Sprépmaad) withoute darin

<6 bart s SFepCIGESthy alo0E LETELALUSEad il AP Sudl Uy olg T 15T

0. 5% Yel ki n TSopi¥ofiABRFeaseanas chesi 1123 P¥ wekdht immabikizgdd tank to

140[err]F. ﬁlyb’éﬂeg QQﬁ: tnuopsmtbfrgeg,bémswwmsnrmﬁétmhein

heBal o) he nRRBRBTE ) nub sl R En oGl b B s 0 11

gl ycerin dropl erystalihsasipnppesiod. During this period, the fudge is
slowly mixed for about 20 to 30 minutes while its
temperature is slowly reduced from about 150°F to about
70°F. The hardness of the samples was measured by a
Penetrometer which measures the depth of penetration of a
metal cone into the sample for a constant peried of time
{20 sec). The softer the sample the higher the penetration
depth recorded. The results are shown in Figure 2. Addition
of the immobilized glycerol (at 1.5% w/w) caused the
extruded fudge to be slightly softer than the control.
However, its softness was still in the acceptable range. In
addition, the fudge kept its texture and form as evidenced
by the width of the extruded rope that did not change
significantly. Also, during downstream processing, of
cutting the extruded fudge rope, caramel cocating, peanut
coating, and chocolate enrobing the usual problems
associated with “soft”, “sticky”, “slimy”, or “deformed”
fudge did not occur. '

An Instron hardness test was conducted 5 days after
production of the samples. The Instron instrument recorded
force (in Kg) required to penetrate 0.25" and 0.5" into the
sample. The resuits are given in the following table:

) Control Immobilized
(0.5% glycaerol) Glycerocl (1.5%)
Penetration Force Xg Force Kgﬁ
0.25" 13.1 6.8
0.50" 28.4 15.7

‘SUBSTITUTE SHEET (RULE 26)



r

with the desired particle size. WO 97/ 25879

PCT/ EP97/ 00073 11 d. Under conti nuous
stirring, the tenperature of the system is slowy brought up to 300[err]F.
As soon as this tenperature is reached, the heat input is discontinued and
the system is allowed to cool down to about 110[err]F while stirring is
conti nued. e. When the tenperature reaches 110F, stirring is stopped

and the syswem2887l | owed to decant. In less than 5 m nut eRCT/ERIG/00073t | ncCt
phases, the one rich in oil and the other rich in glycerol gel beads is

f or med. f. By decantation, the gel btad rich phase is separated from
the oil phase. The gel bead phase conprises from 70% glycerol beads and
30% o0il and the glycerol content is 67.9% by wei ght. The gel rich phase

can be stored at roomtenperature, in which case the nolten fat solidifies

or it can be & dildde I3 I|qU|d

state. In th'gItl %rgfé‘%:%lsggoﬂte syset Z%%}ﬁ;g&;{%}ib%ﬂ &ug'h@ %ﬁ c%rﬁ.o &Fr

for several hdl¥eagrkeen; tatdeant Raxtialdy . relegsed and softened t
fudge. _

A taste test was conducted when the sample was 2 weeks, 3
months, 5 months and 8 months old. The sample with 1.5%w/w
immobilized glycerol was always judged to be significantly
softer than the control (containing 0.5% free glycerol).

Comparative Example

1.5% w/w free glycerol was added to a fudge mass prepared
without any free glycerol. The extruded fudge caused many
problems during downstream processing due to the very soft,
sticky, and deformed fudge rope. '
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described later, the gel heads-were—heated for about 12 hours before use).

5270 parts of a fudge mass co r|S| a mxture of sucrose, invert sugar,
corn syrup, nol asses “mm“ “l ﬂm\sorbi tol, salt and dairy ingredients
I's prepared and the *\ to a mater j acket ed g xer hel d
at a constant tenperature. ‘Thé n1xture i s al kewed— geRbput
150[err]F before the nmixer is turned on. The |t BiSe3A N ? thellm xture

continues t oWE93@S8Mti| crystallisation occurs ] HEENPOR poi nt
a slight increase of the tenperature is observed to about 140[err]F. .
M xi ng continues for ten mnutes, durintpwhich the tenperature is
continuously falling. WO 97/ 25879,

PCT/ EP97/ 00073 12 At the | ast stage of

m xi ng (after CbAEM™Benperature exhibits the rise associated with
crystallisation) the glycerol gel beads are added. The total anount added

3 119 parts of gebyoBeadSeapdIueonenal aho AR g o bGNoERRLEL"S

80.8 parts g resu con g
gl ycerol in iW lphrrbbmilszéq lesmwaterroand Ihﬁ:ﬂm @rﬁggpstshge ¥t hagder

hardeni ng of dheihydgeorage CRRECH eEcHd i aldiEthgOun! HemaBdilizea edible
gl ycerol plasticizer to the food product.

2. A process according to claim 1 wherein the food product
is the sole component or is one component of a multi-
component food product.

3. A process accordiné to claim 1 wherein the food product
is a centre filled cereal or bakery product, nutritional
bar, breakfast bar, confectionery bar containing regions of
different water activity or a grained product.

4. A process according to claim 1 wherein the food product
is pumpable or extrudable. :

5. A process according to claim 1 wherein when the food
product is a grained product, it is extruded into a rope
which is divided into portibns'to be used as the centre of
a product such as candy bar which is coated with components
both hydrophilic and hydrophobic in nature. '

6. A process according to claim 1 wherein when the
plasticizer is a liquid straight or branched chain
hydrocarbon based compound containing at least two hydroxyl
groups on the carbon skeleton.

7. A process according to claim 1 wherein the plasticizer
is glycerol, sorbitol or propylene glycol.

8. A process according to claim 1 wherein the amount of
plasticizer in the food product is from 0.1 to 15% by
weight based on the total weight of the food product.
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beads, a conmparison (control) fudge is prepared by a simlar process from
a simlar fudge nmass containing 0.5% free glycerol, ex hat no

gl ycerol beads e | ast st age=—At]
bot h sanpl es Hmmmﬂmﬂmw“my t he sane 'S '
stored under cohditidns ™ hdt &inulate the Bnvi D —ta—fe act ual
product, the control fudge (0.5% w w free iy erol) gets progressively
har der tharwoB®2s8#hpl e prepared with 1.5% w w i mobi | i zed RITVERS7TIO0TRS
judged by Instron nmeasurenent. This provides evidence that addition of
gl ycerol gel beads helps to maintain sot@er fudge by gradually releasing
gl ycerol and plasticizing the fudge nmass. This is illustrated in the

attached Figure 1. Thi s provi des evidence that addition of glycerol beads
hel ps to maintain softer fudge by gradually releasing glycerol and

plasticizing} e ﬁﬂf’cﬂ@smofdld B Prady 'ldméﬁ'@tin?&%ﬂ ltl.'J.Io
n ts e sarre

glycerol is,_.at |east artiall I el eased over tine a 5
i@é Rigs Elzerln a

pl asti ci zat i O FRHPEriFEREL 48 te
further testysing & ugilclitgy admitthes were extruded A control fudge (0.5%
ww free glycerol) was nonitored for hardness, tenperature, and w dth of

t he extruded pe after the extrusion step in order to establish a range
of % Pragess according. to claim 9 wherein the gelling

PCT/ EP97/ 00Geigent is gelatin, agarose, pectin, xanthan gum, agar agar,
kappa~-carrageenan, sodium alginate, 1ota-carrageenan or
glucomannan.

11. A process according to claim 1 wherein immobilization
of the plasticizer is achieved by encapsulation in an
edible lipid or a protein.

12. A process according to claim 11 wherein the edible
lipid is hydrogenated soya bean oil, peanut butter, cocoa
butter or equivalent thereof, palm kernel fat or other
suitable hydrogenated vegetable oils or waxes.

13. A process according to claim 11 wherein the protein is
egg albumin, casein, whey, soy or gelatin.

14. A food product which tends to lose water and become
progressively harder during storage whenever prepared by a
process according to any of the preceding claims.

This' Sheet Has Been Replaced
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13 "softness" that does not cause problens in downstream processing.
Anot her batch of fudge was prepared wi thout any free glycerol and it was
processed in the sane way. The only difference was that 1.5% by wei ght

i mmobi lized glycerol (in the formof gel beads prepared as described in
Exanpl e 1) was added to the fudge during the sugar crystallization period.
During this perlod the fudge is slowy m xed for about 20 LOUt es
while its to¥P8¥BW™ e is slowy reduced from about 150[err]E8F%$gﬂ%*ﬁé
70[err] F. The hardness of the sanples waggeasured by a Penetrometer which
nmeasures the depth of penetration of a netal cone.into the sanple for a
constant period of time (20 sec). The softer the sanple the higher the
penetration deRpjh-tecorded, The r(aun'rg are shown in Figure 2 __Addition

of the inmmobilized gl yeerel— ’a%—Iru, - w7 eaa"ed the extruded f to be

slightly softer % tihe co . In the

accept abl e range addlt&Q kept i §as

evi denced by the w dttrof—the—extrudedTop id

sigmificantly. Afe during domnstrean1proce55|ng. ¢xt ruded

f udge rope, ﬁga [ [ 9 the

usual proble xS i i of ned"

fudge did not ®cg test was cond et td 5 da s after

producti on of tn Kg)
~required to p 5 I e

given in the f |LV\A ng table
| nmobi i zed

(1. 5°-/<)

A ycerol

0 2 4 s s 0 12 14 16
Time (weeks)

Fifure 1. Comparison of fudge hardness development during storage (as measured
by Instron) at various levels of addition of free or immobilized glycerol
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Penetration Force Kg Force Kg 0. 25"

13.1 6.8 . 0.50" 28. 4 15.7
WD 97/ 25879 PCT/ EP97/ 00073

14 - These results indicate that the i mobilized gl ycerol has al ready
been, at least partially, released and softened the f udge. A taste

test was conducted when the sanple was 2 weeks, 3 nont hs, P ’F d 8
nont hs ol d. Tﬁ%ogm'f’e with 1.50ww i nmdiilized gl ycerol was always

judged to be significantly softer than the control (containing 0:5%free

gl ycerol). Cognarative Fxanple 1 5% ww free glyceral was added to
a fudge nass preparied wi thout any free glycerol. The extruded.tufige
caused many probljens during downstream processi ng due the very soft,
sticky, and def opged fudge rope. L
- ‘..‘"
180 1 _ _ '
e
%’“'r E ‘.v
} ..' ’
140 + Fad
.'..
>
. % ¢ j==immobtilized Giycwrot (1.5
'u‘]' .o
- _ = = = Control (0.5 %{ree giycerof
100 + — } S o } ¢ 4 +
200 210 220 2350 240 260 260 0 280 200 300
Temparatum, *C

Figure 2. Comparison of hardness of fudge (post-extrusion, measured by
peneirometer) between standard fudge and fudge with addition of 1.5%
immobilized glycerol
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the sOft;wlw\.;’#ﬂ'nfij}f}guct whi ch tends to |'ose water and become

progr essijhts s iEEdlri ng storage which conprises i nmmobilizing an

edi bl e plast|C|zer tojforman i nmobilized edi ble plasticiser, and
addi ng tHRe 'ﬂ!éhﬂﬂ.ﬂﬁw edli bl e plasticizer to the food product in an
anount s fHICIent to retqrd t he hardening of ® the food product over

time and jurd 1tTons which avoid 10 nelting or brea ﬁ uﬂﬂ -
i mobi | i 4ed “edi b LeHzer . 2. A process-accordi m lﬂ"ﬁl'lmm
wherein the foo% roduct I's the sol e conponent or is one conponent of

a nulti- H%BH gnt food product. 15 3. A process according to
claiml1l wherein the food product is.a centre filled cereal or bakery
product, nutritjo br eakf a bar ., confectionery bar._cgntainin
Pegions of Lol {RFRAPSRAFGF GRRFEOLyiBd thg AP RERERRoRbcR Fogd bEodySe,

process accordimglcb tenda towhesei watde dnddbecodecprogressivpligphblcdenr

trudabl ey - ' i i f ood
SuTattes | Syt S C by g Bt (o0

divided into poﬂ@%ﬁbqéenetgségrmanhzammmlazgefi edible plastlcmer. and
adding the immobilized edible plasticizer to the food

3_product in an amount sufficient to retard the hardening of
}the food product over time and under conditions which avoid
10 ‘;melting or breakdown of the immobilized edible plasticizer.

2. A_process according to claim 1 wherein the food product
is the sole component or is one component of a multi-
component food product.

15
3. A process according to claim 1 wherein the food product
is a centre filled cereal or bakery product, nutritional
bar, breakfast bar, confectionery bar containing regions of
different water activity or a grained product.

20
4. A process according to claim 1 wherein the food preoduct -
is pumpable or extrudable. '

5. A process according to claim 1 wherein when the food’

2 product is a grained product, it is extruded into a rope
which is divided into portions to be used as the centre oft
a product such as candy bar which is coated with components
both hydrophilic and hydrophobic in nature.

30 6. A process according to claim 1 wherein when the
plasticizer is a liquid straight or branched chain-
hydrocarbon based compound containing at least two hydroxyl
groups on the carbon skeleton.

35 7. A process according to claim 1 wherein the plasticizer
is glycerol, sorbitol or propylene glycol.



' >

a pxoduct..such -as candy bar which is coated with conp Eig -
hydr ophi li ¢ and hydrophobic in nature. 30 6. A prggggEé\ggM ?tSHEET
claim1l1 wherein when the plasticizer is a liquid straight or branched

chai n hydr ocar bon based conpound contai ni ng at Teast—two hydroxyt—

groups on the carbon skel eton. 35 7. A process ac ' s |1
wherei'n the plasticizer I's glycerol, sorbitol or m ﬂﬂ& ﬂ: ﬁﬂ.
REPLACEMENT SHEET o 8. A process accordlng L2l n

t he amount of pl asticizer in the food product is from0.1 to 15% by
wei ght based on the total weight of the food product. 5 9. A process
according to claim1l wherein imobilization of the plasticizer is

achi eved by gel&tidrooecess preerdingero claimsl nghargiéni Fhg agewnt of£10
'10. A process %Pﬁ@i@ﬂzéf £h Hé%%‘t?fﬁéaﬁ@@ D81 FLO8 0.1 t8988% b

gel atin, agarose, pectin, xant um .agar agar kappa- car r ageenan,
~ sodi um al gi nat "¢} G- %L??‘ég‘é‘én%eo'i'o‘:al W%ﬁ% rafingae food product.

5
9. A process according to claim 1 wherein immobilization of
the plasticizer is achieved by gelation of the plasticizer

using a gelling agent.

10 10. A process according to claim 9 wherein the gelling
agent is gelatin, agarose, pectin, xanthan gum, agar agar,
kappa-carrageenan, sodium alginate, iota-carrageenan or

glucomannan.
15 1l. A process according to claim 1 wherein immobilization

of the plasticizer is achieved by encapsulation in an
edible lipid or a protein.

12. A process according to claim 11 wherein the edible

20 lipid is hydrogenated soya bean oil, peanut butter, cocoa
butter or equivalent thereof, palm kernel fat or other
suitable hydrogenated vegetable oils or waxes.

13. A process aécording to claim 11 wherein the protein’is
25 egg albumin, casein, whey, soy or gelatin.

14. A food product which tends to lose water and become
progressively harder during storage whenever prepared by a
process according to any of the preceding claims.

30
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15 11. A process according to claim1 wherein i mobilization.
i s achieved by encapsulation in an

pl astici ze
pr ot &i n.

lipidis hydrogenat ed soya bean oil

equi val ent
veget able

r'

ker nel “Ioﬁtnnawmﬂ
13. A pringematpsal

t her eof
oils or

BET"

peanut butter,

PROPERTY o'ilca}bﬁ'ﬁpxbﬁ hydr og

edi bl e Iipid
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ing to claim 1T wherein

the protein llm%Anmmemommmmmmm FATENTICTDOPERATION TREAIFY. (PET)

food prod i e, TWater Mo TOeconeE T OgTESSI VEly

during stﬂs]l e %&'gﬁg%‘r&mpar ed b AL ;S’t’b‘&'é’?%"“’éfb%%f"ﬁ b any o ﬁzh“”
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