WO 03/ 007736 PCT/ NLO2/ 00488 Mbisture barrier in foods The invention
relates to a coated food ingredient which by virtue of the coating retains
its crispwess/ewvaesn at tenperatures above 0 C in an aqueou®Carioc/omsent. 5
The m gration of noisture between ingredients of differing hygroscopicity
has | ong been a problemin foods because the mgration of noisture
severely reduces the quality and, shelf |ife of the food. The problem
arises in particular in foods Meisfwredarsige imfoodse i ngredi ents has
characteristics such as taste, crispness or crunchiness which are adversely
affected by water. The solution to this problemis usually sought in

appl ying a Lsture 10 barrier to i hgr edi.ent ti.h 0 pr ot.ect ed
agai nst noi rsT?Il el.nv?-rﬁ}l(?P Orﬁf]a(t) 51 © &4 %{egﬁfgce)&;% gécizlﬁ&a‘évh&ﬁl %y gﬁrgfef %fgl,e J(;)oﬁl%llngnal |y

in the fQemnefitscgsRkaéven abtediperates abmrRANIY e ARsous élitbh@ent. nat ur al
waxes and zeins, are widely used as the barrier pmaterial. The barrier

char aét eri st ilhs mierafioarrimeistrabetwsenr ingresigfe of d{Ering) hygyescepieifihaselosg

Caste. 1oephe BigtE i B6Hs BB BEMERRSE oF bR B RN et b QRN O
descri bedhélfl litkioThtha fosdi Thalpeotdan rarles apahahr applobds ibethigeona of the

wat er - based food ingredient, such as soft curd cheese, and a fat-based
food i ngriegPdigRts hap charaaterigtics sneh as tasiseCPNETSLTCTIRERSS VWhihsirs advegsely 50 -

70 % f at - | : ' : t : er
fromthe a?%gtﬁg(%’sw agioéi?hetas%h?ﬁg t?gg 15?%%@% %q%sﬁglﬁ (E:)% . ti%%@%%cﬁ fr?llftf:jns‘tﬁgr EP 1
036 507 tbamicud dic ingeediengthat has Weepprbteozd nganstakoistaine Hyalsophobicr smbjstendes, can

be kept crunchy when the snack is heated i m_crowave by neans of, an
i nt er mediSHeR 28 dlsi 3y His, e9ﬁ3‘|°§lf§li3f &ty dera of shacqlsie, pretviafed ’&B’b?gi@?neﬁ’t op

of @ ol ShUii: nAhear Befls HCheifls sb| el Meaxidme binidr AhfarlipITAESGHIPES an
edi bl e food contal ner such as an 1ce créeamcone internally 25 coated with
a fat | ayharaasristiosoofstuch enatesdls bmnhotyavarj pot. alWhps adequbeymr sufficielyngtatle 5- 10%
of an inert filler such gﬁ starch or, dextrin. Although the filler appears

to i mprowRdsprRelmetiberpre alse PELIERS WHh 6382F e B8Rt ai ner in air, leaking tine

of aater-fif e ¢HMS@ENEEorhFosHe fobd 20 XEEhs WAL kNS oL is | dRSoribRl ih WIRUER
deteriorated. The patent also nentions other possible filler materials
such as tmadisture barcen hanbdéeroapmlied bstwdena, witet-based iandgt ingredient, Isush asasoifocurdf
their uti

HAUTIRE NN R RT3 T TR
subst i t utsy fre,CHEaad It t Ry %2R0l $Ad SUBRE 18NEstEieC @ansport of water from the
aqueous layer to the fat layer in the food.

20 According to EP 1036 507 the outer coating of a deep-frozen snack, such as a
croquette, can be kept crunchy when the snack is heated in a microwave by means of an
intermediate coating of emulsified protein and fat that is applied on top of a moisture-
absorbent such as silicon dioxide.

US 4,603,051 describes an edible food container such as an ice cream cone internally

25  coated with a fat layer as a moisture-resistant barrier. The fat layer contains 2,5-10% of an
inert filler such as starch or dextrin. Although the filler appears to improve the blocking
and cracking of the container in air, leaking time of a water-filled container is not improved
by the filler, or is even deteriorated. The patent also mentions other possible filler materials
such as talc, titanium dioxide, silica, but without any illustration of their utility.

30 In EP 0 664 959 chocolate pieces and chocolate coatings are described which consist
of at least 70 % cocoa butter or a fat substitute for cocoa butter and also sugar and cocoa

pieces. The fat composition must ensure that the pieces, or the coated pieces, do not soften



pi eces. The fat conposition nust ensure that the pieces, or the coated
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20  the fat must have a solid fat content of less than 10 %, preferably less than 5 %. Fats such
as milk fat, coconut fat (optionally hardened) and cocoa butter have been found to be
suitable. The composition of the coating preferably consists to at least 60 % to
approximately 99 %, in particular 65 - 80 % of the said fat. The remainder can consist of
another water-insoluble material, cocoa powder, odour substances, flavourings and

25  colourings. For natural compositions, in particular in the case of thin layers, the fat content
can advantageously be 90 - 98 %. The thickness of the fat layer can vary with the nature of

the food. Usually a thickness of 100 um to 5 mm, in particular 0.5 - 3 mm, will be
appropriate. In the case of thin layers, for example 100 pm - 500 pm, the percentage of
insoluble particles in the fat layer is preferably somewhat higher, at least 2 %, preferably 3

30 - 15 %, and the average particle size is somewhat lower, preferably 0.05 - 30 um. The fat
layer does not contain substantial amounts of sugars or other water-soluble compounds: the

sugar content is preferably below 5%, most preferably below 1%. Also, the fat layer does
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are commercially available. Examples of these are Neosyl TS® (Crossfield, GB,
20 10-12 pm), Cab-O-Sil M5® (Cabot, DE, 0.2 - 0.3 pm) and Zerofree 5161 (Huber, DK,

100 pm).

The coated ingredient is in general a food material that is moisture-sensitive, or the

moisture content of which or the water-soluble ingredients content of which is adversely
affected by moisture migration. The ingredients are frequently crispy or crunchy
25  ingredients with a low water content, with a hygroscopicity of less than 0.6. These can be
dried, baked or deep-fried products. The ingredients can also be moisture-containing
materials where the integrity or the organoleptic properties are adversely affected by
‘exchange of moisture. Examples are nuts, cereals, pasta products, other cooked doughs,
chocolate, fruit, which may or may not be dried, vegetables, potato products (crisps), etc.
30  with dimensions of the order of 2 mm to 2 cm. The amount of coating material applied is in
general 0.01 - 5 g per cm’ coated ingredient, in particular 0.02 - 2.5 g per cm’. For

ingredients with a relatively high density, such as nuts and the like, this amounts to
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suitable size varying from e.g. 100 cm’ to 10 dm’® and made of a suitable material such as

plastic, glass, coated board or paper, coated metal etc.

20 The coating material can be applied by any coating process known in food
technology, such as immersion, sugar coating, i.e. rolling in a fluidised bed, spraying or
stirring, at a temperature such that the fat is deformable and preferably molten and is able
to solidify rapidly after application.

Immersion of particles in a coating fluid is a technique that is widely used in the

25  confectionary industry and does not require any special equipment. The layer thickness is
determined by the viscosity of the coating material and/or by the rate at which this changes
(solidifies) after application. In the case of spraying the coating fluid can be applied via
nozzles to diverse substrates. With this procedure the substrates can be kept fluidised and
mixed with a mixer. It must be possible to atomise the coating fluid with this procedure.

30  Sugar coating is another technique that is widely used in the confectionary industry and is
carried out with the aid of a sugar-coating mill. In the case of sugar coating a centre is

coated with, for example, a layer of sugar and/or chocolate. In other words, dragée products
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number of pieces that were treated with the coating containing silicon oxide 15 of the 16
(94 %) were still crisp. When a coating without silicon oxide was used, all pieces were

completely soft after 21 days.

20
Table 1: Assessment results
Number of days Yoghurt White custard
% crisp % soft % crisp % soft

1 100 0 100 0
3 100 0 100 0
7 100 0 100 0
14 88 12 100 0
21 100 0 88 12
28 100 0 - -

Example 2

25 Round biscuit pieces were coated with Mixture 1 (74 % cocoa butter, 22.5 % cocoa
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pi eces ceandss of 46 0Mixtyrel o 2eoating wit hout silicon 15 oxide, were crisp
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pieces per 200 ml) and stored cool. The crispness of the coated biscuit pieces was assessed
organoleptically over time after 1, 3, 7, 14, 21 and 28 days (see table below for results).

95 % of the pieces coated with Mixture 1, the coating containing silicon oxide, were crisp
after 28 days. Only 70 % of the pieces coated with Mixture 2, coating without silicon

15 oxide, were crisp after 28 days.

Table 2: Assessment resulls

Number of days Coating Mixture 1 Coating Mixture 2
% crisp % soft % crisp % soft
7 95 5 75 25
14 100 0 85 15
21 90 : 10 76 24
28 95 5 70 30
20 The coated pieces were also placed in a glass beaker containing water (50 pieces per

litre) and stored cool. The coated biscuit pieces were assessed for buoyancy over time after
7, 14, 21 and 28 days; leaking and soft pieces sink to the bottom (see table below for
results). 94 % of the pieces coated with Mixture 1, the coating containing silicon oxide,
were still crisp after 28 days. Only 78 % of the pieces coated with Mixture 2, coating

25  without silicon oxide, were crisp after 28 days.
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PCT/ NLO2/ 00488 7 Table 3: Assessnent results Nunber of days Coating
Mxture 1 Coating Mxture 2 % crisp %soft %crisp %soft 14 98 2 83 12

21 94 6| 3ndfer o28ay34 6 78 ZTdatifxMipluee B 5 Round bi saCéatingiMiczase der e coat ed

with Mxture 1 (94 9 coconut fat— CUﬂyLuR S ) ﬂDU;%Ef%T_BE' 6 %
silicon|oxide) in a|sugaf-Esating ketPIS&R( di alret er® BiSPt he | bowt® SO

approxi matel y; 25 cm| di amgfger of |t he openi ng ppproxdgmately 18 cgp the bow
was pl | e of approxiratelyr—45—+As—arefererce—identica

l ™I
bi scuit |piece2l were | coat &4 with|100 %bcoconut fat &M xturle 2). l8he kettle

was filled w 470 T ritre) 10 scurts. Th oati g matgri al was
introduced i né% t he guéar égioati nu) ketrl%lp in 10 gr a&gcpnrt i ?mq 32?1 at_a
tenperature of 60 C. Cooling was effected manually by switching a fan
position in front of the bow on and off. The final weight of the pieces
was 870 gggﬁthauantity of coating material applied 400 gram. The coated
pi eces were RRAAd MHiseH pRER wek bodted wigdMixturer1 qUsbarddchtht PlaBCESIdeRS 200
m) and stored cool. The crispness of the 15 coated biscuit pieces was
assessed Speciein Bhrgrrincattely, BEt @Po gilicamoxide) inla shegscoatiag ket (@iameaterof the

Lg?ggt %Pg\]ﬁggpﬁép)?{mattg}g 28i c%:,e 1a1%8t%} 89 thve\:li otp%n}n%eap%f)@)}iringgl)? P8 tc%i; Qflé] go@i lviag on

placed at an angle of approximately 45°). As a reference, identical biscuit pieces were

coated with 100 % coconut fat (Mixture 2). The kettle was filled with 470 g (1.34 litre)

10  biscuits. The coating material was introduced into the sugar-coating kettle in 10 gram
portions and at a temperature of 60 °C. Cooling was effected manually by switching a fan
positioned in front of the bowl on and off. The final weight of the pieces was 870 gram
(quantity of coating material applied 400 gram). The coated pieces were then mixed into
full fat yoghurt or custard (8 pieces per 200 ml) and stored cool. The crispness of the

15  coated biscuit pieces was assessed organoleptically after 7, 14 and 21 days (see Table 4 for
results). 100 % of the pieces coated with the coating containing silicon oxide were still
crisp after 21 days. A variant with pure coconut fat as the coating gave 12 % pieces that

had become soft after 21 days.

20 Table 4: Assessment results
Number of days Coating Mixture 1 Coating Mixture 2
% crisp % soft % crisp % soft
7 100 0 93 7
14 100 0 95 5
21 100 0 88 12




crisp after 21 days. A variant with pure coconut fat as the coating gave 12
% pi eces that had becone soft after 21 days. 20 Table 4: Assessnent
resul ts NwomsnomBe days Coating M xture 1 Coating M xture 2CTINLO3pPoBEsoft %
crisp %soft 7 100 0 93 7 14 100 0 95 5 21 100 O 88 12 WO 03/007736

PCT/ NLO2/ 00488 8 Exanple 4 Round biscuit pieces were coated with M xture
1 (94% cocoa butter: Astra A type F f8 om ADM Cocoa, and 6% silicon oxide)
foll owi ng the procedure of exanple 2. As a referénce, identical biscuit

pi eces xanpdafed with 100% of the sane cocoa butter 5 (Mxture 2). The
coated pi eceqifif 8idbie Bidibefere! il Mifhro/P ngja% bodfa Bfkt: Wi Yo e and
assessed organol eptica fy as escrl be in exa ‘?he resul ts’are given
in Tabl e flom AIBM Qbemeand @3t adicontdxidd) ibleowing uherp&ocaadufd oflexdhmle i pAsahit er
28 days, whereas. onl % of fhe i eces coate xture 2 were crisp
2 ter 26 BRSO THTIAN e BIECSERIC POdEN PRUNAL 061 PALFIECHU RN Xt Ur o
1 Coatsln M\@(t’ﬁl-%‘ie 2 %crispin %crispin%crispin %crispin custard

yoghurt custard ‘yoghurt 3 100 100 60 60 7 100 100 10 30 14 90 100 30 20
21 90 90 60 Jhe @BtetlOPictGOWRE BEn mixedOnBAJD T3 GoghOTy Mt GR)@Q488tard and

assessed organoleptically as described in example 2. The results are given in Table 5. The
pieces coated with Mixture 1 were still 100% crisp after 28 days, whereas only 20% of the
pieces coated with Mixture 2 were crisp after 28 days.

10

Table 5 Assessment results

Number of days Coating Mixture 1 Coating Mixture 2
% crisp in % crisp in % crisp in % crisp in
custard yoghurt custard yoghurt
3 100 100 60 60
7 100 100 10 30
14 90 100 30 20
21 90 90 60 30
28 100 100 20 20

15



9 dains 1. A conposite food conprising a particul ate noisture-sensitive
food ingredient that has a continuous fat phase in which 1 - 15 % (nfm
wat er - i nswbubloe77acd fat-insoluble 5 particles having an acemageopasticl e
dianeter of 0.05 - 100 mare present, in a water- containing edible or
drinkabl e medium 2. A conposite food according to Claim1l, wherein the

i nsol ubl e particles conprise silicon dioxide, single or conposite
silicates or cellulose. 3. A conposite $ood according to Caim1l or 2,
wherein the insoluble particles conprise 10 silicon dioxide. 4. A
conposi t €1pd according to any one of Clains 1 - 3, wherein the insoluble
particles have an average particle dianmeter of 1 - 30 m 5. A conposite
food according to any one of Claims 1 - 4, wherein the fat phase contains
3 - 10 % (mMn) insoluble particles. 15 6. A conposite food according to any
one of Clai&sorthpesitt, foodheorepxrisinge pfanindlaitmgpédireﬁcnsitmrfpod is%sedimtshatdnes eal s,

fruit, vegetahles, hoc at e, o] ur.es ere

food accor dfioRYNIJisa C@HFSI?@ {%% Gﬂ’{ ﬁ]ietrﬂ’%sog‘g’tle pzmﬁlséat 15&3%1
coatigg havipgees ﬁi%x’fééﬁ?ﬁ&er@ée Parfkcle dimﬁéér%ﬂ‘lﬂoﬁ 0o ?hﬂﬁx‘% PrERA, tih YevagL e of
f ood |ngred|ent A conposite food according to any one of O ains

1- 7, wher eisontdimng ddiblecoralringablakagdiven. nedi umis a dairy product. 9. A
conposite food consisting of a coat ed food ingredient accordi ng to any one

of Saim A-Bumdfileobe BRGEE (RSO Bhisly ihOnbBiOpgRRt Sorfiflh "9 2

f ood |ng i'sing ap I ing a dlsper5|on o

wat er - i nsolsmécﬁm aoeldé %inglm@cxidmk;ioelt@ﬁhbated @scellaldsflg an average particle
dianeter of 0.05 - 100 min a fat to the food ingredient at a tenperature
above the nelting point of the fa

3. A composite food accordmg to Clalm 1 or 2, wherein the insoluble particles comprise

10 silicon dioxide.

4. A composite food according to any one of Claims 1 - 3, wherein the insoluble particles

have an average particle diameter of 1 - 30 pm.

5. A composite food according to any one of Claims 1 - 4, wherein the fat phase contains

3 - 10 % (m/m) insoluble particles.

15 6. A composite food according to any one of Claims 1 - 4, wherein the food ingredient

comprises nuts, cereals, fruit, vegetables, chocolate, pasta or mixtures thereof.

7. A composite food according to any one of Claims 1-6, wherein the fat phase is a
coating having a thickness of 0.1-5 mm around a moisture-sensitive core of food

ingredient.

20 8. A composite food according to any one of Claims 1-7, wherein the edible or drinkable

medium is a dairy product.

9. A composite food consisting of a coated food ingredient according to any one of Claims

1-8, which is packed in a container.

10. A process for coating a food ingredient, comprising applying a dispersion of 1 -
25 15 % (m/m) water-insoluble and fat-insoluble particles having an average particle
diameter of 0.05 - 100 um in a fat to the food ingredient at a temperature above the

melting point of the fat.



