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I nvention relates to a coated food ingredient which by virtue of the
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13 In WO 97/15198 a composite food that keeps well at 5 °C is described in which a
\moisture barrier has been applied between a water-based food ingredient, such as soft curd
cheese, and a fat-based food ingredient, such as chocolate. The moisture barrier consists of
50-70% fat and 30-50% lactose and serves to restrict transport of water from the
aqueous layer to the fat layer in the food. _ _

20 ' .According to EP 1036507 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 '_crackiﬁg 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




~and cracking of the container in air, leaking time of a ygyghe éjog
container is not inproved by the fi I l er, or is even deteriorate The
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coati ng e surprisingly inproved b dition o such 1 nert particles,
such t hagdiven, itepyerelient being contad with hemnﬂnm &y plasss inewlech 1 — 15 % (m/m) water-

insoluble and fat-insoluble particles having an average particle diameter of 0.05 — 100 um are
present. It is found that the moisture-resistant properties of a fat-based coating are sﬁzprisingly
improved by the addition of such inert particles, such that crispy pieces retain their crispness even
in a chilled, but not frozen, aqueous environment for a prolonged period, that is to say four weeks

or more.

.The continuous fat layer in the coating according to the invention consists of fats
which are partially crystalline at low temperatures (0 - 15 °C), that is to say have a solid fat
coﬂtent of at least 30 %, preferably at least 50 %, at 10 °C, Because of the taste of the fat,
the melting point of the fat must be no higher than 37 °C, that is to say at that temperature

“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 bt_:
suitable. The composition of the coafing 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 m'a{terial, cocoa powder, odour substances; flavourings and
colourings. For natural composi.tibns, 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
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thin |ayers, for exanple 100 pm - 500 pra, the percentage of insoluble
particles in the fat |ayer ispreferably sonmewhat higher, at |east 2 %
preferably 3 . 15 %  and the average particle size is sonewhat |ower,
preferably 0.05 - 30 tim The fat |ayer does not contain substanti al
anounts of sugars or other water-sol uble conpounds: the, sugar content is
preferably bel ow 5% nost preferably below 1% Al so, the fat |ayer does.
16 January 2006 WD 031007736 PCT/ NLO2/00488 3 not contain substantia
amounts of the noisture-sensitive ingredients: i.e. the fat phase is
coated on, but not mxed with the ingredient.




The particles in the continuous fat |ayer are insoluble ippakLaF@ed
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 Cookbq THBtHMES® BBt rLIE rpae oLt T 1nES Py tAgt T aegpche 1"
veget ablygfige pRtidt iz RIS fo grehteSian 10@{us, preferably less than 50 pm and in
particular less than 30 pm. The minimum particle size is approximately 0.05 um;
preferably the average particle diameter is at least 0.1 pm. Suitable types of silicon dioxide
are commercially available. Examples of the;e are Neosyl TS® (Crossﬁeld, GB,
20 10 - 12 pm), Cab-O-Sil Ms® (Cabot, DE, 0.2 - 0.3 um) 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
_matérials 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 mum to 2 cm. The amount of coating material applied is in
-general 0.01 - 5 g per em’ coated ingredient, in particular 0.02 - 2.5 g per em’. For

ingredients with a relatively high density, such as nuts and the like, this amounts to
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I ngr edi ents wth a relatively | ow (apparent) den_S| ty, such as cake,
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partlcul ar dairy products such_as,_yoghurt, custard sof ur.d cheese,

cheese,ofilcd 5 ¢ tisphuble selid, inpariowar siligen diexids, areqwetected iF&%PV“%'ﬂS‘r ed cool (4
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convenl ent cont al ner o suita sl ze varyi ng from e. g. 100
cnB t o c¢hBcadat pienes oraatkerdbt-rchsprrticids! withmatdianictdr of Rchimato 1 ghmaistd dairygl ass,

coat ed. board oy. paper, coated netal. etc. In a second aspect of the present

i nvent i BSPAUCE 9F is provided a process for coating a food ingredient
sel ect ed fl'ttama&woﬁs etﬁ&b&%blﬁ is irf fdhbdal a Ye@Eh@bdioR, witthe Biphaver daghta and
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and a hygroscomcltyo at least 0.85, such as drinks, sauces, soups, cakes, pastries, snacks

15 and in particular dairy products such as yoghurt, custard, soft curd cheese, cheese, ice-
cream mixes and the like. Such foods are usually stored cool (4 - 7 °C); the products can
optionally also be stored frozen. The product is conveniently packed in a container of
suitable size varying from e.g. 100 e’ to 10 dm® and made of a suitable material such as
'plastlc gIass coated board or paper, coated metal etc. In a second aspect of the present
mventlon, there. is provided a process for coating a food ingredient selected from nuts, cereals,
fruit, vegetables, chocolate, pasta and mixtures thereof, comprising applying a dispersion of
1 — 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, wherein the fat is solidified rapidly after application. In a third aspect of the
present invention, there is provided a coated food component consisting of a moisture-
sensitive food-containing core selected from nuts, cereals, fruit, vegetables, chocolate, pésta
and_mixtutes thereof, and a moisture-resistant coating having a thickness of 0.1-5 mm, the
coating containing 1 — 15, wt.% of silica or silicates having an average particle diameter 0f 0.05
— 100 pm, the coating not containing the moisture-sensitive food.




1 - 15% (mm water-insoluble and fat-insoluble particle ' aver age
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t enperature above the nelting point of the fat, wherein the fat is
solidified rapidly after application. In a third aspect of the present
invention, there is provided a coated food conponent consisting of a

noi sture- sensitive food-containing core selected fromnuts, cereals,

fruit, vegetables, chocolate, pasta ,and m xtures thereof, and a
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coating mll. A snooth, regular and closed surface of coggihg el al is
obtained by nutual rotation of centres in a rotating sugar-codting mll. 5
Exanpl e I Round biscuit pieces were coated with a m xture of 74 % cocoa
butter, 22.5 % cocoa powder and 3.5 %silicon oxide_j r-coating
kettle W&"é(ﬁ%ér of the bow approximately 25 cm df}&ﬂgﬁ%ﬁeﬂ% t he opening
approximately 18 cm bow placed at an angle of approximtely 456). The
kettle was filled with 400 g (1.14 4) biscuits. Coating 10 naterial was

i ntroduced into the sugar-coating kettle in 10 g portions at a tenperature
of 40 £ (mbedy applyieg 2(ayer oh layeDc@iifg, tohestresrveltich 490ottig in Hs1PAE) . Cool i ng

was effected Ir ooling. The final weight. of the.pieces s 904.5 ¢
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the Ccoah@dalRb@E&Bo WS M xRk ipaf-tdating @il yoghurt  and some were mi xed
with white custard (8 pieces per 200 mMl in each case) and stored 15 cool.

The crispness of the coated biscuit pieces was assessed organol eptically

aftesr 1EJ£09,F3% days. The results are given in Table 1 below. It can be seen
fromthi's table that of the total nunber of pieces that were treated with
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angle of approximately 45°). The kettle was filled with 400 g (1.14 1} biscuits. Coating
10  material was introduced into the sugar-coating kettle in 10 g portions at a temperature of
40 °C (shear rate 10 s' : 0.276, shear rate 100 s : 0.201). Cooling was effected by air
cooling. The final weight of the pieces was 904.5 g (the calculated average layer thickness
was 1.29 mm). Subsequently some of the coated pieces were mixed with full fat yoghurt
and some were mixed with white custard (8 pieces per 200 ml in each case) and stored
15 . cool. The crispness of the coated biscuit pieces was assessed organoleptically after 1 to 28
- days. The results are given in Table 1 below. It can be seen from this table that of the total
- 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
‘ 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




Exanpl e 2 25 Round biscuit pieces were coated with Mxturg gnug%/lz(ﬁ%cocoa
butter, 22.5 % cocoa 16 January 2006 WO 03/007736 PCT/ NL(.l) /IOO4 8 6 powder,
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appl i ed, bﬁxﬁﬁh@elf |4§‘§UAE a%ﬁ?&&,'ad‘énﬁéﬁ%ﬁbbﬂc&%&& icbates with Mﬁkﬁtr@d pi ece
con5|sts of 40 M'xture 1 or 2). 10 The eces were then mxed into

full fdf76g8gkesce bmtery%} B Gueacoa pawderk The Isetsle (Wf@ ﬁll&i witad4der(49dies ) and
st ored fAssgssed
or ooy ke, TAY Cookl BRGAEWE skl BRAE el SMhL \MEEEMBEBRZS BT, |
bel ow fddreQx ébuhﬂ@x)vas el tedh byf blbhmgmreﬂagpmmiataéﬂb/ Wb £@ itbxhaiketld Thehe coati ng

‘containing sjl]icop oxide, re cr fter 70 % of the

pi eces %‘HEWE’@LWfttHe W?&Waé\eg kg(’(g%nﬁ&go H’@d?a %rfalﬂ’%'r?% )‘oﬁ] ¥ were crisp
af ter %ﬁlxﬂ@ééswerza%lpﬁe@ to @&Sﬁﬁéﬂegl iecek 616 Wokr an@fﬁes%)/@@fbﬂtpléb@ M xture
1Coating Mxture 2 %crisp%soft%crisp% soft 557525 1410008515

2190 1omamst2g©%%®@@me 1or2).
10 The coated pieces were then mixed into full fat yoghurt or yellow custard ("vla") (10

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 results

| Number of days - Coating Mixture 1 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 pér

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.




20 The coated pieces were also placed in a gl ass beaker Wl ter
(50 pieces per |litre) and stored cool. The coated bi scuﬁt%q%@eag%g&v@?e
assessed for buoyancy over tinme after 7, 14, 21 and 28 days; | eaking and
soft pieces sink to the bottom (see table bel ow for resultés?). 94 % of the
pi eces YOPEH ™G th M xture 1, the coating containi ng BETNCEW*Exi de, were
still crisp after 28 days. Only 78 % of the pieces coated with M xture 2,
coating 25 without silicon oxide, yer e crisp after 28 days. 16 January
2006 WO 03/007736 7 Table 3: Assessnment results PCT/NLO2/ 00488 Nunber of
daysCoating M xture 1Coat i righld3xUssesn@2nrendisspYsoft Y%eri sp¥soft 149828812
219468416 289467822 Exanple 3 5 Round biscuit pieces were coated with

M xture 1 (94 % coconut fat: Coldcup Special, Vandernoortele, BE, 6 %
silic oxi deJ-injia su -G : ettle [(di anme - Of » bow
appr ox ir}\rlf’ﬁ?xbeefi)/f\dfgs ¢m diga 1&%{1\:&%& '( E:‘Sﬁtm%M 82 t he bow
was pl aced at an|angbecrisp appr oxbismfiel y 45) .%Adsm r df er eiceft i denti cal

bi scuift—pieces werre cogted th 10 U/ocoTconutS at (NI'XTurg, 2). [he kettle
was fiflled Wth 470 g (°£.34 litre) 10 bhisicuits®™ The coatintf nategi al was

i ntroduced gnto the sugar-coating kettle in 108gram |portiphs ang at a

t enperfattte—of—661+€—Coot+rg—was—ef fectedanuglty byrswtginmg=a fan

posi tiloned #h fromt of Hhe boW on &nd offf. Thé®finail weight of the pi eces
was 870 gram (quantity of coating material applied 400 gran). The coated
pi eces were then mxed into full fat yoghurt or custard (8 pieces per 200
m) and™é@téd cool . The crispness of the

5 Round biscuit pieces were coated with Mixture 1 (94 % coconut fat: Coldcup

Special, Vandermoortele, BE, 6 % silicon oxide) in a sugar-coating kettle (diameter of the
bow! approximately 25 cm, diameter of the opening approximately 18 cm; the bowl was
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




15 coated biscuit pieces was assessed organol eptically af nd 21
days (see Table 4 for results). 100 % of the pieces coatlziasgngaﬂr,'u%0661
coating containing silicon oxide were still «crisp after 21 days. A variant
W th pug nut fat as the coating gave 12 % pi ece d becone soft
af ter 2?’%(]@&@83630 Tabl e 4: Assessnent results Nunberst’gftr}}géyo ating M xture
1Coating Mxture 2 %crisp%soft%crisp% soft 71000937 141000955 2110008812
16 January 2006 WO 03/007736 PCT/ NL.02/ 00488 8 Exanple 4 Round biscuit

pi eces were coated with Mxture 1 (94% cocoa butter: Astra A type F from
ADM Cocpenmpédl 6% silicon oxide) follow ng the procedure of exarrpl e 2. As a
reference, _identical biscuit pieces were l(/:\éat ed with 100%%1; gl same cocoa

butter 5 ®eund bis@itpiecesgrecpziehwityMixuee LWEAG oRbUe: dgirp f at
- yoghurtg, &22{. P%iﬁlg'@% & Uslaago sfHabh oﬁaé)eﬁﬁa#mgrta@@mceaﬁe 6P kkapAs 2088 Gr i bed in

exanpl e results are given i'n Tab pi eces coated with
M xt ur ereferenes, eidettichll bis@ir/picedssyerafaoated Z’Blﬂdd%% qﬁwéweeumeomcya Doterof the
p| ec n@ﬁam? with Mxture 2 were crisp after 28 days. 10 Table 5
¥ ul ts Nunmber of daysCoating M xture 1Coating Mxture 2 %crisp

i n % Cri sp The coated pieces were then mixed into full fat yoghurt or yellow custard and

assessed organoleptically as described in example 2. The results are given in Table 5. The
pieées 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




%crispin %crisp in custardyoghurtcustardyoghurt 310019Qg6 fdg1001030
14901003020 2190906030 281001002020 15 16 January 2006 Clains I. A
conposite food conprising 4 particul ate noi sture-pensitive fbgd ingredi.ent
selected. fromnuts, gereals, fru?t, vegetablcs, chocolate, pasta and
Wares thereof 4 a water containing edible or drinkable nmedium the
I ngredi ent being coated with a continuous fat phase in which 1-15 % (non)
wat er -i nsol ubl e and i nsol uble particles hating an avenge particle dianeter
of 0.05Clait®0 jtn are present, 2. A conposite food according to 01 1,
wherein the insoluble particles conprise silicon dioxide, single or
conposite silicates or cellulose 3. A conposite food according to Claim 2,
~wherein the insoluble particles conprise silicon dioxide. 4. A conposite
f ood actoddiamposite fed pompuising Lpirtigiase moishreensifive foed inprediset sehagted ubl e panicl es

have an a a&'! & i‘&ﬁ& 1 d Bixre N Rgsdet f‘p&% according to
any one o¥&%i§$& -EZH?f é@%ﬁnh?ﬂ%$¥é??ﬁﬂa§e contqingﬁag -10 % (mr)
i nsol ubl ecqutainiigddibls or grinksblewediume, theirewdignidbainggoaied veithe eonGmors O e= 1. r 5,
wherein t . ggﬁﬁ I {ey m@y%gelﬂ_ | 8 R slsb) é‘ﬁ%ﬁ@& vy © MM around a
noi st ure—&%s etllﬂv o% #oﬁggl [ ngg@d(g%}{éeétﬁ . At * vanJu
- avergge parficle dismeter of 0,05 - 100 pm are present,
2. A composite food aecording to Claim 1, wherein the insoluble particles comprise -
- gilicon dioxide, single or composite silicates or cefiylose,
3. A composite food according to Claim 2, wherein the insoluble particles comprise
silicon dioxide.
4, A sqmposite food seoqrding to any ong of Claims 1 - 3, Wherein the insolghle particles
have an avegpge padicle diaweter of 1 ~ 30 pm,
5. Anompusi{efondawordhgto anty one of Claims 1 - 4, wherein the fit phase contains
3 = 10 % (m/m) insolwhle particles.
6. A composite food gocording fo uy one of Claims 1 - 5, wherein flic fat phase is a
coating having & fhickness of 0.1-5 mm sroynd a mojsture-seasitive core of food
inpredient.
7, - A composite food according to any one of Clslms 1 - 6, wherein the edible or drinkable
uedinm ig a dajxy product.
8. Acomposite food according to any ono of Claim | ~ 7, which is packed in 4 container,
9. A process for coating a food-ingredient selected from nuts, cereals, fruit, vegetables,
chocolate, pasta and mixtures thereof, comprising applying a dispersion of 1 — 15%
(n/m)} water-insoluble and fat-insoluble particles having an average particle
diameter of 0.05 — 100 pm in a fat to the food ingredient at a temperature above the
melting point of the fat, wherein the fat is solidified rapidly after application.

10. A coated food component consisting of a moisture-sensitive food-containing core
seiected from nuts, cereals, ﬁ'uit, vegetables, chocolate, pasta and mixtures thereof, and
a moisture-resistant coating having a thickness of 0.1-5 mm, the coating containing 1 —
15 wt.% of silica or silicates having an average particle diameter of 0.05 — 100 pm, the

coating not containing the moisture-sensitive food.




7. A conposite Thoc according to any one of Claim 1.6, W@gﬁﬁ%}jmﬁ edi bl e
or drinkable pnctliumis a. daily product. 8. A conposite fo accord to
any ono of Claims 7, which is packed in a container. 9. A process for
coating a food-ingredient selected fromnuts, cereals, fruit, vegetables,
.chocol ate, pasta and m xtures thereof, conprising applying a dispersion of
1 - 15% Wn) water-insoluble and fat-insoluble particles having an average
particge di.apeter of 0.05 at. . to he food redient at a
Penper o e 8EBYE bitenceh apiting W oRR |G ool pd Rebiiieap RS 0 Far o1s
solidified%ba@mﬂbymmﬁkemwm@aﬁaeagngnmbfmmmﬂm@mnﬁadoﬁmod conponent
consisting of a noisture-sensitive food-containing core selected from
nuts, cereals, fruit, vegetables, chocolate, pasta and m xtures thereof,
and a noisture-resistant coating having a thickness of 0.1-5 mm the
coating containing 1 - 15 w.%of silica or silicates having an average
particle dianeter of 0.05 - 100 fun, the coating not containing the

noi sture-sensitive food. 1 6 January 2006 10 11. A coated food conponent
according to claim 10, wherein the coating contains, 3-10 w.%of silica
or silicates having an average particle dianeter of 0.05-100 pm






