
WO 2005/029975 PCT/NL2004/000271  Moisture-barrier
coating layer for foods The invention relates to a
moisture-barrier coating layer for foods, to  a method
for applying such a coating layer to a food and to a
food provided  with such a coating layer. The
preservability of foods is, in addition to being
enhanced by  5 factors preventing decay, enhanced by
measures reducing the diffusion of  moisture through
and/or from the product. For instance, a moisture
impermeable package around a loaf of bread prevents it
from dehydrating  rapidly. The use of a coating layer
having moisture-barrier properties is  10 particularly
advantageous for composite foods in which the water
content in  the various components is different and
may not alter significantly during  storage. A
'moisture-barrier coating layer in or on a food must
purely consist of  edible ingredients and be edible as
a whole, as well. To "realize "this, a number of
products, typically based on fat (i.e.' 15 chocolate
and mayonnaise)," are used to keep different
components in composite  foods having different
moisture contents separated from each other. However,
in practice, the moisture resistance of these
so-called moisture-barriers is  found to be too low of
too limited applicability or too short in duration. A
moisture-barrier protective layer consisting of, for
instance, chocolate can be 20 affected by temperature
and, moreover, has a highly characteristic flavour
which is not always desired. Mayonnaise can penetrate
into the surrounding  food or be incorporated therein,
thereby causing, over time, the moisture- barrier
protective layer to become thinner. For that reason,
the moisture- barrier action and applicability of a
number of existing, edible moisture 25 barriers are
limited and improvement is desired. Alternative
solutions are based on a reduction of the difference  



between the water activities (Aws) of the components
between which transport  of moisture is to be
prevented. An example of such a solution consists in
the WO 2005/029975 PCT/NL2004/000271  2 reduction of
the Aw of the stuffing of cake which is in contact
with a moist  component such as custard. In order to
delay the transport of water, the  stuffing is made to
be extremely sweet which, because of the flavour, is
often  undesirable, or a very sweet jam is provided
between the yellow pastry cream  5 and a bottom of, in
this case, a flan. Much research in the field of
edible moisture-barriers, inter alia for  coating.
tablets, has been carried out by the pharmaceutical
industry. For  instance, British patent application
756082 describes that the moisture  sensibility of
tablets can be reduced by mixing the
moisture-sensitive powders 10 with a solution of a
prolamin in alcohol and then to process this into
tablets.  Shellac, often in combination with
hydroxypropyl cellulose, is also an  often used
biopolymer in the application of a moisture-barrier
coating on foods  (see, inter alia, US 4,820,533). The
combination of shellac with prolamin is  used for this
purpose as well (EP 0 090 559). 15 In the
international patent application 95/23520, an ice
cream  composition is described in which sugar
particles are present, encapsulated in  a layer of
butterfat. The sugar particles are very small (< 2000
m). Owing to  the. layer, of butterfat, the sugar.is
prevented from dissolving in the ice cream  and
causing the ice cream to have a lower melting point.
The eventual product 20 has the same flavour and
mouthfeel properties as normal ice cream but can be
kept in frozen condition easier. There is a strong
need for edible coating layers with a better
moisture-barrier action, with a longer life span, with
broader applicability,  with a higher temperature
stability and with a greater elasticity. To a large 



25 extent,.this need is motivated by the growth of the
market of composite foods,  including convenience
food. In such foods, moisture-containing ingredients
are  combined with dry ingredients. The occurrence of
moisture migration or  moisture diffusion through the
food causes a rapid and considerable reduction  of the
flavour and the texture of the food and in particular
of the dry 30 ingredients. WO 2005/029975
PCT/NL2004/000271  3 According to the invention, is
has now been found that water  transport between
components with a different moisture content in a
composite food can be prevented, at least inhibited by
using a coating layer  between the two components,
which coating layer is based on an acetoglyceride 5 of
a mixture of acetyoglycerides in which a particular,
minimum amount of  short-chain fatty acids is present.
Such a coating layer is more effective than coating
layers based on  heterogeneous fats, which is
particularly surprising since it is known that, in
general, in this field of application, acetoglycerides
function less well than 10 heterogeneous fats. In this
connection, reference can be made to, for instance,
international patent application 97/15198. Hence, in a
first aspect, the invention relates to a coating layer
for  inhibiting water transport between components
having a different moisture  content in a composite
food, which coating layer comprises an acetoglyceride
or 15 mixture of acetoglycerides, wherein at least
20%, preferably at least 30% of the  fatty acid chains
contains less than 10 carbon atoms or has been
replaced with  a hydroxyl group, which acetoglyceride
or mixture of acetoglycerides is solid  .for at least
40% by weight. In a second aspect, the invention
relates to a composite food 20 comprising components
with a different moisture content between which a  



coating layer has been applied for inhibiting water
transport between the  components, which coating layer
comprises an acetoglyceride or mixture of
acetoglycerides in which at least 30 % of the fatty
acid chains contains less  than 10 carbon atoms or has
been replaced with a hydroxyl group. 25 The invention
further relates to a method for preparing a composite
food comprising components with a different moisture
content, wherein  between the components a coating
layer is provided, which coating layer  comprises a
solid acetoglyceride or solid mixture of
acetoglycerides in which at  least 30% of the fatty
acid chains contains less than 10 carbon atoms or has
30 been replaced with a hydroxyl group. WO 2005/029975
PCT/NL2004/000271  4 Surprisingly, it has been found
that a coating layer according to the  invention is
capable of preventing water transport between
components in a  composite food in a highly efficient
manner and for a long period of time. Dry  biscuits
particles coated with a coating layer according to the
invention, for 5 instance, can remain dry and crunchy
for a very long period of time even when  they have
been incorporated into a highly aqueous component such
as custard  or ice cream. In contrast with known,
fat-based coating layers for inhibiting  water
transport in composite foods, a coating layer does not
exhibit breakage  during storage or through contact
with a highly aqueous component of a food. 10 The
presence of a coating layer according to the invention
has no or  hardly any noticeable effect on the flavour
experience of a food. The mouthfeel  is basically not
adversely affected either. As stated, a coating layer
according to the invention comprises a  specific
acetoglyceride or mixture of acetoglycerides .
Preferably, the coating  15 layer consists
substantially only of this acetoglyceride or
acetoglyceride mixture. According to the invention,
acetoglyceride is understood to mean a  



glycerol esterified with three fatty acids.
Specifically, at least 20%, preferably  at least 30%
of all fatty. acids in the acetoglyceride or of all
fatty acids in the  mixture of acetoglyceride g de, is
short-chained; or has been replaced with a  30
hydroxyl group. If a mixture of acetoglycerides is
used, it is desired that the mixture  is homogeneous.
This means that the different acetoglycerides are very
thoroughly mixed together. Preferably, this condition
is stable over time, so  that the mixture
substantially does not spontaneously separate. 25 The
term short-chain fatty acid chain is understood to
mean a fatty  acid chain containing no more than 10,
preferably no more than 8 carbon  atoms. Of the 20%,
preferably 30% fatty acid chains mentioned, preferably
at  least half contains less than 4 carbon acids. The
remaining fatty acid chains in  the acetoglyceride or
mixture of acetoglycerides are long-chain fatty acid
WO 2005/029975 PCT/NL2004/000271  5 chains, i.e. they
contain at least 16, preferably between 16 and 22
carbon  atoms. If a mixture of acetoglycerides is
used, preferably, no more than 20%  by weight of mono
and/or diglycerides are present, calculated on the
mixture of  5 acetoglycerides: =It is particularly
preferred that no single fatty acid chain at all  is
replaced with a hydroxyl group. The acetoglyceride or
mixture of acetoglycerides which is  incorporated into
a coating layer according to the invention is solid.
This  means that under the conditions in which water
transport in the eventual food 10 is to be inhibited
(the so-called application temperature) the
acetoglyceride or  mixture of acetoglycerides is
solid. Often, the storage and consumption
temperatures of the food will then be of importance.
In this context, the term  



solid means that the acetoglyceride or mixture of
acetoglycerides is for at least  40%, and preferably
substantially entirely, in crystallized condition. For
a 15 description of the nature and possible
preparation of acetoglycerides, reference  is made to
the international patent application 94/18290 and US
patent  5,380,544. The content of both documents is
understood to be incorporated  herein by reference.
Optionally, a coating layer according to the invention
can also 20. contain suitable additives. Examples of
such additives are emulsifiers, sugar,  cocoa powder,
aromatics, colorants, anti-oxidants and the like.
These additives  will always be present in small
amounts, so that the coating layer consists of  ,the
above-described acetoglyceride or mixture of
acetoglycerides for at least 95,  preferably at least
99 % by weight, calculated on the weight of the
coating 25 layer. For the application of a coating
layer according to the invention,  first, a
composition is prepared of all components desired in
the coating layer.  As a rule, this will only be the
acetoglyceride or mixture of acetoglycerides.  This
composition is brought into a processible form, for
instance by melting or 30 by dissolving, dispersing or
emulsifying WO 2005/029975 PCT/NL2004/000271  6
suitable solvents are solvents suitable to be used in
foods and which can be  easily removed through, for
instance, evaporation. Specific examples are water
and ethanol. When a solvent is used, the solution,
dispersion or emulsion of the  acetoglyceride or
mixture of acetoglycerides will contain between 10 and
99% 5 by weight, preferably between 50 and 90 % by
weight of the acetoglyceride or  mixture of
acetoglycerides, calculated on the weight of the
solution, dispersion  or emulsion. The processible
(liquid) composition can be applied in a suitable  



manner to a component which is incorporated into a
composite food according  10 to the invention. This
can be done by means of coating with the aid of a
liquid curtain, in a fluidized bed, through panning,
spreading, spraying, spouting,  atomizing, immersing,
brushing and/or rolling. Preferably, this is done at a
temperature above the melting point of the
acetoglyceride or mixture of  acetoglyceride used. The
composition applied to the food is then preferably 15
cured or dried. Curing scan be done at a temperature
below the crystallization  temperature .of the
acetoglyce ride or mixture of acetoglycerides (fob
instance  between 0 and 15C). Drying can be done at
room temperature or at a slightly  increased
temperature, .but, preferably at a temperature below
the melting  temperature of the acetoglyceride' or
mixture of aceto glycerides. Preferably, the 20
solvent used is substantially completely evaporated
from the composition.  After curing or evaporation of
the solvent, a moisture-barrier, edible coating  layer
having the above-described properties remains behind
on the food. It is desired that, after having been
applied to a component-of a food  which, as a rule,
can also be considered to be a food in itself, the
coating layer  25 is not exposed to high temperatures,
preferably not to a temperature above the melting
temperature of the coating layer. This means that (if
necessary) the  component should, in advance, be
boiled, baked, pasteurized or sterilized or  must have
undergone a different desired heat treatment.
Depending on the use, a thicker or thinner coating
layer will be  30 desired. A minimal thickness of -50
mi  WO 2005/029975 PCT/NL2004/000271  7 attainable
thickness is a few millimeters. Preferably, the
coating layer has a  thickness between 50 and 2000
micrometers. Foods on which or in which the
moisture-barrier edible coating layer  



can preferably be used are composite foods in which
the regulation of moisture  5 migration is desired so
as to maintain the product quality. Often, the
moisture barrier coating layer will be applied between
different layers in the food or  between different
parts. It is possible to provide moisture-sensitive
parts of a  food in advance with a moisture-barrier
coating layer and, thereupon,  incorporate them into
the food. 10 Foods onto which or in which a
moisture-barrier edible coating layer  according to
the invention can be applied are, inter alia - pastry
and cake with a stuffing, and flan, pizza, quiche,
waffle or  pancake; - bread with a stuffing including
sausage roll and almond-paste  15 pastry; - fruits,
chocolate, :nuts, muesli; cereals, cornflakes, candy,
processed  in custard, ice cream, milk, icing,
pudding, syrup, yogurt or other liquid or  moisture
containing products;: - ready-made sandwiches and
toast, including pre-packaged bread  20 rolls and
sandwiches; and - stuffed products such as candy bars
or muesli-bars. The invention will presently be
elucidated further with reference to  the following
examples which should not be construed to be
limitative. 25 Examples To compare the
moisture-barrier properties of different coating
layers, coating layers are applied to an
application-model system. Here, a  product with a low
water activity (Aw) is coated with a coating layer and
then  exposed to a product with a high Aw. Due to the
difference in Aw, water '30 migration will occur in
the direction of WO 2005/029975 PCT/NL2004/000271  8, 



decelerated, to a greater or lesser extent, by the
presence of the coating layer.  The rate at which the
Aw of the product, initially having a low Aw,
increases,  is a measure for the moisture-barrier
properties of the coating layer. The application-model
system used consists in a formed cookie, cast  5 in
bees wax in the cover of a Petri dish. A liquid
composition for the  preparation of a coating layer is
applied to the surface of the cookie with the  aid of
a brush. When the layer has cured, the cover is put on
the bottom of the  Petri dish which is filled with a
product with a high Aw. As the bees wax  allows
virtually no water migration, water can only migrate
to the cookie by 10 penetrating the coating layer. By
measuring the Aw-value of the cookie as  function of
time, the moisture-barrier properties of the coating
layer are  determined. In the experiment carried out
according to the invention,  acetoglycerides (Benefat
1H, Danisco Cultor) are provided in the application-
15 model system, they were melted to that end until no
solid phase was present any longer (70C). Thereupon,
the temperature was reduced until the desired
application temperature was obtained (50C). With the
aid of a brush, the  material was applied. to the
surface of the cookies which, in advance', had been
..brought to be desired temperature. It` was ensured
that the temperature of the  20 surface of the cookies
was lower than the crystallisation temperature of the
material that was applied. The coating layers were
applied in two steps. A  second amount was applied
after the first amount had crystallised. The  amount
of acetoglyceride provided was 0.062 g/cm3. This
yielded a maximum  average layer thickness of 0.56
millimetres. As the material gradually 25 penetrates
into the cookie, this average layer thickness will, in
reality, be  lower, depending on the temperature of
the coating layer and the surface of the  cookie. When
mention is made of a maximum average layer thickness,
this is  understood to mean the layer thickness that
would be obtained if the material  



did not penetrate the cookie. WO 2005/029975
PCT/NL2004/000271  9 Thereupon, the Aw-value of the
cookie was measured as function of  time with an
Aqualab CX-3 meter. Here, a circular sample was cut
from the  cookie in the application-model and stripped
of the coating layer. The sample  was cut up into
little pieces whereupon the Aw-value was measured. 5
Thereupon, a comparative experiment was carried out
with heterogeneous fat  (Frucaps). The results of the
measurements are represented in Fig. 1. From  Fig. 1
it appears that the results with acetoglycerides are
indeed surprisingly  better than those with
heterogeneous fat (Frucaps). WO 2005/029975
PCT/NL2004/000271  10 Claims  1. A coating. layer for
inhibiting water transport between components  with a
different.. moisture content in a composite food,
which coating layer  comprises an -acetoglyceride or
mixture of acetoglycerides in which at least  20% of
the fatty acid chains contains less than 10 carbon
atoms or has been 5 replaced with a hydroxyl group,
which acetoglyceride or mixture of  acetoglycerides is
solid for at least 40% by weight. 2. A coating layer
according to claim 1, wherein at least 10% of the
fatty acid chains in the .acetoglyceride or mixture of
acetoglycerides contains  less than 4 carbon atoms. 10
3. A coating layer according to claim 2, wherein the
acetoglyceride or  mixture of acetoglycerides contains
between 20 and 95% of fatty acid chains  having from 2
to 10. carbon. atoms and between '5 and 80% of fatty
acid chains  having from '16 to 22 carbon atoms. 4. A
coating layer according to any one of the preceding
claims, 



15 wherein the mixture of acetoglycerides -contains
less than 20% mono and/or  diglycerides. 5. A
composite food comprising components with a different
moisture  content between which a coating layer
according to any one of the preceding  claims is
applied for inhibiting water transport between the
components. 20 6. A method for preparing a composite
food comprising components  with a different moisture
content, wherein, between the components, a coating
layer according to any one of claims 1- 5 is applied.
7. A method according to claim 6, wherein at least one
of the  components is provided with the coating layer
through application of a liquid  25 composition
comprising the acetoglyceride or mixture of
acetoglycerides by means of covering with the aid of a
liquid curtain, in a fluidized bed, through WO
2005/029975 PCT/NL2004/000271  11 panning, spreading,
spraying, spouting, atomizing, immersing, brushing
and/or rolling. 8. A method according to claim 7,
wherein the liquid composition is  obtained by melting
the acetoglyceride or mixture thereof. . 5 9. A method
according to claim 8, wherein the liquid composition
is  cured after application. 10. A method according to
claim 9, wherein the liquid composition is  obtained
by dissolving or dispersing the acetoglyceride or
mixture thereof in a  suitable solvent. 10 11. A
method according to claim 10, wherein the liquid
composition is  dried after application. 


