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SUGAR COATING PROCESS AND COATED PRODUCT PRODUCED THEREBY

FIELD

[1] There is provided a process for forming a hard sugar shell on a plurality of centers.

BACKGROUND

[2] It is often desired to include a hard sugar coating on a confection, such as in
confectionery or candy coated nuts. A hard sugar coating on the exterior of a confection is
often referred to as a “hard candy shell”. In addition to providing taste enhancement to the
confection, the hard sugar coating can be used to provide a colored layer on the confection
and/or to provide a barrier between a center of the confection and the outside environment or
other outer portions of the confection.

[3] A common method of applying the hard sugar coating is by panning a plurality of
centers to create a hard sugar coating on the centers. in panning, the centers are tumbled in a
rotating pan (i.e., rotatable drum) and a liquid syrup is dispensed into the pan on the tumbling
centers. The tumbling action of the centers aids in distributing the syrup throughout all the
centers and in evenly coating the exteriors thereof. After coating the exteriors of the centers
with the syrup in the pan, tumbling of the centers continues and drying gas is applied through
the pan. Due to the removal of water with the drying gas and subsequent crystallization of the
sugar, the liquid syrup on the centers concentrates in solid content and becomes hard, forming
a solid sugar layer. Such an application of syrup followed by drying/hardening of the syrup into
a hard sugar layer is collectively referred to as a “shot cycle”. Many of these shot cycles are
typically performed — each time adding an additional hard sugar layer to the centers — in order
to achieve the desired thickness, coverage, and quality for the hard sugar coating.

[4] Because the coating and hardening steps in the shot cycle can take a significant amount
of time, and the shot cycle is usually repeated many times, the panning processes can require
considerable time and energy. Moreover, if it is desired that the hard sugar coating be colored,
large volumes of color additives are typically needed. Conventionally, color is imparted to the

hard sugar coating via inclusion of one or more color additives in the syrup(s) used during the
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panning process. The color additives can be admixed with the syrup before it is poured onto the
centers tumbling in the pan. In order to achieve a consistent color, true to the desired shade or
hue, as well as complete coverage of the confection, the color additive is included in the syrup
of multiple successive shot cycles. The use of color additives in multiple shot cycles results in
the large volume of color additives used. This large volume of additives can add noticeably to
the cost of coating the centers.

[5] Film forming processes have been used in the pharmaceutical industry to apply
polymeric films as an outer layer on a panned pill or tablet. However, the use of polymeric film
formers may not be desirable on confections, which are intended to be chewed prior to
ingestion. Mastication of a polymeric film can release the film former into the mouth, where
the film former will coat the tongue, teeth, and other surfaces with which it comes in contact,
leading to an unpleasant consuming experience.

[6] A process for providing a hard sugar coating on a confection that takes less time and/or
requires less color additive would thus be highly desirable. Such a process would desirably be
free of components that would deleteriously impact the consuming experience, such as film

formers.

BRIEF DESCRIPTION

[7] Confections and other coated materials are provided to include a center with a hard
shell surrounding the center. The hard shell includes one or more first sugar layers, and
optionally a colored layer over the one or more first sugar layers. There is provided an
improved method of applying a sugar film coat to centers, which method having a coating cycle
to impart a coated layer to produce sugar film coated centers. The coating cycle includes the
steps of a) intermixing the centers in a coating vessel; b) applying drying gas through the
coating vessel, wherein the drying gas provides a drying rate of moisture removal in the coating
vessel; c) spraying a wet sugar syrup at a spraying rate, in an atomized state, onto the centers
while intermixing the centers and applying the drying gas around the centers in the coating
vessel to produce a wet coated centers having a wet coat, wherein the sugar syrup comprises a
crystallizing sugar, and wherein the spraying rate provides a moisture addition rate higher than
the drying rate in the coating vessel; and d) after forming the wet coated center, reducing the

2
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spraying rate or stopping the spraying of the wet sugar syrup, while applying the drying gas, to
allow the moisture addition rate to be slower than the drying rate in the coating vessel,
whereby the wet coated centers lose their moisture to form the sugar film coated center. There
is additionally provided an improved method of applying a sugar coating to centers. The
improved method having a coating cycle that has the steps of a) intermixing the centers in a
coating vessel, b) applying drying gas around the centers, wherein the drying gas provides a
drying rate of moisture in the coating vessel, and c) spraying a wet sugar syrup at a spraying
rate, in an atomized state, onto the centers while intermixing the centers and while applying
the drying gas around the centers to produce covered centers covered with a base sugar coat,
wherein the sugar syrup comprises a crystallizing sugar, and wherein the spraying rate provides
a moisture addition rate slower than the drying rate of moisture removal in the coating vessel,
wherein the covered centers are further coated with an outer coat layer using an outer coating
method. The outer coating method has the steps of i) intermixing the covered centers in a
second coating vessel; ii) applying second drying gas through the second coating vessel,
wherein the drying gas provides a second drying rate of moisture removal in the second coating
vessel; iii) spraying the wet sugar syrup at the second spraying rate, in an atomized state, onto
the covered centers while intermixing the covered centers and applying the drying gas around
the covered centers to produce a wet coated center having a wet coat layer, wherein the
second spraying rate provides a second moisture addition rate higher than the second drying
rate in the coating vessel; and iv) after forming the wet coated center, reducing the second
spraying rate or stopping the spraying of the wet sugar syrup, while applying the second drying
gas, to allow the second moisture addition rate to be slower than the second drying rate of
moisture removal in the second coating vessel, whereby the wet coat layer loses its moisture.

[8] The method of the present invention is used to produce a sugar film/shell coated
product. The sugar shell coated confectionery product has a confectionery center, a sugar shell
layer, a transitional layer and a colored layer, wherein the colored layer has a colorant, wherein
the colored layer is adjacent to the transitional layer that is adjacent to the sugar shell layer,
and wherein the transitional layer has a thickness less than 15 um. The sugar shell coated

confectionery product can be characterized to have a confectionery center and a hard sugar
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shell layer, wherein the hard sugar shell layer has an outer colored sugar layer and an inner
sugar layer, wherein the colored sugar layer has a colorant and a crystallized sugar, wherein the
hard sugar layer has a hard layer thickness and the colored sugar layer has a colored layer
thickness, and wherein the hard sugar layer has a ratio of the colored layer thickness over the
hard sugar layer thickness of from 0.1 to 0.4.

[9] The sugar layer coating method of the present invention provides a significantly faster
coating process to produce a coated center having an equivalent coating thickness produced
with a conventional hard sugar panning process. The present process deposits the atomized
sugar solution that is partially dried while traveling from the atomizing nozzle to the center
before the sugar solution is deposited and coated on the center. Accordingly, there is less
moisture that needs to be removed from the coated center, Surprisingly, it has been found that
the removal of the moisture from the sprayed sugar solution does not adversely impact the
coating qualities, such as, uniform coverage, smoothness and thickness, and finished gloss, of
the coated center. Moreover, the lowered moisture content of the coating sugar solution that is
successively deposited on previously deposited sugar layer forms a clean interface that does
not cause the top portion of the previous layer to be significantly dissolved and intermixed with
the contents of the newly deposited sugar layer. The reduced dissolution and intermixing on
the interface of the two layers ensures that the contents of the later applied layer does not
diffused into the previously applied layer. The reduced or no dissolution of the interface is
highly desirable. For example, when a colored sugar layer is applied on a non-colored or
different colored sugar layer, there is no significant loss of the colorant from the upper layer to
the lower layer, providing distinct colored layers and minimizing the loss of the colorant
dissipating into the lower layer. The present method is a more efficient and faster production
process that produces finished and dried smooth sugar coated centers, such as confectionery
centers. Although the coating layers of the present invention are illustrated in some

embodiments as having colorants, the layers do not need to contain a colorant.
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BRIEF DESCRIPTION OF THE DRAWINGS

[10] Implementations of the disclosure may be better understood when consideration is
given to the following detailed description. Such description makes reference to the following
figures wherein:

[11] Figure 1 is a photograph taken under magnification of a cross-section of a conventional
confection having a colored portion of a hard sugar shell applied with a conventional panning

process,

[12) Figure 2 is a photograph taken under magnification of a cross-section of one
embodiment of a confection having a colored portion of a hard sugar shell applied according to

one embodiment of the method;

[13] Figure 3 is a flow diagram of one embodiment of a method of producing a sugar coating

on a plurality of centers;

[14] Figure 4 is a flow diagram of one embodiment of a method of producing a sugar coating

on a plurality of centers;
[15] Figure 5 is a diagram showing one shot cycle of one embodiment of the method; and

[16] Figure 6 is a graphical representation of some process parameters suitable for use in

one embodiment of the method.

DETAILED DESCRIPTION

[17) The terms “first”, “second”, and the like, as used herein do not denote any order,
quantity, or importance, but rather are used to distinguish one element from another. Also, the
terms “a” and “an” do not denote a limitation of quantity, but rather denote the presence of at
least one of the referenced items, and the terms “front”, “back”, “bottom”, and/or “top”,
unless otherwise noted, are merely used for convenience of description, and are not limited to
any one position or spatial orientation.

[18] Reference throughout the specification to “one example” or “an example” means that a

particular feature, structure, or characteristic described in connection with an example is
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included in at least one embodiment. Thus, the appearance of the phrases “in one example” or
“in an example” in various places throughout the specification is not necessarily referring to the
same embodiment. Further, the particular features, structures or characteristics may be
combined in any suitable manner in one or more embodiments.

[19] As used herein, the phrase “film former” means a polymer used in the formation of a
film, including, but not limited to, agar, alginate, carrageenan, cellulose derivatives (e.g.,
HPMC), gums, pectin, starch, and protein-based films (e.g., gelatin and whey proteins).

[20] As used herein the term “chocolate” includes compositions that conform to the U.S.
Standards Of Identity for a chocolate (SOI chocolate). The standards of identify for different
kinds of chocolate are found in Title 21, Part 163 of the Code of Federal Regulations. The term
“chocolate-like composition” refers to non-SOI chocolates which include those in which at least
one of the standard ingredients of chocolate (i.e., one or more of the nutritive carbohydrate
sweetener, the cocoa butter, and the milk fat) are replaced partially or completely. Non-SOI
chocolates also include those in which components that have flavors that imitate milk, butter,
or chocolate are used, and those in which other additions or deletions in the formulation are
made that are outside the FDA standards of identity of chocolate.

[21] The term “chocolate” includes dark chocolate, baking chocolate, milk chocolate, sweet
chocolate, semi-sweet chocolate, buttermilk chocolate, skim milk chocolate, mixed dairy
chocolate, fow fat chocolate, white chocolate, aerated chocolates, compound coatings, and
chocolate-like compositions, unless specifically identified otherwise. The term “chocolate” also
includes crumb solids or solids fully or partially made by a crumb process. In addition, the terms
sugar solution, sugar syrup and sugar syrup solution are interchangeably herein.

[22) The term “crystallizing sugar” as used herein includes one or more of a crystallizable
sugar, such as sucrose, glucose or other crystallizing sugar, and a crystallizable polyol, such as
xylitol, sorbitol, maltitol, isomalt, mannitol or a mixture thereof.

[23] The methods described herein may be applied to full fat or reduced fat chocolate. The
term “fat” as used herein, refers to triglycerides typically used in confections, especially
confectionery products and chocolate products, Fats useful in the methods described herein

include the naturally occurring fats and oils such as cocoa butter, pressed cocoa butter,
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expelled cocoa butter, solvent extracted coco butter, refined cocoa butter, milk fat, anhydrous
mitk fat, fractionated milk fat, milk fat replacers, butterfat, fractionated butterfat, and
vegetable fat, as well as other modifications of these fats, including but not limited to cocoa
butter equivalents (CBE), cocoa butter substitutes (CBS), cocoa butter replacers (CBR), anti-
blooming agents, such as behenoyl oleoyl behenate (BOB), reduced calorie fats and/or
synthetically modified fats, including reduced calorie fats and non-caloric fat substitutes.

[24] A reduced calorie fat is a fat having all the properties of typical fat but having fewer
calories than typical fat. A non-caloric fat substitute, e.g.,, a sucrose polyester, likewise
processes all the typical fat characteristics, but is not absorbed after ingestion and thus is not
metabolized. A “full-fat” chocolate has a total fat content greater than 25% by weight and
typically, a total fat content of from 25% to 35% by weight. On the other hand, a “reduced-fat”
chocolate has a total fat content less than 25% by weight.

[25] There is provided a method of applying a sugar film coating on a center, such as a
confection center. The method involves applying a sugar layer to a center by atomized spraying
of a sugar syrup or sugar syrup solution. A suitable sugar syrup contains a crystallizing sugar and
water, which may also contain other additives, such as a colorant. Conventionally, in order to
spray on a syrup in an atomized state, a film former would be needed to enable the layer to
harden properly. The spraying parameters used herein, however, enable a syrup to harden into
a layer having the desired characteristics without the use of a film former. In some
embodiments, the sugar film coating of the present invention is substantially free of a
polymeric film former, such as a hydrocolloid or gum. Additionally, atomized spraying of the
present invention, instead of pouring, dripping or coarse spraying (e.g., using a hydraulic nozzle)
of a sugar syrup onto confection centers in a pan of conventional hard sugar panning processes,
of the sugar syrup into the pan allows the syrup to dry quicker, such that using the panning
method described herein can save time and coat as compared to conventional methods.
Furthermore, it has been found surprisingly that the atomized spraying method does not form
amorphous sugar layers. The present atomized spraying process also does not require the
centers to be intermixed or tumbled for an extended period of time in the coating pan to

uniformly distribute and coat the syrup on the ¢enters. The present process applies the
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atomized sugar solution spray onto the centers while simultaneously applying the drying gas
around the tumbling centers, unlike the conventional hard sugar panning process that
sequentially applies the sugar solution and the dry gas. It is believed that the present method
partially dries the atomized droplets of the sugar solution as the solution leaves the atomizer
nozzle and moves on to the tumbling centers to be deposited thereon, thereby reducing the
amount of moisture that needs to be removed from the coated centers and thus reducing the
drying time. Unlike conventional panning processes, the present method coats the centers by
directly depositing and evenly coating the atomized droplets of the sugar syrup solution onto
the centers. The present method is a fast drying process that does not sacrifice the aesthetically
desirable finish, e.g., smooth coated surface.

[26] Additionally, the methods described herein are applicable to a wider variety of shapes
than conventional panning processes, which rely on piece-to-piece contact to distribute the
sugar syrup among a plurality of centers. Instead, the present methods distribute colored sugar
solutions to a plurality of centers via atomized spraying, rather than pouring a colored solution
into a pan and onto the tumbling centers. As a result, the present process that relies on the
directly application of the colored solution onto the surfaces of the centers with atomized
coating solution, in addition to partially drying the atomized droplets of the solution, directly
and evenly coats the centers. As such, even irregularly shaped surfaces of the center (e.g.,
concave or convex surface geometries) that may not come into contact with other surfaces of
the centers while tumbling are coated more readily and evenly using the present method. For
example, heart shaped centers, or other shapes having an irregular shape, can be fully and
evenly coated using the present method. The cleft of a heart shaped center or depression of an
irregularly shaped center receives an equivalent amount of colored droplets compared to the
more exposed surface of the «center. In contrast, the conventional contact
application/spreading process tends to over or under apply the coating syrup on the irregularly
shaped surface of the center, e.g., over-filling and bridging the cleft to form a triangular shape.
Although the present method is illustrated herein with a colored sugar solution, the same

coating mechanism is applicable for aesthetic and/or protective coatings of a sugar solution.
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[27] Moreover, the atomized spraying of the sugar syrup coating solution discussed herein
can enable 50% or more of sugar syrup application per shot cycle than conventional panning
processes. This increased mass of syrup per shot cycle is enabled since a portion of moisture in
the applied syrup is removed from the atomized droplets while traveling on to the surface of
the centers from the atomizer spray nozzle. The syrup solution applied during such a partially
dried stage does not add as much moisture on the centers, and at the same time, when the
syrup sojution reaches and coats the center, moisture from the coated syrup on the centers
starts to evaporate. Thus, more syrup can be applied before the surface of the centers become
over saturated with moisture, compared to conventional panning processes of quickly pouring,
coarse spraying or dripping a sugar syrup and intermixing or tumbling the wet centers to
distribute the applied syrup to coat the centers.

[28] The methods described herein can also be used to apply colored solutions to the desired
centers, and such embodiments provide further advantages as compared to conventional
panning processes. That is, conventiocnal panning processes wherein colored layers are
deposited typically include applying many layers of syrup having the desired color additive in
order for the desired finished color quality to be achieved. Conventional hard sugar penning
processes apply a wet colored syrup on the centers and tumble the centers in a coating pan
until the applied syrup is evenly distributed and uniformly coated on the underlying sugar
coated surface of the centers. Subsequently, the wet coated centers are dried by applying
drying gas. The applied wet syrup during the extended distributing and wet coating step softens
and dissolves a significant portion of the underlying sugar layer that was applied in a previous
coating cycle. As a result, some portions of the colorant from the newly applied colored syrup
migrates or diffuse into the dissolved underlying layer, which likely has a different color or hue,
e.g., white or opaque, thereby diluting the color effect of the colored additive. Additionally, the
contents of the dissolved layer migrate or diffuse into the newly applied colored syrup, diluting
the color additive concentration in the newly applied layer. Given the diluting effect of applying
the wet syrup, the colored coating application cycle must be repeated several times until a
desired color or hue is achieved. This multi-cycle colored syrup application process results in an

overall thicker colored layer in conventional panning processes.
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[29] In contrast, the methods described herein enable a colored layer to be applied directly
to the center with fewer applications of colored coating layers. The present method applies
partially dried atomized colored sugar syrup onto the center to form a colored coating layer,
thereby minimizing the underlying sugar layer that receives the colored sugar syrup from being
dissolved, and minimizing the loss of the colorant contained in the colored coating layer by
eliminating or minimizing the migration or diffusion of the colorant into the underlying sugar
layer. The dissolving and intermixing in and near the interface between the underlying layer
and the newly applied layer form the transitional layer, which has a diluted and interdispersed
components of the two underlying and newly applied layers. Thus, fewer syrup applications
(shot cycles) are needed in order to achieve the desired color, and cost savings and
manufacturing efficiencies are provided. In addition, the partially dried state of the applied
atomized sugar syrup allows significantly higher amounts of sugar syrup can be applied onto
the center without making the center saturated with the wet syrup.

[30] This advantage of the present method can be seen by comparing Figures 1 and 2. Figure
1 is a cross-sectional view of a conventionally produced confection 100 including a chocolate
center 102 having a sugar shell 108 coated thereon, the sugar shell 108 having been applied via
a conventional panning process. The sugar shell 108 includes a plurality of conventionally
applied sugar layers, including an uncolored or opaque base sugar layers 110 proximate the
center 102 and a finishing hard sugar layers 112 on top of the base sugar layers 110. The base
sugar layer 110 is an optional layer, which provides a bulk and thickness to the overall coating,
and the base sugar layer 110 is typically formed by a conventional process. The hard sugar layer
112 has an outer colored layer 104 over a white, opaque or uncolored sugar layer (opaque
sugar layer) 114, which is applied over the center 102 or the base sugar layer 110 if a base sugar
layer is used. Between the outer colored layer 104 and the opaque sugar layer 114, there is a
transitional layer 115. The opaque sugar layer 114, the transitional layer 115, and the colored
layer 104, along with the optional base sugar layer 110, form a sugar shell 108. To provide a
good quality color, the opaque sugar layer 114 of the hard sugar layer 112 may include a white
color additive or uncolored. Once the opaque sugar layer 114 is formed, the colored layer 104 is

applied. The sugar syrup solution for each of the layers typically uses a common base syrup
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solution, which contains a crystallizing sugar and water. The sugar syrup solution forming the
colored layer 104 include one or more color additives or colorants of the desired color in the
common base syrup solution. It is to be noted that each of the layers in the sugar shell 108 is
formed, until a desired coating thickness is achieved, by repeating a coating cycle having the
steps of a) a wet syrup application onto confectionery centers by pouring a sugar syrup solution
onto the centers while they are being intermixed in a coating pan to spread the sugar syrup
solution and coat the centers, and then b) applying a drying gas to dry the coated sugar syrup.
Typically, the base sugar layer 110 can have a thickness between 170 yum and 400 um, and the
hard sugar layer 112 can have a thickness between 170 um and 400 um. In general, the hard
sugar layer 112 includes an outer colored layer having a thickness of 150 um and 300 um. As
can be seen from Figure 1, the colored layer 104 is more than 50% of the thickness of the hard
sugar layer 112,

[31] In conventional hard sugar panning process, each of the base layer 110 and the finishing
hard sugar layers 112 are applied using a panning method in which a syrup solution is poured
into a pan containing centers. Since application of the syrup solution results in some dissolution
of background layers, such as the opaque sugar layer 114, the colorants in the colored layer 104
is diffused and becomes diluted, and a large number of the colored sugar application cycle has
to be applied to form the colored layer 104. The interface between the colored layers 104 and
the opaque sugar layers 114 forms a transitional layer 115, which is formed as the contents,
including the colorants, are migrated or diffused between the two layers, for example, when a
wet sugar solution of the colored layer 104 is applied onto the upper layer of the opaque sugar
layer 114. The wet sugar solution dissolves the upper layer of the opaque sugar layer 114 and
intermixes the contents of the two layers, forming a transitional layer having a diluted content,
e.g., colorant, concentration. The thickness of the transitional layer 115 can vary depending on
various factors, including the water content of the applied sugar solution, the duration of
tumbling distribution of the colored syrup and the drying speed provided by the coating vessel.
The thickness of the transitional layer 115 may be thicker than about 40 um, for example 50

um, 60 um or 70 um.
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[32] Turning now to Figure 2, there is provided an exemplary depiction of a coated chocolate
center produced in accordance with the method of the present invention. A cross-sectional
view of a confection 200 having a colored sugar shell applied via the present method is shown.
As shown, confection 200 includes center 202 and sugar shell 208. The sugar shell 208 includes
a plurality of sugar layers. More particularly, the sugar shell 208 includes an uncolored or
opaque base sugar layer 210 proximate the center 202 and a finishing hard sugar layer 212 on
top of the base sugar layer 210. Although the base sugar layer 210 is an optional layer, the base
sugar layer 210 can act as a barrier around the center 202 and, for example, can be applied at a
lower temperature to prevent or reduce dissolving/melting of the center 202. The sugar syrup
solution for each of the layers uses a common base sugar syrup solution, which contains a
crystallizing sugar and water. The sugar syrup solution forming the colored layer 204 include
one or more color additives or colorants of the desired color in the common base syrup
solution. Similarly, the sugar syrup solution for the opaque sugar layer can be the common base
syrup solution, which optionally contains a white colorant or pigment. An exemplary process for
applying the base sugar layer 210 is a conventional process. The base sugar layer 210 can have
a thickness between 170 um and 400 um, and the hard sugar layer 212 can have a thickness
between 170 um and 400 pum.

[33] The hard sugar layer 212 includes a colored sugar layer 204 and an opaque sugar layer
214. There may be a transitional layer 215 between the colored sugar layer 204 and the inner
opaque sugar layer 214, although a transitional layer is not noticeable in Figure 2. The colored
sugar layers 204 of confection 200 are applied using an embodiment of the method described
herein. Because the present method results in minimal or no dissolution of underlying the
opaque sugar layer 214, no or substantially no dilution of the colored solution occurs, and
fewer cycles of colored syrup applications need be applied to achieve an acceptable color to
form the colored sugar layer 204. Whereas the colored portion of a sugar shell produced
conventionally is typically thicker than 150 um, the colored portion of a sugar shell produced in
accordance with the present method has a thickness of less than 100 pum, less than 75 um, less
than 60 um, less than 50 um, or less than 40 um. In some embodiments, the thickness ratio of

the colored layer and the hard sugar layer produced with the present method is between 0.1
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and 0.4, desirably between 0.1 and 0.3, more desirably between 0.1 and 0.2, indicating the
small shell thickness of the colored layer.

[34] Asshown in Figure 1, the colored sugar layer 104 and the opaque sugar layer 114 form a
defined interface (i.e., transitional layer 115) that can even be observed with a low
magnification of the layers, as shown in Figure 1. Similarly, the colored sugar layer 204 and the
opaque sugar layer 214 may form a transitional layer 215, although the transitional layer of the
present invention is not noticeable or significantly thinner than that of conventionally produced
sugar panned products. The colored sugar layer 204 has a color that is at least 10 Delta E in the
CIELAB color space away from the color of the opaque sugar layer 214, with the exception of
when the colored layer(s) are white and are applied on top of white background layers.
Depending on the color of the colored layer, the colored portion 204 may have a color that is
more significantly different than the uncolored opaque sugar layer 214, such as a color that is at
least 25 Delta E, or at least 50 Delta E in the CIELAB color space away from the color of the
uncolored portion. As can be seen from Figure 2, the transitional layer 215 between the
colored sugar layer 204 and the opaque sugar layer 214 within the finishing hard sugar layer
212 is practically unnoticeable, unlike the transitional layer of a sugar pan coated product
produced with the conventional hard sugar panning process. The transitional layer created by
the present process has a thickness equal to or less than 30 um, desirably 15 um, and more
desirably 10 um. In some embodiments, the transitional layer has a thickness equal to or fess
than 15 um.

[35] The base sugar layer 210 can be applied using conventional panning methods (e.g., by
pouring of the syrup into the pan and tumbling the centers), or can be applied using the present
method. If applied using the present method, additional cost and/or time savings may be
achieved (as opposed to those embodiments wherein only colored finishing layers are applied
using the present method) due to the reduced time and expense of the present method as
compared to conventional panning processes.

[36] Uncolored, opaque or white sugar syrups typically include sugar, water, and optionally,
whiteners and other additives. Any suitable crystallizing sugar can be included in the syrup

used in the present method, such as sucrose or glucose {dextrose). Sugar substitutes may also
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be used, and suitable examples of these include sorbitol, maltitol, xylitol, isomalt, lactitol, and
mixtures thereof. Example whiteners that can be included in the syrup include, but are not
limited to titanium dioxide and calcium carbonate.

[37] Colored sugar layers may be the same as the sugar solution for the opaque sugar layer,
with the addition of a desired colorant. That is, colored sugar solutions used in conventional
panning processes and suitable for use in the present method include one or more sugars or
sugar substitutes, water, the desired colorant, and optionally other additives. When the sugar
shell is desirably white, titanium dioxide, sucrose esters, calcium carbonate and/or starch may
be used.

[38] The weight percent of the color additive to be used in a colored sugar solution depends
on whether a synthetic color additive or a natural color additive is used. Typically, lesser
amounts of a synthetic color additive are needed to achieve a color than the amount of natural
color additive required to achieve the same color. For example, suitable amounts of synthetic
color additives used in sugar solutions range from 0.5 to 2 wt %, based upon the total weight of
the sugar solution, whereas suitable amounts of natural color additives can range from 2 to 4
wt. %, based upon the total weight of the sugar solution.

[39] Suitable sugar syrup solutions for the present invention contain between about 45% and
about 85%, desirably between about 55% and about 80%, by weight, of a crystallizing sugar and
about 15% and 50% of water. In some embodiments, a sugar syrup solution containing from
about 45% to about 65% of a crystallizing sugar is used. Unlike conventional panning processes,
the present method is able to utilize sugar syrup solutions having a sugar solution of low sugar
contents without detrimentally impacting the coating quality, such as mottled textures, which
may result from excessive water impacting applied sugar layers, and also without requiring long
drying requirements. Using a sugar solution of a relatively high water content in the present
method provides improved aesthetics, such as smooth surface. Furthermore, a sugar solution
containing a low concentration of sugar can be processed without heating, e.g., at room
temperature, and such a sugar solution provides a lower risk of inversion of sucrose even at low
pH conditions, as well as more adaptable to dissolving other additives, e.g., a higher

concentration of colorants. In some embodiments, suitable sugar syrup solutions contain
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between about 67% and about 76%, by weight, of a crystallizing sugar and about 24% and 33%
of water. One suitable syrup, for example, may include 75.5% by weight of sugar, 24% by
weight of water, and 0.5% by weight of synthetic color additive. Another suitable syrup may
include 62% by weight of sugar, 24% by weight of water, and 14% by weight combined of
natural color additive, and whitener. Yet another suitable syrup may include 60% by weight of
sugar, 30% by weight of water, and 10% by weight combined of natural color additive, and
whitener.

[40] The color additive (whether synthetic or natural) can be a single color additive or can be
a combination of color additives (e.g., a blend to achieve a desired color). Any color additive
that has been approved for use in food can be used in the colored sugar syrup applied
according to the present method. Natural or synthetic color additives may be used. Artificial
colors approved for use in food in the US and the European Union (EU designation in
parentheses) include FD&C Blue No. 1 (Brilliant Blue FCF E133), FD&C Blue No. 2 (Indigotine
E132), FD&C Green No. 3 (Fast Green FCF E143), FD&C Red No. 40 (Allura Red AC E129), FD&C
Red No. 3 (Erythrosine E127), FD&C Yellow No. 5 (Tartrazine E102) and FD&C Yellow No. 6
(Sunset Yellow FCF E110). Some additional synthetic color additives approved for use in the
European Union include Quinoline Yellow E104, Carmoisine E122, Ponceau 4R E124, Patent
Blue V E131 and Green S E142.

[41] Useful food color additives that are often referred to as ‘natural’ are also known, such
as, for example, annatto (E160b), Cochineal (E120), Betanin (E162), Turmeric (curcuminoids,
E100), Saffron (carotenoids, E160a), paprika (E160c), Lycopene (E160d), and fruit and vegetable
juices. The present method can be particularly advantageous when natural colorants are
desirably used in one or more colored layers 204, as lesser colorant is used to achieve an
equivalently colored layer of a conventional hard sugar panning process, and natural colorants
can be more expensive than synthetic colorants.

[42) Combinations of synthetic and/or natural color additives may be used, i.e., two or more
synthetic color additives may be used, one or more natural color additives and one or more

synthetic color additives, or two or more natural color additives are suitable.
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[43]) Color additives are often available for use in food as either dyes or lakes. Dyes are
soluble in water, but insoluble in oil, and provide color via dissolution in a food matrix. Lakes,
on the other hand, are soluble in neither oil nor water, and provide color via dispersion in a
food matrix, such as that provided by the sugar syrup.

[44]) Figure 3 is a flow diagram of one embodiment of the method provided herein. As
shown, method 300 includes intermixing or tumbling centers within a coating vessel 302,
spraying an atomized solution onto the moving centers at a first spray rate for a first time
period, which is a wet coating step 304, and stopping or reducing the spraying rate of the
atomized solution application, which is a drying step 306. In accordance of the present
invention, during both of the atomized solution spraying wet coating step 304 and the drying
step 306, a drying gas is simultaneously introduced into or through the vessel 302 to dry the
wet syrup solution applied on the centers. The drying gas is further described below in
connection with Figure 4. In some embodiments, the cycle of wet coating step 304 and the
drying step 306 is repeated until a desired thickness of the coat on the centers is achieved. In
some embodiments, the wet coating step 304 is stopped or the application rate of the coating
syrup solution is reduced when the centers receive sufficient amounts of the sugar solution to
coat the centers, from which sufficient amounts of moisture is accumulated on the centers to
be sufficiently wet, i.e., when wetness can be perceived when touched. It is to be noted that
over applying the sugar syrup solution to the extent that the coating solution overly saturates
the centers is not desirable since the overly wet centers clump together and hinder the coating
process. For example, an overly saturated coating can be characterized as forming in the
coating pan while being intermixed or tumbled a multitude of clusters of centers having more
than 10 centers each. Once the centers are sufficiently coated with the coating syrup solution,
the centers are exposed to the drying step 306 by stopping or reducing the rate of the coating
syrup application such that the drying or removal rate of moisture in the vessel and from the
wet centers is higher than the introduction rate of moisture in the vessel. The drying step 306 is
applied by completely stopping or reducing the application rate of the sugar syrup solution
application onto the centers such that the drying rate of moisture is higher than the

introduction rate of moisture in the coating vessel and on the centers. In some embodiments,
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the drying step 306 completely stops the application of the coating sugar syrup solution onto
the centers. The drying step 306 is stopped when the centers are sufficiently dried, i.e., the
centers are dry to the touch and not sticky. The coating method depicted in Figure 3 and above
is referred to herein as the spray-shot method.

[45] More particularly, method 300 begins by providing a plurality of centers in a coating
vessel and then intermixing the centers within the vessel 302. A typical coating pan
conventionally used in a hard panning process is also suitable for the present method. The
centers can be any edible component capable of being sugar panned, including, but not limited
to, a chocolate, a chocolate-like composition, peanut butter, a biscuit, a sugar gel, a hard sugar
ball, a gum, a nut, a fruit, a seed, a spice, a pharmaceutical, or a combination of any number of
these. Such centers may include one or more coatings of material that are already present on
the centers at the start of method 300, or may be uncoated. For example, a chocolate core may
have one or more initial sugar layers coated thereon by a conventional method prior to
introduction to method 300. In another example, a nut may have one or more sealing layers
coated thereon prior to introduction of the nut to method 300.

[46] The coating vessel is used to tumble or mix the centers, and can comprise a rotating
pan, fluidized bed, or vibrating pan. In examples in which a rotating pan is used, the pan is
rotated about an axis to tumble or mix the centers within the pan. In examples in which a
fluidized bed is used, gas flow through the centers is used to tumble or mix the centers. The
rate of rotation/gas flow/vibration for the coating vessel, the size of the coating vessel, and the
quantity of centers therein can be different for different implementations of the present
method, and can readily be determined by those skilled in the art. For example, a pan with a
perforated or unperforated wall having a size diameter of 16, 24, or 56 inches may be used as
the coating vessel or larger perforated pans. Such a pan can hold between 10 and 700 kg of
centers. In those embodiments wherein a rotating pan is used, the rate of rotating of the pan
can be constant throughout the method 300, for example, the pan may rotate at a rate of
between 7 and 20 rpm.

[47]) As the centers are intermixed or tumbled within the coating vessel, a sugar syrup

solution is sprayed in an atomized state onto the moving centers in the coating vessel.
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Desirably, the atomized syrup solution has a mean particle diameter between about 20 to
about 100 um. Atomizing of the syrup solution can be accomplished with any suitable atomizer
nozzle. In an example, spraying 304 uses a two-fluid nozzle, which atomizes the syrup by
causing the interaction of a high velocity gas with the syrup. In an implementation of such an
example, the gas is compressed air. Atomizing the syrup results in the syrup contacting the
surfaces of the centers primarily via the atomized droplets, rather than by surface-to-surface
contact of already coated centers, as is the case in conventional panning processes of sugar
solutions. A conventional atomizer nozzle may be suitable for the present method. As discussed
above, the present process simultaneously applies the drying air into the vessel or onto the
centers while the atomized droplets exit the atomizer nozzle, and travel to and coat the
centers. As such the moisture in the droplets are partially dried before they contact and coat
the centers. The present process does not rely on the contact distribution of the sugar solution
among the intermixing centers to evenly distribute and coat the centers, making the process
more efficient by reducing the time required to evenly distribute the coating sugar solution and
reducing the amount of moisture that needs to be removed from the coated centers. The
process enables a higher volume of the sugar syrup to be applied on the centers.

[48] The temperature of the syrup solution that is applied through the atomizer nozzle may
desirably be controlled so that the desired concentration of sugar remains in solution in the
syrup, i.e., the temperature of the syrup may desirably be maintained above its saturation
temperature. Maintaining the syrup at this temperature aids in creating a smooth sugar layer
and reduces clogging of supply pipes. The temperature used is also determined by the thermal
degradation properties of the particular sugar and melting point of the centers as well as the
thermodynamics of the process. For example, syrups containing less than 67% sucrose are
applied with the syrup at a temperature of between 20°C and 70°C, while syrups containing
above 76% sucrose are applied with the syrup at a temperature of around 70°C.

[49] An additional embodiment of the present method is shown in Figure 4 and is particularly
suitable for providing a finished coating surface having a smooth and polished surface even
without an additional polishing step, which method is referred herein as a finished coating

method. The finished coating method generally includes moving (i.e., intermixing or tumbling)
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centers within a first coating vessel 402, spraying a first atomized syrup solution at a first
application rate, a first wet coating step 404, onto the centers and drying the wet coated
centers by stopping or reducing the spraying rate, a first drying step 406, while simultaneously
applying a first drying gas throughout the first wet coating step 404 and the first drying step
406. In the first drying step 406 the amount of moisture removed from the coating vessel and
the coated center is higher than the amount of moisture released from the wet coated center
and the spray, which may be applied at a reduced rate or discontinued. As discussed above with
respect to Figure 3, the first drying step 406 is initiated when the centers are sufficiently coated
with the coating sugar solution. The first drying step 406 includes stopping or reducing the
application rate of the coating syrup solution of the first wet coating step 404 such that the
amount of moisture removed from the coating vessel and the wet coated centers is higher than
the amount of moisture introduced by the wet centers and/or the coating syrup solution
applied onto the centers. The cycle of the first wet coating step 404 and the first drying step
406 provides a first layer coated center, which is a relatively dry coat, and the cycle can be
repeated if a thicker layer is desired. The first layer coated center is then further processed to
apply a second layer coat on the first layer coated center, using a second layer coating step.
Over the first coated centers, while moving (i.e., intermixing or tumbling) the first layer coated
centers within a second coating vessel and while applying a second drying gas, a second
atomized syrup solution is applied at a second application rate, a second wet coating step 408,
onto the centers sufficiently to coat the centers to produce second wet coated centers. The
second wet coated centers are then dried with a second drying step 410. The spray-shot
method illustrated above with Figure 3 can be sued as the second layer coating step. The
second layer coating step can be one coating cycle of the second wet coating step 408 and a
second drying step 410, or a muititude of the coating cycle. During both of the second wet
coating step 408 and the second drying step 410, the drying gas is simultaneously applied. One
of the major differences between the first layer coating step and the second layer coating steps
of the finished coating process is that the drying rate of moisture in the first layer coating step
is always higher than the introduction rate of moisture throughout the first coating step. In

contrast, the drying rate of moisture in the second layer coating step changes over the second
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coating step, and is lower (wet coating step 408) and then becomes higher (drying step 410)
than the introduction rate of moisture. The finished coating method is also suitable for the
outer layer of the coated center, including a coating method for a colored outer layer.

[50] The materials and processes used for the first and second steps of the finished coating
process, including the coating vessels, coating sugar syrup solutions, solution application spray
rates, drying gases, and drying gas application rates, can be equivalent or different for the first
and second steps. For example, the coating vessels for the first and second steps can be one
vessel or two separate vessels. In certain embodiments of the present invention, one coating
sugar syrup solution is throughout the coating processes of the method. In these
embodiments, one base solution of a crystallizing sugar syrup is used throughout the processes,
although minor amounts of an additive can be added for different layers. For example, a
colorant, such as a pigment, dye or opacifying agent, can be added to the base solution. In an
exemplary embodiment, the coating method uses one base solution of a crystallizing sugar or
sugar syrup is used throughout the processes with a limited modification of adding a colorant
for different layers of the coat.

[51] The particular flow rate, temperature, and humidity of the drying gas can be controlled
in order to achieve a desired drying rate, as may depend on the total mass of the plurality of
centers to be dried and/or the type of coating vessel used. The drying gas can, for example,
have a relative humidity of between 0 and 50% and/or a flow rate in the range of about 1 to
about 5 cubic feet per minute per kg of centers.

[52] The temperature of the drying gas may suitably depend upon the thermal stability of
the center to be coated. For example, for centers that will not readily melt or otherwise
degrade at such temperatures, the drying gas temperature can be from about 20° C to about
85° C. If the centers have a low melting point or otherwise degrade or deform at such
temperatures, the drying gas can have a temperature of less than 35° C. For example, in those
embodiments wherein the centers comprise peanut butter, chocolate or a chocolate-like
composition, the drying gas can have a temperature in the range of 20 to 35° C.

[53] The present invention, illustrated for example in Figures 3 and 4, enables a sugar layer

having the desired characteristics to be created with the use of a crystallizing syrup that does
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not include a film former. Such a sugar layer can be created by atomized spraying of the syrup.
As described herein, the rate of syrup application during the atomized spraying along with the
duration and timing of one or more spraying periods can be set or adjusted in situ in order to
achieve a hard sugar layer having the desired characteristics, e.g., smooth coated surface
without mottling, on the plurality of centers in the coating vessel.

[54) Figure 5 is another illustration of the spray-shot embodiments of the method. As
shown, each cycle of method 500 includes a dry stage 510 and a wet stage 512 of atomized
spraying 506, and non-spraying or reduced spraying period 504 during which the sugar solution
is not sprayed or sprayed at a slower rate such that the drying of moisture is faster than the
introduction of moisture from the spray or the wet coat, drying the applied coating of the
syrup.

[55] Tumbling of the centers 520 can occur intermittently or continuously throughout
method 500. Further, a flow of drying gas 522 is maintained through or into a pan (i.e., a
coating vessel) around the centers continuously throughout method 500. The continuous
application of the drying gas does not have to be at one continuous rate, for example, a cycle of
high and low, or on or off. Desirably, the drying gas is on at least 80%, more desirably at least
90%, of the spraying and drying periods.

[56]) Desirably, the surfaces of the centers are dry at the start 502 of method 500. That is, if a
previous sugar layer has been applied, the previous sugar layer ideally has been dried to a level
that is dry to the touch at the start of atomized spraying 506. When the coated product is fully
dried, the moisture content of the coating is less than 3% and a crystallinity of greater than
60%.

[57) The application of syrup during the one or more periods of atomized spraying 506 can
be continuous or intermittent. The spraying 506 results in two stages of accumulation on the
centers — a dry stage 510 of accumulation followed by a wet stage 512 of accumulation. During
the dry stage 510, the droplets of syrup from the atomized spray solidify/dry quickly (e.g.,
nearly instantly) upon contact with the surface of the centers given that the droplets travel
from the atomizer nozzle to the centers while being dried with the drying gas 522. In addition,

the underlying layer of previously applied sugar layer(s) can absorb some amounts of moisture
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from the newly applied coating layer since the new layer does not contain an overly saturating
concentration of water. This is referred to herein as “dry accumulation”. Thus, little or no
spreading of the syrup across or between the centers occurs during the dry stage 510. The dry
stage 510 allows solid/crystallized sugar to accumulate on the surfaces of the centers without
significant dissolving or having other effect on the layer or other substance making up the
surface of the centers upon which the droplets of syrup are sprayed. Additionally, the dry stage
510 provides a base of solid/crystallized sugar, which isolates the underlying layer/substance of
the centers’ surfaces from the wet stage 512. It is also believed that the base of
solid/crystallized sugar aids in the drying of the syrup that accumulates on the surfaces of the
centers during the wet stage 512, by absorbing moisture from that syrup. Accordingly, the
interface between the previously applied sugar layer and newly applied sugar layer does not or
substantially does not form a transitional layer, which is formed in a conventional panning
process. The transitional layer in a conventional panning process is formed when the previously
applied sugar layer is softened and dissolved by the high water-content of the newly applied
sugar layer while being tumbled for an extended period of time to evenly distribute and coat
the centers.

[58] The wet stage 512 is after the dry stage 510 and is a period in which the moisture from
the droplets from the atomized spray accumulates on the centers. This is referred to herein as
“wet accumulation”. Although spreading of the syrup across and between the centers may
occur during the wet stage 512, such spreading is not relied upon as the primary mode of
distribution of the sugar syrup across the surfaces of the centers. The wet accumulation helps
to provide the smooth coat finish of the coated products of the present invention.

[59] The moist syrup on the centers accumulates gradually over time during the wet stage
512. Thus, the transition from the dry stage 510 to the wet stage 512 may occur gradually over
a time period during the atomized spraying 506 in which the moisture content of the syrup on
the centers increases and the crystallinity of the syrup on the centers may decrease.

[60] For example, the dry stage 510 is a period atomized spraying 506 in which the syrup,
after being sprayed onto the centers, is present on the surfaces of the centers with a moisture

content of between 3-5% and a crystallinity between 10% and 50%. The wet stage 512 would
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correspondingly be that period during atomized spraying 306 in which the syrup, after being
sprayed onto the centers, is present on the surfaces of the centers with a moisture content
greater than 5%.

[61] During the dry stage 510, the syrup accumulates on the surfaces of the centers into a
sub-layer that may have a rough, orange peel like texture. The wet stage 512, however,
provides an accumulation of syrup in liquid form that can both fill in the low spots from the dry
stage sub-layer and dissolve some of the high spots from the dry stage sub-layer. Thus, the
resulting sugar layer formed after the combination of dry stage 510 and wet stage 512 can have
an acceptable smooth surface and finish desired.

[62] The combination of a dry stage 510 followed by a wet stage 512 during the one or more
periods of atomized spraying 506, desirably provides a sugar layer a suitably smooth surface,
with even color, without the use of a film former. An acceptable surface roughness of the
dried/solidified/crystallized sugar layer is less than 0.5 um, or less than 0.4 um, or less than 0.3
um, or less than 0.2 yum.

[63] The spraying parameters for the atomized spraying 506 are set or adjusted in situ in
conjunction with the other process parameters (e.g., flow rate of drying gas, etc.) to achieve the
desired sugar layer characteristics. The spraying parameters include the rate of syrup
application and the length of time for the syrup application. Desirably, each spray rate time
period may be at least one minute and can last up to 30 minutes. In some embodiments, each
spray rate time period can last from one to 30 minutes.

[64] As an illustration, suitable spray rates for a 10 kg batch of the centers may range from
10 mi/min to 50 mi/min, or from 15 ml/min to 45 mi/min, or from 20 ml/min to 30 mi/min with
a suitable drying gas rate. The spray rate may be higher in a large scale production setup. One
spray rate may be held for a certain amount of time, the spray rate adjusted to a second rate,
which may then be held for a certain amount of time, i.e., the rate of spray of the sugar solution
may be increased in a step-wise fashion. For example, an atomized sugar solution may be
sprayed on coated or uncoated centers at a rate of 15 ml/min for a time period of from 1 to 20
minutes, or from 2 to 15 minutes or from 3 to 10 minutes, or for about 4 to 8 minutes. The rate

of spray may then be increased to 18 ml/min and the centers spray with the atomized sugar
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solution at this rate for the same, or a different time period, from 1 to 20 minutes. A shot cycle
may also include periods of decreased rates of spray, i.e., a spray rate of 34 ml/min may be
employed for 4-10 minutes, followed by a spray rate of 32 ml/min for 1 to 20 minutes.

[65] At the end of one or multiple spray rate periods, the spray of syrup may be halted or
applied at a slower rate. In such embodiments, this would mark the beginning of a non-spraying
or low speed spraying period 508 the beginning of the non- or low-spraying period which, the
centers are coated with an accumulation of syrup in liguid form from the wet stage 512 of the
last spray period. The movement of the centers may be maintained at either a constant or
varied rate throughout method 500.

[66] Drying gas can be passed through or into the pan during any or all portions of method
500 to dry the syrup onto the centers. The drying gas can be applied continuously or in cycles,
and at a constant or varied rate, throughout all or substantially all of method 500. The drying
gas is desirably applied at a rate that allows the syrup to form smooth surface on the centers
and until the evenly spread sugar syrup dries/solidifies/crystallizes, forming a sugar layer on
each of the centers. At the end each cycle of method 500, the sugar layer formed by each cycle
may have an average thickness in the range of 5 to 30 um or from 10 to 20 um.

[67] The crystallizing syrup may be sprayed at the same rate during the wet and dry stages of
accumulation, or may be applied at one or more rates during one or more dry stages of
accumulation and one or more rates during one or more wet stages of accumulation. Generally
speaking, the average rate of syrup application may be lower during the dry stage of
accumulation than the wet stage of accumulation. If the spray rate changes during the dry or
wet stages of accumulation, the same may occur in a step wise, or linear fashion.

[68) Figure 6 is a graph of various parameters during another embodiment of the finished
coating method of the present method. Figure 6 shows both a rate of water application and a
spray rate 601. A given rate of syrup application is proportional to a rate of water application
therefrom based on the percentage by weight of the syrup that is water. The rate of syrup
application (proportional to 601) is adjusted in situ during the one or more periods of atomizing

spraying. Adjustment to the spray rate can provide a more gradual accumulation during the dry
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stage 610, a more gradual transition from dry accumulation to wet accumulation, and can help
ensure sufficient wet accumulation towards the end of the wet stage 612.

[69] More particularly, syrup may desirably be applied at a first one or more rates during the
dry stage 610 and a second one or more rates during the wet stage 612, wherein the first one
or more rates are on average lower than the second one or more rates. Using lower rate(s)
during the dry stage 610 helps to ensure the accumulation during this stage is sufficiently dry.
Similarly, using higher rate(s) during the wet stage 612 helps to smooth the surface and to
ensure the accumulation during this stage is sufficiently wet. As shown in Figure 6, the rate of
syrup application is increased in a step-wise fashion during both dry and wet accumulation.
Figure 6 also shows a non-spray period 620, during which no syrup is sprayed.

[70] The moisture level at which the accumulation transitions from dry accumulation to wet
accumulation is when the rate of water application 601 from the syrup rises above the
maximum evaporation or drying rate 608. The maximum evaporation rate 608 is the maximum
amount of water that can be removed from the pan by the flow of drying gas 606. Near the
beginning 606 of the one or more spray periods 610, the rate of moisture introduced by the
atomized syrup application (water application) 601 is substantially lower than the maximum
evaporation rate 608. This results in the dry accumulation of syrup discussed above, since
almost all of the moisture in the applied syrup is quickly removed. Around the time when the
rate of water application 601 rises above the max evaporation rate 608, the accumulation
begins to transition to wet accumulation as spraying applies more water than can be removed
by the flow of drying gas 606, and little water is being absorbed by the surfaces of the
previously coated layers of the centers. In an example, the rate of water application 601 is
maintained below the max evaporation rate 608 during the dry stage 610 and maintained
above the max evaporation rate 608 during the wet stage 612. The phrases “max evaporation
rate” and “drying capacity” may be used interchangeably herein. And so, as can be seen,
moisture is applied to the system during the method at rates both above and below the rate at
which moisture is being removed.

[71] The flow rate of drying gas may be adjusted during implementation of embodiments of

the method. In one embodiment, the drying gas may be passed through at a lower rate during a
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first portion of the drying step and at a faster rate during a second portion of the drying stage.
The flow rate of drying gas during the beginning portion of the dry stage 610, however, can be
maintained at a level such that the substantially all of the applied water that is not absorbed
into the underlying surface of the centers is removed by the drying gas.
[72) The present invention is further illustrated with the following example.
[73] Example

A 24-inch tulip pan is used to coat a plurality of centers according to one embodiment of
the method. A 24-inch tulip pan is used and the centers have a composition of chocolate with
multiple sugar layers on the outside of the chocolate. 10 kg of centers are tumbled in the pan. A
flow rate of 200 c¢fm (cubic feet/min) drying air is introduced into the pan. The drying air is at a
temperature of 25°C and a humidity of 2g water/kg dry air. The centers are tumbled in the pan
at a constant rate of 20 rpm throughout the shot cycle 200.
[74] The syrup is a 76 Brix syrup consisting of water, sugar, and a color additive for the color
orange. The rate of syrup application is shown in Table below, wherein the rate of syrup
application is held at the rate listed from the time listed in its row until the time listed in the
subsequent row. Thus, the rate of syrup application at the start is 20 mi/min, and this rate is
held for 4 minutes at which point the rate of syrup application is raised to 22 ml/min, and so on.
The coating process of Table was completed in 46 minutes to produce a sugar film coat that has
the equivalent coating qualities of a panned sugar coat produce with a conventional hard

panning process taking about 80 minutes.

Table
Time (min) Rate of syrup (ml/min) Drying gas
0 20 On
4 22 On
8 24 On
12 26 On
16 28 On
20 0 On
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24 32 On

28 34 On
32 36 On
36 0 Off
40 0 On
46 End of shot cycle End of shot cycle

[75] Modifications to embodiments described in this document, and other embodiments,
will be evident to those of ordinary skill in the art after a study of the information provided in

this document.
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What is claimed is:

1. A method of applying a sugar film coat to centers, the method comprising a coating
cycle to impart a coated layer to produce sugar film coated centers, which coating cycle

comprises:

a) intermixing the centers in a coating vessel;

b) applying a drying gas through the coating vessel, wherein the drying gas provides a

drying rate of moisture removal in the coating vessel;

c) spraying a wet sugar syrup at a spraying rate, in an atomized state, onto the centers
while intermixing the centers and while applying the drying gas around the centers in the
coating vessel to produce wet coated centers having a wet coat, wherein the sugar syrup
comprises a crystallizing sugar, and wherein the spraying rate provides a moisture addition rate

higher than the drying rate in the coating vessel; and

d) after forming the wet coated center, reducing the spraying rate or stopping the
spraying of the wet sugar syrup, while applying the drying gas, to allow the moisture addition
rate to be slower than the drying rate in the coating vessel, whereby the wet coated centers
lose their moisture to form the sugar film coated center, and wherein the method further
comprises a step of repeating one or more of the coating cycles with a wet sugar syrup further
comprising a colorant, and wherein the sugar film coating is substantially free of a polymeric

film former.

2. The method of claim 1, wherein the atomized sugar syrup has a mean particle size less

than 100 um,

3. The method of claim 2, wherein the atomized sugar syrup has a mean particle size

between 20 and 50 pum.

28

Date Recue/Date Received 2023-09-01



4, The method of claim 1, wherein the coated sugar film of each of the coating cycles

provides a coating thickness between 10 and 40 um when the coated sugar film is dried.

5. The method of claim 1, wherein the wet sugar syrup comprises between 45 wt% and 85

wt% of the crystallizing sugar.

6. The method of claim 5, wherein the wet sugar syrup comprises between 67 wt% and 76

wt% of the crystallizing sugar.

7. The method of claim 1, wherein the covered centers are further coated with an outer coat

layer using an outer coating method, which outer coating method comprises:
i) intermixing the covered centers in a second coating vessel,

ii) applying a second drying gas through the second coating vessel, wherein the second

drying gas provides a second drying rate of moisture removal in the second coating vessel;

iii) spraying the wet sugar syrup at the second spraying rate, in an atomized state, onto
the covered centers while intermixing the covered centers and applying the second drying gas
around the covered centers to produce a wet coated center having a wet coat layer, wherein
the second spraying rate provides a second moisture addition rate higher than the second

drying rate in the coating vessel; and

iv) after forming the wet coated center, reducing the second spraying rate or
stopping the spraying of the wet sugar syrup, while applying the second drying gas, to
allow the second moisture addition rate to be slower than the second drying rate of moisture

removal in the second coating vessel, whereby the wet coat layer loses its moisture.

8. The method of claim 7, wherein the coating vessel and the second coating vessel are the

same coating vessel.

9, The method of claim 7, wherein the spraying rate and the second spraying rate have

one common rate.
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10. The method of claim 7, wherein the drying gas and the second drying gas are air and

applied at one common rate.

11. A sugar shell coated confectionery product produced using the method of any one of
claims 1 to 10, the confectionery product comprising a confectionery center, a sugar shell layer,
a transitional layer and a colored layer, wherein the colored layer comprises a colorant,
wherein the colored layer is adjacent to the transitional layer that is adjacent to the sugar shell
layer, and wherein the transitional layer has a thickness less than 15 um, and wherein the sugar

shell coating is substantially free of a polymeric film former.

12. The confectionery product of claim 11, wherein the sugar shell layer comprises a

crystallized sugar, and the colored layer comprises the same crystallized sugar and a colorant.

13. The confectionery product of claim 12, wherein the transitional layer has a thickness

than 5 um.

14, The confectionery product of claim 11, wherein the sugar shell layer is a hard sugar shell
layer and comprises an outer colored sugar layer and an inner sugar layer, wherein the colored
sugar layer comprises a colorant and a crystallized sugar, wherein the sugar layer has a layer
thickness and the colored sugar layer has a colored layer thickness, and wherein the sugar layer

has a ratio of the colored layer thickness over the sugar layer thickness of from 0.1 to 0.4.

15, The confectionery product of claim 14, wherein the inner sugar layer is an opaque sugar.
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