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SOLVENT-FREE SHELLAC COATING COMPOSITION

Cross-Reference to Related Application

f8081] This application claims priority to and the benefit of U.S. Provisional Patent Application
Serial No. 62/103,660, entitled “SOLVENT-FREE SHELLAC COATING COMPOSITION”
and filed January 15, 20135, and U.8. Non-provisional Patent Application Serial No. 14/948 636,
entitled “SOLVENT-FREE SHELLAC COATING COMPOSITION” and filed November 23,
2015, the entire disclosures of both of which are incorporated herein by reference.
Background

{0082] Shellac has been used as a coating for a variety of products, including food products, for
many years. For example, shellac has been used for many vears as a glazing agent for
confections such as chocolate covered raisins, chocolate covered nuis, gum balls, jelly beans, eic.
In addition, shellac has also been used for many years as a protective coating and glaze for
vitamins, tablets, various time-release preparations, and various fruits such as apples and the like,
both whele and In sections. In addition, many patents and other publications describe using
shellac as a glazing agent for a vanety of different food products, inchuding donuts. See, for
example, the background section of U.S. 6,869,628 as well as Paragraph [0008] of US.
2004/0096548.

[G003] Because shellac readily polymerizes when molien, it has not been used to coat substraies
in molten form as a practical matter. Rather, it has been necessary to dissolve or disperse the
shellac in a suitable volatile camrier liquid o produce shellac coating compositions which are

liguid enough (i.e., will flow enough) to function as effective coating compositions.

Summary of Invention

{0804] In accordance with this invention, it has been found that polymerization of shellac when
meolten can be inhibited by combining it with 2 small but suitable amount of a fatty acid. Asa
result, new shellac coating composition are provided which are solveni-free in the sense of
containing minimal and preferably no volatile carrier liguid, it having been found that simple
heating of these compositions will make them sufficiently liguid to serve as effective coating
COmMposifions.

{60651 Thus, this invention provides a shellac coating composition for producing a shellac

coating on a substrate, the shellac coating composition comprising a fatty acid component and
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shellac, wherein the weight ratio of the fatty acid component to the shellac 18 5:95 to 95:5, and
further wherein the coating composition contains no more than 10 wit.% of a volatile carmier
liquid having an equilibrium vapor pressure at 25° C above 0.02 atm (15.9 tor).

{8806} In addition, this invention alse provides a process for providing a shellac costing on a

substraie comprising applying this coating composition to the substrate,

DETAILED DESCRIPTION
Definitions

{8807] For the purposes of this disclosure, “coating composition” refors to a composition which
can be used to form a coating on a subsirate but excludes compositions which are already in the
form of a coating on a subsirate. So, for example, a costing composition can be in the form of 8
coating liquid which can be poured or sprayed onto a substrate, for example, to form a completed
coating. In addition, a coating composition can also be in the form of a solid such as a powder,
course granules, flakes or even a large solid block, which can be melied to form such a coating
liquid, However, for the purposes of this disclosure “coating composition” will be undersiood as
not referring to the coating that is produced by such a coating liquid. So, for example, a2 film
which has been cast upon a substrate and remains on that subsirate is not a “coating
composition” in the context of this disclosure, because it is the form of a completed coating.
However, if that same film is removed from its subsirate, then i will be regarded as a “coating
composition,” at least i¥ it can be used to form a new coating such as by meliing or the like.

{8008} Also, “liquid” in reference o a coating composition means that the coating composition
has a sufficiently low viscosity so that, afier being deposited on a horizontal substrate and left
undisturbed, it will form a continuous, coherent coating on that substrate.  Also, a coating which
is “continuous™ in the context of this disclosure means a coating which is not present on the
substrate in the form of discrete clumps or regions but rather is present as an amalgamated mass.
in addition, a coating which is “coherent” in the context of this disclosure means a coating which

is free of pores and pinholes.
Shellae Resin
{68091 Shellac is a naturally occurring thermoplastic resin oblained from secretions of the female

fac bug. It exhibits a remarkable combination of properties making it an ideal barrier coating,

these properties including low permeabilities to oxygen, water vapor, CO2, ethylene and various
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odors, low lipid solubility, excellent color and excellent clarity. lis main components are
aleuritic acid and shelloic acid.

[6838] Commercially, shellac is available in two different tvpes, bleached shellac and orange
shellac. Moreover, both of these shellacs are available in refined {{¢, dewaxed) as well as
unrefined (regular) versions. In addition, each of these four differenmt varieties of shellac are
available in different physical forms, e.g., solid flakes and aqueous and/or alcohol solutions. In
addition, some of these different varietics are also available in different grades. For example,
dewaxed orange shellac is available in a variety of ditferent prades ranging from yellow o red.

[0811] Shellac is obtained from secdlac, an insect secretion, by removing debris from the seediac
and then further processing the seediae to obiain the desived product.  As described in UK.
6,348,217, the entire disclosure of which is incorporated herein by reference, bleached shellac is
made by dissolving seedlac in aqueous alkall and then adding a bleaching sgent such as sodium
hypochlorite. The product so obtained is then precipitated and dried to produce regular bleached
shellac. Alternatively, the dissolved bleached shellac can be refined by known techniques to
remove its wax content before precipitating and drying, thereby producing dewaxed bleached
shellac. In contrast, regular orange shellac is made by melting seedlac, sieving out the insolubles
and then solidifying and flaking the product so obtained. Meanwhile, dewaxed orange shellac is
made by dissolving the seedlac in slcohol, straining ouwt the insolubles, filtering out wax particles
and passing the solution so obtained through activated carbon {o decolorize before selidifying
and flaking.

{6012] These different forms of shellac have somewhat different melting temperatures.
Unfortunately, all of these forms of shellac readily polymerize when heated above their melting
temperatures.  Therefore, it is necessary when producing coating compositions from shellac to
dissolve or disperse the shellac in a volatile carrier liquid. Examples of suitable carrier liquids
that can be used for this purpose include water, various alcohols such as methanol, ethanol,
isopropanol, ete. various ketones such as acetone, methyl ethyl ketone, etc,, various glycols such
as propylene glyeol, etc., various glycol ethers, various esters such as ethyl acetate, and so forth.
Generally speaking, these volatile carrier liquids have equilibrium vapor pressures above (.02
atm {15.9 torr). For example, a typical equilibrium vapor pressure of water at 23 °C s 0.03 aim
{22.8 torr), of ethyl alcohol at 25 °C 15 8.077 atm (58.5 torr), and of 2-propanel at 25 °C is 0.059
atm {44.8 torr}.
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{6813] In sccordance with this invention, using such volatile carrier liquids is avoided, it having
been found that polymerization of all commercial forms and grades of shellac when heated to
above their melting poinis can be inhibited by blending the shellac with a fatty acid component,
as further discussed below. This is of particular imporiance in connection with coating
substrates which are sensitive to these volatile carrier liquids, as contact of the substrate with
these carrier liguids can be completely avoided. Examples of such substrates include bakery
products such as biscuits, cookies, walers, waffles and ice cream cones, as well as various waler-
sensitive dry products such as flours, grains, seeds and certain nuts,

[0014] This is also important in terms of eliminating the use of volatile organic compounds.
Ethanol and the other organic liguids normally used to make conventional shellac coating
compositions are highly fammable as well as classified as Volatile Organic Compounds
{(VOU’s) under relevant federal and stale statutes and regulations.  Therefore, considerable care
and expense must be undertaken when using shellac coating compositions formulated with one
or more of these VOU’s as its carrier liquid. These problems can be completely aveided by this
invention, because these VO s are completely unnecessary.

J0618]  Still another important feature of the inventive shellac coating compositions is that the
shellac coatings they produce are highly resistant to “blushing.” As well appreciated in the art,
when shellac coatings made from conventional shellac coating compositions are exposed to
water, they often develop a significant whitish haze, which is known in the art as “blushing.”
This problem is essentially avoided in accordance with this invention, as the shellac coatings
produced by the inventive shellac coating compositions are largely resistance to this blushing

phenomenon,

Fatty Acid Compenent

[0016] Fatty acids are aliphatic carboxylic acids whose carbon chains contain 4 to 28 carbon
atoms. Fatty acids can be saturated as well as unsaturated with one, two, three, four or more
ethylenic unsaturation groups. Fatty acids whose aliphatic tails contain fewer than six carbon
atoms are generally regarded as short chain fatty acids (SCFA). Fatty acids whose aliphatic tails
contain §-12 carbon aloms are generally regarded as medium chain fatty acids (MCFA). Fatly
acids whose aliphatic tails contain 13-21 carbon atoms are generally regarded as long chain fatty
acids {LCFA). Fatly acids whose aliphatic tails contain 22 or more carbon atoms are generally

regarded as very long chain fatty acids (VLCFA). Most naturally ocourring fatty acids have an
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even nwmber of carbon atoms. All such fatly acids can be used as the fatty acid componert of
the inventive shellac coating compositions.

{80171 In addition to the above “free™ fatty acids, numerous fatty acid derivatives can also be
used for this purpose.  Examples include esters of such free falty acids with monoalcohols or
dizleohols containing 8 or less carbon atoms, fatty acid monoglycerides, fatty acid digylcerides,
fatty acid triglycerides, faity acid phospholipids, fatty alcchols and mixtures thereof. Bsters of
free fatly acids with monoalcohols or dialcohols as well fatty acid monoglyecerides, digyleerides
and triglycerides are interesting, while free faily acids and especially oleic acid, stearic acid and
palmitic acid are especially interesting.

{6018] As well understood in industry, these free fatty acids and analogues are available in a
number of different grades, e.g., food grade, industrial grade, ete. All of these different grades
can be used in this invention, it being desirable of course that the particular grade selected fora

particular application comply with the legal regulations applicable o that application.

Additional Ingredients

[0819] In addition to shellac and faity acid component, the inventive shellac coaling
compositions can also contain additional ingredients to improve the properties of these coating
compositions as well as the coatings they produce,

{0828} For example, the inventive shellac coating compositions can contain a polymerization
retardant to help slow the polymerization of the shellac, examples of which include sodium
hydroxide, potassium hydroxide and potassium acetate.

{88211 In addition, the inventive shellac coating compositions can contain an organic origin {f.e,,
plant or animal origin} co-film former. Examples include certain microcrystalline cellulose;
waxes such as paraffin wax, camauba wax, besswax, candelila wax and polyethylene wax;
vartous naturally-occurring resing such as wood resin; and coumarone-indene; and various
proteing including com zein {a-zein, b-zein and/or v-zein), wheat gluten, soy protein, peanut
protein, keratin, collagen, gelatin, milk protein {casein} and whey protein.

{6822] The inventive shellac coating compositions can also contain other lypes of film formers
including organic-origin film forming materials not exhibiting the above water vapor resistance
properties. Examples include microcrystalline cellulose; starches and derivatives such as raw
starch, modified starch, pregelatinized starch, dextrin, maliodextrin comn syrup sucrose,

dextrose/fructose and sugar polyols; extrudate gums such as gum arabic, gum ghatti, gum karaya
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and gum tragacanth; sced pums such as guar gum and locust bean gum; microbial fermentation
guns such as xanthan, gallan gum and chitosan; scaweed exiracts such ag agar, alginates,
carageenans and furcellaran; and pectins.

{3023] The inventive shellac coating compositions can also contain plasticizers other than lipids
such as polvethylene glycol (PEG), polypropylene glycol (PPG), and the like; coloring agents
such as organic pigments and inorganic pigments, dyes and other naturally cccurring colorants;
flavorants and preservatives.

{6024} To aid in their application {o substrates when in powder form, the inventive shellac
coaling compositions can also contain conventional flow control apents such as silicates,
stearaies, and the hike.

{88257 Mixtures of these different additional ingredients, of course, can be used.

Method of Manufacture

[6826] The inventive shellac coating composition can be easily made by heating the fatty acid
component to above the melting temperature of the shellac and then adding the shellac,
preferably in the form of a2 comminuted solid, and preferably in increments, to the fatty acid
component with continued heating and mixing until 3 homogeneous blend is obtained. Any
additional ingredients are preferably added at this time, although they can be added easlier if
desired,

{80271 When the inventive shellac coaling composition is intended o be applied to a8 substrate
by extrusion coating, another way it can be made is by combining its ingredients together in a
common feed hopper used for feeding the extruder or, altemnatively, by feeding these ingredients
to the extruder by means of separate feed hoppers with these ingredients being blended together

inside the extruder as it melts and deposiis these materials on the substrate being coated.

Proportions of Ingredients and Properties

{0028] The relative amounts of shellac and fatty acid component in the inventive shellac coating
compositions can vary widely, and essentially any amount can be used. Normally, the weight
ratio of fatty acid component to shellac is between 5:93 and 95:5. Within these broad limiis,
shellac coating compositions contalning no more than 80 wi.% fatty acid component, based on
the combined weights of the fatty acid component and shellac are interesting, with those
containing no more than 65 wiS faity acid component, no more than 530 wi% fatty acid

component, no more than 45 wi% faity acid component, no more than 40 wi% faity acid
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component, ne more than 33 wi% fatty acid component and even no more than 30 wi% fatty
acid component, on the same basis, being more interesting. Normally, the weight ratio of fasty
acid component to shellac is between 10:90 and 50:50,

{60291 I additional ingredients are included in the inventive shellac coating compositions, the
total amount {concentration} of these additional ingredients in the inventive shellac coating
compositions iz desirably no more than 235 wi%, based on the weight of the entire coating
composition. More desirably, the total amount {concentration) of these additional ingredients in
the inventive shellac coating compositions is no more thae 15 wi%, no more than 18 wt%%, no
more than 5 wit.%, no more than 2 wi.%%, no more than | wit.%. or even no more than 0.5 wt %6

{8830¢] As indicated above, the inventive shellac coating compositions are either free or
gssentially free of a volatile cammier liguid having an equilibrium vapor pressure at 25° C above
0.02 atm (139 torr). Thus, the inventive shellac coating compositions are either free or
essentially free of water {vapor pressure at 23 °C of 0.03 atm /23.8 torr) of ethyl alcohol {vapor
pressure at 25 °C of 0.077 atwy/39 torr) and of 2-propanol {vapor pressure at 25 °C of 8.059 atw/
45 torr). “Essentially free”™ in this context means that the inventive shellac costing compositions
contain no more than 10 wt.% of the volatile carrier liquid. More commonly, however, the
inventive shellac coating compositions contain no more than 5 wt.%., no more than 2 wi%, no
more than 1 wi.%, no more than 0.5 wit%, or even no more than 0.1 wi% of such a volatle
carrier liquid, Nonctheless, they can casily be converted to a Hguid state for coating purposes by
heating them to above the melting temperature of the shellac ingredient they contain.

{0831} As previously indicated, it bas been found in accordance with this invention that the fatty
acid component of the inventive shellac coating compositions acis as a polymerization inhibitor,
thereby inhibiting polymerization of the shellae ingredient of these compositions when heated to
glevated temperatures.  As a result, new shellac coating composition are provided which are
essentially free of volatile carrier liquids yet can be made sufficiently liguid to serve as effective
coating compositions by simple heating.

{6832] The physical form of the inventive shellac coating compositions can vary widely,
Depending on the relative amounts of shellac and fatty acid component, the type of fatly acid
component and the type of optional additional additive, if any, the inventive shellac coating
compositions may take the form of a viscous liguid, a paste-like semi-solid state ({.e., too viscous

to flow by gravity vet not g hard solid either) such as butter or bees wax or a solid rigid mass at
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room temperature. Moreover, if in a solid state they can assume any structure ranging from a
large solid block, chunks, granular solids, fine powders, and even thin films produced by
removing a cast {ilm from a substrate. In addition, if in a solid state at room temperature, they
can assume 3 wide range of melting or softening points, typically ranging from 10 °C to 90 °C.
Within this broad range, those exhibiting meliing or softening points of at least 20 °C, at least 30
°C, at least 40 °C, and at least 50 °C, are more interesting.

f0833] The physical and chemical properties of the shellac coatings produced by the inventive
shellac coating compositions can also vary widely, depending on the relative amounts of shellac
and fatty acid component, the type of fatty acid component and the type of optional additional
additive, if any, included in these coating compositions., By suitable selection of these variables,
skilled shellac chemists should have no difficultly in producing shellac coating compositions
having the same or essentially the same hardness, flexibility, barrier properties and other

properties as shellac coatings made by conventional technigues.

Substrate

{0834] The inventive shellac coating compositions can be used o provide shellac coatings on
any and all types of subsirates previcusly provided with shellac coatings. For example, the
inventive shellac coating compositions can be used to provide shellac coatings on indusirial
subsirates such as wood, metals, plastics, ete.. In addition, edible substrates including fruits such
as apples, pears, ete.; vegetables: bakery producis such as biscuits, cookies, wafers, waffles, ice
cream cones, and other dough based products; candy such as solid chocolate bars, pastilles etc. as
well as chocolate coated or emwobed products chocolate costed biscuits and cookies;
pharmaceuticals such as pills, lozenges, sic. can also be coated with the inventive shellac coating
compositions, it being desirable of course to use food grade ingredients and processing
equipment for this purpose. Products intended io come into contact with food andior
pharmaceuticals such as fiber box board, food service trays, ulensils, ete., can also be coated with
the inventive shellac coating compeositions, again it being desirable to use food-contact approved
grade ingredients and processing equipment for this purpose.

[B835] In one embodiment of this invention, the inventive shellac coating compositions can be
used to form cast, free-standing films. In this embodiment, conventional subsirates used for

roducing cast, free-standing {ilms from other similar materials can be used for this purpose,
=

Method of Application
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{6036] The inventive shellac costing compositions can be applied to substrates by any
appropriate coating lechnigue, examples of which include spraying (both traditional and
electrostatic spray techniques), dipping, enrobing, casting, extrusion coating, pan coating and
roller coating. MNormally, this means that the inventive coating composition, if in a solid state at
room temperature, will need (© be healed until the composition assumes a Houid state prior to the
application of the coating composition to its substrate. So, for example, if the inventive coating
composition is applied by dipping, ervobing, casting, hot melt spraying, roller coating, or some
types of pan coaling techniques, the coating composition will normally be heated to a liguid state
before it is apphed, Since the fatty acid component of the inventive shellac coating
compositions inhibits polymerization of the shelisc ingredient in these compositions, this is of
little or no concern.

{86371 In cerfain spplications, the inventive shellac coating compositions can be heated 1o a
Hguid state as part of the coating process. This can occur, for example, if the inventive shellac
coating composition is applied by extrusion coating techniques.  In addition, this can also occur
if the inventive shellac coating composition is applied by certain types of spray coating
techniques, for example, via melt spraying or by electrostatic spraving of the composition in the
form of a dry powder. This can also occur if the inventive shellac coating composition, in the
form of a particulate, is applied to a subsirate which has been previously heated enough so that
the latent heat in the substrate melis the particulate, thereby forming a coating. In some
situations, an additional heating step may be used to subject the substrate to heating after the
powder is applied if necessary. Heating may occur both before and after application as necessary.

{B838] A particuler advantage of the inventive costing composition when directly applied to
bakery product substrates such as biscuits, cooldes, wafers, cones, and other dough based
products is that the crispness of the underlying substrate is preserved. This s difficult or
impossible to do when conventional shellac coating compositions are used in this way, because
the carrier liquid in the coating composition is normally absorbed by the bakery product
substrate. This problem is climinated when the inventive shellae coating composition is used,
because it contains no carrier liguid.

{0039 In another application, the inventive coating composition is used as an adhesive, or
carrier, for components to be added 1o a substrate’s surface. For example, various food adjuvants

such as drugs, medications, vaccines, food supplements, etc., can be added to many different
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types of food substrates such as whole grains, breads, flours, and other food Hems by coating
thern with the inventive coating composition which has been fortified with the food adjuvant.
{6840] Finally, the inventive coating composition, when in the form of a fine powder, can also
be used as a polishing agent by combining it with a batch of the substrate to be treated, eg.,
tablets, confections, or the like, in a suilable mixing device such as panning equipment or a
tumbling apparatus which generates enough friction between these materials so that a polished
surface on the substrate is produced. This buffing process can enhance surface characteristics of
the substrate, adding a polished effect, as well as producing a coating which provides slip

characieristics, barrier (o moisture, st

WORKING EXAMPLES

Example §
{8041} The following hot melt blends were prepared:
Table |
Shellac Faity Acid Blend Ratio (Fatty Acid:Shellac)
" Oleic Acid 1883
Refined Orange StcamAmd s
" Palmitc Acid 56:50

{0042] To prepare the blends listed in Table 1 above, the fatty acld of each composition was
heated 1o above the melting point of the refined (dewaxed) orange shellac in a suiiable container
{aluminum pan or glass beaker of appropriste size). With slow mixing, the dewaxed orange
shellac was melied and blended into the molten fatty acid in a stepwise fashion. From this poimt
forward, the molien blend was allowed to cool o form the inventive hot melt blend in its solid
phase.

{8843} Each blend produced an opague semi-malleable solid, able to be retumed to a molten
stale upon reheating 1o above its melting point. The sofiening points of the above hot melf blends
ranged from about 60 °C 1o 85 °C.

Example 2
{0844] The following hot melt bends were prepared:

10
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Table2
Fatty Acid © Shellac Blend Ratio (Faity Acid:Shellac)
Refined Orange 33:67
Oleic Acid {Orange Flaked EXR Y
"""""" Refined Bleached | 3387
Regular Bleached 33:67

{0845] To prepare the blends listed in Table 2 above, the selected fatty acid was heated to above
the melting point of the shellac type used in sach example in a suitable container (sluminum pan
or glass beaker of appropriate size). With slow mixing, the appropriate amount of shellac was
melted and blended into the molten fatty acid in a stepwise fashion. From this point forward, the
molien blend was allowed to cool to form each inventive hot melt blend in its solid phase. Each

blend produces an opaque, semi-malleable solid for further use.

Example 3

{8046] A hot melt blend comprising: 43 parts by weight dewaxed orange shellac and 57 parts by
weight of a mixture of olele acid and stearic acid was prepared by the same procsdure described
above in connection with Examples 1 and 2. This molten product was applied to a coated sheet
of cardstock suitable for the release of the finished product, after which the product was allowed
o cool to a solid state. The solid product so formed was then removed from the substrate and

ground into large flakes approximately 1 in® (~645 mm®) in size.

Exsmpie 4

{60471 A portion of the flakes produced in the sbove Example 3 was placed inte the feed
chamber of a hot melt spray gun designed for spray application of waxes (supplied by Glue
Machinery Corporation) and allowed to melt at a set temperature for a period of 10 minutes.

{30481 Afler melting, the composition was spraved onto an edible waffle cone substrate at an
application rate of about 18% of the total dry weight of the costed edible substrate. The applied
composition was then allowed to cool to room lemperature, thereby forming s solid shellac
coaling providing the substrate with exira or enhanced properties ranging from enhanced

physical appearance, enhanced strengthening and cnhanced barrier properties such as an

11



WO 2016/114966 PCT/US2016/012402

enhanced resisiance to the transmission of liquids such as water, milk and melted ice cream as
well a5 vapors emanating from such Hguids,

{08491 Although only a few embodiments have been deseribed above, it should be appreciated
that many modifications can be made without departing from the spirit and scope of the
invention, Al such modifications are inlended to be included within the scope of this invention,

which is to be limited only by the following claims:

12



CLAIMS

1. A process for providing a shellac coating on a substrate comprising applying to the
substrate a shellac coating composition comprising a fatty acid component and shellac, wherein the
weight ratio of the fatty acid component to the shellac is 5:95 to 95:5, wherein the coating composition
contains no more than 10 wt.% of a volatile carrier liquid having an equilibrium vapor pressure at 25° C
above 0.02 atm. (15.9 torr), wherein the substrate is a bakery product, wherein the shellac coating
composition is molten when applied to the substrate, and wherein the molten coating composition is
formulated in a manner which inhibits polymerization of the shellac thereby providing a continuous,

coherent shellac coating on said substrate.

2. The process of claim 1, wherein the shellac coating composition is applied to the
substrate by at least one of melt spraying, dipping, enrobing, casting, extrusion coating, pan coating and

roller coating

3. The process of claim 1, wherein the bakery product comprises a biscuit, cookie, wafer,

waffle or ice cream cone.
4. The process of claim 3, wherein the substrate is an ice cream cone or waffle.

5 The process of claim 1, wherein the weight ratio of the fatty acid component to the
shellac is 5:95 to 57:43.

6. The process of claim 1, wherein the weight ratio of the fatty acid component to the
shellac is 5:95 to 50:50.

7. The process of claim 1, wherein the fatty acid component is selected from the group
consisting of a free fatty acid, an ester of a fatty acid and a monoalcohol or dialcohol containing 8 or less
carbon atoms, a fatty acid monoglyceride, a fatty acid diglyceride, a fatty acid triglyceride, a fatty acid

phospholipid, a fatty alcohol and mixtures thereof.

8. The process of claim 7, wherein the fatty acid component is selected from the group
consisting of a free fatty acid, a fatty acid monoglyceride, a fatty acid diglyceride, a fatty acid triglyceride,

and mixtures thereof.
9. The process of claim 8, wherein the fatty acid component is a free fatty acid.

10. The process of claim 9, wherein the fatty acid component is selected from oleic acid,

stearic acid and palmitic acid.

11. The process of claim 1, wherein the shellac coating composition is in a solid state at
room temperature, and further wherein the shellac coating composition has a softening temperature of
40° C to 120° C.
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12. The process of claim 11, wherein the shellac coating composition has a softening
temperature of 60° C to 90° C.

13. The process of claim 1, wherein the shellac coating composition contains one or more
additional ingredients selected from the group consisting of a shellac plasticizer other than a fatty acid
component, a shellac polymerization retardant other than a fatty acid component, a detackifier, a coloring

agent, a co-film former, a flavoring agent and a preservative.

14. The process of claim 1, wherein the substrate is an ice cream cone or waffle, wherein the
fatty acid component comprises oleic acid, stearic acid, palmitic acid or mixtures thereof, wherein the
weight ratio of the fatty acid component to the shellac is 5:95 to 57:43, and wherein the shellac coating

composition is applied to the substrate by melt spraying.

15. A coated article made by the process of claim 14.
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