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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims the benefit of U.S. Provisional Patent Application No.
61/226,089, filed July 16, 2009.

BACKGROUND OF THE INVENTION

[0002] Food products that have been deep fried in oil or fat continue to be a popular
component of the American diet. Deep fried foods are commonly found in restaurants and they
are available frozen in grocery stores. Many foods that are deep fried in oil or fat are given a
coating of batter or breading prior to frying. These coatings absorb some of the fat or oil in
which the food is cooked in order to allow the outside of the food to become crispy and
browned. Concern relating to the health effects of consuming deep fried foods has risen in
recent years. Some fats and oils used to prepare deep fried foods contain trans fats, which can
increase the risk of heart disease. In addition, foods which have been deep fried tend to be
higher in calories than their broiled or baked counterparts. Given the current obesity epidemic,
consumers are searching for lower calorie, healthy alternatives to their favorite deep fried
foods. There is need in the art for food products having a taste and texture similar to that of
foods which have been deep fried in fat or oil, but which lower the health risks associated with
traditional deep fried food products.

[0003] For example W09207477 discloses a browning composition for uncooked foods
comprising a colorant and a fat or an oil.

BRIEF SUMMARY OF THE INVENTION

[0004] The invention provides a coating composition as defined in the claims comprising oil, a
flavor, a color, an emulsifier, and an antioxidant. The coating composition is capable of
simulating the taste and texture of foods that have been deep fried without deep frying the
food. Foods that have been coated with the composition are typically healthier (e.g., lower in
calories and trans fats) than foods that have been deep fried. Thus, the coating composition
makes it possible for consumers to enjoy the taste and texture associated with traditionally
deep fried foods, in foods that have not been deep fried, and without the disadvantages
assocaited with deep fried foods.

[0005] The invention also provides a method for preparing a baked food product that
simulates a food product that has been deep fried as defined in the claims and comprising (i)
emulsifying the coating composition in water, (ii) contacting said food product with the coating
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composition, and (iii) baking the food product.

DETAILED DESCRIPTION OF THE INVENTION

[0006] In accordance with the invention, a coating composition comprising an oil is provided.
The coating composition comprises any suitable oil. Preferably, the oil is soybean oil, corn oil,
cottonseed oil, sunflower oil, canola oil, safflower oil, olive oil, peanut oil, or combinations
thereof. Without wishing to be bound by any particular theory, it is believed that the use of oils
having high levels of saturated fats have a longer shelf life than oils with lower levels of
saturated fats. However, oils having higher levels of saturated fats are more susceptible to
solidification at higher temperatures due to their relatively low melting points, which can be
problematic especially during the winter months. Thus, it is preferable to blend oils with lower
melting points and higher levels of saturated fats (e.g., palm oil, coconut oil) with oils having
higher melting points and lower levels of saturated fats (e.g., soy oil) for use in the
composition. Preferably, the oil or blend of oils has a melting point that is at least about 5° C, in
order to avoid solidification during winter storage and transport. Alternatively, the composition
comprising the oil can be heated prior to use to eliminate any solidification which may have
occurred during storage.

[0007] The composition comprises any suitable amount of oil. The composition comprises at
least about 85% (by weight) oil (e.g., at least about 90%, at least about 95%, or at least about
98% oil). Alternatively, or in addition, the composition comprises about 98% (by weight) or less
oil (e.g., about 95% or less oil). For example, the composition comprises about 85% oil to
about 98% oil (e.g., about 90% to about 98% oil, about 95% to about 98% oil, or about 85% to
about 90% oil).

[0008] The composition further comprises a flavor. The flavor is any suitable flavor. Preferably,
the flavor is lemon, butter, buttermilk, cheese, dill, deep fat fried flavors, vegetable oil, partially
hydrogenated vegetable oil, natural flavors, artificial flavors, oleoresins, essential oils,
hydrolyzed soy protein, hydrolyzed corn protein, hydrolyzed wheat protein, hydrolyzed
vegetable protein, or combinations thereof. The composition comprises any suitable amount of
flavor. The composition comprises at least about 0.01% (by weight) flavor (e.g., at least about
0.05%, at least about 0.1%, at least about 0.5%, at least about 1%, or at least about 5% flavor).
Alternatively, or in addition, the composition comprises about 10% (by weight) or less flavor
(e.g., about 8% or less, about 5% or less, about 3% or less, about 1% or less, or about 0.5% or
less flavor). For example, the composition comprises about 0.01% flavor to about 10% flavor
(e.g., about 0.05% to about 5% flavor, about 0.1% to about 5% flavor, or about 0.5% to about
5% flavor).

[0009] The composition further comprises a color. The color is any suitable color. Preferably,
the color is lakes, beta carotene, paprika, turmeric, caramel, annatto, or combinations thereof.
Most preferably, the color or combination thereof results in a color similar to that of fried foods
when the composition is applied to a food product. The composition comprises any suitable
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amount of color. The composition comprises at least about 0.01% (by weight) color (e.g., at
least about 0.05%, at least about 0.1%, at least about 0.5%, at least about 1%, or at least
about 5% color). Alternatively, or in addition, the composition comprises about 20% (by weight)
or less color (e.g., about 15% or less, about 10% or less, about 8% or less, about 5% or less,
or about 3% or less color). For example, the composition comprises about 0.01% color to
about 20% color (e.g., about 0.05% to about 15% color, about 0.1% to about 10% color, or
about 0.5% to about 5% color).

[0010] The composition further comprises an emulsifier. The emulsifier is any suitable
emulsifier. Without wishing to be bound by any particular theory, it is believed that the balance
of hydrophilic and lipophilic components of the emulsifier or combinations thereof affects the
ability of the emulsifier to stabilize the composition. Preferably, the emulsifier is polysorbate 60,
monoglycerides, diglycerides, polyglycerol esters of fatty acids, propylene glycol monoesters of
fatty acids, lactylated monoglycerides, acetylated monoglycerides, polysorbate 80, or
combinations thereof. The composition comprises any suitable amount of emulsifier. The
composition comprises at least about 0.01% (by weight) emulsifier (e.g., at least about 0.05%,
at least about 0.1%, at least about 0.5%, at least about 1%, or at least about 5% emulsifier).
Alternatively, or in addition, the composition comprises about 15% (by weight) or less emulsifier
(e.g., about 10% or less, about 8% or less, about 5% or less, about 3% or less, or about 1% or
less emulsifier). For example, the composition comprises about 0.01% emulsifier to about 15%
emulsifier (e.g., about 0.05% to about 10% emulsifier, about 0.1% to about 8% emulsifier, or
about 0.5% to about 5% emulsifier).

[0011] The composition further comprises an antioxidant. Without wishing to be bound by any
particular theory, it is believed that antioxidants improve the shelf life of the composition. The
antioxidant is any suitable antioxidant. Preferably, the antioxidant is TBHQ (tertiary
butylhydroquinone), tocopherols, carotenoids, natural extracts, BHA (butylated
hydroxyanisole), BHT (butylated hydroxytoluene), or combinations thereof. The composition
comprises any suitable amount of antioxidant. The composition comprises at least about 0.001
% (by weight) antioxidant (e.g., at least about 0.01 %, at least about 0.05%, at least about
0.1%, at least about 0.5%, or at least about 1% antioxidant). Alternatively, or in addition, the
composition comprises about 5% (by weight) or less antioxidant (e.g., about 1% or less, about
0.5% or less, or about 0.1% or less antioxidant). For example, the composition comprises
about 0.001% antioxidant to about 5% antioxidant (e.g., about 0.01% to about 1% antioxidant,
about 0.05% to about 1% antioxidant, or about 0.1 % to about 1% antioxidant).

[0012] The coating composition can be emulsified in water before use with a food product.
Without wishing to be bound by any particular theory, it is believed that there is an optimum
water content of the coating composition before use with a food product which results in
improved texture of the finished food product. Emulsion in higher levels of water can, however,
result in a less desirable flavor, texture, and/or color of the finished food product. The amount
of water in which the coating composition is emulsified can vary depending on the food product
it is used with, processing method, and/or reconstitution method in order to optimize the quality
of the finished food product. Preferably, the coating composition is emulsified in a ratio of about
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30% (by weight) coating to about 70% (by weight) water (e.g., a ratio of about 40% (by weight)
coating to about 60% (by weight) water, a ratio of about 50% (by weight) coating to about 50%
(by weight) water, a ratio of about 60% (by weight) coating to about 40% (by weight) water, or
a ratio of about 70% (by weight) coating to about 30% (by weight) water). For example, the
coating composition can be emulsified in about 10% (by weight) water to about 80% (by
weight) water (e.g., about 20% (by weight) water to about 60% (by weight) water, about 30%
(by weight) water to about 50% (by weight) water, or about 35% (by weight) water to about
45% (by weight) water.

[0013] While not wishing to be bound by any particular theory, emulsion stability is likely
dependent upon the relative proportions of water and fat present in the system and the
hydrophilic-lipophilic balance (HLB) of the emulsifiers themselves. HLB is a measure of the
degree to which emulsifiers are hydrophilic or lipophilic. Preferred HLB values depend on the
amounts of oil and water present in the coating composition. Preferably, the coating
composition contains emulsifiers having a total HLB of about 1 to about 10 (e.g., about 2 to
about 9, about 3 to about 8, about 4 to about 7, or about 4 to about 6).

[0014] If the coating composition is emulsified in water prior to use with a food product, the oil
comprising the coating typically comprises droplets which are suspended in the water. The oil
droplets have any suitable size. Without wishing to be bound by any particular theory, it is
believed that smaller oil droplet sizes increase the stability of the emulsion. Attaining a certain
oil droplet size is dependant, at least in part, on the emulsifiers used and the emulsification
process (e.g., equipment used, shear rate, mixing time) used to prepare the emulsion. It is
thought that the emulsifiers facilitate emulsion stability by preventing coalescence of the oil
droplets suspended in the water. The oil droplets typically have an average size of at least
about 0.01 microns (e.g., at least about 0.05, at least about 0.1, at least about 0.5, at least
about 1, or at least about 5 microns). Alternatively, or in addition, the oil droplets have an
average size of about 50 microns or less (e.g., about 40 or less, about 30 or less, about 25 or
less, about 20 or less, or about 15 or less microns). For example, the oil droplets have an
average size of about 0.01 microns to about 40 microns (e.g., about 0.05 to about 30 microns,
about 0.1 to about 25 microns, or about 0.5 to about 25 microns).

[0015] The coating composition has any suitable viscosity. The composition typically has a
viscosity of at least about 10 centipoise (10 mPa-s) (e.g., at least about 20, at least about 30,
at least about 40, at least about 50, or at least about 60 centipoise (mPa-s)). Alternatively, or in
addition, the composition has a viscosity of about 400 centipoise or less (400 mPa-s or less)
(e.g., about 350 or less, about 300 or less, about 250 or less, about 200 or less, or about 150
or less centipoise (mPa-s)). For example, the composition has a viscosity of about 30
centipoise (30 mPa-s) to about 400 centipoise (400 mPa-s) (e.g., about 30 to about 300
centipoise (mPa-s) about 30 to about 200 centipoise (mPa.s), about 30 to about 150 centipoise
(mPa.s), or about 50 to about 100 centipoise (mPa.s)). The viscosity of the composition was
measured using a Brookfield LVF viscometer, spindle size 1 and 2, at 12 rpm, with a sample
temperature of about 15 - 21 °C.
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[0016] Preferably, the coating composition is substantially free of hydrophilic colloids.
Hydrophilic colloids include starches, natural gums, and chemically-modified natural
polysaccharides. Hydrophilic colloids are generally not soluble in oil and if added to the coating
composition, would settle out of the composition, making them unsuitable for use in the
composition.

[0017] The invention also provides a method for preparing a baked food product that
simulates a food product that has been deep fried comprising (i) emulsifying the coating
composition in water, (ii) contacting said food product with the coating composition, and (iii)
baking the food product.

[0018] The coating composition can be prepared in any suitable manner. For example, a
portion of the oil can be added to a vessel, a mixer is inserted and activated, then the
emulsifier is added, followed by the color, flavor, antioxidant, and remaining oil. Preferably, the
composition is heated upon the addition of the emulsifier in order to facilitate dispersion of the
emulsifier in the oil. This can be accomplished using any suitable method, such as indirect
steam injection using steam jacked mixing tank. Without wishing to be bound by any particular
theory, it is believed that indirect heating methods are preferable to direct heating methods
(e.g., direct steam injection) since they are less likely to result in any reaction with the
components of the coating composition.

[0019] The coating composition can be emulsified in water in any suitable manner. For
example, water is added to a vessel, a mixer is inserted and activated, then the composition is
added. Alternatively, both the water and coating composition are added to the vessel, then
mixed. Preferably, the water is added first, followed by the composition. Any suitable mixing
device can be used, such as a Waring blender, a bowl chopper (e.g., Stephan Vertical Cutter
Mixer Model No. UMM/SK 24 E), or a rotosolver (e.g., ADMIX Rotosolver). Without wishing to
be bound by any particular theory, it is believed that sufficient shear is necessary in order to
generate oil droplets that are sufficiently small enough to produce an emulsion that is
sufficiently stable for use with a food product.

[0020] The coating composition can be applied to the food product in any suitable manner.
For example, the food product can be dipped into the coating composition. More preferably,
the coating composition is sprayed onto the food product. Any suitable device can be used,
such as a spinning disc type applicator (e.g., Fedco Cyclone Liquid Coater). Without wishing to
be bound by any particular theory, it is believed that spraying the coating composition onto the
food product reduces the amount of coating which adheres to the food product when
compared with other methods, thus reducing fat and calorie levels. It is also believed that food
products which have been sprayed with the coating composition are more crispy, and less
mushy and chewy, and are thus more similar to fried foods.

[0021] The food product can be any suitable food product. For example, the food product can
be cheese, poultry, beef, pork, fish, seafood, vegetables, fruit, meat analogs, or combinations
thereof. The food product can be raw, cooked, partially cooked, and/or frozen prior to the
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application of the coating composition. The food product can be coated in batter, breading, or
combination of such prior to being contacted by the coating composition. The food product
and/or batter or breading can contain additional components, such as colors, flavors, or other
additives. Preferably, the food product is coated in bread crumbs, which impart desirable color
and texture to the food product when baked which emulate fried products. Any suitable bread
crumb formulation can be used. For example, crackermeal bread crumbs, American bread
crumbs, Japanese bread crumbs, and/or extruded bread crumbs can be used, which are
commercially available. Choice of bread crumb depends, in part, on the desired appearance
and texture of food product.

[0022] After contact with the coating composition, the food product can be baked in any
suitable manner. For example, conventional ovens, including convection ovens, can be used to
bake the food product. The baking time and temperature vary depending on the nature of the
food product. Prior to baking, but after contact with the coating composition, the food product
can be frozen. The food product can also be frozen after baking.

[0023] The following examples further illustrate the invention but, of course, should not be
construed as in any way limiting its scope.

EXAMPLE 1

[0024] This example illustrates the preparation of a preferred formulation of the inventive
coating composition.

[0025] The composition was prepared in a steam jacketed mixing tank fitted with two different
agitators, a "sweep" type agitator which directs liquids toward the center of the tank and a
"liquefier" type agitator, which moves liquids up and down. Both agitators were moving
throughout the entire manufacturing process. Enough oil was added to the tank to cover the
liquefier agitator (about 25% of the oil). The sweep and liquefier agitators were set to speeds of
20. The emulsifiers were added and the mixture was heated to a temperature of 65.5°C to
facilitate proper dispersion of emulsifiers. Heating was indirect in order to prevent introduction
of water into the composition and possible growth of microbial spoilage and pathogenic
bacteria during subsequent storage and distribution of the composition. Once the emulsifiers
were properly dispersed, the steam was turned off and the temperature of the mix was allowed
to drop under ambient conditions. While cooling was taking place, the colors, flavor and
antioxidant were added followed by the remaining oil. The composition was mixed for an
additional 10 minutes. After mixing was completed, the composition was pumped into
containers for storage.

[0026] The percentages by weight of each component in the coating composition are shown
below in Table 1.
TABLE 1
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Ingredient Function % By Weight
Soybean Salad Oil Oil 96.9629
Mono & Diglycerides Emulsifier 1.5
Polysorbate 60 Emulsifier 0.5

Deep Fat Fried Flavor Flavor 0.8

Oleoresin Turmeric Color 0.08

Paprika Oleoresin Color 0.06

TBHQ Antioxidant 0.0971
EXAMPLE 2

[0027] This example illustrates the effect of antioxidants on the shelf life of the coating
composition.

[0028] The composition was prepared as described above in Example 1 except the
antioxidant was excluded. The composition was then divided into four 136 kg batches, each of
which was placed in a swept surface kettle with a counter-rotating agitator. The agitators were
run at low speed and 0.1 wt.% TBHQ, 0.05 wt.% rosemary extract, 0.12 wt.% rosemary extract,
or 0.2 wt.% rosemary extract was added. The compositions were then mixed for ten minutes at
ambient temperature (approximately 21.11°C). The compositions were transferred to clean
buckets with lids and stored at ambient temperature in a warehouse. Each composition was
evaluated for its effects on sensory attributes and analyzed for 2-thiobarbituric acid (TBA) and
peroxide values on the day of preparation, 1 month later, 2 months later, and 4 months later.
The results are set forth in Table 2.

TABLE 2
i .. % By {Peroxide{TBA
Composition jAntioxidant Weight | Value Value Result
0 0
months: imonths:
3 <0.035
1
; g‘6onth3 month: | Peroxide values
Rosemary - 0.076 iincreased within in 3
2A extract 0.05 months. TBA values were
2 2 unchanged. Rancidity not
months: {months:iyet detectable by taste.
2.07 0.036
4 4
months: jmonths:
3.07 0.075
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% By

Peroxide

TBA

Composition {Antioxidant Weight | Value Value Result
0 0 Peroxide values
2B eR)zfgé?ary 012 months: imonths:{increased within in 3
3 <0.035 imonths. TBA
i1
; r2n6onth. month:
| 0.049
2 2 values were unchanged.
months: jmonths:{Rancidity not yet
2.24 0.13 detectable by taste.
4 4
months: imonths:
3.24 0.093
0 0
months: imonths:
3 <0.035
1 month: 11 Peroxide values
214 month: {increased within in 3
5C Rosemary |, 0.044  imonths. TBA values
extract ' 2 2 increased, then
months: months: decreased. RanC|d|ty not
202 0.065 iyetdetectable by taste.
4 4
months: imonths:
3.53 0.13
0 0
months: §imonths:
3 <0.035
1 month: 1 i
* {month: Smallgst change in
1.99 0.055 |peroxide values. TBA
2D TBHQ 0.1 values appear to be
2 2 increasing. Rancidity not
g y
months: 1MONths: {yet detectable by taste.
2.01 0.035
4 4
months: imonths:
2.88 0.11

[0029] As is apparent from the results set forth above in Table 2, both types of antioxidant
improved the shelf life of the composition by effectively reducing rancidity.

EXAMPLE 3
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[0030] This example illustrates the effects of using various oils in the coating composition.

[0031] Six different oils, indicated below in Table 3, were placed in beakers. The colors, flavor,
emulsifiers and antioxidant identified in Example 1 were then added to each of the six
compositions in the amounts indicated in Example 1, while manually stirring for about 1 minute.
The mixture was transferred to a Waring blender, which was run at low speed while the
composition was diluted to a ratio of 60% composition to 40 wt.% water. Speed was increased
to high for 90 seconds. The emulsion was then transferred to a beaker and visually observed
for emulsion stability over a period of 2 hours. The results are set forth in Table 3.

TABLE 3

CompositionjFat Result
3A 100% Soybean {No solidification. Emulsion stable for at least 2
Ol hrs (no separation).
3B 100% Modified {Composition solidifies under refrigeration
Palm Qil Emulsion so unstable it separates in minutes.
50% Modified
3C Palm Solidified.
50% Soybean OIl
14.3% Modified
3D Palm No solidification. Stable emulsion
85.7% Soybean : :
Ol
3E 100% Corn Oil No soI|d|f|cat|on. Emulsion stable for at least 2
hrs (no separation).
3F 100% Canola Oil No soI|dlf|cat|on. Emulsion stable for at least 2
hrs (no separation).

[0032] As is apparent from the results set forth above in Table 3, Compositions 3A and 3D-3F
formed stable emulsions and did not solidify and formed emulsions that were sufficiently stable
such that a food processor could apply them onto food products. Compositions 3B and 3C
solidified and/or were unstable, and were thus unusable as coating compositions. Inherent
design features of commercially available food processing equipment that is used to apply the
coating composition onto food products require the coating composition to be a flowable liquid
at room temperature. In addition, solidified fat compositions do not provide consistent, uniform
coverage of food products. The coating composition must also remain stable long enough to
allow for application onto a food product. If separation of the oil and water phases begins
before or while the coating composition is being used, some food product will be coated with
water while other product will be coated with the composition, resulting in inconsistent taste
and texture. While not wishing to be bound by any particular theory, it is thought that the
increased level of saturated fats present in Compositions 3B and 3C resulted, at least in part,
in solidification of the coating composition.
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EXAMPLE 4

[0033] This example illustrates the effects of using various oil and emulsifier combinations in
the coating composition.

[0034] Nine different oils were placed in beakers, followed by an emulsifier(s) in the amounts
indicated below in Table 4. 0.06 wt.% paprika extract, 0.8 wt.% deep fat fried flavor, and 0.097
wt.% TBHQ, while manually stirring for about 1 minute. The mixture was transferred to a
Waring blender, which was run at low speed while the composition was diluted to a ratio of 60%
composition to 40 wt.% water. Speed was then increased to high for 90 seconds. The emulsion
was then transferred to a beaker and visually observed for emulsion stability over a period of 2
hours. The results are set forth in Table 4. The HLB of each composition was estimated and is
set forth in Table 4.

TABLE 4

CompositionOil Emulsifier HLB |Stability Result
98.543 0.5 wt.% Mono & . .
4A wt.% Diglycerides and 6 Errmzl’sésblloen 5&%':82
canola Polysorbate 60
97.843 1.2 wt.% Mono & . .
\ . Emulsion Emulsion
4B wt.% Diglycerides and 6 unstable unusable
canola Polysorbate 60
97.043 2 wt.% Mono &
4C wt.% Diglycerides and 6 Emulsion stable ]I%rr?:]irlraed
soybean {Polysorbate 60
Oil and water
98.743 0.3 wt.% Distilled phases
4D wi '0/ monoglycerides and 18-21 separate very {Emulsion
so. t())ean Sodium Stearyol quickly. Oll unusable
y Lactylate phase
solidifies.
Oil and water
97 543 0.5 wt.% Distilled phases
AE wi '0/ monoglycerides and 18-21 separate very {Emulsion
so. t())ean Sodium Stearyol quickly. Oil unusable
y Lactylate phase
solidifies.
2 wt.% Mono and
97.043 , . )
Diglycerides with . Preferred
0, -
4F :g f))ean Polyglycerol Ester of 4-5 Emulsion stable formula
y Fatty Acids
98.043 , .
o Emulsion Emulsion
4G wt.% 1 wt.% Lecithin 3-4 unstable unusable
soybean
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Composition{Oil Emulsifier HLB |Stability Result

4H %&43 3 wt.% Lecithin 34 |Emulsion Emulsion
soybean unstable unusable
97.043 o

41 wt.% . %)i\cj\;@é)e?iﬂdoensoaid 2.8- Emulsion Emulsion
[)na?sr:fgld Polysorbate 60 3.8 unstable unusable

[0035] As is apparent from the results set forth above in Table 4, Compositions 4C and 4F
formed stable, usable emulsions, whereas all other emulsions were unsuitable for use due to
instability. The HLB of Compositions 4C and 4F ranged from about 4 to about 6. Without
wishing to be bound by any particular theory, it is believed that the ability of the coating
composition to form a stable emulsion is dependent on the relative amounts of water and fat
present in the system and the HLB of the emulsifiers themselves.

EXAMPLE 5

[0036] Example 5 illustrates the effect of adding various hydrophilic colloids to the coating
composition.

[0037] Five different compositions were prepared by adding soybean oil in the amount
indicated below in Table 5 to a beaker, followed by paprika extract in the amount indicated
below in Table 5, 0.08 wt.% turmeric extract, 0.8 wt.% deep fat fried flavor, and a hydrophilic
colloid in the amount indicated below in Table 5, while manually stirring for about 2-3 minutes.
The composition was then transferred to a beaker and visually observed for emulsion stability.
The results are set forth in Table 5.

TABLE 5
... {SoybeaniPaprika - .
Composition oil Extract Hydrophilic Colloid {Result
o Separated and began
5A 98.31% {0.06% %75 wt. % Guar settling to bottom of
um . o ;
container within minutes.
o Separated and began
5B 98.31% {0.06% %75 wt. % Xanthan settling to bottom of
um . o ,
container within minutes.
Separated and began
(o)
5C 98.31 0.06% (I\)/iZtshV\ﬁeﬁ)ulose settling to bottom of
y container within minutes.
o e Separated and began
5D 97.36% 30.14% égr%}\AS,tfafE:rI]\/l odified settling to bottom of
container within minutes.
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... {SoybeaniPaprika - .
Composition oil Extract Hydrophilic Colloid {Result
1.62 wt. % Separated and began
5E 97.36% {0.14% {Hydrolyzed Wheat {settling to bottom of
Protein container within minutes.

[0038] As is apparent from the results set forth above in Table 5 none of hydrophilic colloids
were able to form a stable emulsion. Without wishing to be bound by any particular theory, it is
believed that water soluble/reactive hydrophilic colloids have nothing to bond to, which results
in an immediate tendency to settle out. Once settled, there is no practical way to completely re-
suspend the hydrophilic colloid.

EXAMPLE 6

[0039] Example 6 illustrates the effect of the ratio of coating composition to water in an
emulsion of the coating composition on finished food product quality.

[0040] Three compositions were prepared by adding 96.9629 wt.% soybean oil to a beaker,
followed by 0.06 wt.% paprika extract, 0.08 wt.% turmeric extract, 0.8 wt.% deep fat fried flavor,
1.5 wt.% mono and diglycerides, and 0.0971 wt.% TBHQ, while manually stirring for about 1
minute. Two of the compositions were then mixed with water in the amount indicated below
using a Waring blender, which was run at low speed while the water was added. Speed was
then increased to high for 90 seconds. The three compositions, along with a 100 wt.% water
control were sprayed onto breaded chicken and the results are set forth in Table 6. The
chicken was dusted with Kerry G7102 Predust Breading, battered with Kerry G7091 Batter
(diluted 31.25% water:68.75% G7091), and breaded with Kerry G5890 Japanese Bread
Crumbs prior to being sprayed with the emulsion. All chicken products were frozen to a
constant temperature before being cooked in an oven in preparation for eating.

TABLE 6

[+)
%o V/\olater
CompositionjComposition By Result Comment
By Weight Weight
Color completely
dependent on underlying -
6A 0 100 breading. Breading ]I%%%r ;'PO'ZE?:?
texture softest and least Lalit
crisp, no fried flavor at 9 y
all.
Lighter color, weaker
6B 30 70 flavor, slightly less crispy Ag";up;?b{?a];ﬁc’d
and soft than 40:60 ratio {° qualily
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0,
% V/\olater
Composition{Composition By Result Comment
By Weight Weight
Brighter color, stronger
flavor than 30:70 ratio, {Most preferred
6C 60 40 best overall (moist but ratio
crispy) texture
Acceptable, but
Darkest color, strongest {food product had
6D 100 0 :
flavor, least moist texture ja reduced
moisture level

[0041] As is apparent from the results set forth above in Table 6, the ratio of water to coating
composition affects the texture, color and flavor of the finished food product. As the percent
composition increases and the percent water decreases, the eating quality and visual color
become more similar to that of a fried food product, resulting in an increase in deep fat fried
flavor, color and crispness. However, as the percent water continues to decrease, the moisture
levels of the food product also decrease, resulting in a product that is less juicy and therefore
has a less appealing mouthfeel.

EXAMPLE 7

[0042] Example 7 illustrates the effect of the type of mixing equipment used in the preparation
of an emulsion of the coating composition.

[0043] Five compositions were prepared by adding 96.9629 wt.% soybean oil to a vessel,
followed by 0.06 wt.% paprika extract, 0.08 wt.% turmeric extract, 0.8 wt.% deep fat fried flavor,
1.5 wt.% mono and diglycerides, 0.5 wt.% polysorbate 60 and 0.0971 wt.% TBHQ, while
manually stirring for about 1 minute. Each composition was then mixed as described below in
Table 7, while the composition was diluted to a ratio of 60% composition to 40 wt.% water. The
size of the oil droplets was measured using a Mastersizer 2000 made by Malvern Instruments
Ltd. and is listed below in Table 7.

TABLE 7

Mix Time

(minutes) Comments Result

Composition {Mixer

Droplet size > 50
microns, Emulsion
very unstable
(separation easily
visible).

Lightning
Mixer

2000 rpm (lowest shear

A of all equipment tested)

30
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" . Mix Time
Composition jMixer (minutes) Comments Result
. Droplet size <3
Waring . .
7B Blender 1.5 Retail store bought microns. Stable
emulsion.
Model suitable for use Droplet size < 20
by industrial food microns. Stable
Admix . emulsion.
7C 2 processors. High rpm
Rotosolver . . . Preferred
mixer with specially equipment and
designed impeller method.
Model suitable for use
Admix by industrial food Droplet size < 20
7D Rotosolver 5 processors. ngh rpm microns. Stable
mixer with specially emulsion.
designed impeller
Model suitable for use .
Stephan by industrial food Stable emulsion.
, Preferred
7E Bowl 1 processors. Ultra high equioment and
Chopper rom w/ultra sharp blade quip
method.
assembly

[0044] As is apparent from the results set forth above in Table 7, Compositions 7B - 7E
formed stable emulsions, whereas Composition 7A was unstable, likely because the lightning
mixer did not generate sufficient shear to produce oil particles that are small enough to remain
suspended in the composition. The Waring blender, Admix Rotosolver and Stephan Bowl
Chopper all generate more shear than the lightning mixer, thus resulting in oil droplets having
average sizes of less than about 40 microns, which is sufficiently small such that the
emulsifiers effectively surround the oil droplets, keeping them in suspension within the water
phase.

EXAMPLE 8

[0045] This example illustrates the use of the coating composition with chicken tenders.

[0046] Thawed chicken tenders were dusted with Kerry G7102 Predust Breading, then
battered with Kerry G7091 Batter, diluted in water (31.25% water:68.75% G7091). Then the
chicken was breaded with Kerry G5890 Japanese Bread Crumbs. The chicken was then
sprayed with the coating composition described in Example 1, emulsified in water at a ratio of
40% water to 60% coating composition, using a Fedco Cyclone Liquid Coater machine. The
emulsion was prepared in a Stephan Bowl Chopper by placing the water into the bowl, then
adding the coating composition and mixing at high speed for 1 minute.
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[0047] The percentages by weight of each component in the final product are shown below in
Table 8.

TABLE 8
Skinless, boneless chicken tenders 71%
Kerry G7102 Predust Breading 4%
Kerry G7091 Batter 9%
Kerry G5890 Japanese Bread Crumbs 12%
Coating composition emulsified in water 4%
EXAMPLE 9

[0048] This example illustrates the use of the coating composition with fish.

[0049] Commercially available formed Pollock wedges were first dusted with Kerry G6046
Adheso Batter diluted in water (63% water:37% G6046), followed by predusting with Kerry
(3301 Predust Breading. A second coat of Kerry G6046 Adheso Batter diluted in water was
then applied followed by a dusting of Kerry G5890 Japanese Bread Crumbs. The fish was then
sprayed with the coating composition described in Example 1, emulsified in water in a ratio of
40% water to 60% coating composition. The emulsion was prepared in a Stephan Mixer and
applied with a Fedco Cyclone Coater identically to the description in section 0031.

[0050] The percentages by weight of each component in the final product are shown below in
Table 9.

TABLE 9
Formed Pollock Wedges 53.8%
Kerry G3301 Predust Breading 8.0%
Kerry G6046 Adheso Batter 19.0%
Kerry G5890 Japanese Bread Crumbs 15.0%
Coating composition emulsified in water 4.2%
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Patentkrav

1. Emulsion til overtreekning af et fgdevareprodukt, hvilken emulsion omfatter:

(i) en sammenseetning, der omfatter mindst 85 vaegtprocent olie, som er valgt blandt
sojabgnneolie, majsolie, bomuldsfragolie, solsikkeolie, canolaolie, saflorolie, olivenolie,
jordngddeolie og kombinationer deraf, et smagsstof, et farvestof, en emulgator med en
total-HLB pa 4 til 6 og en antioxidant, hvor sammensaetningen er fri for hydrofile
kolloider; og

(if) vand; hvor

sammenseetningen er emulgeret i vandet i et forhold pa 30-40 % (efter vaegt)
sammenseetning i forhold til vand; og hvor

olien omfatter smadraber med en gennemsnitsstgrrelse pa 50 mikrometer eller

derunder.

2. Overtraekssammensaetning ifglge krav 1, hvor smagsstoffet er valgt fra gruppen
bestdende af citron, smar, keernemeelk, ost, dild, friturestegeoliesmagsstoffer,
vegetabilsk olie, delvis hydrogeneret vegetabilsk olie, naturlige smagsstoffer, kunstige
smagsstoffer, olieharpikser, aeteriske olier, hydrolyseret sojaprotein, hydrolyseret
majsprotein, hydrolyseret hvedeprotein, hydrolyseret vegetabilsk protein og
kombinationer deraf.

3. Overtreekssammenseetning ifglge et hvilket som helst af kravene 1-2, hvor
farvestoffet er valgt fra gruppen bestaende af lakfarver, betacaroten, paprika,
gurkemeje, karamel, annatto og kombinationer deraf.

4. Overtraekssammenseetning ifglge et hvilket som helst af kravene 1-3, hvor
emulgatoren er valgt fra gruppen bestaende af polysorbat 60, monoglycerider,
diglycerider, polyglycerolestere af fedtsyrer, propylenglycolmonoestere af fedtsyrer,

lactylerede monoglycerider, acetylerede monoglycerider, polysorbat 80 og
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kombinationer deraf.

5. Overtreekssammenseetning ifglge et hvilket som helst af kravene 1-4, der omfatter

mindst 90 veegtprocent olie.

6. Overtreekssammenseetning ifglge et hvilket som helst af kravene 1-5, hvor
sammenseetningen har en viskositet pa 30 til 400 mPa.s (30 til 400 centipoise) under
anvendelse af et Brookfield LVF-viskosimeter, spindelstgrrelse 1 og 2, ved 12
omdrejninger pr. minut og med en prgvetemperatur pa 15-21 °C.

7. Overtreekssammenseetning ifglge et hvilket som helst af kravene 1-6, hvor
antioxidanten er valgt fra gruppen bestaende af TBHQ, tocopheroler, carotenoider,
naturlige ekstrakter, BHA, BHT og kombinationer deraf.

8. Fremgangsmade til fremstilling af et bagt fgdevareprodukt, som simulerer et
fedevareprodukt, der er blevet friturestegt, hvilken fremgangsmade omfatter, at:

(i) der tilvejebringes en overtreekssammenseetning, der omfatter mindst 85 veegtprocent
olie, som er valgt blandt sojabgnneolie, majsolie, bomuldsfrgolie, solsikkeolie,
canolaolie, saflorolie, olivenolie, jordngddeolie og kombinationer deraf, et smagsstof, et
farvestof, en emulgator med en total-HLB pa 4 til 6 og en antioxidant, hvor
sammenseetningen er fri for hydrofile kolloider,

(i) overtreekssammenseetningen emulgeres i vand i et forhold pa 30-40 % (efter veegt)
sammenseetning i forhold til vand, hvor olien omfatter smadraber med en
gennemsnitsstarrelse pa 50 mikrometer eller derunder,

(iii) fadevareproduktet bringes i kontakt med overtreekssammenseetningen, og

(iv) fedevareproduktet bages.

9. Fremgangsmade ifglge krav 8, hvor overtreekssammenseetningen pasprgjtes
fedevareproduktet.
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10. Fremgangsmade ifalge et hvilket som helst af kravene 8-9, hvor fgdevareproduktet
overtreekkes med dej, panering eller en kombination heraf inden kontakt med

overtraekssammensaetningen.

11. Fremgangsmade ifglge et hvilket som helst af kravene 8-10, hvor fedevareproduktet
er valgt fra gruppen bestdende af ost, fjerkree, oksekad, svinekad, fisk, skaldyr,

grgntsager, frugt, kedanaloger og kombinationer deraf.
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