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ORANGE AND RED ANTHOCYANIN-CONTAINING COLORANTS

TECHNICAL FIELD
[0001] The present application relates to a hard panned coating, a hard panned
confection coated with the same, and a method of hard pan coating an edible core

with the same.

BACKGROUND ART

[0002] Confectionery products enjoyed by consumers include products having a
confectionery or other edible center that is coated with a sucrose-based coating by
the process of hard panning.

[0003] It is known that the color of a food product can convey many different
product attributes to the consumer, such as good taste, quality, freshness, and even a
sense of fun. Since the coating is the first component of a hard panned
confectionery that a consumer sees, it is desirable to use colorants in the coating
which convey the desired product attributes.

[0004] However, in using colorants in the coating, it is often technically challenging
to provide a desired hue while also delivering other coating attributes such as a
target texture, taste, and stability to environmental factors. Therefore, a coating
which delivers both a desired hue and other target attributes can expand the variety

of hard panned confectioneries that can be made for the consumer’s enjoyment.

BRIEF DESCRIPTION

[0005] The present application is directed to a sucrose-based, hard panned coating
comprising sucrose and a pH-adjusted red radish anthocyanin-containing colorant,
wherein the coating is substantially crystalline and has a red or orange hue described
by a CIELCH color space h® coordinate from about 15° to about 70°. In an
embodiment, the red radish anthocyanin-containing colorant is pH adjusted in
aqueous solution to a pH of from about 4 to about 6 and the water content of the
solution is optionally reduced to provide the pH-adjusted red radish anthocyanin-
containing colorant. In another embodiment, the coating further comprises a yellow
colorant.

[0006] In one embodiment, the sucrose-based, hard panned coating comprises

multiple sucrose-based syrup layers, and the pH-adjusted red radish anthocyanin-
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containing colorant is present in at least one of the sucrose-based syrup layers. In
this embodiment, the coating may further comprise a yellow colorant. In some
embodiments of the multilayered coating further comprising a yellow colorant, the
yellow colorant is present in one or more of the same sucrose-based syrup layers as
the pH-adjusted red radish anthocyanin-containing colorant.
[0007] In some embodiments, the color of the sucrose-based, hard panned coating
has a AE color difference of 10 or less compared to the color of a sucrose-based,
hard panned coating colored with the synthetic red colorant, FD&C Red No. 40.
[0008] The present application is also directed to a hard panned confection
comprising an edible core and a sucrose-based, hard panned coating comprising
sucrose and a pH-adjusted red radish anthocyanin-containing colorant, wherein the
coating is substantially crystalline and has a red or orange hue described by a
CIELCH color space h° coordinate from about 15° to about 70°. Any of the
embodiments of a sucrose-based, hard panned coating disclosed herein may be used
as the coating of the hard panned confection. In embodiments, the coating
substantially surrounds the edible core.
[0009] In another aspect, the present application is directed to a method of hard pan
coating an edible core. The method comprises: (a) admixing a red radish
anthocyanin-containing colorant with water to form an aqueous colorant solution;
(b) adjusting the pH of the aqueous colorant solution to from about 4 to about 6, and,
optionally, reducing the water content of the solution to form a pH-adjusted
colorant; (c) admixing the pH-adjusted colorant with a sucrose-based syrup to form
a colored sucrose-based syrup; (d) admixing a yellow colorant with one or more
constituents and admixtures of steps (a), (b), and (c) such that the yellow colorant is
incorporated into the colored sucrose-based syrup; and (e) applying the colored
sucrose-based syrup to an edible core to provide at least one layer of a hard panned
coating. In some embodiments, the pH of the aqueous colorant solution is adjusted
by admixing a food-grade pH adjusting agent with the solution.
[0010] The method of hard pan coating, in one embodiment, may further comprise
crystallizing the colored sucrose-based syrup after it is applied such that the at least
one layer of the hard panned coating is substantially crystalline. In another
embodiment, the method may further comprise applying the colored sucrose-based
syrup to the edible core to provide multiple layers of a hard panned coating.
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DETAILED DESCRIPTION

[0011] Definitions

[0012] The present specification provides certain definitions related to the
compositions and methods disclosed. Provision, or lack of the provision, of a
definition for a particular term or phrase is not meant to imply any particular
importance, or lack thereof. Rather, and unless otherwise noted, terms are to be
understood according to conventional usage by those of ordinary skill in the relevant
art.

[0013] Reference throughout the specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with an embodiment is included in at least one embodiment. Thus, the
appearance of the phrases, “in one embodiment” or “in an embodiment,” 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.

[0014] The present application contemplates the possibility of omitting any
components or steps listed herein. The present application further contemplates the
omission of any components or steps even though they are not expressly named as
included or excluded in the specification.

[0015] As used herein, “comprising” and “comprises” denote the presence of a
feature, step, or component without excluding the possibility of additional features,
steps, or components being present as well.

[0016] As used herein, a “sucrose-based syrup” means a syrup comprising at least
90 percent by weight of a base composition having about 60 wt% to about 80 wt%
sucrose solids and about 40 wt% to about 20 wt%, i.e., the balance, water; and the
syrup optionally comprising non-colorant components in a total amount not
exceeding 10 percent by weight of the combined base composition and non-colorant
components. In some embodiments, sucrose may be the sole carbohydrate in the
sucrose-based syrup, or sucrose may be the sole crystallizable carbohydrate in the
sucrose-based syrup. Non-colorant components include white or light-colored
materials such as titanium dioxide and calcium carbonate when they are used as an
opacifier in the coating. One or more colorants may be combined with the sucrose-

based syrup to produce a “colored sucrose-based syrup.” Colorants may include
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white or light-colored materials such as titanium dioxide and calcium carbonate
when they are used to produce a white or light colored coating.

[0017] A “sucrose-based, hard panned coating” is a coating produced by a hard
panning process with one or more sucrose-based syrups, with or without colorant(s)
added. Conventional hard panning involves mixing edible centers in a rotating pan,
rotating drum, moving belt system or similar apparatus while applying multiple
applications of one or more sucrose-based syrups to the surfaces of the centers. The
process includes introducing a drying gas, such as air, into the pan to dry the coating
between applications of sucrose-based syrups. Drying removes water from the
sucrose-based syrup and results in crystallization of a substantial portion of the
sucrose. Therefore, a sucrose-based, hard panned coating is substantially crystalline.
Hard panning produces a panned confectionery with a smooth, hard coating and a
crunchy texture when bitten. The hard panned coating is distinguished herein from a
soft panned coating, at least in part because it does not have the soft consistency and
texture of a soft panned coating. Alternatively, a sucrose-based, hard panned
coating may be prepared by a non-conventional process that substantially replicates
the properties of a conventionally hard panned coating.

[0018] As used herein, a “colorant” is any substance that imparts color by absorbing
or scattering light at different wavelengths. A “food-grade colorant” refers to a
colorant suitable for use in a food product intended for human or animal
consumption, and is differentiated from a nontoxic material that may provide color,
but is generally not included in a food product or is only included in a trace amount.
The term, “natural colorant,” includes colorants that exist in or are produced by
nature or are sourced therefrom.

[0019] A “red radish anthocyanin-containing colorant” is a colorant comprising
anthocyanin(s) sourced from red radish or of the type(s) that may be sourced from
red radish.

[0020] “Hue” refers to the color property that gives a color its name, for example,
red, orange-red, blue, violet, etc. “Chroma” is a color property indicating the purity
of a color, where higher chroma is associated with greater purity of hue and less
dilution by white, gray, or black. “Value” is a color property indicating the lightness

or darkness of a color, where higher value is associated with greater lightness.
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[0021] The terms “color” and “color characteristics” are used interchangeably, and
encompass color properties such as hue, chroma, and value, and color model system
parameters used to describe these properties, such as Commission Internationale de
I’Eclairage CIE 1976 CIELAB color space L*a*b* values and CIELCH color space
L*C*h° values. The CIELAB and CIELCH color models provide more perceptually
uniform color spaces than earlier color models. Colorants are analyzed with a
spectrophotometer, and CIELAB L*a*b* and CIELCH L*C*h® values are
calculated from the spectral data. The L*a*b* and L*C*h° values provide a means
of representing color characteristics and assessing the magnitude of difference
between two colors.

[0022] L*a*b* values consist of a set of coordinate values defined in a three-
dimensional Cartesian coordinate system. L* is the value, or lightness, coordinate.
L* provides a scale of lightness from black (0 L* units) to white (100 L* units) on
a vertical axis. a* and b* are coordinates related to both hue and chroma. a*
provides a scale for greenness (- a* units) to redness (+ a* units), with neutral at
the center point (0 a* units), on a horizontal axis. b* provides a scale for blueness
(- b* units) to yellowness (+ b* units), with neutral at the center point (0 b* units),
on a second horizontal axis perpendicular to the first horizontal axis. The three
axes cross where L* has a value of 50 and a* and b* are both zero.

[0023] L*C*h® values consist of a set of coordinate values defined in a three-
dimensional cylindrical coordinate system. L* is the value, or lightness,
coordinate. L* provides a scale of lightness from black (0 L* units) to white (100
L* units) on a longitudinal axis. h° is the hue coordinate. h® is specified as an
angle from 0° to 360° moving counterclockwise around the L* axis. Pure red has a
hue angle of 0°, pure yellow has a hue angle of 90°, pure green has a hue angle of
180°, and pure blue has a hue angle of 270°. The C* coordinate represents chroma
and is specified as a radial distance from the L* axis. C* provides a scale from
achromatic, i.e., neutral white, gray, or black, at the L* axis (0 C* units) to greater
purity of hue as the coordinate moves away from the L* axis (up to 100 or more

C* units). C* and h° can be calculated from a* and b* using Equations 1 and 2:

C* = (a*z + b*z)o.s (1)
%k
h° = arctan (%J (2)
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[0024] “Delta E,” “AEa*,” or “AE” is a measure of the magnitude of total color
difference between two colors represented in CIELAB L*a*b* color space. It has
been reported that an experienced color observer cannot distinguish any difference
between two colors when the AE is about 2.3 or less. The AE of two different
colors with L*a*b* values, L*1a*1b*1 and L*;a*:b*2, is calculated using Equation

3:

AE,*=\[(L* ~L*) +(a*, —a* ) +(b*,~0%,)  (3)

[0025] The CIELAB L*a*b* and CIELCH L*C*h® values of hard panned
confections presented herein, in all instances unless stated otherwise, were
calculated from spectral data obtained with a Konica Minolta Spectrophotometer
CM-3500d operated in reflectance mode, with CIE Standard [lluminant D65 and 10°

observer angle.

[0026] Description

[0027] An edible, food-grade colorant is often included in one or more sucrose-
based syrup layers of a hard panned confectionery coating. Many edible, food-
grade, synthetic colorants are available for effectively coloring hard panned
confectionery coatings. However, although synthetic colorants have enjoyed
consumer acceptance for a number of years, alternatives are desired that may appeal
to consumers as being naturally sourced.

[0028] There are a number of edible, food-grade colorants available that are
described as ‘natural.” Among these are natural anthocyanin-containing colorants,
including those provided in the form of anthocyanin-containing vegetable and fruit
juices and extracts.

[0029] Color characteristics of anthocyanin-containing vegetable and fruit juices
and extracts can change as a result of changing pH. Anthocyanin-containing juices
and extracts generally exhibit red hues at low pH, e.g., in the pH range of about 1 to
about 3, and the hue shifts to purple as the pH is increased.

[0030] Sucrose-based syrups used for hard panning, however, generally have a pH
of about 5 to about 8, with the low end of this range only tolerated at higher syrup
temperatures. Operating outside of this pH range can result in inversion of the
sucrose, which makes the syrup unsuitable for panning. Coating defects that occur

when the pH of the syrup is outside this range can include a bumpy, irregular surface
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and blotchy, nonuniform coloration. Therefore, effective colorants added to
sucrose-based syrups desirably do not drive the pH of the syrup above or below this
range.

[0031] Currently, commercially available anthocyanin-containing colorants have
not been found to provide a red hue in a sucrose-based syrup or a hard panned
coating produced with the syrup. Instead, the sucrose-based syrup and resulting
coating take on a violet hue. Furthermore, combinations of an anthocyanin-
containing colorant and a yellow colorant have not been found to provide a red or
orange hue in the sucrose syrup or resulting coating, but result in a muddy, brownish
hue. It is noted that commercially available colorants used to provide red and
orange hues, such as lycopene, B-carotene, carmine, and betalains are not
anthocyanin-containing colorants. Accordingly, a natural anthocyanin-containing
colorant is needed that can be used to provide red and orange hues in a pH range that
is conducive to hard pan coating with sucrose-based syrups.

[0032] 1t has surprisingly been found that a sucrose-based, hard panned coating
with a red or orange hue may be prepared when using a pH-adjusted red radish
anthocyanin-containing colorant obtained by pH-adjusting a red radish anthocyanin-
containing colorant in aqueous solution to a pH of from about 4 to about 6. That is,
incorporating such a pH-adjusted red radish anthocyanin-containing colorant into a
sucrose-based syrup does not result in, for example, a violet or muddy brown hue in
a hard panned coating prepared with the syrup. The potential for a red radish
anthocyanin-containing colorant in this pH range to contribute to providing red and
orange hues in a sucrose-based, hard panned coating has not previously been
appreciated in the art.

[0033] A publication entitled, “Radish Anthocyanin Extract as a Natural Red
Colorant for Maraschino Cherries,” Journal of Food Science, 61: 688—694, 1996,
Giusti et al., discloses the use of red radish anthocyanin extracts in pH 3.5 high
fructose corn syrups for coloring maraschino cherries. This is outside the pH range
of colored sucrose-based syrups used for coating edible cores, and the reference
does not disclose the use of the syrups for coloring sucrose-based, hard panned
coatings. In addition, the disclosed methods do not include a step of preparing a pH-
adjusted red radish anthocyanin-containing colorant for admixing with a sucrose-

based syrup to form a colored sucrose-based syrup.
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[0034] WO 2012/059590 A1, Mason et al., discloses the preparation of sucrose
syrups colored with red radish anthocyanin materials and the use of these syrups to
produce a hard panned coating on an edible center. The disclosed methods do not
include a step of preparing a pH-adjusted red radish anthocyanin-containing colorant
for admixing with a sucrose-based syrup to form a colored sucrose-based syrup.

The resulting coatings have measured hue angles, h°, of 356 and 13.3, which are
outside the range of h° values disclosed herein for producing red or orange hues in a
sucrose-based, hard panned coating.

[0035] A method for improving the heat-resistance of anthocyanin pigments is
disclosed in US 2005/0181101 Al, Harada et al. In an example, an aqueous solution
of a red radish pigment is alkali treated and heated at a temperature of 90°C for one
hour. The treated pigment is reportedly suitable for coloring foods which undergo a
heating step at a pH of less than 4. This is outside the pH range of colored sucrose-
based syrups used for coating edible cores, and the reference does not disclose the
use of the treated pigment for coloring sucrose-based, hard panned coatings with red
or orange hues.

[0036] In one embodiment of the present application, a sucrose-based, hard panned
coating is provided. The coating comprises sucrose and a pH-adjusted red radish
anthocyanin-containing colorant. The coating is substantially crystalline and has a
red or orange hue described by a CIELCH color space h® coordinate of from about
15° to about 70°.

[0037] As a base material for the pH-adjusted red radish anthocyanin-containing
colorant, a red radish anthocyanin-containing colorant is a composition that may
comprise only anthocyanin(s) from red radish or may also include other
components. In embodiments where the red radish anthocyanins are naturally
sourced, an anthocyanin-containing juice or extract of red radish may be used as a
source of anthocyanin(s) for a natural red radish anthocyanin-containing colorant.
The red radish raw material for obtaining the juice or extract may desirably be a red-
fleshed vegetable of the plant family, Brassicaceae, and genus, Raphanus. An
anthocyanin-containing juice of red radish is obtained by pressing liquid out of the
red radish. An anthocyanin-containing extract of red radish is obtained by washing
macerated red radish with a solvent (e.g., water, alcohol). Juices and extracts of red

radish contain anthocyanins as well as many other naturally occurring compounds,
8
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including, for example, carbohydrates, acids, flavonoids, metal ions, phenolic acids,
phenolic acid esters, and vitamins. Accordingly, suitable juices and extracts of red
radish may be processed, for example, by deodorizing, reconstituting, or subjecting
the juice or extract to other processes for removing specific or broad classes of
compounds. This processing may reduce a potential negative impact of a non-
anthocyanin compound on the red or orange hue provided by the red radish
anthocyanin-containing colorant. In some embodiments, the red radish anthocyanin-
containing colorant comprises non-anthocyanin compounds in an amount of less
than about 10 wt%, or less than about 5 wt%, or less than about 3 wt%, or less than
about 2 wt%, or less than about 1 wt%, or less than about 0.5 wt%, or less than
about 0.1 wt%. In other embodiments, the red radish anthocyanin-containing
colorant comprises non-anthocyanin compounds in an amount of from about 0.01
wt% to about 10 wt%, or from about 0.01 wt% to about 5 wt%, or from about 0.01
wt% to about 3 wt%, or from about 0.01 wt% to about 2 wt%, or from about 0.01
wt% to about 1 wt%, or from about 0.01 wt% to about 0.5 wt%, or from about 0.01
wt% to about 0.1 wt%. Cell culture and fermentation methods may also provide raw
materials for naturally sourcing red radish anthocyanins.

[0038] In an embodiment, the red radish anthocyanin-containing colorant is free of
synthetic red colorants, lycopene, B-carotene, carmine, and betalains. In another
embodiment, the red radish anthocyanin-containing colorant is free of colorants
capable of providing a red hue other than red radish anthocyanins.

[0039] The red radish anthocyanin-containing colorant may take the form of a solid,
¢.g., a powder; a semi-solid, e.g., a paste; or a liquid, e.g., a solution or dispersion.
The colorant is preferably provided in a form that is soluble or dispersible in water
and in a sucrose-based syrup.

[0040] In some embodiments, the red radish anthocyanin-containing colorant is pH
adjusted in aqueous solution to a pH of from about 4 to about 6 to create a pH-
adjusted red radish anthocyanin-containing colorant. The pH range of from about 4
to about 6 is targeted because it is the range at which the red radish anthocyanins
exhibit desired components of the red and orange hues sought in the hard panned
coating. In some of these and other embodiments, the pH-adjusted aqueous solution

of red radish anthocyanin-containing colorant has a pH value of from about 4.25 to
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about 6, or from about 4.5 to about 6, or from about 4.75 to about 6, or from about 5
to about 6.

[0041] In some embodiments, a red radish anthocyanin-containing colorant in any
form is admixed with water to create an aqueous colorant solution. The water with
which the red radish anthocyanin-containing colorant is admixed may desirably be
reduced in ion content or deionized. If the pH of the aqueous colorant solution is
outside the range of from about 4 to about 6, the pH is adjusted to from about 4 to
about 6 to create a pH-adjusted red radish anthocyanin-containing colorant in the
form of an aqueous solution. If pH adjustment of the aqueous colorant solution is
desired or required, it is accomplished by admixing a food-grade pH adjusting agent
with the solution in an amount necessary to adjust the pH of the solution to from
about 4 to about 6. The pH adjusting agent may be provided in any water-soluble
form, e.g., as solid particles or in aqueous solution. If the pH adjusting agent is
provided in aqueous solution, the water of solution is desirably reduced in ion
content or deionized in some embodiments.

[0042] The food-grade pH adjusting agent, in an embodiment, is a strong base
which substantially dissociates in water; that is, the percent dissociation of the agent
in water is at least about 95%, or at least about 96%, or at least about 97%, or at
least about 98%, or at least about 99%, or from about 95% to about 99.99%, or from
about 98% to about 99.99%. The strong base does not act as a buffer, but
substantially dissociates and adjusts the pH of the aqueous colorant solution. In
some embodiments, the pH adjusting agent which is a strong base is admixed with
the aqueous colorant solution in an amount of from about 0.5 wt% to about 10 wt%,
where the weight percentage of the agent is by weight of the red radish anthocyanin-
containing colorant. In other embodiments, the amount of the pH adjusting agent is
from about 0.5 wt% to about 8 wt%, or from about 0.5 wt% to about 6 wt%, or from
about 0.5 wt% to about 5 wt%, or from about 1 wt% to about 6 wt%, or from about
2 wt% to about 5 wt%, where the weight percentage of the agent is by weight of the
colorant.

[0043] The strong bases, sodium hydroxide and potassium hydroxide, are preferred
food-grade pH adjusting agents, in particular embodiments, because of their ability
to adjust the pH of the aqueous colorant solution without contributing noticeable

odor or flavor and without interacting with the colorant in a way that shifts hue away
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from the intended target. In a preferred embodiment, the food-grade pH adjusting
agent is sodium hydroxide.

[0044] The pH adjustment of the red radish anthocyanin-containing colorant in
aqueous solution simplifies the production of a colored sucrose-based syrup for hard
panning by providing a complete coloring material for admixing with an uncolored
syrup. That is, provision of the pH-adjusted colorant avoids the need to adjust the
pH of the bulk colored syrup to make it suitable for hard panning. As a result, the
production of the sucrose-based, hard panned coating is streamlined.

[0045] In one embodiment where a pH-adjusted red radish anthocyanin-containing
colorant is first created in the form of an aqueous solution, the water content is then
reduced to create a pH-adjusted red radish anthocyanin-containing colorant in the
form of a semi-solid or solid. The water content of the pH-adjusted solution may be
reduced by any suitable process, e.g., a drying process or a separations process. The
resulting pH-adjusted semi-solid or solid colorant is used to color an uncolored
sucrose-based syrup for hard panning without the necessity of pH adjustment of the
bulk colored syrup. The pH-adjusted red radish anthocyanin-containing colorant, in
any form, is preferably soluble or dispersible in water and in a sucrose-based syrup.
[0046] The amount of the red radish anthocyanin-containing colorant to be used in
making the sucrose-based, hard panned coating is limited only by practicality; for
example, enough should be used so that the desired coating hue is obtained, but
desirably, no greater amount will be used than that needed to achieve the same.
Suitable concentrations of the red radish anthocyanin-containing colorant in a
colored sucrose-based syrup used to prepare the coating can range from about 0.01
wt% to about 20 wt%, or from about 0.05 wt % to about 15 wt%, or from about 0.1
wt% to about 10 wt%. In embodiments where the colorant has low coloring power,
the colorant may be used at concentrations from about 15 wt% to about 20 wt% of
the syrup. In other embodiments where the colorant has a higher coloring power,
the colorant may be used at concentrations from about 5 wt% up to less than about
15 wt% of the syrup. Where the colorant has an even higher coloring power, the
colorant may be used at concentrations from about 0.01 wt% up to less than about 5
wt% of the syrup, or from about 0.01 wt% up to less than about 3 wt% of the syrup,
or from about 0.01 wt% up to less than about 2 wt% of the syrup, or from about 0.01

11
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wt% up to less than about 1.5 wt% of the syrup, or from about 0.01 wt% up to less
than about 1 wt% of the syrup.

[0047] A wide range of red and orange hues may be produced in the sucrose-based,
hard panned coating by incorporating a yellow colorant along with the pH-adjusted
red radish anthocyanin-containing colorant in a colored sucrose-based syrup used for
coating. In general, red hues are produced when lesser amounts of the yellow
colorant are incorporated, and the hue of the coating progresses from red through
orange-red, red-orange, orange, and yellow-orange as the amount of yellow colorant
in the syrup is increased. Therefore, the specific red or orange hue obtained in the
coating may be tailored as desired by adjusting the relative amounts of the pH-
adjusted red radish anthocyanin-containing colorant and the yellow colorant in the
syrup.

[0048] Accordingly, in one embodiment of the present application, a yellow
colorant is included in the sucrose-based, hard panned coating along with the pH-
adjusted red radish anthocyanin-containing colorant. In an embodiment, the yellow
colorant is a natural colorant. The source of the natural yellow colorant is turmeric
in some embodiments. For example, curcuminoids from turmeric may be used. The
yellow colorant may take the form of a solid, e.g., a powder; a semi-solid, e.g., a
paste; or a liquid, e.g., a solution or dispersion, and is preferably provided in a form
that is soluble or dispersible in water and in a sucrose-based syrup.

[0049] The yellow colorant may be admixed with the red radish anthocyanin-
containing colorant or an aqueous solution of the same or a pH-adjusted form of the
same before being admixed with the sucrose-based syrup. In embodiments where
the yellow colorant is admixed with the red radish anthocyanin-containing colorant
prior to adjusting the pH of the latter in solution, the yellow colorant is subjected to
the pH adjustment along with the red radish anthocyanin-containing colorant.
Alternatively, the yellow colorant may be admixed directly with the syrup before,
after, or at the same time as the red radish anthocyanin-containing colorant or an
aqueous solution of the same or a pH-adjusted form of the same.

[0050] The pH-adjusted red radish anthocyanin-containing colorant and the yellow
colorant, whether admixed with the sucrose-based syrup as an admixture or as
separate components, together provide a complete coloring material for the syrup.
That is, provision of the colorants as disclosed avoids the need to adjust the pH of
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the bulk colored syrup to make it suitable for hard panning. As a result, the
production of the sucrose-based, hard panned coating is streamlined.

[0051] The amount of the yellow colorant to be used in making the sucrose-based,
hard panned coating is selected to yield the desired coloring effect. Suitable
concentrations of the yellow colorant in a colored sucrose-based syrup used to
prepare the coating can range from about 0.01 wt% to about 20 wt%, or from about
0.05 wt % to about 15 wt%, or from about 0.1 wt% to about 10 wt%. In
embodiments where the colorant has low coloring power, the colorant may be used
at concentrations from about 15 wt% to about 20 wt% of the syrup. In other
embodiments where the colorant has a higher coloring power, the colorant may be
used at concentrations from about 5 wt% up to less than about 15 wt% of the syrup.
Where the colorant has an even higher coloring power, the colorant may be used at
concentrations from about 0.01 wt% up to less than about 5 wt% of the syrup, or
from about 0.01 wt% up to less than about 3 wt% of the syrup, or from about 0.01
wt% up to less than about 2 wt% of the syrup, or from about 0.01 wt% up to less
than about 1.5 wt% of the syrup, or from about 0.01 wt% up to less than about 1
wt% of the syrup.

[0052] The weight ratio of red radish anthocyanin-containing colorant to yellow
colorant included in a colored sucrose-based syrup may also be selected to provide
the desired red or orange hue in the hard panned coating prepared with the syrup.
The concentration and relative coloring power of each colorant are considered in
determining an appropriate usage ratio for the two colorants. In some embodiments
where a red hued coating is prepared, the weight ratio of red radish anthocyanin-
containing colorant to yellow colorant is about 3:1 to about 5:1. In some
embodiments where an orange hued coating is prepared, the weight ratio of red
radish anthocyanin-containing colorant to yellow colorant is about 0.4:1 to about
2:1.

[0053] The sucrose-based, hard panned coating comprises sucrose from one or
more sucrose-based syrups.

[0054] A base composition of sucrose solids and water makes up at least 90 percent
by weight of a sucrose-based syrup. The base composition of a sucrose-based syrup
may contain at least 60 wt% sucrose solids, or at least 65 wt% sucrose solids, or at

least 70 wt% sucrose solids. The base composition of a syrup may contain less than
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75 wt% sucrose solids, or less than 80 wt% sucrose solids. In some embodiments,
the base composition of a syrup contains from 70 wt% to 80 wt% sucrose solids.
The base composition of a sucrose-based syrup may be at least 60° Brix, or at least
65° Brix, or at least 70° Brix. The base composition of a syrup may be less than 75°
Brix, or less than 80° Brix. In some embodiments, the base composition of a syrup
is from 70° Brix to 80° Brix.

[0055] At least one sucrose-based syrup is admixed with a pH-adjusted red radish
anthocyanin-containing colorant to provide a colored sucrose-based syrup. In some
embodiments, at least one sucrose-based syrup is admixed with both a pH-adjusted
red radish anthocyanin-containing colorant and a yellow colorant to provide a
colored sucrose-based syrup.

[0056] Other sucrose-based syrups may comprise white or light-colored materials
such as titanium dioxide and calcium carbonate as colorants, i.e., whiteners or
lighteners, when producing a white or light-colored coating. However, these white
or light-colored materials are considered to be non-colorant components when they
are incorporated in still other sucrose-based syrups to serve as an opacifier in the
coating.

[0057] A sucrose-based syrup may also optionally include other non-colorant
components conventionally used in hard panned coatings. The total amount of non-
colorant components will not exceed 10 percent by weight of the combined syrup
base composition and non-colorant components. In some embodiments, the total
amount of non-colorant components will not exceed 5 percent by weight, or 3
percent by weight, or 2 percent by weight, or 1 percent by weight, or 0.5 percent by
weight of the combined syrup base composition and non-colorant components.
Many such components are known in the art and include, but are not limited to,
polyols, natural polymers, stabilizers, flavors, sensates, emulsifiers, gums, vitamins,
minerals, nutraceuticals, stabilizers, or combinations of these. For example, a gum
such as gum arabic may be included in a sucrose-based syrup applied directly to the
edible core to be coated to fill irregularities and provide a smoother surface for later
applied sucrose-based syrups, to provide a substrate that improves adhesion of
subsequent sucrose-based syrup layers, or to create a barrier to oil, moisture, etc.
Gums may also be included in intermediate and/or outer sucrose-based syrup layers

in order to plasticize the hardened coating.
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[0058] In embodiments, the sucrose-based, hard panned coating comprises multiple
sucrose-based syrup layers, and the pH-adjusted red radish anthocyanin-containing
colorant is present in at least one of the sucrose-based syrup layers. In some of these
embodiments, the sucrose-based, hard panned coating further comprises a yellow
colorant, and the yellow colorant is present in one or more of the same sucrose-
based syrup layers as the pH-adjusted red radish anthocyanin-containing colorant.

In other embodiments of the multilayered coating further comprising the yellow
colorant, the yellow colorant and the pH-adjusted red radish anthocyanin-containing
colorant are in different layers.

[0059] Some of the multiple sucrose-based syrup layers may have the same syrup
formulations, while other layers may have different formulations. For example, 3 to
30 layers of a colored sucrose-based syrup may form a portion of the coating, and 3
to 30 layers of an uncolored sucrose-based syrup may form another portion of the
coating. Layers with the same syrup formulation may be next to each other or
separated by layers with different formulations, and the order of the layers may vary
through the multilayered coating. In one embodiment, the pH-adjusted red radish
anthocyanin-containing colorant is present in at least the outermost sucrose-based
syrup layer of the multilayered coating. In other embodiments, the pH-adjusted red
radish anthocyanin-containing colorant is present in at least the outermost 5, or at
least the outermost 10, or at least the outermost 15, or at least the outermost 20, or at
least the outermost 30 sucrose-based syrup layers of the multilayered coating.

[0060] In embodiments, the total number of sucrose-based syrup layers (uncolored
or colored) in the sucrose-based, hard panned coating is fewer than 50, or fewer than
40, or fewer than 30 layers. In some of these and other embodiments, the number of
sucrose-based syrup layers in the coating is greater than 10, or greater than 15, or
greater than 20 layers. The total number of sucrose-based syrup layers in the
coating may suitably be from 10 to 50, or from 15 to 40, or from 20 to 30 layers.
[0061] Once hardened, the hard panned coating may be expected to have a
thickness of no more than 3.0 mm, or no more than 2.5 mm, or no more than 2.0
mm, or no more than 1.5 mm, or no more than 1.0 mm. The hard panned coating
may also have a thickness of greater than 0.1 mm or greater than 0.2 mm, or greater
than 0.3 mm, or greater than 0.4 mm, or greater than 0.5 mm. In some

embodiments, the hard panned coating may have a thickness of from 0.1 mm to 3.0
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mm, or from 0.2 mm to 2.5 mm, or from 0.3 mm to 2.0 mm, or from 0.4 mm to 1.5
mm, or from 0.5 mm to 1.0 mm.

[0062] The sucrose-based, hard panned coating is substantially crystalline. In
particular embodiments, at least 85% by volume of the coating is crystalline; or at
least 87% by volume, or at least 89% by volume, or at least 91% by volume, or at
least 93% by volume, or at least 95% by volume, or from 85% to 100% by volume,
or from 87% to 100% by volume, or from 89% to 100% by volume, or from 91% to
100% by volume, or from 93% to 100% by volume, or from 95% to 100% by
volume of the coating is crystalline.

[0063] The sucrose-based, hard panned coatings provided herein have a red or
orange hue contributed at least in part by a pH-adjusted red radish anthocyanin-
containing colorant. A yellow colorant also contributes components of the red or
orange hue in some embodiments.

[0064] Colors characterized by the same hue may vary in both chroma (purity of
color) and value (lightness or darkness). Therefore, colors of the same hue may be
perceived differently by the eye and commonly described by different names. For
example, two colors having the same red hue but different chroma and/or value may
be perceived and described as red in one instance and as pink in the other instance.
Similarly, two colors having the same hue falling somewhere between red and
yellow may be perceived and described as orange in one instance and as tangerine in
the other instance. On the other hand, two colors having different but relatively
close hues may be perceived and described as being part of the same hue family,
¢.g., an apple red and a brick red. Therefore, it is to be understood that the terms,
“red hue” and “orange hue,” do not signify single colors, but rather, are
characteristics of a broad range of colors described by different names, but all
having hues in the red and orange families.

[0065] The color property, hue, may be modeled and described in terms of an h°®
coordinate, or hue angle, h°, in the CIE 1976 CIELCH color model system. h° is
specified as an angle from 0° to 360° moving counterclockwise around the L*
(value) axis. As defined by the model, pure red has a hue angle of 0°, pure yellow
has a hue angle of 90°, pure green has a hue angle of 180°, and pure blue has a hue
angle of 270°. Hue angles between any two of these anchor points represent a

continuous spectrum of ‘blended’ hues between the two pure hues. Therefore, it is
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possible to model and numerically describe hues in color space, including ‘blended’
hues such as orange that arise from the ‘blending’ of red and yellow.

[0066] In an embodiment, the red or orange hue of the sucrose-based, hard panned
coating is described by a CIELCH color space h® coordinate, or hue angle, h°, of
from about 15° to about 70°. In some embodiments, when a strong yellow
component is not desired in an orange hue, the hue angle is in the range of from
about 15° to about 60°. Another orange hued embodiment of the coating has a hue
angle in the range of from about 40° to about 50°. In other embodiments where a
red hue is desired, lower hue angles may not provide an added benefit, and the hue
angle is in the range of from about 20° to about 70°. Another red hued embodiment
of the coating has a hue angle in the range of from about 20° to about 30°. A hue
angle in the range of from about 20° to about 60° may be desirable in still other
embodiments of the red or orange hued coating.

[0067] In some embodiments, the chroma of the sucrose-based, hard panned coating
is described by a CIELCH color space C* coordinate of at least about 20, or at least
about 22, or at least about 24, or at least about 26, or at least about 28, or at least
about 30, or from about 20 to about 80.

[0068] In another embodiment, the color of the sucrose-based, hard panned coating
has a AE color difference of 10 or less compared to the color of a sucrose-based,
hard panned coating colored with the synthetic red colorant, FD&C Red No. 40. In
some embodiments, the AE is 8 or less, or 6 or less, or as low as 4 or less.

[0069] In another embodiment disclosed herein, a hard panned confection
comprises an edible core and a sucrose-based, hard panned coating, wherein the
coating comprises sucrose and a pH-adjusted red radish anthocyanin-containing
colorant. The coating is substantially crystalline and has a red or orange hue
described by a CIELCH color space h° coordinate of from about 15° to about 70°.
[0070] The sucrose-based, hard panned coating of the hard panned confection may
be provided according to any of the coating embodiments disclosed in the present
application. The sucrose in the coating may be provided by one or more sucrose-
based syrups used to prepare the coating. A red radish anthocyanin-containing
colorant may be pH adjusted in aqueous solution to a pH of from about 4 to about 6,

and the water content of the solution optionally reduced, to provide the pH-adjusted
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red radish anthocyanin-containing colorant in the coating. The coating may further
comprise a yellow colorant.

[0071] In some embodiments of the hard panned confection, the coating comprises
multiple sucrose-based syrup layers, and the pH-adjusted red radish anthocyanin-
containing colorant is present in at least one of the sucrose-based syrup layers. In
some of these embodiments, the sucrose-based, hard panned coating further
comprises a yellow colorant, and the yellow colorant is present in one or more of the
same sucrose-based syrup layers as the pH-adjusted red radish anthocyanin-
containing colorant. In other embodiments of the multilayered coating further
comprising the yellow colorant, the yellow colorant and the pH-adjusted red radish
anthocyanin-containing colorant are in different layers.

[0072] The red radish anthocyanin-containing colorant in the coating of the hard
panned confection may be a natural colorant. In embodiments where the coating of
the hard panned confection comprises a yellow colorant, the yellow colorant may be
a natural colorant, and the source of such a natural yellow colorant may be turmeric.
The coating of the hard panned confection may be free of synthetic red colorants,
lycopene, B-carotene, carmine, and betalains and/or free of colorants capable of
providing a red hue other than the red radish anthocyanin-containing colorant.
[0073] The coating of the hard panned confection is substantially crystalline. In
particular embodiments of the hard panned confection, at least 85% by volume of
the sucrose-based, hard panned coating is crystalline; or at least 87% by volume, or
at least 89% by volume, or at least 91% by volume, or at least 93% by volume, or at
least 95% by volume, or from 85% to 100% by volume, or from 87% to 100% by
volume, or from §9% to 100% by volume, or from 91% to 100% by volume, or from
93% to 100% by volume, or from 95% to 100% by volume of the coating is
crystalline.

[0074] In some embodiments, the sucrose-based, hard panned coating of the hard
panned confection has a red or orange hue described by a CIELCH color space h°®
coordinate of from about 15° to about 70°. In other embodiments, the chroma of the
coating is described by a CIELCH color space C* coordinate of at least 20. In these
and other embodiments, the color of the coating may have a AE color difference of
10 or less compared to the color of a sucrose-based, hard panned coating colored

with the synthetic red colorant, FD&C Red No. 40.
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[0075] In some embodiments of the hard panned confection, sucrose-based syrups
may be applied as coating layers directly to the surface of the edible core to form the
sucrose-based, hard panned coating. In other embodiments, sucrose-based syrups
may be applied as coating layers to a prepared surface of the edible core, wherein
the surface has been prepared according to a known technique including, but not
limited to, gumming, isolating, and stabilizing. In still other embodiments, sucrose-
based syrups may be applied as coating layers to a crystallized sucrose-based syrup
layer overlying any number of coating layers overlying the edible core. As the
phrase that follows in quotation marks is used herein, the application of a sucrose-
based syrup as a coating layer “to an edible core” does not necessarily denote that
the sucrose-based syrup is applied directly to the edible core. Rather, a sucrose-
based syrup that is applied as a coating layer “to an edible core” may be applied
directly to the surface of the edible core, or to a prepared surface of an edible core,
or to a crystallized sucrose-based syrup layer overlying any number of coating layers
overlying the edible core, within the meaning of the phrase.
[0076] The sucrose-based syrup layers may be applied to any desired edible core.
In some embodiments, the edible core may comprise a natural center, such as a nut,
groundnut, nut meat, nut paste, dried fruit piece, or dried fruit paste. Or, the edible
core may comprise a confection, such as a boiled sugar syrup, caramel, nougat,
taffy, toffee, fondant, chocolate, confectionery coating, or combinations of these.
Alternatively, the edible core may comprise a grain-based item, such as a cookie,
pretzel, biscuit, wafer, cracker, or other baked, crisped, or puffed material. In some
embodiments, the edible core may comprise a natural center, confection, or grain-
based item which is then coated with a confection.
[0077] In an embodiment of the hard panned confection, the sucrose-based, hard
panned coating substantially surrounds the edible core. That is, although a pinhole,
crack, or chip may exist in the coating, the coating traverses the entire outer surface
of the core.
[0078] In yet another embodiment of the present application, a method of hard pan
coating an edible core is disclosed.
[0079] The method comprises:

(a) admixing a red radish anthocyanin-containing colorant with water to

form an aqueous colorant solution;
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(b) adjusting the pH of the aqueous colorant solution to from about 4 to
about 6, and, optionally, reducing the water content of the solution to
form a pH-adjusted colorant;

(c) admixing the pH-adjusted colorant with a sucrose-based syrup to form a
colored sucrose-based syrup;

(d) admixing a yellow colorant with one or more constituents and admixtures
of steps (a), (b), and (c) such that the yellow colorant is incorporated into
the colored sucrose-based syrup; and

(e) applying the colored sucrose-based syrup to an edible core to provide at
least one layer of a hard panned coating.

[0080] For performing the method, the red radish anthocyanin-containing colorant,
yellow colorant, sucrose-based syrup, and edible core may be provided according to
any of the embodiments disclosed in the present application.

[0081] In embodiments, the mixing steps of the method may be performed using
conventional food processing techniques and equipment, e.g., mixing powders into
fluids in a 316 stainless steel vessel with an agitator.

[0082] The water used to prepare the aqueous colorant solution of step (a) and the
sucrose-based syrup is desirably reduced in ion content or deionized in some
embodiments. Water is admixed with the red radish anthocyanin-containing
colorant in an amount sufficient to dissolve or disperse the colorant. A suitable
amount of water may be a volume in milliliters that is twice the numerical mass in
grams of the colorant, e.g., 30 ml water with 15 g colorant. In an embodiment, the
aqueous colorant solution is prepared under ambient conditions without heating the
constituent materials.

[0083] The pH of the aqueous colorant solution is adjusted to from about 4 to about
6 to create a pH-adjusted red radish anthocyanin-containing colorant in the form of
an aqueous solution. In some embodiments, the pH of the aqueous colorant solution
is adjusted to from about 4.25 to about 6, or from about 4.5 to about 6, or from about
4.75 to about 6, or from about 5 to about 6. In other embodiments, a food-grade pH
adjusting agent is admixed with the aqueous colorant solution in an amount
necessary to adjust the pH of the solution to from about 4 to about 6. The pH
adjusting agent may be provided in any water-soluble form, e.g., as solid particles or
in aqueous solution. If the pH adjusting agent is provided in aqueous solution, the

20



WO 2015/017605 PCT/US2014/049020

water of solution is desirably reduced in ion content or deionized in some
embodiments. In one embodiment, the pH adjustment is performed under ambient
conditions without heating the constituent materials.

[0084] The food-grade pH adjusting agent, in an embodiment, is a strong base
which substantially dissociates in water; that is, the percent dissociation of the agent
in water is at least about 95%, or at least about 96%, or at least about 97%, or at
least about 98%, or at least about 99%, or from about 95% to about 99.99%, or from
about 98% to about 99.99%. The strong base does not act as a buffer, but
substantially dissociates and adjusts the pH of the aqueous colorant solution. In
some embodiments, the pH adjusting agent which is a strong base is admixed with
the aqueous colorant solution in an amount of from about 0.5 wt% to about 10 wt%,
where the weight percentage of the agent is by weight of the red radish anthocyanin-
containing colorant. In other embodiments, the amount of the pH adjusting agent is
from about 0.5 wt% to about 8 wt%, or from about 0.5 wt% to about 6 wt%, or from
about 0.5 wt% to about 5 wt%, or from about 1 wt% to about 6 wt%, or from about
2 wt% to about 5 wt%, where the weight percentage of the agent is by weight of the
colorant.

[0085] The strong bases, sodium hydroxide and potassium hydroxide, are preferred
food-grade pH adjusting agents, in particular embodiments, because of their ability
to adjust the pH of the aqueous colorant solution without contributing noticeable
odor or flavor and without interacting with the colorant in a way that shifts hue away
from the intended target. In a preferred embodiment, the food-grade pH adjusting
agent is sodium hydroxide.

[0086] In some embodiments, the water content of the prepared aqueous colorant
solution, after pH adjustment of the solution, may optionally be reduced by any
suitable process, such as a drying process or a separations process, to create the pH-
adjusted red radish anthocyanin-containing colorant in the form of a semi-solid or
solid.

[0087] The yellow colorant, in embodiments of step (d), may be admixed with one
or more constituents and admixtures of steps (a), (b), and (c), including the red
radish anthocyanin-containing colorant, the water of solution for the colorant, the

aqueous colorant solution, the pH-adjusted colorant, the sucrose-based syrup, and
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the colored sucrose-based syrup, as a means for incorporating the yellow colorant
into the colored sucrose-based syrup.

[0088] In one embodiment, the yellow colorant is admixed with the red radish
anthocyanin-containing colorant, the water of solution for the colorant, the aqueous
colorant solution, or the pH-adjusted colorant before the pH-adjusted colorant is
admixed with the sucrose-based syrup. In another embodiment, the yellow colorant
is admixed with the sucrose-based syrup before, after, or at the same time as
admixing the pH-adjusted colorant with the sucrose-based syrup.

[0089] The pH-adjusted red radish anthocyanin-containing colorant and the yellow
colorant, whether admixed with the sucrose-based syrup as an admixture or as
separate components according to steps (c) and (d), together provide a complete
coloring material for the syrup. That is, provision of the colorants according to the
disclosed method avoids the need to adjust the pH of the bulk colored syrup to make
it suitable for hard panning. As a result, the overall hard pan coating method is
streamlined.

[0090] In an embodiment, the pH-adjusted red radish anthocyanin-containing
colorant and the yellow colorant are admixed with the sucrose-based syrup when the
syrup is at a temperature in the range from about 65°C to about 85°C, or from about
67°C to about 83°C, or from about 70°C to about 80°C, or from about 74°C to about
82°C.

[0091] In some embodiments, the red radish anthocyanin-containing colorant is
incorporated into the colored sucrose-based syrup in an amount of from about 0.01
wt% up to less than about 5 wt% of the colored sucrose-based syrup. In these and
other embodiments, the yellow colorant is incorporated into the colored sucrose-
based syrup in an amount of from about 0.01 wt% up to less than about 5 wt% of the
colored sucrose-based syrup.

[0092] The colored sucrose-based syrup is applied to the desired edible core to
provide at least one layer of the hard panned coating according to conventional hard
pan coating, or hard panning, processes known in the art, in some embodiments.
Generally speaking, in a hard panning process, multiple applications of one or more
highly concentrated sugar syrups are used to build up a sugar coating on an edible
product core. Some of the highly concentrated sugar syrups may contain one or

more colorants, while others may not. In embodiments, the hard panning process
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comprises the repetitive application of thin layers of the coating materials onto an
intermixed mass of centers, while mixing the mass of centers, and the drying of each
layer of coating material, during which the sugar in the coating material crystallizes
between the applications of layers. The successive phases of coating material
application and drying are carried out, for example, in a rotating pan, drum, or
similar apparatus, and the process is tailored to give a finished coating with the
desired thickness, surface appearance, opacity, and organoleptic and other
properties. Such processes are described, for example, in “Sugar Confectionery and
Chocolate Manufacture, R. Lees and E.B. Jackson, Chemical Publishing Company,
February 7, 1975, and “Industrial Chocolate Manufacture and Use,” editor, S.T.
Beckett, Blackie & Son Ltd., Glasgow, 1988, each hereby incorporated herein by
reference in its entirety for any and all purposes. Hard panning is distinguished
herein from a soft panning process, at least in part because the hard panning process
does not include applying particulate solids such as crystalline sugar to the syrup-
wetted centers to dry the coating. In other embodiments, the colored sucrose-based
syrup is applied to the edible core according to a non-conventional hard pan coating,
or hard panning, process that substantially replicates the properties of a
conventionally hard panned coating.

[0093] In some embodiments, the method of hard pan coating the edible core
further comprises applying the colored sucrose-based syrup to the edible core to
provide multiple layers of a hard panned coating. Whether applying one or multiple
layers to the core, the colored sucrose-based syrup may be applied at a temperature
in the range from about 65°C to about 85°C, or from about 67°C to about 83°C, or
from about 70°C to about 80°C, or from about 74°C to about 82°C.

[0094] The method of hard pan coating the edible core may further comprise
crystallizing the colored sucrose-based syrup after it is applied such that the at least
one layer of the hard panned coating is substantially crystalline. In some
embodiments, at least 85% by volume of the at least one layer of the hard panned
coating is crystalline; or at least 87% by volume, or at least 89% by volume, or at
least 91% by volume, or at least 93% by volume, or at least 95% by volume, or from
85% to 100% by volume, or from 87% to 100% by volume, or from §9% to 100%
by volume, or from 91% to 100% by volume, or from 93% to 100% by volume, or

from 95% to 100% by volume of the at least one layer of the hard panned coating is
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crystalline. In an embodiment, the colored sucrose-based syrup is crystallized by
subjecting it to conditions which promote a phase change of the sucrose. For
example, the syrup-coated cores may be tumbled and mixed in a rotating pan to
promote crystallization.

[0095] In some embodiments, the method of hard pan coating the edible core
further comprises at least partially drying the colored sucrose-based syrup after it is
applied. In other embodiments, the colored sucrose-based syrup is applied to a
prepared surface of the edible core.

[0096] Specific embodiments will now be demonstrated by reference to the
following examples. It should be understood that the examples are disclosed solely

for the purpose of illustration, and variations to these embodiments are anticipated.

EXAMPLE 1
Hard Panned Confections Colored Red with a Natural Red Radish Anthocyanin-

Containing Colorant and a Natural Yellow Colorant

[0097] Sucrose-based coatings were applied to lentil-shaped chocolate centers by
a hard panning process. A 74° Brix base sucrose syrup was prepared with
deionized water. A first coating syrup was prepared with the base sucrose syrup
and 2.5 wt% titanium dioxide added as an opacifier. An aqueous solution of a
natural red radish anthocyanin-containing colorant (“NRRA-1") was prepared by
dissolving 8 grams of a natural red radish anthocyanin-containing powder (San
Red ADF-EX, San-Ei Gen F.F.I. (USA), Inc., New York, NY) in 16 ml of
deionized water and adjusting to a pH of 5 with 2 M NaOH. A second coating
syrup was prepared with the base sucrose syrup and the pH-adjusted, aqueous
solution of natural red radish anthocyanin-containing colorant added so that the
natural red radish anthocyanin-containing powder was incorporated in the syrup at
0.4 wt%. A natural yellow colorant powder (CH Cap Colors Turmeric WSS-P-
500, Chr. Hansen, Inc., Milwaukee, WI) was then mixed into the second coating
syrup at 0.1 wt%. The first coating syrup containing titanium dioxide was applied
to the centers and dried in 5 layers. The colored second coating syrup was then
applied to the centers and dried in 17 layers. The colored centers were finished

with a coating of a polishing gum followed by a wax.
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[0098] The above process was repeated with an alternative second coating syrup
prepared with 0.25 wt% of the same natural yellow colorant powder and 0.8 wt%
of an alternative natural red radish anthocyanin-containing powder (CH Red
Radish, Chr. Hansen, Inc., Milwaukee, WI). The alternative natural red radish
anthocyanin-containing powder was provided to the alternative second coating
syrup in an aqueous solution of 16 grams of powder in 32 ml of deionized water,
adjusted to a pH of 5 with 2 M NaOH (solution “NRRA-2”). The process was
again repeated with another alternative second coating syrup prepared with the
base sucrose syrup and the synthetic red colorant, FD&C Red No. 40. The first
coating syrup and finishing coats were the same for the second and third trials as
for the first trial.

[0099] Color measurements were performed and L*a*b*C*h® values calculated

and averaged for 10 confectionery picces from each trial, as shown in Table 1:

TABLE 1
AE
compared
to sample
with
synthetic
FD&C Red
Sample Name L* a* b* C* h° No. 40
NRRA-1 and Natural
Yellow Colorant 49.98 | 31.02 | 12.83 | 33.57 | 22.47 20.28
NRRA-2 and Natural
Yellow Colorant 39.06 | 38.77 | 16.55 | 42.16 | 23.12 7.51
Synthetic FD&C Red No.
40 37.09 | 44.05 | 21.52 | 49.03 | 26.04 ---

[00100] Table 1 shows AE color difference values for the natural colorant trial
samples compared to the synthetic colorant trial sample. All three samples had a
red hue. The NRRA-2 red radish anthocyanin-containing colorant produced a
closer red hue to that provided by the synthetic colorant than the NRRA-1 red

radish anthocyanin-containing colorant, as indicated by the lower AE value of 7.51.
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EXAMPLE 2
Hard Panned Confections Colored Orange with a Natural Red Radish Anthocyanin-

Containing Colorant and a Natural Yellow Colorant

[00101] Sucrose-based coatings were applied to lentil-shaped chocolate centers by
a hard panning process. A 74° Brix base sucrose syrup was prepared with
deionized water. A first coating syrup was prepared with the base sucrose syrup
and 2.5 wt% titanium dioxide added as an opacifier. An aqueous solution of a
natural red radish anthocyanin-containing colorant (“NRRA-3") was prepared by
dissolving 4 grams of a natural red radish anthocyanin-containing powder (San
Red ADF-EX, San-Ei Gen F.F.I. (USA), Inc., New York, NY) in 8 ml of deionized
water and adjusting to a pH of 5 with 2 M NaOH. A second coating syrup was
prepared with the base sucrose syrup and the pH-adjusted, aqueous solution of
natural red radish anthocyanin-containing colorant added so that the natural red
radish anthocyanin-containing powder was incorporated in the syrup at 0.2 wt%.
A natural yellow colorant powder (CH Cap Colors Turmeric WSS-P-500, Chr.
Hansen, Inc., Milwaukee, WI) was then mixed into the second coating syrup at 0.2
wt%. The first coating syrup containing titanium dioxide was applied to the
centers and dried in 5 layers. The colored second coating syrup was then applied
to the centers and dried in 17 layers. The colored centers were finished with a
coating of a polishing gum followed by a wax.

[00102] The above process was repeated with an alternative second coating syrup
prepared with 0.4 wt% of the same natural yellow colorant powder and 0.175 wt%
of an alternative natural red radish anthocyanin-containing powder (CH Red
Radish, Chr. Hansen, Inc., Milwaukee, WI). The alternative natural red radish
anthocyanin-containing powder was provided to the alternative second coating
syrup in an aqueous solution of 3.5 grams of powder in 7 ml of deionized water,
adjusted to a pH of 5 with 2 M NaOH (solution “NRRA-47). The process was
again repeated with another alternative second coating syrup prepared with the
base sucrose syrup and a mixture of synthetic FD&C colorants selected to produce
a vivid orange hue. The first coating syrup and finishing coats were the same for

the second and third trials as for the first trial.
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[00103] Color measurements were performed and L*a*b*C*h° values calculated

and averaged for 10 confectionery picces from each trial, as shown in Table 2:

TABLE 2
AE
compared
to sample
with
synthetic
FD&C
colorant
Sample Name L* a* b* C* h° mixture
NRRA-3 and Natural
Yellow Colorant 58.52 | 24.09 | 32.79 | 40.69 | 53.70 33.21
NRRA-4 and Natural
Yellow Colorant 59.09 | 28.86 | 43.08 | 51.85 | 56.18 24.31
Synthetic FD&C Colorant
Mixture 58.81 | 51.82 | 51.06 | 72.75 | 44.58 ---

[00104] Table 2 shows AE color difference values for the natural colorant trial
samples compared to the synthetic colorant trial sample. All three samples had an
orange hue. The NRRA-4 red radish anthocyanin-containing colorant produced a
closer orange hue to that provided by the synthetic colorant than the NRRA-3 red
radish anthocyanin-containing colorant, as indicated by the lower AE value of

24.31.

EXAMPLE 3

Hard Panned Confection Colored with a Natural Red Radish Anthocyanin-
Containing Colorant Adjusted to pH 9

[00105] A sucrose-based coating was applied to lentil-shaped chocolate centers by a
hard panning process. A 74° Brix base sucrose syrup was prepared with deionized
water. A first coating syrup was prepared with the base sucrose syrup and 2.5 wt%
titanium dioxide added as an opacifier. An aqueous solution of a natural red radish
anthocyanin-containing colorant (“NRRA-5) was prepared by dissolving 14 grams
of a natural red radish anthocyanin-containing powder (San Red AD-DS, San-Ei
Gen F.F.I. (USA), Inc., New York, NY) in 28 ml of deionized water and adjusting to
apH of 9 with 2 M NaOH. A second coating syrup was prepared with the base

sucrose syrup and the pH-adjusted, aqueous solution of natural red radish
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anthocyanin-containing colorant added so that the natural red radish anthocyanin-
containing powder was incorporated in the syrup at 0.7 wt%. The first coating syrup
containing titanium dioxide was applied to the centers and dried in 5 layers. The
colored second coating syrup was then applied to the centers and dried in 17 layers.
The colored centers were finished with a coating of a polishing gum followed by a
wax.

[00106] Color measurements were performed and L*a*b*C*h° values calculated

and averaged for 10 confectionery pieces from the trial, as shown in Table 3:

TABLE 3
Sample Name L* a* b* C* h°
NRRA-5 (pH 9) 31.72 | 8.09 | -8.96 | 12.07 | 312.08

[00107] Table 3 shows that the NRRA-5 red radish anthocyanin-containing
colorant adjusted to a pH of 9 provided a violet hue to the trial sample.

[00108] Other variations and modifications of the embodiments will be obvious to
those skilled in this art. The scope of protection is not to be limited except as set

forth in the following claims.
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CLAIMS:

1. A method of hard pan coating an edible core comprising:

(a) admixing a red radish anthocyanin-containing colorant with water to form an
aqueous colorant solution;

(b) adjusting the pH of the aqueous colorant solution to from about 4 to about 6,
and, optionally, reducing the water content of the solution to form a pH-
adjusted colorant;

(¢) admixing the pH-adjusted colorant with a sucrose-based syrup to form a
colored sucrose-based syrup;

(d) admixing a yellow colorant with one or more constituents and admixtures of
steps (a), (b), and (c) such that the yellow colorant is incorporated into the
colored sucrose-based syrup; and

(e) applying the colored sucrose-based syrup to an edible core to provide at least
one layer of a hard panned coating.

2. The method of claim 1, wherein the red radish anthocyanin-containing colorant
is incorporated into the colored sucrose-based syrup in an amount of from about
0.01 wt% up to less than about 5 wt% of the colored sucrose-based syrup.

3. The method of claim 1, wherein the yellow colorant is admixed with the red
radish anthocyanin-containing colorant, the water of solution for the colorant,
the aqueous colorant solution, or the pH-adjusted colorant before the pH-
adjusted colorant is admixed with the sucrose-based syrup.

4. The method of claim 1, wherein the yellow colorant is admixed with the sucrose-
based syrup before, after, or at the same time as admixing the pH-adjusted
colorant with the sucrose-based syrup.

5. The method of claim 3 or 4, wherein the yellow colorant is incorporated into the
colored sucrose-based syrup in an amount of from about 0.01 wt% up to less
than about 5 wt% of the colored sucrose-based syrup.

6. The method of claim 1, wherein the pH of the aqueous colorant solution is
adjusted by admixing a food-grade pH adjusting agent with the solution.

7. The method of claim 1, further comprising crystallizing the colored sucrose-
based syrup after it is applied such that the at least one layer of the hard panned
coating is substantially crystalline.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

The method of claim 1, further comprising applying the colored sucrose-based
syrup to the edible core to provide multiple layers of a hard panned coating.

A sucrose-based, hard panned coating comprising sucrose and a pH-adjusted red
radish anthocyanin-containing colorant, wherein the coating is substantially
crystalline and has a red or orange hue described by a CIELCH color space h°®
coordinate of from about 15° to about 70°.

The sucrose-based, hard panned coating of claim 9, wherein a red radish
anthocyanin-containing colorant is pH-adjusted in aqueous solution to a pH of
from about 4 to about 6 and the water content of the solution is optionally
reduced to provide the pH-adjusted red radish anthocyanin-containing colorant.

The sucrose-based, hard panned coating of claim 9, wherein at least 85% by
volume of the coating is crystalline.

The sucrose-based, hard panned coating of claim 9, wherein the coating
comprises multiple sucrose-based syrup layers, and the pH-adjusted red radish
anthocyanin-containing colorant is present in at least one of the sucrose-based
syrup layers.

The sucrose-based, hard panned coating of claim 9 or 12, further comprising a
yellow colorant.

The sucrose-based, hard panned coating of claim 12, wherein the coating further
comprises a yellow colorant, and the yellow colorant is present in one or more of
the same sucrose-based syrup layers as the pH-adjusted red radish anthocyanin-
containing colorant.

The sucrose-based, hard panned coating of claim 9, wherein the chroma of the
coating is described by a CIELCH color space C* coordinate of at least about
20.

The sucrose-based, hard panned coating of claim 9, wherein the color of the
coating has a AE color difference of 10 or less compared to the color of a
sucrose-based, hard panned coating colored with the synthetic red colorant,
FD&C Red No. 40.

A hard panned confection comprising an edible core and the sucrose-based, hard
panned coating of claim 9, 12, or 14.

The hard panned confection of claim 17, wherein a red radish anthocyanin-
containing colorant is pH-adjusted in aqueous solution to a pH of from about 4
to about 6 and the water content of the solution is optionally reduced to provide
the pH-adjusted red radish anthocyanin-containing colorant in the coating,
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19. The hard panned confection of claim 17, wherein at least 85% by volume of the
coating is crystalline.

20. The hard panned confection of claim 17, wherein the coating substantially
surrounds the edible core.
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SR ATEAN RN 5 FL X ) 28 /08 70 2 DR D HAS BAT B5 il e BAR IR SRR S RF AN
ot o F A, PR A S O A AR T DA i B A A A A S R AR S Al
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8 W HIE-
(00181 AL Hir R “F5 Eu 77" A& e 8 388 ik W AT B 5 A 7] 98 K 1) S T R 7 B € R AR ART 40
JiT o “Bran BE R AR 1E TR TN SRS 2 R ), B S AT R B
o HE A RS AR BN DUR B O3S E & R R E Y B RIE “RIRFE ) BFEER
IRAFAE BR SR AE BCER IR T R SR 35 771
[0019]  “BrfEF R T IIA NG G & B HE R T 08N — Ml 2 FiiE s R 17 80T e
SRVE T LT BN — Pk 2 PSR A ) —Fhak 2 e T 2= T R A .
[0020]  “E8 " J2 45 N B i 44 B BEL 1 BT, AN AT 0 A L0 B R 60 VR B E s (T
A& T 7 I E 20 R TR R 5 L s e ) € v R T TR DA S R L R B
HORBEA K “ME (value)” 2487 B € 1R B FE Bl 52 04 6 A Joi , 68 v OB 5 08 v 110 B B2
K,
[0021]  RAE “BiE” A “BRERHE” T B4 Ad Y, HALFE B o , 451 40 €43 L €4 B2 AIE DL &
AT RR XM Eas N RGN S5, wEEHEHZE i< (Commission
Internationale de 1’Eclairage)CIE 1976CIELABE{E 25 [8] i) L*a*b*{H FICTELCHEI {5 5%
[F] (I LkCh® {E - CTELABFICTELCHE (A5 A 2 (it 1 L B8 FL 0 ¢y 7 € ABE 28 7AW v | B8 1) ] 1) 3
B a] . o e T M R, B i 33 11 57 CTELAB  Lkaxb*{E FCTELCH L*Cx
h ff o Lkakb i FHL*#Ckh® fE 2 1t 1 R 7 B A AE A PEAY 9 A € 2 1) 22 e 2 B R/ N
o
[0022]  Laxaxb{l FH = 4E T R /R AAR 2 a8 S — 2 AR B AR 2H o Lo B A B B350 i A
B Lad it 1 R EALR b BB 5 (0L HA7 ) 21 (1 €4 (100L*FRAL ) 11 55 BEAR B2 o ax bk 5
WA BEAH ORI A AR s ax B AL T /K-Pfih_E SR8 (—ask BN ) 22 20 8 (fask BLAL ) (AR BT, H 4
ATl AR (Oak BAT ) o bt T 28 — /KAl B A 2 (b BLAL ) 2 3 60 (Hbk B0 ) 1)
Fr B, o A A 0 s AL (Obx B ) , 55 — /K -~P il e BT 55 — /K P il o 7EL*+{E 50 Hax
FHb* 35 OF = ANFHAHAZ o
[0023]  LaCxh i HH = 4E T R /R AAHR 2 P a8 S — ZH AR B B 2 o Lot B A B B0 i A
B o LAFRAE T AR B A8 (Ol AT ) 2] A (1OOL*BLAL ) [ 52 FE AR BE o h° S B A AL AR o h°
W18 2 AR GeLx i i £ e [ B 500° 2360° 1 A At HF0° i M, i i L B A
90° [ EL 1 £, 2R (0 A 180° B LI A1, 2EHE (0 B A 270° 1Y LI A . CrARBR RN B, FF
T8 7 B LAl 458 ) PE B o B A AL AR LB 7 (L 22 10085 2 C A7) , CFR AL [ FEL+ %k
(OCHERAT ) Ab AR €8, BT R4 f € K E0 Bl PR £, 2 B vy i B 2 1 o A D A2 L A2 ]
HHax Flbx 1 S CkATh® .

Cx= (a*’+bx*)%> (1)

b*
h° =arctan(a *] (2)
[0024]  “f#H/RIEE(Delta E)”.“ABa¥” 5L “AE” ZCIELAB LkaxbkFith 2 [a] d1 7R 1 A
B, 2 1) R €8 22 K /N B B o A R L 24 A BN L2 SEFE /NI , A5 A 06 I B I 82 R
BE 70 1 PR P 0 € 2 (] AT AR 22 931 o FH O A2 33 T F Lkaxb gL ia bk Rl L*oaxabko ] 9
ANF BT AE:
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AE,*=\[(L* —L*.) +(a*, —a*.)* +(b* —b*.)’ ¢53

[0025]  FERTAIGOLH , BRAE 3 4B, A SCHE R A 59l ' & I CTELAB Lk axb*{H
CIELCH L*Ckh® {E#5/2 B 4] JE 5 52835 (Konica Minolta) 436 1HCM-3500d 3545 )t i
Bl v 5 %0 66T AR AR SR FHCTEARHESGIEDE5 AT10° WL oK% AT .

[0026]  HiA

[0027]  FEME G HE & GAR K — DNk Z A BN JZ il BT E H e M gcE
Ao AT AR 2R 2 01 & H & 5 06 s B T Bl o il e bl B B A AT A 0 o £ . AR
M, &G ORI 2R EA L NE R G B2 L 55 ZEnT e i 2 & BA W 5
FIR ARV B A

[0028] HiF 2w LIBRIM & HE WP GRE IR RN KRR HPHE SRR TFTER
T ), AFE LS AR 2 1 B8R S A7 R B v AR B Y SR (L I L

[0029] 48T 3 1) B = AHZK ST RIS B ) B8 4 11T B % Bl pHI) A2 A0 1 e A2 o 5 4K
TR T I AR EU )@ E AR AR pHES (51 W 72 2 1 22 2 31 pHYE | ) S 40 €4 €40 , B %5 pH T
= VAR R

[0030] AR, FH T+ R4l ' 1 R bl i Il 5 LA 205 22 298 () pH , i Y I () T FRANAE B
WER IR EE T /2y 52 1 7E1%pHYE Hl 2 AMEAERE 8 T BUERE 4k (inversion) , IXffiZ bR
ANE BTG Y HE R B pHAEZ TG R 2 ZREF 7= A2 ) A A S5f g T B 4 AN P AN B ) 2% 18 A0
AR AS L S B AG €0 BRI, 4 0 380 el B R b R 280 A €050 = AN SR 1) pH sy
TEUR T %R .

(00311  HHG,fETH 7 F o158 2/ S A6 T 2 5 I A8 G A R IILAE RERE JE 0 Bl Az b
1] 2% B4 S BT H s B AR rh BRI 2T €0 (218 o T A RERE B R R AT B I AR R R
AR R RIS AR T R I A B RN B A TR R 2H A A R B Y 545 B A AR ARt
21t o R BOAS t0 t8 0, T 2 3 BE # €6 €8 (muddy brownish hue) . yEE 235 bl 15 3
) P T A T £ 1 RS €0 € TR 35 070 (A AN AR A1 2= B D 3 IR TR 40 AU SR 4T 3R
(betalain) )ERAN & &1L T 2 B 06 (7 A b, 75 ZERE 0% F T 76 R T F e pE S0l 2Rt 47
A S R AT 1) pHYE B A B A2 e e RS B ol RAR S e R H B A

[0032] & AT vtk B, 7648 I8 I K 7K PR 0 R 1 3 48 75 2 1 B 40 55 N 57 7Y pHI
T2 294 2 2961 pHI 15 2 1 22 pHIA 5 () S 46 5 = A g Gy, v ULl & B a6
0 5 R 0 £ R ) R S A S B B AR o B, 2 2 pHIA T ) B A8 T 3R H I L0 NS R
N B R R IR b AN 2 T B0 G FHAZO0E SR A P R Joi 4 e A v ) R £ T Bl A R £
W AL T R E I B NG O FIFE Z pHIE Bl A BT R A5 it A v e 4 (4 3
FHFE (o 8 Y AT BE 1 2 AT E A BRI i AN R E

[0033] A FR N “EBMEH R ERIMAE N R AR EER A4 E 7" (Radish
Anthocyanin Extract as a Natural Red Colorant for Maraschino Cherries)” , &%)
Bl 44 & (Journal of Food Science),61:688-694,1996, 4<% (Giusti)ZE NHI HRY)
AN TRASMET R IR A TpH 3. 5% R b £ KPR NI PR S X 2 R
A ] B FHIE0 B BV 5 i e 2 00 SR ) pHYE el 2 71 , 2 SCRiR I R A TS FZ A K BT
FERE LA TG B AR € AN, B A T B T VA AL ) & S pH T 1 S 16T R L2
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EHEFHT 5 RN IR S DAY BCE U RERE R D IR

[0034] WO 2012/059590 Al, &% (Mason)ZE N, A T LA ENMET &= iE G BENE
2 1) 1) 25 DA 3 i P 178 AT A O 54 B R D A A Y 3% o i A TR D7 VA
BLHE ] 25 Z pHU T (1) S 16T R T I A0 8 NG 70 T 5 RE RS S 0 2R TR 6 AR B (2 1) TR
SEWER I 25 IR X6k i 45 30 A LA I 52 PR €218 Fh° D356 8113 3, IX FRE A SC 2 1 O 7E Ji i it
B 4 6 A Hp 7 A 21 8 R B £ R R T h (E R Y R 2 Ak

[0035] US 2005/0181101 Al,Ms¥iik (Harada)E NATE 7 — R 16T &= H R it #4
PR 7925 o AE STt A5 H 5 K 21 5 SR 7K P 5 VR A T B A 2, HAE90 C R BE R i — A
NI HEFRTE 5 1228 1 AE BRI UG TN TE /N T AR pH N HEAT I BRI & kAT 36 (0. 1K
WAEIRAT AT B JE 0o B PR A 20 1) TR 0 2% () pHYE BBl 2 o, L1 25 SCikoRk A FHZ & A
HE AT EURE T8 RE RS LA T A A (ATt L BR8]

[0036]  FEAHHIEH)— ALt 7 b, $R 4t 1 — Fh e pE LA Pl B AR 2 A G e B
M pHIATT I S H R TN AT NE OFZEREA LR AR, HEA HCIELCHEI®
25 (Al h° ARAR IR A 20 15° L1707 40 €0 o 1 Sps e €1

[0037]  {ENIZZpHI TS TE R ML SNE ARIFI AR I, SHEE X HMAENE
R — R AW, T UAELHE R B 208 MO — FhEl 2 M 5 21, 308 thn] DLALFE A
Wy AL B NMET R R RINRIRRI S 77 R, o LAME & 1675 R L0 8 M v 8.
FEHUE R RN S AL R T ENE AR — P2 Fie s = 15 kI H T 3R 3 % 5.
PR a BN JEoR ] PLEE AR A 17 46l (Brassicaceae ) BN & (Raphanus ) fE Y 4116,
BB AN EAET R B N R BRI A B0 L M S &
TSR 2 i sk I 77 (B an 7K B ) P 02 TR I 41 8 N T4 B0 1 o 21 B N v AN B &
FAET =T UL AR 2 FoAh R AR A B A &9, B HE B A K AL 40 B SR B L & SR B T
Ty S Ty IR TG FR 4 2B 2% o TR I, 0 & 10 40 S S v AR B mT A i 4 o i R L R
(constituting) UK 1% BT HoAth 7 V28047 A0 BE VA B 235 e PR B B0 56 72 2 b
WEY A ZA AT LR AEIE T R L S iZ S e T R A ENE ORI g Gt
VA B 8 € TR () VB A LT S0 o FE — BB S T R R SR T R AN B AR R/
T 2310wt % BN T 215wt % B/ T 213wt % BN T 292wt % VBN T 21wt % BN T4
0.5wt % BN T 20 Iwt % AT R AV AL M7 B %S E R A%
NE AL SR NZ10. 01wt % E 10wt % 5Z10. 01wt % EZ)5wt % BLZJ0. 01wt % £
3wt % ERZ10. 01wt % E 412wt % L ZJ0. 01wt % 41wt % JELZI0. 01wt % 20 5wt % B,
£10.01wt % 2210, lwt % AL H R EHL S 40P R 7= FUR B 7 v v DASR AL A R 4R
KR LB NMET 2R E 1 R

[0038] fE—FhsiEi R, Z S TR HTNAENEARIANG E RO CE O FML
BB R IR LA SR AL R A N — S B A B MEFT R AN R EEE R
T B NE A & A RE S TR AL e i 1) 5 77

[0039] 1% AETE Z R B NG E R ] LU [ A4 (] by ) 4 [ 4k (48] kiR ) B3 1k
(A G VR B 53 ) T 3K o 126 AR 38 DA Rl ¥ T B80mT 20 BT 7K R RE R 50 2 1 X
Feflt.

[0040] £ — MBS Uy S, Kz & AL T 3R A L0 NE AR K VR P B B3R AT pH i 7 2]

8
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2942 216 pHLA 77 A e pHYE T & 16 5 2= H I A0 25N (7)o H BRI1) pHE il & 214 22 406,
RTEAZE FE AL B INME TS 25T 230 RS P A0 A HH o SR 1) 41 € o 1 RS 2t R 1 i 7R
FR A7 o 326 e AR Athy S it 77 ZE ) — e Hh 1% S T 3R I 41 8 N I 28 pH R 1 110 7K 1k
A L1425 B 41680214 . 5 B 2168 £)4 . 15 E 216 . 52415 2 Z16 1 pH1E

[0041] 7 —2Lsjii 7 R AR S e s R TN ENE AR SKREG 7 EE A
FIK MR - 5% S0 R H L8NG (O FRVR A 1 K a] LB AR LA PR AR I 88 1 & &k
Fo BT o A0 B (0 K M VR VR pHAE 294 28 296 VG Bl 22 A1, K pH R 5 B Z14 B 46 LA 7
A KPR S L pH T B S A6 T R T 20 B N (7)o G SR 2 3 € 70 /K M VP pH
AR PR AR BT B, IR L 8K 2 pH A T ) SV DA BT R I R A ORI
T T pHA 5 31 294 22 296 o 1% pH I 15 750 AT DA DT 2 /K ia HE T 2R 438 , 451 G 4 Sy 18] 4k SR 5 7
IRV R B AL o 2 SR Z pH R 5 7R PE K PRV T SR ), A0 A — Sl R %I
[ 7K EEAR B PR & T EE R B Tk

[0042]  FE—Fsyiti /7 S H , 1% B P pH IR 19 772 75 /K R 78 20 B8 A ) s il , R A 7R
KB AR T A Ee R E D 2195 % (B E /02196 % B /D A4197 % (B D298 % (B E D)
99 % B £195% % £199.99% EL 198 % ZFE £199 .99 % . 1% SR BE I AN FAE L v, 1 2 7800 B8
i I 1T 1% R K M TR IR pH o 76— S8 St 77 Z2vh , W SR B pH A 5 77 L £90 . 5wt % £ 4
10wt % F 518 BRI RR G, KR EHAN EEE o2 T Z S EE 2T
2T BN (T 1 o 7R LAt SR T R, i pH Y T R N 290 . 5wt % £ 298wt % L 5K
270.5wt % £ 416wt % I Z10. 5wt % £ Z)5wt % EL L 1wt % £ ZJ6wt % B 42wt % F 4]
5wt %, HHZAE A E R E o 25 T E BRI ERT .

[0043]  FEE R S ft 77 S, 5Bl S S A B RN S A A0 B2 0 I 1) & b o HE 15 771, BT
BATTRE 96 7EAS DTk S 5 11 AR BROXUBR ELAS 55 €855 DA 200 O 2 T A B s 1) 7 M LA
FHRIE G P77 1258 € R K M V3 ) pH o 2E AR 3% S8t 7 S, 1% B8 i ZpHiA 15 72 A AL
LR

[0044] @IS IRBLTERMEOME S RE ORI TR ZS T RFNaOENER
FULE KM A 0 pH IR 15 T A6 1 B T R0 6 1 55 T JRE M B W S I A 7= R, $ A1 22 pHR
T T8 S T AT R B I E R I pH A & T AT R G I 7 L IR, fRi AL T RE
B LR T e LA I AR 7

[0045]  fE—ANSti 7 &, o i Je = AR K PRI HOE X S pHIR T S8 = 48
NE R, SR Ja B AR /K & DA = A e AR B A TE N S pH I T S S R A B MNE 6
7 o 12 25 pHIA 5 R VA 000 7K B B AT DA AT 7238 5 P 7 v AR 90 P58 v 8 0 8 7 v
73 3 F 2 pH A 5 7 24 [ 4 T [ 4 35 €2 7500 i 5o FH - R Y6 1) o 35 €00 1) e i S b e 3k AT 5
o, T AN TR B KB 0 [ S AT pHA T AT T S S pHiA T I S e R A NG
TR IEE PV AR BRI 43 BCCE 7K R R e

[0046] 7 Jif W B A8 Jo 4l o' B0 4 1) il 2% v A FH 1012 & 1875 R B I 40 3 N 7 I = 0 |l S
B A% LR S , 4910 G 2 24 458 FH A2 68 1 B AR SR 15 BT 7 0 A 2 U, (LS AR M, 5 A FH AN i et s
MH TR E Z R & AZ 56T & 5 R LLENE BE T 6 & AR I 5 G BERE L BE K
I B IR FE R AE 200 . 01wt %6 2920wt % 520 05wt % 2 2915wt % JBLZ]0. 1wt % &
2110wt % TGN 7525 (5 BB IR R RS2t 7 b, 125 (57 ml LLLLZ SR I

9
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215wt % B 220wt % KK A H R 1% 5 B A B R E R I A st 7 b, % &
AT DL DLZ R [ 215wt % BB/ T 2015wt % R B R iZ 5 A B HEH
B BRSO %G 7T LLCLRE R 19 290 01wt % B /N T 295wt % BOBE K T 2
0.01wt% H3/NT 213wt % ECFEIZ 1200, 01wt % E3)/N T 212wt % EUREIZ (9290 . 01wt %
HENTZ91 . 5wt % R 2410 01wt % BLE/N T 201wt % B FE{E H .

[0047]  J@ik7E FH T IR AN 35 CL ) BERE SR R b 52 L pHIA T S e T R BN AENE A
F— L 51N Bt (7], 75 R B JE A8 T4 o' 0 4 T DA i) £ B8 Y LI 40 €8 2 AN A £
W o IR, B B NEUD R 1 3 (R, P2 AR T e iR, I S 2R R B e SR I =
BT AA I € H LT (L T AR A RE T € L 2T R €0 B E0 RN B P 0 IR b, ] DG Rt i
WEIE HZ 2 pHIR T 1 S 6 5 B B R A8 N R R 38 635 (7 A ARG & AR 40 7 2 A s
BAS A3 B R E 4t R B i

[0048]  [A[ Uk, 7EAS HI U 1 — AN St 7 S8 9 , 750 A T e e K, 5% & pHiA 15 1
THHRTNAENE A — RIS B GE ORI AE— Mty Z , ZE e AR 2R
SR BT A — LB S 7 R, RAR B 0 B SRR 223 o 9, ] DUAS K B 22 35 1
Z R (curcuminoid) o 12 3 €45 E 71 AT LU A (9 s =)« 2F [ (491 kbR ) Bl A
(I Gn s B850 B0 B TR 2 AR I DA AT i 55RT 20 B30T 7O RERE b 3% rh i T U a L
[0049]  iZT B BFIAT DL S S 16 5 0 408 Mg 77 ml HL K M VAl L 28 pHA 1 A
FIRA ARG S RIS R R S IRV VR R AT SR T R0 A B NG 7 ) pHE 2 mi RS
HEHOEORIREGHEETRP , B ZECEORSZERERFNIENE GF—i
BEATpHIA T o AT B AR, 1 3 B Ca R mT UAE S48 15 2 0 40 35 NG o R B L /K PR i Bl
ZpHE IR Z /T 2 JEEF i B 5 HERIR G .

[0050]  iZZEpHIf 11 1 & 4L T R ML BNE B 5F 5% 38 A AR TC A MR & V)5 5k
oy 5 RERE RSO A, AR R FR AL T F TN 2K 1 S B A AR B, B A R 3 5T
(2 AR G 1 R K IR o TR 2R ) pH A LI T 3 o 1) 75 L DRI Uk, T4k 7 R R A
WA A=

[0051] i 438 7 12 J it 2 Al Joia 40 ' 0 A Py o] 6 v A FH ) 3 €835 B8 ) 1) = DL P AR P 7 1)
B R EHTH&SERNEOREELEER P EOAEORIMNESNIKREREEL
0.01wt% ZEZ120wt % B Z10. 05wt % £ £)15wt % ELZI0. 1wt %6 E £ 10wt % A JE N £ 1%
HOFEA S B SISt 7 b 1Z35 7] L DAZHE SR 1) 2915wt % 22 2920wt % K
FEAd o R 1% G () B A B o L RE I FAth S il U7 S L % 7R AT LA DO BE R 1T 2
5wt % HE/NF 2115wt % IR EEE A ZEBFEA B2 GO BT . %5
o7 A] LLLUKE S B0 290 . 01wt % B3 /N T 295wt % BB A 410 . 01wt % FL 2 /N T 413wt % «
BORES 290, 01wt % EL RN T 212wt % CBHEIR I 290 01wt % BL2/NF 291 . 5wt % Bl
11290 01wt % B /N T 291wt %6 FIRFEAEH

[0052]  th m] DA A ) IRl S 08 B R 1 S AR T R AT WAL B NG (R S (e a7
(%) 2 B Ll DAAE FHAZO0E 2% 1) 8% 060 A58 J5 i ' 0, A rh 2 A4 e 75 ) 20 € £ 9 b € €20 o FE i E
Tl €84 738 A 10 48 FH B 491 Hp 255 R AR oo €60 700 1) 94 P8 RTAEL X o R ) o R £ 4 e i
K —Lesjs 7 e, S R TN A BN AR SR aE RN ERCAZA3: 18451,
T 2% FE R BRI — LSl 5 B, S RIS NE B 5 3 A5 7 1) E &

10
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tboNZ10.4:18292: 1,

[0053] 12 Ji W L A ot P s LA B HE K 1 — Fh a2 o JRE AR S b0 11 TR o

(00541 JREHE [] 44 A1 7K %) JEE At 2H 45 W0 AL) FS e W B 2 1) 22 /D 90 JE 5 7 40 b (wt 96 ) o 1 JRE AT
SEREIR I A2 A T DAL B 22 /D 60wt Y6 R ] Ak L B 42 /65wt 06 FEHE [ kBl &2 70wt %
FEE 3 4 o 2 W S ) S R 4 A W el DA 25 /D T 75wt %6 FEERE ] 44 Bk 20 T 80wt %6 FE i 8 4 . 7F
— LU 7 e, AR ) R 2 A B TOwt %6 ZE 80wt Y6 R [ A . 1% FEE B L B 2 )
REZHA PRI LR 2 /0607 Brix (A FIBEE) 8L %2 /0 65° Brix 8 2 /0 70° Bri x . 124 3% 1) FE il
AW LLA/NTF75° Brixsi /N T-80° Brix. £ — 52 jifi 5 b, iz MR S RE AL A Y N T0°
Brix%£80° Brix.

[0055] 2= /b —Fofi i p B b 5 2 pHI 1T 1) S A8 T R AL B NE B FITR & DU L5 (0
FERE LR AE— Lot 7 R, /b —Fh RS I K S5 2 pHiA T S 6T R AL NG
o5 RS (0 35 (0 R — S VR & AR L35 () WS S

[0056]  7F A= 7 [ o A A By C B A B, L Ath JRE B S 00 2K mT LB R (3 €6 4 ol B3k £ 4 I
(A8 4 — S AL R AN B RS ) 1 D o5 055 (RIS 1 7 B 2 77 (1ightener) ) o SR T , IX 45 (5 £4.47)
JoR B v 8 2 R A 5 N EC At 2 R I b 7R B A R B S SRR, R R R R

I

(00571 FE LM 3 W] LA gt b A0, 475 B o B o' B0 AR vh o B oAt 3R 56 (0124 70 o JE R
FIEH 3 1 B AN IS 2H & ) B SR B A2 S AR B4 5y BB 1096 o £E — S8 STt 7 2
AR (R ZH 2 1 B AN I 2H A R0 IR R A2 S AR BRI 4H 7 B Bwt %6 B 3wt %6
Bi2wt %6 (B 1wt % B0 . 5wt %6 1R 2 X L 73 2 A B T B A, AR EANR T2 JohE
RIREEY FaE R F R (flavor) JEAIF (sensate) s AL WS (gum) HEE R )
JiiE TR RRE A ECE AT A S g, BT DL AR B i BT R0 b R R
Hh AL FE IR JiE (9 A BT i AR ) 5 B DA AN 1 B A RN A4 B 8 1) 2 1 T Tt FH ) e
Bl WE IR, DAPR A D5 5 0 B i R R S J2 R R 2 1k ) R A, B30 DA AR i 7K S5 G B
8% o 17T LAAE R ) 0/ B A 3R 1Y) TREARE R0 2 e AR A R DL 9 A AR AT 24K

[0058]  7E St 7 221 , 1% REWE FL A B G B AR G dE 2 AN BEREEERE R )2, HAZ 4 pH 9 (1)
BHHRETRALENE COHAE T 20— MZEERE R B AR LS 7 S ) — L,
Z R SO B AR — B AAE R AR (), R G O 524 AT S H R
T NE A T — D ERE A MR BRI R B AR 1% 2 B e AR — P A
5 70 1) F A St 7 S X B R BRI R & pHIR Y (1) S A6 T R AL B NS B RIAE
AF R

(00591 %% HEME R WE IR 2 0 — Lo m] DLEA ARIR OB IC 7, 1 FoAt =] BLEAT AN
Be 7. Bt , 32 22 30 2 4 i) RERE S E I T DL Bz AR — 870, H3JZ 2302 AR A
1) e EERE I AT LU BOZ A 55— 8673 « B IR SR C 77 1 J2 AT AR I A 4Rk FH A
A AFECTT I Z 5 Ba T, BAEREAZ EAAR Y, Z I T AR o £ — ARt 7 S, 1%
ZpHIFTTH) ST R NE O 2/ AE T 2 B AR & AN I B R EE s I =
o AE AR S T Ze R A pHI T I S 6T R BN NE ORI T 22 ZaKh 20
MG JE VB D I AMATL0JZ VB 2 /D e AP T 15 )% B 2 /D e AR 1 20 /2 B2 D e 1 302
REREE R Z
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[0060]  FESLE 7 2 Hh , 2% AR LA R Hh e B A Hh R RE SE R 2 CR B BRI BE ) B B
/DT 502 B T402 B T30 o 7R IR S8 FNHA S it 77 28 H 1) — 2 Hb ALK H
PEHBE IR E AR R T10E BUR T 152 BUR T20 2 a2 A A H REAE L 2R 2 1 a g E ]
PLIEEHIN10ZE50/2 80152 F40)2 5202 F 302

[0061]  — HZREAL , 1205 5T il 6 A A o] LAY A AN I 3 . Omm BOAS I 2 . Smm BUAN
142, 0mm B L. Smm BN 1. Omm A JB B AZ A B G Rt AT BLEAA KTF0. 1mm,
B R TF0. 2mm B K 0. 3mm B K F-0. 4mm B K -0 . 5mmA) & 7E — LSt 7 R, i 08 i
PR DL EA0. ImmE 3. Omm, 550 . 2mmZE 2 . 5bmm 50 . 3mmZAE 2 . Omm 550 . 4mm %= 1 . 5Smm , BY,
0.5mmZ 1. 0mmi] 55,

[0062] 1% HHl S A I e A A AR 1o 45 i S 1 o 75 LR IR S it 7 S i B A F AR
THE /085 % &4 F AR, Bk E Z AR IR 22 /087 % B AR R 22 /089 % L A AR AR it
£ /091 % AR R 22 /093 % B AR AR T 52095 %6 L B AR R 1185 % 22100 %6 Bl AR FH
TH87% 22100 % B AL AR89 % 22100 % B FZ AR 1191 % 22100 % BRI AR R THI3 %6 &
100% B IZAAFAT195% 22100 % & 45 b A .

[0063]  ZRSCHEALI RERE LR Bl B A B A 2 D3 th S pHI T S48 5 R @b
LT DT R 1) 21 R BOR R T  FE — SRS R, B A AT R DT R AT £ T B
Pt R 2 53

[0064]  FH[F] €2 1 R A 0 2060 1) £ (B Ee 4 55 ) RNV (58 s i) mT BEANI) o IR 1, AR T
o 18 1) 0 € ] AR B 1) 22 ), ELIE R ER AN IR () A BRI o il , FLA A R 40 e
HA AN [R] €8 B RN/ SR 7R R € ] BEFE — Fhid L H AR R 46, T AE 53— Fhis
T F A TR R AR € o AU, ELAT Y N0 A € 2 1) R Ak 1 4 ) 20 18 ) 7 R €
TE— P 100 AR ] B 4 Ik R IR SR8 €, T AE 57— s O v Al 8o RN IR AR At S —
5 T 5 EL AT AN R AE R X 30T 4 € R ) 7 P € R A i AN 3 SR T A [ — € A S R
—HBy , BIANSE R LT B L LT (L R e, B BEARARAE “40 Bt " 0P e IR Bk
B — (R B T TR 5 2 EH A [R] 42 Wk 5 38 1 (LTS EL A 7 40 € R €8 5 i 1 € A ) 5 B 6
0, [ P ZRAE

[0065]  iith 1tk J5i (2, 3 P LAAR #8CIE 1976CTIELCHE (1 B 2 45 rhh® AW bR Bl 2,3 fh° 36 4T
AR IR h® RIRGELx ({H) RIS £ 5 32 20 0° 22360° 1/ - %A AL e L aligl (1 A
HO R i A, 2E T B B A 90° € i £, alig (B 180° € i £y, LA SR 4l i (1 B 270°
0 € A o FEAT R A /N I L 5 7 A 2 () P 28] A R T 1 3K P b i o 2 0 2 TR 1 VR £ 1
RO E ST o PR b, T DAAE 60 25 1) rp 8 R A P B0 R (0 R, B35 VR A7 i, il il 4T
ORI (0 YR AT TR RS (.

[0066]  FE— Pl Jy G H , 12 0 A R T M A 11 41 ¢ €8 TR B0 €2 €4 1 F CTELCHEER €2
XA h° AR R B 0 A h° R N2 15° BLIT0° AE — Lo STt 7 S, e ot i b R
5 B LR T I 2 B AEZ15° B Z160° YE N 2 AR i — R Bt A St T R AR TE
2140° Z £950° Yo A G 1 £ o 76 7 BTt R A At S e s R, BN € R A ] REOR
Re AP IO 35 4L , 1% (08 A FE Z120° EZ70° YU N 3% AA ) 5 — 420 0 0 3 S it 7 22 5
HAEL120° ZEZ130° Y5 Rl Y 10 € 1R £ o 7E 20 €0 60 I B €8 €00 8 1A A0 4K 1) L Ath S it e, €8
W ATEZ120° B Z160° TEHE A .
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[0067]  7E—ULSji 77 22 , 2 A A o 0 ' A AR (1Y) 2 B FH CTELCHEE 24 7 [] C AL AR ik
RNEDL20 B E D22 B E D L24 B E D226 B E D Z28 B AR D #4930 5L L1208
80.

[0068]  7F 53— 5Lt 5 &b, 5 FH A RRAL 6035 (0 57 24 i AL M i v R 404075 (FD&C Red
No . 40) 5 o (1) pie bl S A BT 900'G AL AR AHEL , 12 R b Al Dol B0 AR B 6 EA 10B R /N A
B 72 AE— B0t )7 22, 1% A E8ERE /)  B6 B BE /) (BRI 48 /)N

[0069]  FEATSTA T 5 —SEHti 77 22, A Bt obs £ 6045 w8 FH RO FH BE RS 08 Joa i '
A, AR BERE A pHIA T S BT R T A NG (50 R AR A F45 s
(1), HEA B CTELCHER (273 [A]h* ALAR IR N £15° 2229707 (19 241 €4 €6 1 5l (i o

(00701 T2 it Joig 01 ' M B 11 12 R bl A J0 i ' 60 K T DAARK HE AR B 335 A T AT AT A AR 5
it 77 GEHEHE AL A H B RERE AT DLl T A 1 B A I — P ER 2 Bl A SRR R SR AR
& B I N E 50 AT UAE KPR VA I AT pHIR T B 294 2 2961 pH , HAT 1% Hb B A1 0%
WK &, AR AR PR AL pHI T 516 H R A B NE ) AR v LA — 28
I OE AT,

[0071]  FERE 'L HE £ (1) —LL STt )7 P I BB HE 2 /N ML 2, HiZ & pHif
T ST R ERNAENEORIFEET 20— MZ BRI Z T AR S 77 21—
Serp i REREIEAE R B AR D EEE A E R, HiZE s arfE T 5% % o0
W EAETE & BN ORI K — DA BRI Z T A% 2 BaRKE 5
BLFE B G R R AL ST 7 R s B s AR MEpHIA T S S R T NaENE A
FITEAR R E A

[0072] %A P HE B AR R IR S LT R A NG G5 AT L2 RIRE B 7E
TZAE TR B ALK ALFE B 0 TR S T R, e B R AT DL R AR B,
T2 R 05 BRI SR I AT DL 2238 o i A Do b £ I B0 AR AT DAAS &5 & B AT €0 35 €551
FALL R B-HENER IR A R &, F/ 8 S e R A B E R IS H
fih e S AL LT (B I 2 5

[0073]  iZ A TP Y BE B 1) AL AN b R &G R S I o 7R AR T ' BE R i B AR ST &
mh, 1% R LA RO A AR R 2 085 % B 4 T A, B E IZ AR AR AR T E /087 %
AR R 2 /089 % BZ A AT = D91 % Bl % AR AR = /093 % B AR AR 2 095 %
AR AR 85 % 100 % B AR FR 87 % 100 % B AR R 189 % F 100 % B4R R it
91% 100 % B FARAR 1193 % £ 100% B IZ A FAT195% 2100 % & 45 fn A .

[0074]  fE-—LSjti Ty S b, A2 A0 BN £ 1 R AT o Hl ' A A LA B CTELCHE (4 7%
] h® AL BRI N 29157 229707 [ 41 ¢ €0 i Bl RE € (2] o 78 FL AR STt 7 RH ALK € 5
1 CTELCHE €, 2 [] Cok Al A i i S 22 /020 o 7R IR S8 FH At s il 7 b, 5 H & AL (55 (057
2 i At 1 SR 1405 35 EA 1) R S e B AR I B AR LE 2 AR I e v LA R
10K 5B /MK AR 2,

[0075]  FEAG 5T 4 R £ (1) — Le S Ty 2 b, RRERE SR bE K v DA N K = BB FH 2% ]
1 FH J& 0o 1 2R T DA R 2% R R Al Jof 4R ' 0 o 78 A S e 7 8 b, R AR S SR Tl DA
A0 2 it FH 21 ] 6 FH 0o 1 1) 5 B 2R T, e HR i 3R i AR IR 2 s Rl 4%, B4 (HANR T
I T (isolate) FIRRE o FE HA St 77 S8 vh , BRI mT DAAE B0 AR 2 i FH 1 A7 1
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AT A0 E IR R SRR LA R 2 1 55 8 A5 00 BE BRI 2 A9 A ST PRI 15 2
T IR 4 R S A 21 P 80T PRI H A A AR 4% V4 RIS WA I
P2 T PR T2 1140 276 PR 80 PR .0 A RE AR 5 T L, 1t P 1
T PRI 0 BT S B 0 T P9 0o 148 1) 2 I, 8 7t PR B0 T
AT A0 AR SURA B R 2 E 10 55 8 A 00 BRI 2 b, e e V0 Y
PEIY
[0076] 245 i B8 35 J2 A L it PR 6075 7 0 0 5 PR b 7 — B850y o, 1470
I T BA A AR Tt B R A A U e T B TR S T
A P T LGS £, 010128 O B SR TR A S OB 75 97
AT ST A T B AR, %07 PG00 T LA 48 W00 0, 0 it D T
T 6T 0 S A R A 0 SR R 0 0 R 4 — B0 7 e, T £ 5%
T VAL R IR O IR B AE S iR AT 1T R T IR
[0077] 578 4 Bl 1) S 47 58 P, 22 28 T 40 e A M A4 B % ¢ 3
BV SR T R A7 L R 1 L (12 AR e ) A ST
[0078] 2 ) 53—l ot A FF T — Rt A i PR -0 HEAT B 42 A 0 7325«
[0079] % P A

(o) 4445 67 B I 2T B €705 KR 2 B A € Rk P

(b) K% 7K M W 0 P B 204 206 , FLAT S MR (G2 VA WL K A B AT
2 pHI T 1% 74

(o )62 22 DT 125 €570 5 P S0 9 2 DD T 2 BEMRE LRI

() BB 0] 525 B8 (o) 50 (b) RSB (o) 1y — sl 2 o 5 ROV A PR 4 18
PR (75 G A B I N B2 75 € 0 BERREIE MRS o

(e )6 % 75 20 ) FE MBS MBS PRV BT 6 PR 2.0 b DB (4 A — JE2 T B e 4K
[0080] T AT ik , 275 1675 2R 1 40 991 A5 €70 35 € 5 €070 PR S MBS T
P AT BB AS 1 8 o A TF 9 £ (52 7 S
(00811 25 i 77 e FiT, %7442 12 45 R TT LI A P46 M0 €5 0 0 T A 18 4 44T,
PE AT BRI 193 16 R B 4072 38 P KRR A B
[0082] S Jy ot P 6146 25 B (e ) 0 €5 0K B VRS /K A W 3
AR GBS T 4 o 2 B T A WK 5 1% S 1 B I 20 N (6 70 Bl 2 DAV AR R 5 1%
5 0 U0 R A« DS PR A6 7K (1033 2 T LR L S 25 €700 0 R i 75
H30m1 7K 5 15 %5 8 7)o 2 — S i Iy S8 e, T8 C U A PR 7 R BRI PR B 46 1 T O 2
S RS0 R W00 45
0083 f6i2% % £ K 1k ¥4 Y 0 DA 55 0 204 %5 296 L4 722 2 K M s W 3 1 22 p L 5 010
TETF B2 BN 07 FE— BT 77 0, K525 (A PR MR DI 17 812404 25 %40
6L B4, 56 B THE L6 BB L6 . 1AM 5 45-E h ep 4 7 5%
5 K Y B T 5 1 B 2 B2V M pH 15 51 294 5206 . 1% pH U1 70/ AT LA B AE 7%
KTV TES 2B, 0 49 A U A /K 36 0 82 p R 14 7112 K Ve e
BE A5 A — BT S R KA AT 0 B T s B b A
St 7 5o, P pH I 1 L PR B 4% O R I FEAS DAL S 0 B 5 5L R HEAT 0 -
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[0084]  FE—Ffsijiti /7 S H , 1% B P pH I 1 77 A& 75 /K R 78 20 B8 A ) sl , R A LR
KB AR T A EE R E D 2195 % (B E /02196 % B /D A4197 % (B /D £198 % (B E /D)
99 % EL£195% % £199.99 % EL 198 % & £199.99 % . % Bs I A AR 2P, T A2 78 70
i I 1T %3 R K M TR IR pH o 78— S8 S it 77 Z2vh , 4 SR B pH A 5 77 LA £90 . 5wt % £ 4
10wt % F 518 B RK R RR G, KR 2 EHAN EEE 2R T Z S ST 2T
2T BN (T FE 1 o 7R LA S T R, iZpH I T R N 290 . 5wt % £ 218wt % 5K
270.5wt % £ 416wt % I Z10. 5wt % £ Z)5wt % EL L) 1lwt % £ ZJ6wt % B 42wt % F£ 4]
5wt %, HH ZAE A E R E o 25 T E BRI E R .

[0085]  7F HL A4 Sz fti 77 S, sl bl A S A B RN S A AL B2 A IR 1) 4 b o HE 15 771, BT
FLRE A 7EAS DTk 5 25 1 SR BXUR HLAS 5 3 €8 700 LA ASE €2 98 it 25 00 H A5 10 5 =X AH T A
IO T A1 BRI K PRI VR B pH o FEAR I STt S H , 12 8 b S pH A 15 771 2 S AL
[0086]  7F—LLSijifi 5 &, 7RI AT oHIE 15 2 S5 » 4% 10 55 4550 /K 1 35 W mT DAAT:
1 @ AT S A 7 1 (a0 )8 5 R B B T B AR K & &, DL AE 2 [ AR B ] 4
eI L pHI T &6 R A NE A,

[0087]  7EGUE(d) M SLitiF b, ZE G EGOFI UL B (a) IR (b) BB ()i —
Fhok 2 Rl AR &9 (B3 5165 RN ENE B %5 B AR K (%35 B 7)K
PRV 28 pHI 1T B 3 E 70 L TR e W I R E 1 RE W L0 2R ) TR A A i e e 5 700
UNEE RO RS A e

[0088]  fE—Mpsifiti 7 Wi (o B 5% S 6 E R T NE 57 %5 R
WK Z 3 T K PV VR B 2 pHI 5 1 3 (TR & 2R A TR ZpH A 1T I ) 5%
FERESEBE IR & 2 BT A8 9 — S0l 7 P i3 B ) SRR IR A IR A
TR pHR T 2 7] 5 1% BEAE SR M R VR A 2 A 2 S BRI 1E AT

[0089] 1%L pHIf 11 1 & 4L T R ML B NE B 5F 5% 38 A B FTC A N IR & V)5 5
A KIS IR (o) MUB IR (d) 5 ENE L RE IR & #R LRI B 4L T T 2 0 e B )
J5i o B, A BRI A T 14 J7 v B A 3 € 751308 4 T R 1 A 35 € 1) W R 1 p AL 36 L3 T e
(175 B2 (R UL, fi Ak 1 AN S e B A 7 v

[0090]  7E—Fhsiti 7 =, U PR AELI65°CEASEC B Z167°C EZI83C EAT0CEY)
80°C . E L 74°CE Z182°Ciu Fl W IR LI , K5 1% ZpHIR 5 I S 6 T R R 40 B NG (7 A%
B R 5% RN SR A

[0091]  7E—LLsiii 7 B, B iZ S e = H L3NG (ORI L% 5 (0 R SR 0 I 4
0.01wt % FL2/NF 295wt %6 1 & I\ 2245 Cft R o 5 rp o 75 1 S A H At St 7 R
BZ T O O FINZ (O ) RERE SR 1 200 01wt % EL 2N T Z5wt % B B R)i% 5
(1) BEARE SR RS R

[0092]  7E—uLsiji Jy S H W12 B0 1) R A S M A R L B Y i A B A B A B
SN RE ' 5 v it FH 203E A T & F et B, DLSRAE /b — 2R ot Ak . — B &, 7E
WP T Ad F — AN B AN S R BERE 0 22 Uit FFE vl 8 F I 7P i et b A 3 A
Ko — B IR FERE R AT AL — Fhal 2 Rl 57, 10 50— Se T REANEL B TR S T =P, %
TR T3 i AL FE AR VR A I O SR 1 [R) ) A VR B 1) & 0o o 8 490 it i B A A R 2
DA 1 S BRI J2 , 78 0 A (8] 75 J2 (1) e B 2 [R]85 12 B AR R R 0 25 i o 1R AT B AR
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AL FH AT R B2 B, AN AE B B 3 1 B R A B AT, R VR AR B A P
i J5E I R 1 UL AN I 1 JSE R Je it R EL A P Jo 1 e 26 A o 3K 8 75 3 491 3 SR A
BTG58 S Hl3E R« ZEHME « B e N7, A2 K, 197652 H7H ("Sugar
Confectionery and Chocolate Manufacture,R.Lees and E.B.Jackson,Chemical
Publishing Company,February 7,1975)F0“ TMkI5 70 Sli& A A" ,S o T o T4 dmis,
I FH IR A7), A Hi i 8F, 1998 ( “Industrial Chocolate Manufacture and Use”,
editor,S.T.Beckett,Blackie&Son Ltd.,Glasgow,1988) ", i ¥ %% B i@t 5] FHEE AT
ARSI HTAEE B AR ST R G 5 i 775 2 AN RN FL X 1 22 205 73 o PR A B 4
J6IT VAL HE R RIURE ] A% (451 Gt e A2 ) it FH 3800 FED B 2 TR 1 SR 0o b DA M AR o 2 A
ST G, MR YR A SR R i ' 0 A ) e O P A AR ) S s A AR ' T vk
W55 1000 FE W R Rt FH 380 P RO b
[0093]  fE-—L5ji 77 S rh , 1% ] IO I BRI IR AT 7 V5 G A €0 ) e S b it
F 2] 0 BRI 2 JE 0 i A . ER R RO L — AN Bl AR, ZE A
F) R L A S T AFE Z165°C R £985°C L 8267 C EZA183°C i AITO CEAB0C Bl 74°C
EZI82°CHEH A VIR it
(00941 Z0 W] & F SO AT BRI ' Uk AT 1) 7 ¥R AT LA — 20 B, 5 8 it FH 5 (00 1) R 3
W JE A LA i AR A PG EAK ) 2 /b — JZ AR R S5 A AR — S T =
AR A B A B b — 2 I AR TR 2 /085 % A& 45 b A, B 108 i AR I E b —
JEFERT 2 08T % (BUHZ AR AT 2 /089 % B AR T A 091 %6 (B AR AR AR T & 093 %
SRR 2 /095 % BAL R 1185 % 2100 %  BALARFATT87 % 2100 % B A F 1189 %
F100% EAZARFATEI1 % 2100 % BRF AR FATHI3 %6 £2100% B AR FATHI5 %6 22100 %6 A2 £
A A 1) o 7E— S R AR, 1255 R JRE W R W Al 0 g L 2 e e e R0 i AR AR 1) 2%
T 2 i HAD o A5, P DURE IR AT A B SR ) DA B v VR IR G DA 4 &
[0095]  7E—ubsizjif fy e, o0 il & IOt AT BRI e TR AR 16 5 vkt — 2D B RE A it %
10 1) RE R R I T I 2 /D o) R o AR At STt T 22, K 10 ) R R SR it
FEZ AT & F IO il 28 1 3R T L
[0096]  IWLAEANE 2 HE LA TS i ot 491 960 11 L A4 ST 7 5 o 7 25 I PR 31 S it 87 ) 2 AN R T o= 46
(R H Y, AU X St T S AR A

S i1

FEAET 2 1 B R IR NG (i FIR SR B (0.6 (706 (N 20 (R B it b &
(00971 JE ik A 4h ' J7 2 s e B AR it FH 1) s 2R3 v g R b o FH 25 B 1K I £ T4°
Bri xHE Tl FREH B I o FH 12 Atk FRE R A S A1) 5 28 — R, Vs N2 . bwt %6 — AL BRAE N IEt
o I PUF il 28 S 4675 R E R RLL B NG BRI K RV (“NRRA-17 ) « M8 S B H &
TR R AR B MK K (San Red ADF-EX,San-Ei Gen F.F.I1.(EH), G AR, AL, AL
M IEARAE16m1 2 257K Hp, F HI2M NaOHKs pH 5 215 o FI 12 KL Gl FRE W B S ) 2 26 — ALK
K, U I A pHIA 5 1 B 46T 35 B0 R IR B NG (R IR K PRV AR 1 48 T & H AL
SN AR AEAZE I BN 0. 4wt %6 o IR 5 55 R SR 5 1055 (0 7118 oK (CH-R 38 73 (1 22 3
WSS-=P-500, BFHNX Fx 2~ ] , % IR IR AL , 56 B g B 2 M (CH Cap Colors Turmeric WSS-P-
500,Chr.Hansen, Inc. ,Milwaukee,WI))PLO. 1wt % S INEZ 58 LA IE T OB & A
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PRI 28— B ACHE IR AE 12 0 0 B it FH 52 I T8 SR B K236 (I 26 — AR R AR 1% 00
EH 7RI TR I B AT BE Ja RIS X2 ) S o EAT e R AL B

[oo98]  FHRIEACHIZE A ARME R HE BRI %, %n] B AU 28 e ACHE R 2 110 . 25wt %
FRIARTR] ) R R 38 0 2 Ea 70y AR ANO . 8wt %6 W] B AU S AL T 3 F I R IRZL M R (CHAL %
N BRI AR 2 7w R, S S B B MDD #1451 R 1% ] BRI S 6 R KRR DD
B AR UL 16 70y AR AE32m1 25 B 1 /K A9 /K PR BR 6 302 n] 8 AR 28 — AR e, I A2
NaOHR pHiE % 215 G “NRRA-27 ) o FI 55— R & AXHK 5 AR R IR L A% 59, % 55—
R AR B8 G AN AL FH Tl R A R SR P AL €03 €00 71 245 it AR it VR SR 20405 1)
Fr [0 o X5 T 58 O S = kB, 5 AR AR I AKX (Finishing coat) 55—k
A o

(00991 Xk H &k BlE: H LOBRAE fr 34T B I 5E , T 55 LaskbCxh® {E I HCFE1E , N3k 1

TR -
*1
YR E Y A
ot LR 40 5
R L* a* b* C* h° (I b AH EE B AE
NRRA-1 fl K
SR TR | 49.98 | 31.02 | 12.83 | 33.57 | 22.47 20.28
NRRA-2 FlI°K
SRIGEEE BT | 39.06 | 38.77 | 16.55 | 42.16 | 23.12 7.51
H 2 AL
Mk R
40 5 37.09 | 44.05 | 21.52 | 49.03 | 26.04

[0100]  SRI1EIR T RINE CAFNRIEHFE 5 55 BeE ORI AL AHE 1) A BRI =
ANFE S AR LA AL a8 AN 7 51 R /N A EAE BT /R  NRRA-2 5 A6 7 32 1 I 40 2 N 8 571 7=
A AL B EENRRA- T B 48T 31 H I 20 85 NG (70 50 20 & B BB AR I 20

S it A512

RS 6T 3 H B R IRLL BN (57 IR SR 35 €0 35 (0 711 35 € 9 6 € 10 Bl S B ' i £
(01011 Job R4 > 5 v 0 e s B A it FH B8 s AR 5 e g s b o 2 B 1K i) 9% 74°
Bri x Bl BE A IR o FHAZ L R A S o 4 56 — EACRE 2R, WS 2 . bwt %6 S AL AR NI
Ao I PUF 28 S 4675 R E R RLL B NS BRI K IV (“NRRA-37 ) - A S EH &
T RIRLLE M K (San Red ADF-EX,San-Ei Gen F.F.I1.(EH),{RAF, ML, 44
M)V FEAESm] 2 B 17K b, I HI2M NaOHE pH I 5 3115 o FH 122 STl P W A 2 ol 2% 28 — R0 A Hk
K, IS I L pHIA T & 6H 3= H B RIRL NG BRI K, iz S e E Rm H AL
SN RAEZBE R P I IO E 0. 2wt % o 98 5 4 R SR 38 €035 (277 K R (CH-R 35 190 0, 22 3
WSS-P-500, BHX AR A 7l , % /KR EE , 36 1E Bl B M) BLO . 2wt %6 S INE% 28 — AR
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SRR R AR S B AR RO BB S RO TR AN R Rz E S
AHEIAEZ SO E it I TJZ I M5 o I AR B PR B AR Ja PR X 123 0 ) S L AT B
2 Y IBLIR

[0102]  FHAIEARA 26 O ARBE R BB IR U7k 12T B A 26 B AKBE 2 O . 4wt %
FRI AR () AR R 0 7R AR M0 . 175wt %6 [ R AR & 76T 3 (0 R IRZL MR R (CHAL
BN, BHIRR 2~ 7], B R IR AR, SR I T 3 2 M) il 46 1) o R ] AR S 16T R H I R AR AL
I R LL3 . 550Ky RAE Tl 25 1 5 /K (/K MRV i it 21 m] B AR 28 —ARpE R, F H
2M NaOHA pH I 15 25 A “NRRA-47 ) o F 53—l # AR 58 A ARBE R B E R %57, 1%
3 AR AR B A AN S FH 2 itk PR R AR S AT SR 5 L7 A e 10 1 € €00 TR ) 5 F 24 i
AN At 2 SR 76 G0 (R R 5 P 1 26 00 o 6 T 38 ORI = Tk, 50— B AR SR AN SR T
BRI A .

[0103] Xk H & ulE B Lo £ BEAT B I E , T 5 Likaxb*Cxh® fE IR BT ME , k2
s -

2
5 BB G2 M
Aot i R A 7
REYIFE S A B

FE i 4 L¥ a* b* C* h° [1JAE

NRRA-3 FlI K

SRIGE A G | 58.52 | 24.09 | 32.79 | 40.69 | 53.70 33.21

NRRA-4 FlK

SR BT | 59.09 | 28.86 | 43.08 | 51.85 | 56.18 2431

& 25 R4k

ML RE 6

FIVR &) 58.81 | 51.82 | 51.06 | 72.75 | 44.58

[0104]  SR2EIR T RINE EFIRIEFE i 55 BeE R AL AR 1) A BB ZEE g =
ANRE SR ER B A P08 . 24 . 31 B /N A BAE 7R  NRRA-45 1875 R AL NG (0 7))
A R 0 L I B NRRA-3 5 1675 31 H I 2L BN (7 BE i & i (R R A e (il

S it 4513

FHRTIpH ORI &6 R KRR B NG (5736 (i i i e vl &
(01051 @ J=b A4l 't 75 ¥ 0 e B A it FH B8 s AR 9 e g 0 b o 2 B 1K i) 6 74°
Bri x FEFl) FEE WA IR o FH 22 il PR A W R ) 5 2 — R A, T N2 . 5wt %6 AR E i
Ao B IE AR il 2% S 185 R I RN B NE IR K (C“NRRA-57) 4 1478 S0 &
TR IR M K (San Red ADF-EX,San-Ei Gen F.F.I.(EHE),HIRAT, AL, 44
M)V RRAE28m] 2 B 17K H, I FH2M NaOHAF pHE 9 219 o FH 12 il PR WAl S i) 28 585 — A0 AH
K, S I L pHIA T S 6T 3R EH B RRL NG ORI K, iz S e E Rm H AL

18



CN 105491891 A W OB P 16/16 T

B AR AZIER PRI N0. Twt % R A& AR 28— BRI A 0 Bt
BIEFTIR ARG M Z A (L) 38 AR AR Z IO Bt FH L7248 o PR e i
JFRE e FHIE X2 (i) e AT S A Ab 3 .

[0106] X2k B Z A48 A 10THE Er 34T BRI , T 55 Laskb*Cxh® fE I BOF$MH , k3
IV

%3
ETP L axk bk Cx h°
NRRA-5(pH 9) 31.72 8.09 -8.96 12.07 312.08

(01071  L3E R T AT EIpH IINRRA-5 16T & 1 4L BN E (755 i 6 A 4t T &
CRERTEN

[0108] it 7y 5 14 B Ath A2 T AN 2k ot AN USRNG5 7 S 1 2 AL B AR BRI SR
i ) 2 8 PR3 B AN SZ R il
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