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BROWN ANTHOCYANIN-CONTAINING COLORANT

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 purple carrot anthocyanin-containing colorant,
wherein the coating is substantially crystalline and has a brown hue described by a
CIELCH color space h® coordinate of from about 0° to about 70°. In an embodiment,
the purple carrot anthocyanin-containing colorant is pH adjusted in aqueous solution
to a pH of from about 5 to about 7 and the water content of the solution is optionally
reduced to provide the pH-adjusted purple carrot 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 purple carrot 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 layer as the
pH-adjusted purple carrot 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 a synthetic brown colorant.

[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 purple carrot anthocyanin-containing colorant, wherein the
coating is substantially crystalline and has a brown hue described by a CIELCH color
space h® coordinate of from about 0° 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 purple carrot
anthocyanin-containing colorant with water to form an aqueous colorant solution; (b)
adjusting the pH of the aqueous colorant solution to from about 5 to about 7, 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 (¢) 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
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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.

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.c., 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
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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 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 “purple carrot anthocyanin-containing colorant” is a colorant comprising
anthocyanin(s) sourced from purple carrot or of the type(s) that may be sourced from

purple carrot.
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[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.

[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
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radial distance from the L* axis. C* provides a scale from achromatic, i.¢., 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*2)0.5 (1)
0 b*
h® = arctan (F) (2)

[0024] “Delta E,” “AEab*,” 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*2a*2b*2, is calculated using Equation 3:

AB,*=J(L* —L*.) +(a*, —a*,) +(b* —b*.)’ €)

[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 Illuminant 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
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extracts generally exhibit red hues at low pH, ¢.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
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 brown 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 an uncontaminated brown hue in the
sucrose syrup or resulting coating, but result in muddy, brownish hues with
contaminating tones. It is noted that commercially available caramel colorants used to
provide brown hues, such as the colorants known by European Union E-numbers,
E150a through E150d, and United States FDA 21CFR73.85 “Caramel,” are not
anthocyanin-containing colorants. Accordingly, a natural anthocyanin-containing
colorant is needed that can be used to provide brown hues in a pH range that is
conducive to hard pan coating with sucrose-based syrups.

[0032] It has surprisingly been found that a sucrose-based, hard panned coating with a
brown hue may be prepared when using a pH-adjusted purple carrot anthocyanin-
containing colorant obtained by pH-adjusting a purple carrot anthocyanin-containing
colorant in aqueous solution to a pH of from about 5 to about 7. That is, incorporating
such a pH-adjusted purple carrot anthocyanin-containing colorant into a sucrose-based
syrup does not result in, for example, a violet or contaminated muddy, brownish hue in
a hard panned coating prepared with the syrup. The potential for a purple carrot
anthocyanin-containing colorant in this pH range to contribute to providing brown
hues in a sucrose-based, hard panned coating has not previously been appreciated in

the art.
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[0033] WO 2014/001153 A1, Klingenberg et al., discloses the preparation of dye
compositions for providing brown colors in confectionery coatings. Preparation
comprises providing a selected coloring component (A), a selected coloring
component (B), which may include anthocyanins, and a pH buffer salt component (C),
and mixing the components. The disclosed method does not include steps of admixing
a purple carrot anthocyanin-containing colorant with water to form an aqueous
colorant solution, followed by adjusting the pH of the aqueous colorant solution to
from about 5 to about 7, and, optionally, reducing the water content of the solution to
form a pH-adjusted colorant. In addition, coatings colored with the dye compositions
are not disclosed to provide a brown hue described by a CIELCH color space h°
coordinate of from about 0° to about 70°.

[0034] In one embodiment of the present application, a sucrose-based, hard panned
coating is provided. The coating comprises sucrose and a pH-adjusted purple carrot
anthocyanin-containing colorant. The coating is substantially crystalline and has a
brown hue described by a CIELCH color space h° coordinate of from about 0° to
about 70°.

[0035] As a base material for the pH-adjusted purple carrot anthocyanin-containing
colorant, a purple carrot anthocyanin-containing colorant is a composition that may
comprise only anthocyanin(s) from purple carrot or may also include other
components. In embodiments where the purple carrot anthocyanins are naturally
sourced, an anthocyanin-containing juice or extract of purple carrot may be used as a
source of anthocyanin(s) for a natural purple carrot anthocyanin-containing colorant.
The purple carrot raw material for obtaining the juice or extract may desirably be a
purple-fleshed vegetable of the plant family, Apiaceae, and genus, Daucus, ¢.g.,
Daucus carota. An anthocyanin-containing juice of purple carrot is obtained by
pressing liquid out of the purple carrot. An anthocyanin-containing extract of purple
carrot is obtained by washing macerated purple carrot with a solvent (e.g., water,
alcohol). Juices and extracts of purple carrot contain anthocyanins as well as many
other naturally occurring compounds, including, for example, carbohydrates, acids,
flavonoids, metal ions, phenolic acids, phenolic acid esters, and vitamins.

Accordingly, suitable juices and extracts of purple carrot may be processed, for
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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 brown hue
provided by the purple carrot anthocyanin-containing colorant. In some embodiments,
the purple carrot 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 purple carrot
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 purple carrot anthocyanins.

[0036] In an embodiment, the purple carrot anthocyanin-containing colorant is free of
synthetic brown colorants and caramel colorants. In another embodiment, the purple
carrot anthocyanin-containing colorant is free of colorants capable of providing a
brown hue other than purple carrot anthocyanins.

[0037] The purple carrot anthocyanin-containing colorant may take the form of a
solid, e.g., a powder; a semi-solid, ¢.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.

[0038] In some embodiments, the purple carrot anthocyanin-containing colorant is pH
adjusted in aqueous solution to a pH of from about 5 to about 7 to create a pH-adjusted
purple carrot anthocyanin-containing colorant. The pH range of from about 5 to about
7 is targeted because it is the range at which the purple carrot anthocyanins exhibit
desired components of the brown hues sought in the hard panned coating. In some of
these embodiments, the pH-adjusted aqueous solution of purple carrot anthocyanin-
containing colorant has a pH value of from about 5.25 to about 7, or from about 5.5 to
about 7, or from about 5.75 to about 7, or from about 6 to about 7.

[0039] In some embodiments, a purple carrot anthocyanin-containing colorant in any

form is admixed with water to create an aqueous colorant solution. The water with
9
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which the purple carrot 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 5 to about 7, the pH is adjusted to from about 5 to
about 7 to create a pH-adjusted purple carrot 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
5 to about 7. 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.

[0040] 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 purple carrot anthocyanin-containing colorant. In other
embodiments, the amount of the added 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.

[0041] 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.

[0042] The pH adjustment of the purple carrot anthocyanin-containing colorant in

aqueous solution simplifies the production of a colored sucrose-based syrup for hard
10
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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.

[0043] In one embodiment where a pH-adjusted purple carrot anthocyanin-containing
colorant is first created in the form of an aqueous solution, the water content is then
reduced to create a pH-adjusted purple carrot 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, ¢.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 purple carrot anthocyanin-containing colorant,
in any form, is preferably soluble or dispersible in water and in a sucrose-based syrup.
[0044] The amount of the purple carrot 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 purple carrot 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 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.

[0045] A wide range of brown hues may be produced in the sucrose-based, hard

panned coating by incorporating a yellow colorant along with the pH-adjusted purple
11



WO 2015/017606 PCT/US2014/049023

carrot anthocyanin-containing colorant in a colored sucrose-based syrup used for
coating. The specific brown hue obtained in the coating may be tailored as desired by
adjusting the relative amounts of the pH-adjusted purple carrot anthocyanin-containing
colorant and the yellow colorant in the syrup.

[0046] 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
purple carrot 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, ¢.g., a powder; a semi-solid, ¢.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.

[0047] The yellow colorant may be admixed with the purple carrot 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 purple carrot 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 purple carrot anthocyanin-containing colorant.
Alternatively, the yellow colorant may be admixed directly with the syrup before,
after, or at the same time as the purple carrot anthocyanin-containing colorant or an
aqueous solution of the same or a pH-adjusted form of the same.

[0048] The pH-adjusted purple carrot 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 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.

[0049] 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
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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.

[0050] The weight ratio of purple carrot anthocyanin-containing colorant to yellow
colorant included in a colored sucrose-based syrup may also be selected to provide the
desired brown 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 embodiments, the
weight ratio of purple carrot anthocyanin-containing colorant to yellow colorant is
about 0.4:1 to about 5:1. In some of these embodiments, the weight ratio of purple
carrot anthocyanin-containing colorant to yellow colorant is about 0.5:1 to about 2:1.
[0051] The sucrose-based, hard panned coating comprises sucrose from one or more
sucrose-based syrups.

[0052] 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
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.

[0053] At least one sucrose-based syrup is admixed with a pH-adjusted purple carrot
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
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purple carrot anthocyanin-containing colorant and a yellow colorant to provide a
colored sucrose-based syrup.

[0054] Other sucrose-based syrups may comprise white or light-colored materials
such as titanium dioxide and calcium carbonate as colorants, i.c., 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.
[0055] 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.

[0056] In embodiments, the sucrose-based, hard panned coating comprises multiple
sucrose-based syrup layers, and the pH-adjusted purple carrot 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 purple carrot anthocyanin-containing colorant. In
other embodiments of the multilayered coating further comprising the yellow colorant,
the yellow colorant and the pH-adjusted purple carrot anthocyanin-containing colorant

are in different layers.
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[0057] 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 purple carrot
anthocyanin-containing colorant is present in at least the outermost sucrose-based
syrup layer of the multilayered coating. In other embodiments, the pH-adjusted purple
carrot 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.

[0058] 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.

[0059] 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 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.
[0060] 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.
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[0061] The sucrose-based, hard panned coatings provided herein have a brown hue
contributed at least in part by a pH-adjusted purple carrot anthocyanin-containing
colorant. A yellow colorant also contributes components of the brown hue in some
embodiments.

[0062] 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 brown hue but different chroma and/or value
may be perceived and described as brown in one instance and as tan in the other
instance. On the other hand, two colors having different but relatively close brown
hues may be perceived and described as being part of the same hue family, e.g., a rust
brown and a chocolate brown. Therefore, it is to be understood that the term, “brown
hue,” does not signify a single color, but rather, is a characteristic of a broad range of
colors described by different names, but all having hues in the brown family.

[0063] 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 possible to
model and numerically describe hues in color space, including ‘blended’ hues such as
brown that arise from the ‘blending’ of other hues.

[0064] In an embodiment, the brown hue of the sucrose-based, hard panned coating is
described by a CIELCH color space h°® coordinate, or hue angle, h°, of from about 0°
to about 70°. In some embodiments, when a strong yellow component is not desired
in a brown hue, the hue angle is in the range of from about 0° to about 60°. Other
embodiments of the coating have hue angles in the range of from about 0° to about
30°, or about 25° to about 60°.

[0065] In some embodiments, the chroma of the sucrose-based, hard panned coating

is described by a CIELCH color space C* coordinate of from about 0 up to less than
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about 20, or from about 0 to about 19, or from about 0 to about 18, or from about 0 to
about 17, or from about 0 to about 16, or from about 0 to about 15.

[0066] 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 a synthetic brown colorant. In some embodiments, the
AE is 8 or less, or 6 or less, or as low as 4 or less.

[0067] 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 purple carrot anthocyanin-containing colorant.
The coating is substantially crystalline and has a brown hue described by a CIELCH
color space h° coordinate of from about 0° to about 70°.

[0068] 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 purple carrot anthocyanin-containing
colorant may be pH adjusted in aqueous solution to a pH of from about 5 to about 7,
and the water content of the solution optionally reduced, to provide the pH-adjusted
purple carrot anthocyanin-containing colorant in the coating. The coating may further
comprise a yellow colorant.

[0069] In some embodiments of the hard panned confection, the coating comprises
multiple sucrose-based syrup layers, and the pH-adjusted purple carrot 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 purple carrot anthocyanin-containing
colorant. In other embodiments of the multilayered coating further comprising the
yellow colorant, the yellow colorant and the pH-adjusted purple carrot anthocyanin-
containing colorant are in different layers.

[0070] The purple carrot 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
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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 brown colorants
and caramel colorants and/or free of colorants capable of providing a brown hue other
than the purple carrot anthocyanin-containing colorant.

[0071] 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 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.

[0072] In some embodiments, the sucrose-based, hard panned coating of the hard
panned confection has a brown hue described by a CIELCH color space h® coordinate
of from about 0° to about 70°. In other embodiments, the chroma of the coating is
described by a CIELCH color space C* coordinate of from about 0 up to less than
about 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 a synthetic brown colorant.

[0073] 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-
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based syrup layer overlying any number of coating layers overlying the edible core,
within the meaning of the phrase.

[0074] 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.

[0075] 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.

[0076] In yet another embodiment of the present application, a method of hard pan
coating an edible core is disclosed.

[0077] The method comprises:

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

(b) adjusting the pH of the aqueous colorant solution to from about 5 to about
7, 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 (¢) 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.
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[0078] For performing the method, the purple carrot 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.

[0079] 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.

[0080] 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 purple carrot 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.

[0081] The pH of the aqueous colorant solution is adjusted to from about 5 to about 7
to create a pH-adjusted purple carrot 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 5.25 to about 7, or from about 5.5 to about 7, or from about
5.75 to about 7, or from about 6 to about 7. 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 5 to about 7. The pH adjusting agent
may be provided in any water-soluble form, ¢.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. In one
embodiment, the pH adjustment is performed under ambient conditions without
heating the constituent materials.

[0082] 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
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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 purple carrot anthocyanin-containing colorant. In other
embodiments, the amount of the pH adjusting agent is from about 0.5 wt% to about §
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.

[0083] 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.

[0084] 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 purple carrot anthocyanin-containing colorant in the form of a semi-solid or
solid.

[0085] The yellow colorant, in embodiments of step (d), may be admixed with one or
more constituents and admixtures of steps (a), (b), and (¢), including the purple carrot
anthocyanin-containing colorant, the water of solution for the colorant, the aqueous
colorant solution, the pH-adjusted colorant, the sucrose-based syrup, and the colored
sucrose-based syrup, as a means for incorporating the yellow colorant into the colored
sucrose-based syrup.

[0086] In one embodiment, the yellow colorant is admixed with the purple carrot
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.

[0087] The pH-adjusted purple carrot anthocyanin-containing colorant and the yellow

colorant, whether admixed with the sucrose-based syrup as an admixture or as separate
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components according to steps (¢) 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.
[0088] In an embodiment, the pH-adjusted purple carrot 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.

[0089] In some embodiments, the purple carrot 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.

[0090] 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 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,
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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.

[0091] 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.

[0092] 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 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 at least one layer of the hard panned coating is
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.

[0093] 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.
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[0094] 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 Brown with a Natural Purple Carrot Anthocyanin-

Containing Colorant Adjusted to pH 6 and a Natural Yellow Colorant

[0095] 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 purple
carrot anthocyanin-containing colorant (“NPCA-1") was prepared by dissolving 10
grams of a natural purple carrot anthocyanin-containing powder (Purple Carrot EV
60, San Joaquin Valley Concentrates, Fresno, CA) in 20 ml of deionized water and
adjusting to a pH of 6 with 2 M NaOH. A second coating syrup was prepared with
the base sucrose syrup and the pH-adjusted, aqueous solution of natural purple carrot
anthocyanin-containing colorant added so that the natural purple carrot anthocyanin-
containing powder was incorporated in the syrup at 0.5 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 0.4 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.

[0096] The above process was repeated with an alternative second coating syrup
prepared with the same natural yellow colorant powder, but a different natural purple
carrot anthocyanin-containing powder (Dry Merlot Purple Carrot, San Joaquin
Valley Concentrates, Fresno, CA). The alternative natural purple carrot
anthocyanin-containing powder was provided to the alternative second coating syrup
in an aqueous solution adjusted to a pH of 6 (solution “NPCA-2"). The process was
again repeated with another alternative second coating syrup prepared with the base

sucrose syrup and a synthetic brown colorant (mixture of FD&C colorants). The
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first coating syrup and finishing coats were the same for the second and third trials as

for the first trial.
[0097] Color measurements were performed and L*a*b*C*h° values calculated and

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

TABLE 1

AE
compared
to sample

with
synthetic

brown
Sample Name L* a* b* C* h° colorant

NPCA-1 (pH 6) and
Natural Yellow Colorant 35.68 | 12.26 8.18 14.74 | 33.71 8.67

NPCA-2 (pH 6) and
Natural Yellow Colorant 32.92 4.41 7.18 843 | 58.44 6.16

Synthetic Brown Colorant
(mixture of FD&C
colorants) 28.25 | 8.29 6.13 | 10.31 | 3648 ---

[0098] Table 1 shows AE color difference values for the natural colorant trial
samples compared to the synthetic colorant trial sample. The NPCA-2 purple carrot
anthocyanin-containing colorant produced a closer brown hue to that provided by the
synthetic colorant than the NPCA-1 purple carrot anthocyanin-containing colorant,

as indicated by the lower AE value of 6.16.

EXAMPLE 2

Hard Panned Confection Colored Brown with a Natural Purple Carrot Anthocyanin-

Containing Colorant Adjusted to pH 7 and a Natural Yellow Colorant

[0099] 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 purple
carrot anthocyanin-containing colorant (“NPCA-3") was prepared by dissolving 15
grams of a natural purple carrot anthocyanin-containing powder (Crystal Purple

25



WO 2015/017606 PCT/US2014/049023

Carrot, San Joaquin Valley Concentrates, Fresno, CA) in 30 ml of deionized water
and adjusting to a pH of 7 with 2 M NaOH. A second coating syrup was prepared
with the base sucrose syrup and the pH-adjusted, aqueous solution of natural purple
carrot anthocyanin-containing colorant added so that the natural purple carrot
anthocyanin-containing powder was incorporated in the syrup at 0.75 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 0.4 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.

[00100] 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 2:

TABLE 2

Sample Name L* a* b* C* h°
NPCA-3 (pH 7) and
Natural Yellow Colorant 38.17 | 4.57 5.63 7.25 150.93

[00101] Table 2 shows that the NPCA-3 purple carrot anthocyanin-containing
colorant adjusted to a pH of 7 and the natural yellow colorant provided a brown hue

to the trial sample.

EXAMPLE 3
Hard Panned Confection Colored with a Natural Purple Carrot Anthocyanin-
Containing Colorant Adjusted to pH 8

[00102] 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 purple carrot
anthocyanin-containing colorant (“NPCA-4"") was prepared by dissolving 10 grams of

a natural purple carrot anthocyanin-containing powder (Crystal Purple Carrot, San
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Joaquin Valley Concentrates, Fresno, CA) in 20 ml of deionized water and adjusting
to a pH of 8 with 2 M NaOH. A second coating syrup was prepared with the base
sucrose syrup and the pH-adjusted, aqueous solution of natural purple carrot
anthocyanin-containing colorant added so that the natural purple carrot anthocyanin-
containing powder was incorporated in the syrup at 0.5 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.

[00103] 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°
NPCA-4 (pH 8) 38.76 | 499 | -9.58 | 10.80 | 297.51

[00104] Table 3 shows that the NPCA-4 purple carrot anthocyanin-containing
colorant adjusted to a pH of 8 provided a violet hue to the trial sample.

[00105] 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.

27



WO 2015/017606 PCT/US2014/049023

CLAIMS:

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

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

(b) adjusting the pH of the aqueous colorant solution to from about 5 to about 7,
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

(¢) 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 purple carrot 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 purple
carrot 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
purple carrot anthocyanin-containing colorant, wherein the coating is substantially
crystalline and has a brown hue described by a CIELCH color space h® coordinate
of from about 0° to about 70°.

The sucrose-based, hard panned coating of claim 9, wherein a purple carrot
anthocyanin-containing colorant is pH-adjusted in aqueous solution to a pH of
from about 5 to about 7 and the water content of the solution is optionally reduced
to provide the pH-adjusted purple carrot 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 purple carrot
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 purple carrot 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 from about 0 up to
less than 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 a synthetic brown colorant.

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

The hard panned confection of claim 17, wherein a purple carrot anthocyanin-
containing colorant is pH-adjusted in aqueous solution to a pH of from about 5 to
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about 7 and the water content of the solution is optionally reduced to provide the
pH-adjusted purple carrot anthocyanin-containing colorant in the coating.

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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C*:(a*2+b*2)0.5 (1)

b *
he = arctan(a *j (23
[0024]  “fiJRE&E(Delta E)” . “AEa* 5 “AE’JZCIELAB L¥axbkEih 2 [a] Fh KR i A
B, 2 TB) ) S €0 25 K /INE B B o PR AR , 24 A BN 22 3R /N, 45 2256 1 B W 22 3t A
A 73 FE P A € 2 T8) IR AR A 22 0] o FH 5 F2 203 TH BT Lokask bk B Lk rask bk Al L oakabsko 1) A Fif
ANFEIBUER) AE:
AE,*=J(L* —L*.)’ +(a*, —a*.) +(b* —b*,)’

(3)
[0025]  fEFrAT I BLA , BR AR 53 AME T, A SCHR SE K AE S5 0 6 BE R IR CTELAB . Lxaxbs{E A
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CIELCH L*Ckh® {H#] /2% {3 FIFT JE £ 358 1L (Konica Minolta) 466 FETHCM-3500d 3Kk 731
DR EE T, 1200 66 BT LRI AR R, SR FICTERR#ESGURD65 F110° M5 A K #A1E

[0026]  #HiA

[0027]  ZEGF BItOGHE B B AR K — A 2 A BERE LN IR E bl BT g e m s
Ao AT LS 2R 2 01 & F & a6 U 605 1T bR il o' i & A3 T 20E . 98T
B G BB R 2 R B & N % I B 8 52 B, AT 7 BEmT RN W o 2 AR 51 i
FRARFYEI B A

[0028] A VFZ W LA 3K AT & FH & i J & ORI R 9 “RARI” L rp g S 6 H R E )
RINFE T, FE LS LT 2 1 1 B S 7K R B v AR B e SR (L I £

[0029] AT 3 1) Bk =R AZK ST FOHE B I B €8 R 11T e % il pHI) A2 Ak 1 e A2 o 5 48
TR T I AR EU )@ & AR AR pHES (51 W 72 29 1 22 2930 pHYE | ) S 40 A 680, B & pH T
= VAR R

[0030] AR, FH TRl 0'cs 1 R bl i Il 5 LA 295 2 298 1) pH , 14V Il () R FRANAE B 1
W SR I BE IS A& VP o R 1% pHYE ] 2 MR ERE 8 2 BURBE I 4k (inversion) , X% HE K
ANE AP 4 HE R B pHAEZ TG R 2 ZREF 72 A2 ) A A S5f e T B 45 AN P8 AN B fr) 2% 18 A0
A DRI S o DRI, A 28] e Wl 5 0 2 e £ A 2% 5 €0 5751 2 AR b A A5 0% 3% 1) pH
T EUR T IE

(00311  HHG, fETH 7 b o158 2/ S 46T 2 5 I A8 TR A R TULRE 7E IR R 0 2 Bl R i b
£ TR B S5 9 Y B AR H R R € B R o T 2 REBE SRR R AAS 2 R RS 2 R At L i
— I Hh, MR R IS AR T 2R 0 A R B TR 4 R AR T AR R R B 1S B B K
FEALTE A AR U], T2 B ECE A 26 A IS BR B 64 (muddy brownish hue) . ¥E
BT BRI 2 H T PR A G A B AR R S ) (51 40 B RK 2R L - #507 (European
Union E-number)E150aZE150dF136 [ & 5 M 25%90% ¥ J5 (FDA) 21CFR73 . 85 “AEHlE” ) #AN &
TAETE R G R, 75 Z 808 F T 768 R T F RERE B0 22 b 47 A4 ' ¥ A 1 pHYE
N IR AR O O R ) S 6 E 2 E IR IR (O

[0032] & N\ P 1 Hth & I, 7648 P JE Gk R /K PR V8 b B B A6 75 25 1 R SR A B85 IR 87011 pH
WA 2295 2 297 1) pHIM A 21 1) 2 pH R 9 (1) 5 46 T 31 B I S5 i NG B, mT RL & B
Ao L B0 R R A ST B0 A B R S pHI T S 6 = I RS NG A 2
FREE S b TR A 2 3 B0 G FH 1208 2R )£ 1R AR J5 B AR v 55 € £ T BTG R Jo PR A
O AR B E ISR INE BNAE % pHYE B A G BT 78 R A o 4 ' 0 AR A A
BT AT BE T 2 AT EILA BRI AN IRE

[0033] WO 2014/001153 Al, e k#R{A#% (Klingenberg)ZE N, A T Hl4 H T EREE A
KRR BB ) Gk H A W) - Z & OGS AL B 2 7 (A) EFEM & B 2
(B) (H AT LB FEETE 2= 1) ApHZE i #h24H 53 (C) VAR A X 22 4] 43 Fr A FF I 7 AV B 45 DA
TR EEE R EAENE AR S5KIRE T BCE BRI ISR 28 5 Rz B 7K
PRSI 0 pH R T BN 215 2 207, UL R AT 326 0 B A 2 W /K 5 5 DA B pH I 71 1 56 77
BEAN, FER AT R G Y)5E AR IR At 7 HCTELCHE (a2 (A h° AR FRHi IR N 290° 22
2970° AR EL B

[0034]  FEAH TG —SLH 7 2, SR it 1 — e B A S 0 A A o A B A R A
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A pHF T &6 H R RS NE A A2 B AR IEAR R4 AR, H B B CIELCHE!
73 (Al h° AR BRI N Z00° B 270° FIAR L i

[0035] fEMIZApHIAT I S1EH = B EHENEOAN R, S5 KT EH
EhE G — M S, HoT AEHER B L HE MY —Fhal 2 ME T R 1, 8 o] B
ALFEH AN 7y B BA B INETT 21 2 R ARSRIE I St 7 ZHh , a] LUfd S8 M 5 48
B R E R BRI AR IR GIET = R HENE A1) — Fel 2 Mae s &= 1R
F T3R5 BB U ) B 25 S s k) o] DL AR N = 2} (Apiaceae ) B 35 & (Daucus)
TP (FantHE N (Daucus carota) ) 28 0 R B SR EHE N B A6 R E V&8I
SR N R AR T AT 20 SR SA SN SR T 2 E R B A @ i RS ) (B dn K )
PRI A S B N A4S 2R o S BN R v AN B AL S A8 T = T DA AR 2 HA R SR AR
LG, BLFE B R KA AW IR R I & 8 S T T IR Iy IR B AN A= & . AL, & &
(188 A B N A2 B AT CLIE I an i R 2 R (constituting) BB iy B BU st AT
HARTTVEREAT AE P DL BR R 8 AP 2RI BUTE 2 2 b &1 %A B R AR AR R S = H L&
YIAZ S AETE 2 0 0 55 N 0 7] 4 (At A A 8 R 140 9 A 7 T 52 i) o A — SR S0t 7 SR
ZEE R H NSRS AR AR E/NT210wt % 8/ F 295wt % 8/ F 253wt % 5K
INFZy2wt % VBN T 21wt % BN T 210 5wt % BN T 250 1wt % I AETE T R L&Y
FEHAMSEI T B % BT R E RSN O AR ENZ0.01wt %6 £ L4710wt % 8L
0.01wt % £ 415wt % ELZ10. 01wt % £ Z)3wt % B Z10. 01wt %6 £ Z)2wt % 5L Z)0. 01wt % &
Z)1wt % ELZ10. 01wt % 2105wt % JELZ10. 01wt % 210 1wt % K AEE T R AL &9 . 4
P35 77 R0 B D7 120 AT DA AR B T R AR RIS I S ME T R E B AL

[0036]  FE—HpsLiti 7 B S AETE RIS HENE BRI &G R B R
HEF AR DT B BREASMEE R TN Z TR TN S AN OIS
HAthGE B HE AR R 1 & 7 o

[0037]  Z & AETE FH ISR NG 077 mT DL A [ 4 (f Gk oK) < 2 [ 4 (4 G BPIR ) B8k
A (19 Gan Vs VR B 2 B0 BT 3K o 2 4 E TR 308 DA PTV T B0RT 20 BT ZKORH RERE JEE B R T
et

[0038]  7E—LLSLjti 7 B, W% B e T B B I SR S NG R AE A MR v VR 2 AT pH A T
252 2 TR pHUL 72 A 28 pHIF T 1 S 16T 2 T I KA S NG 57 H AR pHYE 2 415 22 4
7, RUNTEZTG ] N 2 58 B NE T 25 5 S 30 0 A DT P e B0 A e SR A £ £ 38 1) e 75 ik
I3 AEIX LE ST 77 SR —Lerb 2 BT R IR SR NG SR 2 pHIA 1T K R I B
295. 25 R AT BLA)5 5B LT BLLA)5 . TR AT B Z416 2 29T pHE

[0039]  fE—2LsLyti /7 b AR A S 6T = B R HENE AR 5 KRE 45
EFPKEIE I - 5% S AEE R TR AZNE ORI /KR DB AR B A PR &1 &
T U S A TR KPR VR I pHAE 295 22 29 T [l 2 A1 K pHIA 5 B 215 2 297
A= A2 7K PV R X ) 22 pHIR T 1 37 A8 75 2 1 IR S5 NS €0 501 o an SRAZ 38 Ea /K I I
(%) pHA 719 A2 & B 1) BRCRR A, T84 72 38 e B o S pHA 15 71 5 12 Y DA I 75 (1) = VR A
FEAZ I TR B pHR 5 2 295 2 297 o i pH I 5 77 T LA DME B KIS AR, 451 an 4/ S 1] 44 50
0 BAE ARV W B AL o A SRz pHR T A R /K PR i SR R, A8 A AE — e st 7 2
IR KB AR A TR S S E el A S 11k
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[0040]  7E—Ffsiti /7 S H , 1% B i SR pH I 1% 77 A& 75 7K R 78 20 B8 A 1) sl , R A 7R
KRB AR T At R E 2195 % (Bl E /02996 % JER B A A)9T % (B E D 4198 % (B E /b4
99% B £195% % £199.99% ELZ198% FE £199 .99 % . 1% SR BE I AN FAE L2 i, 1 =2 7800 B8
fif H R TG KPRV R pH o 78— S8 S 5 B, K s B pHR 75 71 LL 290 . 5wt %6 B &
10wt % K= 5iZE GRKEERRE S, B iz iR EE T o 22 T Z S HE 2T
SRS R B EE B A o A AR ST T S, S I pHR T R BN 290 . 5wt %6 B4
8wt % B Z]0. 5wt % EZ£)6wt % ERZJ0. 5wt % £ Z)5wt % I L) 1wt % B ZJ6wt % B4 2wt %
Z 215wt % , HHZE I E R E o bR T s BRI E R .

[0041] 75 HLAAR I S it 77 S, sl S S8 A B RN S S A0 B2 0 I 1) & b o H A 15 771, BT
EATTRE W 7EAS DTk S 5 1) RR B R B AS 55 €A 5T DA 20 O 2 T A B A 1 07 UM LA
FAMI G LT 875125 L7 K R VR 1 pH o 7E DG 328 S e 7 28, 12 6 R pH A 15 7R SR L
LR

[0042] @I HRALTEEEM E OM B SR E OIRERITRS  ZSHHE 2N EHENE
A FAE 7K P Y VAR 0 pHR 7 T4k 1 P T R o 0 o 140 S €0 1 b S I ) i o B, Bl
pH R 7 4 55 € R kE S 1 TR 19 K B 0 ) BB 2R A & T AT R 6 1) 75 22 DRI, AL 1 IR
SR o e A 1T 7 45

[0043]  FE— STty H, B e = AR KPR RO X & pHIf 15 1 & 16 T 2 1 Kb
T, R B AR B i DA A 2 AR R A4 X & pHIR T 0 & 6 T R T R 3 NG
057 o 12 28 pH I 5 B VA T ) 7K 2 8 nT DB T & A 10 5 VR R, B Gn )8 v 8l o0 5
V% A4S B 1) 2 pH R 15 1 ¥ [ 44 5 ] 44 25 2550 FH T2 F TR IR 6 1R R o € RE AR b AT
FE A, AT BN R R I AT pHI T AT FE N S pHIA T I S 10 R & A
BN TR LG A T A AR B AT 23 HUOZE AKCORD RE R SRR 2 R

[0044] 7 FEMEEAE PTG AL R B il & S B & 16 = E IS NS (R B
SEB R GLRR T , 1 40 2 5 2 5 10 = DU SR A4S B 78 00 B0 A 0 (EL B AR M, KA AN R I
SEIEL T TR I E 210 Z T R IR BN R T ) & B A 1) 3 ) R A
Wi I A I8 B IR FEREAEAE 290 . 01wt % £ 2920wt % B Z10. 05wt % £ 2115wt % 5 &)
0. 1wt % Z= 2110wt % FIE N o 72 1% 71 B IR BURE ST St 7 Eh , %45 BRI mT DAL
ZHEIR I 2915wt % 22 2120wt % (IR FEA - 7125 o 57) BB a4 tame 10 Hoth st 77 &
H 1% BRI AT DL DOZRE 2R 1) 295wt %6 BLEIN T 2916wt B 1R EME H G R R A R
R A AR IB IR %G G LLLURE R 290 01wt % ELRI/N T 215wt % ELHEK 1
£90.01wt % HE/NF 23wt % BRI Z10. 01wt % B 2 /NF 292wt % 800 1 2
0.01wt % EEI/NTZI1. 5wt % BRI 290 01wt %6 B2/ T 291wt %6 B FE S FH o

[0045] @it 7E F T iR AT B A L) ERE B BE 2K b 5% & pHiA T 1 S 46 T R R KA N
L2 Rt R DN S Sl W 05 R 0 71 o < s Rl W1 S e S R R R I D B
Tob VR R AR % p A AT IS A T R A N R B 70 1 A L AR PR
BRI AR A A B AR AR B

[0046]  [RILt, 7EA B — AN STl 5 b, 7E 2 S0 Sl e A, 5% & pHIE T 1)
EH R LR ENE AF— I BREE aE OF . —FSitiy Zd , iZ e Ear 2
RARFE LT o 7 — LE St 7 S b, RARBE (45 (57 1 SR IR A2 22 35 . i dn, ml DA L OR B 22 3%
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23R (curcuminoid) o 12 3 (45 E 71 ] LU [ A (9 A 2 ) < 2F [ 4 (491 G itk ) Bl
A (A9 G 5 0 B 93 W) TR T =X, LA 34 DA RT3 A 35 T 23 50T 7K ORI JRE W 2 2 b g T 3
it

[0047] %t R AT DL S &8T5 R 00 KA B NG 7R B L K R I i B L 2 pHiA 15 1
TEIR G 285 55 RN RO A AR R S 1875 R 1 A 2 NG B pHz /i
B 55 AFNRA I SE T B B G5 AR 51X S0 = T EAENE A7)
— AT pHIE T AT B M O E BRI U EE SRR A  IZREESEE 2 TR
A B N €0, 7] K VA T B 22 pH R A ) TR 2 T 2 e B I AT

[0048]  iZZEpHIf 19 1) & 4L T 3 B M K BA R NE () 5 1% 08 (035 (R o iR /E iR & el
MH 5y 5 RERE SRR IR S AR R R T T BRI e B A R B, BT A TR &
FUR L A0 G 1 Y 9 K IR o TR A 2R 1) pH A L3 T 9 6 1 75 L DRI U, T4 1 R R
JRA B A 1 1) 2%

(00491 17458 7 12 J i 2 Al Joia 40 't 0 A P o] 6 v A FH ) 3 €835 8 700 1) | DA P AR P 7 1
R AE T & G I A5 1Y) R B o R b o 3 18R ) R UK R AE 4
0.01wt% ZEZ120wt % B £10. 05wt % £ ) 15wt % ELZAI0 . 1wt % E £ 10wt % F T N £ 1%
HOFEA S R SISt 7 b Z38 7] LLDIZHE SR B 2015wt % 22 2920wt % K
FEAS o 7R 1% ) B A B 4 U RE 0 oAt S it U7 Fe R L % 7R AT DL DL RE 2R 1 £
5wt % HLE/NF 2115wt % IR FEEE A 1Z 5 BRI BEA B2 m i E O BT . %5
a5 A] DL LUK S B0 290 . 01wt % B3 /N T 295wt % ERBER A 410 . 01wt % EL 2 /N T 213wt % «
BUREIR I £90. 01wt %6 BB/ F 292wt % BRFE IR 1 £90. 01wt %6 ELB/NF 291 . 5wt % Bl 2%
[11£90. 01wt % BRI/ T 201wt %6 IR FERE

[0050]  thmf DL () R LB K P BRI SR R T KR NE A 5 g A
TR E 5 LU DATE FH A2 25 1) % (1) B o 40 o B A R S AR BT 7 B R 8 €8 U o 70 0 7 PR P o 257
& A I A L A1) Hh 225 RR A A € 70 R A B AN 5 e T AESE T B, e T R
RS NE AR S EE ORI ERN 0.4 18 295: 1 /EIX ST R 1 —Ledr, &
HERTMEHENE AR SR EAE AR ERN NZ0.5: 18421,

[0051] 1% R W LB o P s LA B 4G K 1 — Fh a2 o JRE AR b0 11 TR o

[0052] b ] 44 FH 7K ) JE Atk 2H & V0 A B RE WS L B S 1 22 /D90 B | 73 BL (wt 96 ) o X R
FoWE I FE b A AT DAL B D 60wt Y6 FE A [E A L Bk & /D 65wt % FERE [ 1A B E /D
70wt %6 A ] 1 o iZ W 2K 1 SR RI A A0 o] DAL /DT 75wt %6 JREARE ] 44 55 2> T 80wt 96 JE % [i]
MR o FE— LRSIt 7 S, 1200 IR () S S L 5 T 0wt %6 A2 80wt Y6 R [ 1 o 1% JiE Wil W K
3R H AR AN E /0607 Brix(FHFIHEE) (8L & /065° Brix BiE/b70° Brix.iZiEHK
() J Rt & el AN/ F75° Brixsi/1-80° Brix.fE—LUsji 5 &, %0 3 1 LRk 40
&WH70° Brix%80° Brix.

[0053] /b —Fi i i L b K 5 S pHIF T S A8 B R VRS NE ARG DA
) REE R SR IR A — U STt 7 Ze b, /b MR AR R 5 2 T ) AT R E A
BN AR RN B 0 ) — VR S DA AL (A ) R LM K

[0054]  7E il & 11 Fo 0 A By C B A B, LAt JRE W 200 2R T LB 4R (3 €6 47 ol B3k £ 470
(A8 — S AL B AR RS ) 1 D o5 055 (R G 1 A B s 771 (1 ightener) ) o SR T, IX 45 (5 £4.47)
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Jo B € 420 o A N Al PR R o £ B A R P AR DRI A s AR AR R AL

I

[0055]  jiE R 2 ik m] AT 3t BL A8 e (A i A A AR (R AR
P ) s B AN I 20 A ) B SR SR A2 S AR 4 R 10% o 78— S8 77 &
i, R BRI o B B AN I 2 A R S SR R 2 A AN E S B R4 2 R Bwt % L B 3wt %6
2wt % \Bilwt % B0 . 5wt % R 22 X LeH 7 R ILA BOR T & A, BEE AR T 2 ke
RIREAW Fag A AR (flavor) VJE&HIF (sensate) LA i (gum) AEAE 2 09
J B R R R B E AT A o BN, mT DL B i FH 1 ] £ FH &0 b 10 TR A 2R
HH B P (8] A A AFT R ) FH AR 78 AN P A RT3 B S g (1) 2 T FH T s e FH 17
PR IERE R, DA (It 5035 0T T 5 T S 0 2 2 R R S M P R, B8 D= A X 3 7K 3 S5 AT B
R ot AT DLAE Hh [B) R/ B4 1R R i 2 b RS R i A R A ) B A R AT 28 4K

[0056]  7ESIZifi 77 S , 2 RE M LA BRI A B HE 2 N ERE IR 2, HAZ 2 pHIA 5 1
THERTIEHBNE AFFET 2D — AL IR B 7RI S St 7 S 1) — L
H R A T B AR — D B RR B U ), A B B S5 S pHI T A A
HRTIEASNE AR T — N EE A HEE R R RER 2 ez 2 Bkt —
BLHE B G R R At St 7 R 1 B B AN S pHI T S8 RIS b
EHEFEARFRRES .

[0057] 1% ZANEREIL BRI 2 — L ny DLE A FIR PSR BT , 1 = At 2 0] LA AR
BCT7 o 4, 32 22 30 )2 1 5 (i RERE I 0 K v LUE Bz K ) —3 7, H3E B30 2 AE
1) FERE B WE S AT LI O A I 53— 3893 o EL A AR IR 2R B 7 (1) J2 ] LA A e AR A1k FH A
BRI B ZEr BRI, BAEREANZ BARF, S 007 e LUARE 75— SE 7 B9, %
ZpHIATT I S E X T EHENE AR B DT 12 Z A SN R K E
W AR HAR ST b, A DA T S F R B EHENEAFIFE T ZZ 2R 2
DB AN SN VB D E A 10 VB D F A 15 B D e A 20 VB 2 D B AT 30
AN TEREIE R Z

[0058]  7ESji 7 ZEFh , 2% AR LA R Hh e B A Hh BB SE R 2 CRE BRI BB T B B
HEADTFH0)2 .80 F 402 8 F-30)2 701X S8 RN Ath 52 e 7 22 v i — 2 2 ALK R
IR 20 S BORE KT 102 8K T 152 8K T-20)2 o 1Z A R FENEIEBE I 2 1) a0
AILLE B HIN10E2 2502 8152 2402 . Bi20 2 2302

[0059]  — HZREAL, , 1205 5l 6 A A v] LAY A AN I 3 . Omm BN I 2 . Smm BUAN
L2, 0mm. BAEE 1. Smm BN RIL L. Omm ) & iz s AR WAl BLEA K F0. 1mm,
B R TF0. 2mm B K 0. 3mm B OK F0. 4mm B K -0 . 5mmA) & L 7E — B S 7 R, i 08 i
PR DL EA0. ImmE 3. Omm, 550 . 2mmZE 2 . 5bmm 50 . 3mmZ&E 2 . Omm 550 . 4mm %= 1 . 5mm , B,
0.5mmZ 1. 0mmi] J5 5,

[0060] 12 Jif: bl JE A ol i o't 0 A A bR &5 i S 1 o FE AR B it 77 B A, i B AR FL AR AR
TH2 /085 % & 45 fh AN s Bk F Z AR IR AN 22087 % B AR R 22 /089 % L A% A AR i
£ /091 % AR 22 /093 %  BIE AR AR T 22 /095 96 L B AR R 1185 %6 22100 %6 Bl AR FH
TH87% 22100 % B AL AR TH89% 2100 % B LA TR 1191 % 22100 % BRI AR THI3 % &
100% B FAT195% 22100 % & 45 fn A .
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[0061] A SCHR L 1) R bE B A8 BTt (R By 2= /0807 & pHIA 5 1 S 465 R E I
N AR TTRR ) A € B T o A — e St 7 R, B (AR DTz AR e A 2 0y
[0062] A [ €2 1A A FAD 0 €00 1) € 5 (el P55 ) AN (P R s ) mT e A T o IR I, A I
o 1R 1) 0 € ] AR B B 1) 22 ), ELIE R | AN () A R o 51, LA A R A 8 i E
AN[R] E 5 0/ B PR 79 ot 65 T R A — A7 100 mh A R AR R AR € T 5 — Rl Ol
Wl I FH R AR B o 55— D7 T, B AN (R RE R 2 30 ) A € € U ) 7R e 2 2, T g Uk
Wl R R R A R — R S P B — 40 9 B AR € RN T e J R o BRI, B R AR R
“BREEI” A B BB, T2 B AN ] 2R IR () (E AR B A 7R AR 8 5 ) e A
(14 5 0 € 5 B ) RAGE

[0063]1  iith 1tk 53 (2, 3 T LAAR #8CIE 1976CTIELCHE (4 B 2 45 vhh® AKX KR Bl 23 fh° 34T
FERIANHEIA ch® RIRGEL+ ((H) IS I £ 77 M 12 208 AO° F360° 1) 1 o 1A 8 i L AE4T 4 2
OB A, 23 0 B 90° i A, s (B 5 F 180° (il A, Al iE (L L 270° 1
VA AR o AEAT RN IK 8 5 A7 8 2 AN U A R B 1 I P Pl e 8 2 ) 1) YR €0 TR )
Sy o DR, AT DL TE R 5 ) Hp R AR 3R €, B8 VR A R, 51 o b At e
W VRE” TE R ER

[0064] 75— J7 28 7, 12 8 A ol 1 s A0 A 1) Ao £ €20 18 PR CTELCHEI 2,725 [ h° A A
B AR IR N 200 BATO AE— LS 7 R, U AERR L R R T R B S
I, Z B AAELI0° 229607 6 Bl N o 1 AR Hoh St 77 S8 HLA FEZ90° 2 £930° 5 £)25° 2
£960° . [ P 1 0 £

[0065]  7r—LLz it J7 8, 12 1R B A ol H s A0 A 1Y) £ B F CTELCHI 2, 2% [] C AR b i i
HNMZI0E /N T 2920 B A0 E 2919 Bk A0 E 18 Bk A0 E 17 A0 E 4116 B Z10E 4
15.

[0066] 7 55— St /5 1, 5 F G Bbs (s 57 3 E0 1) JRE 00 S A o 9 e B A AR L 12 R
R A R P A AR R e B 108 B /N A BB 28  7E — BB St 5 R b, % A ENSE /1
B6EL /N B R Z AT /N

[0067]  FEASCA T 75— STt 75 Ze v, B T AR £ C0 4 mT 6 F Je0o A I 2 A it e
FAC, o Z A A ELFE IR A pHIE ST S e T = I R B N5 057 % B A AR B 45
A, H A H CTELCHE (5 25 [A]h° ASRFiiIR N 210° E2970° Ikt (i

(00681 iZ il J5a 4l o't B B 1) 12 JRE 7 6 A J 4 o't 0, 4w DA AR AR B 4 v 8 1 A A B A 5
Jiti 77 ZE AR o A A R I RERE T DL b T ) A 11— bk 2 e S SR AR A A A
T3 H IR A B NG €700 v DULE K PRV 3k AT pHIA 1 B 295 2 2971 pH , HAT 3% Hh 5 K 1%
K S &, DB Z AR PSR gt 2 pHIf 1 1) S 165 2 T I KA N E 57 i AR v] LLdE
— A FE S ).

(00691  7EAE Tl e HE £ 1 — Le Sl 77 R i A G HE 2 A BERERR R 2, HiZ & pHif
TR ST R TR E NG OFEET B DA% RERE L PE I 2 b 78 1% B8 52t 7 22 10
— UG R A IO AR — D AR T S R, o e AR T 51X & pH
WS AET R LA NG R ARR I — DB D RSN 2 AR 2 B
— ARG R A ST R i e BRI pHI T S e E R T KA
MNEEFIEAFRBZH .

12



CN 105451569 A ﬁﬁ HH :I:; 10/15 7T

[0070] A B4l M £ () B B S AR T 3R H ISR B B NS €050 AT DL R AR (1)
TEAZ AR B0 HE £ 1) A A G5 B (35 €055 SE Tt 7 S8 b, i 8 68 () v DL R IR
A5 1% KSR F O 25 ORI YR AT DL 2238 2 8 RGBS AR i LR S & ki o
FIFNEENR G E A/ B AR T R I S NG 55 2 AR AN B o Ath BE A 52 (L AR 4 6 TR 1Y
HEH
(00711  iZ A T e B & (1) AL A AN | R &5 i S 1 o 72 A8 T ' B B 1 2L AR S it &
Hh, 2 REARE A R O AR S AR R 285 % A& 45 i A K s B 1% AR AR FR T 2 /087 %
ol AR AR 2 089 % i F AR AR E 091 % (B AR AR T F 093 9% L B ARFR i % /095 %
AR AR 85 % 100 % B AR AR 87 % 100 % B2 AR R 189 % £ 100 % B4R R it
91% £100% B F AR AR 1193 % Z£100% B IZ A FAT195% 22100 % & 45 fn S .
[0072]  fE-—L5ji Ty S rh , A2 A0 BT CHE £ 1 R A o ' A A LA B CTELCHE (4 7%
[EJh° AR FRFE IR 9 290° 22 2970° AR Bt o 78 HAD S 77 22, i A I €4 B FH CTELCHE (4
A Cr AL AR IR N M ZI0E 2 /N T 2920 . R X L F A SZ il 7 Rrb , 5 A kst 55
0 RERE LA SR 3 AR I B AL 2R R B T LR 108 5 /N A B 22
[0073]  FEAG ST 4 H € 1) — Le S 7 SR b, BERE R AT A N R Bt H 2T &
FH 2 0o [ 2R THT b DA R 1% R W 2 A8 o i o' G0 A o 75 LA S it 7 S8 b, JRE M L0 2 mT AAE
AR 2 Tt FH 21 ) 2% 0 o] & RO i R i b, bz 3R i O IR O A BOR i 2%, A FRE AR
TR BT (isolate) MIFRE £ HARSE Rt 7 22, BEREILBE IR AT LIAE 9 (4K FH 20 A7 T
ARG ER RS ENAREZ EREERAST BEEREEERE EAR A 55
ZJEWIARAE ¥ RERE LR RAE 0 AR 2 0 21 mT & IO A IR R L R b K B
it R Z 0T & e b TR A 2 it B 21 n] & I 07 [ FERE S B 2 T DL B B2 it
FA B Z ] & IO 2R _E, 3038 B8 FH 2 nT & H I0 1 il & 1 R i b, B0 B B i H
BN FAr & RO LR ERNAKZEZ LS RASH SRR ZE L, X SR 1Z
A LW
[0074]  iZ pee bl FE A 2R 2= W] DA it FH 24 5 o 75 B W] 8 FHRG b o AE — S S 7 S, %]
S0 mT UG R AR IO, B R IR AR VIR SR VIR SR TR T R el %]
IO AT DLALFEBE T, ) A T B SR AR SR LR R OIS ONE T v )
AT AL A o AT B A, 1% 0T & A0 n] LB RS P29 o, B an sl o1 R T
BRGE HEGE a0 B Al R RS R A ) BIGERA BIARL A — LB ST T S %] & R AT
PLELFE R AR IE O R 7R R A M E Sy n.
[0075]  FEAH BT H 6B £ (1) St 77 ZE b, 12 R A A BT A B AR A R AT B R R
Lo B, R TE AR AT BEAF AR AT AL 4% BB 11, (H 2 A A R 122 & O A AN 1 3R TH]
[0076]  FEAHIIEN) oy —SEhti 7 Zrp , ATF 7 —Fios T & oL T S G IR A i 77
(00771  ZJ7EAFE:

()W G F R TR HENE AR SKIEA LU E E KRR ;

(b) ¥ Z 5 KMV A pHR 5 B 205 2 207, HAT 3% AR Z v R 7K B J DU R
22 pHIA 17 1 36 B 5

() K5 1Z 2 pHif 9 1 36 €057 5 RENE L ME S TR & DA I 0 1Y) TR A S 3%

(¥ aE ARS8 (a) PR (0) MD IR (c) B —FhEl 2 Fak o ARG iR &, Al
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131% 38 (035t TR I N 2% 75 €0 1) RERE ROpE 38 opy ,

(e )P iZ G Cury R A S W I it FH 21 ] 6 B 0 b DASR it 22 /b — R i il e LA
[0078] SN T HATIZITE, Z et 2 1S5S Mg (B 70 L 38 (0 (0 70 | R A S S F T
£ FHJE Oy BT DUARK BB A HH 13 H A TR IR AR S5 it 7 R 4 it
(00791 FESLiiti 7 &7, 1% 7 iR TR G 0 SR mT DA 8 B0 T AR R & 2 04T, 4 dn
TEHA THEER I 316N EE AN 2 A% HOE A AR TR & BIRAA
[0080]  7F—dLsiyifijy Serb , F T il 45 25 IR (a) 1 35 00 77) 7K P Y8 VR PR 7K R R e S i 2 gl 2
REHLBFC S TR a5 3 AL OB K 5% 10 R0 S 5 N5 LR DL R a2 B
ZEOHMRIRE L2 THRRIH K IE A & 0T Do P g v 36 (570 1 5 & 20 Wi s
HI4n30m1 7K 515g% (5] o 7E — FhSZ it 5 b, 1% 77 10 /K PRI VR 76 A A 4628 R ot
TEASINFRL 340 TR AR L 24 1
(00811 K5 i35 (0551 /K 1tk 95 V0K pH 5 31 25 28 417 LA 77 AR 7K M 18 WO 2 22 pHR 1 1 5
T Z= IR SAR NG (7R A — He STl R, R G Rk PRI R B pHA 15 2] 295 . 258
AT BLA)5 . 58 AT B L5 TH R AT B L6 LT A8 HAh St 7 b K& S FpHiR 5 75 5
2 TR KPR DA AT 75 () S VR A DAKE 120 ) pHIR 15 21 295 22 297 o 1% pH I 15 71 o] LA BAAT:
TRV B AL, 51 G 48 g (] A SBURE 55 78 7K 1 95 T P H 4t o dn SR A2 pHA 75 771 7R K MR TR
W PEHER, IR ATE— STl 7 B I K B LA PR R B T AR e R B Tk
FE— AN T B 1% pHIE T 2 AE JA B PR 45 A T AEA I W B 1B L JEAT 1
[0082]  7E—Ffsjiti /7 S H , 1% B P pH IR 5 FRIFE /K H 78 7 B A IR sk, R AE F 7R 7E K
R B R A Ee N B D 2195 % (B A D 2196 % (B A D 24197 % (B AR D 2198 % (B D
99 % B £195% % £199.99% EL£198% FE £199 .99 % . 1% SR BE I AN FAE L2 i, 1 =2 7800 B8
fif R T %A KPRV R T pH o 7E — S8 S 5 2, K s B pH R 75 71 LL 290 . 5wt %6 B4
10wt % K= 5iZE GRKEERE S, R iz R EE T o 22 T Z S HE 2T
SR N R B E B T o A HAR ST 2, i pH R 5 2N 290 . 5wt %6 248wt %6
B Z10.5wt % E 416wt % B Z10. 5wt % EZJ5wt % ELZ) 1wt % E 216wt % L 412wt % £ X
5wt %, HH ZAE A E R E o 25 T E BRI E R .

[0083] 75 HL A S fiti 77 S, sl A S A B RN S S A0 B2 R IR 1) & b o HE 15 771, BT
LR 7E A DTk 5 25 1 SRR BT R HLAS 5 55 €8 70 LA ASE €2 98 i 25 00 H A5 10 5 =X AH T A
(G T K PR R B pH o PE AL I8 St 7 8, 12 8 b S pH I 7 7512 S A A
[0084]  fE—LLSLyh 7 S rh , FEXT IR AT pHIA 15 2 05 , il 2% 10 35 €0 70 K 14 T W PT LA
1 i E AT S A 7 1 (0 )8 5 R B B T BRI K & &, DL AE 2 [ AR B ] 4
TE 2 pHIA T 1) & 16T 2 1 I KA NG €7

[0085] 7R DR (d) I SLitir orp , ZE G EGBFI UL B (a) B (b) MBI (¢) i) —
Pl 2 B sk o FIVR A 0 CELEE B8 5 2 0 S N (B 23 (A TR K V%36 7
KA VAT 22 pHAR 5 1R 25 €00 7] « TR0 RS S TN 5 € ) R M L S IR M s i (o 5 (771
IINAZ G 1) R S () 7 %

[0086]  fE—Fhsijiti 7 Wi (o B 5% S EE R TR NG AR 25 a7
IR K Z G K M A pHI T 16 AR A 1R & 7R i pHIA 15 10 55 .71 5
I RV 2 ATEAT A 5 — S0t 7 B, %3 B R SR R A %R
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e 2 pH T B 35 7R 5% R B Sl IR B AT 2 S BRI AT

[0087]  iZZEpHif 19 1) & 4L T 2 BN K BA R NE () 5 1% 08 (35 (R o iR /E iR & el
KR IR (o) AP IR (d) 5 RERE MR SRR A, AL R34 7 TR I e B E B
MR B, A IR B 20 T I 7 iR (i 5 0 7] 38 S 1 IR 15 DR 255 €0 1) B S 1 pHASE Fo o T Al o'
() e 22 o IR, T4k 1 B AN Bl A 7 v

[o088]  fE—Fisiiti J7 R, 4 BEIKAEL165°CELI85C  HLI6TCELISI T HATOCEL
80°C B 174 CE 2982°CYu [l P IR FERT , 1% L pHIH T 1 & A8 75 25 B 0 S B N (1 77 0
Z e 5 55 5% RERE R AT IR G

[0089]  FE—LLsji 7 B, W iZ B e T 3 B ISR H NG (57 LIz (o) e 2L b R 1
£70.01wt % E2/NT 215wt %6 [ B I B1Z 5 () BENE JEBE R b o 78 1 0 R H A 52 i 77 2
W R O U DA A ) REAR R B R 1) 290 . 01wt %6 EL 2/ T 295wt % B & I 2114
HON AR .

[0090]  7E LSy S, K 1% 8 C I RERE S bl R AR R IR e iR B A R 2
SRR ' T vk e B B B i ] et b ARt 2 /b — BRI AR . — T L 7
TPl 7 A B — AN B2 A v R BERRE 2R 1) 22 (it AR T £ P i el A IE A ALK .
— L IR BERE SR AT DAL A — Fh a2 R €50, 1 o — Le R AL B AR ST R 1A
T EBFELEIR G I OY) I R I FEVR A 1) IO b B I AR 2 DL
TR B AR J2 , 78 10 18] 76 J2 0 i FH 2 TR S a2 B AR k) v R B 466 it o B AT B AR )
Jiti FH AR R 22 SR B, W AN AR AL i i 1 BR A R B AT, TR T EAR B A I R R
5 TR AN 325 BH P55 AR B B J% i AR At M JB 1) i B AR & 3 S 7 Y2 4 Gn i ks 7 B B AN
550 J1H)iE R « ZEH0E « B « A viidh A H ikt , 197552 H7H (“Sugar Confectionery
and Chocolate Manufacture” ,R.Lees and E.B.Jackson,Chemical Publishing
Company ,February 7,1975) 81 “TMbI5 5 Jyhili& ME " ,S o T o DITOREgmEE , A K H AT
HIRA A A& A HEF,1998( “Industrial Chocolate Manufacture and Use” ,editor,
S.T.Beckett,Blackie&Son Ltd.,Glasgow,1988) 1, f B &% H il 5] H B AR I AN A S H
TAEE B 0 A SRR G 5 ' 77 72 AR S X ) 22 2358 45 2 DR R R 90 Y 7 VA
A FE e IR [ 47 (450 T & A0 ) Tt P 28] FEDRRE 2R TR 1) 2 o b DA MR B AR o 7 HAD S it 7
HH AR I B A AT ) AR i 4 ' A A ) A 5 P A R A Hh 6 A BRI ' T VR o
(%) JE ol SR S it FH 21 ] & Y0 b

[0091]  FE—ULsijii 7 R, 1% 0] & FIC OB ' i A 7 V2 ELFE I o 50 1) T A 2 W it
H 2T & Y20 B UL 2 E0 e A T O Bt — N2 AN E & B
TREWE BB IR AT LR £065°C 2 £085°C \BZI6 T C ELI83C H LI T0°CELI80°C B TACHE
Z182°C A A 1 I P i

[0092]  iZ% o] B FH IO AT BP0 Y6 1 AT (1) 773 0T LAk — 20 G FE 72 it F A Ea i) e b S
W e A o, R AR 22— R AR R A AR — S T R
ZAE G ARE 2D — EHARFTT 2 /085 % & 45 AT, BUE A DG EAC ) 2 b —
EHARFR T 22 /087 %6 B AR AT 22 /89 % L AR AR A TH 22 /091 % | Bl AR AR AT 22 /093 %
B AR R 2 /095 % B AE AR 1185 % E 100 %  BLAZ AR FAT87 % £ 100 % B4 A Fi189 %
F100% EAZARFATEI1 % 2100 % ERFARFATHI3 %6 22100 % B AR FATHI5 %6 22100 %6 A2 £
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B A 1 o 75— PR SL it 7 S8 7, 1% 55 B0 10 TR W L W R i 30 3o o JHL 28 A A R MRl b AR AR AR 1) 5%
AT 4 dm P o 5, AT DARERZ IR AT AN 2R ) e O A B B B S R A DR R4
[0093]  7&—tLsijfi 7 S r, i v & FH Je Ot T BE I 6 R AR 1) 7 133 — 2D B G 7 it FH %
F 1) RN LM I 2 R L 2 /DR A0 T M AR A STt T SR R R R B R i
F2)Z 0] & F IO B & R .
(00941  BAEHF 2 B DL St 491 36 1k B A St 77 58 o B2 24 I\ AR 21 St A5 1) 28 AN FH T 7= 461
[ H ), T T X e S Ty R AR A

S i1

R ZpH 61 & 46T 2 B IR IR S8 HH B NG (70 IR SR 38 €0 5 (0 7135 € R i E 1 il
it &
(00951 ek A ' 77 ¥ 440 e i i A0 At FH 2] it IR T 50 J7 0 b o 2 K i 46 74°
Bri x Al FEE M IR o FH T2 Tl PR A W R ) 5 5 — B AR, T N2 . Bwt %6 AL ERE
oI P il 16T R E R RIRE AR NE AR KRR (NPCA-17) R 10w S 16 H
RE I RIRE S M R (K HIREV 60, X84 25 W48 W, 75 85 BT, A48 Je 2 M
(Purple Carrot EV 60,San Joaquin Valley Concentrates,Fresno,CA))iAfiEAE20m]l 2
HF K, FEF2M NaOHXE pH IR 5 216 o FH 12 il BERE R 2R 1) £ 28 AR B , i i & pHifA
TR ETET 2 BRI L HENE A KIS (1312 &6 R B RN EHE MY R
TEAZNE IR TP I I B N0 . 5wt %6 o JR Jo 4 R SR B (35 (0 751K 2R (CHAS 7 B 2, 22 38 WSS—P-500,
BHNAR A T, B RVR S, il B £ N (CH Cap Colors Turmeric WSS-P-500,Chr.Hansen,
Inc. ,Milwaukee,WI)LLO. 4wt % IR & BZ 5 AR A5 A AR R 28— A0
WAR LI it 52 FE T8 SR R M 1% Bl 38 A RBERAEZ kO Bl L T2 5118
FHE AR J 1) 0.4 5 B f P %o 124 E 1 SR O EAT B 28 b 7
(00961  FHA B A KR EE FIRJTVE, 1% mT BN 28 =AM R 2 FAHFR R
AT T AREA R ) S 16T 2= TR RRE AN R (TR K HE N (Dry Merlot
Purple Carrot), MM KRG, 75 57 Wik , INAARE JE T PN ) ) 2% 1) o BfiZ n] B AR & 18
T B I R AR SR AR MR AR HE A B FE 7K PRI 1z n] B A 28 R IR pHIR
FTRN6 (R “NPCA-27 ) o F o — I BRI 38 R BER IR E R 775 1% 7 — i BRI
TAARBER G A R BRI AN AR U AT (24 T Al A R (FD&C) & B A IR &
W) A& 1) o 0 T 28 IR RS = RS 1R — EARBE R AR AR (finishing coat) 55
— KR E AR
[0097] X2k B #5301 10BBE G @EAT B I 58 , TH 5 LxaxbkCkh” {H H HCF51E , tnk 1
HT s

*1
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H5E&MeE
55 B FE A
FE i 28 K L# a* b* C* h® HE AR
NPCA-1 (pH 6) Al
RART A BT 35.68 | 12.26 | 8.18 | 14.74 | 33.71 8.67
NPCA-2 (pH 6) Al
RIRTETE AT 3292 | 441 | 7.18 | 8.43 | 58.44 6.16
A kR B B
(24 b R4k M v
REOATRE
) 28.25 | 829 | 6.13 | 10.31 | 36.48

[0098]  R1EIR 1 RARE I ulIeit dh 5 & CE T B iF i A EL IR A B 2216 . 6. 16
HIEE /N A BT/, NPCA-2 5 4675 3 0 S B N 0 707 AR O R 0t I BENCPA- 1 5 A6
REH R AR NE O EIT & R SR A B

S it 72
PR 2IpH TH)E 1675 3R 1 R AR WL NE (TR AR SR 51 035 (70035 (0 9 A A
JRA R £

(00991 d sk Al S T v 468 e il a0 At FH 281 s 2R T 50 J7 0o b o 2 K i 46 74°
Br i x JE Al FEE B 2R o FH T2 Al B M W R 1) 5 5 — BB, TS 2 . Bwt %6 AL AR E it
o I DU R i S 6T 3R H B RN KA N E AR K I (CNPCA-37) 15 T e
R RIREIHE M R (455 L8 2M (Crystal Purple Carrot), B4 ARG , 7
TR, INAIAE JE VM) VAR AE30m] 25 B 7K A, I 2M NaOHKs pH i 15 217 o FH i L il 38 B
B 2R 1) 5 58 —AAKER , IS IMZ 2 pHIA 15 1 B 4675 3 5 00 R AR S 2 N AR 7K P VA
EZ S IEH R EH W RIRNEHE N R ZFE R PRI E 0. 75wt % AR 5k KRR
F5 TR R (CHAR 7 B €8 22 TEWSS—-P-500 , BHIUAR A 7], B IR IR, B FEE ) LLO . 4wt %6 VR
HENZE ZARPER Y A AR B AR R %I 0 BRI TR RS
Wiz B 3 AARNE IR AR 1% 0 it LT 25108 o RO i B A A FE B 5 FH i 6T 1%

E I IO AT B AT
[0100] 3K [ iZAR 56 1 10K bE 6 4T BB ) 52 , 1122 Lxaxb*Cxh° B £ B H44E , k2
Frw
%2
FE i 44 TR L* a* b* C* h°

NPCA-3 (pH7) AKX | 38.17 4.57 5.63 7.25 50.93
T 5
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[0101] K28 R T HpH THINPCA-3 5 1E T 2 T 450 B N5 €0 77 AR SR 38 €045 6 551
NRIGFE R AL TR LI

S 53

FR EpH 8K e R R IR K AR NG (% (i i e &
[0102] 3 b Al 4l Y6 7 v 44 TR A 4 it FH 381 sy B0IR T3 7 A0 90> o 25 8 /K il 4% 74°
Brri x il R W 2 o P 122 JES At FRE A AR S 1) % 28 — B2, R N2 . Bwt %6 AR VR VI o
7o 38 LA R il 4% B AL T B I R SRR NG I K PRI (“NPCA-47) 41050 S AL 7
T R AR LA R R (45 i R FA BN, SR S A IR G, o6 75 B0, A4 JE S0 N ) 75 i
7E20m1 2 85T 7K A, H FH2M NaOHA4 pH R 15 2118 o FH 122 il JR5 A 058 252 i) 4% 28 — B A W 2%, ¥
ZApHE YT ST R I RIR LA NG ORI KB, A% ST H R RRE
B N R T Z M 2 R I &0 . 5wt %6 o K0 2 AR 26 — R AR 1% I8 0 it
F5E T SR M2 Ea I 58 B BE SR AE % e O bt L7 2 45 o R e i iz 11 B
K IR f5 IS % ) IO AT B AL FE
[0103] XK iZ 560 i 10BbE £ 34T B 52 , 11 B Lxaxb*Cxh® B H BT H4ME , 03+

it

=3
FE i 2 HK L* a* b Ck h°
NPCA-4(pH 8) 38.76 4.99 -9.58 10.80 297.51

[0104]  R3E7R T AT RIpH 8HINPCA-4ETET R H KN LNE i il ga ke dh 32 it 1
Y ERENTR

[0105] it 75 5 14 B Ath A2 2 AN 2 i3k o AS B AN
iR ) 2 A DR3P AN SZ R il

DR T 5 IR« R LR BRI R

an

18



