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NOVEL STABILIZED CAROTENOID
COMPOSITIONS

[0001] The present invention relates to novel compositions
containing finely dispersed carotenoids. The novel composi-
tions of this invention can be used as colorants or additives for
food, beverages, animal feeds, cosmetics or drugs.

[0002] The colorant composition may be a liquid or a solid
composition. Preferably f-carotene is used as a solid water-
dispersible colorant composition. The liquid colorant com-
positions may be a stable aqueous dispersion of f-carotene. In
order to achieve an intermediate color hue, these composi-
tions may optionally contain another coloring compound, e.g.
another carotenoid such as f-zeacarotene, canthaxanthin,
8'-apo-f-carotenal, 8'-apo-f-carotenoic acid ethyl ester, lyco-
pene, astaxanthin, lutein and zeaxanthin.

[0003] Solid water-dispersible colorant compositions are
compositions wherein [-carotene is finely dispersed in a
matrix or carrier. The matrix or carrier can be any matrix or
carrier conventionally used for formulation of carotenoids.
For example, the carrier can be a carbohydrate, a modified
carbohydrate, a protein, a modified protein, or a mixture
thereof.

[0004] The preparation of such colorant compositions for
use in the present invention can be carried out in a manner
known per se for the preparation of carotenoid and fat soluble
vitamin compositions for use in food and beverages, e.g. as
disclosed in European patent publications nos. 0 347 751, 0
966 889, 1066 761, 1 106 174 and International patent appli-
cation WO 98/15195, the contents of which are incorporated
herein by reference.

[0005] A preferred procedure to prepare a colorant compo-
sition in accordance with the present invention is to prepare a
solution of p-carotene and an oil-soluble antioxidant in a
triglyceride and, optionally, an organic solvent, e.g., a chlo-
rinated hydrocarbon and to emulsify the oily solution in an
aqueous solution prepared from a protective hydrocolloid
carrier such as a protein, a polysaccharide or a modified
polysaccharide or mixtures thereof, a carbohydrate and,
optionally, a water-soluble antioxidant, removing the organic
solvent if required, e.g. by evaporation.

[0006] The so-obtained oil-in-water dispersion can be con-
verted into a solid composition, e.g. a dry powder using
conventional technologies such as spray-drying, spray drying
in combination with fluidized-bed granulation (the latter
technique commonly known as fluidized spray drying or
FSD), or by a powder-catch technique where sprayed emul-
sion droplets are caught in a bed of an absorbant such as starch
and subsequently dried.

[0007] Wellknown solid colorant compositions containing
[-carotene in amount of approximately 1 wt-% and having an
orange shade. Such compositions are dispersible in water and
generate a yellow shade in food, beverages, animal feeds,
cosmetics or drugs. For economical reasons it would be
advantageous to increase the carotenoid concentration in this
type of water-dispersible compositions. It is therefore an
object of the invention to suggest a new water-dispersible
colorant composition with a comparable color shade but with
an increased carotenoid concentration.

[0008] Itis generally known that colorant compositions for
use in beverages should have high color intensity as well as a
relatively high turbidity. It has now been found, surprisingly,
that variation of the content of starch or modified starch, if this
compound is used as part of the carrier or matrix, has an effect
on color intensity and turbidity, on the red color value and on
particle size. It has been further found that by using 10% to
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60% of starch or modified starch based on the total weight of
the carrier or matrix, the concentration of [} carotene can be
increased to at least 2%, preferably to 2% to 10%, more
preferably to 2% to 5% based on the total weight of the
composition, wherein the final composition has still sufficient
properties in relation to color intensity and turbidity.
[0009] The stated object of the invention is therefore
achieved by a colorant composition according to claim 1.
[0010] Advantageous embodiments of the invention
become evident from the dependent claims.
[0011] The term “carotenoid” as used herein comprises a
carotene or structurally related polyene compound which can
be used as a colorant for food, beverages, animal feeds, cos-
metics or drugs. Examples of such carotenoids are a- or
[-carotene, 8'-apo-p-carotenal, 8'-apo-f-carotenoic acid
esters such as the ethyl ester, canthaxanthin, astaxanthin,
lycopene, lutein, zeaxanthin or crocetin, or mixtures thereof.
As already mentioned, the preferred carotenoid is §-carotene.
[0012] The carrier or matrix which is present in the com-
position of the present invention contains in addition to food
starch or modified food starch, e.g. sodium octenyl succinyl
starch, octenylbutanedioate amylodextrin (CapSul™), a
polysaccharide gum such as gum Arabic, or a maltodextrin, or
a protein such as gelatin, e.g. fish gelatin or swine or bovine
gelatin, or a plant protein, or a milk protein or a ligninsul-
fonate or mixtures thereof.
[0013] Suitably, the novel compositions of this invention
further contain adjuvants and/or excipients such as one or
more of a mono- di-, oligo- or polysaccharide, a triglyceride,
a water-soluble antioxidant, and/or one or more of a fat-
soluble antioxidant. Solid compositions may also contain an
anti-caking agent, such as silicic acid, and water.
[0014] Examples of mono- and disaccharides which may
be present in the compositions of the present invention are
sucrose, invert sugar, glucose, fructose, lactose, maltose and
sugar alcohols.
[0015] Examples of triglycerides which may be present in
the compositions of the present invention are middle chain
triglycerides, vegetable oils, such as corn oil, sunflower oil,
soybean oil, safflower oil, rape seed oil, arachis oil, palm oil,
palm kernel oil, cotton seed oil or cocos oil.
[0016] The water-soluble antioxidant may be ascorbic acid
and salts thereof, e.g., sodium ascorbate, and the like. The
fat-soluble antioxidant may be a tocopherol, e.g., dl-a-toco-
pherol (i.e., synthetic tocopherol), d-a-tocopherol (i.e., natu-
ral tocopherol), - and y-tocopherol and mixtures thereof;
butyl hydroxy toluene, butyl hydroxy anisol, propyl gallate,
t-butyl hydroxy quinoline or ascorbic acid esters of fatty acids
such as ascorbyl palmitate or stearate. Depending on the pH
of'the aqueous matrix solution the latter two compounds may
alternatively be added to the water phase.
[0017] Typically, a powder composition according to the
present invention comprises
[0018] about 10 to about 60 wt.-% , preferably about 20
to about 30 wt.-% of sugar polymer, for example Mal-
todextrin;
[0019] about 5 to about 50 wt.-%, preferably about 10 to
about 40 wt.-% of gum Arabic;
[0020] about 0.2 to about 10 wt.-% preferably about 1.5
to about 10 wt.-% of a carotenoid;

[0021] Stoabout 15 wt.-% preferably about 5 to about 10
wt.-% of a mono- or disaccharide;

[0022] 10 to about 50 wt.-% preferably about 15 to about
50 wt.-% of starch and modified starch;

[0023] about 5 to about 50 wt.-% preferably about 10 to
about 20 wt.-% of a triglyceride;
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[0024] O to about 5% preferably about 0.1 to about 2
wt.-% of a water-soluble anti-oxidant;
[0025] O to about 5% preferably about 0.01 to about 1
wt.-% of a fat-soluble anti-oxidant;
[0026] Otoabout 2 wt.-% preferably about 0.1 to about 1
wt.-% of silicic acid; and
[0027] Oto about 10 wt.-% preferably about 1 to about 5
wt.-% of water;
the percentages of all ingredients totaling 100.
[0028] The novel compositions of this invention can find
use as colorants for food, beverages, animal feeds, cosmetics
or drugs. By the present invention there are preferably pro-
vided compositions comprising f3-carotene as a coloring
agent. Beverages wherein [}-carotene can be used as a colo-
rant can be carbonated beverages e.g., flavored seltzer waters,
soft drinks or mineral drinks, as well as non-carbonated bev-
erages e.g. flavored waters, fruit juices, fruit punches and
concentrated forms of these beverages. They may be based on
natural fruit or vegetable juices or on artificial flavors. Also
included are alcoholic beverages and instant beverage pow-
ders. Besides, sugar containing beverages diet beverages with
non-caloric and artificial sweeteners are also included.
[0029] Further, dairy products, obtained from natural
sources or synthetic, are within the scope of the food products
wherein the composition according to the invention can be
used as a colorant. Typical examples of such products are
milk drinks, ice cream, cheese, yoghurt and the like. Milk
replacing products such as soy milk drinks and tofu products
are also comprised within this range of application.
[0030] The novel compositions of this invention can also
find use as colorants for confectionery products, candies,
gums, desserts, e.g. ice cream, jellies, puddings, instant pud-
ding powders and the like as well as for cereals, snacks,
cookies, pasta, soups and sauces, mayonnaise, salad dress-
ings and the like.
[0031] For coloration of a food or a pharmaceutical product
a composition of this invention can be used according to
methods per se known for application of water or oil dispers-
ible solid or liquid carotenoid forms.
[0032] Ingeneral the f-carotene colorant composition may
be added either as an aqueous stock solution, a dry powder
mix or a pre-blend with other suitable food ingredients
according to the specific application. Mixing can be done e.g.
using a dry powder blender, a low shear mixer, a high pressure
homogenizer or a high shear mixer depending on the formu-
lation of the final application. Mixing procedure and amount
of oily or aqueous ingredients may impact the color of the
final application. As will be readily apparent such technicali-
ties are within the skill of the expert.
[0033] The following Examples illustrate the invention fur-
ther.

EXAMPLE 1

Dependency of Physical Properties of Colorant
Compositions Containing [-Carotene on the Content
of CapSul™ (Starch Derivative) Based on the Mix-
ture of Capsul and Arabic Gum.

[0034] FIGS. 1 to 4 show the dependency of the color
intensity E 11 corresponding to 494 nm (FIG. 1), of the
turbidity measured in NTU (FIG. 2), of the red value (FIG. 3)
and of the particle size (FIG. 4) on the content of Capsul
(Starch derivatives) based on the mixture of Capsul and Ara-
bic gum in a composition containing about 3 wt-% of f-caro-
tene.

[0035] Typically, a powder composition for the use accord-
ing to the invention comprises a color intensity E 11 corre-
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sponding to 494 nm in the range of 1300 to 1900, preferably
in the range of 1350 to 1600 and a turbidity measured in NTU
in the range of 70 to 250 NTU, preferably in the range of 70
to 120 NTU.

[0036] Inapreferred embodiment of the invention the pow-
der composition comprises about 25 wt-% to about 80 wt-%
, preferably 60 wt-% to 80 wt-% of Capsul™ based on the
mixture of Capsul and Arabic gum.

EXAMPLE 2
Preparation of a Colorant Composition

[0037] a) Preparation of Solution A:

[0038] To 530 gofdeionized waterina 1.51 reaction vessel
adry premix of 80.8 g Arabic Gum and 244.7 modified starch
(Capsul™)was added at 80° C. The mixture was stirred under
inert atmosphere at 72° C. and the pH of the aqueous solution
was kept at about 3.9. After complete dissolution of the solids
7.2 g Na-ascorbate, 43.4 g sucrose and 175.0 g Maltodextrin
DE-2023 were added to the mixture.

[0039] b) Preparation of Solution B:

[0040] 144.6 g of a middle chain triglyceride (Bergabest
MCT-0il 60/40 of Berg+Schmidt) and 0.72 g of dl-a-toco-
pherol were introduced into a reaction flask. Under inert
atmosphere, 25.3 g of crystalline -carotene and a magnetic
stirrer bar was added. The suspension was gently stirred and,
at the same time, heated to 170° C. After keeping the mixture
at this temperature for about 60 seconds the mixture was
re-cooled to about 85° C.

[0041] c) Preparation of Emulsion:

[0042] While vigorously stirring, solution B was added to
solution A at 72° C. and the emulsion was vigorously stirred
for about 15 to 20 minutes. A fine emulsion was obtained by
a three passage high pressure homogenizing treatment of the
preemulsion at a pressure of 50/300 bar (APV-La 1000
Homogenizer).

[0043] d) Spray Drying:

[0044] To the emulsion 0.2 wt-% of silicic acid (Aerosil
200) was added and at about 65° C. the emulsion was then
spray dried in a laboratory spray drier for about 1 hrat an inlet
temperature of about 200° C. and an outlet temperature of
about 80° C. The spray-dried powder was dried in a vacuum
oven at room temperature over night.

[0045] e) Analysis:

[0046] The mean particle size of the pre-emulsion was
about 500-600 nm as measured by photon correlation spec-
troscopy (Coulter N4 Plus) and the §-carotene content of the
powder was 2.9% as determined by spectrophotometry and
HPLC-analysis, respectively. The color values [*=87.6,
a*=-8 and b*=54 were measured according the CIE-system
for a 5 ppm dispersion. Based upon the values of a* and b* a
color hue angle h*=82° at a saturation ¢*=55 can be calcu-
lated.

[0047] *) GENU Pectin Type VIS of Copenhagen Pectin
A/S
[0048] The composition according to the preparation

described above is characterized as follows:

Content wt-%

Substance

Sodium Ascorbate, cryst. 1.0
Sucrose 6.0
Maltodextrin DE-2023%* 24.2
Capsul** 33.8
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-continued
Content wt-%
Gum Arabic** (GA) 11.2
MCT 20.0
middle chain triglyceride
dl-a-Tocopherol 0.10
p-Carotene 35
Aerosil 200 0.20
% Capsul in matrix 48.8
% Capsul in GA + Capsul 75.1
Analytical Data
UV/% 2.9
HPLC/% 2.9
Ell-corr./494 nm 1642
Ell-corr./463 nm 1732
L*/a*/b* - 5 ppm 87/8/54
L*/¢*/h* - 5 ppm 87/55/82
Turbidity/NTU - 5 ppm 117

**Matrix

EXAMPLE 3

Two Further Compositions (2, 3) Prepared Accord-
ing to the Above Mentioned Procedure in Compari-
son with a Composition (Control) Falling Outside
the Scope of the Invention

[0049]
Control 2) Content 3)
Content wt-% wt-% Content wt-%
Substances
Sodium Ascorbate, cryst. 1.0 1.0 1.0
Sucrose 7.0 7.0 6.0
Maltodextrin DE-2023** 39.9 28.9 28.9
Capsul** 0.0 11.0 30.0
Gum arabicum** (GA) 33.0 33.0 15.0
MCT 15.3 15.3 15.3
dl-a-Tocopherol 0.1 0.1 0.1
p-Carotene, cryst. 3.5 35 35
Aerosil 200 0.2 0.2 0.2
% Capsul in Matrix 0.0 15.1 40.6
% Capsul in GA + Capsul 0.0 25.0 66.7
Analytical Data
UV/% 3.5 3.2 3.2
HPLC/% 35 3.1 3.3
Ell-corr./494 nm 1282 1392 1518
Ell-corr./463 nm 1196 1435 1714
L*/a*/b* - 5 ppm 88/10/44 88/9/55 88/7/66
L*/c*/h* - 5 ppm 88/45/77 88/56/81 88/66/84
Red color value % 18 14 10
Turbidity/NTU - 5 ppm 125 104 71

** Matrix

1. A colorant composition comprising at least one caro-
tenoid which is dispersed in a matrix, wherein the matrix
contains at least one carbohydrate and/or one modified car-
bohydrate and optionally, a protein, a modified protein or
mixtures thereof, wherein the at least one carbohydrate and/or
one modified carbohydrate is starch or modified starch,
wherein the amount of starch or modified starch is from about
10 wt-% to 60 wt-% based on the total weight of the matrix,
and wherein the concentration of the at least one carotenoid is
at least 2% based on the total weight of the composition.
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2. A composition according to claim 1, which is a water-
soluble composition.

3. A composition according to claim 1, wherein the amount
of starch or modified starch is from about 0.5 to about 60.0
wt.-%.

4. A composition as in claim 1, wherein the concentration
of the at least one carotenoid is from about 2% to 10%,
preferably form about 2% to 5% based on the total weight of
the composition.

5. A composition as in claim 1, wherein the carotenoid is
[p-carotene.

6. A composition as in claim 1, wherein the starch or
modified starch is sodium octenyl succinyl starch or octe-
nylbutanedioate amylodextrin (Capsul™).

7. A composition as in claim 1, wherein the matrix which is
present in the composition contains in addition to starch or
modified starch a polysaccharide gum such as gum Arabic,
and/or a maltodextrin, or a protein such as gelatin, e.g. fish
gelatin or swine or bovine gelatin, or a plant protein, or a milk
protein or a ligninsulfonate or a mixture thereof.

8. A composition as in claim 1, wherein at least one of a
mono- di-, oligo- or polysaccharide, a triglyceride, a water-
soluble anti-oxidant, a fat-soluble anti-oxidant, silicic acid
and water are additionally present.

9. A composition as in claim 8, wherein the triglyceride is
a middle chain triglyceride.

10. A composition as in claim 8, wherein the fat soluble
antioxidant is a tocopherol or a fatty acid ester or a mixture
thereof.

11. A composition as in claim 8, wherein the water soluble
antioxidant is ascorbic acid.

12. A composition as in claim 1, which is a powder.

13. A composition as in claim 1 which comprises

about 10 to about 60 wt.-%, preferably about 20 to about 30

wt.-% of sugar polymer, for example Maltodextrin;

about 5 to about 50 wt.-%, preferably about 10 to about 40

wt.-% of gum Arabic;

about 0.2 to about 10 wt.-% preferably about 1.5 to about

10 wt.-% of a carotenoid;
5to about 15 wt.-% preferably about 5 to about 10 wt.-% of
a mono- or disaccharide;

10to about 50 wt.-% preferably about 15 to about 45 wt.-%

of starch and modified starch;

about 5 to about 50 wt.-% preferably about 10 to about 20

wt.-% of a triglyceride;

0 to about 5% preferably about 0.1 to about 2 wt.-% of a

water-soluble anti-oxidant;

0 to about 5% preferably about 0.01 to about 1 wt.-% of a

fat-soluble anti-oxidant;

0to about 2 wt.-% preferably about 0.1 to about 1 wt.-% of

silicic acid; and

0 to about 10 wt.-% preferably about 1 to about 5 wt.-% of

water.

14. A composition as in claim 1, which comprises about 25
wt-% to about 80 wt-%, preferably 60 wt-% to 80 wt-% of
octenylbutanedioate amylodextrin based on the mixture of
octenylbutanedioate amylodextrin and Arabic gum.

15. The use of a composition as claimed in claim 1 as a
colorant for food, beverages, animal feeds, cosmetics or
drugs.

16. Food, beverages, animal feeds, cosmetics or drugs con-
taining a composition as claimed in claim 1.
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