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havi ng a yel | wﬁes;roanﬂexgmirﬂfre%ﬂted vﬁugﬁeﬂ@s wat er-sol ubl e at an acidic
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ety ani
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such as bever dgo® ldng d:teean tysedchoffor sranequ @quhraru‘nlryorbefm ¢ylering

wat er - soluybl e Ifarg%lgt These di sadvant ages of natural

pi gnents have ? J] Imted their overall applicability as coloring

agent s for various end ety natus i g me n t4rd Hukhek R o k1o choeyer
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success in 35 ovi ng t none of
met hods have  iafdddre dalivt iqnabi(kixin, norblnftb enabl e the 'use of such

natural  pignents in aﬂﬂd“édﬁ¥¥¥%d§liﬁ%SBIéﬁ'éY@h the use of natural

‘pigments, particularly in beverages, is that there is.no
naturai-pigment available having a yellow or orange color

20 . which is water-soluble at an acidic pH. In certain
épplicationsf it is satisfactory to emulsify a fat-soluble
yellow pigment to obtain a yellow color. However, in some
applications, such as beverages, the clarity that is required
can only be met by a water-soluble pigment.

N 25 These disadvantages of natural pigments have greatly
limited their overall applicability as coloring agents for
various end uses. Accordingly, various expedients have been
suggested to improve the stability of natural pigments.

These have included the use of'various additives to the

30 ~ pigments such as ascorbic acid or antioxidants.
_Alternatively, attempts have been made to control the
‘environment surrounding thése natural pigments such as the
availability of'oxygen, heat, light or moisture.

While these methods have met. with some success in
35 improving the stab111ty of the plgments, none of these
to enable the use




particularly food products such as beverages. Moreover, | -2- these
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" yellow or an orange color at such acidic conditions; which

provide better clarity upon dissolution; and which have

improved stability against oxidation, heat, light and.

moisture so as to provide better color retentlon.

20 ' The process comprises interacting a natural pigment
containing one or more carboxyl groups with an inorganic
polyvalent cation and a hydrocolloid also having one or more
‘carboxyl groups in an aqueous medium at an alkaline pH to

’ form the stabilized pigment complex. It is believed that the
} 25  treated, stabilized natural pigment comprises a pigment/-' !
-hydrocolloid complex which is cross-linked either by hydrogen
bonding or by ionic bonding through a polyvalent cation
bridge to form a complex having the following arrangement:

30 | /; o o\\

pigment - C «+... cation ..... . C - hydrocolloid

\ /

"0 o]
, The pigments which are susceptible to being treated
35 ' . C . .
In the present invention so as to improve their stability and
water solublllty are natural plgments derived from vegetable

or an1ma1 sources whlch contaln one or more carboxyl groups.




wsater'-s:ol ubility are natural pignments derived from vegetable or ani mal
sources whi ch tontain one or nore carboxyl groups. -3- In addition, ef .
pggnents'should al so be soluble in water under al kaline conditions. Sudh'{«{ ;
pignents include, but are not limted to, hixin (derived from annatto) ~-
nor bi xi n (al-sq derjved from.annatto), 5 hetanjn (derived from beet "’ roots)
vul gaxant hi ns {a aéig g@l}er cﬁﬁgd'h?}é\t alé Altetheh FHHR AR AR e T
saffron) anduwmed|dﬂhavﬂme)aqndnuxdﬁsaaare t he synt hetically prepared

equi val ents of the nat W Y t re nventio aII ref red
to as nature-identical r‘)“laelgrrg;nlt r?ﬂislane syn tlbﬁ"a Iayreprneop red“’pl grren? seétr’gm
esseti al |y i ddemiiyed |ﬁr°l§0tahlr@tﬂrm*)trumm1p'r dpdrad eernivecheiromannat tq) ,
derived coBInt @eRani% (M ied rﬁ@@%mmg,gmtg%wuﬁwsm ddndi vi -

dually or in conbination with one anot her nor bi xi n/ bi xi n
pi gnent s obt aidt&d Vo hrafh Reed FoadS ImayFaReedtimi (day edhrfiran sadien)

means. Annatt andolte m@kehe obtarned connercrally for exanple, fromMIes
Laboratories, Inc. A gﬂfan o% h;%ww s La ator f%%.,
M | waukee, W sconsi n i é’ % Ui J"e20t TR GG Ytier ed
form Alter natqm.erlay.ena:SI |0®|uimemaanmle>amnmmbe:mlum rus:h\igntrmrcapalrlmg
It directjg/ f at tQ seeds X icana) Kn@gyn T

R FeF %% HU@ ngﬁﬂlé% %ﬁ?ﬁse %?ﬁ%ﬁﬁtlégﬁly

com nercial or prepare annatto extracts can dl rectl W t hout '
further purifiPEgERrsedbEispendguared eseentially identHeadetidnibp Hhetructure

vul:gaxant hi n gh@mMprbpettiiaisnad fmmrbeettd:eqtlyméraﬂm R i iade Hy a

nunbér of means. Beet lor be obt ai n onmner ci al | 'y for ex le,. from
the Beatrice Foods Co %ﬁ%@ g&ova N etcﬁ Pigpen §s, &2y, B Jifgp indivi-
concentrate orduarilyproa'y-mir |ced1bpm\acte.ronf orinth oNet anvdthetel y, a 30 l'iquid

beet ext et can be obigenelh ik OAALA0 dilamdills SAIfoa (60 Wi bget s

(Beta vulgaris) by well known rreans rcral or prepared beet
extracts cari seedse@fay be obtained by any of several means. Annatto color

may be obtained commerc1a11y,.for example, from Miles
Laboratories, Inc., Elkart, Indiana, or Chr. Hansen's
Laboratory, Inc., Milwaukee, Wiseensin, in either a liquid
20 concentrate or dry powdered form. Alternatively, a liquid
| annatto extract can be obtained by preparing it directly from
annatto seeds (Bixa orellana) by well known means. The com-

mercial or prepared annatto extracts.can be used airectly
_ without further pur1f1catlon being required. '

N 25 ' The betanin and vulgaxanthin pigments obtalned from
beet root may also be obtained by a number of means. Beet
color may be obtained commercially, for example, from the

fBeatrice Foods Company, Chicago, Illinois, in either a liquid
concentrate or in spray~dried powder form.' Alternatively, a
30 lquId beet extract can be obtained by preparing it, for
~ example, from whole beets (Beta vulgaris) by well known

means. The commerc1al or prepared beet extracts can be used

directly or, more preferably, after partial purlflcatlon of
_ the pigments. Such partial purification can be accomplished
T35 ~by fermentation, dialysis, ultrafiltration and similar

E'1:echn1ques which are well known to those sk;lled 1n the art.

technique.




directly or, nore preferably, after partial purification of the pignents.

artial purification can be acconplished 35 by fernmentati-on,
gis, ultrafiltration and simlar techniques which are welt known to,

3

s€ skilled in the art. See, for exanple, U S. Pat -7,042
i ssued to Von Elbe, et al. which discl ostk fermentation as a purification
t echni que. - 4- Gea%&talm,y,f O RBEw O.Aod 0cd - 4. d)agséﬁt.@yby\edzﬂ@hand

pref erably from a ou a& arts by We%‘rg@t of -- val ent atl n are
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Suitabl e seufiees kartibine arel ym;ﬂe:ﬁed:qiemrpamlmdeneaidht hef spi g et saxhta;"of

cal ci um nesi ese, zinc, copper, iron, alumnum etc., whi ched
sgggyngﬁ\glg&un?i;%%r in conbination. Especially preferred are those

may be
cati onssuwhl ch are céunditadrled sovrdesc ot difiee pigtvade il qd tign Iihchedmesi um
and the 1ikey th¥Pisealibi@l Waliq S Scaqfcm@ Ayt £AIh OB il Adls &/ €zinc,

applicable in the present .invention include the acetates,_car bonat es
chl ori des, CBRBEBMaLESN /s ALUMIBUM 1t &GSt sthich mayh Recised tind baidupdily he
i ke. The bkind eaaimharttlomequmrsqﬁdlaﬁw rp:tdﬁma)laaoe ofhdse cd bbomsesent

I nventi.on is.a, water-dispers solu oI

hydrocol I o?"g'lcﬁ‘aefﬁ cgf‘sp 8st %Ioﬁt/é’% (:""(,P':c,@‘arlﬁa § }brab% %ale"(%'ﬁ%’r ally, from
about 19 tomabnaBM@OapQr ttdebl iveei .g htTyariceagds ea‘celnaiilq sarlors abHuth@Gabaveabout
120 parts QXt%thgh%ht Q%ehlégaf AGYaldled 13 eter V:%?/ cfp { dy Wég@ of

20 pi gnent on a SIS, - The u e armunt U
hydr ocol | oFHeeﬁﬁFéyéésl's°P6P°Pﬁéeﬁust°bd-é>rl’t1 &5 tRﬂP-‘%ﬂhﬁ%{ igalfategosity

consi der at k@hsrateBl, i ﬁ&bb&bﬁ)&érqu@ﬂ&'IaC&s Nardlectuitl gee, not limted to,

e qum ar abi ¢, _gum EPBgRaEh SRR GO TRTH 168 AP gl ¢ fmfen oe ="

hydroF?zedtgeIareaenManﬂeedloeHua(&uwatanﬁdxﬁpensihﬁquat@r-snﬂmbamse

etc. alg'B@l?ﬁer, i.e., a hydrocolloid, haV1ng at least one or more
carboxvyl groups. Generally, from about 2 to about 400 parts
by weight and preferably from about 20 to about 120 parts by -
weight of the hydrocolloid are employed per part by weight of

20 pigment on a dry weight basis. The upper value for the
amount oflhydrooolloid employed is for the mostlpart limited
by practical viscosity considerations. )

Applicable hydrocolloids include but are not limited
to, pectins} such as low-methoxyl pectin, high-methoxyl

25 pectin; gums, such as gum arabic, gum tragacanth, xanthan
gum, gum karayaj; gelatln or hydrolyzed gelating modlfled
cellulose, such as carboxymethyl cellulcse, etc., alglnates,
such as propylene glycol alginate, sodium alginate, potassium
alginate, etc.; ‘and the like.

30 The ealts and derivatives of the hydrocolloids are
also suitable. One skilled in the art can readily ascertain
additional'hydrocolloids which are applicable in the present
inyention; One or more of these hydrocolloids may be used.
s;multaneously. |

35 In the case of some hydrocolloids or hydrocollold

salts, there may__ ready be a sufficient amount of a poly-

valent cation .ni”therezn so as to reduce or entlrely
eliminate the nﬁedrfor addlng an additional polyvalent cation

source. For example, gum arabic contains approx1mately 0.7%



such aq propyl ene glycol alginate, sodium al gi nate, potassium al gi nate
etc-; and the {ike. 30 . The salts and derivatives of the
hgdrocoIIO|ds are also suitable. One skilled in the art can readily
ascertain additional hydrocolloids which aLg_appllcabIe in the present
i nventi on. One, oy nore,_ of %h se h drocol | oi ds may be used sinultaneously.
35 ' ca%?ﬁ?%e@%%s% $ TRFRS ﬁ§HToE%IV%%%§tor AsePEdingbyd ¥heps,
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used. GﬁnerJg/ g@éﬁhi&ﬁ'& egﬁ%y9§% % yég?hgnéeéﬁgthgﬁréeﬁfigield

corrponent COI']CG ons anges
satisfactory being rusedo s@%l’b?‘r#]zb’th% videreka titnde prapehe  enplevedl £oi d
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f f
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t he reqUIred 13.5, preferably 8.5 to 13.0, and most preferably 9.5 to
12.0. This alkallne medium helps solublllze the pigment and

causes the carboxyl groups of both the pigment and
20 hydrocolloid to dissociate thereby interacting'with the
polyvalent cation to form the'cdmplex of the present
invention; Any well known .and conventional food acceptable
acids or bases may be used to adjust the pH to the fequired
value. .
25 While the various constituents may be combined with
one another in any order, it is desirable to first add the
pigment to the agqueocus medium in an amount of from about 0.01
to 5.0% by weight, preferably from about 0.05 to 1.0% by
weight wherein the pH of the aqueous medium is adjusted to
30  the alkaline conditions noted above either before or after
the pigment addition.
| Preferably, the polyvalent cation source is then
added in an amount.noted above. It may be added as a dry
powder or as part of a solution. '
35 o Finally, the hydrocolloid in an amount noted above
is added to the aqueous medium. It too can be added as a dry
-.?owder or preferably as part of a solution inasmuch as it is
more difficult to disperse the hydrocolloid when it is in

powdered form.
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30

bind to one carboxyl group in the hydrocolloid molecule and
one carboxyl group in the pigmen£ molecule.

. It is also probablé,-howevery that some of -the.
cations will also bind to two pigment or to two hydrocolloid
molecules rather than to only.one pigment and one
hydrocolloid molecule as desired. Though such side
interactions are not believed to be the primary mechanism of
this process, they are not detrimental to the prebaration of
a stabilized natural pigment. It is believed such extraneous
complexes as well as uncomplexed pigments are physically
entrapped in the matrix of the hydrocolloid such that the
resulting treated pigment'product has the desired improved
stability and solubility characteristics.

After the stabilized pigment complexes are formed,
it is desirable, although not necessary, to reduce the pH of

the agueous medium to an acidic value, generally in the range

35

of from about 1 to 7, preferably about 2 to 6,.and most
desirably to a pH of from about 3 to 3.5. This acidic pH
promotes the formation of hydrogen bondin§ and is beneficial
to the stability of many of the treated natural pigments.
The pigment/cation/hydrocolloid complex can be used
as a coloring material directly as prepared without purifi-

cation. No isolation is necessary. It can be used as is in

W

many applications such as in beverages, cheese, etc. Prefer-

¢
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When spray drying is employed to produce a dry powder, it is
desirable, although not essential, to add a carrier such as
mal todextrin or modified corn starch to the pigment-
20 hydrocolloid complex mixture. Before utilizing the spray
| drying technique, it is desirable to first remove a major
portion of the excess water from the mixture by employing
vacuum distillation or a similar technigque. 'Genetally, spray
_ drying temperatures of about 120° to 200°C inlet and 70° to
&vj 25 90°C outlet have proven satisfactory.

The concentration of the natural p1gment complex in
the concentrated liquid or dry powder preparatlon can vary
w1dely depending upon the startlng pigment concentration in
the aqueous medium, the ratio of pigment to hydtocolloid

30 employed, the amount of water removal, and other such
factors. However, because of the intense color of natural
pigments, it has been found sufficient for practical purposes .
to prepare a liquid concentrate containing'from 0.1 to 3.0%
by weight'of"pigment or a dry powder preparation containing

35 at least 1.0% and preferably 2.0 to 10.0% by weight of
pigment. The dry preperations can be ground to any suitable
perticle size and used as a pigment soufce in dry-mixed
products.



2 red under a vacuum of from about .73 to .97 kgs/sq. cm 15 “Using
Iprocedure, a liquid concentrate can be prepared with a Brix-of frorm
4 to [ERR] beneficially from[ERR] to [ERR]. Wen spray drying s, . .
enpl oyed to produce a dry powder, it is desirable, although not essential,
to add a carrier such as naltodextrin or “Rodified corn starch to the

pi gnent- 20  hydr ocDhe otdeatedl ra tokralupégmeBekobE hiel lpZ:le@.ﬁntthe spray

drying techpjquie,; 4, hevEloPhbARvEa ehblTh el TBK g e Bhd R O hed el 1F

excess water fromthe m xt Foyi i Ilpét 18R o2 i ni | ar
t echni que. 1lieherandymoigtuye d@ydnglibnpeﬁ:anurebemt abdor [FERRR tnmxc[rERR]

inlet and [Figed Orfme tﬁEK:EHéiftc3§¥§sB R&QH hE§L§%¥9r¥b }Q%r rts

concentration of the natural g i:]mant co concentra qui d or
i

dry powdier N%gR¥er 1 otheated WFner§ ggﬁeﬁ&?ﬂﬁeépﬁhgmhétstiar Bllng p| gnent

concentratlmpndtrém&caoaeous gawlvm éhenrgféate{- pLEAPRRY A hyeuqeol loid
30 - enpl oy i he am)unt such factors.

However, beomisebitahe: | ?‘éﬂé\g 'E'B‘I"B? o?yn?if‘ﬁpﬁ? BEgFrBﬁt presenkas peen

f ound suffllm\emt:fm'r: miammel conphoses. ate predacedavhighi dreonaeeic-at e

orbar S JSIBLL aé Acf SEABYC AL Oho L ORED. o2 Ber'LhoRBUEE' 1 g,

pr epar at i on cont ai-ni ng | east 1
vei ghtt®f  didgissd be"ﬁ'f‘é‘iﬂ P@’e’gﬁ?h’é?%s"bhﬁhb%rgr tvpélcadlung tsai pHbbE

particl e Siazo N B B kb 5. 3. Pi THES) SPUERE bPeQéHt”bi‘SéeQEOdyﬁlbhcants
The treat ed nat raI $ g?rrents of the ﬁ;esent i nvention have i ove
A

stability & LA, 1 tUR3 § e hii €hifh aﬁﬁdﬂFPl YRALAMNOEhe i
color for @namrde Iam"]g:ars tine thixuidcbeverdigespondefgionpreabhditions.

re t ed. nt, | s also
o oved soUEs Pt Ry, P BELIA B dhoh PrephETE & BpPRERR: Bis the
Fur t héPnor Prewengt rJtﬂY@rtﬁlqmy}oHemVifiﬁ/ean | ovange gmmrcmrphaxequaoes
produced WEbQB1%r%dM¥¥3hméH¥lH%‘%fﬁoﬁﬁhﬁ%&ﬁtfoﬁkkfghtBaéobggytgaa BB1s
enpl oyed Igy weight of plgment. When employed in a more dllute
concentration, namely, from 0.00008% to O. 0001% by welght of
pigment, a yellow color is imparted.

20 The stab111zed-plgments of the present invention may
be empioyed in a variety of uses including food applications
such as dry beverage mixes, liquid beverage products, pharma-
ceutical applications, cosmetlcs, and the like.

Having_descrlbed the basic concepts of this inven- o

25 tion, the following Examples are set forth to illustrate the ~

' same in which .the parts and percentages are by welght. These
Examples are not, however, to be construed as limiting the
invention in any manner.

30 - . EXAMPLE 1
' A commercially availeble (Miles Laboratories, Inc.)
annatto food colorant (26° Brix, pigment conceht:ation 2.8%)
in which thelbigment is p:imarily norbixin is adjusted to
| provide a 0.168% by weight aqueous solution of pigment at a
35 pH of 11.6 using potassium hydroxide. 60 ml of this annatto
| solution (100;8_mg norbixin) is then combined with 40 ml of a
10% by weight aqueous gum arabic solution (4,000 mg gum

arabic containing 38.9 mg of calcium and magnesium). This



10 | i qui d” beverage applications which are typically at a pH of about 3_Q..°
to .3.5" Thus, -by the present process, applicants are able to provide N
natural. pi gnentss whi ch pr.oduce- yel | ow or orange colors in a |iquid beve
&t acidic pH conditions. Mre specificallys9a norbixin pignent conplex

prepared by the 5o Pé%@ﬂtréaveat'@a WH\LtQQOX'tdgmﬁQeHEa@GﬁpGQEQﬁrenaﬂG

agueous acidic environnent at a concentration fromoO 8%.to 0.001% by
wei ght “of p|gh@thHV%%ntéﬁﬁl®9éﬁsFﬁdaWhﬁhehﬂﬁFaFéleﬁheeﬁFiﬁtF8n3 Ranel vy,

from 0.00008% t o 0. 000afa bye ¥E81 84 t 0o PbEARE! prapdPhk@BnCOEOheA sUPIetedd
20 = The stablllzeg $ignentﬁ of _the r?sent N Sgéi%n ma .bel
enplieyed in at?af3eeymofiBELLlz REPR AR gafﬁﬁﬁpﬁgi Fﬁﬁt?gng stici®a gﬁya

- bever age Bi xeSonteéntratbenesfigaoprBrigt go phavhﬂe gelifgoad eppbéoarhaas,
cosnetics, a t g e LS kiven-
25t on, (reste) i E o ERULEPLSREER ERER: ] 0f, PP BopRRETpESpRERLIOR BT
whi ch the partBl&ndOb@t%ehtagbschreobyameﬁgﬁbouthQSebExHﬁ$9é§ afeppgment,

however, to bggcopglined By FF&%'BQ {h§ tnxemggmal BoAB¥nFRARET a t38n
EXAMPLE 1 A conmmercially avai Kt es Laboratories, Inc %éannatto gd

col or ant ([E}¥q1%$|RemB?Q%EHFeCBECE%PrSt?Bﬂ angop tin EWkPBREFAEUPPGRENT i
primarilygnorbixin is adjusted to provide a 0.168% by wei ght aqueous - .
solution of pignment at a 35 pH of 11. ot assi um hydroxi de.. 60 m
of this annatto solution (100.8 ng norbg Xﬁ B Bthen conbined with 40 m of
a 10% by wei ght aqueouthgusprawnbdrisdl powder(préparagigancaeabredcdnt ai ni ng
38\’ ny of Cﬁ%féﬂ @ng FEQGSéaUQL TQb?orlng ma@b*&ﬂﬁefbﬁ §tUEQQQGf06r§Qge

m nutes at a |en ngerature and R then adjusted wth

hydr ochl ori ¢ ék#ﬂOE%dB ﬁveqﬁéerBQEFﬂinF Eoﬁﬁﬂ&ﬁ?lﬁﬁeﬁ8F89F6ﬁ1P§ then

subj ectegsto vacuumdistillation at a tenperature of 50C to a final
concentration of 30 Brix to provide a liquid concentrate | this i d’
concentrate, a dr b%ﬁder preparation of H% %%% % wkf%%

High fructose corn syrup (42° Brlx) 17.46%
Citric acid : 0.15%,
Potassium citrate | _ 0.05%
20 | Orange extfact _ 0.30%
Norbixin/gum arabic powder _ 0.04%

A clear, orange colored beverage is thus obtained

having a pH of 3.5.

| EXAMPLE 3
(COMPARISON EXAMPLE)
A beverage.identical to the one prepared_in Example
2 is prepared in this Example with the only exception that
30 the untreated norbixin food colorant of Example 1 is

employed. The amount of pigment used in each of the

beverages is identical. The beverage of Exemple 2 and the

beverage of this Example is hot-filled into clear glass

~ bottles and the samples are stored in the dark at room |

- 35 temperature. The beverages are monitored for color retention

~at regular time intervals by spectrophetometric measurements.

The results are as follows:



S colorant, which contains about 2% by wei ght of pignent, is obt ai ned by

ay drying the liquid concentrate at an inlet tenperature of 150C and an

| et tenperature of [ERR]. 10 EXAMPLE 2 The spray dried powder .
preparation prepared in Exanple 1 i's used, @s a coloring material for a .
liquid, orange flavored beverage having the follow ng conposition: 15 Water

82.00% by wei ght High fructosePeXgenty¢aloy [BREGN Bl Ox) 17.46% Citric
aci d : 0. 15% Pog g$sd yn ﬂ&xé At feeks)

0. 05% 20 Or ange extract 0—30% . .
Nor bi xi n/ gum arS#fiR & ownder . L 04% A cl elr, A2angkScol ored,

beverage is thus obtained having a pH of 3.5. 25 EXAWPLE 3 ( COVPARI SON -
EXAI\/PL@ A bev age |dent| al to the one prepared in Exanple 2 is .prepared

in thi ¢ Exanpl ESNtHR Ihe'0Hly exception that 30 the untreated norbixin
food col orant. d:frmﬁalr@rbn&rerrpl oyed. . The ¥ourn@7of P5gned? used in each
of the beverages is identical. The beverage of Exanple 2 and the beverage

of this Exanple is hot-filled into clear glass bottles and the sanples are
stored in the ®averade GHnkiB5 tenperature. The beverages are nonitored

for color retenidtHeatted ng,ﬂtﬁ_l‘xjtd me i ntervalgzby spectrgphotgnmetrgc

measurements. The results are as foll ows: -10- Percent Col or Retention
Storade Tinme (weeks) Sanple : 1 4 8 12 16
Beverage with : _ _

As is clearly seen from the above table, the

beverage cbntaining the'treéted norbixin shows superior color
15 retention in this beverage application as compared to the

beverage.employing the untreated pigment. Moreover, the

beverage'solution éontaining the treated pigment also remains

substantially optically clear. 1In contrast, the beverage

colored with the untreated norbixin becomes very cloudy after
20 only two days of storage due to the insoluble nature of

annatto pigments at an acidic pH.

EXAMPLE 4 |
'An aqueous solution is prepared with 822 g of a
i_) 25  commercially available (Miles Laboratories, Inc.) annatto
food colorant (26° Brix, pigment concentration 2.45%) in
which the pigment is primarily horbixin and 7393 g of water
to form a 0.245% by weight norbixin solution. The pH of this
SOIﬁtibn is adjusted to 10.5 with potassium hydroxide. To
30 this solution, 6.9 g of calcium chloride dihydrate dissolved
in 233 g of water and an additional 21.22 kg of water are
added. After this mixture is stirred for 30 minutes, 470 g
of gum arabic dissolved in 23 kg of water are added. This
mixture is stirred for an additional 30 minutes and the pH is
35  then adjusted to 3.5 with hydrochloric acid.
- To fhis'coloranf preparatibh,'250 g of maltodextrin (Maltrin
M-100, Graixi Processing Corp., Muscafine, Iowa) '(Maltrin is a Registered
Trade Mark) are added and a 23° Brix liquid concentrate is prepared
.by distillation under .76 kg/sq. cm. vacuum at a temperature of



freated norbixin 98 97 95 92 92 Beverage with
unt.reat ed_nor bi xin 82. 10 0 0 0 10 As is clear
fromthe above.table, the beverage containing the treated norbixin sh
superior calor 15 retention in this beveLrgge applicati on as conpared
t he beverage oyipg.the untreated pignent. reover, the beverage .

SOl ut i on cont S0EEny AHEHY [ RAPRRE pPERRRFERESD PENERLE CHBGFARE: GPMpdining
optically cl essout n2¢0byresighthef bpignange tsl chen prépatréd bpt spaded

nor bi xi n beco . ver | gugly~afie a t he
i nsokubl e na1€$£1%$ gﬁ%a #o-%?g%e% éga?tg%L%c% i%gp%ﬁl§§Aﬁé@Eéggﬁﬁy§qégous
sol et on i s pkEPWE candiiam sebletotemperapare efnhBf€ially available (Mles

Labor atorges, Inc.) aD@ﬁé"@oi@?&’nE%Pé?Q{-a(:?@H _géhasaimsg's%eceaesmation
2.45%. in which the p%gnent s prinari %ﬂnorb|X|n and 7393
g

[ of water to
forma 0. 24506PIRX B329i A% 2 sEPLET IR MaLepipbf IPRi g%YuF?Sﬁ SElnk
adjusted to IRid Na¥inPotheSFODLbyii®XecRpodDtBOn: this solution, 6.9 g of
cal cium chl oride di hydrate dissolved in 233 g of water and an additi onal
21.22 kg of water are added. After this mxture is stirred for 30 m nutes,
470 g of gum ar ab$ectibssol ved in 23 kg of water ar@2addedbyTHesghtxture is
stirred ran adgit/ jginutes and the pHis g5 then adjusted to
3.5 mﬁthiﬁydroChI%%%%?g€+d?g%%1this colorant'prepargt%%%, 250 g of -

" mal todextrin (Mal€¥tridta®®d Grain Processing Corp.4-fb¥catine, |owa)
(Maltrin is a Reggsdaiimde Tepglee Mark) are added and @.88sBrix liquid
cokecentrate i s prepared Py'distillation under .76 k /§ cm vacuum at a
t enperat ure of O{%ﬁ@ﬂ. Uy powder preparation-gf 8ﬁis col or ant
cont ai ni ng about AS3dmwamei pgdwdef pignent is then prepdd8dd by spray drying
the [ERRgBrix concentrate at an inlet tenperature of [ERR] and an outlet

tenperature of [ERR]. 5 The col orant preparation containing the
nor bi xi n - Upon the addition of 240 ml cold water to 22 g of

the above dry mix, a soft drink is obtained having an orange
color at a pH of 3.5 with excellent clarity.

20 EXAMPLE 5
An aqueous solution containing 0.074% by weight of
_norbixin pigment is prepared from a commercially available
(Miles Laboratories, Inc.) annatto food colorant in which the
pigment is primarily norbixin and the pH is adjuSted to 12.0
k,) 25 with potassium'hydroxide. 8.0 ml (5.9 mg norbixin) of this
 solution is added to 0.62 ml of a 3% by weight aqueous
solution of magﬁesium citrate_tetradecahydrate and the pH
' adjusted to 12.0 Qith potassium hydroxide.  This mixture is
 stirred for 40 minutes at aﬁbient temperature and then 10.0
30 ml of a Z%Iby weight aqueous solution of_low-methqul pectin
(Hercules, Inc., Middletown, New York) are added (200 mg
pectin). After this mixture is stifred for 40 minutes, the
pH of the resulting colofant preparation is adjusted to 3.0
with hydrochloric acid.
35 |
| EXAMPLE 6 o
A commercially available bixin food colorant is
obtained in dfy powdered form. (Chr. Hansen's Laboratory,

Inc.). An agqueous dispérsion is prepared containing 1.35% by



N ex is used as a coloring material for a dry soft drink mix havi ng the
*OW Ng conposition: Sucrose . 92. %, by :

wei ght 10 Ascorbic acid ' - 0.12% Grtric ackd.
4.61% Sodiumc itra te 1.80% Orange flavor
0. 50% Col orant powder - = =120, 18% 15 Upon the. addition of

240 M col dwebdet 60 PRegbdkibhpigihene dny mhe, pa 3sef hdduistled Toohtzaisned
haVIng an of A0ge 8948£1$%tﬂ%ﬂth9i § %o sgg g}zgk e%% C %%h%?an%oform a

EXAMPLE 5 AN aq ous So n con ainrn nor bi-Xi n
pi gnent i s gpekpbien.frBem a.BonteeEi ahﬂy mallhabbéuoiwbhes 10alomit orfi @s,10%~,

I'nc.) annax%f JQQQhEQi&Eégﬁs'QofﬁtQBntBE BhQWEPLbhé QEb”EBBLH Qﬂhbwﬂéq alel
t he pH usted_t 25 t.h potassium h ¥QrOX| (5

g
nor bi xi ™) dY°%WW% %@ﬂﬁ?F%ﬂ te 33d€a Vbtb B2tRE - of eB%%H}“ﬁél@ﬁtsédGEGG%
sol ution offdmgwsmmeesrate4oetradecah¥dpatesamdehhadgus&djdua:be@.tso 12.0

h nbi
Lerper at ur S+ 5ih PRARCS0T07 36 ek of The s By  FaR e ohguenls PEERRERGH DY
| ow met hoxyis ptloen nd{Heted| s, 2l Aitnal Wdlbseowfi, 1NOwmYowmiithawe tadddd (200
my pectin). u{iéEﬁxé&%él@’éé“éefbédsébisﬁﬂ &0&a§96§LQUESE atBSrBHcQ%dggfd

resulting colorant preparation dj uste rochloric
.35 EXAQPLEVBEIN ERamERtlaving afarrabaEignkin f ood colorant i s obtainedin
dry powdered form (Chr Hansen's Laboratory, Inc.). An aqueous dispersion

d 35% -12- h he bi xi t d thej
LZ Pgeggfﬁstggn égégf f%"ﬂggﬁgglun1hydrgglgg 53& Eyub?hgfglgﬂgnblipn aﬁﬂH

forma Dextrose syrup, 58° Brix -~ 17.90%
Wa ter , 19.67%

15 Citric acid 0.69%

' Colorant liquid 3.90%

A clear, orange colored hard candy is obtained
having excellent color stability.
20 '
EXAMPLE 7
A commercially available beet juice concentrate
(Beatrice Foods Company, Color-Treme R-lll)'in which the
pigment consists primarily of betanin and vulgaxanthins is ,
25 diluted with water by a factor of 4. The pH is then adjusted 5')
to 1.0 with hydrochloric acid and the solution stirred for 4
hours at ambient temperature. The solution is then adjusted
to a pH of 5.0 with potassium hydroxide, poured into dialysis
tubing, and dialysed for 8 hours against 4 changes of water.
30 The pH of this partially purified beet juice is then adjusted
to 8.0 with potassium hydroxide. '
To 18.0 ml of this beet juice solution cbntaining
.039% by weight of pigment, 5.0 ml of a 3% by weight aqueous
'solution of calcium chloride dihydrate are added. This
35 mixture is then stirred for 20 minutes at ambient
temperature. 10 ml of a 2%-by-wgight'aqueous solution of gum
‘arabic are then added. After the mixture is stirred for an
additional 30 minutes, the pH is adjusted to 3.0 with hydro-
chloric acid. The mixture is then diluted to a final volume



solution. To 2.5 m of this bixin solution, 10.0 mM of a 10% by wei ght
aqueous sol ution of gum arabic are, added and the 5 vol unme adjusted to

m wth.water. -The mixture is stirred for 30 mnutes at [ERR] and the

IS then adjusted to 3.5 with hydrochloric a€l3 The resultant col orant
preparation i L7 t i gal it h e

used directl y%aéshl??‘g%]'d%o orﬁlgegm’fr%r?é;ﬁkﬁ%ﬁre J;{%e;?gl{aan%"'yé 1 a\@évé?-}{w&f%gg
fol | owi ng for MA@GIG fREcrdseldyidhiipapRrry beverage Imyv gugs, biye wee hhevwing
Dextrose sSyruponpbodi ton: 17. 90% Wat er '
19. 67% 15 Citric acid < 0.69% Col orant |iquid
3. 90%A cl ear, orange colored hard candy is obtained having excellent color -
stability.520 EXAMAtter7 A commercially avail abl e7beEs% j by e Dpieent r at e
(Beatrice Foods ge COlOr-Treme R-I11) in ‘é}f‘%c%h% he pignment consists
primarily of betanin anof vul gaxanthins is 25 ITuted with water by a
factor of 4. The Bafassiumefralfakted to 1.0 wit B4 ochloric acid and the
solution stirred forei @By at anbi ent tenperatuggeyiqefhe solution is then
adjusted to a pH of 5.0 with potassium hydroxide, poured into dialysis
tubing, and di al yd®d ¥ %ours against 4 changed ®¥¥water. 30 The pH of
this parti@lly purdddexbircaicjdii ce i s then adjusted4® 8.0 with potassium

hydr oxi de. To 18. qh?%')oeiﬁrt‘g}ﬁéaq%% bj uice soluti Oy G ai ni ng . 039% by

wei ght of pi-gnent, _ y wei ght aqueous | ution of calcium
chlori de di hydr at diguddhduederaft s 35 nmixture 3@&.Q0%fen stirred for 20
m es at anbient tenperature. 10 m of a 2% by wei ght aqueous sol ution of

.gum arabic are then added.  After the mixture is stirred for an additional
30 nminutes, the pHis &Yy 8B IR RRF2TH b1 i thugiePtarredi xture -
is then dij ut eaviinega af iplalof@J§TRand having excellent color stability.

EXAMPLE 8 _
" A 0.074% by weight aqueous solutioh-of norbixin
_ pigment is_prepared from a commercially_available annatto
20 food colorant in which the pigment is primarily norbixin.
The pH is adjusted to 9.8 with potassium hydroXide. To 8.0
ml aliquots of this norbixin solution, the following divalent
metal salt solutions are added, respectively:
(a) 0.40 ml of a 3% by weight aqueous solution of
A 25 calcium chloride dihydrate.
(b) 1.10 ml of a 3% by weight aqueous solution of
calcium ascorbate. o '
(c) 0.54 ml of a 3% by weight agqueous solution of
magnesium chloride hexahydrate.
30 (d) 0.36 ml of a 3% by weight aqueous solution'dﬁ
- zinc chloride. |
- The norbixin/divalent metal salt aliguots are
stirred for 30 minutes. 6.0 ml of a 2% by weight aqueous
solution of low methoxy pectin are then added to each.of the
35 respective aliquots. After each mixture is adjusted to a
' volume of 100 ml by the addition of water, it is stirred for
30 minutes, and the pH adjusted to 3.0 with'hyd:ochloric
acid. Each of the colorant preparations is then used



-13- of 100 M with water to be used directly as a food coloring nateri al
@ | iquid raspberry beverage having the fol |l owi ng conposition: 5 ;

@-\ 77. 15% by wei ght Sucrose .
4%P0taSS| umcitrate 04% Citric acid .

0. 2% Malic acid ' 01421% 10 _ Ascorbic acid

0. 04% Raspldémreyg tllyarsr a food colorant ta. ipdra s dbedagantsimilar to

10. 00% A cl I d J's thus obtained 15 havi ng a pH of
tR3%t prePatelaorisd i gap |

3.5 and hav?\ng gxcgal ent coI or\ﬁg{ab ity. EXAMPLE 8 A 0.074% by wei ght

aqueous sol ution of EAGMLIOE FhS FiveiRe iR ARHNP IS PRIPATHIARRF a2y & ~
avai | abl e aneatt, ooz-Qn ef @@l ok0latid@Mad A WH ¥ thes pignent is primarily U
nor bi xi_n. The pHis agj usted to 9.8 with potassium hydroxide.  To 8.0 m

al i quolss of this norbixin solution, the follow ng dival ent netal salt

sol utions are added, respectively: (&XAMPLE 18 of a 3% by weight aqueous
sol ution of 25 cal Cinu | Q) y e wei ght
aqueous sol ution of cgl 24(5%1 aé}cor b?tm: %ﬁe%lbs( ?flgﬁél Jﬁogcy% V\R/e%ht
aqueous sob&gmen tofl sppyeesired drosy |ade=mmmlehe avpilable anﬂa tte d)

0.36 m of féoa%:Bio%h&htmaQﬂﬁ@!ﬁ tftié' ﬁﬂﬂlﬁﬂwoﬁ?ﬂﬁxln and
nor bi él n/d| al ent gstal al t gﬁl uots, are stlrre fo nut es

o]
a 2% BY weithfit PHqagdustes Joi “Isd\ﬁgrré’c"rwld’é'btl?‘ﬁi%ﬂ IQ?‘IEn %&lo‘% ?
each of the 3blutieapeohitadndlnigquni2s g Afft @romdend x;mcn:. Sa2BginstedLvp a
vol unme of .he additi 30 ut &
and the pH}le{%t gé #gqg.ﬂogvﬁt tr‘%r}ﬁ%r&o orlfé'cam ﬁ%cﬁiod en%{(;n gran% u.
prepar at i oadded thedOumddof the norb1x1n solution. The mlxture is

f

diluted to a final volume of 100 ml with water and stirred
15 for 40 minutes. The pH is then adjusted to 3.0 with
_hydrochloric acid. The mixture is used directly as a food
colofiné material. Inasmuch as the aiginate'gum used in this
Example contains 1.0% calcium and 0.01% by weight magnesium,
no additional external source of divalent cation is required.
20

25 : ' ' ' o/
30

35



714- directly as a food colorant to prepare a beverage similar to that
prepared in Exanple 2. Each of the respective beverage preparations hg
clean, orange col or .and has a pH of 3.5. 5 EXAMPLE 9 A 0. 245% by wei g
aqueous sol*ution of norbixin pigment is prepared froma comercially
avallable annatto food col orant in which 1he- pignent is primarily norbixin

and 10 © the pH adJ usted to 11.0 using potassium Qﬂnmﬂ"mm”’ﬁﬂm of a
sol ution cont aj %ﬁ g of propylene glycol al Di vi si on

of Merck & Co. i cago, Illinois) are added *t0°10" m" of* t e nor bi xin
sol yTion. The n1xture is diluted to a final volunme of 100 Ml with water and
stirneed 15 for 40 mnutes.  The pHis then adjusted to 3.0 with

hydrochl oric adi.d. A Plreceisst doe ssabiedzﬂhgeﬁthutaiai BQOHaQQkQLhBQntlcal

. 1 I d t contains 1. 0%
cal o um and- 0. S18ieA% BREeR! SCRERTnY BKC8E mrroRarbaRyL: RupuBs.REE BRick
di val ent catlohsl§°i§§uﬁré§ watezsugfesbalkalinb cofHaittons]. wAiphoeeapriees
stabili21ng 2 Beksahng" 1ASH' BabdBL! 6 Rka P AECHbahCBRE OBt BOR:OREcR an

nore carboxyl groups and which undér "a

condi tions, whiBRTEBRAHFi BRIVERABNSI A3tiAnanndgacbrdracrilohd having dbhe or
pi gment with amoréoceabbﬂymogwabentocgbrﬁnaagdaalmyeé&CBLgﬂéHt h@&'nBQeQne
or nore carboxyl groups to forma stabilized pigment conplex. 2.

process of Claim1, in which the pignent is selected fromthe group

cansij sting of PEtﬁﬁérbrd@@Q§X§ﬂtél£§m Pi XiM.which the pigment is selected

>~

from the group consisting of betanin, vulgaxanthins, bixin,

norbixin, crocetin, and combinations thereof.

3. The process of Claim 1 or Claim 2, in which the inorgahic
polyvalent cation is'introduced into the aqueous medium by
adding a salt selected from the group consisting of the
water-soluble salts of calcium, magnesium, manganese, zinc,

' copper, iron, aluminum, and combinations thereof.

4. The process of any preceding Ciaim, in which the hydro¥

.  colloid having one or more carboxyl groups is selected from
_\Vj - the group consisting of pectins, gums, gelatins, modified
‘ cellulose, the derlvatlves thereof, the salts thereof, and

the comblnations thereof.

5. The process of any preceding Claim, wherein the aqueous

medium is at a pH in the range of from 7.5 to 13.5.

6. The process of Claim 5, wherein the aqueous medium is

at a pH in the range of from 9.5 to 12.0.

7. The process of any preceding Claim, wherein from
0.05 to 6.0 parts by weight of said polyvalent cation is

combined in said medium per part by weight of pigment.



: XI n, croceti n, and conbi nations thereof. 3. The process of daim1 or
N 2, in which the inorganic polyvalent catrom 75 introduced intp the
N\aquegus nedi um by adding a salt selected fromt ng of t:he
water -sol ubl e salts of cal cium magnesium mangEEEm m“mm‘:lﬂm “iron,
al um num and conbi nations thereof. 4.-Thé proc any'l preeceédi ng C-aim
in which the hydro- colloid having one or nore carboxyl groups is selected

fromthe group consisting of pectins, guns, gelatins, nodified cellulose,
t he derivatives Théfpﬁéceébeoﬁahhy phecédﬁngaﬂdaﬁhe whekenat ifgam t her eof .

5. The proces recedj ng Cl aj the aqueous nediumis at &7 .
pH in tﬁe range %ff&{o&?rts bygwe?ggm{ 8%h§{" dr?ﬁ(?(igp&éeé@ GPmeined 5, -/
wher ei n the agmesasdneddiani peat parﬁl-bynwélﬂghtaagetﬁé pighent. 9.5 to
12.0. 7. The process of any preceding Caim wherein fromO0.05 to 6.0 parts
by wei ght of said polyvalent cationis conbined in said nmedium per part by
reigh; of ZgngnThe %redéss80fT?ﬂyEpﬂéegdlﬁ§|?mdlmreﬁﬁd§EQnCE§E€k wher ei n
rom2 to rts. t he rocC oi conbi ned i_n sai

medi um per pa??g}%fhé%/@h?lg’f‘e?ﬁ CBF‘B?TE%t isg °"f’ﬂ€gprgb§s§m Fsaﬁ§13ﬂlséégdi ng

Cl ai m wher ei o adh edcidecstabuéi zed pignent conplex is forned, the pHis

adjusted to an acidic value. 10. A stabilized pi grrent conpl ex prepared by a
process according to any preceding C aim

10. A stabilized pigment complex prepared by a process

—_— s

according to any preceding Claim. ' \-)




