Colouring Agents

Colouring agents have long been used in foods and
cosmetics in an attempt to improve the appearance of
the product or subject. They are also used in medicinal
preparations for several reasons. These include im-
proving their acceptability to patients, giving drug for-
mulations a distinctive appearance to help identifica-
tion and prevent counterfeiting, and increasing the
stability of light-sensitive drugs. This chapter describes
colouring agents used in medicines and some used in
foods, cosmetics, and some medical devices including
contact lenses. Most countries restrict the nature and
extent of colouring agents used for such purposes.
Matters of concern that have received considerable
publicity include sensitivity reactions (see Tartrazine,
p.1473) and hyperactive behaviour in children (see be-
low).

Colouring agents can be broadly categorised into syn-
thetic dyes and into natural agents (such as canthaxan-
thin, caramel, carmine, chlorophyll, cochineal, saffron,
and turmeric, all of which are described in this chap-
ter). Other compounds that may be used as cosmetic
colours or food colours (and which are themselves nat-
ural pigments of foodstuffs) are anthocyanins (E163)
and carotenoids. In this latter group are included bixin
and norbixin which are obtained from annatto, capsan-
thin (E160c) which is an extract of paprika, carotenes
(E160a) (see Betacarotene, p.1930), lycopene (E160d),
beta-apo-8'-carotenal (E160e), and the ethyl ester of
beta-apo-8'-carotenoic acid (E160f); lutein (E161b),
like canthaxanthin, can be classified either as a carote-
noid or as a xanthophylI.

Other agents described elsewhere in Martindale that
may be used as food colours include aluminium
(p-2254), gold (p.2316), indigo carmine (p.2324), pat-
ent blue V (p.2363), riboflavin (p.1977), silver
(p.2387), and titanium dioxide (p.1617).

Hyperactivity. The role of foods and food additives in hyper-
active behaviour (p.2148) has been debated for many years.

A meta-analysis' sought to evaluate whether artificial food col-
ours (including carmoisine, sunset yellow, and tartrazine) con-
tribute to the symptomatology of childhood hyperactivity in chil-
dren already diagnosed with hyperactive syndromes. For the
primary analysis only double-blind placebo-controlled trials
were evaluated. Overall, the results supported the hypothesis that
such food colours promote hyperactivity in hyperactive children
as measured on behavioural ratings. However, caution was ad-
vised about making any clinical recommendations. The restric-
tions needed for a colour-free diet may be too much of a burden
on the children and their families. Also, there is a need to find out
more about the biology of artificial food colours and to ascertain
whether responses depend on an allergic or pharmacological
mechanism. A further study? in a more general population of
children also found that mixtures of food additives including
food colourings were associated with an increase in hyperactivi-
ty, although the European Food Safety Authority considered?
that the results of the study were not conclusive enough to neces-
sitate a change in the approved daily intakes for the additives in-
volved.
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The symbol T denotes a preparation no longer actively marketed

Allura Red AC

Cl Food Red |7; Colour Index No. 16035; EI29; FD & C Red
No. 40; Rojo allura AC. Disodium 6-hydroxy-5-(6-methoxy-4-
sulphonato-m-tolylazo)naphthalene-2-sulphonate.

KpacHbii OuapoBaTens

CgH 4N3Na,OfS,; = 496.4.

CAS — 25956-17-6.

Profile
Allura red AC is used as a colouring agent in drugs, cosmetics,
and foodstuffs.

Amaranth

Amarant; Amaranto; Bordeaux S; Cl Acid Red 27; Cl Food Red
9; Colour Index No. 16185; E123; formerly FD & C Red No. 2;
Naphtol Rot S. It consists mainly of trisodium 3-hydroxy-4-(4-sul-
phonato- | -naphthylazo)naphthalene-2,7-disulphonate.
AMapaHT

CyoH | N3NasO 4S3 = 604.5.

CAS — 915-67-3.
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NoTE. The name amaranth is also used to refer to a number of spe-
cies of plant in the genus Amaranthus, some of which have been
used as a source of dyes.

Profile
Amaranth is used as a colouring agent in medicines, foodstuffs,
and cosmetics.

Carcinogenicity. Although some evidence of carcinogenicity

was found in early animal studies, subsequent work failed to

confirm these findings and in the UK amaranth is considered

suitable for use as a food colour.

1. MAFF. Food advisory committee: final report on the review of
the colouring matter in food regulations 1973. FAAC/REP/4.
London: HMSO, 1987.

Annatto
ClI Natural Orange 4; Colour Index No. 75120; E160(b).

AHHaTO
CAS — 1393-63-1.

Bixin
EI160(b). Methyl (9-cis)-hydrogen-6,6'-diapo-y,y-carotenedio-
ate.

BukenH
CysH300, = 394.5.
CAS — 6983-79-5.

Norbixin

E160(b). 6,6'-Diapo-y,y-carotenedioic acid.
Hop6ukcmH

Cy4H,50,4 = 380.5.

CAS — 542-40-5.
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Profile

Annatto is a colouring agent extracted from the seeds of Bixa
orellana. It and its derivatives, the carotenoids bixin and norbix-
in, are used to colour foods, drugs, and cosmetics.

Bixin and norbixin exist in both cis- and trans- forms, with the
cis- forms being the major colouring components.

Hypersensitivity. Hypersensitivity reactions to annatto have
been reported rarely. A single case of anaphylaxis has been re-
ported in a male patient, after consumption of cereal coloured
with annatto.® Sensitivity was confirmed with a skin test. The
design of several oral challenge studies using annatto has been
criticised in a literature review.2 However, the authors of the re-
view acknowledge that annatto may cause rare but severe reac-
tions in some patients, and may worsen the symptoms of patients
with recurrent urticaria.
1. Nish WA et al. Anaphylaxis to annatto dye: a case report. Ann
Allergy 1991; 66: 129-31.
2. Lucas CD et al. The role of natural color additives in food aller-
gy. Adv Food Nutr Res 2001; 43: 195-216.

Beetroot Red
Beet Red; E162; Rojo de remolacha.

CaekonbHbIM KpacHbir
CAS — 7659-95-2 (betanine).

Profile

Beetroot red is obtained from the roots of red beets, Beta vulgaris
var. rubra (Chenopodiaceae). The main colouring principle con-
sists of betacyanins of which betanine is the main constituent.
Beetroot red is used as a colouring agent for drugs, foodstuffs,
and cosmetics.

Black PN

Brilliant Black BN; Brilliant Black PN; Cl Food Black |; Colour In-
dex No. 28440; EI51; Negro brillante BN; Negro PN; Noir Bril-
lant BN. It consists mainly of tetrasodium 4-acetamido-5-hy-
droxy-6-[7-sulphonato-4-(4-sulphonatophenylazo)- | -naphthyla-
zo]naphthalene-|,7-disulphonate.

BpuannaHToBbit HépHbit PN; Yéprbiit BaecTawmin PN

CygH 7NsNa,O 4S5, = 867.7.

CAS — 2519-30-4.
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Black PN is used as a colouring agent in medicines, cosmetics,
and foods.

Bordeaux B

Azorubrum; Burdeos B; Cl Acid Red 17; Colour Index No.
16180. It consists mainly of disodium 3-hydroxy-4-(1-naphthyla-
zo)naphthalene-2,7-disulphonate.

KncroTHein Bopao

CyoH ,N;Na, 055, = 502.4.

CAS — 5858-33-3.
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