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Regulations governing the use of colourants in foods and in pharmaceuticals vary throughout
the world with many differences from country to country in the dyes permitted. Hard
gelatin capsules are marketed on a world-wide basis and a problem arises in the selection of
colouring materials of international acceptability. In view of the nature of the compounds
and the manufacturing procedures commerical dye materials are inevitably contaminated
with impurities. These subsidiary impurities are usually closely related to the main component
and are sometimes excluded dyes in their own right.

The aim of the present investigation was to examine a range of the commercial dye products
available as a standard colour with the dual objects of assessing the quantities of subsidiaries
present and of obtaining a qualitative ‘impurity profile’ for identification purposes. Amaranth
(trisodium salt of 1-(4-sulpho-1-naphthylazo)-2-naphthol-3,6-disulphonic acid) and Sunset
Yellow FCF (disodium salt of 1-p-sulphophenylazo-2-naphthol-6-sulphonic acid) were
selected and thirteen different commercial samples of the former and twelve of the latter were
chromatographed on prespread films of cellulose (Macherey Nagel CEL 300 0-2 mm) using
the solvent systems specified in the appropriate British Standard. The light absorption of the
dried chromatograms at 525 nm was measured by scanning the films by transmission in a
Vitatron TLD 100 flying spot densitometer in the log mode at a scanning speed of 1 cm/min
using a 0-25 mm aperture and a strike length of 14 mm. Peak areas were estimated directly by
means of a Vitatron integrating recorder and related to the concentrations of components by
reference to standards.

The Amaranth samples showed between 784 and 99-79%; of the total absorption in the
major peak with some variation in the subsidiaries. Of the subsidiaries Fast Red E is per-
mitted in Britain but not in the E.E.C. (although the French National Standard contains it).
The Sunset Yellow samples had a lower range of major peak absorption of 93:6 to 98:6 per
cent but the distribution of the subsidiaries was more varied. The subsidiary Orange II is no
longer permitted in any country. Each sample showed a characteristic impurity profile which
enabled the manufacturing source to be identified.
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The soda lime pyrolysis of saccharin
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We have repeatedly observed that a primary aromatic amine, detected by the Stenhouse
reaction (Stenhouse, 1870), is formed when saccharin, or its sodium salt, is subjected to soda
lime pyrolysis. In an effort to characterize the products formed in this common, semi-micro
qualitative test, the pyrolysis was carried out on a larger, test-tube scale and the distillate was
collected and dried. The distillate was then subjected to gas-liquid chromatography using a
column packed with 109, polyethylene glycol adipate on celite, and to column chromato-
graphy on neutral alumina. The products were identified by comparison of their physical
characteristics with authentic samples, and, in some cases, by the preparation of suitable
derivatives. In this way saccharin was found to give rise to benzene, aniline, benzonitrile,
biphenyl, dipheny!l sulphide, carbazole and ammonia. Examination of the carbonized
residue remaining after pyrolysis showed that it contained some benzenesulphonamide,
together with the anions S—, SO, and a trace of SO,~.

A similar soda lime fusion of benzenesulphonamide resulted in the formation of the same
products, with the exception of benzonitrile.

The formation of this complicated mixture of products under the drastic conditions of the



