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Investigation of the Detection Limit and Isolation Conditions of Coal Tar Dyes in Foods Using TLC

Yoko MIKAMI?, Rio SUZUKI?, Yuko TAKAGI?, Narue SAKAMAKI® and Chigusa KOBAYASHI?

We generally visually detect food coloring with thin layer chromatography (TLC) as a qualitative test; however, the lowest
concentrations of colorings vary according to the individual, coloring, and TLC plate type. In this study, we investigated the lowest
limit concentration of 17 coal tar dyes as TLC permitted or non-permitted dye via visual evaluations. We spotted and developed four
contiguous concentration solutions from 0.1 to 50 pg/mL aqueous solutions of these dyes on silica gel and RP-18 TLC plates. Then, 35
inspectors detected and judged the lowest visible (as dye spots) concentration level for each dye. The results showed the contrasts
between the two types of TLC plates, dyes, and inspectors, with a concentration difference greater than 10.

In addition, the existing silica gel plate condition did not divide Food Red 2, Food Red 102, Food Yellow 4, and Food Green 3; as
such, it would be difficult to detect these dyes in food. We investigated the sufficient developing conditions; a mixture of 1-butanol,
ethyl alcohol, and 3% acetic acid (7:2:4) separated them adequately. Additionally, the mixture of ethyl acetate, methyl alcohol, and 28%

ammonia solution (4:2:1:2) developed ponceau-6R on silica gel plates.

Keywords: acid coal tar dye, thin-layer chromatography, food
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