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Detection of Coal Tar Dyes in Foods by TLC Using Aluminium Sheet

YOKO AOYAGI*, TSUTOMU OGIWARA* EIKO AMAKAWA®* and SUKE]JI SUZUKI*

Thin layer chromatography (TLC) using an aluminium sheet for analysis of coal tar dyes in foods was

studied. The chromatographic behaviors of the 12 permitted coal tar dyes and 8 non-permitted dyes using

an aluminium sheet were the same as that using a glass plate in normal- and reversed- phase TLC. Dyes

permitted in commercial foods were developed with good reproducibility in reversed-phase TLC using an

aluminium sheet and a glass plate. Normal-phased TLC using an aluminium sheet and glass plate were

influenced by admixturing in foods and Rf values were reduced. However, normal-phased TLC was useful for

a screening test of 12 permitted coal tar dyes from commercial foods. Chromatograms on aluminium sheet

and glass plate did not disappear durinng seven months under sheild light. TLC with an aluminium sheet

could be used for analysis of coal tar dyes in foods correspounding to GLP.

Keywords . 7))V 3 =7 A — b aluminium sheet, % A#X glass plate, M &R 7 0~ F 77 7 1 — reversed-
phase thin layer chromatography, JEM#& > 0~ r 2°% 7 1 — normal-phase thin layer
chromatography, B/ ¥ — V% food coal tar dyes, ANEF 1] 5% non-permitted dyes
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Table 1. RfValues of Standard Coal Tar Dyes by TLC Using Aluminium Sheet and Glass Plate

Reversed phase™

Normal phase* I Normal phase* I

Dyes Alm*  Glass®*® Rfratio® Alm Glass  Rfratio Alm Glass Rf ratio
R2 0.75 0.71 1.05 0.05 0.05 1.00

R102 0.65 0.61 1.06 0.08 0.08 1.00

R3 0 0 - 0.56 0.56 1.00 0.77 076 1.01
R104 0 0 0.57 0.61 0.93 0.28 028 1.00
R105 0 0 0.59 0.65 0.91 0.38 038 1.00
R106 0.04 0.04 1.00 041 042 0.98 0.02 002 100
R40 0.38 0.37 1.02 0.35 0.35 1.00

Y4 0.76 0.75 1.01 0.05 0.05 1.00

Y5 0.45 0.44 1.02 0.33 0.33 1.00

Bl 0.16 0.16 1.00 0.20 0.21 0.95

B2 0.68 0.69 0.99 0.19 0.18 1.05

G3 0.18 0.18 1.00 0.08 0.08 1.00

Azorbin 0.18 0.18 1.00 0.14 0.15 0.93

Fast Red E 0.25 0.23 1.09 0.39 041 0.95

Orange Il 0.08 0.08 1.00 0.62 0.60 1.03

Quinoline Yellow*(Sigma) 0.43 0.43 1.00
Quinoline Yellow*(Chroma) 0.58 0.58 1.00
Quinoline Yellow*(Tokyo Kasei)  0.13 0.12 1.08
Light Green SF Yellowish 0.15 0.15 1.00
Patent Blue Violet(Sigma,C.1.N0.42045) 0.06 0.06 1.00
Patent Blue Violet(Sigma,C.1.N0.42051) 0.03 0.03 1.00
Acid Green 50 0.16 0.17 0.94

0.56 0.54 1.04
0.13 0.12 1.08
0.56 0.52 1.08
0.17 0.18 0.94
0.35 0.39 0.90
0.08 0.08 1.00
0.09 0.09 1.00

* 1 : solvent system A, methanol-acetonitrile-5% aqueous sodium sulfate solution(3 : 3 : 10)

* 2 : soluvent system B, ethyl acetate-methanol-28% aquerous ammonia(3.3:1:1)

% 3 : solvent system C, isoamyl alcohol-#-butyl alcohol-petroleum ether-1 mol/L sodium hydroxide solution(1:1:1: 1, upper layer) for

xanthin dyes
% 4  TLC using aluminium sheet
* 5 . TLC using glass plate

% 6 . Rfvalue of dye using aluminium sheet / Rf value of dye using glass plate

% 7 . Rfvalue of main spot
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Table 2. RfRatio of Coal Tar Dyes from Commercial Foods Using
Aluminium Sheet and Glass Plate by Reversed-Phase TLC

Rfratio*
Food Dye n Aluminium sheet Glass plate
Min. Max. Ave. CV(%) Min. Max. Ave. CV(%)
Confectionaries  R102 5 1.00 1.00 1.00 0.0 1.00 1.02 1.00 0.9
R40 1 1.09 1.10
Y4 19 1.00 1.01 1.00 0.3 0.95 1.00 0.99 14
Y5 9 0.98 1.03 1.00 1.3 1.00 1.08 1.01 2.7
B1 16 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
Protein rich foods R102 9 1.00 1.02 1.01 1.0 1.00 1.02 1.00 0.7
Y4 1 1.04 1.04
Y5 4 1.00 1.10 1.04 4.7 1.00 1.05 1.02 2.3
Salty foods R102 7 0.98 1.00 1.00 0.7 1.00 1.02 1.00 0.7
Y4 8 1.00 1.01 1.00 04 0.99 1.02 1.00 0.6
Y5 4 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
Bl 3 1.00 1.08 1.03 4.5 1.00 1.00 1.00 0.0
Soft drinks R2 3 1.00 1.04 1.02 2.0 1.00 1.06 1.03 3.0
R102 2 0.98 1.00 0.99 1.00 1.04 1.02
Y4 3 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
Y5 5 0.98 1.02 1.00 14 1.00 1.05 1.01 2.2
Bl 4 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0

* 1 : Rfvalue of dye from commercial food / Rf value of standard dye
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Table 3. RfRatio of Coal Tar Dyes from Commercial Foods Using
Aluminium Sheet and Glass Plate by Normal-Phase TLC*'

Rfratio*
Food Dye n Aluminium sheet Glass plate
Min. Max. Ave. CV(%) Min. Max. Ave. CV(%)
Confectionaries  R102 5 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
R3 4 091 1.07 1.07 6.7 0.87 1.02 0.87 7.5
R106 6 0.90 1.03 0.95 5.2 0.86 1.03 0.95 7.2
R40 1 0.88 0.88
Y4 19 0.75 1.33 0.97 84 1.00 1.00 1.00 0.0
Y5 9 0.76 1.08 0.93 10.2 0.71 0.97 0.91 7.5
Bl 16 0.85 1.00 0.96 7.0 0.83 1.10 0.94 6.5
Protein rich foods R102 9 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
R3 2 1.00 1.04 1.02 0.94 0.96 0.95
R106 7 0.92 1.00 0.98 3.5 0.90 1.03 0.94 5.0
Y4 1 1.00 1.00
Y5 4 0.72 0.92 0.87 11.2 0.68 0.91 079 119
Salty foods R102 7 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
R106 7 0.91 1.06 0.99 5.1 0.92 115 1.01 7.3
Y4 8 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
Y5 4 0.93 1.09 0.97 8.2 0.75 0.96 0.89 8.2
Bl 3 0.89 1.00 0.98 2.9 0.82 0.94 0.95 0.5
Soft drinks R2 3 1.00 1.00 1.00 0.0 1.00 1.00 1.00 0.0
R102 2 0.88 1.00 0.94 1.00 1.00 1.00
Y4 3 1.00 1.00 1.00 0.0 1.00 1.60 1.00 0.0
Y5 5 1.00 1.04 1.02 22 0.91 1.00 0.97 4.1
Bl 4 1.00 1.06 1.03 3.1 0.85 1.00 0.95 6.5

* 1 : solvent system B

% 2 . Rf value of dye from commercial food / Bf value of standard dye
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