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Determination of Coal-Tar Dyes in Processed Foods
by High Performance Liquid Chromatography
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Fig. 1  High Performance Liquid Chromatograms of Coal-Tar Dyes

Condition ;

column: Nucleosil 5C 5 (4 mm . D.x 250 mm)

mobile phase: (A) CH,OH : 0.2% CH,COONH, = 27 : 73
(B) CH;0H : 0.2% CH,COONH, = 43 : 57
(C) CH,CN : CH;0H : 0.2% CH,COONH, = 25: 32: 43

flow rate: 0.5 ml/min

Dyes; Y-4: Food Yellow No. 4, R-2: Food Red No. 2, B-2: Food Blue No. 2, R-102: Food Red No. 102,
Y-5: Food Yellow No. 5. G-3: Food Green No. 3, B-1: Food Blue No. 1. R-3: Food Red No. 3.
R-106:Food Red No. 106, R-104: Food Red No. 104. R-105: Food Red No. 105
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Table | Recoveries of Coal-Tar Dyes Added to Processed Foods
Recoveries ¥ (%)
Foods Added Fgod Food Food Food Food Food Food Food Food Food  Food
(4g/8)  Yellow Yellow Red Red Red Red Red Red Blue Blue  Green
No.4 No.5 No.2 No.3 No.102 No.104 No.105 No.106 No.1 No.2 No.3
Confectioneries 50 96. 4 96.6  96.0 1010 98.2 92.9 94.5 98.4 96.3 93.1 97.0
Pickles 100 1015 97.3 949 100.3  99.4 93.9 99.4 97.4 97.5 95.1 99.6
Fish paste products 50 92.1 98.1 97.4 99.1  96.6 93.2 94.1 99.7 97.0 90.6 98.0
Sakura-mochi 0.5 93.5 88.5 89.2 89.0 91.8 100.3
Salted pollack roe 10 83.4 100.1 86.2 95.2  99.3 78.6 53.2 99.3

a) Values are averages of triplicate data
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Table 2 Analytical Results of Coal-Tar Dyes in Processed Foods

Contents of coal-tar dyes (ug/g)

Foods Food Food Food Food Food Food Food Food
Yellow Yellow Red Red Red Red Red Blue
No. 4 No. 5 No. 3 No.102  No.104  No.105  No.106 No. 1
Confectioneries
Nerikiri No. 1 5.8 0.7 2.2
No. 2 94.5
Gyuhi 3.2 0.2
Yokan 7.6 1.1
Japanese-style No. 1 10. 2 2.4
confectioneries No. 2 L9 0.7
(Undried and semi-dried) No. 3 2.4 0.5
No. 4 0.4
No. 5 3.5
No. 6 2.2 0.9
No. 7 1.1
Sakura-mochi No. 1 0.31 0.10
No. 2 0. 04 0.10
No. 3 0.25 0. 06
No. 4 0.02 0.29 0.14
No. 5 2.51
No. 6 0.33
No. 7 0.49 0.17
No. 8 0.17
No. 9 0.07
No. 10 0. 14 0.21
Daifuku-mochi No. 1 0. 06
No. 2 0. 10
Uguisu-mochi 20.0 3.5
Suama No. 1 0.3 0.2
No. 2 1.7 0.5
Foreign-style 2.8
confectioneries
Dry-confectioneries No. 1 146.0 12.5
No. 2 104.0 12.5
No. 3 11.9
No. 4 8.7 3.1
No. 5 5.0 12.9




Contents of coal-tar dyes (ug/g)

Food Food Food Food Food Food Food Food
Yellow Yellow Red Red Red Red Red Blue
No. 4 No. 5 No. 3 No.102  No.104 No.105  No.106 No. 1
Pickles
Pickled radish No. 1 95.5
(Takuan-zuke) No. 2 76.6
No. 3 124.0
No. 4 90. 6
No. 5 91.6
No. 6 115.0
Radish soaked in miso No. 1 165.0 32.4 6.7
(Miso-zuke) No. 2 221.0 125.0 10.8
Pickled eggplant 65.7
(Nasu-zuke)
Pickled cucumber 25.5
(Kyuri-zuke)
Processed sea food
Fish paste products No. 1 15.5 5.6 0.2
(Naruto) - No. 2 1.0 37.5 0.2 10.5 1.9
No. 3 1.4 57.2 12.0 2.3
No. 4 30.0 0.5 2.9
No. 5 0.7 4.1 2.1 8.1 1.3
No. 6 109.0 4.6
Fish paste products No. 1 12.5 3.5
(Kamaboko) No. 2 25.6
No. 3 65. 3
No. 4 10. 8
No. 5 7.9 0.4 0.3
No. 6 37.1
Salted pollack roe No. 1 7.5 0.8 5.1
(Tarako) No. 2 1.8 7.9
No. 3 2.1
No. 4 22.5 26.2
No. 5 10.1 11.7
No. 6 7.3 6.0 12.2
No. 7 1.3 17.3 13.1
Whale bacon 332.0
Pickled octopus No. 1 29.1
(Sudako) No. 2 525.0
Denbu 20.0
Seasoned purple laver 320.0 60. 8
Candies No. 1 28.2
No. 2 25.6
Beverages No. 1 78.6
No. 2 26.0
No. 3 9.2 22.0

Food Red No.2, Food Blue No.2 and Food Green No.3 were not detected in all samples.
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A method was proposed for the extraction. clean-up
and quantitative determination of coal-tar dyes in
processed foods. Dyes in confectioneries, pickles, fish
paste products and salted pollack roe were extracted
with aqueous ethanol containing ammonia. For
sakura-mochi, dyes remained in the samples even on
repeated the extraction, however, satisfactory results
were obtained by digesting the samples with takadia-
stase prior to the extraction. After clean-up by polya-
mide column or Sep-pak C,4 cartridge, the dyes in the
extracts were determined by high performance liquid
chromatography.

The detection limits of dyes were 1~10ng. The
recoveries of dyes added to confectioneries, pickles, fish
paste products. sakura-mochi and salted pollack roe
were more than 83% except Food Red No. 104 and No.
105 added to salted pollack roe.

The dyes contents in most of processed foods were



less than 50 £g/g, while the contents in some dry-con-
fectioneries, pickles and processed sea foods were more

than 100 xg/g.



