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Studies on Separation of the Dyes in Foods by meane of

High Performance Thin-Layer Chromatography (Part. I)
On the Developers of Water-Soluble Coal-tar Dyes

Hitomi Takagi

The different known water-soluble coal-tar dyes were studied as to their separation by
means of developing soluvents in HPTLC silica gel 60 plates. In the primary development
the designed developer (n-butanol, methyl-ethyl-ketone, 15% ammonia and water at the
ratio of 4, 2, 1, and 1 in vol.) was demonstrated to be superior in separating capacity
showing clearer and more collective spots by addition of pyridine to the developer.

The separating capacity of the different dyes was superior at the concentrations of

0.01~0.05%. About 60 minutes were required for development at the temperature of
26.0 + 2.0C.
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Table 1 Water-soluble coal-tar dyes

Type ’ Dye Name of Food Dye
Azo "~ Amaranth Food Red No2
 New Coccine Food Red Na102
Tartrazine Food Yellow No4
Sunset Yellow FCF  Food Yellow M5
Xanthine Erythrosine | %m'Ra No 3
Acid Red o Food Red No 106
Triphenyl .Brilliant Blue FCF Food Blue Nol
Indigoid Indigo Carmine Food Blue Na2
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Table 2 Developers used

No. Developer System

S —1 Methyl-Ethyl-Ketone : Water (20: 1.0)

S — 2 Methyl - Ethyl- Ketone : Acetone : Water (10 : 0.1 : 0.4)

S —3 Chloroform : Acetone : Isopropanol : 5% Sulfurous Acid (30:40:20 :10)
S —4 n-Propanol : Formic Acid (80 :20)

S—=5 n-Butyl Acetate : Pyridine : Water (30 :45 :25)

S -6 Ethyl Acetate : Pyridine : 28% Ammonia (5 : 2 : 1)

S—1T7 Ethyl Acetate : Pyridine : Water (10:10: 1)

S —8 Ethyl Acetate : Methanol : 28% Ammonia (3.3 : 1 : 1)

S -9 Ethyl Acetate : Methanol : 28% Ammonia (4.5 : 1 : 0.7)

S —10 Ethyl Acetate : Methanol : 28% Ammonia (5 : 2 : 1)

S —11 Ethyl Acetate : Methanol : 25% Ammonia (9 : 2 : 1.4)

S —12 Ethyl Acetate : Methanol : 5N Ammonia (60 :30 : 10)

S —13 n-Butanol : Methyl-Ethyl- Ketone : 25% A mmonia : Water (4 :2 :1:1)
S —14 n-Butanol : Methyl-Ethyl - Ketone : 1 % Ammonia : Water (4 :2 : ] : 1)
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Table 3 Approximate RS values of water-soluble coal -tar dyes

Dye Developer

S-8 §S-9 S—-10 S-11 S-12
Amaranth 0.06 0 0.03 0 0.12
New Coccine 0.11 0 0.04 0 0.08
Tartrazine 0.06 0 0.04 0 0.15
Sunset Yellow FCF 0.37 0.05 0.26 0.05 0.40
Erythrosine 0.63 0.34 0.62 0.23 0.60
Acid Red 0.55 _ 0.14 0.3 0.08 0.34
Brilliant Blue FCF | 0.25% o001 015% o002  0.26%
Indigo Carmine 0.22%X 0 X g X 0 X 0 *

% Tailing
X Discolouration
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Table 4 Approximate RS values water-soluble coal-tar dyes

Developer

Dye S 13 S 14
Amaranth 0.08 0.14
New Coccine 0.14 0.15
Tartrazine 0.02 0.08
Sunset Yellow FCF 0.28 0.31
Erythrosine 0.50 0.73
Acid Red 0.31 0.28
Brilliant Blue FCF 0.24 0.20
Indigo Carmine — X 0.24

% Discolouration
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Fig. 1 Relationship between Rf values of the
ditferent dyes and concentrations of ammonia
in the developer (n-butanol, methyl-ethyl-ketone .
ammonia and water at the ratio of 4, 2., 1,
and 1 in vol)
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Table 5 Approximate RS values of water-soluble coal-tar dyes

Developer

Dye A B C D
Amaranth 0 0.17 0.21% 0.18
New Coccine 0 0.17 0.17 0.16
Tartrazine 0 0.14 0.16 0.13
Sunset Yellow FCF|  0.16 0.32 0.42 0.32
Erythrosine 0.48 0.57 0.77 0.58
Acid Red 0.18 0.34 033 _ 0.33
Brilliant Blue FCF| 0.05 0.25 0.6 0.4
Indigo Carmine 0.02°% o2 0.26% 0.7

% Tailing
Developer system

A : n-Butanol : Methyl- Ethyl- Ketone : 15% Ammonia :Pyridine (4:2:1:1)
B : n- Butanol : Methyl- Ethyl- Ketone: 15% Ammonia : Water :Pyridine @:2:1:1:1)
C : n-Butanol : Methyl- Ethyl- Ketone :15% Ammonia : Water :Pyridine 4:2:1:1:0.5)
D : n-Butanol : Methyl- Ethyl- Ketone : 15% Ammonia : Water : Pyridine (4:2:1:1:0.1)
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Fig. 2

Comparison of separation of the defferent dyes with the deve-
loper a (n-butanol, methyl-ethyl- ketone, 15% ammonia and water
at the ratio of 4, 2, 1, and 1 in vol.) and b(the same as
the former, but pyridine was added in 0.1 in vol.)

1 Amaranth 2New Coccine 3 Tartrazine 4Sunset Yellow FCF

5 Erythrosine 6 Acid Red 7Brilliant Blue FCF 8Indigo Carmine

Developer system
a:n-Butanol: Methyl -Ethyl-Ketone: 15% Ammonia: Water (4:2:1:1) )
b:n- Butanol: Methyl-E thyl- Ketone: 15% Ammonia: Water : Pyridine (4:2:1:1 :0.1)
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Fig. 3 Separation of spots according to the concentrations of
the mixture of different dyes in the developer (n-butanol,
methyl- ethyl - ketone, 15% ammonia and water at the ratio of 4,
2,1, 1 and 0.1 in vol.)

1 0.001% 2 0.002% 3 0.01% 4 0.02% 5 005% 6 0.10%

Erythrosine > Acid Red > Sunset Yellow FCF > Indigo Carmine >
Brilliant Blue FCF > New Coccine > Amaranth > Tartrazine
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