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Studies on Separation and Analysis of Food Dyes
by Sephadex Column Chromatography

Koichiro Komatl and Shotaro Sato

A simple method for separation and determination of food dyes was investigated
by using Sephadex G-10 and LH-20. Eluants were used in the condition of simple
aqueous solution and 50 9 ethyl alcohol solution of sodium phosphate dibasic.

Adsorption intensity of Sephadex and food dyes was expressed as R values. R
values of the dyes in above menthioned eluants was ratio of two distances dyes band
and eluant sarface in a Sephadex column that travelled. The dyes containing
halogen radical was strongly shown adsorption on both Sephadex G-10 and LH-20.
Elution of the dyes from such a column was easier LH-20 than G-10.

The chromatogram for separation of mixture twelve kinds of dyes was developing
until the fastest bands (blue or red) reached botton of the column. By using
0.002M sodium phosphate solution as the eluant, 12 food dyes were separated into
seven groups on Sephadex G-10, that is A (Acid Red), B (Brilliant Blue FCF), C
(Tartrazine), D (Acid Violet 6B, New Coccine), E (Sunset Yellow FCF, Erythrosine,
Amaranth, Indigocarmine), F (Fosine), G (Rose Bengale, Phloxine).

Separation and determination from a mixture of ordinary SHOYU SAUCE using
for ARARE (rice-cake cubes) and eight kinds of dyes was developed until all of fast
elute bands (blug, red and yellow) eluted from bottom of the column. The dyes
between Amaranth, Sunset Yellow FCF and Indigocarmine in E group could not be
separated on Sephadex G-10 and LH-20 in this case. But they were separated by
exchange the electrolyte concentration of eluants from 0.02M to 0.006 M in the

developing process.
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Table 1. R Values of Dyes on Sephadex G-10 Column Chromatography

Numbers of the R Values
Dyes halogen radical in
each molecule of Dyes L2 ‘ 3 { 4 } 5
Rose Bengale (R-105) L T@, @ 1272 0.006 | 0.006 | 0.006| 0.006
Phloxine (R-104) Br (4), dl (4) 0.954 | 0.015| 0.015| 0.015| 0.012
Eosine (R-103) I Br (4) , 0.954 I 0.021| 0.021| 0.021| 0.015
Erythrosine (R-3) 1 1.636 1 0.042 | 0.042 | 0.030 | 0.021
Sunset Yellow FCF (Y-5) 1.818  0.045| 0.042 | 0.033| 0.021
Amarnth (R-2) 1.690 | 0.061 | 0.08 | 0.045| 0.027
Indigocamine (B-2) 1.954 | 0.070 | 0.061| 0.061 | 0.030
Acid Violet 6B (V-1) 1.590  0.151 | 0.128 | 0.076 | 0.067
New Coccine (R-102) 1272 0.151| 0.133 | 0.112 0.061
Tartrazine (Y-4) 1.863 ! 0.566 | 0.473 | 0.241 0.136
Brilliant Blue FCF (B-1) 1.811: 0.591 | 0.530| 0.363 0.272
Acid Red (R-106) 1.954 : 0.586 | 0.560 | 0.485 0.294

Eluants
1: Distilled Water
2:0.006 M Sodium Phosphate Solution
3:0.02M Sodium Phosphate Solulion
4: 0.07M Sodium Phosphate Soluticn
5:0.15M Sodium Phosphate Solution
R Value
travell distance of dye band (cm)
travell distance of eluant surface (cm)
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Table 2. R Values of Dyes on Sephadex LH-20
Column Chromatography

R Value
Dyes
1 2 l 3 4 | s
Rose Bengale . 0.871 | 0.010| 0.008} 0.028 | 0.008
Phloxine 0.880 | 0.045| 0.015| 0.059 | 0.015
Eosine 0.931 | 0.092| 0.025] 0.136 | 0.020
Erythrosine 1.031| 0.087| 0.031| 0.064 | 0.024
Sunset Yellow FCF , 1832 O 168 | 0.062 | 0.405| 0.025
Amaranth 1.663 | 0.232 | 0.069| 0.325| 0.048
Indigocarmine 1.432 | 0.281| 0.098 | 0.598 , 0.073
Acid Violet 6B 1.658 | 0.309 | 0.114 | 0.627 | 0.094
New Coccine 1.693 | 0.330 | 0.127 | 0.681 | 0.109
Tartrazine 1.894 | 0.437 | 0.295| 1.024 | 0.181
Brilliant Blue FCF 1.902 | 0.664 | 0.438 | 1.113 | 0.347
Acid Red | 1.799 | 0.614 0.400 | 1.080 | 0.360
Eluants

1:509% Ethyl Alcohol

2:0.006 M Sodium Phosphate Solution

3:0.02M Sodium Phosphate Solution

4:0.02M Sodium phosphate Solution Containing
50 % Ethyl Alcohol

: 0.15M Sodium Phosphate Solution
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Table 3. Wave Length Used for Standard
Curve of Dyes

Dyes i Solvents Wavemiength

Rose Bengale P., EtOH | 550
Phloxine P., EtOH 540
Eosine P., EtOH 518
Erythrosine P., EtOH 526
Sunset Yellow FCF P., EtOH 482
Amaranth P., EtOH 520
Indigocarmine P., EtOH 612
Acid Violet 6B P., EtOH 550
New Coccine P., EtOH 510
Tartrazine P. 430
Brilliant Blue FCF P. 630
Acid Red P. 566
Solvents

P. : 0.006 M Sodium Phosphate Solution
EtOH : 50% Ethyl Alcohol
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Fig. 1. Relation of eluants concentration and recovery ratio

from Sephadex G-10
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Fig. 2. Relation of eluants concentration and recovery ratio from Sephadex LH-20
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Fig. 3. Chromatogram of mixture twelve kinds of dyes by

Sephadex G-10 and LH-20
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Table 4. Recovery Ratio of Dyes from the Mixture of Shoyu Sauce Using for
ARARE and Eight Kinds of Dyes by Sephadex G-10 and LH-20
Column Chromatography

Sephadex G-10 Sephadex LH-20
Dyes Added (mg/L) — - |
Found(mg/L) |Recovery (%)| Found (mg/L)| Recovery (%)
Phloxine 24.6 20.4 82.9 22.8 92.7
Ameranth 15.3 14.5 94.8 14.3 93.5
Sunset Yellow FCF 51.0 47.1 92.2 50.6 99.2
Indigocarmine 22.8 18.9 82.5 21.4 93.9
New Coccine 15.1 13.5 89.4 14.1 93.4
Tartrazine 301.4 296.7 9.4 298.5 99.0
Brilliant Blue FCF 52.6 52.3 99. 4 52.0 98.9
Acid Red 149.3 148.1 99.2 148.9 99.7
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