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Studies on Separation of the Dyes in Foods by means of
High Performance Thin-Layer Chromatography (Part II)

On the separation and qualitive analysis with DEAE-Sephadex

Hitomi Takagi

The dyes in foods were separated and purified by DEAE-Sephadex ion exchange chromato-
graphy, and the separated dyes were analysed by high performance thin-layer chromatography.

1) The adsorption of tested dyes to DEAE-Sephadex was made at pH 2.8~11.7 of the
extract solutions. | |

2) The quantity of dyes adsorbed to 0.5 ml Sephadex suspension was maximum in Indigo
Carmine, amounting to 90 g, and minimum in Acid Red, the value being 18 g, among 8 dyes
(Amaranth, New Coccine, Tartrazine, Sunset Yellow FCF, Erythrosin, Acid Red, Brilliant Blue
FCF, and Indigo Carmine)mentioned in the text.

3) As the eluate for separating dyes from the adsorbent (Sephadex), equal volume mixture
of 2N-Sulfuric acid and 509 Isopropanol was most excellent.

4) As to the eluate for Brilliant Blue FCF, the mixture of 2N-Sulfuric acid and 509
Isopropanol was most excellent when the concentration of the extract was less than 0.008 %, and
on the other hand, when it was below 0.03% the mixture of 2M-Acetic acid-Sodium acetate

Buffer and 50 % Isopropanol was better because this stopped eluation of the accompanying dyes.
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10cm, Art. 5631
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Table 1 Wavelength used Table 2 Slope(a) of calibration curve of each dye

Type Dye ‘Wavelength(mg) Type Dye a(x10™®
Azo Amaranth 520 Azo Amaranth 4.00
New Coccine 508 New Coccine 3.34
Tartrazine 428 Tartrazine 4.40
Sunset Yellow FCF 482 Sunset Yellow FCF 5.15
Xanthine  Erythrosine 526 Xanthine  Erythrosine ‘ 0.101
Acid Red 566 Acid Red 0.185
Triphenyl Brilliant Blue FCF 612 Triphenyl Brilliant Blue FCF 0.118
Indigoid Indigo Carmine 630 Indigoid Indigo Carmine 4.27

y=aXx107?x
y . absorbance
X ! concentration of dyes (xg/ml)
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100 -

50 |

Adsorption volume (¢ g/0.5ml suspention)

. . . illiant i
Tartrazin %‘é?lss&, gcp Erythrosine Acid Red gf;e‘%‘éF E]:rlrgn?ne

Dye

New

Amaranth Coccine

extract solution
(] 1% Acetic acid (pH 2.8~2.9) V7] 0.02N-Ammonium acetat (pH 6.7~ 7.0)
Water (pH5.6~6.5) o 1 9% Ammonia (pH11.2~11.7)

Fig. 2 Influence of extract eluate pH on adsorption to Sephadex in each dye
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Table 3 Influence of H,SO, and HCI on developing of Dyes

Rf value
Dye
Control H,SO, HCl

Amaranth 0.20 0.19 0.08~0.18*
New Coccine 0.22 0.21 0.18
. Tartrazine 0.11 0.09 0.08
Sunset Yellow FCF 0.30 0.31 0.27
Erythrosin 0.54 0.54 0.55
Acid Red 0.32 0.32 0.31
Brilliant Blue FCF 0.24 0.23 0.20
Indigo Carmine 0.26 0.27 —r*
* tailing

* % faded
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BN, MTODERICLS L, BEBEOEEIC L » CiiEM, Rt B8 % 5252
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Table 4 Rf value of neutralizing eluates and eluates
bye 0.01% Dye 2N-H,SO, : 50% iso PrOH (1: 1)
solution Non-neutralization Neutralization
Amaranth 0.19 0.19 0.19
New Coccine , 0.22 0.21 0.21
Tartrazine 0.11 0.10 0.10
Sunset Yellow FCF 0.33 0.33 0.33
Erythrosine 0.60 0.61 0.61
Acid Red 0.36 0.36 0.35
Brilliant Blue FCF 0.26 0.25 0.27
Indigo Carmine 0.28 0.28 —*

* faded
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5 B1 blue
feo oD 3 R 2 rouge-purple
R31, BHERE L CHEEL b DTH e D3 dilute blue
<
: ©B1l1 ©
> o B1 oB1
2N-BEE b2 b0 L LT, 2 MER
“FEEE - b Y v AR L50% 1so 7w oS
s wRCCHEELEBL 2024 0C ST b e
THB, Ay POBEITI TV, [fHEE
BT EESI T Tou, a control
Ve 2 7 AL HE 7 b eluate : 2N-H,S0, : 50% Isopropanol (1 : 1)
Jiz, A& BFHRE20.001, 0.008, 0.01, ¢ eluate : 2M-Acetic acid-Sodium acetate Buffer :
0.03F L 00.5% & LicitBlsY, thTh 50% Isopropanol (1 : 1)
SR e . — . Fig. 3 Development of Brilliant Blue FCF by
R Y5 TR T IZR9 D, . .
DE B TE L LER LR S R 0) different eluates in 0. 019 concentration of the
Rf (EAx B Lo bDTH D, extract
Table 5 Approximate Rf values and coloration of the difarance extracting solutions
_ Elution
CO“CE““"E‘% 2N-H,SO0, : 50% iso PrOH 2M-Acetate Buffer : 509% iso PrOH
Blue Rouge-purple dilute Blue Blue Rouge-purple  dilute Blue
0.001 0.24 0.22
0.008 0.25 0.22
0.010 0.26 0.28 0.38 0.22
0.030 0.25 0.28 0.37 0.21
0.050 0.26 0.29 0.39 0.22 0.25 0.37

control 0.26
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