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Separation and detection of basic dyes by polyamide thin-layer 
chromatography 

Basic dyes are not permissible for use as food additives now, but an analytical 
method for the compounds is necessary because there is the danger of them being used 
or mised in foods and pharmaceutical formulations either erroneously or illegally. 
Thin-layer chromatography (TLC) using only silica gel plates has previously been 
applied to the analysis of basic dyes 1. No results however, have proved entirely satis- 
factory. In this paper, therefore, an attempt at analysis was made using polyamide 
layers, which are frequently used for separation and identification of water and oil- 
soluble dye+0. 

Adsorbent. Polyamide powder (obtained from E. Merck, Darmstadt, G.F.R.) was 
used as the adsorbent. Before use, it was washed with a volume of methanol equal to 
3-5 times the volume of polyamide powder. After drying in air, it was further dried in 
vacuum in a desiccator containing calcium chloride. 

Dyes. Each test solution of the basic dyes listed in Table I was prepared by dis- 
-solving 10 mg of each of them in I0 ml of Go% ethanol solution. AliquoJs (~1) of this 
solution were used for TLC. 

Develo~i~zg solvents. (a) Benzene ; (b) carbon tetrachloride ; (c) methanol ; 

(d) ethanol; (e) ZS O/” ammonia-methanol (I. : S) ; (f) benzene-methanol (5: I) ; and 
,(g) carbon tetrachloride-methanol (4: I). All the solvents were of analytical grade. 

Preparation of the thin i?a.~ers. Glass plates (20 x 20 cm) were coated with a 
homogeneous slurry composed of 15 g polyamide powder .and 50 ml of isopropanol by 
means of an applicator giving a thin layer approximately 250 p in thickness. The 
coated plates were dried in air for 15 min and then at Go” for 30 min. They were kept 
in a desiccator over silica gel until-required. 
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TABLE I 

BASLC!. DYES USED IN THIS STUDY 

-_. 

Group Dyes 

Triphcnyl methane 
compounds 

Fuchsinc Base 
Crystal Violet 
Ethyl Violet 
Malachite Green 
Night Blue 

Santhene compounds Pyro.;inc G 
Rhoclamine GG 
Rhoclnmine B 

Phenazine compounds Neutral Red 
Acricline grange 
Safreninc 0 

. 

Phcnothiazine compounds Methylenc Blue 
New iVIetl~ylene~l3luc 

AZ0 conlpollncls Bismarck Brown 

Phenoxazine compounds Nile l3luc 

DeveZo$mevzt a& detectioga. 0.5-z ,ul of each test solution was spotted with a 
micropipette on the starting line z cm from the lower edge of the plates. After equili- 
brating the chamber (25 x 13 x 26 cm) with the respective developing solvent for 
20-30 min, the plates were developed by an ascending technique until the solvent 
front had travelled to a distance of IO cm from the starting line. After develdpment, 
the plates were remdved from the chamber and air dried. Each spot was detected under 
long-wavelength UV light (3650 A) in addition to ordinary illumination. 

Reszclts and discussions 
Fifteen basic dyes consisting of three santhene compounds, three phenazine 

compounds, five triphenylmethane compounds, two phenothiazine compounds, one 
azo compound and one phenoxazine compound were used$or chromategraphic anal- 
ysis on the polyamide thin layers. The RI;I v&es of the 15 dyes obtained with each of 
the seven solvent systems are summarized in Table II. The values represent main spots 
of each of the basic dyes. A few spots of minor impurities in addition to the main spots 
occurring in each test solution of the basic dyes were clearly separated and detected 
under UV light when developed with some chrokatographic solvents, especially the 
combined solvents. None of the main spots was affected by the presence of the minor 
spots. 

These dyes were not separated in such solvents as benzene or carbon tetra- 
chloride. When developed with ethanol.or methanol, for the most part, the spots were 
not separated because of their proximity to the solvent fro&. On the other hand, 
development with 28% ammonia-methanol (I :8) gave a good separation of all the 
colours with slight tailing and diffusion of the spots of triphenyl methane compounds. 

In development with benzene-methanol (5 : I), although smal.1 and sharp spots 
were obtained they were not weli separated. When develdped with ‘carbon tetra- 
chloride-methanol (4: I), the dyes were almost all completely separated as circular, 
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TA.BI,E II 

fif,.- \‘ALUES OF BASIC DYES ON POLYAMIDIS TI-IIN-LAYER PLATES USING SOLV&NT SYSTEMS El-g 

Cllromato~raphic solvcttts: (a) lxt~zctte; (I>) carbon tetrachloriclc; (c) tncthattol; (cl) ethanol; 
(c) .LQ “1; at~lmottia-mcthrLnol (I : 8) ; (f) bcnzcnc-mcthatlol (5 : I) ; (g) carbon totracl~loriclc-methanol 
(4: I). t = tailing; cl = clispcrsion; sf - solvent front. 

(7. .lJ c a! R f 6 
---___ -------____-- 

Fttchsinc Dasc 
Crystal Violet 
l.?thyl Violet 
Malachite Grcctt 
Night Blue 
Bistiiarclc 13rowti 
Nc11tra1 Reel 
Safrnnitic 0 
Acriclinc Orntt~c 
Metll~lcnc I31ttc 
New JIcthylcllc Blue 

Nile 13luc 
Pyronitic G 
I~1ioclatitittc GG 
Rhoclatititie U 

Tittic requirccl (xtiin)‘L 

0.00 0.00 0.92 0.9-t 0.81 t,c1 0.13 
0.00 0.00 o.gG - sf 0.67 t,c1 OS43 
0.00 0.02 t 0.97 - sf 0.47 t.c1 0.4-l 
- t 0.00 0.95 _- si 0.06 t,d o.q.2 

0.14 0.00 0.93 - sf 0.35 t.c1 0.39 
0.02 0.00 OS43 0.42 0.39 0.30 
0.01 0.00 O.Sl 0.55 0.20 0.5-I 
0.00 0.00 0.91 0.92 0.1 j 0.2’2 

0.00 0.00 0.8S 0.85 0.16 O.-t!5 
0.00 0.00 0.91 0.93 0.20 003.3 
0.00 0.00 O.SZ o.s5 0.07 0.2 I 

0.0s t 0.01 t o.sg o.sg 0.09 0043 
0.00 0.00 0.g2 0.93 0.26 0.4. I 
0.00 0.00 o-95 - sf 0.41 OS39 
- t os3-i t 0.90 0.93 0.83 o.so 

35 5.5 30 SO 60 3.5 

o-23 
0.54 
0.50 
0.91 
0049 
0. I7 
0.58 

o-33 
0..{2 

0.31 
0.30 
0.4.5 
0.43 
0.50 
0.X8 

70 
.-- -_--.-.- ---. 

1’ Tinic rcquirctl to asccttcl to cm from origin. 
-_ .--- 

~xnall, and sharp spots, although it was not easy to get a distinct separation aniong the 
sis groups. A typical clironlatogran~ is shown in Fig. I. 

It was observed that an increase in the carbon tetrachloride concentration in 
this solvent system effects a decrease of RF values; for the best distribution and sharp- 
mess of the spots developnlent with carbon tetrachloride-methanol (5-G : I) is re- 

Front 

04 . . . . . . . . . ,. . . . . “....s~...‘*....l~. _. . . ._ . . . . . . _ . 015 . . . _._-. 

0203 
07 

05 
014 

09 
o’*o13 

Of3 0’0 011 

0’ 06 

Fig. I. Chrotiintop-am of basic clycs on polyatiiitlc thin layers. Solvcttt system, carl)on tctrachloriclc- 
tncthnttol (4 : I) ; clc\*clopiti~ titttc, 70 mitt; tcttipcrature, 20 & t “. Spot No. : 1 ---=-- Fuclisitic 73nsc; 
2 = CkyStal Viol&; 3 = Ethyl Violet; .t = hlalachitc Crccn; 5 = Night 131~~; 0 === I3isntarclc 
13rowtt ; 7 f= Neutral Red; X = Snftxttitic 0; g = Acriclitie Omttjic; 10 = Mctllylcnc .I3111c; I I = 

New hIcth,ylcnc 131~112; 12 = Nile Uluc; 13 = Pyrottittc G; I -1 = .Rl~otlamitte GG; t 5 = Rl~ocla- 

mittc 13. 



440 NOTES 

commended for the triphenyl methane group of compounds. The solvent system 
carbon tetrachloride-methanol(3-4:1) was found to be the most useful for separating 
the other cc.:mpounds. 

The running time in the solvent system carbon tet~~~~hldiide~methanol was 
variable depending on the volume of carbon tetrachloridc. The time required was 70- 
90 min at 20 ::- I”. 

The polyamide layer’used was very durable and was easy to handle. Furthermore, 
the layer crlid not crack and peel after development with the chromatographic solvents. 
From the results obtained in this experiment, this polyamide thin layers were found to 
be more suitable for separating basic dyes than silica gel layers. 
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