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The use of, Sephadex G-25 in thin-layer electrophoresis.and chromatoelectro- 
phor+siS Ibf amino acids and low $nolecblar weight, peptides (i 

: ,. ,. ‘. ‘. 

Since the introduction of the thin-layer gel filtration technique in rg62f$z 
various nlodifications of this method have been described, but’ the papers dealing with 
this subject are almost exclusively connected with tlie separation, of’ high ‘molecular 
weight compounds. The possibility of using thin-layer, ,electropliore&s for amino acids 
and peptides wasbriefly mentioned in the article by DOSE ‘AND KRAUSE~; but, neither 
results not details of the tk’chnique used were given., 

I .,,. ” 

,, Jn- this’ paper we present the separation of amino acids and some low molecular 
. 

weight peptides obtained by means of thm-layer electrophoresis-and thin-layer chrom- 
atoelectrophoresis. It should be mentioned here that our attempts to apply thin-la.yer 
chromatography to mixtures of the above-mentioned compounds were not successful. 

, 

2MatdZ and methbds .’ 

,. ‘,‘. ,The separation ‘medium used was the commercially available Sephadex, G-25 
fine (Pharuiaciaj’ Vppsalai Sweden) i -The separation of amino, acids and peptides was 
carried, ‘out ‘by ‘means of thin-lajrer electrophoresis and chromatoelectrophoresis 
(a combination’ of, paper chromatography and thiu-layer electrophoresis) .’ 

(a) Tlzin-Layer eZectrophoresis. Sephadex G-25 was equilibrated for 24-48 h in a 
solvent system composed of acetic acid-formic acid-water (3 : I : 135, v/v/v), pH’r.g. 
:The de&eased glass plates (4. x 36 ‘cm) were coated with a ‘0.5’ mm thick layer of gel 
andthk samples of test solution6 were applied 3 cm from one,end of the plate. Having 
found that the application of sample directly on the gel’resultkd in’very poor resolu- 
tion, we applied the sample first to a Whatman 3MM paper strip (30 x 2 mm) and we 
‘then’ put this paper on the wet surface of the gel. Time of electrophoresis wis 3.11; 
voltage, 600 V. ’ 

.!,’ (b) Ch~omatoeZectro#zoresis. The mixture of amino acids and peptides was applied 
to ‘a Whatman No. 4 paper strip and developed by descending chromatography in 
the solvent system pyridine~methanol-water (1:,2o :5* ,,v/v/v) . The ‘paper ,chroinato- 
gram was then’ dried in air and put 3 cm from the short edge of the-plate (24 x 36 cm), 
covered, with a wet, 0.5 mm thick layer of Sephadex G-25 fine, gel. The electrophoresis 
was carri,ed .out asbefore., ,’ ,: ;’ 

., ,’ 
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In’ both ‘n%tho& (a and b), after electrophoretic separation the plates ,were 
thoroughly dried’ in’.air ,:at: room temperature, and the’.spots were dyed with 2 % 
acetone solution of ninhydrin. 

. ., :. 

.Regeneratiort of -the gd. Sephadex was regenerated by successively washing with 
an aqueous solution of ethyl alcohol ‘(about ,20,%), .a .large volume of water,. a 0.02 N 
solution.:of NaOH,and once more with water until a neutral reaction was obtained. 
After:equilibration, of ,the gel with the appropriate solvent, it can be used for further 
separati.ons. Results obtained’ are reproducible. 
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Examples of the separation of some amino acids and low molecular weight 
peptides by means of thin-layer electrophoresis are given in Figs. I and 2. The results 
show that the method offers good posSibilitie&, for the resplution of amino acid groups 
which are very difficult to separate by. paper chromatography, This method also 
permits good differentiation between low’ niolecular weight peptides and their amino - a^ 

acid components. 

Fig. I. Electroplioretic separation of amino acids. a z Val; b = Meti,c =.Trp; cl = Gly; c = Ser. 

Fig. 2. Electrophoretic separatioh of low molecular weight peptides aud their amiuo acid corn- 
.ponents. a = Lcu ; b = Gly-Leu ; c = Gly; d = Glu; e = Gly-Glu; f = Gly: 

Fig. 3 shows the complete separation of the mixture composed of 12 amino. 
acids and 8 di- and tripeptides by means of chromatdelectrophoresis., It is, necessary 
to emphasize that even in these spots, which on ,tlie photograpli ‘seem to contain a 
single substance, separate components can be distinguished by the various colours 
resulting from the use of ninhydrin. For instance, the yellow colour of- the .reaction 
product between diglycylglycine and ninhydrin allowsone to differentiate the.peptide 
from ,.,glycine. The same applies to glycylleucine, alanine and :leucylglycine;.~where 
only the,first substance yields the yellow-coloured product.with ninhydrin. 

2. : We believe that thin-layer chromatoelectrophoresis on Sephadex will find an 
application in the analysis of minute amounts of amino acids ‘and lower peptides. 
Attempts,are now being made to apply this method to the analysis of protein hydro- 
lysates ,and biological fluids. Further work in this field, with the: use of Sephadex 
G-25 superfine and G-io fine, is in progress:- :. 
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Fig. 3. Separation of amino acids and low molecular weight peptides by chromatoclectrophore~is. 
I = Gly-Cys-Glu ; 2 = Trp’; 3 = Phc ; 4 = Met ; 5 = Pro ; 6 = Glu ; 7 = Leu ; 8 = Ser; g = Leu- 
Gly,; IO = Gly-Lcu; II = Ala: 12 = Gly-Glu; 13 = Gly-Asn; 14 I Ala-Ala; 15 = Gly;.rG = 
Gly-Gly-Gly; 17 = Ala-Gly; IS = His; rg = Arg; 20 = Lys. 
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