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Interaction of substances during the process of paper chromatography

The fundamental principle of paper chromatography is that the compounds move independently
of each other on the paper strip, and their quality is thus determined by their position. Conse-
quently, the substances appear as discrete spots. In contrast, there frequently appear more
stretched bands—homogeneous or structured —or the spots are of the so-called ‘‘comet’” shape,
instead of being discrete spotsi—8. These phenomena may be explained partly by dissociation of
the compounds, partly by interaction of the substances (eventually that of the substances and
the solvent). It may be noted that the same phenomenon is encountered in the paper chromato-
graphy of both inorganic’-? and organic substances.

HackMAN AND LAzaRUS in referring to one of our papers!-— where the phenomena occurring
during the simultaneous chromatographing of different amino acids were explained as being due
to their interaction—wrote as follows!®: ““If this explanation is correct then the interpretation
of paper chromatography would become extremely complicated, results of earlier workers might
have to be reassessed and the usefulness of paper chromatography for the quantitative and
qualitative analysis of amino acids would be considerably reduced’’.

First of all, it may be noted that the basis of this conclusion is not the explanation but
the phenomenon itself. The impressive resulls and vast usefulness of paper chromatography as a
microanalytical method—especially in analysis of amino acids—is beyond doubt. However, the
results of the paper chromatography may be considered adequate only if the fundamental con-
dition mentioned above, i.e. the independent movement of the substances, is fulfilled.

HackMaN AND 1.azARUS suggest interaction between the glutamic acid and the phenol and
effect of change of pH as a possible explanation for the phenomenon. We can also confirm the
multiple spots phenomenon with glutamic acid alone, using phenol as solvent. In our opinion,
however, the interaction of the amino acids is proved by the following experiments. On simul-
taneous chromatographing of the glycine and glutamic acid (solvent: butanol-acetic acid) three
spots appeared, at the mol ratios: 3:1, 4:1, 5:1, but when the glycine and glutamic acid were
separately chromatographed only a single spot appeared in every case.

The arginine and glutamic acid being simultaneously chromatographed with phenol, the
change of Rp values is most pronounced at 1:4 mol ratio, according to FRANKEL's statement,
i.e. these amino acids form a so-called molecule compound at this mol ratio'’. The change of
Rp values and stretching of spots may be observed if the amino acids are soluble either in buffer
solution or water, and is most pronounced at pH 3.2 and 7. (The pH of the saturated solution
of the molecule compound is 3.2.) Naturally, the phenomenon cannot be observed at extreme
low and high pH values owing to the decomposition of the molecule compound. However, the
multiple spots phenomenon appears in the presence of larger amount of amino acids only. In
these and the above-mentioned experiments the amount of amino acids were about 10-20y and
in no case more than 50 . .

Our explanation of the role of amino and carboxyl groups in the interaction is consistent
with the following experiment also: if these groups are blocked by metal complex formation®the
interaction (change of Ry values) cannot be observed!?. In our opinion the chromatography of
amino acid-metal complexes instead of free amino acids is one of the most promising methods
for the more exact paper chromatography of the amino acids.
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