
to the inhibition caused by fatty acids 
released during digestion. The effect of 
phospholipase A on the oxidase activities 
of the electron transport particle and the 
release of cytochrome c from the par- 
ticle are shown in Table 1. 

These results (10) provide evidence 
that cytochrome c exists in the electron 
transport particle as a phospholipid-cyto- 
chrome c complex similar to insoluble 
complexes of cytochrome c which have 
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Multiple pH Levels 

in Chromatograms 
Abstract. Lines of buffer solutions drawn 

longitudinally on chromatograms with a 
capillary pipette provide different levels of 
pH which affect the Rf values, color, 
fluorescence, and other properties of the 
chromatographed substances. 

In chromatographic studies of the de- 

composition products of indole deriva- 
tives (1) we have observed the influence 
of pH and of the nature of buffer solu- 
tions on the following properties of the 
chromatographed substances: (i) Rf val- 
ues; (ii) color, fluorescence, and absorp- 
tion of short-wave ultraviolet light; (iii) 
changes in color, fluorescence, and ab- 

sorption which result from exposure of 
the chromatograms to ultraviolet radia- 
tion; and (iv) color reactions with sev- 
eral reagents. 

Most of those effects can be conveni- 
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four parallel, lengthwise lines are drawn 
with a straightedge and a capillary pi- 
pette filled with buffer solutions at con- 
venient pH values. After the lines have 
dried, the solution to be chromato- 
graphed is applied with a pipette, cross- 
wise to the strips of buffer solution, in 
a band 5 mm wide, over the whole width 
of the sheet. 

Figure 1 shows a chromatogram, pre- 
pared according to this method, of a 
10-3M aqueous solution of indole-3- 
acetic acid, decomposed by ultraviolet 
radiation. Citric acid (0.lM)-disodium 
phosphate (0.2M) buffer solutions at pH 
3, 5, 7, and 8 were applied along the in- 
dicated vertical lines. Ascending chro- 
matography with acetone and water 
(8/2) was used. The outline of the 
fluorescent zones of the completed chro- 
matogram is shown. Except for zones IV 
and VI, which were not affected by the 
buffer strips and which are presumably 
nonionizable substances, all the zones 
have more or less wavy outlines. Zones 
IV, V, and VI overlap, and zone V is 
visible as an increase of the fluorescence 
of zones IV and VI, according to a wavy 
pattern. 

An example of the graphic analysis to 
which the zones may be submitted is 
shown for zone II. Closed circles mark 
the middle of the zone at the level of the 
buffer strips and crosses that at the in- 
terval between strips. At low pH levels 
the substance is in the undissociated 
form if it is an acid and in the cation 
form if it is a base. Its Rf value for zone II 
at the pH 3 level is approximately 0.1, 
and the Rf value of the crosses is, on the 
average, only slightly greater. In between 
the buffer strips the substance is there- 
fore in the same form as it is at the pH 
3 level (2). 

At high pH levels the substance is in 
the undissociated form if it is a base and 
in the anion form if it is an acid. At the 
pH 5, 7, and 8 levels, zone II has an Rf 
value in the neighborhood of 0.28, which 
may be taken as that of the base or 
anion. It is seen that the anion (or base) 
is more soluble in the solvent than the 
acid (or cation) of the substance of zone 
II. Traces of acidic or basic vapors in the 
chromatographic tank may shift the Rf 
value in between strips from the undisso- 
ciated to the ionic Rf value or vice-versa. 

Regions of more intense fluorescence 
are represented by heavier hatching. 
They were conspicuous in zones II, III, 
VII, IX, and XI. The dark areas of zone 
X (indoleacetic acid) due to the quench- 
ing of the blue fluorescence of the filter 
paper under short-wave ultraviolet light 
were more clearly visible at the lower 
pH values. 

As a result of exposure of the chro- 
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Fig. 1. Chromatogram of decomposition 
products (by ultraviolet radiation) of in- 
dole-3-acetic acid. Ascending chromatog- 
raphy. Acetone and water, 8/2. Citric 
acid-disodium phosphate buffer solutions 
(0.1 M) at pH 3, 5, 7, and 8 were applied 
along the vertical lines before chroma- 
tography. The decomposed solution was 
applied at I. The approximate fluores- 
cence color is indicated by conventional 
hatching. 

thanks to its faint blue fluorescence at 
the lower pH levels and its strong tur- 
quoise green fluorescence at the level of 
the pH 8 strip (3, 4). 
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