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The effect of glycerol on the rate of movement of some amino acids on silica 
gel thin layers 

Difficulties due to the presence of glycerol have been reported1 in the movement 
of simple sugars on silica gel and cellulose thin layers. Similar difficulties have been 
experienced in attempting to identify the free amino acids in pollen extracts preserved 
in 50 o/o glycerolsolution. 

Amino acid mixtures have been resolved using thin-layer chromatography 
(TLC) on layers of acetylated cellulose2, aluminium oxide 3-5, calcium hydroxidee, 
calcium oxide’, calcium phosphateO, calcium sulphate*, cellulose+ll, iron oxide hy- 
dratels, kieselguhl4, magnesia’, magnesium trisilicate hydratela, polyacrylonitrilel* 
and polyamide 16 powders, sephadexlO-l7 and silica gel 4s 18--27. Since the latter has found 
greatest application in TLC of amino acids, silica gel was selected as the adsorbent 
in preliminary work on the effect of the presence of glycerol on the rate of movement 
of some amino acids, prior to applying the method to the resolution of the free amino 
acids in pollen extracts. 

Air-dried silica gel layers are recommended although RANDERATEP suggests 
they may also be dried at an elevated temperature provided they are exposed to air 
for at least 30 min before use. Activation at ZIOO for 15 min with subsequent exposure 
to air for periods of 30-60 min resulted in greater variation in XF values than when 
when air-dried plates were used. 

Ex$erimc72tal 
Essentials details are given in Table I. 

._ 

SUMMARY OF I3XPERIII~NTAL PROCEDURE 

Layer 
Solve~rit systems 

174CtllOd 

Lclad 

Silica Gel G (Mcrclc), 250 mjr, air dried overnight 
I 96 y. Ethanol-water (70: 30, v/v) 

II Phenol-water (75 : 25, w/w; 20 mg N&N added per IOO g mixture) 
III w-Rutanol-glacial acetic acid-water (50: 20 : 20. v/v) 

IV 96 y0 Ethanol-water-clicthylamine (70 : 29 : I, v/v) 

Ascending, in saturatecl chamber; 20-22~; 15 cm 
20 pg (2 j.~l of x “/” solution in 0,~0.20.30.40 ancI 50% glycerol) 
(L-Tyrosinc + tract of NI&OIi ; DL-aspartic acid, S jcg ; L-cystinc and L-glutanlic 

acid, 10 j(g). 

L-Arginine, L-argininc monohydrochloricle, L-histiclinc, L-lysinc monohyclro- 
chloriclc 

DL-Asparaginc, Dt-aspartic acid. L-cystcic acid, L-glutnmic acicl, L-glutaminc 
a-Alaninc, y-amino-jz-butyric acid, L-cystcinc hyclrochloriclc, L-cystine, glycinc, 

L-hyclroxyproline, DL-lcucine, DL-methioninc, DL-norlcucine, L-P-phenylalanine, 
L-proline, D-SCrinC, L-threoninc, DL-tryptophan, L-tyrosine, DL-saline. 

Detectioqz of amino acids 
The plates were dried at IIOO for IO min and sprayed with modified ninhydrin 

reagents”. After spraying the plates were further heated to give optimum colour de- 
velopment of the amino acid spots. 
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The position of the glycerol was readily distinguished as a whitish zone on a 
pinkish-buff background on prolonged heating of the sprayed plate at ILOO. 

Resdts and disczcssiogz 
Rp values, in four solvent systems, for the amino acids investigated are given 

in Table II and tracings of some of the results obtained are shown in Figs. 1-2. 

Tracings of the. movement of glycerol alone are not included since the concen- 
tration of amino acid is small by comparison with that of glycerol. Variation in shape 
and position of the glycerol spots at higher concentrations is more likely to result 
from the shape of the adsorption isotherm for the substance than from the presence 
of the amino acid. SI-%LARD so has indicated that since the amount of substance 
adsorbed per mg of adsorbent varies with the concentration of the substance, in 
TLC, substances with a concave isotherm will show a decrease in rate of movement 
with increase in concentration. 

Consideration of the RF values in Table II shows that the presence of glycerol 
in the solution does not adversely affect the rate of movement of all the amino acids 
studied. The spread of RF values at the various glycerol concentrations for L-arginine, 
L-arginine monol~ydrocl~loricle, L-lysine monohydrochloride, Dr..-asparagine and L- 

glutamine is within the limits of expected variation and no distortion in the shape of 
these spots was observed. 

The presence of glycerol in some of the amino acid solutions, however, affects 
both the rate of wzovement and the sha$e of the amino acid spot to such an extent that 
identification of specific amino acids in a mixture would be extremely dificult. 

Rate of 772ovenze7zt 

Basic am&o acids. In general these are not adversely affected by the presence 
of glycerol in the four solvent systems studied, with the exception of L-histidine in 
solvent IV (Fig. I). 

Acidic amino acids. The effect in this group is more varied. nr-Aspartic acid 
and I.-cysteic acid (Fig. I) with solvent I show a decrease in rate of movement with 
increase in glycerol concentration whereas with solvent IV aspartic and glutamic 
acids (Fig. I) show an apparent increase in rate of movement at the lower glycerol 
concentration followed by a subsequent decrease with increase in glycerol concen- 
tration. In this latter solvent system the movements of the amino acids concerned 
and glycerol are similar and the initial increase in Rp value at low glycerol concentra- 
tions may result from the amino acid being mechanically dragged upwards with the 
more viscous glycerol. This effect is reversed as the glycerol concentration is increased 
since the area of the glycerol spot is increased resulting in retardation in the move- 
ment of the amino acid. 

Neutral am&o acids. The variability in movement within this group is marked. 
In solvent I there is consistent retardation with increase in glycerol concentration; 
in II, III and IV increase, decrease or constancy in rate may occur while nL-leucine 
and DL-tryptophan (solvent IV) show an initial increase (10 and 20 o/o glycerol) with 
subsequent decrease as the concentration of glycerol increases. Selected examples are 
illustrated in Figs. I and 2. 
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Fig. I. Tracings of clwomatograms of some amino acids dissolved in distilled water, IO, 20, 30, 40 
and 50 “/O glycerol solution and designated Nos.14 rcspcctivcly on the starting line. Amino 
acid (g) ; glycerol ( 0 ), 

In TLC of amino acids it is known that while good separations are obtained 
with solvent systems rich in ethanol the spots may be diffuse, whereas solvent systems 
such as II and III have the effect of compacting the spots. Observation of Figs. L and 
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Fig. 2. Tracings of chromatograms of some amino acids dissolved in clistillcd water, IO, 20, 30, 40 
and 50% glycerol solution and designdtecl Nos. I-G rcspectivcly on the starting Enc. Amino 
acid (9) ; glycerol ( 0). 

z will clearly show that the diffusion of the amino acid spots in the presence of glycerol 
is not entirely a function of the solvent system used. 

The diffusion of the amino acid spot in the presence of glycerol makes quantita- 
tive estimation based on the area of the spot impractical. FISHER et aZ.31*32 described. 
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a procedure for the quantitative estimation of substances on one-dimensional paper 
chromatograms and such a method has been appled in TLC23*33, the area of the spots 
being proportional to the logarithm of the weight of the compoundchromatographed. 
Observation of Figs. I and z shows this relationship does not hold since the amount 
of a given amino acid is constant in the varying concentrations of glycerol. 

The difficulties encountered in the resolution of amino acids in pollen extracts 
preserved in 50 y0 glycerol will not, therefore, be overcome by dilution of the glycerol 
concentration. The presence of the lowest concentration (IO %) of glycerol examined 
adversely affects either the rate of movement or the shape of the spot of some of the 
amino acids investigated in one or more of the solvent systems used. 

The results of work at present proceeding on the resolution of amino acid mix- 
tures in the presence of 50 y. glycerol are encouraging and will be reported later. 
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