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The resolution of amino acid racemates by paper chromatography was first 
reported more than three decades agole4. We h%ve developed the method for sepa- 
rating D- and L-amino acids on cellulose columns and by thin-layer chromatography 
during biochemical investigations, and successfully resolved many DL-amino acids 

5 (proteinic and non-proteinic) - lo. However, six polar racemates (aspartic acid, glu- 
tamic acid, lysine, arginine, asparagine and glutamine) have remained unresolved. 
Recently, we have found novel elution mixtures that resolve not only the charged 
DL-amino acids, which was close to an isoelectric point for the respective amino acid, 
but also the uncharged ones (asparagine and glutamine). 

The purposes of this note are to describe the resolution of the polar DL-amino 
acids, and to summarize all the resolutions of the proteinic DL-amino acids on cel- 
lulose columns by adding the present data to the previous results*. 

EXPERIMENTAL 

The packed cellulose column (Merck, lot No. 2331; unmodified microcrystal- 
line; column size: 250 x 0.85 cm I.D.; bed height: 240 cm) was first washed with 10 
ml of 1 N hydrochloric acid, then neutralized with 30 ml of 0.01 N sodium hydroxide 
and equilibrated with the elution mixture as described below. The chromatograms, 
which were poorly resolved, were analysed by a computer to display a reasonable 
resolution profile as shown in Fig. 1, On the basis of the computer-analysed patterns, 
enantiomers with high opticalpurity were obtained on repeated rechromatography. 

All the DL-amino acids (non-derivatized) were resolved with the elution mix- 
ture close to their isoelectric point. DL-Asp and DL-Glu (300 pg each) were thus 
resolved with an elution mixture containing acetonitrile, pyridine and 5 . 10m3 M 
hydrochloric acid (5:5:2, v/v/v). The eluents were monitored after mixing with nin- 
hydrin reagent. For DL-Lys (1 mg) and DL-Arg (500 pg), the mixture was 
acetonitrile-pyridine-1 e 10e3 A4 sodium hydroxide (2:2: 1 for DL-Lys and 1: 1:l for 
DL-kg), and for DL-Asn (200 ,ug) and DL-Gin (300 pg) it was acetonitrile- 
pyridine-water (2:2: 1). 

l LEB/OU Contribution No. 84. 
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RESULTS AND DISCUSSION 

Fig. 1 shows the resolved chromatograms for each pair of D- and L-amino 
acids. Resolution of charged amino acids (Asp, Glu, Lys and Arg) was achieved with 
the elution mixture close to their isoelectric point, without which no resolution was 
obtained. For instance, D- and ~-Asp were eluted at 7.5 h (acetonitrile-pyridine- 
2 . 10F3 M hydrochloric acid, 2:2:1) and at 10 h (acetonitrile-pyridine-1 . 10e3 M 
hydrochloric acid, 5:5:2), respectively, but no resolved chromatogram for D- and L- 

Asp was obtained. Under conditions close to their isoelectric points, therefore, it 
seems that the enantiomers of amino acids interact with cellulose slightly differently 
and might consequently be resolved as shown in Fig. 1. On the other hand, DL-Asn 
and DL-Gln were eluted with acetonitrile-pyridine-water, because they are polar but 
uncharged. It was already known that acetonitrile was very effective for resolving 
these DL-amino acids. 

Since not all the racemates were completely resolved, the chromatograms thus 
obtained were analysed by a computer to show the elution pattern of the enantiomers 
(Fig. 1 inset). Applying the method employed here, we could establish the optical 
purity of the resolved enantiomers and give a strategy for rechromatography to en- 
hance the optical purity of the peak. 

We have previously resolved LX-amino-acids on cellulose5-lo, and it is inter- 
esting to collect here all the data on cellulose column chromatography (Table I). 
Some of the data are comparable with those from other liquid chromatography 
methods involving a chiral stationary phase i1-16. Since our method of chromato- 
graphic resolution has marked characteristics in comparison with other leading reso- 
lution techniques, as mentioned earlier *, it should be improved further to give high 
resolution capability and hence make a contribution to a variety of different inves- 
tigations. 

Elurion time (h) 

Fig. 1. Resolution of six polar DL-amin acids. Inset shows the computer-analysed patterns. Amino acid 
abbreviations are listed in Table I. 
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