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Buffer system far ion4zxchange chromatography of amino acid mixtures ecm- 
taining methionine su[phcrne 

In a stady of sulphur nutritiorr of ryegrass at this laboratory, it was necessary 
to determine (z) free ammo itcids, extracted from the leaves by 80 % aqueous ethanol, 
and (b) the amino acid composition of the Ieaf protein (in the residue after ethanof 
extraction)z especially the proportions of cystine aEd methronine. To minimize the 
losses of the sulphrrr amino acids durin, = hydrolysis of the feaf prorein, the vacurrm- 
dried samples were treated with performic acid to convert cystine 2nd methionine 
residues to cysteic acid and methioizine sulphone, respective&l. Analq’ses were by ion- 
exchange chromatography. However, -S hen the buEffer system developed for the anal- 
ysis of the free amino acids’ was used for the hydrolysates, methionine s&phone was 
incompletely separated from aspartic acid and neither could be determined accurately 
(Fig. IA). It would have been possible to use the systems of Thomas’ or Redman”, but 
this would have required two sets of buKers, one for the free amino acids’ and the 
other for the protein hydrolqsates, lvhich would be inconvenient and uneconomicaL 
The effects of starting the chromatography with a buEer of lower pE than 2.875 were 
therefore studied. 

EXPERIMENTAL AND EZESULTS 

A Technicon NC-I. singfe-cofumn amino acid anafyser eqrrrpped with a nme- 
chamber Autogad was used. The 140 x 0.6 cm f.D. cofuno was packed to a heght 
of 226 cm with ccChromobeads’~ Type A and the column temperature was 60”. AS 

both Thomas’ and RedmanS used a starting buffer of pH 2.5, this was tried, but in rhe 
first chamber or@. the other buffers remaining the same as in the earlier work’. The 
modified buffer ,gadienr: increased the time titerval between the methionine &phone 
and aspartic acid peaks from 6 to 21 min Eul tie peaks mere broadened and skewed. 

The Ehreonme. serine and gIutzmic acid peaks were similarly distorted_ Obviously the 
reduction of pH in the starting buffer was too great. Ao adequate separation of If 
min betweeri metbionirre suEphone and aspartic acid w-a obtained *hen the pH in the 
tist chamber was adjusted to 2.72. peak broadening being slight (Fig. 1B). Further- 
more, an analysis of a standard mixture of arxko acids found in ethanolic ptant ex- 
tracts, including phenyIaIanine, ethano!amine, y-aminobutyric acid aEd ammoninm, 
showed that the resoIution of all peaks was strfI perfect. The modified buser system 



was therefore sati&ctory for the ckterkaatior, of SEIZI&~ ecids in izoth c~5digzd 

protein hydrofyssrtes and non-protein ethanalic extrxts. 
1t ‘NBS not found necessary to eqm.Ebrate the resin with pK 2.72 btier before 

laaciing the sampfe an ‘Jze coltnrm and mL+ng the analysis: pH 2.815 buffer couId lx 
wed for &is as pr&arrsiy. The pK 2.72 bt.Ser wts conveniently prepared by rezd- 
jmtkg smx of the FH 2.875 saiutian with 5 N hydrachlaric acid. 

The neE system is given In Table P. EkEer compositions arz detziled k ‘&e ear- 
tier pubticatfan~. 
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