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The dsterrninat5on of tryptophan oxidation products using an amino acid 
analyzer 

Studies on the oxidativc modificatio; of tryptophan and tryptophan residues 
in proteins have necessitated the development of a rapid method for the separation 
and estimation of a variety of oxidation products. This is of particular interest 
because such modifications have been’ suggested as a route to the non-enzymatic 
cleavage of tryptophyl peptide bond&-“. 

We wish to report the r,esults obtained using a IO-cm column of Aminex A5 
resin in conjunction with a Spinco Model 120 B amino acid analyzer, according to the 
principle described by SPACKMAN, STEIN AND MOOREI. 

Matevials and methods 

Samples of 3a-l~ydroxy-z,3,3a,8a-tetrahydropyrroloindole-z-carboxylic acid” 
and 4-(2-amino-2-carboxyethyl)quinazolin@ were prepared by Dr. W. IL SAVIGE of 
this laboratory. Oxindolyl-3-alanine’ and dioxindolyl-3-alanine were prepared by 
published methods. y-(o-Aminopl~enyl)l~omoserine was prepared by the sodium boro- 
hydride reduction of kynurenine. All other amino acids were obtained from normal 
commercial sources. 

Separation of these materials was achieved by pumping the column at 55” for 
20 min with p1-I 3.05 sodium citrate buffer and then changing tb pH 4.25 buffer. Our 
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Compowd Ez21tioll timi? (unin) CoZolcr fa.ctor (l-q = I) 

Tnurinc 
3a-HyClrOxy-2,3,Qa,8a-tctrahycl~O~~yrro- 

loinclolc-2-c;Lrboxylic acid 

Norlcucinc 
Dioxintlolyl-3-Rlnnirlc 
Tyr-Plw 
4-(2-hnlino-2-cnrboxycthyl)-quinazolinc 
Oxindolyl-3-alaniIle 
5-Hytlroxytrypt;ophan 
3-I-Zydroxylcynurellinc 
Kynurcninc 
Aninionin 
y-(o-Aiiiinoplicnyl)holnosr?rinc 

Tryptophnn 
Ornithinc 
Lys-I-Iis 

12.5 I.14 

31 0.55” 
0.71 *b 

2;: I.22 

G3 I .02 

G5 
7G 0.84 
81 0.54 
84 1.00 

86 I.2 
86 1.18 
90 0.95 

102 o.gG 

108 0.g6 

105 1.0 
137 
150 

1 . 

a Calculntcd from pcalc nt 570 nm although pcalt at 440 nm is higher. 
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mdole-z-carboxylic acid are dlearly separated frcm unreactecl tryptophan and an un- 
known oxidation product. 
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