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Introduction: The chromatographic separations of short-chain peptide molecules are basically two ways; one is 

gas chromatographic separation with an appropriate derivatization procedure to form volatile chemical formula, the 
other is a liquid chromatographic separation with or without a derivatization procedure. Among those we chemical 
procedure, it is important to care about the natural hydrolysis as a potential artifact. Dipeptides are the smallest pep-
tides consisting of two amino acids, hence, for example theoretically 400 dipeptides are possible combinations in the 
protein type amino acids. In addition, we should take into consideration including non-protein type amin acid com-
bination in the natural samples.  

For further evaluation of the original molecular information through an accurate analytical procedure, we have 
developed the method as underivatized short-chain peptide formula, likewise a analytical process of amino acids 
[1,2]. For the chromatographic separation of underivatized dipeptides, we used an improved method using an ion-
pairing liquid chromatography / electrospray ionization mass spectrometry (LC/ESI-MS) and/or a corona charged 
aerosol detector system (LC/CAD). The advantage of determination of underivatized formulas are high-through put 
and high-recovery of the analytical procedure without derivatization.  

Analytical development:  At first, we confirmed the baseline resolution with the correlations between amino 
compounds and aliphatic elongations (Fig.1) ; the extracted ion chromatogram showed the baseline resolution of 
underivatized dipeptide molecules on LC/ESI-MS (as [M+H]+ on positive mode). For C3-carbon skelton of primary 
AAs, a-alanyl-X and b-alanyl-X dimer combinations (e.g., a-alanylglycine, a-alanylalanine, and a-alanylvaline in 
a-alanyl-series) are potentially abundant alanyl series dipeptides.  We also observed the chromatographic separation 
of cyclic anhydrite dimers (e.g., glycylclycine anhydrite, alanylalanine anhydrite) and some oligo-peptide molecules 
in the present method.  

Secondly, the pretreatment prior to LC/ESI-MS is important to assure the analytical accuracy. To eliminate the 
inorganic and organic matrix effect on the practical analysis, we also validated the purification procedure for dipep-
tide fraction using the cation-exchange chromatography ([3]; cf. nitrogen isotopic fractionation through the wet pro-
cedure, i.e., D15Namino acids = d15Nbefore - d15Nbefore = ~ 0 ‰). The recovery of dipeptide isolation showed better than 
95.0 ± 3.5 % (ave., n = 10) using the mix solution of Glycyl-X series (i.e., -Gly, -Ser, -Pro, -Glu, -Leu, -Met, -His, -
Arg, -Phe, -Trp, as model compounds). Therefore, the present method is applicable to the sample of complex organ-
ic molecules containing aliphatic, cyclic, heterocyclic amino- /imino- structures [4,5]. This work was partly support-
ed by a Grant-in-Aid for Scientific Research on Innovative Areas (No. 25108006) from the JSPS grant. 

 
Figure 1. Retention factor on the 
LC for primary amino acid 
monomers with the carbon elon-
gation, e.g., neutral AA series of 
glycine (C2), a-alanine (C3), a-
aminobutyric acid (C4), nor-
valine (C5), norleucine (C6). 
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