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Abstract—A method for calculating retention volumes of linear peptides with known primary structures and
the values of their UV absorption at chosen wavelengths in reversed phase HPLC are described. These parameters are calculated for every peptide on the basis of the contributions of its amino acid residues determining its
degree of retention and its UV spectrum. The contribution values are experimentally found from chromatograms of the free amino acids obtained by multiwavelength photometric detection under the conditions of the
peptide chromatography. Thirty peptides have been chromatographed for the evaluation of the proposed
method, and the correlation coefficients between the calculated and the experimental retention volumes have
been found to be 0.95.
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INTRODUCTION
Reversed phase HPLC is the most important method
of peptide separation already for more than 30 years.2
The significance of this method has currently increased
many times due to great development of proteomics.
We consider the possibility of prediction of retention
volumes for the peptides with known primary structures as an advantage of rpHPLC applied to proteomic
investigations. Meek [1] was the first who demonstrated this possibility. He proposed an additive (linear)
model of retention of linear peptides on reversed phase.
According to this model, the retention volume (VR) of a
peptide was calculated as a sum of contributions of all
the amino acids forming the peptide:
VR = V0 + ZN* + ZC* + ΣZi ,
(1)

0.997–0.999). These constants conceptually reflected
the hydrophobicity of amino acids, but significantly
differed in their values. For example, these constants
substantially differed in their relative values from the
distribution coefficients in the n-octanol–water system.
Moreover, the linear model apparently contradicted
many facts that pointed out to a nonlinear increase in
the surface of hydrophobic contact of a peptide with
reversed phase along with a growth in the peptide
molecular mass.
These disadvantages of the linear model were many
times criticized in the subsequent papers devoted to the
prediction of the peptide retention [3–9]. As a result,
another approach was proposed in [9]. The contributions of amino acids into the peptide retention were calculated on the basis of their hydrophobicities. The peptide retention was calculated in this model by the equation taking into account a nonlinear increase in the area
of hydrophobic contact with the growth of peptide
mass:

where V0 is the free volume of column, ZN* and Zë* are
contributions of free (NH2– and –COOH) or modified
terminal groups of peptide, and Zi is the contribution of
amino acid i (retention constant).
The contribution of each amino acid was calculated
by the solution of reversed correlation problem for
retention volumes of 25 peptides (for 100 peptides in
[2]) chromatographed under the same conditions. Note
that the values of retention constants for many amino
acids were incompatible with the physical sense despite
a high correlation between the calculated and experimental retention volumes (correlation coefficients were

VR = f (a(ΣZi )2/3 + b/(ΣZi ) + c).

(2)

The a, b, and c constants in eq. 2, depending on the
sorbent properties and the eluent composition, were
experimentally determined from the results of chromatography of 15 peptides specially chosen for this aim.
The examination of this model for 68 peptides demonstrated a good coincidence of the calculated and experimental retention volumes (the correlation coefficient
was no less than 0.97).
From general considerations, an evident drawback
of the model [9] is the method of the determination of
contributions of amino acids into peptide retention. The
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