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Abstract

Nanoelectrospray ionization mass spectrometry (nESI-MS) is
now a major approach for chemical analysis in various
disciplines, including biology, medicine, chemistry, etc.
However, nESI-MS analysis of untreated biological samples
containing large concentrations of metal salts presents serious
challenge due to the problems of the ion suppression, frequent
capillary clogging and electric discharge. These problems
seriously deteriorate the performance and are broadly
recognized. Here we describe our approach based on the ion
current limitation by high-ohmic resistor combined with
polarity reversing for the online desalting and sequential
molecular analysis of various untreated biological samples,
such as liquid, juicy, viscous samples, including those with
extremely high salt concentration, without any pretreatment.
This mode of analysis has many advantages over conventional
ESI, nESI and other types of MS analysis. The combination of
ion current limitation with polarity reversing to overcomes the
key problems of conventional nESI, such as poor stability and
reproducibility, while retaining its beneficial performance
characteristics, such as nanoflow rate of sample consumption (<
1 nL/min) as well as the high sensitivity of analysis. Analytical
performance is demonstrated for the broad range of vapor,
solid, liquid and viscous biological samples. We believe that the
proposed approach may solve many current problems in nESI-
MS and significantly advance direct mass spectrometry analysis
of untreated biological samples.
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