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Abstract:
The efficiency of ion transport by viscous gas flow through narrow capillaries has been studied. The
currents to the front end and to the walls of the capillary, as well as the currents passing through, were
measured. A number of experimental parameters were varied, such as the dimensions and the material
of the capillaries, the gas throughput, and the temperature. Both electrospray and corona ion sources
were used. A transmitted current was measured even through the longest capillaries used, 50 ft (I.D. 2.1
mm).

A Monte Carlo method was used to simulate the radial diffusion of ions in the laminar gas flow. These
simulations showed that the effect of the parabolic flow profile is to greatly increase the transmitted
current through long capillaries. Indeed, all the data is consistent with ion loss by radial diffusion to the
walls. In very long capillaries, higher mass ions can be effectively separated from lower mass ions due
to the difference in diffusion constants.

A home-built electrospray ion source was installed on a VG-TRI02 quadruple and the experimental
conditions were optimized for good signals. The performance of this source, particularly with regard to
protein spectra, was evaluated.

Electrospray mass spectrometry was used to probe conformational changes of proteins. The effects of
acids and organic solvents in the electrospray solution and in the gas phase of the ion source as well as
the effect of temperature on the protein mass spectra and conformations were investigated. Acids or
methanol in the electrospray solution strongly promotes the unfolding of the native myoglobin, while
the addition of acids or methanol to the gas phase can well retain the native conformation of myoglobin
and greatly increase the native ion intensities.

Electrospray mass spectrometry was used as an off-line HPLC detector for tryptic digests of
cytochrome c, unlabeled and labeled with a fluorescent Cascade Blue ligand. Almost all of the tryptic
peptides were observed in the ESI mass spectra. The additional dimension provided by ESI mass
spectrometry makes the combined HPLC/ESI/MS an extremely powerful analytical method,
particularly for modified proteins. 
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