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Comparing  to
spectrometry is typically considered of high selectivity, due to
its relatively high resolving power, even at the conventional

analytical  technologies, mass

unit mass resolution. Overlapping mass spectral signals,
however, can be observed frequently in mass spectrometry,
even on higher resolution MS systems. Some examples
include:

* The overlap of the two different forms of the same drug
metabolites, one with and one without isotope labeling ('4C or
15N), resulting in ions offsetting each other by the exact mass
of one mass unit with very small mass defects, causing
interferences to the two ions involved.

*The fragment ions from EI GC/MS or LC/MS/MS
experiments.

« Product oxidation or reduction through the loss or gain of H,.
This paper will present a novel approach to both identify and
quantify these mutually overlapping ions.

Methods

While it is sometimes possible to move to MS systems of
higher and higher resolving power to separate these
overlapping mass spectral signals, a different approach will be
presented in this paper to mathematically resolve these
mutually interfering signals. To accurately deconvolute these
overlapping signals, a unique mass spectral calibration has to
be performed that calibrates not only m/z axis but, more
importantly, mass spectral peak shape. With the Spectral
Accuracy achieved through this calibration, the overlapping
mass spectral signals can now be resolved reliably and
mathematically, leading to both qualitative (e.g., elemental
compositions) and quantitative results (e.g., the relative
concentration of the overlapping ions), even at unit mass
resolution.

heo

»Unlike the conventional MS calibration, a novel calibration
involving both m/z and MS peak shape allows for exact isotope
modeling and formula determination on even a unit mass
resolution system, provided that the mass spectral signal is free
from significant interferences arising from coexisting ions.
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»1In the presence of mass spectral interferences, the
Spectral Accuracy and formula ID will be compromised.
»When the mass spectral interference is from an ion
related to the ion of interest, however, the same exact
isotope modeling can be expanded to include the
interference ions in the Spectral Accuracy and formula ID
process, as shown by the example below.
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In GC/MS experiments with EI source, the electron beam
can often strike a gas molecule hard enough for it to lose
one or more hydrogen atom(s) during the electron impact
process. This can happen to both the molecular ion itself
or its fragments, especially if the molecular ion is a
hydrocarbon. In the above graph, the molecular ion loses
both one and two hydrogen atoms, forming a three
component mixture in the observed mass spectrum. With
the mass spectral calibration performed, all these three
components can be mathematically resolved down to the
random noise level, allowing for both qualitative formula
determination and relative quantitation of all three
components involved.
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In this LC/MS/MS experiment with a triple quad from
Waters Quattro, the MassWorks calibration is
performed using known fragments ions coming from
the same precursor ion to achieve a calibration on Q3
which serves as the mass analyzer. Alternatively, one
could have used the known fragments of an entirely
different precursor ion. The various fragments may or
may not overlap with each other but could be separated
mathematically for structural elucidation purpose. The
isolation window for the MS/MS experiment is set to
be open, allowing for all isotopes of the precursor ion
to come through for this analysis.
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- A Self Calibration Case Study

For drug compound reserpine,
an impurity is  typically
observed whose m/z is close
enough to  become  an
interference to the standard
reference line at 609.2812Da.
While it would have required a calibration process in
order to perform both identification and relative
quantitation of this impurity, we tested a self calibration
process called sCLIPS wusing higher resolution
quadrupole MS data available on a Thermo Quantum
instrument hére with interesting and useful results.
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DART AccuTOF Food Analysis

Mono-olein (OO0 — (2 x oleic acid +H20)) in Olive Oil
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»Though the presence of overlapping ion signals may
be difficult or even impossible to overcome through
either chromatography or higher resolution MS, there
exists an elegant mathematical solution.

»The mathematical solution provides both qualitative
results (formulae) as well as quantitative results
(relative concentrations).

» At unit mass resolution, this mathematical solution
calls for a comprehensive MS calibration involving
both m/z and peak shape through known standards.

» At higher-than-unit-mass resolution, it is possible to
perform both qualitative and quantitative analysis
through self calibration, i.e., without the use of any
known standards. While a larger mass tolerance
window may be needed, which may compromise the
performance, the differentiation power of Spectral
Accuracy can still produce meaningful results.
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