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Mass Spectrometry (MS)

1

The analyzers can be of the same or of different types, the
most common combinations being:

quadrupole - quadrupole
magnetic sector - quadrupole
magnetic sector - magnetic sector
quadrupole - time-of-flight

Fragmentation experiments can also be performed on certain single
analyzer mass spectrometers such as ion trap and time-of-flight
instruments, the latter type using a post-source decay experiment
to effect the fragmentation of sample ions.

- e Chem 5570 _



Mass Spectrometry

Tandem Mass Spectrometry (MS-MS)

TIC - Total ion current or total ion chromatogram

The TIC represents the sum of all signal intensities of a
single scan spectrum. The TIC is usually calculated by
the data system of the mass spectrometer and plotted
against time or scan number to give a measure for
evaporation/ionization of a sample over the duration of
the whole measurement.
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Mass Spectrometry

The Product-Ion Scan - Ion-trap is used instead of quadrupole

Ionization of the sample is carried out as in conventional operation and ions of
all m/z ratios take up stable trajectories within the trap.

In MS-MS operation, ions of all m/z ratios, except that required for further
study, are made unstable and ejected from the trap.

The ions remaining in the trap, only those of the selected m/z ratio, are now
‘excited’ to bring about their dissociation. The resulting product ions are then
sequentially made unstable and sent to the detector to generate the product-
ion spectrum.
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Mass Spectrometyy
Precursor-lon Scan Applications

Ion-traps and Q-ToF instruments are not capable of
carrying out this type of scan.

However this type of experiment is particularly useful for
monitoring groups of compounds contained within a
mixture which fragment to produce common fragment
ions, e.g. glycosylated peptides in a tryptic digest
mixture, aliphatic hydrocarbons in an oil sample, or
glucuronide conjugates in urine.
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Mass Spectrometyy
Constant-Neutral-Loss Scan Applications

Again, ion-traps and Q-ToF instruments are not capable of carrying
out this type of scan.

This type of experiment could be used to monitor all of the
carboxylic acids in a mixture.

Carboxylic acids tend to fragment by losing a (neutral) molecule of
carbon dioxide, CO,, which is equivalent to a loss of 44 Da or
atomic mass units. All ions pass through the first analyzer into
the collision cell. The ions detected from the collision cell are
those from which 44 Da have been lost.

—— ~—— Chem 55,70-r



‘\ - (‘;.f} L ke ma . 1A f)"i“,
Mass Spectrometry
Tandem Mass Spectrometry (MS-MS)

Selected-Decomposition Monitoring (SDM)

The fragmentation of a selected precursor ion to a selected product
ion is monitored.

This is carried out by setting each of the stages of mass spectrometry
to transmit a single ion, i.e. the precursor ion by MS1 and the
product ion by MS3.

In SDM, however, the product ion ‘scan’ is confined to only one m/z
ratio, namely that of the product ion of interest.
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Mass Spectrometry
The Triple Quadrupole

This is probably the most widely used MS-MS instrument.

The hardware, as the name suggests, consists of three sets of
quadrupole rods in series.

The second set of rods is not used as a mass separation device but as
a collision cell, where fragmentation of ions transmitted by the
first set of quadrupole rods is carried out, and as a device for
focusing any product ions into the third set of quadrupole rods.

Both sets of rods may be controlled to allow the transmission of ions
of a single m/z ratio or a range of m/z values to give the desired
analytical information.
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