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 Frequently used for the CU chemistry dept or CIRES, the MDS SCIEX/Applied 
Biosystems API QSTARTM Pulsar i Hybrid LC/MS/MS System is a powerful mass spectrometer 
for biological studies such as proteomics, peptide sequencing, oligonucleotide sequencing, or 
drug-metabolite interactions.  Recommended software to accompany this instrument comes from 
Applied Biosystems. 
 Analyte mass ranges allowed are 5-3000 m/z for mass selective quadrupole operation 
and/or 5-12,000 m/z for time-of-flight (TOF) analysis. 
 
 This instrument accommodates many different sample introduction structures.  Samples 
may be crystallized within a matrix and ionized with a N2 laser at 337nm light (matrix-assisted 
laser desorption/ionization – MALDI), or they may be sprayed through an ionizing tip 
(electrospray ionization – ESI) by IonSpray, MicroIonSpray, NanoSpray or TurboIonSpray 
methods; a spray method also supporting Atmospheric Pressure Chemical Ionization (APCI), 
with heated nebulizer and corona discharge, is possible with this mass spectrometer for analytes 
of less than 1000amu molecular weight.  The aforementioned sprays handle injections for 
continuous infusion, flow injection analysis, or from liquid chromatography (LC) at 
recommended flow rates for best results. 
 
[nanoLC: 150-300 nL/min; IonSpray: 2-200 µL/min; MicroIon: 50-1000 µL/min; NanoSpray: 20-50 
µL/min, 1-5 µL/min at tip; TurboIon: 2µL/min - 1 nL/min; LC: varies; APCI: .1-2.0 mL/min] 
 

---------------------------------------------------------------------------- 
 
 This mass spectrometer contains a wealth of mass analyzing abilities with three 
quadrupoles and TOF separation: see Figure 1. 
 

As a sample is given momentum in the 
direction of the mass analyzers, it passes 
through a nitrogen curtain gas, which prevents 
non-ionized molecules from entering the 
analyzers.  Then, the ionized molecules pass 
through a channeling quadrupole Q0 at higher 
pressure so that they are focused in the center of 
the poles.  A second quadrupole Q1 either scans 
the mass range to allow ions through at separate 
times or filters a single precursor ion for the 
next quadrupole, Q2, where collisionally-
induced dissociation (CID) occurs and fragment 
ions are collected and accelerated through the 
ion modulator gap. 
 

Figure 1.  Schematic of 
Mass Analyzers 



 The ion modulator pulses ions to give them an orthogonal direction to the previous 
velocity, and an accelerating column gives increases the ions’ kinetic energy for the TOF drift 
area.  As ions travel through this drift region with identical kinetic energies, smaller m/z ions will 
travel faster than heavier m/z ions.  A reflector ion mirror provides further separation of ions by 
size by doubling the flight distance and corrects for spatial spread so that ions in different 
vertical positions are focused onto the horizontal plane with the detector interface at the right 
time. 
 
 The spectrometer’s detector is a dual multi-channel plate, four-anode detector with a time 
to digital converter of fastest time resolution equal to 625picoseconds. 
 
 Under suggested operation conditions, the NanoSpray and MALDI techniques can 
achieve nM peptide detection in the low femtomole/µL; IonSpray can detect picomole for 
biological compounds, and LC/MS can detect between 1.0-2.02pmol/µL.  The TOF mass 
analyzer has a resolving power of about 10,000 (9000 FWHM @ 800 m/z) with mass accuracy at 
5ppm between 150-900 m/z (internal calibration) and 10-30 ppm (external calibration); 
quadrupole has unit mass resolution. 
 

Interviews with two frequent users… 
 
Claire Haydon,  post-doctorate 
 

Claire uses the QSTAR Pulsar MS “primarily for peptide identification by MS/MS and for 
phosphorylation site mapping on peptides,” with the goal of singularly identifying all 
phosphopeptides within the human proteome so that the mammalian phosphoproteome can be 
characterized. 
 

For this work, she employs both MALDI and ESI ionization techniques but relies mostly on ESI 
with an in-line HPLC, which allows her to separate and individually mass analyze peptides from 
complex mixtures.  Because of the high sensitivity, resolution and reliable mass accuracy 
available with this QSTAR Pulsar MS, Claire believes this spectrometer is right for her research. 
 
Kristi Kincaid,  graduate student 
 

Kristi uses the QSTAR Pulsar “on nucleoside mixtures to determine the molecular formula of an 
unknown nucleoside analog.”  To accomplish this, she uses the spectrometer in ESI mode, 
sometimes with an LC in-line. 
 

She prefers this MS for her applications because of its impressive resolution, sensitivity, and 
mass accuracy.  She also comments that the software is so simple to use it might be too easy, 
supporting the “black box” reputation associated with ESI MS. 
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