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Summary

*Robust method for accurate mass measurementigeddy the
National Service.

*Traditional method uses a 2-stage process on ftifferant
spectrometers.

*New instrumentation provides a 1-stage procesh Wti-scan
accurate mass.

«Target is to use new instrumentation to improvyeiehcy whilst
maintaining robustness and ease-of-use of traditiorethod.

Introduction & History of the 2-stage process

The NMSSC provides an accurate mass service to UkKg
university community.

«Traditionally, the NMSSC has performed these aedyby pea
matching experiments using sector instruments aittesolutiol
>8,000.

«In the last 10 years, electrospray has become eblenigue of
choice due to ease and speed of sample introdydticreasing
performance over traditional high-vacuum sources.
*Peak-matching requires a characterisation, (lcs@ltgion)
spectrum to establish the presence of the expénted

Step 1: Characterisation Scan

«Low-resolution characterisations scans were obthirsing a
Fisons Quattro Il (EI/CI) with Roboprobe autosampleYaters
ZQ4000 with Advion NanoMate (ESI).

Step 2: Peak-Matching

«Accurate mass measurements were obtained usirigrthigan
MAT 900XLT mass spectrometer fitted with an elespray
source and operated with the standard operatingegroed.
«Xcalibur v1.4 SR1 with high resolution mass speuetry
programs v1.4 software was used to produce listdemfiental
formulae.
«Typical Source Settings used:

*Accelerating voltage: 5kV;

«Capillary temp.: 23C;

*Spray voltage: positive ionisation: +3.0kV.
«Samples were loop injected into a stream of watezthanol
(1:1) flowing at 30 to 60pL/min.
«Polyethyleneimine (PEI) is introduced to the systéarthe
‘Sheath Liquid’ port on the ESI source, typicallysatiow rate of
10pL/min.

Results output: Peak-matching
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Figure 1 :Peak-matching of a sample ion and reference ion

Chemicals

PEI (low-molecular weight), ammonium acetate (ftAc),
diethylamine (DEA) and caffeine were purchased fisdrich
(Dorset, UK). HPLC grade dichloromethane (DCM), haetol
(MeOH) and water were purchased from Fisher Séienti
(Loughborough, UK). MRFA was purchased from Rede#cs,
Inc. (New Jersey, USA). Ultramark 1621 was purctiesa Alfa
Aesar (Massachusetts, USA). Samples were obtainpdrasf the
routine service of the NMSSC.

Accuracy of measurements

*Sector instruments have been proven to be higluyratg

*The Orbitrap is a relatively new analyser, which haen reported
to have good mass accuracy and dynamic Fange

«Data analysis has been performed on the measuremexie using
both instruments.

«Peak-matching showed a characteristic distribugioout 0
*One-pass accurate mass showed a wider distribation
measurements from the calculated mass.

*RMS mass error is 0.35mDa (peak-matching) and B3 (one-
pass accurate mass), see Figure 4.
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2-stage process

Low resolution Peak-matching accurate
characterisation scan mass

High-resolution one-pass full-scan accurate mass

1-stage process

New 1-stage process - Full-scan Accurate Ma:

«Accurate mass measurements were obtained using the
ThermoFisher LTQ Orbitrap XL mass spectrometer fittétth an
Advion Nanomate Triversa nano-electrospray source.
*Accurate mass and characterisation spectra weainehl
simultaneously at a resolution of*}@t m/z 400).
«Typical Source Settings used:

«Nano-electrospray voltage: 1.4kV;

«Capillary temp.: 20€C;
«External mass calibration was performed each Heglibur
v2.0.7 software used to process data.
*With a few exceptioris samples for positive mode analysis we
diluted into 1ml MeOH (10% NEDAc) before loading into the
NanoMate tray.
«Samples requiring confirmation of anion were asety by
switching polarity on the LTQ — due to the limitatiof the
NanoMate this required a second analysis.
*Using the standard electrospray source with loggetion or LC
autosampler, polarity-switching can be performedrie pass.
“Salts, ics, water sensitive

Results output: One-pass Accurate Mass
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Figure 2 : Sample output from LTQ Orbitrap XL. Data acquredati00,000

‘Theortcaisompe pattem

Observed data Figure 3: Expansion of mass range m/z 650 to 670)
resolution of the LTQ Orbitrap XL allows for
accurate masses o be obtained for al sotopabeat)
appropriate resolution). This example also shows
dynamic range of the instrument.

Plot of error (mDa) vs. number of samples (3%
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Figure 4: Plot of error (mDa) vs. number of samples (%). Number of $asfor peak matching 1004, number of samples for
one-pass accurate mass 336.

Examples of analyses facilitated by the new

method:

Example 1 — Polyphosphates / polysulphonates
«Addition of DEA enhances analysis in negative fioodé.
«Previous method required N&FA- to be run concurrently
with the sample as a reference compound, negaté\EA
effect and rendering no molecular ion.

*New method allows effective addition of DEA to ebge and
measure [M-H}
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Figure 5: Spectrum of a polyphosphate analyte resuling fiuredition of DEA

*The above example shows a polyphosphate withedass
[M—=nNa+ (n-1)H ]

Example 2- Characterisatiqn of contaminant

Theoretical isotope patter [M+NH Theoretical isotope patter [M+Na]

Observed data Observed data,

‘Theoretical isotope pattem  **4% Figure 6: lons have been observed both ¢
: s the Waters ZQ4000 and LTQ Orbirap X!
N since the installation of an Advion

NanoMate on each instrument. The high-
resolution of the Orbitrap has alowed us
postulate that the ions might be arising
from C,4H,,0,S. The expansion of the A+
peak shows clearly tH#eS ion. The ion at
miz 532 s observed with the adtion of
NH,OAC, otherwise m/z 515 or 537 (+H o
+Na) are observed. The sodium dimer is
sometimes observed at miz 1051. Data
shown was obtained at R=100,000 on the
LTQ Orbitrap XL
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Discussion

«Both old and new methods have proved to be rodmust
effective.

Advantages of new method
«Improved laboratory efficiency, throughput andtcos
effectiveness.
*Use of Triversa NanoMate allows high sample throughyith
minimal repeats or carry-over (4 analyses per reut
«Facility for accurate mass MS/MS and M#gids value.
<High-resolution with accurate mass over the falits mass range]
gives increased confidence for characterisationtdue
«Accurate masses of all isotopes
«Elemental identification (e.§S)
«Improved efficiency (ca. 30%) and cost-effectivene
«Faster sample turnaround.
«Improved analytical quality and extended capapilit

Advantages of old method:

«A broad range of ionisation modes is requiredstmples
unsuited to electrospray.

«If a characterisation spectrum is provided, tightspeed of the
traditional method still makes it useful.

«Both old and new methods will continue to be usedhe
foreseeable future.
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