KVCV Studiedag - 14 oktober 2005

“Perspectieven in de Organische Milieu Analyse’

Peter Batjoens

L/

Acoui’gy

Ultra Performance

and its
Powerful Combination with Mass Spectrometry

“Fast Non-Target Screening and Quantitative
Monitoring of Residues in Environmental and
Food Samples.”

For Complete - Confidence




* Introduction to Environmental Analysis
» Analytical Requirements

» Waters approach to Complex Mixture Analysis
e Target Quantitative Monitoring
— Acquity UPLC — Quattro Premier XE
— TargetLynx
* Non-Target Unknown Screening
— Acquity UPLC - LCT Premier
— ChromalLynx

« Example data
— Pesticide residue screening



EU Maximum Residue Limits
WOerI'S . Pesticides

 Current Situation
— MRLs do not always exist and are not harmonised
— Range from not detectable to 25mg/kg

» EU Proposal 2003/0052 (COD) 14 March 2003

— Harmonised MRLs for all pesticide/product combinations
— Not detectable defaults to 0.01mg/kg

» General target LOD = 0.01mg/kg
— Applies to raw commodities of plant and animal origin
— Some exceptions, e.g. Baby Food, Medicinal Plants



Multiresidue screening methods
Requirements

» Requirement for surveillance monitoring of foodstuffs
— Hundreds of pesticide compounds in use

* Need for targeting multiple compounds per analysis, in a
variety of produce

— Wide range of analyte chemistries
— Wide range of sample matrices

» Need to decrease overall cycle time
— High sample throughput
— Addition of confirmatory transitions
— Addition of compounds in negative ionisation mode
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Multiresidue screening methods
Requirements

» High selectivity
— Reduce or eliminate matrix interferences

» High sensitivity
— Low reporting limits for individual components of the MRLs
— Quantitative accuracy
— Reproducibility, stability and dynamic range
— Accurate quantification of targets at low levels in matrix

* Ruggedness
— Complex sample matrices
— Reduced or no sample clean-up



Smaller Particles
The enabler of productivity

The promise of the van
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HPLC vs. UPLC™
Speed, Sensitivity and Resolution
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Technology Achievements of UPLC™

How can we benefice of the advantages of the
1.7 um particle ?

® High pressure fluidic modules (up t0o15,000 psi)
— developped for UPLC, small internal volume
® Autosampler
— reduced cycle time and negligible carryover
®  Tubings
— special for UPLC, reduced volume, optimized connections
® Optical and Mass Detectors
— Fast, high acquisition rates, small dispersion flowcell
® New communication protocols

— 6{gteerrnet technology, more information can be captured,

® Comprehensive diagnostic suite
— online diagnostics for all the modules



UPLC advantages for MS users?

Narrower chromatographic peaks effectively increase concentration
of analytes entering the MS source — increasing signal intensity and
improving detection limits.

Improved resolution can reduce MS ion suppression by separating
species that may co-elute in conventional HPLC

— improved detection limits for SIR/MRM quantitation
— Improved spectral quality
— Improved mass accuracy for Tof MS

Improved resolution: separation of isomers

Improved resolution for complex mixture analysis
— More information, obtained more easily

Shorter analytical run times without compromising chromatographic
resolution — increasing sample throughput
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Coupling MS to UPLC

» Sharp peaks, fast separations, increased chromatographic
resolution requires

— Sufficient acquisition rate (>10 points/peak)
m Short dwell time and inter channel delay
— Fast positive/negative switching (when relevant)
— Software tools to handle increased number of results

T-Wave devices:
Designed as a means of
propelling ions through rf-only

» collision cells and transfer optics
»# to enhance the fast acquisition
performance of a tandem
guadrupole mass spectrometer.
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Compare HPLC 15 min <> UPLC 5 min
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HPLC/UPLC S/N ratios 10 pg on column

Chlorotoluron
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m Today’s Analytical Chemist

The Daily Challenge: Analysis of Complex Mixtures

* The “KNOWN?" (or suspected residue)
— Routine monitoring program
— SIM or MRM normally used

— Single quad, Tandem quad, Sector Targeted analysis



Waters approach of
Targeted Analysis

Quattro Premier XE LC/MS/MS
Acquity UPLC

TargetLynx

Advanced quantitation with a full range of automatic
guality control checks



Multiresidue screening method development
HPLC vs. ACQUITY UPLC

Quattro micro API, Alliance 2795

81 pesticide residues
40min cycle time

Quattro Premier, Alliance 2795

) 100 pesticide residues
]\ 25min cycle time

""" Quattro Premier XE, ACQUITY UPLC
100 pesticide residues,

m positive and negative ionisation mode,

il |

confirmation
13.5min cycle time




pesticidemix_solvent 119

Increasing the Sensitivity
HPLC vs. Acquity UPLC

9: MRM of 11 Channels ES+
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100, 4.94e5
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acquitysolventstandard 005 10: MRM of 11 Channels ES+
100, 192.1 > 160.1
7 1.29e6
| UPLC
R Peak Width = 6s
| Peak Intensity = 1.3e°
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Comparison of HPLC vs UPLC
carbaryl

acquitysolventstandard141204 O
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Increasing the Resolution
HPLC vs. ACQUITY UPLC

Butoxycarboxim
Sulfoxide and
Aldicarb Sulfoxide
have the same MRM
transition

m/z 207.1 > 89



MS Parameters

Pesticide Residue Precursor | Product lon Cone Collision Dwell Time

lon (m/z) (m/z) Voltage (V) | Voltage (V) (ms)
Daminozid 161.1 143.1 18 12 200
: 93.8 22 14 80
Methamidophos 141.8 124.9 5> 13 80
Acephate 184.1 143.0 16 8 40
Butoxycarboxim-sulfoxide 207.1 132.1 17 6 30
183.0 20 12 30

h .
Omethoate 214.0 154.9 0 15 30
: . 132.0 16 10 30

Al -sulf .
dicarb-sulfoxide 207.1 8390 16 14 320
Butoxycarboxim 240.1 106.1 10 14 30
Aldoxycarb 240.1 86.0 15 20 30
Oxamyl 237.1 71.9 12 10 30
102.0 25 17 30

P .
ropamocarb 189.1 144.0 25 12 30
Oxydemeton-methyl 247.0 169.0 20 13 10
Pymetrozin 218.0 105.0 25 17 10
6-chloro-4-hydroxy-3-phenyl 207 1 77.0 35 30 10
pyridazin ] 104.0 35 21 10
87.8 15 8 10

Meth I .
ethomy 162.9 105.9 15 10 10
169.1 28 16 10

D -S-methyl-sulf .
emeton-S-methyl-sulfon 263.1 1212 28 16 10
Quinmerac 222.0 141.0 22 33 10
Monocrotophos 224.0 126.9 20 15 10
. 109.0 18 18 10

B .
endiocarb 224.1 1671 18 9 10
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MS Parameters

Pesticide Residue Precursor | Product lon Cone Collision Dwell Time
lon (m/z) (m/z) Voltage (V) | Voltage (V) (ms)

Nicosulfuron 411.0 182.1 22 18 10
Amidosulfuron 370.0 261.2 18 14 10
Metsulfuron-methyl 382.0 167.0 22 15 10
Thifensulfuron-methyl 388.0 167.1 22 15 10
Ethiofencarbsulfon 275.1 107.1 10 20 10
Rimsulfuron 431.9 182.1 30 22 10
Ethiofencarbsulfoxide 242.1 107.0 18 18 10
Thiofanox-sulfoxide 252.1 104.0 10 12 10
. . 209.2 22 16 10
Imidacloprid 256.1 1751 2 20 10
Florasulam 360.1 129.0 30 20 10
5-Hydroxy-clethodim-sulfon 408.2 204.2 22 16 10
Thiofanox-sulfon 268.1 76.0 10 10 10
Clethodim-imin-sulfon 302.2 98.1 35 30 10
Metamitron 203.0 175.1 28 16 10
Cinosulfuron 414.1 183.1 25 18 10
141.1 25 16 10
Chlorsulfuron 358.1 1671 25 16 10
Bromoxynil* 273.9 78.9 40 25 30
. 125.1 17 20 10
Dimethoate 230.1 1991 17 10 10
Clethodim-imin-sulfoxide 286.2 208.2 25 17 10
Vamidothion 288.1 146.1 17 12 10
Carbofuran-3-hydroxy 220.1 163.1 25 10 10
Flazasulfuron 408.1 182.1 25 22 10
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MS Parameters

(]
Pesticide Residue Precursor | Product lon Cone Collision Dwell Time
lon (m/z) (m/z) Voltage (V) | Voltage (V) (ms)

. 167.1 25 17 10
Triasulfuron 402.0 141.0 o5 0 10
Clethodim-sulfon 392.1 300.2 20 12 10
Clethodim-sulfoxide 376.1 206.2 22 15 10
. 160.1 25 18 10
Carbendazim 192.1 1321 o5 30 10
Thiacloprid 253.0 126.0 28 22 10
Difenzoquat methylsulfate 249.2 193.1 45 28 10
Butocarboxim 213.1 75.0 20 14 10
Aldicarb 208.1 116.0 7 7 10
loxynil* 369.8 126.9 40 30 20
Carbofuran 222.3 165.2 25 15 10
lodosulfuron 508.2 167.2 25 18 30
. 175.1 40 25 20
Thiabendazol 202.0 1310 20 32 20
Propoxur 210.1 111.0 14 15 10
Formetanate 222.1 165.2 20 12 10
141.1 25 20 10
Prosulfuron 420.0 167.0 o5 18 10
Carbaryl 202.1 145.0 18 10 10
Bensulfuron-methyl 411.1 149.1 25 22 10
) 107.1 15 15 10
Ethiofencarb 226.1 1641 15 3 10
Primisulfuron methyl* 466.9 226.2 20 15 10
Triflusulfuron-methyl 493.0 264.2 28 20 10
Thiodicarb 355.1 87.9 15 16 10
Thiofanox 219.0 56.9 15 18 10




MS Parameters

Pesticide Residue Precursor | Product lon Cone Collision Dwell Time
lon (m/z) (m/z) Voltage (V) | Voltage (V) (ms)
L 72.0 28 18 10
Pirimicarb 239.1 1821 >3 15 10
Atrazin 216.1 1741 30 17 10
Isoproturon 207.1 72.1 25 18 10
Isoxaflutole 377.1 251.2 15 20 10
220.2 20 13 10
Metalaxyl 280.1 1922 20 17 10
Diuron 233.1 721 25 18 10
3,4,5-Trimethacarb 194.1 137.1 18 10 10
Clethodim 360.2 164.1 20 19 10
Desmedipham 318.2 182.2 17 12 10
Phenmedipham 301.1 168.0 25 10 10
. 160.0 28 16 10
Linuron 249.1 1821 >3 15 10
. . 107.0 42 22 10
Pyrimethanil 200.1 82.0 12 25 10
. 372.2 22 15 10
Azoxystrobin 404.1 3292 52 30 10
Methiocarb 243.1 121.0 10 22 10
. . 180.1 45 28 20
Fludioxonil 247.0 126 1 a5 35 >0
151.0 20 9 10
Promecarb 208.1 1090 20 15 10
Iprovalicarb 321.2 119.1 15 18 10
: 97.0 35 25 10
Fenhexamid 302.1 551 35 35 10
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MS Parameters

Pesticide Residue Precursor | Product lon Cone Collision Dwell Time
lon (m/z) (m/z) Voltage (V) | Voltage (V) (ms)
176.1 20 25 10
Metolachlor 284.1 552 1 20 15 10
. 133.0 13 20 10
Tebufenozide 353.2 597 2 13 3 10
Fenoxycarb 302.1 88.0 20 20 10
. 93.1 45 33 10
Cyprodinil 226.2 1081 5 5 10
Tebuconazol 308.1 70.0 30 20 10
. 159.0 30 20 10
Imazalil 297.1 69 1 30 0 10
. 156.0 25 18 10
Triflumuron 359.1 1390 25 37 10
Haloxyfop-methyl 376.1 316.2 30 18 10
Indoxacarb 527.9 218.1 28 20 10
Hexaflumuron* 459.1 276.1 22 22 30
Quizalofop-ethyl 373.1 299.2 30 19 10
. 282.2 32 22 10
Fluazifop-P-butyl 384.1 3282 32 16 10
Haloxyfop-ethoxyethyl 434.0 316.2 25 20 10
Spiroxamine 298.3 144.1 30 20 10
Furathiocarb 383.1 195.1 20 16 10
Diflubenzuron 311.0 158.1 30 14 10
X 196.0 18 25 10
Teflubenzuron 379.0 339 1 18 15 10
Flufenoxuron 488.9 158.1 25 18 10
Pyridate 379.1 207.1 25 16 120
Fenpropimorph 304.2 147.2 45 30 120




Pos/Neg switching

11>
888888

ES+

1> .
777777

ES+

11111111111111111111111111111111

ES-

Dimethoate and vamidothion determined under positive ion
conditions
*Bromoxynil determined under negative ion conditions



Summary

* Improved efficiency and increased sample throughput has
been realised through the combination of new technologies
which offer

— Enhanced chromatographic resolution and short analysis times

— Abllity to group MRM functions into time windows, enabling the
Incorporation of confirmatory MRM traces

— Ability to switch rapidly between MRM channels and between
positive and negative ionisation modes.

 The sensitivity achieved for the majority of pesticide
residues indicates that this method could be applied to the
analysis of pesticides in different matrices.
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m Today’s Analytical Chemist

The Daily Challenge: Analysis of Complex Mixtures

* The “KNOWN?" (or suspected residue)

— Routine monitoring program
— SIM or MRM normally used @

— Single quad, Tandem quad, Sector Targeted analysis
* The “UNKNOWN?” @

— Environmental contamination &

— Full spectrum will have to be used

— Time of Flight (TOF)? Screening analysis



Waters Approach for
Non-Target Screening

ChromalLynx

Acquity UPLC - LCT Premier

- Optimal full scan sensitivity

- Specificity from exact mass (<3ppm)
- Fast analysis time

- High quality data

mptex Mixture
; Analys




Complex Mixture Analysis
Waters ] Requirements

» Extract, detect and locate all components
— Minimal non-selective sample preparation
— Maximise detectable compounds (+/- switching)

— Automated deconvolution and chromatographic peak
detection of all components

» Clean, individual mass spectrum for each
component in the sample

— High resolution LC to minimise ion
suppression/enhancement from co-eluting peaks

— Automatic production of background subtracted spectra
— Exact mass measurement is retained from TOF



Complex Mixture Analysis
Waters ] Requirements

* |dentify all components in the sample
— Automated library search and identification

— Append spectra to existing libraries, especially for LC
where commercial libraries are not available

« Estimate the concentrations of all the components
on the sample

— Semi-quantitative determinations, calculation and
reporting of peak areas and relative peak areas

« Compare the sample to a ‘control’ sample

— Comparison of chromatograms from single analyses to
identify differences



~Waters | ToF MS Methoc

» Waters Micromass LCT Premier

— lonisation mode ES+/ES-

— Capillary voltage 1.5kV (+ and -)
— Gas flow 600 L/hr

— Source temperature 120°C

— Desolvation temperature 400°C

— Cone voltage 50V

— LockSpray reference Leucine enkephalin



UPLC Method

* ACQUITY UPLC

— Mobile phase A, MeOH/H,0 (1:19) + 2mM CH,CO,NH,
— Mobile phase B, MeOH/H,0O (19:1) + 2mM CH;CO,NH,
— Waters ACQUITY UPLC BEH C,5 2.1 x 100 mm, 1.7um

— Flow rate 0.45 mL/min
— Injection volume 20 uL
— Column temperature 40°C

— Overall cycle time 13.5 min

Time/min
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100

11.0

100
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Chromatogram

B Chromatogram - [DAN202a]
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|dentify Method

Retention time range for processing
Number of chromatograms to extract

Mass tolerances
Integration parameters

Filz  Miew Help

D=E Internal standard selection
Property | Yalue
Function 1
Initial Retention Time 0.00
Final Retention Time 0.00
Murnber of Mass Chromatograms ko Extract 4
Mass Tolerance 0.0s
Mass Tolerance Absolukey V| ¥ES
[=]apex Track Peak Parameters
Peak \Width at 5% Height (seconds) ] 4.00
Feak-to-Peak Baseling Moise | 137.00
[=]Internal Standard Detection Options
Automatically detect an internal standard? | MO
[=]1nternal Standard Detection Parameters
m//z of the inkernal standard (Da) 0,00
Allowable error in mf'z value (+)- Da) 0,00
Retention time of the internal standard {min 0,00
Allowable error in retention time value (+)- min} 0,00
Moise elimination level »| 0.00
Ready L




Library Search Method

Number of significant ions to search

Mass exclusion parameters

— Librany List — Parameters F I Ite rl n g
Add | Remove | Clear | Froperty .
_ _ FleayseachP  POlarity, RT, Cone Voltage
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Excluded Mazs 2 0.000
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500
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< Back Finizh

Cancel




=:

ChromalLynx Screen

File Edit Yiew Display Processing Window Help
FHS G- VP % R-[¢D- K- B - H
x| -

% | 5.38 f05 6.52
- 5.97 H
o4l 072 04 247262 297328 Ba7 402448 R U

]

E A ETT AT

4.0

v
Candidate List - DANZ0Za -~ Componeant Chromatogram

METHAMIDOPHOS RT 1.37 {0.82) Avg 264.00 | ¥ eromoseriL 1.573a+004
OMETHOATH RT 1.92 (1.03) Avg 419.00 375.8436; 275.8436; 2738457, 273.8457, 277.8415; 277.8415, 254.0437; 254.0437

Butoxycarboxym (NH4) RT 2.20 {1.24) Avg 411.00
PROPAMOCARE RT 2.36 (1.31) Avg 437.00
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v 1 1L oo
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In-Source Collisionally
Induced Dissociation (CID)

Spectrum - [PEST314 PEST272] M=E3
Eile Edit Display Process Tools ‘Window Help = 4

« Source Is operated in low and
copsprLoonzeoaar s | high voltage modes

2240865 1.38e5

100+
241.1154

« High voltage energises neutral
gas molecules

246.0722

* Energy Is transferred by

1/34.0533 354.09M

ol o] o)LL e 2 collisions with analyte ions and
RO s etz fragments are generated

100+

* Fragments are also measured
m:E 224 0911 Aperture 1 =25Y t() < Bppm maSS accuracy

R g [P " o * Not ‘true’ MS/MS, but can be

34706822 331 2902
- miz

a0 100 150 200 250 300 350 400 used for Conf”"ma'non

©2004 Waters Corporation



Exact Mass Parameters

Set a mass Rank results on
measure _ Mass Difference
tolerance Parameters E' or |-F|TTM

General Parameters IS‘.-'T"bﬂ' Parameters ]
Talerance Results
\ " MilliDatons: | Display onty valid results
v FPM: |1|}7 Mo. results to display
Minimum % RA: 80 N
Criterion
Double Bond Equivalent & LT
Minimum: -1.5 " Mass Difference
Maximum: IE-I}i
Mass Mode Blectron State Fitters
{* Monoi i " Both odd and even [ Carbon I_
Auto m a‘tlcal Iy — Chemical " Qdd electron only [ Cl&Er
. " Mominal * Even electron only [ Sulphur
assign the valency { o
state based on Reset o Dt | ok | cea | | APPly filtering
data type technology to aid

simplification of
the results list

©2004 Waters Corporation



Isotope Patterns?

8 Compound Test Mix, ES+
gradtest010 (4.753) Is (1.00,0.00) C12H15N404S 1: TOF MS ES+

100+

311.0814

312.0840

8.10e12

ISOTOPE MODEL

0

100+

313.0800
T T ‘
gradtest010 101 (4.716) Cm (100:105) 1: TOF MS ES+
311.0809 1.03e5
ACTUAL SPECTRUM
312.0849
313.0806
‘ 314.0822
e S 1 T m/z
311 312 313 314

©2004 Waters Corporation



Does Exact Mass Help?

Spectrum - [KRH_030505_04]

EEX
- 8 x

File Edit Display Process Tools ‘Wwindow Help
EHARD BBRR LOQGABFRY QAQF ¢ v Ll i
|Methotrexate C20H22N805
KRH_030505_ 04 1352 (2.523) 1. TOF M5 ES+
4551812 1.5%e4
1004
S
4561345
457 1860
04 T T T T T T T T T T T L T T T T T T T T T T T Mz
445 448 450 452 454 456 458 450 452 454 466

* The monoisotopic peak is selected for elemental
composition calculation (m/z 455.1791, C,,H,3NgOx)

* The error on the mass measurement is 4.6ppm

©2004 Waters Corporation



112 Results with No Filters

Elemental Composition

Edit Wiew Process Help
g se e M alX
Tolerance = 10.0PPM / DBE: min=-15 max =500
Selected filters: MNone
Monoisotopic Mass, Even Electron lons
41958 formula[e] evaluated with 112 results within limits [all results [up to 1000] for each mass]
Elements Used:
C: 0-500 H: 0-1000 N: 0-20 0:0-20 5:0-10 Cl:0-10
Br: 0-10
Mass [ ras [ calc.Mass  [mDa [PpM [CBE [ Formula i [ c [ H [ w[»
455,1612 100,00 455.1791 21 46 135 (20 HZ3 NG OS5 4.7 -] g
455,1775 34 75 85 19 HZ7 M4 o9 13.4 19 zF 4
455.1515 0.6 -3 12,5 C24 Hz7 Mz OF 23.0 24 27 z
455, 1505 0.7 L5 185 CZ1HI9 M1z O 26,5 219 1z
455,1832 2.0 44 175 25 HZI Me O3 63,7 ;3 5
455.1850 <38 -6.3 4.5 €13 HZ7 NG O10 157.1 13 27 g
455,1539 27 59 135 CIBHZIMIZ OS5 161.3 15 z3 1z
455,1795 14 31 9.5 C13 HZ3 M14 03 5 175.0 13 23 14
4551771 4.1 9.0 10,5 C9 HI9 N20 O 5 198.6 9 19 20
455,1525 -3 29 85 CIFHZF MG OS5 5 209.1 17 zZF g
455, 1837 2.5 55 105 C10 H19 MG O4 218.5 w19 1E ¥
< | >
Methotrexate C2OH22MEB05
KRH_030505_04 1352 {2.523) AM (Cen 4, 80.00, Ar15000.0,556.28,0.70,L5 10); Cm (327:1520) 1: TOF MS ES+
1.59e4
100 4551812
%
14552943 456.1845
0 4990227 4548227 { gooTeer | $90-2978 455 g0 4571960457 3007 457 8703 .
L L o LA e e o o o e e a Y]
454,50 455.00 455.50 456.00 456.50 457.00 457.50 448.00
For Help, press F1

* 112 results within 10ppm tolerance (using
Cs00H1000N20020510Cl10Br10)

« Correct answer top with I-FIT of 4.7

©2004 Waters Corporation



Application of I-FIT

Elemental Composition

File Edit Wew Process Help
T
Single Mass Analysis A
Talerance =5 0PPM / DBE: min=-1.5 max=500
Selected filters: Mone
Monoisotopic Mass, Even Electron lons T
3589 formulale] evaluated with 18 results within limits [all results [up to 1000] for each mass] 2
Mass | calc.Mass  [mDa [ Pem | DBE | Formula lier | c{ v vl olrls]al
2330258 233.0248 0.6 3.4 45  C3HILN2OC2 0.6 9 11 z 1 z
233.0260 04 1,7 05 CHHIZNZOZF 2 333 6 12 z 2 1 z
233.0250 06 26 -05 CeHI4 055 303.9 & 14 5 11
233.0264 08 34 45 CFHIOMN4 OS] 305.1 7 10 4 1 1ot
233.0248 0.6 3.4 15 HY NIOF S 420.5 7 10 11 1
233.0253 0F 13 1.5 (4 H3 N4 03 F2 O 4721 4 8 4 3 2 1
233.0248 0 34 55 CIOHEOF3S 1717.0 10 g 1 o1
233.0246 1.0 43 95 C(BEHSNMNEOS 1717.0 3 5 3 1 1
233.0259 03 -1.3 15 CFHIDZF43 1728.3 7 3 2 4 1
233.0257 41 -04 55 C(SHSMEOZFS 1729.0 5 & 6 2 1t
233.0262 06 26 55 (9H7O5F2 19609 9 7 5 z
233.0250 06 26 95 Cl2HE 04 F 19640 12 & 4 1
233.0257 0.1 -0.4 05 C3HINZOIO 2033.7 3 9 z 10
233.0263 07 -3.0 145 CI3HZ M4 F 2037.7 13 2 4 1
233.0259 43 -1.3 75 C3NIOF3 2072.8 3 10 3
233.0262 06 -26 35 (5 H3N4Fs 2079.9 5 3 4 6
233.0249 0.7 30 -1.5 C4 H7 04 Fe 2104.9 4 7 4 &
233.0246 1.0 43 25 CZ H4 N6 04 F3 2105.5 2 4 6 4 3
Dirinking wrater spiked at 1 00ppb
DAMZO02a 237 (5.884) Cm (236:230-(242:246+233)) 1. TOF M5 ES+
6.32e3
100- 233.0256
235023
%_
23? i 7481290 2571268
212 o 22013349 2291335 ;50-'3533 258 1361
2 | S 1380| { l | | JIBOZIS 2471378 | pasanes) o 2662213
(1 st rmp s o tsssan bt b bty ....,....,....,....,....,....,....,....,....,.........,....,...., miz
215.0 22000 2250 2300 2350 2400 2450 250.0 255.0 260.0 265.0
JiFor Help, press F1 [ A

©2004 Waters Corporation



Summary

« UPLC-ToF MS offers a fast, sensitive screening
method for targeted and unknown compounds

» ChromalLynx software efficiently de-convolutes
complex chromatograms, and delivers a reliable
dataset based on nominal mass library matching

 Full-scan MS, so even compounds not in the
library may be identified by exact mass

* I-FIT increases the probability of assigning the
correct elemental composition to an “unknown”



Summary

 Ultra Performance Liquid Chromatography offers:
m Speed (Through-put)
m Sensitivity (Lower detection limits)
m Resolution (more and higher quality data)

« UPLC enhances the performance of fast scanning
mass spectrometers for both quantitative and
gualitative environmental screening /confirmation
analysis

» Dedicated software solutions enhance the fast
and accurate handling and reporting of the ever
expanding data
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