RAPID SCREENING OF DRINKING WATER FOR MULTIPLE PESTICIDE RESIDUES BY UPLC-TOF MS
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Drinking water spiked at 100ppb

Where specific analytes are targeted, an extracted ion chromatogram (XIC) can
be displayed and a signal-to-noise calculation made. This gives an indication of

ToF MS has not previously had sufficient dynamic range to perform any more
than basic quantitative functions. The LCT Premier™ has inbuilt Dynamic Range
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pesticide analytes . strument, 30 ppm windows can be used to optimise this. By plotting such a nar- with more conventional analysers. Figure 4 below shows an example of the quan-
« The technique should be sensitive and selective, and applicable to a large _ ™ row mass range, the selectivity of the method is greatly increased over other MS tification of carbaril performed in positive/negative switching mode with DRE.
. . . LC System: Waters® ACQUITY UPLC . : . :
number compounds with minimal sample preparation : _ techniques, and this advantage could be used to introduce a confirmatory step.
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indicating the presence of a mixture of pesticides in drinking water. FBEX
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| Compound name: CARBARIL
(Corelation coefiicient r= 0897495, 2 = 0.984895
fCalibration curve: 0129142 *x+-0.179979

Recent advances in analytical techniques, as well as changes in the types of
compounds and the way in which they are used have lead to a requirement for a

Wiz pesticides 250pph

Fig 1. Positive and negative ion BPI chromatograms of drinking water spiked at 100 ppb
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rapid and sensitive yet generic pesticide screening method. " g o =
N _ _ MS Conditions The c_hromatographic pea}ks here are typicfally_ ~5s. Figure 2 showg a typical
Traditionally, GC and LC coupled to either single quad MS or other detectors have combined spectrum of Diuron, together with its elemental composition calcula-
been the most commonly employed techniques. However due to their relatively low Mass Spectrometer: Waters® Micromass LCT Premier tion. It is clear there are a number of possibilities within 5 ppm of the measured =
sensitivity and selectivity, they have required large injection volumes or more lonisation Mode: Electrospray +/- switching mass, so the observed isotope pattern is compared to a theoretical model using 2HE 5 00 %2 69 we 6d BEoEa=EEk ]
sample preparation. More recently, the advanced technology of triple quadrupole Capillary Voltage: 1000 V I-FIT™ software. In this case, although not the closest match by exact mass T -
MS/MS analysers has been used to attain low detection levels and the increased Source Temperature: 120 °C (3.4 ppm) the correct formula is displayed as the highest rank, since its isotope | Y e .
selectivity provided by multiple reaction monitoring (MRM) type experiments has Desolvation Temp: 400°C pattern is the closest match. ool anaegs amaanies a0 R R LRtk ARt
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concerned analysts to ask what other potentially harmful, non-targeted analytes may [M-H] = 554.2615 Da Tolerance = 5.0 PPM / DBE: min=-15, max=50.0 | 2% e B
be in the samples and has resulted in the demand for an analytical method which is Selected filters: Mone el (| T e
. . . Monoisotopic Mass. Even Electron lons 53 acephats : Avg 0.00
sensitive and SEIGCUVE, but not SpeC|f|C- 3589 formulale] evaluated with 18 results within limits [all results [up to 1000] for each mass] 2 ] ;: Eiﬁ@;’:jf:ﬁi;;z;g” B CO N C L U S I O N S
+ E YAMIDOTHION RT 3.64 (2.60) Avg 496.00 | Spectrum View
. . i . . Mass | Calc.Mass [ mpa [ Pem [ DBE | Formula lier [ el o[ wlole]ls]al ; v smronn 2z g avg avnan [ [ ibrey: BROMGHNIL ™ ™ ) . .
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it has unmatched full-scan sensitivity coupled with high resolution mass spectra. e o pauiioel, B § i Lo T Cansann e RT 521 492 A 5500 - oy 27 347 AL 1370 95 s tion so as to minimise interference from co-eluting peaks
- - - - - . - =0 . . +  NICOSULFURON RT 5.37 (1.82) Avg 521.00 e b B R B S B PR B A e B e T 058 A R A R B AR S T SR Rl H H H
This means that any ionisable component in a sample will be exact mass-measured D0 06 34 15 WMOFsd o odme 7 M0 11l =% ;;gg:;g:;:g;;-;;g_—ég;f;g;gg_-gg R— « High mass-accuracy MS spectra provided by the LCT Premier™ mass spec-
and its elemental composition can be calculated or confirmed to <3 ppm. 33223332 ?Zg 323 333 clo 8 0 F3 5 i?iﬁ'ﬁ b1 oy (‘,’” i ‘ trometer allow confirmation of targeted compounds and to help identify un-
2 T 2 S ooz aisonn || e IO i w00 s e oo knowns
. . e RESU LTS & DISCUSS'ON e b b Rhin ke B 5 0 g & X . Dl TS i TR e S T T R e e ™ .
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Six of the components ionise exclusively in negative mode, and both traces are ' ST ' « Further work should extend the library to contain as many contaminants as
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software which de-convolutes the chromatograms and displays the mass-measured played at the top, with green or yellow markers to signity where a peak nas been
spectra from each peak. These can then be compared against a library of target found. These correspond to the results on the left which show that a spectrum
analytes or used to help determine the identity of an unknown compound. 2350231 has been matched with one or more library entries. The match is given a score
based on the number of corresponding spectral peaks and their relative intensi-
a5 ties, and is marked as found (green) if this score is above a user-defined value.
Below a certain value, a red cross indicates that the score is insufficient to pro-
vide a match, and this spectrum can then be interrogated to define the compound
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Figure 2. Spectrum and EleComp report for Diuron, ranked by closest isotope ratio fit
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