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A Robust and Sensitive Method for the Direct Analysis of Polar Pesticides in
Environmental Samples Without Derivatisation
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Introduction Results Accreditation results
The prevalence of multi-residue LC-MS/MS analyses Environmental and drinking water samples varied
for the quantification PPCP in environmental samples widely in the degree of comprised particulate matter, 20 g, 50 :g/?t, 50 nglL
has been steadily increasing for many years, and they which causes difficulties for LC injection and is L ek )
are now considered to be a minimum requirement of detrimental to reproducibility. However, minimal |
most laboratories working in these fields. Modern sample preparation is desirable in a high throughput aC 100 ngll Figure 3. Common
tandem quadrupoles are capable of detecting such laboratory situation and SPE type clean-up would add : S”ulcu_"QIOf the
regulated compounds at very low levels with minimal Significant time and financial cost. In order to ?c?raa»g:sdis;?iisnfjone
sample preparation, such as large volume injection overcome these challenges, a simple filtration step 20 ng. A 20 gL B,

. . . . . 100 ng/L A, 100 ng/L B,
without need of preconcentration. thereby enabling using Chromacol 17-SF-02 (RC) from 17 mm syringe 5 400 ng/L A, 400 ng/L B )
labs to process large numbers of samples for many filters was performed when transferring samples to
analytes with a fast turnaround. However, some very the LC vials. Internal standards to a final concentration Watep'ez
: 20 ng/L A, 20 ng/L B,
polar compounds which are not amenable to the of 1ppb were added to samples and standards, and QC S0nILA S0 gL B,
. . n , n ,
extraction procedure, chromatographic method or are samples in tap water were prepared in a similar  400ngLA 400 ngLB
poor ionizers require additional single-residue fashion. Experiments were also performed using :
methods which involve time-consuming preparation standard addition to the samples to investigate any aC 20 nglt
and separation and often involve derivatization to potential matrix effects. QC 30 ng/L
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e All analytes were well retained, allowing detection of |  “[ilililt =y | =< = | = | =5 | o« | w T 5
the majority of background components which could % S — S 3
. . . g
otherwise interfere. Separation between the analytes %3
was also sufficient to allow unambiguous “ ~
. . . . . . << 2
identification, and retention times were reproducible. | . R L ?
e . . - 28
Sensitivity in spiked environmental waters was found N e % 5
to be similar to that in standards, and the target limit L=
of detection of 20 ng/L was easily achieved with real L5
drinkine water samples Figure 1. Method sensitivity and linearity of glyphosate. Calibration ® g
& pies. standards in concentrations from 15.6 to 1000 ng/L of glyphosate achieved < E
e Matrix effects were largely eliminated in both the using the modified method for water samples. lon ratios were all well 53
NofaLab method for food sample extracts and the within the specified & 20% tolerance.
- . .. . Chlorinated Water Surface Water Underground Water
modified method for direct injection of water ’
® o .
samples. Use of QTRAP" is expected to confirm Separation was achieved using a Shimadzu Nexera UHPLC Figure 4. Chromatograms obtained at LOQ levels for the 3 water types
positive results by their full-scan MS/MS spectra, but system comprising LC-30AD pumps, a SIL-30AC analyzed. XICs of AMPA, fosetyl-Al, glufosinate and glyphosate at LOQ level
future work will investicate different or additional . : ) in 2 chlorinated water, 2 surface water and 2 underground water samples.
5 autosampler fitted with a SOOHL |OOp and a CTO-20A The solid blue line shows the mean ion ratio calculated among the
clean-up. column oven. An injection volume of 500uL was employed standards and the dotted lines a tolerance of 20%.
in @ chromatographic method similar to that used for the T30
food samples. During verification of the method, the 120
primary focus was on achieving stable peak shapes and 110
retention times for all analytes. Loop size (irrespective of 100
injection volume), initial conditions, gradient and pH of S 90
the mobile phase had very significant effects, so the final < 80 4 Legend A
optimized method should be fixed, and fresh mobile § 70 T
= ean = 20.1 ng ean = 30.1 ng
phases prepared regularly. g 60 v 111 o e
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Method verification was performed with real drinking o 40 o® v eeoe °, .%
: O O O O o0
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LOQ of 20ng/L could be reached. o o
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system was employed tor its SenSIFIYIty ang . = 9 e R e et Q] st Qs e N st s et R Figure 5. Calculated concentration of glyphosate in 3The methods were
robustness. Optimized MRM transitions, detailed EM\'\IV“E{L'}‘L Wt L J( _ L L ﬁL _E f\ found to be considerably more robust and sensitive than other approaches
in Table 1’ were selected and utilized for ".m*.:...j.?m:.|*m~,m.};:mﬁ S':”-m:*.;mﬂ 5":’..:-“’"......:'"'-% r_“r%,..ﬁ"am..? ﬂ,?j:&"h}"m% *:.“::""".......""au*? “..":.:':::..::::“# described in various publications and have achieved the target limits of
maximum Sensitivity. |Sotopica||y labelled ta rget _g iyk.wlfml | e ' w . : — detection 2 water samples Calculated concentration of glyphosate fr.om 16
17 Wy o 1 = | ' = water samples (8 chlorinated, 6 surface and 2 underground waters) in
analytes (AMPA 13C15N, glyphosate 1,2-13C2 e T T duplicate spiked with 20, 30 and 100 ng/L of glyphosate. Results for 400
15N, fosetyl-aluminium D15) were utilized as f f‘llg\,f\ | . I ?;;:{r_ i J ,. iil,_ | ng/L spiking are not shown for scale reasons (Mean = 408.4 ng/L; CV = 4.7
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internal standards for achieving the highest LN S T Wl A - 5}1{.1-'1,* 15 %)
quality quantification. Note that AMPA 13C15ND2 Conclusions
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was also used for the correction of glufosinate AT ﬂ kgt 2050 The methods were found to be considerably more
results. Details of ion source parameters can be e Driking it siked t 300 o

robust and sensitive than other approaches
described in various publications and have achieved
able 1. List of analytes with MRMs transitions an d parame ters. the ta rget Iimits Of detectiOn

found in table below.

eStiCid:MPAl Qij Z Q:n/z RT:jin) Table 2. Ion source parameters. Electrospray ionization (ESI) conducted in negative io Flgure 2' Example Chromatography from drlnklng Water Samples USIng the H 1 1 1

5 b modified water method The very good stability of retention time and signal
= . = intensity observed during 3 months of analyses in a
50 o i Curtain Gas (CUR 35 psi ] . . . . . _ ° +

2 ) Sensitivity in spiked environmental waters was found to (rjmn dedicated ECIEXbQTRAP 65]?8 Shys’;em - od and
“ be similar to that in standards, and the target limit of demonstrates the robustness of both the method an
- | detection of 20 ng/L was easily achieved with real instrument and also the ease of use and flexibility of
- : . drinking water samples. In order to verify the results, the r.n.c:jdlflc.ed Nofal_.ab /I SbCIEX method for polar
e - : analyses with standard addition of the target pesticides in a routine laboratory.

- 0 . Compou ndS Were a ISO performed ° :::ZET:::T::T :::Ir:\lo(:tic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries. For information on availability, please contact your local sales representative or refer to
171 63 8.4 www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries (see
www.sciex.com/trademarks).

© 2024 DH Tech. Dev. Pte. Ltd. MKT- 31873-A



	Slide Number 1

