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ABSTRACT Method 2: IC-HRAM MS Using the Q Exactive MS Figure 2. Trimethylsulfonium, SRM (Method 1) Figure 9. Comparing 50 ug/L Diquat and Paraquat
IC Instrument | Dionex Integrion HPIC system 1282m57666T”mfﬁymmum In 10-fold diluted QePPe Extraction of Green Bean

Here polar cationic pesticides determinations are . o s 7S 713 R 70 10 . 9308105 Sample (PRM, Method 2)

demonstrated using cation-exchange chromatography as the Column Dionex fonPac CS17, 2 x 250 mm hrssmsm o i

chromatography separation coupled with tandem mass MSA Gradient | 100 pL injection &t Y SRM: 77 > 62

spectrometry (IC-MS/MS). The method was applied to 23 Separation Equilibrate for 4 min at 2 mM MSA, 2 to H3C™ CH3 Diquat, 183.092

cationic pesticides. Those suitable to the method were 6.4 mM (0.1-2 min), 6.4 to 30 mM (2-5

determined in homogenized fruit and vegetable samples using min), 30 to 60 mM (5-7 min), 60 mM (7-

IC-MS/MS. Sensitivities for most analytes in a deionized water 9 min), 10 mM (9.0-10 min)

matrix was established at triple digit ng/L to single digit pg/L. Paraquat, 186.1146

ofwfufundnf . 2.8.8.57.5.8.8.5.8.8.3.8.8.5 &

_ Flow Rate 40 mL/min, 10 min run
Method robustness in food samples was also demonstrated _
with over 100 injections of a prune sample. Eluent Source Dlon_ex EG_C 500 MSA eluent gener_ator
cartridge, Dionex CR-CTC electrolytic Figure 3. Chlormequat, SRM (Method 1) T
A more focused group of six cationic pesticides (mepiquat, trap column Z B'QBS'KWW
trimethylsulfonium, morpholine, chlormequat, diquat, and Separation Column: 40 °C: CD Detector: 35 °C, b \ﬁ y W
paraquat) in similar samples were determined for a fast 10 min Temperatures Detector compartment: 20 °C R T E C N e o, o, ool
analysis time using IC with accurate mass spectrometry (IC- First Detection | Suppressed conductivity (CD), Dionex SRM: 122 > 58 - Diquat - 4, orc | 17Loete Paraquat
HRAM MS). Chromatographic separation was achieved for first CERS 500e suppressor, 77 mA, T o E
four pesticideﬁ., whereas, doilquarf—%araqléat were resolved by external water mode at 0.5 mL/min 1430188’”" ggggggg
HRAM MS. The six pesticides had good accurate mass, ... . ] N
meeting the SANTEprequirements ogf <5 ppm. Sensitivities MS Instrument ) Thermo Scientific™ Q Exactive™ Focus Efyr—
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were measured in the single digit pg/L or less range by spiking S B g S g S I S i
e e

pesticides to the samples. Good accuracy was found, with MS Detection | +ESI, 3.5V, HESI I, 1ull scan, Parallel | |
recoveries of spiked in reagents in the standards and the Reaction Monitoring MS/MS (PRM) - Figure 4. Cyromazine, SRM (Method 1)
samples within 80 to 120%. Gas Sheath: 40, Aux: 5, Sweep: 1 Arb /L A
Temperature Capillary: 425 °C, lon Transfer: 260 °C 2095 50 100 20 140 0 1o NH Table 2. Accurate Mass Results
INTROPUCTION Full 50-300 m/z, AGC 1e6, MIT: 100 mS NTSN - SRM:
ull scan - m/z, eo, ; msS, A '
.. . . : : resolution: 30.000 /“\ //I\ 167> 125 Precursor lon FUEEleL | ATCLiELE Measured SHANITE:
Polar cationic pesticides (quaternary amine) determinations il HoN™ 'N™ 'NH; lons® NERE (<5 ppm)
can be challenging because their ionic nature are not PRM AGC 2e5, MIT: 100 mS, 30,000 Chiormeguat 124.070
amenable to common HPLC methods. Recently, anionic resolution, fixed first mass: 50.0 m/z, 58 065 1220736 122.0736 -
pesticides determinations methods by IC-MS/MS have been NCE (Figure 8): 10-140V Inclusions list Diquat 157.076 100 0000 1830017 >
demonstrated using the Quick Polar Pesticides (QuPPe) multi- Desolvation Acetonitrile, Optima grade, at 0.23 143.081 | | ~--o ppm
residue method.*> However, a similar approach is lacking for solvent mL/min Figure 5. Melamine, SRM (Method 1) Mepiquat 98.097 1141083 1141980 2.6
: R : : P nts 5.746 -, Melamine - - -£.0 ppm
cation polar pesticides. Here cationic pesticides . . . 200 58.066
. . Data Analysis Thermo Scientific™ Xcalibur™, Thermo 150
determinations are demonstrated using IC-MS/MS (23) and IC- e . ™ 10g o Morpholine 70.066
HRAM MS (6) Scientific™ TraceFinder r - )N\Hz W 68,050 88.0764 88.0763 -1.0 ppm
' SUE®3.00 4.00 500 6.00 7.00 8.@40 g - .
N™ SN T SRME
- D8-Paraquat 97.5844
MATERIALS AND METHODS RESULTS N7 N N, 127 > 85 965797 ©U832  97.0828  -4.2ppm
Paraquat 185.107
Samples and Sample Preparation o N 171,092 186-1146 186.1157  +0.5 ppm
Table 1 shows the twenty-th_ree cationic pestl_C|_d_es eyaluatgd Trimethylsulfonium [IRZXEE RN
Baby food samples were used as homogenized vegetable and for cation-exchange separations and compatibility with cation 61.011 ' '
fruit samples. Figure 1 shows the sample preparation process suppressors. The IC-MS and IC-MS/MS SIM and SRM tables
according to the Quick Polar Pesticides method (QePPe).35 are also shown. Figures 1-7 show the MS/MS results of
select ions. . .
Figure 1. EURLO® QUPPE Sample Preparation Method Figure 6. Diguat, SRI\/I(Method 1) CONCLUSIONS
A o] il Table 1. Cationic Pesticides and SIM and SRM Tables Ql == h Although not all of the data are shown here, sensitive and
ML or Ll water 1o 21U g ot homogenized material. R Gl SRM: accurate determinations of cationic polar pesticides using IC-
Shake vigorously for 5 min Amenable to SN __/
' Analyte IC(cation)-MS SIM (CE in V) 2 183 > 157 MS are demonstrated on two MS platforms: 1) tz_;mdem MS on
@ o the TSQ Altis, and 2) HRAM MS on the Q Exactive Focus MS.
Add 30 mL of cold methanol (<5 °C). Mmitro 0 Both methods were applied to homogenized fruit and
Shake vigorously for 1 min. Yes 122/124 58 (30) vegetabl_e samples using the EURL QePPe sample |
@ : preparation method. This fast and easy sample preparation
NoO . .
method provides robust samples for analysis.
Centrifuge (gnm at 4000 rpm) Yes 2 167 125 (18) . Figure 7. Paraquat, SRM (Method 1)
‘. nts = Paraquat an: #5577 RT: 14.49 min NL: 1.84E+004
Daminozide No 1 . [L i ﬁT’ |
Filter an aliquot (syringe filter, 0.2 um, PES). _ M el _ Zﬁﬁ‘m,;nRM_ REFERENCES
i e rEEtEd » o G Ao 86 100 120 140 160" 1bo ;
- - oK ) Joon 185> 170 1. Ad d. The Analysis of Pol icid
J L NN "N N . ams, S., FERA, Ltd. The Analysis of Polar Pesticides
| Dimethylhydrazine Yes 61 44 (20) by lon - Exchange Chromatography Tandem Mass
|C-MS/MS or IC-HRAM Analysis v — Spectrometry; A Tale of Two (and many more) Molecules,
LES Lo (20 NACRW 2016 symposium.
Method 1: IC-MS/MS Using the TSQ Altis MS Ethylene Thiourea Yes 23 103 44 (23) 2. Thermo Scientific Application Note 661, Fast routine
: : analysis of polar pesticides.
|IC Instrument Thermo Scientific™ Dionex™ e 3. Thermo Scientific Application Note 666, Routine analysis
I ™™ ™ ) ) 11
Integrion™ HPIC™ system Maleic Hydrazide No * Figure 8 shows the PRM results using HRAM MS for 4 g poilgr }ielstgldesi_. on Ch t v to O-Orbit
Column Thermo Scientific™ Dionex™ lonPac™ P Vo 2 detection (Method 2). Figure 9 shows Method 2 applied a o ajtsh I’IS at. oduglnbg c;r;\ Iror_na ?irgp y SQ;. 'rdl rap
elamine es . r n nalysi nionic Pesticides in
CS17, 2 x 250 mm 127 85(19) diluted methanol/water extract of a green bean sample For uitsean?jSVdetatc))legs ; Azé)';\scs 0101 (2). 2018
Methanesulfonic | 2.5 to 10 pL injection. Yes 114 98 (30) spiked with 10 pg/L of standards. The accurate mass and 5. European Commissior,1 QuPPe .I\’/Iethod ’http'//duppe ou/
acid (MSA) Equilibrate for 4 min at 1 mM MSA, 1 to confirming ion results are shown in Table 2. ' . ’ ' ' '
i 3.9 MM (0.1-4 min). 3.2 t6 15 mM ’4 10 Yes - 44 (23) (last accessed April 28, 2018)
Gra |en_t < M (0.1-4 min), 3.2 t0 5m (4- Figure 8. Six Pesticides using IC-HRAM, PRM mode 6. SANTE/11813/2017. European Commission, Directorate
Separation min), 15 to 40 mM (10-14 min), 40 mM Nereistoxin Yes ? 150 105 (20 00100 General for Health and Food Safety, Safety of the Food
(14-18 min), 10 mM (18-20 min) (20) X oy HE . o 00 ’ i
! Ves ) Trimethylsulfonium, m/z TIOMzS % T rromss Ba?y?%ikzzmo%ES'F”" Chain, Pesticides and Biocides. http://eurl-pesticides.eu
' | 185 170 (19 ; : - 2110 .
Flow Rate 40 mL/min, 20 min run (19) . 77.04256 >62.019,61.011 i e A0 (last accessed April 28, 2018)
Eluent Source | Thermo Scientific™ Dionex™ EGC Yes 189 102 (20) : I o
500™ MSA eluent generator cartridge T ——— Ves B [ mes  nceuov - -
10 - | ' o
Separation Column: 40 °C; CD Detector: 35 °C, _ 000 263 (33) : 5'\3"803’7%‘2“2‘;0 "(‘)/626 - 1 _— ot s TRADEMARKS/LICENSING
Temperatures | Detector compartment: 20 °C No * e ' o g | g i1
First Detection Su_ppr_e_ssed c_onductivity (CD), Thermo No 1 G o E;Qi'ggeiFﬂMs+pEswuu © 2018 Thermo Fisher Scientific Inc. All rights re_served.
Scientific™ Dionex™ CERS™ 500e or % Mepiquat, m/z [ T2 14 1280hed 12000 EUF\_)L IS a tradema_rk of EU Reference Laboratories for
Dionex 500es suppressor, 71 mA, No * » 114.1283 >98.097 144260 [15&-%%3&1%1@00101 s Residues of Pesticides. All other trademarks are the property
external water mode at 0.5 mL/min T —— Ves , . S o S NL'245E-7 _ of Thermo Fisher Scientific and its subsidiaries. This
MS Instrument Thermo Scientific™ TSQ Altis™ Triple _ 150 132 (15) %10 A 2 e 70VBalselPeakF:FTMS+pES|FuI| mformaﬂqn IS not intended to e_”CO‘_”aQe use 01_: these
Quadrupole Mass Spectrometer e T Ty Ves . 62 (16) % C?IO{?;gl;gtg’4 N | saoes g products in any manner that might infringe the intellectual
() Miz lez. s 1T 1240 0l i property rights of others.
MS Detection +ESI, 3.5V, HESI, SIM and SRM modes 1: Not detectable by suppressed conductivity ; ’\ 304‘ -
' : 2. Peak tailing with resin based suppressors. Use a suppressor without resin v El— 97,0328 0 ; o PeckF-FTVS 4 DESIFL
Temperatures Vaporizer 250 C, lon Transfer: 310 C 3 UV detectable 0 gg8-Paraquat, _Z e NCE: 50V riiszeg?eoagl;;gchg?m%ESIF||
Gas Sheath: 35, Aux: 15, Sweep: 1 Arb w1 M/z 97.08282 o7 5844 S
Q1 SIM 10 V. 4 ms. 0.7 resolution Figure 1. Morpholine, SRM (Method 1) ] R S
’ ’ ' Mts 6.959 - Norpholine e e 157.076 805 NCE:50V  NLTTSES
Q3 SRM CID: 1.5 mTorr, 1.2 resolution o }ﬂ N W " Diquat, m/z | 183,052 el i il
Desolvation Acetonitrile, Fisher Scientific™ Optima™ R\ v, 183.0920 >157.076 1 el : R e
solvent grade, at 0.23 mL/min ? e il e |
] ] . O SRM: 88 > 44 185.107 1858i(]05730 NCE:3oy  HOOIE
Data Analysis Thermo Scientific™ Chromeleon™ For placement only ' ™ parquat, miz | Eniiiiéiﬁiggh“ﬂigz%ﬁs'F”” &
Chromatography Data Systems (CDS) (delete box) 4 186.1157 >185.107 irrooyy 19028 Al ermo Is er
7.2, version 6. 5 I & o
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