Fast and Sensitive Paraguat and Diguat Analysis by LC-MS
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Commonly used methods for paraquat and diquat analysis include ion-pairing liquid _the target analytes Passes through .'t' The cleanup step minimizes/eliminates . = Robust method performance and tolerance to heavy matrix
: : : : : interferences and ESI ion suppression. The cleanup column was back-flushed using the
chromatography (IP-LC)?3, capillary electrophoresis* (CE) with various detection : : : L : :
techniques such as UV and mass spectrometry (MS). second gradl_em pump at_l.O_mL/mln after both target analytes passed through it. The Diquat — 2.55 min @ =  Applicability for different matrices
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The EPA Method 549.2 specifies the protocol for the analysis of paraquat and diquat M Spect ¢ ’ ° 193 > 178 miz
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pair LC with ultraviolet (UV) and/or photodiode array (PDA) detection®. This method A Thermo Scientific TSQ Quantum Access MAX triple stage quadrupole mass E
has several drawbacks such as the need for large quantities of sample, time- spectrometer was coupled to the UHPLC system with a Thermo Scientific lon Max '% Diquat Referen ces
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limit extended to low ng/L levels. This method has been applied for various samples Retention Time (min) 186 = 157 m/z electrophoresis and reversed-phase ion-pair high-performance liquid
including drinking water and ground water, and the results will also be presented. gg Analyte-specific SRM transitions were individually optimized and the detailed scan events 0.0 1.'0 2.'0 3_'0 4.'0 5-'0 chromatography for the determination of paraquat, diquat and difenzoquat.
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FIGURE 1. Column chemistry Table 1. SRM scan events by Liquid-Solid Extraction and High Performance Liquid Chromatography with
2 O. — _ _ The quantitation limit (lower limit of quantitation, LLOQ) was determined as the Ultraviolet Detection. http://www.epa.gov/nerlcwww/m_549 2.pdf (accessed
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e: : B : SRM (CID) SRM (CID) quantitation precision and accuracy. LLOQ for diquat was observed at 0.1 ng/mL, and
Waste 30‘ 0 j W T Waste 4 o W Paraquat 185 169 (27) 170 (17) 0.5 ng/mL for paraquat in the matrix.
Bonded under-layer (WAX) — LY B i :@j = Paraquat-d, 193 178 (17) Carryover was eval_u_ated by analyzing matrix blanks after_ 'Fhe high_est c_alibration
Diquat 183 157 (22) 130 (31) standard. !\Io qua'm'tlflat')le peak was observed at the specific retention times, thus
carryover is negligible in this method.
Diquat-d, 186 158 (22) Local tap water and a local creek water sample were collected and prepared for LC-
Retention mechanism: o _ _ MS/MS analysis. No quantifiable peaks were observed in these two samples and were
WCX: Carboxylate To address the matrix interference for different environmental water samples, the used as blank matrices.
WAX: Tertiary amine Data Analysis chromatography system was set up to perform automated online sample cleanup during _ _ _ _ _
RP: Alkyl o _ _ _ analysis (shown in Figure 2). To evaluate recovery in the matrix, paraquat and diquat were spiked in the preek water
Thermo Scientific Xcalibur 2.2 SP1 with Foundation 2.0 SP1 and TSQ 2.3 SP3. _ _ _ _ o _ sample at three levels (0.5 ng/mL, 5 ng/mL, and 50 ng/mL), then analyzed in
Silica Substrate: h Scientific Di DCMSL 2 11 A simulated heavy-matrix sample was synthesized in the lab consisting of high duplicates. Recovery was observed in the 78% to 107% range with %RSD less than , o o
o, s, Sisleriee, pereus ermo scientrtic bionex Al concentrations of common inorganic ions: Na* and K* (> 5000 mg/L), NH,* (1000 mg/L), 4%.The results are summarized in Table 2. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries.
NO; (200 mg/L), HCO5 (1500 mg/L), SO,% (2500 mg/L) and CI- (3500 mg/L). Target This information is not intended to encourage use of these products in any manners that might infringe the
analytes and internal standards were spiked into the simulated matrix and 5 pL of To evaluate the method performance with heavy matrix, the lab-simulated heavy- intellectual property rights of others.
sample was injected for analysis, and the result shown in Figure 4. Although in heavy matrix sample was spiked with both analytes at 10 ng/mL and assayed 30 times.
matrix, both analytes can be reliably quantitated at a much lower level than the Excellent chromatographic reproducibility was observed with %RSD for retention time
maximum contamination limit (20 ng/mL). The interference peak in paraquat/s SRM less than 0.4% for both analytes. The recovery was observed at 105% for paraquat
channel was also noticed, emphasizing that the chromatographic separation is critical for and 94.3% for diquat with %RSD less than 4%. POT0142_E 051125

accurate quantitation.



