Automated QUEChERS Tips for GC/MS Analysis of Fruit and Vegetables
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using disposable pipette extraction (DPX) tips containing University of South Carolina, Columbia, SC . .
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begin with extraction and partitioning of pesticides from sorbent, and a screen which acts as a filter to contain the sorbent Figure 2. Dual rail MPS system on top of the GC/MS instrument for o C ss000
blended and homogenized sample matrices into material. A transport adaptor is at the upper end of the pipette tip for “just in time sample preparation” using automated QUEChERS tips. i o
acetonitrile using high concentrations of salts. After the automation handling. mil o
initial extraction, the acetonitrile extracts undergo a Using just 0.5 mL of the acetonitrile extract, the solutions were ] S
“cleanup method” by treatment with primary secondary - placed on the tray of the MPS system and the prep sequence — 25000
amine (PSA) and MgS0O, to remove fatty acids and water, Experimental was started. The automated prep sequence performed the “'I“: | .
respectively. Some methods also incorporate graphitized . steps of aspirating, mixing and dispensing the solutions in and :t l » T MJM t JJ
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components such as pigments. All pesticide standards were provided by Jon Wong of the Food aqd the final stgp eluted the solutio_n directly intq sealed (with a - ) o om mm e s
and Drug Administration (FDA, College Park, MD). thick sgp.tum slit capped vial) GC vials. An additional 9.2 mL of o e
There are generally 2 ways to perform the cleanup ’ ’ acetonitrile was added to the top of the QUEChERS tips and PeeTeT _—
method, using cartridges (similar to solid-phase . . . assed through the sorbent to remove any bound pesticides. 22000 -
extraction (SPE) products) or dispersive tubes. The QUEChERS tips (Fig. 1) were provided by DPX Labs - ° g g D s
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higher recoveries, and have therefore received much PSAand 12.5 mg GCB with a transport adaptor.

attention. With dispersive tubes, centrifugation is required , o i
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Dispersive tubes have been found to provide generally (Columbia, SC). These tips contained 75 mg MgS04, 25 mg |
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which will be subsequently analyzed by gas
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P y ' dual rail multi-purpose sampler (MPS) from GERSTEL, Inc. Figu.re_ 3, with blank matrices plotteq on thg left side and spiked e Abundance
- (Linthicum, MD) as shown in Figure 2. The dual rail sampler with pesticides (100 ppb) plotted to the right. It is noted that some s Te e il TG P101211_031.0n cta me
Egrrmter]il;lzor:ig(r)]nn?;Iire]etrierir;’sﬁorger:\z?g,;I:]aellgie i(r)mf aan 9 DPX option contained 2 syringes, one was a 2.5 mL syringe for pesticide residues were detected in some of the samples. m‘*:: E g
: J : : J9inY erforming automated extractions (right side) and the other was o : : el o
time consuming to perform. A more practical way to p g_ bt _ 9 _ e M Table 1. Recovery and reproducibility data for the first (alphabetically |
oerform the dispersive SPE method is to use disposable a 10 uL syringe for injection (left side) into the GC injection port. listed) 24 pesticides spiked in carrot, tomato and green beans at 100 z: el
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pipette extraction (DPX) tips. These tips have a screen . . PP G o
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pipette tip. By incorporating MgSO, and PSA for sorbent, Carrier gas was I-ie gt constant flow of 1pr.r,1L/min Ove,n terﬁ S e — - m 000 ‘)h |
these tips are referred to as QUEChERS tips. The use of J o . o1 . o P Acrinathrin 95.71 (8.73) 105.63 (3.05) 81.35 (7.94) mw s000 LM Wil : Ml Md
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found to provide similar results to dispersive tubes increased to 240 °C at 3 "C/min, then ramp at 20 "C/min for 7 Alachlor 82.91(9.24) 79.21(4.23) 75.91(10.63) T e
' min (50 min total). The inlet temperature was 250 °C. Injection Aldrin 75.37 (2.00) 71.27 (3.41) 72.60 (10.44) Figure 3. Total ion chromatograms of the QUEChERS extracts of blank (left) and spiked pesticides at 100 ppb (right) in carrots (A), tomato
. e was 2 uL splitless. Allethrin 84.96 (9.33) 80.83 (2.29) 78.38 (5.67) (B), green beans (C), broccoli (D) and celery (E).
In this study, automation is used to perform the cleanup Allidochlor 75.13(10.29)  82.43 (7.00) 79.49 (11.49) Acknowledgements
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