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INTRODUCTION Sample Preparation Protocol of QUEChERS GC-MS RESULTS DISCUSSION
QUEChERS is a popular worldwide method for multi-residue [Samp'e Is homogenized by blender or h°m°genizer] Comminution GC-Conditions Figure 1. QuEChERS_ methods are generally excelle_:nt for most of the
analysis of pesticides in fruits and vegetables. This poster ! Instrument : Agilent 6890N GC Pesticide Recovery in Avocado by using AOAC Method with d-SPE Cleanup pesticides in non—fa’;ty matrl_x such as fruits and vegetables.
presents comparison data obtained using the original method Transfer 10 g or 15 g sample to 50 mL tube ] N Column: RTX-5MS, 30 m x 0.25 mm For the samples with relatively h_|gh Ie_vel of fat content,
from Anastassiades et. al. (2003) and the buffered QUEChERS 0.25 pm film) such as avocado, C18 sorbent (Trifunctionally Bonded C18
methods. v Carrier gas: Helium e Silica) was added to the d-SPE cleanup tube. The recover-
Sample is first extracted with acetonitrile, followed by a liquid- ( A pnternal standards h Flow rate: 1.0 mL/min § ies of some pestic_ide are imprc_)ved as shown in Figure 1.
liquid partitioning induced by adding MgSO., and NaCl. After L Then shake ) > Etraction Temp. program: Initial 100° C, hold 1 min, then 10°C/min to f As demonstrategl in Figure 2, in the ext_ract of avocad.o, the
centrifugation, the matrix cleanup and the removal of residual Il 320° C, hold for 7 minute no_n—buffergd orlgln_al_ method is not suitable for basic and
water from the extract is accomplished in one step called Note: "chf HaE for a1t e e G et 1t%\ Injection Volume: 2 pL splitless acid sensitive pesticides. Both buffered methods, acetate
dispersive solid phase extraction (d-SPE) by using primary HOAC: acetic acid ' ETnod, and s M) and citrate buffers, give higher recoveries than the original
secondary amine (PSA) sorbent and MgSO,. There are two - ! N MS System: Waters Quattro micro™ GC MS method. The AOAC method maintaining consistent pH in
buffered QUEChERS procedures were adopted to improve the L Shake vigorously, then centrifuge ) Y, o N besticides apsa a_cetonltrlle extract, is _better_fo_r some base sensitive pesti-
recoveries of certain pesticides by the addition of buffers during Il Ionization mode: Electron Impact (70 eV) cides such as tolyfluanid. This is common for all three com-
the extraction and partitioning step. AOAC Official Method ransfer 1 or 6 mL to tube with 150 mg MgSO, + 25 mg PSA) ) Acquisition: Single Ion Recording (SIR) Mode andities,)avocado (Figlaur;e1 2%, oat (Fhiggre_ 3),band gTape
2007.01 uses an acetate buffer while many EU countries use per ml extract for original and CEN methods, : Figure 4). In general, the CEN method give better clean
citrate buffer. Modifications have also been employed in the d- Sy eneiiar D o © il & b L LD o PP 4 B e Flgure 2. up of extract if GC-MS is the choice of analysis.
i ¥ °r Mt extract or method. d- I esticide Recovery in Avocado using Different Methods i i i i
SPE cleanup step. In addition to PSA, C18 bonded silica could 1! " SR cleanup Overlap Multiple Reaction Monitoring (MRM) Chromatograms T R . Me/MS and Goms e Afs hQu:ChERS ap[zro?crcll 'S deS|gnedc_It_for COﬂ;mOdlt); CO'}T"StS
be added to samples with relatively high fat content, and Shake vigorously, then centrifuge of Pesticides Fortified at 20 pg/g in Avocado Extract. 160 Of high water content, dry commodities such as oat or tlour,
graphitized carbon black (GCB) is very effective in removing ’ J o . : adding water is necessary to achieve the optimization con-
high levels of pigments, such as chlorophyll or carotinoid, in | LC-MS/MS MRM § 0] dition of QUEChERS approach. For oat extraction, 15 g of
samples. The analysis is performed using UPLC with tandem MS [For25'\2Tiifhaonddoanc'iﬁ’iftigfjnifﬁﬂFébmuLLSESf?Ttant] Extract Stabilization L e _ g water is added to the 50-mL tube containing 7.5 g of well
f . t X 60 . . .
(multiple reaction monitoring) and/or GC-MS (selected ion — In MeCT < For CEN method only 7. Thisbendazole 8,9 11 12 < a0 ho_r:_ogenlied_togllt. Al;ter t||t1€ Samp(;?j IZ l’tEStt;OI’tlg mflnutes,
i i iCi i 3. Methomyl 7 20| acidic acetonitrile and salts are added to the tube for ex-
recgrdlng, SIR) to detect low ppb levels of residue pesticides in oS anayers SIS Ay > Irﬁidgg?gprid 10 ] ot
various prOdUCtS. With PTV, analyze the extract directly Dilute the extract with appropriate 5. Imazalil 5 6 R L T ECFT AN LS SO & @ S ra-C lon. L L . .
No PTV, extract is solvent exchanged to toluene buffers or solvents 6. Dichlorvos 23 4 v‘(&ﬁ&"@{@& o’(’&\o@(\fé@‘foz\o@o‘@o& &‘x@@@&oﬁ? & Vs‘@bo:\é@oo\@?’@é@”&o&é\b&&&\o@/\é\é Acid sensitive peStICIde, pymetr02|ne, is better preserved by
7. Carbaryl ! « T8 K& & TS the AOAC method using acetate buffer as demonstrated in
M ETHODS T g fiZI’IOIJXr)(_/)Sr‘TtrObm ¢ ¥ Pesticides Egggia. grape eXtraCt in Figure 4
Extraction Tube of Original and Buffered UPLC® - MS/MS ﬂ:é;;arzo'gﬁm
QUEChERS Methods. - " | 12.Tolyfluanid
Figure 3. CONCLUSION
LC System: Waters ACQUITY UPLC® System |
Colur?,/]n. ACQUITY UPLC SEH C18 2 1 X 1%0 mm 1 7 m ] Pesticide Recovery in Oat by using Different Methods with PSA sorbent
Sample ST . \ ;Lo , L./ M LC-MS/MS and GC-MS
Size Solvent Content (S:g::ir;lg 'I-I'-srr:g Z'OOCC _— 120 QUEChERS approach is the most popular analytical techni-
' ] 100 1 ue for the multi-residue pesticide analysis. In addition to
Injection Volume: 15 uL - - = the original QUECHERS method, there are two buffered me-
0/ 6 g MgSO4 MObile Phase A. Water + 0 10/ formlc aCId T TTh0 T 1h0 250 2B b 3o | abo 4o 560 550 660 650 7oo " 7ho " 8bo ko emo T e 8 60 e Orlglna Qu me 0] 7 ere are WO urrere me
AOAC Method 15mL 1% 175 57 ope ppase A: Tleter + D40 ormic acid i thods, CEN method 15662 and AOAC Official method. Both
2007.01 = CIesle af:'q "N sodium ° cll'e .ase - Methanol + 0.1% formic aci g ] buffered methods performed well for multiresidue pesticides
Acetate Buffer Acetonitrile acetate _IC_S_ra lent: o A% B Overlap Single lon Recording (SIR) Chromatograms of o analysis in most commodities. AOAC method is better for
4 g MgSO, Ime ow rate o BYo Pesticides Fortified at 20 pg/g in Grape Extract. S AR B PR E SR PSS the base sensitive pesticides due to the buffer giving
hod 1 g NaCl mL/min Grape Acetate PSA Spike 4 Tt O ST N TS S E e consistent pH throughout extraction and d-SPE cleanup pro-
CEN Met 0] 10 mL g aC 0.00 0.3 75 25 Q?(I’E(;O42409722 L: SIR of 9 Channels El+ v (\\o&\\ Q/Qbo(’ {5?? N4 & A OAOAC Cedure
15662 10 g acetonitr”e 1-5 g 025 03 75 25 1. o-EhenyIphenoI - ¢ Pesticides o a
citrate Buffer sodium 7 75 0.3 0 100 g Err:ll‘lurallr)f - GC-MS SIR
; . . . orpyrifos-methy
Citrate 8.50 0.3 0 100 4. Chlorpyrifos ) REFERENCE
Validation of 8.51 0.5 75 25 2. Etrﬁisoonxim-methyl Figure 4.
Original 10.50 0.5 75 25 7: Endosulfan sulfate Pesticide Recovery in Grape by using Different Methods with PSA Sorbent
QUEChERS 15 g 15 mL 6 g MgSO4 11.00 0.3 75 25 8. Tebuconazole 1 7 9 LC-MS/MS and GC-MS
Method Lehot acetonitrile | 1.5 g NaCl o Bifenthrin e
S ooomy MS System: Waters ACQUITY® TQ Detector " ] 1-Lehotay, JAQAC Tnt. 90(2) 2007, 435-320.
et al. (2005) ystem: Q Q 6 5 o 2. YSPE Protocols for Rapid UPLC-MS and GC-MS Determi-
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