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Introduction

Today any laboratory who wishes to test for pesticide residues in foodstuffs must be able to carry out simultaneous trace level analysis of hundreds of
compounds belonging to many classes 1n a single run. To meet the requirements for today's LOQ levels and due to the more polar and/or thermally unstable
nature of many pesticides, compounds ought to be analyzed more and more by LC-MS/MS.

For the purpose of extending the number of pesticides measured and lowering the LOQs of our previous LC-MS/MS screening method we applied an ACE UltraCore SuperC18 2,5um 2,1*100mm
column and developed a HPLC-semi-UHPLC method. With the application of MSZ EN 15662:2009! method for sample preparation (well-known as QuEChERS) and with the use of this solid-
core particle column we aimed to achieve an analysis that includes approximately 300 pesticides in a single run using a Perking-Elmer Flexar FX-10 UHPLC system coupled with an ABSciex
4000QTrap LC-MS/MS system operated in QQQ Scheduled MRM mode. All compounds were monitored with at least two mass transitions.

A method validation was carried out regarding a cucumber matrix at two spiking levels: 0.01 mg/kg (LOQ 1x), and 0.10 mg/kg (LOQ 10x) for 300 compounds. For each spiking level we have
prepared 5 parallel samples and measured them with our LC-MS/MS method. Two calibration series were prepared: one in methanol : water = 1: 1 (containing SmM Ammonium formate) and the other one 1n
0.5 g/ml cucumber matrix. The calibration series were the following: 0.003, 0.005, 0.02, 0.05 and 0.075 ug/ml.
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288

2.528

2. 4928

2. 3eb 4

Intensity, cps

1.1e8 4 | “
1.0e8 - h u‘ | “ h
o l ‘ ‘ \ |
. | ' i , | Kk !
Extraction | | } lh | J' | |
* Weightl10 g sample into 50 ml centrifuge tubes ! I ‘ I }’ ' | i| Iyl | Ll |r | ‘ .‘| ‘ | A
* Add standard mixture for recovery experiments s0es| I | '.:, i | il | “h )I‘ | Ul ‘ l | il \ | fl‘l‘ i \ l | \
o, o il 0 ) ' ) l - ,
e Add 10 ml acetonitrile zo=s A l . ur [\ L i U] AT a0 Y ll. | W ,| I | Il \_k|'|| | "I||' ’ L _|~ | |1 | ]
. . . . . 1.0e5 4 Ir U e 1 | \ f I.ll-'r-l' “ . b || { il -l Al ] 1 " |(l I|||| Jl:' | ||‘ fll ’% ll.l Ui ”r !llh J'{ | : |' \ ll‘ ) |'I'|-.| ] |l_|l.|_ Ul | | ||' L' l 'A }\k |
+ Shake with MiniG (3 min, 1500 rounds per minute) LR A A0 RV P S U T R G Ve I IR U T e
° Add 6,5 g Of Salt miXture 1.0 2.0 2.0 4.0 5.0 5.0 7.0 2.0 2.0 10.0 11.0 Ti‘1:l.:l o 12.0 14.0 15.0 18.0 17.0 18.0 12.0 200 21.0 220 220
(4gMgS0, + 1 gNaCl+1¢ tri-Sodium citrate dihydrate List of compounds and retention time of their respective time windows Examples of interesting separations - 50 ng/ml standard mixture
+0,5 g di-Sodium hydrogen citrate 1,5-hydrate) Background colors represent the performance of the analytes described on the diagram below 268.1001201 000 amu Expacted AT 117 D:Dimatromorgh A1
e Shake with MiniG (3 min, 1500 rounds per minute) Note that in some cases pesticides may appear in two time windows 318.100/138.000 amu Expected RT: 10.8 ID: Desmedipham 2 s4e8 1201 E_.BE:_‘E"‘””"”“”” Ty Sesae T 10D Seemmeent
* Centrifuge (5 minutes, 3000 rounds per minute) e <= Desmedipham  ***] ****1 Secbumeton
RT (min) RT (min) RT (min) RT (min) RT (min) ] 3.1e5 8.0e5 1
Cleanup: Compound names A to Z | of time Compound names A to Z of time Compound names A to Z of time Compound names A to Z of time Compound names A to Z of time 1aes 3,065 4 5.Bef &
window window window window window 1.2e8 1

* Take 5 ml upper layer for cleanup and add 880 mg cleanup 23 |

14,5
’ | 1.08 2825 . 10.70
14,8 0=E

18,0

Flumetsulam 3,4and 4,9
w7 |

12,5

mixture (PSA : MgSO, powder = 1:6)
e Shake with MiniG (3 min, 1500 rounds per minute)
* Centrifuge (5 minutes, 3000 rounds per minute)

9.0e5 2.7e5 1 4,085 ]

124 5.0e5 2.8e5 4 3525 ]
| T FeF |

19.1 | 7.0e5 4
13.0 5.0e5 q 2.4e5 4
11,3 5.0e5 23251

12,2 and 13,5 11,1 | 5.0 8.0 10.0 11.0 12.0 12.0 14.0 0.0 : : : : : 8.0 10.0 11.0 12.0 13.0 14.0

13,5

11,3
12,7

Time, min 10.0 11.0 12.0 13.0 14.0 Time, min

11,0 ime, min

S~

16,1
14,8
8,3
4,7
7,4 11,5
19,3 13,4

10,7 and 12,9
20,6
14,2

;;3; f Experiences and recommendations

w | «The mixture containing the 300 compounds of interest was constituted

6,2

-5,4
 Filter through 0,45 um PTFE syringe filter s | oel 2
e Stabilisation: add 10 ul acetonitrile containing 5% HCOOH / m S R s | see.
eXtraCt m_l “ ‘ 6,8 | 1.0e5 - \L\J\ 1 5es | . E-.:|E4'-1
. . . . | ies | 0.0l . . INLLEN. , —— Dimetho|morphs 00 , S , ,
* Evaporate the acetonitrile cautiously (avoid evaporation to E s |
< < bt 2.4 10,7 - 200/ - 10.8 ID: Phenmedipham 2 e 226.201/170.100 amu Expected RT: 11.2 ID: Terbumeton 1
absolute dryness since 1t can cause loss of volatile compounds) 2 s o zmanze 0 ame Sesas Ry o
than reconstitute samples 1n methanol:water = 1:1 (containing 1| Oxsdemetommetint |14 " @ Phenmedipham o] | 2 see) <=Terbumeton
5mM Ammonium formate) to 0.5 g/ml sample ratio for LC- s e N 2
MS/MS analysis —— oy
y - | 7 1.0e5 1 - 10.71
o (] @ 14,0 12,8 1.8=8 4
Measurement and instrumental conditions . R
14,0 | 4 0ef 4 j::: : 1.2e8 1
Perkin-Elmer, Flexar FX-10 UHPLC and AB Sciex 4000 QTRAP _ o | e
14,9 13,9 | 2.0e5 4
LC-MS/MS system s |
; " ] ﬁm T 13,6 15,9 | 2.0e5 4 4.0e4 4 6.0e5 -
! ! e -13,6 12,9 16,3 | 2024 1 4 ek
i | . w | I | * ho
| .
| o1 |
s |
S
I

porkinEimer

=
o
=
o
B
@
N
S
=
(¢

[ o — —

= = 2 » 3> 2 |= S

N % Y EN - % |5 SR
L Lol b (=

= = = = N & @ [ & = = | = * 1= e -

i 2 o - o a1 15 (= EEN i U R i -

2 = from 7 sub mixes in acetone. When exchanging solvents for any
= reason it is crucial to avoid high temperatures and evaporation to
2 pemeessts <+ total dryness since this can cause loss of volatile compounds. It's
e = better to use small volumes of higher concentrations from working
, =— solutions than fill 1t up to volume with the desired diluting agents (for
P - @ e —— example in case of a standard series dilution) .
y j ’ " .. 1 °Fresh eluents must be prepared before starting a sequence for
. - —., ] successful measurements, since the retention times can alter (especially
MS conditions and parameters — . ,
.. | for pH sensitive compounds) with the age of eluents due to pH
. ™ -14 9 10,9 and12,7 o o o 3 o o
lon-source: Turbo V . | variations. Retention times should be checked from time to time to
Acquisition type: Scheduled MRM | | | a2 I = 1 the ti nd
Canillarv: TurbolonSorav@® EST ensure analytes ol mterest stay m the time window ranges.
pillary urbolonSpray - i ) . .
Polarity: Positive *The column should be equilibrated with the starting gradient until
Pause between mass ranges: 2 msec pressure reaches approximately 5000-5200 PSI (10 minutes should
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Flush/Wash solution: Acetonitrile : Methanol = 1:1 acceptable for screening *The method has its limits, since when the gradient is closing towards
Flush/Wash volume: 250 pl . 0120 %, the 100% B solution a lot of apolar pesticides elute, so many transitions
Flush/Wash event: 2 pre injection and 2 post injection 5 % Mean recovery 70- ’ must be measured. The narrowest peaks here are at least 12-14 seconds
Software: Analyst 1.6.1 wide at their bases and despite the given cycle time a mmimum dwell
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Coloumn ACE UltraCore SuperC18 2,5um2,1*100mm suitable enough m a screening method. This problem can be solved by
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Eluent A Methanol :Xater ~ 1:9 (containing SmM Results only available in a later version of the Analyst software.
mmonium formate)
- Results were evaluated according to the Document SANCO/12571/2013% - Analytical Quality Control and Method Validation Procedures for Pesticide
Eluent B Methanol: ﬁﬁfﬁﬁﬁ&éﬁﬁﬁ?ﬁmn‘g >mM Residues Analysis in Food and Feed. All successful calibrations and validated compounds fulfilled the SANCO document's requirements. From 300
compounds calibration was successful for 292 thus the measuring instrumental method is suitable for them. No significant matrix effects observed
Time (min) Flow rate (ul/min) A% | B% regarding cucumber when solvent calibration was compared to matrix matched calibration. From the 292 pesticides measurable we validated 265
0 300 -~ 0 compounds at both LOQ levels (mean recovery 70-120%). Additional 6 pesticides showed high while S showed low but consistent recoveries, thus the
03 200 -0 20 method is suitable for the screening of 276 compounds. Other 16 tested pesticides require different sample preparation. We are continuously expanding
1°5 B . Y- our method with new analytes of interest as well as test its performance especially regarding other matrices and theirr matrix effects. With this new method
) 300 0 100 applied we have extended the scope of our laboratory since our previous LC-MS/MS screening method measured 130 compounds m 3 separate methods, each
7 1 300 70 30 lasting 27 minutes thus we approximately doubled the number of compounds measured by LC-MS/MS. In addition we decreased solvent consumption
27 300 70 30 by 2.5 times and shortened measurement time to third of the previous screening method.
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