14" EUROPEAN PESTICIDE
RESIDUE WORKSHOP

~ EPRW . RESTICIDES'IN FOOD-‘AN‘D 'DRINK*“' o oy = (A
¥ 2022 e o 2 e ‘w‘““'u"']i;:ﬁ s

*  BOLOGNA

NEW ANALYTICAL TOOLS FOR PESTICIDE
RESIDUES IN FOOD CONTROL.

EXPERIENCE GAINED OVER THE LAST 15
YEARS AS THE EURL-FV.

Amadeo Rodriguez Fernandez-Alba

* *
* *
* *
* gk
EEEEEEEE
== EURL-FV
-
- i ference Laboratory for Pesticide Residues in Fruits and Vegetables.
IIIIIIIIIIIIIIIIIII



European Reference Laboratory - FV

-1 B EYRL-FV @

OUTLOOK

History

Performance of MRM in OfLs network
Evaluation of MRM through EUPTs

Present
Improved technologies

High sensitve TQ (high benefits)
HRMS (impact and improvements)

Future

Automation
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Citius Altius
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D Livsmedelsverket 2 OO 4
Swedish Food Agency
Il

183 analytes

1. Extraction 2. Extraction

75 g sample 75 g sample

2oo?m Et(gAc 200 ml EtOAc
+NaOH

' v

GPC clean up == 50 min /sample

v v

| Evaporation I—> 15 min/sample

] 4

Redissolved in
EtOAc/ch/MeOh
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2022 The existing SweEt multi residue method in food

- ) Eliﬂ?iilsve'ket 2 OO 4
=
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— 183 analytes ”

2. Extraction .
Zﬁg . S0 Eiohe -
2NaOH
i [
[ soorse 544 395 120 113
—> 15 min/sample T TS e
: Extraction
Extraction Extraction Extraction
— 7 | N\ 2.5 g sample
- = o e 5 g sample I =g sample
oceen || ooreo |[acweo] [ souv |[ueruen 2 mllgt(g) 2@T£§HCO 10-ml water ‘; 3 Asi”éplg 5 ml EtOAC:ACN(80:20)
3 min Soex shaker - 10 ml EtOAc (1% HAc) 10 ml EtOAC 5 min Spex shaker
AT SRS SR 3 min Spex shaker - Na,SO,
Na,SO, Na.SO 3 min Spex shaker
2= Na,SO,
Centrifugation/filtration
Centrifugation Centrifugation Centrifugation 5 ml EtOAC:ACN(80:20)
Filtration Filtration Filtration | Clean up EMR-Lipid 6 ml I
Elution EtOAc:ACN(20:80)
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EUPTs-FV

Participation

Number of participants

130 137 ~
127 128129
vlel¥lo|’l}




W European Reference Laboratory - FV
BT e [NFORMATION GAINED

24 EUPTs z-Score Results (47302)
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el oy e EUPT-FV1 o EUPT-FV24 in numbers omencecaboraton -t

EUPT N° Matrices N° of Participants @] I?o;sible 2 pe.sticide.s
Pesticides evaluated in test item
1 Pepper
2 Apple 85 a1 6
3 Cucumber 116 48 14
4 Orange 117 57 14
5 Lettuce 127 57 15
6 Tomato 130 57 13
7 Grape 128 65 16
8 Aubergine 129 68 16
9 Strawberry 137 82 19
10 Carrot 132 113 18
11 Cauliflower 151 128 21
12 Leek 153 144 17
13 Mandarin 154 144 19
14 Pear 167 175 18
15 Potato 175 175 18
16 Pepper 183 175 22
17 Broccoli 185 183 11
18 Spinach 191 190 16 (14 mandatory + 2 voluntary)
19 Lemon 174 192 19 (17 mandatory + 2 voluntary)
20 Green beans 184 195 21 (19 mandatory + 2 voluntary)
21 Red cabbage 190 205 20 (17 mandatory + 3 voluntary)
22 Onion 176 208 19 (17 mandatory + 2 voluntary)
23 Aubergine 182 215 20 (18 mandatory + 2 voluntary) -
24 Tomato 179 \ 215 18 (16 mandatory + 2 voluntary) /e :
N £ = EPRW |

2l s 2022
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EUPTs zScore Results Last Ten Years (9828)

Concentration values below 100 ppb

3,7%

A Fv-15
+ FV-16
B FV-17

95,2% OFV-18
¢ FV-19
* Fv-20
a Fv-21
x Fy-22
+ Fv-23

zScore value

1'2% e Fy-24
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EUPTs zScore Results Last Ten Years (5596)

Concentration values over 500 ppb

50 g—afpo—w

a FV-15
* FV-16
= FV-16

Fv-18
¢ FV-19

Fv-20
s Fuv21
* Fv-22
+ Fv-23
* Fv-24
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LC-ESI

HUNDREDS OF COMPOUNDS

N EPRW
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Degradation - Alanycarb

Alanycarb
(Mix - 10 mg/L)
+ MRM (400.2 -> 238.0) Mix_4_MMM_500ppb_dilx10_AcN_H20.d 4002->2380 40021378  4002-=911
2 103 i 2 x10%9 Ratio =31 (306 %
] E] Ratie =21.0 (114.7 %
= LR [ &
45 E 4.5
a i a
25 2.5
34 3
2.51 25
24 H 2]
1.54 1.5
1 1
0.54 Alanycarb 051
12.131 min. : ;
T T T T T T T T T T T T T T T T
118 12 121 122 123 124 1258 11.5 12 121 122 123 124 128
Acquisition Time (min) Acquisition Time (min)
Alanycarb
(Stock solution - 10 mg/L)
+~ MRM (400.2 > 232.0) Alanycarb_500ppb_dilx10_AcN_H20.d 400.2 > 238.0 . 400.2 > 137.8 . 4002 = 91.1
2 105 Alanjcarb 2 x105 | Ratio = 10.8 (107.4 %)
s . 12.18E min = Ratic = 22.8 (120.1
(] (&)
4.5 57
4 4
3.5+ 354
N B
2.5 2.5
2 21
1.5
14
0.5
o
0.5 T T T T T T T 0.5 T T T T T T T
11.8 12 12.1 12.2 12.2 12.4 12.5 11.2 12 121 12.2 12.2 12.4 12.5
Acguisition Time (min) Acguisition Time (min)
** %
o
EPRW
2022
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Degradation - Alanycarb
Methomyl
(x4 —20Inmgigl') )

+MRM (163.1 -> 106.0) Mix_-i_l'u'lMM_EDDppb_dilx1DTAcN_H20.d 163.1->106.0 , 163.1-> 88.0
2 %103 : 2 %103 Ratio =94.1 (978 %)
2 1 2
O 12 S 12
114 114
14 14
0.9 0.9
0.2 0.2+
0.74 074
0.5 0.5
0.5 0.5
0.4 0.4+
Methomyl s
0.3+ 2.997 min. 034
0.2 [
014 / 0.14 \
04 04
T T T T T T T T T T T T T T T T T T T T T T
25 26 27 28 29 3 31 32 33 34 25 26 27 28 29 3 31 32 33 34
Acquisition Time (min) Acquisition Time (min)
Meth | 2.1 ppm of
5 _10 y methomyl in
( g/ ) mix 47
+MRM (163.1 -> 106.0) Mix_2_MMM_500ppb_dil<10_AcN_H20 d 163.1->106.0 , 163.1-=88.0
2 x105] Mthomy! 2 3105 Ratios 874 0L 2 oo,
Z 121 2,397 min. ER
O ; a
1.1 ; 134
14 : 1.24
0.9 1.:II B
0.8 i
0.9
07 I8 O UV, AU
0.64 074
0.54 064
0.4+ 0.59
0.4
0.3
0.34
0.2 024
0.14 0.14
04 : 04
014 T T T T T E T T T T T T o T T T T U T T T T T
25 26 27 28 23 3 31 32 33 34 25 26 27 28 29 3 31 32 33 34
Acquisition Time (min) Lequisition Time (min)
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Degradation - Alanycarb

Alanycarb
tr = 12,19 min

Chemical Formula: C47H25N304S5
Exact Mass: 399,1286

(Z2)-Methomyl
tr = 2,98 min

Chemical Formula: CsH1gN>0,S
Exact Mass: 162,0463

O O o

0
/s\r/N\OJLT,s\TJLO,N\\rs\ . /STN\OJLH/ \”JLO,N\\l/s\

thiodicarb

methomyl methomyl

[ Cocktail effect ]

N EPRW
=l" 2022
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Potential false positives and neqgatives: common mass transitions

239.9->223.0 ,239.9->86.0
£ X104 Ratio = 20.3 (96.9 %) Coelution Score = 99.9 239.9>223.0 ,239.9 > 86.0 239.9>223.0 ,239.9 > 86.0
g 264 g x10 41 Ratio = 46.8 (100.0 %) Coelution Score = 99.6 g x10 44 Ratio = Coelution Score = 99.9
244 8 1 8 2_2:
2.2 559 264
2 59 2.4
1.8 451 224
164 44 24
14 35 :-z:
129 31 141
14 254 124
0.8 24 14
06 154 0.8
0.44 ] g-j:
024 05/ 0z
09 o o
ha L T T T ! P T T I 081 T T T T T T T 02 T T T T T T T T
o 31 32 33 34 35 36 37 38 39 31 32 33 34 35 36 37 38 39 31 32 33 34 35 36 37 38 39
)'L H\3§< 0 Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)
~ _ Na // = . . .
N™ O S Aldicarb-sulfone Aldicarb-sulfone & Butoxycarboxim Butoxycarboxim
H /
0 Aldicarb-sulfone monitored MRM transitions Aldicarb-sulfone monitored MRM transitions  Aldicarb-sulfone monitored MRM transitions
Aldicarb-sulfone

O
\NJJ\O/N\W)\S//O ) ) ) )
H 22 Butoxycarboxim Butoxycarboxim & Aldicarb-sulfone Aldicarb-sulfone

HiC Butoxycarboxim monitored MRM transitions Butoxycarboxim monitored MRM transitions Butoxycarboxim monitored MRM transitions
Butoxycarboxim
%:‘0.1 >222.7 ,240.1->165.9 240.1>222.7 ,240.1->165.9 240.1->2227 ,240.1->165.9
€ x10 44 Ratio = 31.7 (100.0 %) Coelution Score = 100.0 g x10 4 | Ratio = 34.8 (110.0 %) Coelution Score = 100.0: g x10 4 Ratio = 25.9 (91.7 %) Coelution Score = 99.9
s 322: S e S 2;:
2754 554 264
25 51 ;;:
240>223 | :
24 1 184
1.754 3.51 164
15 31 1.44
240 > 86
1 29 5
0.754 154 g.::
054 14 0.44
240 > 166 0251 0s] o4
04 04 04
0.25 054 0.2
29 3 a1 32 a3 34 s 36 a7 38 3g 26 5 a1 32 33 34 35 a6 37 38 39 29 3 31 32 33 34 35 36 37 38 39
Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)
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Extraction solvent

—=-Acetone
—o— Acetonitrile
—+—Ethyl Acetate
Methanol
& ° & b S{\S\ @f“b @'\q @5‘0 s{\”\ Q«fﬁ Q«fib Q&v
< < < < < < <
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A. Lozano et al. / Food Chemistry 192 (2016) 668-681

10
9 E
8 - [l pH adjustment
= 7 [l Cean-up step
£
P . .
2 6. . Centrifugation
-
g{ c . [ Partitioning solvent addition
1]
-E . Shaking (manually?, autom.
. 4 - ing2 3
X > shaking?, turrax®)
o A
g, .Salts addition
. Extraction solvent addition
2 1 . PR
.Sampleweighing
1 .
0 - T

Citrate QUEChERS SweEt method NL-method (proposed
method)
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Signal supression due to matrix effects

Injection 1g matrix/ml
x104

ST Concentration level: 100 ppb
7 EIC: m/z 253.0092
Solvent

2.2 Peppel’

Demeton-S-Methyl

061 Leek Orange

7.45 7.5 7.55 7.6 7.65 7.7 7.75 7.8 7.85 7.9 7.95 8 8.05 8.1 8.15 8.2 8.25 8.3 8.35 8.4 8.45
Counts vs. Acquisition Time (min)

% = EPRW |
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EUPTs zScore Results Last Ten Years (26178) .
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EUPTs zScore Results Last Ten Years (26178)
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EUPTs zScore Results Last Ten Years (26178) ‘

95.4%

OFV-19

zScore value
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Number of data
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95.2%

x Fv-22
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Number of data
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EUPTs zScore Results Last Ten Years (26178)
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Global improvements
Quantification

Dispersion of results EUPT-FV1-FV24
(1996-2022)

70
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25% FFP-RSD

30

W EUPT-FV-1 mEUPT-FV-2 mEUPT-FV-3 EUPT-FV-4 mEUPT-FV-5 mEUPT-FV-6 mEUPT-FV-7 ®mEUPT-FV-8 mEUPT-FV-9 mEUPT-FV-10 m EUPT-FV-11 m EUPT-FV-12
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Global improvements
Quantification

Dispersion of results EUPT-FV1-FV24
(1996-2022)

25% FFP-RSD
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Global improvements
Quantification

Dispersion of results EUPT-FV1-FV24
(1996-2022)
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Global improvements
Quantification

Number of pesticides with CV > 25%

zZ
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NEW TECHNOLOGIES

High sensitive LC/GC-TQ-MS/MS
High Resolution Mass Espectrometry
Automation

THEORETICAL IMPLEMENTATION PRACTICAL IMPLEMENTATION
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High sensitive LC/GC-TQ-MS/MS
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Calibration

Area

1 I I
5 ppb 10 ppb 300ppb  ConNnc.

(Ppb)

*| = EPRW |
T 2022
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Signal supression due to matrix effects
Injection 1g matrix/ml (5uL-5 mq)

X 100 4 |+ESI EIC(253.0092) Scan Frag=90.0V
A
2.8
2.6 /
Solvent W
2.2
. Pepper
1:4—
1.2
0.6
Leek Orange
. 745 75 755 76 765 77 775 78 785 79 795 8 805 81 815 82 825 83 835 84 845
Counts vs. Acquisition Time (min)
8,00E+06 3,00E+07
= W 2506407
§ 6,00E+06 § 2,00E+07
S 4,00E+106 § 1,50E+07
T @ 1,00E+07
g 2,006+06 2 5006406
0,00E+00 0,00E+00
0 50 100 150 200 0 50 100 150 200
Concentration (ug/kg) Concentration (ug/kg)
* Broccoli Lettuce ® Broccoli Lettuce
e Orange  * Pineapple ® Orange e Pineapple
e Grapefruit e Avocado e Grapefruit e Avocado

*l = EPRW |
S 2022
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LC-MS

European Reference Laboratory - FV

EFFECT OF DILUTION IN “EASY-MEDIUM” COMPLEX MATRICES

% Pesticides Suppression >50%

60

50

40

30

20

10

\ - eek

Orange
—Broccoli

——Tomato
\ —e—Pepper

X Grape
\ \.\ /\ —=Cucumber

L = EPRW |
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Injection
volume

European Reference Laboratory - FV

Matrix injected in column

LC: 5 ulL

GC:1pulL

Dilx2 Dilx5 Dilx10 Dilx20
0.5 g/mlL 0.2 g/mL 0.1 g/mL 0.05 g/mL

| = EPRW |
= 2022
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Matrix effect of leek matrix over tomato matrix

Relative matrix effect

(250 compounds)

Leek/Tomato Leek/Tomato

(2.5 uL) (5.0 uL)
Average (%) -6.6 % -19.4 %
Median (%) 7.3 % 209 %
<= |20 %| 168 111
> 20 %| & <= |50 %] 76 111
> |50 %] 6 ———  —28
<= 120 %| (%) 67.2 % 44.4 R
> (20 %| & <=[50 %] (%) 30.4 % 44.4 %
>[50 %] (%) 2.4 % 11.2 %

~—_

0.2 mg 0.5 mg

- EPRW |
=% 2022
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Many commodities

Injected amount 0.2 mg

(Dilx25)

TIC1.51E11

7421
compounds

Co-extracted matrix components of

Black Pepper
Citrate QUEChERS+EMR clean-up

16

14

12

10

tmiz

TIC1.33E11

Co-extracted matrix components of

Injected amount 0.25 mg

(Dilx20)

MS, Citrate

QUEChERS+PSA clean up

TOF-

Orange LC

1,000

900

800

700

600
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~__Epoxiconazole
High Sensitive TQ

Spiked standard 10 ug/kg
Total injected amount: 0.066 mg Paprika

Regular
Spiked standard 10 pg/kg

Total injected amount: 0.13 mg Paprika

M0ppb_MLGC_Pimenion_PAL _dilx5 Epoxiconazole
RT: 6.33 .®
9000 330.1 > 121.0,330.1 -> 101.2
] & x10 27 Ratio = 36.3 (124.7 %)
2000-| 8 229
i g 2
7000—| 2 gl
7 2
6000—| £ 1.6
3
= - o 1.4
£ 5000
2 1.2+
5 i
= 4000 14
B 0.8
3000
i 0.6-]
2000-| 0.4
- 6.24 6.50 e
1000-| 24
i o
o T T T T T T T T T T T T T T T T T T T -0.2
5.4 5.6 5.8 6.0 6.2 6.4 6.6 6.8 70 72
RT{mimn} 0.4
T T
11.4 115 11.6 11.7
ope ope
Qualifier Qualifier
ege ! ) oz e
. + MRM (330.1 -> 101.2) 10ppb_Pimenton_dilx .
transition: 1 2201 SRR Voo transition:
s
3
_ : ! . S 13y 330 0
AOPPb_MLGC_Pimenton_PAL_dilx5 Epoxiconazole miz- 10017 330-> 101 2] -> 101
RT: 6.32 1.6+
AR 1317 1.5
AH- 358 1.4
3500 1.3
30003 1.24
E 1.1
. 11.747 min.
2500 1
g E 0.9
Z= 20004 0.8
= E
- E 0.7
1500 0.6
1000 0.5
E 0.4
500 0.3
E 0.2
0= T T T —TT i T ——T v T T — T T T 0.1
5.4 56 58 6.0 6.2 6.4 6.6 6.8 70 72 : ‘ : : ‘ ‘ : :
RT(min) 114 115 116 117 118 11.9 12 12.1

Acquisition Time (min) :- EPRW |
al s 2022

e~ 5 BOLOGNA
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High sensitive TQ

Spiked standard 10 ug/kg

European Reference Laboratory - FV

Lenacil

Total injected amount: 0.066 mg Tea

10ppb_Te_PAL_dilx5 Lenacil

30000
280004
26000
240003
220003
200003
18000
16000
140004
120004
100003
8000
60003
4000
2000
o

Intensity

RT: 4.54

|

3.8 38

T
4.0

T T T T
4.2 4.4 4.8

RT({min)

T T
5.4

Intensity
1

AOppb_Te_PAL_diks Lenacil m/z 135988

Qualifier
transition:
235 ->136

36 38

T T
4.0

RT(min)

T T T T T
4.2 4.4 4.6

4.8

T
50

T
5.2

T T
5.4

Spiked standard 10 ug/kg
Total injected amount: 0.13 mg Tea

235.1 -> 152.9 , 235.1 -> 136.0
= x10 37 Not Found
1.3+

1.24
1.14

1
0.9

Relative Abundance

0.8
0.7
0.6-]
0.5-|
0.4-|
0.3
0.2
0.1

0 444<444~—-'»~44‘4/////

-0.14

T
10.3
e (min)

Qualifier
transition:
235 ->136

£ x10 37 Not Found

T T T T T T | | |
9.5 9.6 9.7 9.8 9.9 10 10.1 10.2 10.3

Acquisition Time (min)

Amadeo R. Fernadndez-Alba
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High Resolution Mass Spectrometry
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Comparison of cycle fimes

Full scan MS @60K + AIF @60K + 10 tMS2 @15K (Exploris 240)

MS2 tMS2 = tMS2  tMS2 = tMS2 @ tMS2 @ tMS2 = tMS2 @ tMS2 @ tMS2 @ tMS2 840 ms

Full scan MS @70K + 10 tMS2 @ 17.5K (QExactive)
tMS2  tMS2  tMS2  tMS2 = tMS2 @ tMS2 @ tMS2 @ tMS2  tMS2  tvS2 IENYARn

v

| | | |
250 ms 500 ms 750 ms 750 ms

Orbitrap Exploris 240 MS
Vs
Thermo Scientific™ Q Exactive™ Hybrid Quadrupole-Orbitrap™ MS systems
(Classic & Plus)

% = EPRW |
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Parallel Reaction Monitoring (PRM) = Target MS2 (1MS2)

SAMPLE
TREATMENT

/ DIA

DATA

ACQUISITION

TARGET LIS'I\

+Database

DATA
TREATMENT

RESULTS

L = EPRW |
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Increasing the scope

|dentified pesticides/10ppb in Orange
231

250

(94% of 246)

200

158
139 (95% of 166)

150

100

50

. Thermo Scientific™ Q . Orbitrap Exploris 240 . Orbitrap Exploris 240
Exactive™ Focus hybrid MS MS

guadrupole-Orbitrap MS

Acquistion modes: QE Focus ( FS/AIF), Orbitrap Exploris 240 MS (FS/AIF/tMS2)
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246 Compounds

Acephate Chlorpyrifos Fenamidone Iprovalicarb Paraoxon methyl Quinoxyfen
Acetamiprid Chromafenozide Fenamiphos Isocarbophos Penconazole Quizalofop-ethyl
Alachlor Clofentezine Fenamiphos-sulfone  Isoprocarb Pencycuron Rotenone
Albendazole Clomazone Fenamiphos-sulfoxide Isoprothiolane Pendimethalin Simazine

Aldicarb Clothianidin Fenarimol Isoproturon Penflufen Spinosyn A
Aldicarb-sulfone Coumaphos Fenazaquin Isoxaflutole Penthiopyrad Spinosyn D
Aldicarb-sulfoxide Cyazofamid Fenbendazole Kresoxim-methyl Permethrin, trans- Spinosyn J
Ametoctradin Cyflufenamid Fenbuconazole Lenacil Phenthoate Spinosyn L
Anilofos Cyhalofop-butyl Fenhexamid Linuron Phosalone Spirodiclofen
Atrazine Cymoxanil Fenobucarb Malaoxon Phosmet Spiromesifen
Avermectin Bla Cyproconazole Fenoxycarb Malathion Phoxim Spirotetramat
Azinphos-ethyl Cyprodinil Fenpropathrin Mandipropamid Pirimicarb Spiroxamine
Azinphos-methyl Cyromazine Fenpropidin Mepanipyrim Pirimicarb, desmethyl- Sulfoxaflor
Azoxystrobin DEET Fenpropimorph Metalaxyl Pirimiphos-methyl Tebuconazole
BAC10 Demeton-S-methyl Fenpyrazamine Metamitron Prochloraz Tebufenozide
BAC8 Demeton-S-Methyl-Sulfone  Fenpyroximate Metconazole Profenofos Tebufenpyrad
Benalaxyl Demeton-S-methylsulfoxide Fenthion Methamidophos Promecarb Terbuthylazine
Bendiocarb Diazinon Fenthion-sulfone Methidathion Prometryn Terbuthylazine-desethyl
Bifenazate Dichlorvos Fenthion-sulfoxide Methiocarb Propamocarb Terbutryn
Bifenthrin Dicrotophos Fenuron Methiocarb-sulfone Propaquizafop Tetraconazole
Bitertanol Diethofencarb Fipronili_POS Methiocarb-sulfoxide Propargite Thiabendazole
Boscalid Difenoconazole Flazasulfuron Methomyl Propazine Thiacloprid
Bromacil Difenoxuron Flonicamid Methoxyfenozide Propiconazole Thiamethoxam
Bromuconazole Diflubenzuron Fluacrypyrim Metobromuron Propoxur Thiobencarb
BTS_44595 Dimethoate Fluazifop Metolachlor Propyzamide Thiodicarb
BTS_44596 Dimethomorph Flufenacet Metolcarb Proquinazid Thiophanate-methyl
BTS-40348 Dimethylvinphos, Z- Flufenoxuron Metrafenone Prosulfocarb Tolfenpyrad
Bupirimate Diniconazole Fluometuron Monocrotophos Prothioconazole Triadimefon
Buprofezin Diuron Fluopicolide Monolinuron Pymetrozine Triadimenol
Butoxycarboxim Dodine Fluopyram Monuron Pyraclostrobin Triallate

Carbaryl Edifenphos Flusilazole Myclobutanil Pyrethrini Triazophos
Carbendazim Emamectin Bla Fluxapyroxad Neburon Pyrethrinii Trichlorfon
Carbofuran Epoxiconazole Formetanate Nitenpyram Pyridaben Triclocarban
Carbofuran, 30H-  Ethiofencarb Fosthiazate Novaluron Pyridalyl Tricyclazole
Chlorantraniliprole Ethion Haloxyfop Omethoate Pyridaphenthion Trifloxystrobin
Chlorbromuron Ethiprole Hexaconazole Oxadiargyl Pyridate Triflumizole
Chlorfenvinphos, B- Ethirimol Hexaflumuron Oxadixyl Pyrimethanil Triflumuron
Chlorfluazuron Ethoprophos Hexythiazox Oxamyl Pyriofenone Triticonazole
Chloridazon Etofenprox Imazalil Oxasulfuron Pyriproxyfen Tritosulfuron -
Chlorotoluron Etoxazole Imidacloprid Oxfendazole Quinalphos XMC "
Chloroxuron Famoxadone Indoxacarb Paclobutrazol Quinoclamine Zoxamide e
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Increasing the scope

Targeted Pesticides Pesticide
database +Libraries
1600 1500
1400
1200
1000
800
600

231

400 o
139 _ 158 :
200 (84% of 166) | (95% of 166) (94% of 246)

0
Thermo Scientific™  Orbitrap Exploris Orbitrap Exploris Orbitrap Exploris
Q Exactive™ Focus 240 MS 240 MS 240 MS
hybrid quadrupole-
Orbitrap MS

Acquistion modes:
QE Focus ( FS/AIF), Orbitrap Exploris 240 MS (FS/AIF/tMS?2),
Orbitrap Exploris 240 MS (FS/AIF/tMS2/ Data Dependent)




European Reference Laboratory - FV
S =RV >

Database 1500 compounds

1-[#-Chlorophenyljpiper azine [p-1 Allidochlor Eenzobicyclon Chloramben  Cyanazine Diiflufenican Etaconazol  Flurosypyr_-H loxunil Medazepam  Mycophenolic-@c Ohmefentanyl Fhosphamidon  Pyrifralid Sulfamethozazole  Timolol
1-Aminocycloheane carbouylic ¢ Allopurine] Eenzocaine Chlaramphenic Cyanophas Diiflufenzopyr  Etamiphylline Flurprimidol lpzonazole  Medrosyproges Mycophenalic-Ae Oleandrin Fhthalic Acid, Bis-l Pyrilamine Sulfamethouypyrida Tinidazole
1-Mlethyl-3-Fhenylpiperazine Blloeydim Benzotenap Chloramphenic Cuclanilide Diigosin Ethaboxam  Flurtamone Ipratropium Wefenacet Mycophenalic-2c omega-Hydrogynorfer Phthalic &cid, Biz-l Pyrimethamin Sulfamonomethogi Tiocarbazil
1-Methylamino-1-[2,4-Methylens Alminoprofen Eenzophenone Chloranocryl  Cycloate Diikydro Capzaic Ethacrynic Ac Fluspinl=ne |probentos  Mefenpyr-diethy BM-Dimethyltygpt Omeprazole Sulphone Phthalic Seid, Bis-l Pyimidifen Sulfanitran Tictropium
10-Hydrosycarbazepine Alpha-Ergocrypting Benzotimate  Chlordiazepori Cyclobenzaprine  Diltiazem Ethametsulfur Flusulfamide  Iproniazid Plefloquine k-Butylzcopolam Ondansetron Fhthalic Acid, Biz-l Purinuron Sulfaphenazole Tizocortol Pivalate
1-Hydrowy-Dielea-9-The Alpha-Ergocryptine_M-F Benzoylprop-ett Chlordimetorm Cyslohezamide  Dimefox Ethidimuron  Fluthiacet-meth |pronidazole  Mefuidide P-Dizzmethyl Mep Opipramal FPhthalic Acid Bis-F Pyrithiobas  Sulfapyridine Taobramyzin
1l-nor-3-Carbogy-Delta-3-THC  Alpha-Ergocryptinine Benzphetamine Chlorethogyfos Cyclopiazonic-Ach Dimefuron Ethiofencarb  Fluticasone Ipronidazolel Megeztrol Acet M-Oesmethylclob Orbencarb Fhyzsostigmine Pyroquilon  Sulfaquinoxaline Tofisopam
1-nior-8-Carbony-Delta-3-THC-C Alpha-Ergoeryptinine_R Benzthizzuron  Chlorimuron-et Cyclopiazonic-Ach Dimepiperate Ethiolate Flutalanil Irebzartan  Melatonin P-Cizzmethylflunil Orbiflogacin Ficaridin Fyraxazulbon: Sulfazalazine Tolbutamide
11-nor-3-Carbosy-Delta-3- THC-C Alpha-Hydrosy-Midazol: Benzydamine  Chlormequat © Cyclosporine & Dimepiperate_fe Ethion-mono: Flutriafol |zazofos Feleleagrin P-Diezmethyltrimi Srmetoprim Ficloram Fyroxsulam  Sulfathiazole Tolbutamide_M-H
1-nor-8-Carbony-Delta-3-THC_| Alpha-Methylfentanyl  Benzyladenine  Chlormezanom Cyclosulfamuron Dimethachlor Ethofumesate Fluvalinate, T- - lsocarbamid  Meleagrin_ M-H M-Desmethyluenl. Orphenadrine Ficloram_k-H Cluinclorae Sulfentrazone Tolmetin
15-Acetyldecmynivalenol_M+CH Alpha-Zearalanol Eenzylfentanyl  Chlorotetracys Cychosydim Dimethametryn Ethosyquin Fluvosamine  lsocarbosazic Melogicam M-EfFOSAA8 ortho-Chlorophenylpip Ficolinafen Guinidine Sulfentrazone_h+h Tolylfluanid
16-Acetyldeceynivalenol M+HC Alprazolam Eepridil Chlorothiazide Cycluron Dimethenamid  Ethosysulfuro Fonofos Izofenphos  Melphalan I-Ethulbuphedror Cryzalin Fieouystrabin Cluinine Sulfizomidine TolylFluanid_M-CCIZF2E
18-Acetyldecmynivalenol_M+Ma Alprenclol Eeta-Zearalano Chlorphenirami Cymarin Dimethiimol - Ethyl Loflazep Foramsulfuron Isofenphos-c Mepenzolate B-MeFOSA8 Cuabain Filocarpine Cuinupramine Sulfisosazole Torsemide
16-Acetyldecynivalenol_M+MH Alternariol Eetamethasone Chlorphosim Cymosanil Dimethorybenzio Ethyl Faraben Forchlorfenuror Izofenphos_F Meperidine RJ-Mlethylscopola Dxabetrinil Fimozide Cuizalofop-Ra Sulfometuron-meth Tralkozydim

18- Acetyldecmynivalenal_M-H  Alternaricl_M-H Eetamethazons Chlorproethazil Cymosanil_M-C3F Dimethyl Phthal. Ethylensthiou Formezafen |zomethiczin Mephedrone  Mabumetone Cizacillin Findalal Fi[-]-Apocode Sulfosulfuron Tramadal
2E-Dichlorobenzamide Alternariolmethylether  Betamethasone Chlorpromazine Cypermethrin Diimethylamylam Ethylmorphine Formoterol Izoniazide  Mephospholan Madolol Oxadiazon Findone F-Chloroquine Sulfotep Tranezamic Acid
2-Acetamidophenal Alternariclmethylether_F Betanechal Chlarpromazine Cyphenothrin Dlimethyleathing Ethylone Fuberidazole  lsopropalin Mepivacaine  Mafeilin Ciramyl-oxime Fimoxaden Flabenzazole Sulindac Sulfide Trazodone
2-Hydrowyproposycarbazone Bltrenogest Eretazolal Chlorpropamid Cuprazine Diirmetilan Etifoine Furalazyl |Izopropamide Meprednisone  Blafronyl Oxalate  Oxatomide Fioglitazone Factopamine Sulprofos Trenbolone
2-Methyl-4,8-Dinitrophenal Ametryn Eezafibrate Chlorpropham Cyproheptadine  Dimetotiazine  Etobenzanid  Furaltadone |zoproturon-l Meprobamate  Malbuphine Oraziclomefone Fipamperons Fafouanide  Sumatriptan Tri-lzobutyl Phozphate
2-MF-AHD Amfepramons Bialaphos Chlorprothizern Cyprosulfamide Dimetridazole Etodolac Furathiocark  lsopyrazam  Repronil Plaled Oicarbazepine Fipemidic Acid Faltegravir  SWEP Triamcinolone Acetonid
2-NP-AMO0Z Amicarbazone Eliorezmethrin - Chlorpyrifoz-m Cysteine Dlirmidium Etomidate Furazolidone  Izothipendyl  Mezealine Plalidizic Azid Cirine-Copper Fipenzalate Framipril T-2-Touin Triamcinolone Hexasetc
2-MF-AMO0Z-05 Amineprine Biiperiden Chlorpyrifos-o: Cuthioate Oimoxystrobin . Etoposide Furilazole |zouron Mlesozulfuron-r Malorphine Cixitropium Fiperalin Fianitidine T-2-Towin_M+Ma  Triamterens

2-NP-802 Aminocark 2-Ethylhesyl Chlorsulfuron Cytisine Dlinitramine Etaricouib Furilazole_M-C: lzonaben Mlezatrione Mlalowone Ciwolinic Acid Fiperonyl-butcride Femifentanyl T-2-Towin MW«MH4 Triazulfuron
2-MF-A0Z-04 Aminocyclopyrachlor codyl Chlartalidone  O-Trans-Allethrin - Dinoseb Etrimfos Furmecyclox  Isonadifen-etl Mezsteralone  Maltregone Oxprenalal Fiperophos Fepaglinide  Tacrine Triazamate

2-MF-SEM Aminopyralid oprolal Chlartetracyelic Daimuron Dlinakefuran Famotidine  Fusarenon-®  |soxathion Metaflumizone Mandrolone Deca Owycarbovin Fipatiazine Fezeinnamine TCMTE Trizzolam
2-Phenyleyclopropylamine Aminopyrine Eizpyribac Chlarthiamid  Dalapon Dinotefuran-mel Famphur Fuzarenon-#_M Isoxicam Mletanephrine  Maphthaleneacet: Quyclozanide Firacetam Fesmethrin - Tebupiimfos Trizzowide
20-beta-Dihgdrocartizol Amizulbrom Eoldenone Chlarthiophos Daminozide Dlinoterh Famphur-oxon Fusarenon-k_M lsoxsupring Metazachlor  Maphyrone Crycodone Firbuteral Fetrorzsine  Tebutam Tribenuron-methyl
20-beta-Oihydroprednisolone  Amisulpride Erodifacoum  Chlortoluron Danazol Diowacarb Famprofazomn Fusarenon-#_M ltraconazole Retformin Mapropamide Orydemeton Methyl  Firimiphos-ethyl - Ribawirin Tebuthiuran Triburyl Phosphate
21-Dezacetyl Deflazacort Amitriptylineg Eromadiolone  Ciclesonide  Danofloyacin Dlioxathion Felbamate  Gabapentin loermectin - Methabenzthiaz Maprosens Ciryfluorfen Firoxicam Riicining Temazepam Trichlamide
34.5-Trimethacarb Amodiaguine Eromazepam  Cilazapril Dlapzone Dlioxathion_M-C Fenaminosulf Galantamine  lwermectin E1 Methacrifos Maptalam Crymorphone Fozaconazole Fiifabutin Tembotrione Trichloronat
24-00pAC Amiogapine Eromfenvinpho Cimaterol Dlarunawir Dliphenarmid Fenamiphos-t gamma-Aminok Jerdine Methacrifos_M Marasin_fsha  Owphenbutazone Framipexole Rimsulfuron - Temephos Trielabendazole
F-Acetamidophenal Amioi Eromfenvinpho Cimbuteral Dlazomet Diphenylamine  Fenbendazole Gelsemine Kadethrin Methandienone Marazin M«MH4  Qayphenonium Frazepam Fiizperidone  Tentowin Triclopyr
3-Acetyldeoxynivalencl M«CHZ Amozicilling Eromobutide  Cimetidine Dieacetyl Diltiazem Dipropetryn Fenbufen Gibberellic Acid Kanamycin  Methagqualone  Marazin_i-H Oyretracycline Frazepam-05 Fofecosib Tentoxin_M«CHIO Tridemorph
F-Acetyldeorynivalencl M«HCC Amphetamine Eromosynil Cinchonine Dlecoquinate Dipyridamcle Fenfuram Glafenine Karbutilate  Methazolamide Mebivalol Faclitawel Frazozin Fomifidine  Tentouin_ M«HCOC Trietazine
F-Acetyldecxynivalenol_M-H  Ampicilin Eromperidil Cinidon-ethyl - OEF Dizopyramide  Fenofibrate  Glibormuride K awain Mlethcathinome Mefazodone Fapavering Frednisone Fonidazole  Tentowin_MsRIHE  Triflosysulfuron
F-Amino-2-Oxazolidinone [ADZ Amprenavic Erompheniramil Cinnarizine Diziquat Dlizulfiram Fenoprop Glimepiride Ketamine Methedrone Meosolanicl M0 Farathion Fregabalin Fopivacaine  Tentowin_f-H Trifluoperazine
3-Hydrowystanozolol Armrinone Brompyrazon  Cinosulfuron Demeton Dizulfoton Sulfc Fenoteral Glutamic Acid  Ketoconazoh Methenolone  Meosolaniol MWk Farathion-methyl-ozo Pretilachlon Foqueforting. Tenuazonic-Acid — Trifluperidol
FIndoleacetic Aoid Anabagine Eufencark Ciprofloxacin Demetaon-0 Ditalimfos Fenouanil Glyburide Ketopraten  Methfuroram  Rleostigmine Farathion-oxan Fridinol Fioquefarting- Tenuazonic-Acid M Triflupromazine
S-Methomytyramine Ancymidol Bufezamac Ciz-Mefentanyl Demeton-O-keth, Dithicpyr Fencwaprop-s Glycopyrrolate  Ketorolac Methohegital  Reriifolin Faraxanthine Frifinium Fioziglitazone TEFF Triflusulfuron-rmethyl
F-Methyl-2-Guinoealinec arbowyli Ankydroecgonine Euflomedil Citalopram Diemeton-5 [Dizulf OMST Fenpiclonil  Grizeofulin Ketatifen Mlethoprotryne  Rletimicin Farometine Friloc aine Fiouithromyzir Tepralomydim Trikarine
4-Acetamidoantipyrine Ankydroecgonine Methy, Bufotenine Citrecwinidin - Demeton-S-sulfon ONOC Fenzpiride Guaifenesin Kojic-Acid  Methotrezate  Revirapine Fatulin Frimaguine Fufinamide  Terbacil Triforine_R-CHEMO
4-Amincantipyrine Anilazine Eumetanide Citrecwiridin_ M Demexiptiline Diobutamine Fenzulfothion Guanabenz L-[-]-Marephe Methotrimepraz Micarbazin Fatilling Frimidone S-[-)-Oropropi Terbinafine Trihexryphenidyl
4-Aminobiphenyl Anizotropine Methylbror Buphedrine Citrecwiridin_M Deogycorticosterc Dodemarph Fentanyl Guanfacine L-Histidine  Fethosetamine Ricardipine Fagilline_M«CH320  Frimisulfuron-mett S-Metolachlo Terbucark Trimetazidine
4-Aminophenol Antirmycin-2 Euphedrone Citrinin Dieceynivalencl_M Domperidone  Fenthion-oxon Halzinonide L-lzoleucing  Methoxsalen  Miclosamide Fatilling_M«HCOO  Frobenazole Saflufenacil  Terbufos Trimethacarb, 2,%5-
4-EMC Antipyrine Bupivacaine Citrinin_M-H  Decsynivalenol_ Dopamine Fentrazamide Halofenozide  L-Methionine Methosyamphe Micosulfuron Failline_M-H Frobenecid Salbutamol  Terbufos-owon-sulf Trimethoprim

B-Hydrowy Omeprazole Apomorphine Eupropion Clanobutin Dieceynivalenol M Doramectin_ s Ferofenadine Halobenozide_M L-Methionine Methomgmethar Ricotine Febulate Frocainamide Salmeterol  Terbukos-sulfone  Trimethowyamphetamine
E-beta-Hydrocortizol Aprindine Euzpirons Clemaztine Dies-[2-Hydrowyeth Doramectin_ ks Finasteride  Haloperidal L-FFES Flethylephedrine Mifedipine Feflogacin Frochlorperazine  Saldinorin & Terbubos M-C4HT Trimipramine
E-Methylthiopurine Articaine Eutachlor Clenbuteral Diesipramine Diosulepin Firoconib Haloperidol-04 L-FFOS Mlethylone Rlifenazone Fenbutalal Frocyazine Saquinauvir Terbumeton Trinexapac-ethyl
E-Monoacetylmorphine Azpon Eutafenaci Clenpenteral  Desmedipham DClosapram Flamprop lzop Halozulfuron-m L-PFHRS Plethylphenidat: Milumic Acid Fenfluridal Frocyclidine Saraflogacin Terbutaling Tripelennamine
B-Phenyl-2-Thiouraci Astemizole Butafenacil_Ms Clenproperol  Desmedipham_Ms Dogepin Flamprop-M-i Halogyfop-2-Etk L-PFOSE Mlethylprednizo Rifurosazide Fenfuron Frodiamine Schradan Terfenading Tropatepine
E-Thicguanine Azulam Eutocarbosim  Clethodim Diesmethyl Mefopa Dogorubicin Flamprop-mel Halogyfop-meth L-Thyronine  Rethyltestoster Mikethamide Fenicillic-Acid Frohesadions Scopolamine Testosterons Tropicamide
Bbeta-0H-21-Dezacetyl Deflazar Atazanauir BEutorphanal Clethodim-sulf Desmethylcitalopr. Domycycline Flecainide Harmine L-Tyrosine  Methysticin Rlimesulide Fiedu: Frofintane Sebuthylazine Testosterone 17-En Tulosin
Ebeta-0OH-Budezonide Arenolal Eutralin Clethodim-zulf Desmethylelozapir Diowylamine Flephedrone  Heptaminal Labetalal Metoclopramid Mimodipine Fromethazine Sebuthylazing Testosterone 17-1zc Unizonazole
F-[2,3-Dihydrozypropyl] Theophy Atorvastatin Eutroydim Clethodim-zulf Desmethyldoxepin Oroperidol Flerouacin Heptenophos  Lacidipine Plerafluthrin Plithiazine Fenicillin-i Frometon Sechumeton  Testosterone 17-FF Uradipil
F-Aminokunitrazepam Abracurium Euturcn Clidinium Dizsmethylmirtazap Orozpirenone  Florasulam  Heroin Lazozamide Metolazone Rlitralin Fenowzulam Fropachlor Sedanane Testosterone 17-Un Waldeconib
T-Aminonitrazepam Atraton Burylate Clindamycin -~ Desmetyn DOulosetine Florfenicol  Heraflumuron  Lactofen Fletominostrok Mitrazepam Fentamidine Fropafenons Senecionine  Testosterone Scet. Yalethamate

Abamestin Atrazine-0& Eutylbenzylphth. Clobazam Dizzonide Ebastine Flarfenical Ar Heazinone Lamotrigine  Metopralol Rlitrendipine Fentanochlor Propanil Sertraline Testosterone Benz Walifenalate

Abamectin Ela Atrazine-Dezethyl Butylone Clobetazol Prc Desosimetasone  Ecgonine Florfenicol_M Herestrol LAMPF Fletozulam Rlitrafurazone Fentedrone Fropantheline Sethozydim  Testosterone Cypic Yalpromide
Acamprosate Atropine Caduzafos Clobetazone B Desowcarbadox  Ecgonine d3 Florfenicol M Hippuric Acid  Lansoprazole Metosuron Mivalenol M+CH: Fentylone Fropaphos Siduron Testosterone Deca Walzarkan

Acebutalal Azaconazole Cafeine Clobutinal Desoycortone  EODOF Florfenicol_W Homocysteine  Lazalocid Fletribuzin Mivalenol_M+HCI Ferazine Fropentofylline Sildenafil Citrz Testosterone Prop Yamidothion
Acepromazine Azadirachktin Cafenstrole Clodinafop-pro Despropionyl p-FIL Edrophonium Fluazifop-Butt HT2-Towin Levomeprom Metronidazole  Rizatidine Ferphenazineg Fropericiazine Simeconazole Tetrachlorvinphos  Wamidothion-sulfone
Aceprometazine Azatenidin Cannabidiol Clofencet DCietomidine Efavirenz Fluazifop-P-bn HT2-Togin_MsC Levorphanal Metronidazole-l Momifensine FFEA Fropetamphos Simetone Tetracycline Wardenafil
Acetalozamide Azamethiphos Cannabinol Clofibrate Diexamethazone  Emamectin Ben Fluazinam HTE-Touin_ ksl Lidocaine Pletzulfuron-me Mor-LS0 FFOA Fropham Simetryn Tetramethrin Wenlafayine
Acetaminophen Azaperal Carbado: Clofilium Tosyl Dextromethorphar EMOF Fluazuran Hydramethylnor Lincomyein - Mevinphos Morbenzoylecgon PFOoA Fropham_h-C3HE Solanidine Tetramizole Werapamil
Acetaminophen-Oid Azaperone Carbamazepine Clomethiazole Dextropropozyphe Emeting Flubendiamids Hydrocortizone Linezolid Mevinphos-Cis Morbormide FFHp& Fropionyl Promazi Solanine Tetrazepam Wernolate
Acetamiprid-metabolite-G-chlon Azatadine Carbamazepine Clomipramine  Diacetomyscipeno Embricibatine Flubenzimine Hydrocortizone Lomeflosacir Megacarbate  Morbuprenorphine PFH:A Fropizachlar Sotalal TFMFPF Werrucaral
Acetamiprid-metabolive-IM-1-4 - Azathioprine Carbetamide  Clonazepam  Diacetomyscirpeno Enalaprilat Flucarbazone Hydrolyzed-Fur Loprazolam  Mexileting Rlorcocaine FFH:zDA Fropizepine Sparflozacing THC Wilonazine —
Acetamiprid-metabolite-M-2-1 - Azimsulfuron Carbimazole  Clonidineg Diafenthiuron Enraflotazin Fluconazole  Hydrowyfentanyl Loratadine  Mianzerine Mordazepam FFMA Froposycaine Sparteine THC-COoH Wincriztine *
Acetochlor Azinphos-methyl-oxon Carbinotamine  Cloprop Dialifor Ephedrine Fludrocortizo Hydrosyitracons Lorazepam Midazolam Maorephedrine FFOA Froposycarbazone Spinetoram 1 Thenylchlor wWariconazole "
Acibenzaolar-S-methyl Azinphos-methyl-otan_| Carbokuran, 200 Clopyralid Diallake Epinephring Flufenpyr-cthy Hydromyzine Lommetazepa Mifepristone  Morepinephrine  PFODA Fropouyphens Spinetoram 2 Theobromine wlarfarin *
Acifluorfen Aziprotryne Carbofuran-3-kr Cloquintocet-m Diamidafos Epitestosterone Flumazenl  Hymexazol Lormogicam  Riglitol Rlorethandrolone PFPed Fropylens Thioure. Spinosad & Thiabendazaole,50H Hipamide 5
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Avocado_3 #6821 RT: 7.82 AV: 1 NL: 3.10E5
F: FTMS + p ESI d Full ms2 399.1285@hcd25.00 [50.0000-427.7231]
[155.0258] « Mass error
Mass error -1.29 ppm
©3 172 ppm MS2 spectrum
80
. |116.0705| -
%GU 72.0808 '\;I_agzs arror '\ga?’sj s;rr(:]r MaSS error 399.1678 Fragmetnt ItC)hn d t b
£50 -1.0z ppm e resent In the aatabase
= -1.60 ppm p
g0 98.05%9 214.0627
20
10 S 62.8232 140.0265 1165.0105 we1iz1197.0365 313.1313 367.1412
65‘! BD‘ 103 12(‘) 14!‘] 16& 15[‘) ZD‘D 22!‘] 24{‘) 26(‘) 283 0(‘) 32!‘] 34‘0 36(‘) 38(‘) 403 42{‘)
m/z
5549 _Valifenalate_ CE40.raw Scan: 1 RT: 0.13 NL: 6.78e06
FTMS + p ESI Full ms2 399.17@hcd40.00 [50.00-409.17]
90—
Spectral library
70—
£
S 60
H 4 720809
@ Sl]t
2 a0
o -4
30+
204 98 0601 1970367
10 noas 1654104 214.0632
- 55"]‘546 91.0543 | ‘ | | 182.0369 - 239u348 255.0276  281.1055 313. 1318 353.0164 372.5833 403.6632
40 I Gh I Bh I 160 I 12|(I I 11‘10 I 1E|5(I I 12!:'0 ‘ 260 I 22|(I ‘ ZAU ‘ Zéﬂ ‘ 300 I 32‘0 Si{ﬂ I Béﬂ I Béﬂ 460 I ol
mfz * *
| = EPRW |
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Standard 0.1 mg/kg

(aubergine blank matrix)

+ @ Berenjena_100ppb - Spinetoram 1 (Standard...n_prueba2601202 1.wiff), (sample Index: 5)

Area: 2.223e5, Height: 4.060e4, RT: 9.46 min

A4.0ed 1.4&5'
3.5e4 1.2e5
3041 1.0e5 -
2.5e4
& 5 8.0e4
§  20e4] g
= = 6.0e4
1.5e4
4.0e4
1.0e4
5.0e3 20244
0.0e0 0.0e0

False Positives

Spinetoram J
LC-MS/MS

European Reference Laboratory - FV

FV23 Sample

t @ Homogeneidad_R1 - Spinetoram 1 (Unknown)... prueba26012021.wiff), (sample Index: 9)

Area: 7.63%5, Height: 1.402e5, RT: 9.47 min

9.2 9.3

Time, min

SRM 1: 748.3>142.1
SRM 2: 748.3>98.1
lon ratio: 0.2125

07 92

93 9.4 95 9.7

Time, min

SRM 1: 748.3>142.1
SRM 2: 748.3>98.1
lon ratio: 0.1922

N EPRW
=l" 2022
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False Positives

Spinetoram J
Standard 0.1 mg/kg LC-MS/MS FV23 Sample
(aubergine blank matrix)

+ @ Berenjena_100ppb - Spinetoram 1 (Standard...n_prueba2601202 1.wiff), (sample Index: 5) + @ Homogeneidad_R1 - Spinetoram 1 (Unknown)..._prueba26012021.wiff). (sample Index: 9)
Area: 2.223e5, Height: 4.060e4, RT: 9.46 min Area: 7.639e5, Height: 1.402e5, RT: 9.47 min

- Spinetoram ]|
o] SRM 1: 748.3>142.1 o SRM 1: 748.3>142.1
20 SRM 2: 748.3>98.1 | SRM 2: 748.3>98.1
ER lon ratio: 0.2125 g lon ratio: 0.1922
t @ Berenjena_100ppb - Spinosyn D 1 (Standard... prueba26012021.wiff), (sample Index: 5)
Area: 5.387e6, Height: 9.766e5, RT: 9.46 min + @ Ho idad_R1 - Spi D 1 (Unk . )...prueba26012021.wiff), (sample Index: 9)
s ] . Area: 1.988e7, Height: 3.634e6, RT: 9.47 min
Spinosad
Te5 4
N Be5 | 2.5¢6 1
E ] SRM 1:746.2>142.0 2 SRM 1: 746.2>142.0
I SRM 2: 746.2>98.2 = 1ses] SRM 2:746.2>98.2
z: lon ratio: 0.1915 10t lon ratio: 0.1813
1e5 A 5.0e5 4
0=0 ; ; ; ; . 0.0 . . ; : o .
92 9.3 0.4 a5 9.6 9.7 9.2 9.3 a4 9.5 9.6 a7 A AR
Time, min Time, min 5 = EPRW |
: - al s 2022
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FV23 Sample

False Positives

Spinetoram J
LC-MS HRMS

European Reference Laboratory - FV

RT: 0.00 - 12.11

100
50%

Spinetoram J
C42H69N010

748.49942 £ 5ppm

NL: 0

Base Peak m/z=
748.49568-748.50316 F
FTMS + p ESIFullms |
Berenjena_PT

0
100

50

0

Spinosyn D

746.48377 = 5ppm

CppHe7NOy

NL: 1.29E7

Base Peak m/z=
746.48004-746.48750 F
FTMS +p ESIFullms N
Berenjena_PT

100

50

Spinosyn D

13CC41H67N010

747.48716 = S5ppm

" NL:6.39E6

Base Peak m/z=
747.48339-747.49087 F
FTMS + p ESIFull ms |
Berenjena_PT

100

50

Spinosyn D

748.49031 £ 5ppm

T NL: 1.69E6

Base Peak m/z=
748.48674-748.49422 F
FTMS + p ESI Full ms |
Berenjena_PT

<)
e Y I [ I Y I A A AR A |

CeCaHeNOw

1 2 3

4 5 6 7

10

11

12

|
‘/,N + /N o
+ Common fragment ions of spinosyn A, spinosyn

D, spinetoram J, and spinetoram L

m/z 98.09643 m/z 142.12264
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False Positives

Spinetoram J
FV23 Sample LC-MS HRMS

RT: 459 -12.11 SM: 7B
100

Spinetoram J m/z 748.49942 £ 5ppm

m/z 748.49942 £ 15ppm

Spinetoram J

% Spinosyn D miz 746.48377 + 5ppm /\
sé 13C, Spinosyn D m/z 748.49031 £ 5ppm /\
5.0 55 6.0 6.5 7.0 7.5 8.0 . (ml8n)5 9.0 9.5 10.0 10.5 11.

Spinetoram J m/z 748.49942
Difference -12.2 ppm
13C, Spinosyn D m/z 748.49031

L = EPRW
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SAMPLE| MATRIX TARGET/QUANTITATIVE SCREENING
g 001 Kiwi
& 002 Kiwi
003 Kiwi
004 Kiwi Phosmet
005 Kiwi
006 Kiwi
007 Kiwi
008 Kiwi Forchlorfenuron
009 Kiwi Boscalid Forchlorfenuron
010 Onion Beauvericin; Penicillic-Acid
011 Onion
012 Onion
013 Onion
014 Onion Beauvericin
015 Onion Beauvericin_M+NH4; Penicillic-Acid
016 Onion
017 Onion
018 Onion
019 Onion
020 Onion
021 Onion
022 Onion Beauvericin
023 Onion Target/Quantitative
024 Onion
025 Onion Beauvericin
026 Orange Imazalil
027 Orange Acetamiprid; Fenpyroximate; Pyrimethanil Acetamiprid-metabolite-IM-2-1
028 Orange Pyrimethanil; Thiabendazole;lmazalil
029 Orange Acetamiprid; Pyrimethanil; Propiconazole; Imazalil
030 Orange Imazalil
031 Orange Imidacloprid; Pyriproxyfen Imidacloprid,desnitro; Imidacloprid,desnitro-olefin
032 Orange Pyriproxyfen; Imidacloprid Imidacloprid,desnitro; Imidacloprid,urea
033 Orange Acetamiprid; Imazalil
034 Orange Acetamiprid; Pyriproxyfen Acetamiprid-metabolite-IM-2-1
035 Orange Hexythiazox; Pyriproxyfen; Imazalil
036 Orange Thiabendazole; Propiconazole; Imazalil
037 Orange Acetamiprid; Pyrimethanil; Imazalil
038 Orange Acetamiprid
039 Orange
040 Orange Acetamiprid; Fenpyroximate
'\i 041 Orange
|} 042 Orange Acetamiprid; Etofenprox; Phosmet; Imazalil
’ 043 Orange Acetamiprid; Imazalil
- 044 Orange Thiabendazole; Pyrimethanil; Imazalil Imidacloprid,desnitro; Thiabendazole,50H
045 Orange Pyriproxyfen; Imazalil
. 046 Orange
047 Orange Imidacloprid.desnitro
v 048 Pineapple Beauvericin_M+NH4
049 Raisins Famoxadone; Fluxapyroxad; In(_ioxgcarb; Mandiprgpamid; Metalaxyl; Methoxyfenozide;_ -
Metrafenone; Penconazole; Proquinazid: Pyrimethanil; Sulfoxaflor; Tebuconazole; Zoxamide
050 Strav\;/berr Boscalid; Fluopyram :' ! '-’
o EPRW

2 2022
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Screening (non regulated compounds)

Tomato_5ppb_AIF_PIS

RT: 0.00 - 14.00

07/22/20 17:02:15

Full MS
ull SCan "
[C “
40
A i
20 ‘ /\,\J‘V\ a AN / //\ f |
\ - \ \ - UMY
f"“‘/‘l o \«' "”\"/ N '}‘\/“ s,\/’\f\w“'” N 4\.’;\.\A"’“.f"" f‘w‘r\ Sty
109
AlF MS2 i
60
rcC “
\W\ﬁ/\f\ﬁ
20 f\/\ /\/\ W, 7 ‘ /\
) r".{l\ s M A A A A P i
O e e e P e [ e[ e e
0 1 2 3 4 5 8 9 10 11 12 13
Time (mln)
6:
M S t ] 145.0495
4 133.0859 595.2020 684.1918 811.4286 897.4294
spectrum 4 085 — 2020 1o veoasen
1 297.0602 8732653
2 350.2172 ’
{1 105.0320 / 656.3107 782.3533 (833 4493 919.4510
] | | [ 699.2117 744.3438 |
o AR l il LI J
6:
] 261.1122
4
MS2 spectrum;
2] 323.1466 [ 375.1076
] 271.0812 523.2145
hJ. 4 Ll l] l 1415 o 1463 5893 6072001
o HMHﬂ“ Lt 'y'y““‘y“
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 %0 1000

** %
m/z * *
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SAMPLE
TREATMENT

European Reference Laboratory - FV

Screening using a Target List & Database

/ DIA

DATA
ACQUISITION

Target List +
Database +Library

DATA
TREATMENT

RESULTS

L = EPRW |
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Precursor ion (mass tolerance 5 ppm) - 580 hits

Precursor ion (mass tolerance 5 ppm) + 1 fragment ion (5 ppm) + isotopic pattern
6 hits

Compeounds
=2 1 EFS_HRAM_Compound_Database
BT Measured A™ Selected MZ RT Ip FI LS Flag Compound MName
Aha Aa fa

1 4.1262E07 v ® ® Y ®  Eplerenone
2 2.1196E07 " [ [ & @  Carbamazepine
3 2097107 v 4 4 & @  Norepinephrine
4 1.9936E07 v ® » r ®  Azowystrobin
5 16037E07 v L 4 - @  [socarboxazide
b  5.5493E06 v - - - @  Imidacloprid

4 | m

Precursor ion (mass tolerance 5 ppm) + 1 fragment ion (5 ppm) + isotopic pattern

.
6 h I tS Compounds
E 1 EFS_HRAM_Compound_Database
B Measured A™ Selected MZ RT » A LS Flag Compound Name Match Result Name Farmula Adduct
Aa Aa Aa Aa Az Az
1 41259E07 = e L] e L ] Eplerenone Eplerenone @RT 811 C24H3006 MsH
2 21202807 I3 [ ] [ ] [ @®  Carbamazepine Carbamazepine@RT 5.79 CI5H1ZN20 M+H
3 2.0971E07 I3 L] L] L] ® Nerepinephrine Morepinephrine@RT 1.15 CBH1INO3 M=H
4 1.9968E07 I~ L L L L ] Azoxystrobin Azoxystrobin@RT 687 C22HITN305 Ms=H
5  16037E07 2 L ] ° ° ®  [socarboxazide Isccarboxazide@RT 3.78 C12H13N302 M=H
6 5.5493E06 I L] L] L] ®  Imidacloprid Imidacloprid @RT 4.18 CAHIO0CINGG2  M+H
[ m
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mzCloud™ MS2 spectrum

Azoxystrobin
Library Sample

FTMS + ESI ms2 404.1241@hcd45.00 [50.00-415.00]

ID_01#7673 RT: 698 AV:1 NL:9.06E5

100+ T FTMS + p ESI d Full ms2 404.1239@hcd0.00 [50.0000-432.7164]
[329.0795 329.0796
329.0796
80-] 34,1030 90 .
a0
707
501
oo
344.1033
40 44,1033 .
o]
'
a0]
20 372.0079 o]
216.06552
134.06004 301.0846 .0 216,008 3010846
: 172.02830 3 1340602 1720396 287.0810 316.1096 372.0079
1 oo 1l A |‘ A . Sposso 620283 1070495 RN """‘quznsm\ || zsome s ]
L I L S L NN LS L UL SN S A o S
o 25 s 75 100 135 180 195 200 235 250 275 300 335 30 375 406 a5 0 50 w0 10 w0 w0 w0 20 20 20 0 0 M0 a0 M0 I 3w 40 4z
— e
midacloprid
Lib
FTMS + ES| ms2 256.0596@hcd60.00 [50.00-270.00]
0. D_0L #4184 RT: 416 AV ML 127ES
. FTMS + p ESId Full ms2 256.0587@hcd30.00 50.0000-281,6905]
175.08782 4 o030
1003
175.0980 -
] 205 oseas : 209.0590
0]
0]
50-]
]
0]
0] 0]
0] s0557
1470668 10822
. 20] 08
o 84.05562 oo
128.02615 10] 26,0108 135 064
560496 soaa| oy 107630 H 1643461 1o1.0531 255007
56.04948 99,0553 H I I, 1o404795 11 | |1 ‘ | |
o] b . W ' N T S . T T ABRan T T T T T T T T T T T T T T T T T
R R . s e 70 s % 100 10 120 1@ o 150 180 170 18 180 20 210 220 20 20 2% 20 210 280
0 10 20 30 40 50 60 70 BO 0 100 110 120 130 140 150 180 170 180 190 200 210 220 230 240 250 260 270 280 iz

* 4 *
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mzCloud™

Library

FTMS + ESI ms2 237.1022@hcd60.00 [50.00-260.00]

204

arbamazepine

194.08643

192 DBOTS|

165.06988
1]

‘195 08878

T | AEALE NAR
20 30 40 50 80

a-
24

Library

FTMS + ESI ms2 170.0812@hcd30.00 [50.00-180.08]

204

T T e
70 BO 90 100 M0 120 130

T T T T T |l S DAL 3 B | T
140 150 160 170 180 180 200 210 220 230 240 250 260

Sample

100146331 RT:578 AV:1 NL:1216
F FTMS +p ES1d Full ms2 237.1024@hcd30.00 [50.0000-262.3545]

1005

a
550542  67.0543  79.0539 L0

1160492

European Reference Laboratory - FV

1520821

1340601

MS2 spectrum

1940965

194.0965

1790730
1770720

1650701
1900851
\

167.0888 \
\ 2053563 2456907

50 60 o 80 % 10 10

Norepinefrine

152.07060

135.044086

107.04914

a-
=
ne
&
w
&
a
S
@
2

Sample

120 130

w150
mz

L
e
10 170 18 19 200 210 220 280 200 250 260

ID_01#1106 RT: 115 AV:1 NL: 7.33€5
F: FTMS + p ES1 d Full ms2 170.0812@hcd30.00 [40.0000-163.9929]

1005

79.0841

80.0494
650386 770385

530385 621758

430179 510231 ‘éigzze | e
L b i i

660464

950489

83,0571

105.0446

108.0443

134.0600

1240756

1636008

a0 50 0 70 a0

100 110

U e
;

12 130 140 150 180 1m0 180 190

mz




Screening with TraceFinder (local data bases and libraries)

Screening

European Reference Laboratory - FV

Samples » B X || Compounds > 1 x
4 Screening O] Measured An Selected MZ RT P Fl LS Flag Compound Name Match Result Name Formula Adduct Confirmed m/z (Expected) m/z (Apex) -
I @ID 01
- ha - Aa - - - - - - - ha - Aa - Aa - b W Aa - Aa - Aa -
96  T5947E04 L] [ [ Buspirone Buspirone@RT 7.99 C21H31IN502 M+H 0 outof 2 386.2550 386.2562
97  55176E04 L] [ [ Butocarboxim Butocarboxim@RT 1.05 CTHI4N2025 M+Na 0 outof 2 213.0668 213.065% o
98 3.3435E04 [ ] [ ] [ ] Butoxycarboxim Butoxycarboxim @RT 749 CTH14NZ2045 M+H Ooutof2 223.0747 2230752
99 44501E04 [ ] [ ] [ ] Butralin Butralin@RT 3.26 Cl4HZIN304 M+H Ooutof2 296.1605 296,1594
100 5.4848E05 L] [} [} Buturon Buturon@RT 7.73 C12H13CIN2G M+H 0 outof 2 237.0789 237.0795
101 5.5018E05 L] L] [ Butylbenzylphthalate Butylbenzylphthalate@RT 9.22 C19H2004 M+H loutof2 3131434 313.1437
102 2.9523E05 L] [ [ Butylone Butylone@RT 1.05 C12H15NQ3  M+H O outof2 2221125 2221123
103 1.0334E06 [ ] L [ ] Cafeine Cafeine@RT 3.83 CBHIONAOZ  M+H 1outof2 195.0876 185.0876
104 81785E04 [ ] L] L] Cannabidiol Cannabidiol @RT 8.27 C21H3002 M+H Ooutof2 3152319 3152325
105 | 2.1202E07 [ ] [ ] L] L] Carbamazepine Carbamazepine@RT 5.79 CI15H12N20  M+H 2outof 2 237.1022 237.1024
106 22058E04 L] - - Carbaryl Carbaryl@RT 1.12 CI2HIING2  M-C2ZHZNC Ooutof2 145.0648 1450647
107 2.3680E06 L] L - Carbendazim Carbendazim@RT 1.04 COHINZO2 M+H loutof2 192.0768 182.0767
108  2.0157E0S [ ] L] - Carbetamide Carbetamide@RT 3.53 C12H16N203 M+H 1outof2 2371234 2371234
109  29523E05 L] - - Carbofuran Carbofuran@RT 1.05 C1ZHI5NO3  M+H Ooutof2 2221125 2221123
110 1.7086E0S L] - - Carbofuran, 30H- Carbofuran, 30H-@RT 4.3 C1ZH15NC4 M+H O outof2 2381074 2381073
111 2.0450E04 [ ] L] L] Carbofuran-3-Keto Carbofuran-3-Keto@RT 4.42 C12H13NC4  M+H 0 outof 2 2360917 236.0007
112 7.8044E04 L] - - Carbosulfan Carbosulfan@RT 5.46 C20H32N2035 M+H Ooutof2 3812206 3812196
113 2.7574E06 L] L L] Carboxin Carboxin@RT 5.79 CI12H13NO2S M+H loutof2 2360740 2360741 -
»
Chromatogram w B X || Spectrum > 1 x
M+H Spectrum | @ Isotopes 100% (2 of 4) | @ Fragments (1 of 2) \
ID_01 Carbamazepine NL: 6.13E6 m/z: 237.1011 - 237.1034 @ All Fragments Minimum # of fragments needed: 1
F: FTMS + p Full ms [100.0000-1000.0000] pum— ID_01 # 6342 RT: 579
RT-5.79 M #1; 220.07529 F: FTMS +p EEI d Full ms2 237 1024@hcd30.00 [50.0000-. 4
AA: 21201890.36 @ 2. 194.09612 1088 *2
AH: 6129627 50 NH>
003 N detected
90
o] 2371022 MS2 fragments
= "] .
@
£ 70+
s i =
£ w1 mass error 0.74 ppm O~ "NH;
2 0] . %2
E .. .
I Carbamazepine #2:104.09612
30
] Data base
20
10 MS2 fragments
b 5.00 6.03 6.11 6.13
1} T T T T T T T T T T T 0 IS L B B B B B N B | I L S B L L L B A
55 57 58 59 6.0 6.1 185 200 205 210 215 220
RT(min) miz =
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Screening

Screening with Compound Discoverer (mzCloud ™, Chemspider ™, etc.)

Chromategrams v 1 X | Mass Spectrum v
? (<) RAWFILE(top): Naranja_5ppb (F2) #6060, RT=5.781 min, MS2, FTMS (+), (HCD, DDA, 237.1022@30, +1)
— Mw2360%479 REFERENCE{botlom): m2Cloud library, Carbamazepine, C15 H12 N2 0, MS2, FTMS, (HCD, 237.1022@50)
File: Naranja_5ppb.raw (F2) FTMS (+) M51 800 4
4 w{ MS2 spectrum
a 5784 - 194,09631
§ 259 g A s 19008852
= ) S a0 10T ygronms om0
gl z 162.06194 16506985 sado02 1 1707558 “‘9"9"3351
305 30 s s PP SHPVN . e
g ) 18206177 16607736 {67085, 780772 {70.07295 vine® Tias0 250612 22007
EETR g -200 308433 16506956  167.07263 177.06952 192.08078 . 21909155
c g AN/
-400 . ol (9
fos. £ reference 29
600 ]
00 L= ~ ‘ : MS?2 spectrum S ®
570 575 540 585 800 - p , T ' Sin?) . - |
. 150 160 10 180 190 200 210 20
RT [min]
miz
‘ ™ 4 =
w Compounds per File || Merged Features  Features | mzCloud Results | ChemSpider Results || Mass List Search Results || Input Files | Specialized Traces
B |hecked| Name  |Fornua donctaton e ] MoleuarWeigt 8 frir] s (o) Mes et ) # ChenSpidrResuls & meCloud Resus meCiud Best Mot e L Vetces ] meloud Bt Sim.Mach 2 Growp s |
5198 | Corbamazepine CI5HIZN20 (DR | o) e e0sams| v oses| osat| osat 0ssi| w2 5| 75 |0 | W] ems | ‘

N
Carbamazepine Ay, | [
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Environment International
Volume 143, October 2020, 105951

-:"'- X '?-'.i- . :'I"_:-"'i- i .
%ﬁ‘%«%ﬁ; Involuntary human exposure to carbamazepine: A
3 £ A, -!'c'!: .
g cross-sectional study of correlates across the
lifespan and dietary spectrum

Michael Schapira 2, Orly Manor #, Maama Golan E Dorit Kalo & Vered Mordehay ® Moam Kirshenbaum 2 Rebecea
Goldsmith = 9, Benny Chefetz BE21E Ora Paltiel 2 AlE




W European Reference Laboratory - FV
_| E=8 EURLFV @ » |

NEW TECHNOLOGIES

Automation

THEORETICAL IMPLEMENTATION PRACTICAL IMPLEMENTATION

i
" EPRW
2 2022
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T EE EURL-FV P |

i ' chlofop .@ Fluazﬁop P .
. Quizalofop

\ F quoxyfo ’ j/
. MgSO, - i . )‘

FLOW

F

CarbonX ¢

C18 LN . TING
PSA \ N
LD i

<

B

Jeo
o O

(o)

Tolylfluanid Rimsulfuron
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EXTRACTION Mosodh & ~ AUTOMATED uSPE

Metolachlor

g

® Tomato

STEP

&
n
8

® Broccoli

g

@ Lettuce

® Orange

Area (counts)
~N
S

g

@ Pineapple

06400 @ © Grapefruit
0 50 100 150 200 @ Avocado
Concentration (pg/kg)
Metolachlor
5.E407
4.E407 @ Tomato
z @ Broccol
S 36407 Broccoli
g © Lettuce
g 2E ® Orange
<
1.E407 @ Pineapple
0.6400 @ Grapefruit
0 50 100 150 200 @ Avocado

Cancentratian (ng/ko)
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.
Kills
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No of visits per year

g Search: | Gol

EU Reference Laboratories for Residues of Pesticides

EURL EURL for EURL for EURL for EURL for
Portal Fruits and Vegetables | Cereals and Feeding Stuff | Food of Animal Origin | Single Residue Methods

No of visits in EURLS webpage: 242.516 pageviews

Search: | Gol

EURL-FV EU Reference Laboratories for Residues of Pesticides

You are here: Home : Pesticides in Fruits and Vegetables

EURL EURL for EURL for EURL for EURL for
Portal Fruits and Vegetables | Cereals and Feeding Stuff | Food of Animal Origin | Single Residue Methods

No of visits in EURL-FV specific webpages: 43285 visits
13886 Main EURL-FV webpage
6434 EURL-FV23
5382 EU Procedures
3398 List of methods FV
2882 Workshops
2782 Last publications
1825 EURL-SM13

* = EPRW |
2% 2022
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Dear colleagues,

EURL-FV provides a series of formative tutorials related to the difficulties, new MRM approaches, etc.... that can be found in the routine work in the
laboratory:

» EURL-FV (2021-T1) Solutions for addressing specific LC-MS problematic pesticide residues in Multiresidue Methods.
» EURL-FV (2021-T2) Solutions for addressing specific LC-MS problematic pesticide residues in Multiresidue Methods. Part II.
» EURL-FV (2021-T2) Measurement Uncertainty (MU) in the AQC EU-SANTE Document. Part 1.

» EURL-FV (2022-T4). Spinosad quantitation strategies.

If you wish to obtain a certificate of the trainings received in these tutorials, you should register and also fill in correqd ) ) ent
questionnaire of the content of the tutorials (if you answers are not correct you can fill in the assessment again). Visualizaciones
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“Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the European Health and Digital Executive Agency (HaDEA). Neither
the European Union nor the granting authority can be held responsible for them.”



