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EURL-CF and GC-QTOF

e TOF instrument: 7200 GC/Q-TOF,
Agilent Technologies
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e GC-system: 7890B, Agilent
Technologies
— PAL autosampler system
— Gerstel PTV injector.
- Back flush,

- Two HP-5MS UI, 15 m, 0.250 mm dia, |
0.25 mm film thickness '

National Food Institute, Technical University of Denmark
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Agilent 7200 Q-TOF
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National Food Institute, Technical University of Denmark
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Conditions

e Jonisation mode: EI positive
e Acquisition rate:

National Food Institute, Technical University of Denmark
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Conditions

e Jonisation mode: EI positive

e Acquisition rate:
— 2 GHz - higher dynamic range
-4 GHz - higher resolution

National Food Institute, Technical University of Denmark
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N REFERENCE LABORATORY PESTICIDE RESIDUES IN DTU

CEREALS & FEEDING STUFF
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e Acquisition mode: Centroid or profile — profile, big data file
e Source temperature 230 °C
e Software: MassHunter B 06.01/07.01
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Virtual computers for data processing
e Back up of all laboratory data each day 6AM

e Virtual computers — access via Logmein
— On the Laboratory domain
— Windows Professional 64 bit, English version
— All data
- Few licenses are necessary
— Access from all computers with internet

National Food Institute, Technical University of Denmark
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PESTICIDE RESIDUES IN
CEREALS & FEEDING STUFF
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ING STUFF

GC-QTOF - challenge
e Fragmentation in the ion source

eNo library/database with exact masses for

pesticide fragments and information on the
elemental composition

National Food Institute, Technical University of Denmark
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PESTICIDE RESIDUES IN
CEREALS & FEEDING STUFF

Al
A
<l
] NIST MS Search 2.0 - [Simple, Reverse, rch Fast, Constrained - 85 spectral [E=RTal x|
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o == - Ca—
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: 3 | o] Mame: Diazinone
Fomnula: C12H2qM204P5
7 7 7 ’
' ' : ol MW 304 Exact Mass: 304.10105 CASH: 333-41-5 NISTH: 378524 |DH: 24800 DE: replib
R Other DBs: Fine, TSCA, RTECS, EPA, USP, HODOC, MIH, EINECS, IRDE
oo Tt B Contributor: D.G.Hayward M5, Center for Food Safety and Applied Nutrition, FDA, College Park MD.
o o e e ok 2] Related CASH: 30583-28-1; 27936-40-9; 65863-03-8
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oM Resorcinal, 2acetyl- 3.Phospharethicic acid, O O-diethyl O-(2-sopropyl-6-methyl-4-pyrimidinyl) ester
" - -~ 4 Antigal
L~ m 2.6-Dihydroxyacetophenone, bistrimethylsiy) ether 18 N 5 Basudin
L- 2.6-Dihycroxyacetophenone, bistert-butyldimethylsil) ether 5 O & Bazudin
oM 279 673 24Diydroyphenyl-3phenylpropyl ketone 7 Ciazinon
g1z R 187 671 &-Mercaptopuine N £ Deeutox
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Diazinon -

Dizzinane - M$ Interpreter | )

Eile Edit View Options Help

Dlle) ||| &) wFwlE] 2 ]

m=[17a | [z - m/z| mass_[formula | loss [ type  [H [rate [abund] . -
Tfais Elim :132; 42 |42.04695 | C3Hs |CgH15N203PS [dissociation [-1]-15[ 77 ]

84 lons O+E| RDB Mass C|H|N|O|P | >

C702PS Even|8.5-11.5 |178.93566(7 |0 |0 |2 |1~ o

CgN20PS Even|8.5-13.5 |178.94690|6 |0 (2|1 | 1% \P/O\/

C7H2NOPS Odd | 8-12 178.95947|7 |2 (1|11 Y

CgN203P Even|8.5-11.5 |178.96465(6 |0 |2 |3 |1 s

C7HNO3S Odd | 8-11 178.96771|7 |1 [1]|3]|0 O

C3H4N203PS |Even|3.5-8.5 178.96802(3 |4 |23 |1 J\

C110P Even|12.5-13.5 |178.96868 (11 |0 |0 |1 |1 ﬁ/

CgH40OPS Even|7.5-10.5 |178.97205(8 (4 |0 |1 (1

C7H2NO3P Odd | 8-10 178.97723|7 |2 (1|3 |1

Cq1gN2P Even|12.5-15.5 |178.97991(10 |0 | 2|0 |1

CgH303S Even|7.5-9.5 178.98029|8 |3 (0|3 |0.

< m ] »

Mass Spectrum for C12H21N203PS; MW = 304; CAS = 333- 41-5

Diazinone

100

75

5

0 - sod iy C - - L . . - Ul . - 2 - -
miz: 40 45 1000 106 110 115 1200 125 130 135 140 145 150 155 160 165 170 175 180 186 130 195 200 206 210 215 20 225 230 235 240 245 50 256 260 266 270 2F5 280 285 230
Exact molecular weight. Click to sort.

National Food Institute, Technical University of Denmark
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Diazinon -

Dizzinane - M$ Interpreter | )

Eile Edit View Options Help

== I = T2 T A L R R e

m=[zie | [ClzHeNa0Ps - m/z | mass | formula | Toss | type  [rate[abund] . -
Options | Perent =308 216 (1/2) | 216.012236 | G7HgN202PS |CaH120 |unspecified | A | 146 |
ose =88
59 lons O+E| RDB Mass C|H|N|O|P | >

C1gHO2PS Odd | 11-14 215.94349(10 |1 |0 |2 |1~ o

CgHN20PS Odd | 11-186 215.95472(9 |1 | 2|1 |1= \px'o\/

CgN203S Odd | 11-15 215.96296(9 (0 |2|3 |0 N

C1pH3NOPS Even|10.5-14.5 |215.96730(10 |3 |1 |1 |1 °

CgHN203P Odd | 11-14 215.97248(9 |1 | 2|3 |1 O

CqpH2NO38 Even(10.5-13.5 |215.97554|10 |2 |1 |3 |0 J\

CgHsN203PS |Odd | 6-11 215.97585(6 |5 | 2|3 |1 ﬁ/

C11H50PS Odd | 10-13 215.97987(11 |5 |0 |1 |1

C1gH3NO3P Even|10.5-12.5 |215.98505(10 |3 |1 |3 |1

Cq11H403S Odd | 1012 215.98811(11 |4 |0 |3 |0

C7H7NO3PS Even|5.5-9.5 215.98843(7 |7 |13 1.

< m ] »

Mass Spectrum for C12H21N203PS; MW = 304; CAS = 333- 41-5

Diazinone

100

75

5

miz: 40 45 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 185 200 20 0f 225 230 235 240 245 250 2855 260 265 270 275 280 285 290 295 300
Exact molecular weight. Click to sort.

National Food Institute, Technical University of Denmark
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Diazinon -

Dizzinane - M$ Interpreter | )

Eile Edit View Options Help

Dlle) ||| &) wFwlE] 2 ]

m=[17a | [z - m/z| mass_[formula | loss [ type  [H [rate [abund] . -
Tfais Elim :132; 42 |42.04695 | C3Hs |CgH15N203PS [dissociation [-1]-15[ 77 ]

84 lons O+E| RDB Mass C|H|N|O|P | >

C702PS Even|8.5-11.5 |178.93566(7 |0 |0 |2 |1~ o

CgN20PS Even|8.5-13.5 |178.94690|6 |0 (2|1 | 1% \P/O\/

C7H2NOPS Odd | 8-12 178.95947|7 |2 (1|11 Y

CgN203P Even|8.5-11.5 |178.96465(6 |0 |2 |3 |1 s

C7HNO3S Odd | 8-11 178.96771|7 |1 [1]|3]|0 O

C3H4N203PS |Even|3.5-8.5 178.96802(3 |4 |23 |1 J\

C110P Even|12.5-13.5 |178.96868 (11 |0 |0 |1 |1 ﬁ/

CgH40OPS Even|7.5-10.5 |178.97205(8 (4 |0 |1 (1

C7H2NO3P Odd | 8-10 178.97723|7 |2 (1|3 |1

Cq1gN2P Even|12.5-15.5 |178.97991(10 |0 | 2|0 |1

CgH303S Even|7.5-9.5 178.98029|8 |3 (0|3 |0.

< m ] »

Mass Spectrum for C12H21N20FPS; MWW —%04; CAS = 333-41-5
Did

100

75

5

0 - 2 iy - 2 . . N Ul . - 2 -
miz: 40 45 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 1% 130 195 200 2068 210 216 220 225 230 235 240 245 250 255 260 265 270 ZF5 280 285 230 295 300
Exact molecular weight. Click to sort.

National Food Institute, Technical University of Denmark
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" Butamiphos =

g Butamifos - :
File Edit View Opticns Help

Dl | x|z S %[F i F| 28] < [z~

m=|258 - IC13H21N2EI4PS - iz | hass ‘ ol | = | e ‘H ‘rate‘;buﬂdl Max Di: Taton = 147
Tfew | it b 2:82 2!2)|258.0228\CQH11N203PS|C4H3+Hzo|g-snmd|ss\+1\-62\ 223 |
441ons  |O+E| RDB Mass [C|H[N[O[P[S ' /\/
C7H19N204PS |Odd | 0-5 258.08031| 7 |19 |24 [1[1]- N, A
C11H1gNO45S |Even|4.5-7.5 |258.0800011 (16 | 1|4 |0 |1 ‘ .
C 8 258.07694]10 |15 | 2 0 © NIST 258022799 'C4H8 + H20
C11H17NO2PS |Even|4.5-8.5 |258.07176|11 [17 |1 ]2 |1 |1 E
[CToPProNeeS_0dd | 50 258 06743]10 |14 |2 | 4|0 it o ) .
|[C13H10N202 |Odd | 1012 |256.06406]13 |10 | 2 4|0 0 o’ﬁ Agllent/DTU 258.071761 -NO2 -C2H4
[[C1oH15N202PS[Odd | 510 [258.05919[10 [15 |2 2] 1|1
[[C13H11N202P [Odd [ 1013 [258.05581 (13 [11 (22|10 .
|

Mass 5y um for C13H21N204P S; MW = 332; CAS = 36335 67- 8

Eutamifos

mfz 10 20 180

Exact molecular weight

National Food Institute, Technical University of Denmark
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Exact masses

e 53 pesticides
¢ 2-6 fragments
- Not included in MACP

e WWW.eurl-pesticides.eu
— Cereals and feedingstuff
/List of methods

National Food Institute, Technical University of Denmarl
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EURL for Cereals and Feeding stuff
National Food Institute
Techmical University of Denmark

Exact Mass Pesticide Database for use by GC-HRMS

Report 1
(08042015)

Tommy Licht Cederberg
Mette Erecius Poulsen
December 2014


http://www.eurl-pesticides.eu/
http://www.eurl-pesticides.eu/
http://www.eurl-pesticides.eu/
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PESTICIDE RESIDUES IN
CEREALS & FEEDING STUFF

DTU

>—=

o
Compound CAS Rt M:Lei;wtar Formula Fr;??_ Z"t nff?ﬂ?ﬁrr‘;l
2,4-D Butyl ester 94-80-4 12.607 | 276.032000 | C12H1403CI2
2,4-D Butyl ester 94-80-4 12.607 C8HB03CI2 219.968851 | 219.969399
2,4-D Butyl ester 94-80-4 12.607 C8HB03CI 184.999998 | 185.000547
2,4-D Butyl ester 94-80-4 12.607 C7H50CI2 174.971197 | 174.971745
2,4-D Butyl ester 94-80-4 12.607 CEH40CI2 161.963372 | 161.963920
2,4-D Butyl ester 94-80-4 12.607 C6H3CI2 144.960632 | 144.961181

e Weigth of one electron = 0.00055 unit mass

e Influence on mass accurracy at

<+ 300 amu
+» 200 amu
<100 amu

= 1.8 ppm
= 2.7 ppm
5.5 ppm

National Food Institute, Technical University of Denmark
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Qualitative software

i File Edit View Find Identify Spectra Chromatograms Mesthod Wizards Actions Configuration Tools Help

P 2 B [EE) 9 - o [ [B]E [ALR] 4| A b B R @ B U & | B (B Navigetor view | B Compound Details View

: B Data Navigator % ||} /4 Chromatogram Resuilts x
Sort by Data File A | T RN £ AR 4= L Ok P [B6]% %e B s Minutes =3
30809st08.0
User Chromatograms x107 +EITIC Scan 130803s108.0
s, + TIC Sean 1
=] Specira 108
1l +Scan (21 661-21691 _ min) Sub B
B 5 054
B 0.9
a 0854
02
075
074
0854
06
0554
054
045
041
035
03
025+ 21731
024
0154
0.1
0.05-
ol
55 6 65 7 75 & 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195 20 205 21 215 22 225 23 245 24 245 25 255 25 265 27 275 28 285 23 295 30 305 31 315
Counts vs. Acquisition Time (min)
i [ Method Explorer: kontamigrant 140109.m x ||} iff Spectrum Preview x
[+l Chromatogram e oz laBE[Eal0c B =l
(] Spectrum x105 |+El Scan (21.751 min) 120809s108.0
Extract (MS) i
g2 - 1811031
Extract (MS/MS) .
Extraction Data Format
35
7l General L
E 1]
¥ Reports
25
' Find Compounds
24
Find by Targeted MSMS
154 1660789
Find by Chromatogram Deconvolution
Find by Integration "
05
| Find Compounds by Formula 55,0850 830862 57 1017
} od LI bl S i i n A illl,
Find by Formula - Options —_——
50 60 70 8 90 100 190 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 30 320 330 340 350 360 /0 380 390 400 410 420 230 440 450 460 470 480 450 500
Find by Formula - Chromatograms Counts vs. Mass-to-Charge (mz)
Find by Formula - Mass Spectra : 111 MS Spectrum Resuits =
Find by Formula - Sample Purit . =
ind by Formula - Sample Purity i e o ota @ % %y ] =

National Food Institute, Technical University of Denmark



Automatically Show Columns | P | Off S | 5 623 | @ &% | 5 5y ||E|I L

MName S5+ RT(Tgt) 7+ RT T+ Height 4 Mass (DB) ¥+ Mass W+ Diff (DB pp ¥  Score T8  Flags (Tgt) TR Flag Seventy (Tgt) ¥R Formula T lons ¥ File b
#- CBH14 CI NG ]
- Atrazin F1 1072 1071 66526 200.0703 2000712 -4.48 96.5 Pass CTHI1CING 5 130923540
- Afrazin F2 1072 1071 19056 173.0468 173.0462 N 76.83 Pass CEHECINB 4 13092 3=t
- Atrazin F3 10.72 1071 12094 172,039 172.0402 -7 59.21| low score; ion count \Warning C5HTCI NS 1 13092 3st0;
- Bromasynil 10.06 10.038 26297 274 8581 2748588 -255 57.19 Pass CTHIB2ZNO [ 130923540
- Clomazone F1 10.84 10.816 16023 2041025 204 103 -2 66 57 44 Pass C12H14NO2 3 13092 3=t
- Clomazone F2 10.84 10.812 233 125.0158 1250159 -0.84 97.9 Pass CTHEC! 4 13092 3st0;
- Cyfluthrin F1 2575 25743 2109 2260668 2260673 -223 6363 | low score; ion count \nfarning CI4H3FHNO 1 130923540
- Cyfluthrin F2 2575 25735 5220 163.0081 163.0087 -341 2891 Pass CTHsCI2 4 13092 3=t
- Cyfluthrin F3 2575 25749 2858 1990559 199.0572 -6.69 68.13 low score \Warning CI13HEFO 2 13092 3=t
[+- Cyfluthrin F4 2575 25759 923 2270746 227.0741 225 74.82 low score \wWarning C14HIOFNO 2 13092 3=t
- Diieldrin 16.66 16.632 4149 377 8706 3778708 -0.56 96.55 Pass C12HECIEO 9 1309235t
- Dieldrin F1 16.66 16.639 2755 274 8756 274 8761 -2 28.88 Pass CBH4 Cls 8 13092 3=t
- Dieldrin F2 16.66 16.639 13372 2608599 260.8609 -3.68 76.51 Pass CTH2CIs 4 13092 3st0:
- Flufenacet 13.94 13504 603 3630665 363.0664 022 8124 Pass C14H13F4 N3 025 2 130923540
- Flufenacet F1 1394 13508 B045 2105783 2105796 -323 35 Pass CHEH2ZF3IN202S 3 13092 3=t
- Flufenacet F2 1394 13.904 13296 151.0797 151.08 -2.0 8203 Pass CHHIOF N 2 13092 3st0;
- Flufenacet F3 13.94 13511 5285 136.0563 136.0567 =312 7759 Pass CEHTFN 2 130923540
- Metramitron 16.95 16.92 2588 2020855 2020861 -3 8366 Pass CI0HION4 O 2 13092 3=t
- Metramitron F1 16.95 16.923 2 174.0905 174.0917 -6.75 79.2 Pass CHHI0 N4 2 13092 3st0;
[+- Metramitron F2 16.95 16.92 3401 104.05 104.0501 -0.44 8645 Pass CTHEN 2 130923540
- Metramitron F3 16.85 16.917 1061 173.0827 172,081 -2.34 61.33| low score; ion count \warning CI HI N4 1 1205235t
- Metribuzin F1 1232 12287 18809 198.0701 198.0705 -2.02 2861 Pass CBHIZN3OS 4 13092 3st0;
- Metribuzin F2 12.32 12287 2130 182.0388 182.0353 -2.4% 9363 Pass CTHEN3IOS 3 130923510
- Metribuzin F3 1232 12284 1934 144 047 144 0471 075 8525 Pass CA4HEN4 S 3 13092 3=t
- Malinate 8 8.802 1185 187.1031 187.1032 -0.38 96.99 Pass CHHITNOS 3 13092 3=t
[+- Molinate F1 a8 8.798 11463 126.0919 126.092 -1.19 99.28 Pass CTHIZNO 3 13092 3=t
- Molinate F2 8 8.805 2809 98097 98.0972 -264 91.37 Pass CEHI1ZN 2 130923540
- Oxamyl F2 874 8718 725 1450436 1450445 -6.39 76.35 Pass CHEHINZOS 3 13092 3=t
- Picolinafen pal 20974 31497 376.0835 3760843 -213 96.92 Pass CI19H12F4 N2 02 4 13092 3st0:
[+- PFicolinafen F1 el 20971 25213 2350558 235.0558 -0.05 596,61 Pass CI12ZHEFIND 3 130923540
- Ficolinafen F2 21 20571 40526 238048 238.0485 -3.84 60.18| low score; ion count \warning CI1ZHVF3NO 1 1205235t
- Prosulfocarb 12.94 12522 10385 251.1344 251.1352 -333 96.32 Pass C4H2ZINOS 4 13092 3st0;
- Prosulfocarb F1 1294 125922 3045 160.0796 160.0801 -3.05 5211 Pass CTHI4NOS 3 130923540
- Prosulfocarb F2 1294 12822 26712 1281075 128.1076 -0.86 93 Pass CTHI4NOD 3 13092 3=t
- Quinoclamine 134 13.388 4839 207.0087 207.0108 -9.88 grn Pass CIOHECINOZ 4 13092 3st0;
- Quinoclamine F1 134 13.352 3570 172.0389 172.0403 -2.83 B89.79 Pass CI0HEN 02 2 130923540
- Quinoclamine F2 134 13.392 583 144 0443 1440453 -2.36 91.14 Pass CSHEND 2 13092 3=t
- Triflumizale F1 154 15.369 1669 278056 278.0563 -1.19 92 Pass CI1ZH12CIF3NO 3 13092 3st0;
- Triflumizole F2 15.4 15.376 1135 287.0437 287043 244 74.8 low score \warning CI12ZH3CIFI N3 3 130923510
- Triflumizole F3 154 15372 14595 2059584 2059955 -5.08 58.35| low score; ion count wiarning CEH4CIF3IN 1 1305235t

National Food Institute, Technical University of Denmark
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- Quantitativ software used for
qualitative detection

E Agilent MassHunter Quantitative -

ion_Stal

pm.

: Ele Edit View Apalyze Method Update Report Tools Help

=
=
=

i

econl o

) B | Ba | G= AnalyzeBatch ~| @  Layout: [F | Restore Default Layout
Baich Table =
Sample: (] EUPT-C2 no 059 wheat spk... ~| 8] Sample Type:| <All> ~ | Compound: [4a] Pirimiphos-methyl ~| [ ISTD: L =
Sample Pirimiph.. Pirimiphos-methyl Results Qualifier (276.0573) Results Qualifier (305.0962) Results
®m | % Name DataFile * Type Level| MZ | RT | Resp. |Cale. Conc. |Accuracy |Mass Accuracy | Int. Metric| SIN | Ratie | SIN | Mass Accuracy | Int. Metric | Ratio | SIN |Mass Accuracy | Int. Metric
¥ | EUPT-C2 no 059 wheat spk. 0.1 ugiml | 140110st06.0 | Sample 2900730 12..[ 39153 0.0264 3| Accepted | 3651 73.0( 1279 2| Accepted | 522[ 2716 2| Accepted
¥ | EUPT-SRME no 047 rice spk. 0.1 ugiml_| 140110st07.0 | Sample 2900730 1| Accepted | 2847| 78.0[ 1880 1| Accepted | 59.4[ 832 1| Accepted
¥ | EUPT-C4 no 002 rye spk. 0.1 ug/m 140110st08.0 | Sample 2900730 3| Accepled | 4752| 75.5( 4030 3[ Accepted | 604[ 1172 -3[ Accepted
¥ | EUPT-CE no 207 barley spk. 0.1 ugiml | 140110st09.0 | Sample 2900730 2| Accepled | 1807 74.5| 1445 2| Accepted | 60.4| 1904 1] Accepted
3 ¥ spk. 0.1 ugl TZ0T10sH0.0 | Sampie 280.0730 ] J934[ 73] 1580 B BET [ 1658 )
¥_| EUPT-SRME no 047 rice spk. 0.1 ugiml_| 140110st11.0 | Sample 2900730 3| Accepled | 3076 75.2[ 1527 3| Accepted | 59.4[ 1530 -3[ Accepted
¥ | EUPT-C4 no 002 rye spk. 0.1 ug/m 140110st12.0 | Sample 2900730 3| Accepled | 5074| 75.4| 912 3| Accepted | 595[ 1270 -3[ Accepted
¥ | EUPT-CE no 207 barley spk. 0.1 ugiml | 140110st13.0 | Sample 2900730 3| Accepled | 4323| 742[ 508 2| Accepted | 525 1415 2[ Accepted
Stendard A Cal 3 0.1 ug/ml wheat 140110st14.0 | Cal Cal 3 | 290.0730 104.0 2| Accepled | 15200] 72.8[ 4147 2| Accepted | 565 9409 2[ Accepted
O | ¥ | Blank EUPT-SRME no 047 rice spk. 140110st15.0 | MatrxBlank 2900730 2| Accepted 70| ees| 29 1| Accepted | 520] 39 -3[ Accepted
¥ | EUPT-C2 no 059 wheat spk. 0.1 ugiml | 140110st16.0 | Sample 2900730 3 76.5] 2034 2| Accepted | 592[ 1322 2[ Accepted
O | ¥ | EUPT-SRME no 047 rice spk. 0.1 ugiml_| 140110st17.0 | Sample 2900730 A 77.1] 3266 1| Accepted | 528 394 1| Accepted
¥ | EUPT-C4 no 002 rye spk. 0.1 ug/m 140110st18.0 | Sample 2900730 3 78.3[ 2302 2[ Accepted | 525[ 1137 2[ Accepted
¥ | EUPT-CE no 207 barley spk. 0.1 ugiml__| 140110st19.0 | Sample 2900730 A 76.8] 2304 1| Accepted | 59.0[ 1141 1| Accepted
¥ | EUPT-C2 no 059 wheat spk. 0.1 ugiml | 140110st20.0 | Sample 2900730 A 753 441 3| Accepted | 526[ 805 2[ Accepted
¥ | EUPT-SRME no 047 rice spk. 0.1 ugiml_| 140110st21.0 | Sample 2900730 A 73.7| 46 2| Accepted | 575 1084 2[ Accepted
¥ | EUPT-C4 no 002 rye spk. 0.1 ug/m 140110s22.0 | Sample 2900730 3 75.8] 1825 4| Accepted | 575] 2125 -3[ Accepted
¥ | EUPT-CE no 207 barley spk. 0.1 ugiml__| 140110s123.0 | Sample 2900730 3 775 1728 2| Accepted | 575[ 2139 2[ Accepted
Stendard A Cal 3 0.1 ug/ml wheat 140110s24.0 | Cal Cal 3 | 290.0730 870 2| Accepted | 13438]  74.0] 99855 2| Accepted | 57.1( 5311 2[ Accepted
O [ ¥ | Blank EUPT-C4 no D08 rye spk. 140110s25.0 | MatrixBlank 290.0730 [ Acceped |7 IIEENENEF] -ccpied | 521 4] Accepted
¥ | EUPT-C2 no 059 wheat spk. 0.1 ugiml | 140110s26.0 | Sample 2900730 3| Accepled | 1324 75.2[ 2251 -3[ Accepted | 57.4| 2405 3| Accepted
¥ | EUPT-SRME no 047 rice spk. 0.1 ugiml | 140110s827.0 | Sample 2900730 3| Accepled | 2757 79.4| 1631 3| Accepted | 616 3164 3| Accepted
¥ | EUPT-C4 no 002 rye spk. 0.1 ug/m 140110s128.0 | Sample 2900730 2| Accepled | 2502| 74.4| 3481 3| Accepted | 59.3[ 1436 2| Accepted
% | EHIGT P8 mn AT bemel s e 117 LRI ~on nan 3[Rt | ncel 7wl oac A et | 5o 71 081 L~
Compound Information ~ X |Calibration Curve =

e 1 pxigy EEAFEWES LIS 20 ah s p

i) e

$ K -i[@] [ Type: Linear

~| Origin: Include

+| Weight|None +

ISTD QG |.c6

National Food Institute, Technical University of Denmark

~ EIC (250.0730) Scan 140110st10.D Smooth 2900730 , 276.0573 , 305.0962 +Scan (13.04-13.10 min, 12 scans) 140110st10.0 Firimiphos-methyl - 2 Levels, 2 Levels Used, 4 Points, 4 Paints Used, 0 GCs
£ x104 13.07 min = %1029 £ %107 Mass Match Score=33.6 M+ 8 x105 | y = 1862680.530716 " x - 3380.250169
R = ER 2 R'2 = 099640022
a 1 o 134 Q =7 2 | Type:Linear. Origin:Include. \weight:None
15 2 17 570700 g 6
1 T 12 1 [
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Modified EUPT-C2 no 053 wheat spk. 0.1 ugiml  Pirimiphos-methyl 58 Samples (58 t
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Agilent MassHunter Quantitative Analysis - Method - <I\GCQTOF-PC Backup\D\MassHunter (SyncBack]\ Data\ mpou\150302\QuantResults\Validation std3 spike 0.1 150424 batch.bin> NN 7 e

Q& H G Layout: R B E Restore Default Layout
Method Tasks =% [Method Table - x
| New / Open Method Level Name Prefix: 2 of Levels:| 10 Creste Levels | Time Segment: 4= | <All> < =%  Compound: [#] Fenobucars = [B] | Resst Table View
| Method Setup Tasks Quantfier —
| Compound Setup Name - Type Mz Extract Left miz | MZ Exiraction window Urits | Extract Right miz RT lon Polarity Criteris Formuls
AL Retetion Time Setup [ Aziprotryne Target 182.0500 100.0000] PPM 100.0000 1182 Pasitive Close AT with Qualit. | C7HIONSS
| Bemzoyl y1| Target 1050340 100.0000] PPM 1100 0000 2063 Positive Close RT with Qualif_| C7H50
&2 157D Setup - [[ Butemifes Target 2861031 100.0000 | FPM 100.0000 16,43 Positive Close RT with Gualif. | C12H21NO2PS il
3% Concentration Setup Butylste- Sutsn_| Target 1561388 100.0000] PPM 1100 0000 8108 Positive Close AT with Gualit_| CSH1BND
F Qualiter et | Crimidine Target 1710563 100.0000] PPM 100.0000 277 Positive Close RT with Qualit. | C7HION3C
uEImer setp [ | Dichlormid Target 172.0529 100.0000 | PPM 100.0000 7.65| Pasitive Close RT with Qualit. | CBH11NOCI
3 Calibration Curve Setup Dichlorprop-met_ | Target 1619639 100.0000] PPM 1100 0000 51| Positive Close RT with Qualit_| CBHADCIZ
ERE Target 100.0000] PPM 100.0000 12.48 | Pasitive Close AT with Qualit. | C10H13NOSCI
& Globals Setup Pasitive -
[ save / Bt Sample - x
& validate P e @ @ % Max#of panes: 2 il i P
+TIC Sean (-~ > =) 1503025138 Standsrd 3456 cal 3D
2 y1pe .
Sove e 20 Lx10%
s 75
Q F22
X = 7]
54 r
Manual Setup Tasks & Loz
‘Outlier Setup Tasks 5.5 16
Advanced Tasks ks Lis
454
44 H1.2
254 L
M tos
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0e 106 0e 11 1z 14 11 e 1z 122 124 12 1Je 13 132 134 1de 13z % {2z 144 de 1ds 5 152 184 1B 158 18 182 164 186 188 17
Acaquisition Time (min)
‘Compound Information - X
feletpaivg EEAuA LiLL Shshhpisd
+ EIC (121 0553) Scan 1503025138 Stendard 3456 cal 3D 1210653
2 105 9.46 min. 5 x102]
3 22 g os
1@' z 08
e 2 o7
144 s 08y
124 2 054
1 T 04
ggj 0.3
0] 024
.24 014
o 04
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Acaquisition Time (min) Acauisition Time {min)

National Food Institute, Technical University of Denmark
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19 Compounds (19 tetal) 0 ISTD (0 total)
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BF Agilent MassHunter Qua
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0 & |3 By GE AnalyzeBatch -| @ | Layout B B BE BB (A

on std3 spike 0.1_150424.batch.bin>

Restore Default Layout

Wethod Tasks + X Method Table - X
| New / Open Method | 2] Level Name Prefic: # of Levels:| 10 Createlevels | Time Segment: 4 | <All> ~| % | Compound: [&]2,4-D butyl ester ~ Reset Table View
| Method Setup Tasks | 7 | Quantfier | =
Compound Setup ; Name = C12H1403Cl2 12.607 \76.032¢/ 2,4-D Butyl ester 276.0315
A Retention Time Setup D buty ester C8H603CI2 12.607 2%9.96§4 2,4-D Butyl ester F1 219.9688 E
' [Qualif
2 ISTD Sewe ¢ |Gy C8H603CI 12.607 185\g005 2,4-D Butyl ester F2 185.0000
34 Concentration Setup . Wz * | MZ Extraction Window Units | Rel. Resp. | Area Sum | Extract Left miz | Extract Right miz
I Qusifer Soup l : 76,0515 PRV ‘ B O | T00.0000] 1000000 C7H50CI2 12.607 17 2,4-D Butyl ester F3 174.9712
37 Caliration Curve Setup  [Queniter C6H40CI2 12.607 2,4-D Butyl ester F4 161.9634
= Name s Sean Type [ Mz MZ Extraction indow Units AT C6H3CI2 12.607 M44.961A 2,4-D Butyl ester F5 144.9606
= Glabals Setup & [245T-methyles .| 1] Scan | Target | 232.9772| PPM 11.30 L
[ save / Exit | e - x
& Validate 1 E]... $ | @ & | % | Max#of panes: 2 il TN
s +TIC Sean (> =) 160302506 Standard 3456 cal 3.0
e
Save s £x107] x104
3 15 4
B4 Bt '1 3
] 2
M. | Setup Tasks
[ Manual Setup Tas! 051 :
£t New Compound e ™ - 0
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ZE New Qualifier Acquisition Time (min)
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X Delete =
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- Limit Of Detection + EIC (185.0000) Scan 150302stD5 Standard 3456 cal 3.0 Smocth 1850000 , 276.0315 + Scan £_T244—12 61 min, 52 scans) 1503025t05 Standard 3456 ¢al 3.0
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Limit Of Quantitation 3 554 3 12 ] 1
& Y g 4 © 259 groeee 1540620
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= 354 $ 084 1784
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254 £ 08y
ISTD Response Percent Deviation 5] 1.254
044 1
15
Sample Amount 4] 0 0754 230 0390
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National Food Institute, Technical University of Denmark

20 Compounds (20 total) 0 ISTD (0 total)
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Design of validation 1
MACP pesticides

e 6 samples of four different types of cereal samples, blank and
EUPT blank test material — 4 matrices, two spiking levels,
0.05 and 0.01 mg/kg

i
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National Food Institute, Technical University of Denmark
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Design of validation (2)

e Spiked with more than 100 pesticdes.

e As a start 38 of the compounds was evaluated

e According to SANCO/12571/2013 at least 95% of the
samples should be detected (a false-negative rate of 5% is

accepted).

— This means that only 1 out of 20 spiked samples are allowed
to be non-detected.

National Food Institute, Technical University of Denmark
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Screening detection criteria

e 1. DTU:
— Retention time (RT): £ 0.1 min
- Mass accuracy: 10 ppm for at least 2 fragment ions
— Signal to noise ratio (S/N): 6

National Food Institute, Technical University of Denmark
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m EUROPAN UNION REFEENCELABORATORY PESTICIDE RESIDUESIN __ o
Validation results 38 MACP pesticides

- spike experiments

e SDL =0.01 mg/kg (17)

— Bifenthrin, Chlorpyrifos, Chlorpyrifos-methyl, Diazinon,
Fenitrothion, Fipronil, Flutriafol, Iprodione, Krexoxim-methyl,
Malathion, Methacrifos, Penconazole, Pirimicarb, Pirimiphos-
methyl, Propiconazole, Trifluralin and Vinclozolin

e SDL = 0.05 mg/kg (19)

— Azoxystrobin, Boscalid, Carboxin, Cypermethrin, Cyprodinil,
Diclorvos, Difenoconazole, Epoxiconazole, Fenbuconazole,
Lambda-cyhalothrin, Pendimethanil, Prochloraz, Procymidone,
Pyraclostrobin, Spiroxamin, Tebuconazole, Triadimenol,
Trifloxystrobin, Triticonazole

e Not validated (2)
— Azinphos-methyl, Metconazole

National Food Institute, Technical University of Denmark
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Validation results — PT test material

e The test materials contained 46 residues of 27 different
pesticides.

¢ All pesticides were detected apart from one residue of
lambda-cyhalothrin.

- “assigned value” = 0.025 mg/kg; SDL = 0.05 mg/kg
e No false positive results were seen.

National Food Institute, Technical University of Denmark
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e Spectra of 753 pesticides/compounds

E MassHunter PCDL Manager for Pesticides - D'\MassHu
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Single Search Results: 81 hits

267 343537
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17.01565
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13732117

15.33622

311.35411

14.22515

133.06613
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Compound Name Formula Mass Anion Cation RT (min) CAS ChemSpider

Chlompyrifos CYHTICIINO3IPS | 348.92628 14520 | 2921-88-2 | 2629 ?D{E-E-I 3 1 E 1 455?
Chlorfenvinphos | C12H14C1304P | 357.96953 15.750 | 470-50-6 4526760
Fluguinconazole C16HBCIZFN5O | 375.00855 25420 | 136426-B4-5 | 77933

[_bj Prochloraz C15H16CI3N302 | 375.03081 25570 | 67747095 | 66316
Ethion C9HZ204P254 | 383.98762 18.540 | 563-12-2 kil 0.0,0" O'tetraethyl 5,5 methanediyl bisiphospho... |1
Pemethrin | C21H20C1203 350.07895 25.040 | B4774-457 | 36968 3-Phenoxybenzyl (1R, 3R)-342, 2dichlorovimd)}-2.2... |1
Azoystrobin CZZH17N305 403.11682 30.500 | 131860-33-8 | 2238772 Methyl (2E)-2-2-{[62-cyanophenamy)}-4-pyrimidin... | 1
Endosulfan (beta isomer) CYHECIBO3S 403.81688 16.880 | 33213-655 |3111 1.9.10,11,12,12hexachlono-4, 6-dioxa-5thiatricycl .. | 1
Endosulfan (alpha isomer) CYHECIEO3S 403.81688 18.500 | 959-52-8 Eilh] 1.9.10,11,12,12-hexachlono-4,6-dioxa-Bthiatricycl .. | 1
Difenconazole | C18H17CIZN303 | 405.06470 29.420 | 113446683 | 77730 1-{{2{2-Chloro-4-{4-chlorophenaxylphenyll-4-meth... | 1
Trifloxystrobin C20H13F3N204 | 408.12963 20.100 | 141517-21-7 | 3833700 Methyl (2ZEHmethaxyiminoj2-{[({{1E}-1-[3Hrfluoro... |1
Cypemethrin | C22H15CIZNC3 | 415.07420 26,770 | 5231507-8 | 2809 Cyano(3-phenaxyphermyl)methyl 342 2-dichlorovin... |1
Fenvalerate C25H22CIND3 419.12882 28520 | 51630-58-1 | 3230 (5HCyanol3-phenaxyphemjmetiy (25)-2-4-chlor... |1
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Screening detection/identification
criteria

e 1. DTU:
— Retention time (RT): £ 0.1 min
- Mass accuracy: 10 ppm for at least 2 fragment ions
— Signal to noise ratio (S/N): 6

e 2. SANCO/12571/2013 (identification):
— Retention time (RT): 0.2 min
— Signal to noise ratio (S5/N): 3
— mass accuracy < 5 ppm; at least one fragment ion
e 3. Possible new SANTE document (identification):
- Retention time (RT): 0.1 min
— Signal to noise ratio (S5/N): 3
— 2 ions with mass accuracy < 5 ppm, < 1 mDa for m/z < 200

National Food Institute, Technical University of Denmark
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Validation of 72 MACP pesticides

SDL SDL
o . o N i
Criteria screening # pesticides s G ST ot validated
2ions <10 ppm 72 21 49 2
2ions <5 ppm 72 38 (3) 28 (27) 6

2ions <5 ppm or

< 1 mDalton for mz<200 amu 2 sl 38 (23) 3

National Food Institute, Technical University of Denmark



(«" s~
m EUROPEAN UNION REFERENCE LABORATORY PESTICIDE RESIDUES N _

Validation of 72 MACP pesticides
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SDL SDL

Criteria screening # pesticides s G ST Not validated

2ions <10 ppm 72 21 49 2

Criteria identification # pesticides | 0.05 mg/kg 0.01 mg/kg [Not identified

2ions <5 ppm 72 38 (3) 28 (27) 6

2ions <5 ppm or

< 1 mDalton for mz<200 amu iz sl 38 (23) 3

National Food Institute, Technical University of Denmark
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Standard mixtures for screening

Mixtures

8 mixtures with 50-100 pesticides

Selnnl=¢s Avoiding isomers in the same
mixtures

compounds 432

2-4 mixtures together

National Food Institute, Technical University of Denmark
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Design of validation

e 5 samples of 5 different cereal types, 1 blank
— 5 matrices, 25 samples, spike levels 0.1, 0.02 and 0.01 mg/kg

Barley

Oat

Rice

Rye

Wheat

el D&l Del el Del )
el el Vel 06l 06l |
ell Vel el (el 060 |
el el D&l 06l el )
@l Vel Vel (@l )@l |
el Vel Vel (el el |

National Food Institute, Technical University of Denmark
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Validation 2

e Compounds spiked with

- 53 of the compounds where exact masses has been
calculated.

e According to SANCO/12571/2013 at least 95% of the
samples should be detected (a false-negative rate of 5% is
accepted).

— This means that only 1 out of 20 spiked samples are allowed
to be non-detected.

National Food Institute, Technical University of Denmark
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Pesticides/ metabolites

2.4.5-T-methylester Crimidine Lethane 384

2.4-D Butyl ester Crotoxyphos ( Mefluidide
2.4-DB-methylester Cythioate Methabenzthiazuron
4,4'-Dichlorobenzophenone DDM/ Dichlorophen Nitrothal-isopropyl
Acetochlor Diazoxon 0.0.0-Triethylphosphorothioate
Allethrin Dibutylchlorendate Oryzalin

Aspon (NDP) Dicapthon Pentanochlor (Solan)
Atrazine-desethyl Dichlormid Pethoxamid

Aziprotryne Dichlorprop-methyl Plifenate (Penfenate)
Barban Dimethenamid (SAN 582H) Profluralin

Benfluralin Dithiopyr Propachlor

Bensulide Fenobucarb (Baycarb) Quinomethionate (MQD)
Benzoylprop-ethyl Fenoprop-methyl Resmethrin

Butachlor Fluchloralin Thenylchlor

Butamifos Fluoroglycofen-ethyl Tiocarbazil | (Drepamon)
Butylate Fluridone Triclopyr-methyl
Carbetamide Flurprimidol

Chlorthiamid Imibenconazole

National Food Institute, Technical University of Denmark
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mz
Library spectrum
100- 142.02922 15602230
10400 g 00

C12H17NO2 207.12593 9529 |3766-81-2 | 18452 2-putan-24ijphenyl methylcarbamate 1
C11H14CINO 211.07639 9609 | 1918167 | 4762 2Chloro-N-sopropyl-N-phenyiacetamide 1
C11H23NOS 217.15004 8137|2008415 | 15357 S-Ethyl diisobutyicarbamothioate 1
CI0H1IN30S | 221.06228 10.080 | 18691-57-9 | 27173 1{1.3-Benzothiazol-241)-1,3dimethylurea 1
CTN7SH11 22507966 11.702 | 4658280 | 2297441 4-Azido-N-isopropyl-6-{methylsuifanyl)-1.3 5triazin-.. | 1
C10N20S2HE  |233.99215 15.760 | 2439012 | 16193 6-Methyl[1,3)dithiolo[4,5-b)quinaxalin-2-one 1
C12N203H16  |236.11609 14158 | 16118-49-3 | 25761 1{Ethylamino)-1-ox0-2propanyl phenylcabamate |1
C13H18CINOD 239.10769 13560 | 2307688 | 15945 N-{3-Chloro-4-methylphenyl}- 2methylpentanamide |1
C10H10CI203 | 248.00070 9588 | 57153170 | 82169 methyl 242 4-ichlorophenoxy)propanoate 1
C13HECI20 24999522 14.183 | 90-98-2 6767 Bis(4-chlorophenylimethanone 1
CTIHSCI2NO2 | 257.00103 16832101279 | 7270 4Chloro-2-butyn-141 (3-chlorophenyllcabamate |1
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Method Tasks - X M
New / Open Method i Level Name Prefix: 2 of Levels:| 10 Create Levels | TimeSegment: 4= | <All> v = | Compound: [¢a] 2.4-DButyl ester v [®] ResetT:
Method Setup Tasks Quantifier

Compound Setup Name 4 TS Scan Mz Uncertainty RT

K Retention Time Setup = p [24-D | ester 1| Ms2Scan 185.0000 | Relative 12.50

ﬁ ISTD Setup Qualifier
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Screening detection/identification
criteria
e 1. DTU:

— Retention time (RT): £ 0.1 min

- Mass accuracy:10 ppm for at least 2 fragment ions

— Signal to noise ratio (S/N): 6
e 2. SANCO/12571/2013 (identification):

- Retention time (RT): 0.2 min

— Signal to noise ratio (S5/N): 3

— mass accuracy < 5 ppm; at least one fragment ion
e 3. Possible new SANTE document (identification):

- Retention time (RT): 0.1 min

— Signal to noise ratio (S/N): 3

— 2 ions with mass accuracy < 5 ppm, < 1 mDa for m/z < 200

National Food Institute, Technical University of Denmark
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Results

=
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i

0 . o SDL SDL SDL _
Criteria screening # pesticides 0.10 mg/kg G 0.01 mg/kg Not validated
2ions <10 ppm 52 8 6 23 15
2ions <5 ppm 52 10 (2) 3(3) 19 (4) 20
i <
210ns <5 ppm or 52 9 (1) 3 22 (2) 18

< 1 mDalton for mz<200 amu

National Food Institute, Technical University of Denmark
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Results

Criteria screening

CEREALS & FEEDING STUFF

# pesticides

SDL

SDL

SDL

=
—
=

i

Not validated

2ions <10 ppm

52

0.10 mg/kg

0.02 mg/kg

0.01 mg/kg

23

15

Criateria identification # pesticides | 0.10 mg/kg 0.02 mg/kg 0.01 mg/kg |Not identified
2ions <5 ppm 52 10 (2) 3(3) 19 (4) 20
2ons <5 ppm or 52 9(1) 3 22 (2) 18

< 1 mDalton for mz<200 amu

National Food Institute, Technical University of Denmark
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Conclusions

e Exact masses of fragments are needed for GC accurate
mass spectrometry due to fragmentation in the ion source

e Processing data in Mass Hunter quantitative software is
easy and provide the necessary information on mass
accuracy, signal/noise and ion ratios

e Prossesing methods are straightforward build by importing
fragment exact masses and Rt from a library (PCDL)

e Validation of a screening method was successful for 109
compounds.

e The method was used successfully on PT test material.

e The instrument is performing well for screening purposes,
— However, for identification the performance is not impressive.

e The Mass Hunter software can still be improved, especially
to be amendable to GC.

National Food Institute, Technical University of Denmark






