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Traditional routine monitoring for residues and contaminants
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LC-MS/MS

LC-Q-Trap-MS

LC-Q-ToF-MS

LC-Orbitrap-MS

MS based screening



Milk ACN method TIC

VD/macrolide: Pirlimycine

VD/Quinolone: Enrofloxacine

VD/sulfonamide: Sulfametihizole

VD: benzimidazole: Albendazole

PES/OP-metabolite: Fenthion - sulfone

MT/Ergot alk: Ergotamine

PT/Pyrr.alk: Heliotrine

PES/OP: Diazinone

PES/OP: Chlorpyriphos

VD/Tetracyclines: Oxytetracycline

• Milk fortified with 
• 170 pesticides,
• mycotoxins, 
• plant toxins + 
• 100 veterinary drugs

• 50 µg/kg for each analyte
• LC-full scan-MS

Multi class 
screening



Food safety challenges in the past years
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Collecting early signals indicating possible new food safety Risks



 Early warning systems based on ”Big data” analyses and “machine 

learning”

 Signals from food producers

 Effect assays such as ERA, RAA etc

 Untargeted chemical screening with smart dataprocessing

Collecting early signals indicating possible 
new food safety Risks
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Traditional routine monitoring for residues and contaminants
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New approach to answer new questions, need new criteria 
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EU analytical performance criteria: time for a revision!
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Revision should:

• Be more science based

• Reflect technical progress

• Include the lessons learned



 Updated (science based) criteria for screening and confirmation 

● Retention time (Screening and confirmation)

● Detection of screening ion (Screening)

● Detection of multiple (fragment)ions (Confirmation)

● Identification points

 Guidelines for validation as screening method (either qualitative or 

quantitative)

● CCα ad CCß

● False negative rate

New performance criteria should provide
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Revision: Retention times

 Almost all current guidelines have a relative requirement (e.g.  

2.5%) for the maximum deviation of the Rt between sample and 

standard

 Using gradient elution, empirical studies (Mol et al. Berendsen et al.) 

show deviation is absolute over the whole retention time range
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Revision: Retention times

From: Mol et al: Analytica Chimica Acta, 2015, 873, 1-13



Revision: Retention times

Proposal for the retention time criteria

 Use an absolute criterion instead of relative

 Twice the retention time corresponding to the void volume of the 

column

 Absolute retention time criterium of ±0.1 min

 In case fast chromatography is used <5% in case the retention time is 

below 1 minute

14
Mol et al: Analytica Chimica Acta, 2015, 873, 1-13

Berendsen et al: Drug Testing and Analysis, 2016, 8,477-90 



MSMS analysis using hrMS

“MSMS” acquisition modes

15

Data Depended 

Data Independed

All Ion Fragmentation

one precursor

small mass range

all precursors not specific

some specificity

most specific

Considered as full-

scan hrMS techniques 

in SANTE 11188-2018 



Proposal: full scan hrMS SANTE 11188-2018 

High-resolution mass spectrometry (HRMS), including e.g. double 

sectors, Time of Flight (TOF) and Orbitrap instruments are 

appropriate

In high-resolution mass spectrometry (HRMS), the resolution shall 

typically be greater than 10,000 for the entire mass range at 10 % 

valley or 20,000 at full width at half maximum (FHWM)

The mass deviation of all diagnostic ions should be below 5 ppm 

(or in case of m/z < 200 below 1 mDa).



Additional criteria’s

 Full scan and SIM (both LRMS and HRMS): 

● When mass spectrometric determination is performed by the 

recording of full scan spectra, only diagnostic ions with a 

relative intensity of more than 10 % in the reference spectrum 

of the calibration standard or MMS are suitable. 

● Adducts and isotopes of selected diagnostic ions are excluded.

● In case the precursor selection in MSMS has a mass selection 

window of more than one Dalton (e.g. in case of Data 

Independent Acquisition) the technique is considered as full-

scan confirmatory analysis. 
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LC-MS/MS ion ratio’s 

 Requirements for MS/MS confirmatory analysis are often based on 

the requirements from CD 2002/657.

 In CD 2002/657 they were based on expert opinion; at that time no 

scientific data available

 Experimental data is now available

18
Mol et al: Analytica Chimica Acta, 2015,  873, 1-13
Berendsen et al: Drug Testing and Analysis, 2016, 8,477-90 



LC-MS/MS ion ratio’s 

 CD 657/2002 allows a deviation based on the 

ratio in the reference standards

From: Berendsen et al: Drug Testing and Analysis 2016, 8, 477-490

Relative 
intensities

Allowed Dev. [rel]

>50 % ± 20 %

>20 % to 50 % ± 25 %

>10 % to 20 % ± 30 %

<10 % ± 50%



LC-MS/MS ion ratio’s 

 Deviations depend on the intensity of the less 

abundant ion

20From: Berendsen et al: Drug Testing and Analysis 2016, 8, 477-490



LC-MS/MS ion ratio’s 

 Diagnostic ions shall include the molecular ion if present at ≥10% 

intensity of the base peak and characteristic fragment or product ions

 When mass spectrometric determination is performed by 

fragmentation after precursor ion selection, precursor ion selection is 

carried out at unit mass resolution or better. 

 The selected precursor ion should be the molecular ion, characteristic 

adducts of the molecular ion, characteristic product ions or one of their 

isotope ions. 

 Maximum allowed deviation a compromise between the false positive 

and false negative rate

● New guideline proposed ± 30 % (relative deviation)



Why focus on hrMS?
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New approach to answer new questions, need new criteria 

Samples=∞

Compounds=∞

Retrospective 

analysis



Why focus on hrMS

 Advantages of hrMS coupled to LC (and now also GC) techniques:

● Easier to expand/maintain methods with more compounds

● Possibility to do a retrospective search

● Higher resolving powers

● Better mass accuracy

● More stability of the systems

● Use of profiles / fingerprints instead of targeted to one compound

 Guidelines / Regulations need to catch up
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Samples=∞

Compounds=∞

Retrospective 

analysis

Complete workflow of screening analysis

Retrospective analysis

Data stored 

and 

compressed 

using 

MetAlign

Targeted 

data-

procesing

using list of 

knowns

Data mining 

using 

advanced 

statistic 

tools



Urine

•500µl

•1:1 buffer pH 6.8

•Isotope labelled IS

•Bovine urines

•Human urines

•Collected in the 
past/present and 
also in the future

96 wells SPE

•Wash 200µl H20

•Elution 90% ACN

•Final volume 100µl

•Generic

•High throughput

LC BEH C18

•T=30 min

•Acid run

•Alkaline run

•Stable 
chromatography 
over the years

•Optimal LC 
conditions for 
most compounds

hrMS

•R=140000

•Positive mode

•Negative mode

•Obtain high 
quality MS data 

•Enormous 
amount of data

Generic (untargeted) hrMS screening for urine metabolites
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Examples
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• Hundreds of urine samples from 2014 – 2019

• Analysis performed in negative and positive 

ionization mode

• Total 386 urine samples x2 (pos and neg)

• 194 GB reduced to 1.1 GB

• Subsets created

• Parent and metabolites detected

• Confirmatory analysis
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Pest_acetamiprid_IM-O>SO3; Pest_chlorpropham#nC4H6O>SO3_REFPest_n8.64_p8.50_Acetamiprid-N-desmethyl_REFPest_n11.86_p11.67_Boscalid-OH (metabolite M510F01)>C6H8O6_REFPest_n11.86_p11.67_Boscalid-OH (metabolite M510F01)>SO3Pest_chlorocresol>SO3_1Pest_chlorocresol_fragment_of_Pest_chlorocresol>SO3_1Pest_chlorocresol>SO3_2Pest_chlorocresol_fragment_of_Pest_chlorocresol>SO3_2Pest_chlorocresol>SO3_3Pest_chlorocresol_fragment_of_Pest_chlorocresol>SO3_3Pest_chlorocresol>C6H8O6Pest_chlorophenol>SO3_1Pest_chlorophenol_fragment_of _Pest_chlorophenol>SO3_1Pest_chlorophenol>SO3_2Pest_chlorophenol_fragment_of _Pest_chlorophenol>SO3_2Pest_chlorothalonil_nClpOHPest_chloroxylenol>C6H8O6Pest_chloroxylenol>SO3_REFPest_n10.99_p11.16_4-Hydroxychlorpropham_REFPest_n9.91_p_4-HSA_REFPest_n10.99_p11.16_4-Hydroxychlorpropham>C6H8O6Pest_chlorpyrifos#nC4H9O2PS_fragmentPest_chlorpyrifos-methylPest_chlorpyrifos-methyl#nCH2_REFPest_n10.20_p_3,5,6-trichloro-2-pyridinol (TCPy)_REFPest_n10.20_p_3,5,6-trichloro-2-pyridinol (TCPy); _REFPest_n_p_Orgophosphorous_met_TCPY; Pest_chlorpyrifos#nC4H9O2PS; Pest_chlorpyrifos-methyl#nC2H5O2PS; Pest_pyrichlorPest_pyrichlor/TCPy>C6H8O6Pest_pyrichlor/TCPy_fragment C6H8O6?Pest_cyfluthrin_nC14H8FNO>C6H8O6; Pest_cypermethrin_nC14H9NO>C6H8O6; Pest_permethrin_nC13H10O>C6H8O6; Pest_transfluthrin_nC7H2F4>C6H8O6Pest_dichlorophenol>SO3_1Pest_dichlorophenol_fragment_of_Pest_dichlorophenol>SO3_1Pest_dichlorophenol>SO3_2Pest_dichlorophenol_fragment_of_Pest_dichlorophenol>SO3_2Pest_dichlorophenol>SO3_3Pest_dichlorophenol_fragment_of_Pest_dichlorophenol>SO3_3Pest_dimethomorph_nCH2>SO3Pest_fenhexamid#pO>SO3Pest_fluopicolide_nC7H3Cl2NO#pO>SO3_REFPest_n_p_Iprodione metabolite M650F06; Pest_iprodione_nC3H6Pest_imidacloprid#pO_REFPest_n6.93_p7.32_Imidacloprid olefin; Pest_imidacloprid#nH2_REFPest_n7.56_p7.46_Imidacloprid, 5-hydroxy_REFPest_n7.56_p7.46_Imidacloprid, 5-hydroxy; Pest_imidacloprid#pO_REFPest_n7.56_p7.46_Imidacloprid, 5-hydroxy; Pest_imidacloprid#pOPest_imidacloprid_nNO2_pHPest_MCPA#pO; Pest_Cloprop#pOPest_MCPA; Pest_ClopropPest_MCPA; Pest_ClopropPest_mecopropPest_mecoprop#pOPest_mecoprop#pOPest_metolachlor_nCH2Pest_paracloxPest_propiconazole#pO>C6H8O6Pest_propiconazole_nC5H10O_fragment?Pest_propiconazole_nH2_pO2Pest_propiconazole_nH2_pO2Pest_propiconazole_nH2_pO3Pest_prothioconazole_nS#pO>SO3_1Pest_prothioconazole_nS#pO>SO3_2Pest_prothioconazole_nS#pO2>SO3_1Pest_prothioconazole_nS#pO2>SO3_2_REFPest_n_p14.25_Prothioconazole-desthio>SO3Pest_Pyraclostrobin_nC10H11NO3Pest_Pyraclostrobin_nC10H11NO3#pO>SO3Pest_Pyraclostrobin_nC10H11NO3>SO3Pest_Pyraclostrobin_nCH2O#pO>SO3Pest_spirodiclofen_nC6H10OPest_sulcotrione#nC6H6O_REFPest_n13.86_p13.50_Hydroxytebuconazole>C6H8O6Pest_tebuconazole#pO2>C6H8O6Pest_tebuconazole_nH2_pO2Pest_tebuconazole_nH2_pO2Pest_tebuconazole_nH2_pO2>C6H8O6Pest_thiamethoxam#nC2H2OPest_thiamethoxam_nNO2_pHPest_thiamethoxam_nNO2_pH#nC2H2OPest_tolclofos-methyl#nC2H5O2PS>SO3Pest_tolclofos-methyl_pO#nC2H5O2PS>SO3Pest_trichlorophenolPest_trichlorophenol>SO3Pest_trichlorophenol-fragment of Pest_trichlorophenol>SO3Pest_pirimiphos-methyl#nC2H4Pest_pirimiphos-methyl#nC4H8Pest_pirimiphos-methyl_nCH2Pest_pirimiphos-methyl_nCH2#nC2H4

Rund C15N11250F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_009.redms_acc 42087

Rund 4345 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_010.redms_acc24375 1961797 32021 570915 3940 64118 920146 20370 ####### 217374 2311 54950 368246 2802 43939 30291 23709 205154 48037 60763 2650 210198 3576 12830 183911 41739 23919 5625 6894 11996 9313 336966

Rund 18252 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_011.redms_acc20229 8748 94965 4533 25913 2892 1588 32268 20657 8311 39062 13444

Rund 16081 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_012.redms_acc2152 579362 7711 16562 2382 256175 3911 923851 10771 1905 47643 9083 2086 17820 89481 1706 2121 23320 3022 3453 28951 2206 5601

Rund 17526 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_013.redms_acc152146 1808 9814 5355 37433 265135 2282 10953 51043 4256 5107 1704 8285 17044 2353 30175

Rund 4323 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_014.redms_acc218192 18016 179368 7560 13545 5522 8625 4818 10075 4114 26792

Rund 14907 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_015.redms_acc11584 7057 3678 24167 236926 2670 3955 17955 1714 2403 4026 16725 16348 11633 21668

Rund 16566 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_016.redms_acc10677 2079 15672 15412 35494 138795 2164 645747 4159 14278 6445 5214 20360 10535 3648

Rund 15548 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_017.redms_acc33166 6224 24794 494462 5914 8131 30252 4781 5814 11494 19729 14961 3030 21081 11847 77189 11980 11803 13698 56034

Rund 16081 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_018.redms_acc2266 299427 5082 24220 4029 230110 4449 716810 5594 8329 37417 6107 5112 29546 77038 1658 14558 5722 4976 21012 1802

Rund 18039 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_020.redms_acc95519 3305 3282 11274 136164 7499 3202 13874 2869 5410

Rund 16568 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_021.redms_acc31063 3815 1681 18755 388841 3676 14053 58878 343668 2480 4254 3578 2124 6152 1713 1837 33134 24483 16465 20172 17305 7664 93317 16877 436380 62893 8717 10909 24362 23319 98149 13116

Rund 17906 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_022.redms_acc4767 129274 3245 42757 268329 3641 1831304 1733 635760 121411 10390 74058 26812 19375 8357 3889 16010 10337 13100 7620

Rund 15115 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_023.redms_acc6750 407635 6356 19611 2639 120634 1523 642055 9674 6803 23891 3037 26631 28615 30820 5416 22315 5234 80622 10920

Rund 15547 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_024.redms_acc5530 7494 18062 843740 9104 7225 2924 29414 3214 26706 3098 15231 18035 103466 13695 28893 61668

Rund 15189 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_025.redms_acc163702 2716 160980 5148 71193 178656 99855 14954 91844 2844 1846 1914 26932 12327 7713 2790 7390 1667 4723 13866 73285 17407 314698 61557 2185 11610 2796 81239 9633

Rund 17047 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_026.redms_acc93369 3697 2997 38512 84682 3634 2153 3275 2205

Rund 16290 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_027.redms_acc23619 70185 81925 2535 272224 7082 1642697 17043 2607 5404 31446 11976 5941 13106 6616 112127 11953 62762 2878 16681 24419 29869 121560 43707 34649 119018 12350 14920 9388 120639 27245 12391 54229 4728 24001 11079 33577 12124

Rund 17002 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_028.redms_acc59811 15460 27679 210202 1599 2676 5390 7547 123634 11624 35742 6129 30123 7728 34674 29927 44308 17331

Rund 3709 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_029.redms_acc57985 203990 2630 40441 2026 108048 5294824 61654 12642 41722 50623 20382 2158 17227 8257 40677 32702 32535 3795

Rund 17525 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_031.redms_acc91710 29418 148421 49261 10078 6997 4418

Rund 5659 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_032.redms_acc1588 1187498 19867 3003268 33818 288847 6826893 80672 123579 15999 3403 23191 2460 35771 63732 252486 72226 70231 13516 2460 17496 7323 64334 39351 10984 491150 82581 3591 97493 14716

Rund 16291 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_033.redms_acc88535 2498 17480 122871 4753 20794 2382 2668 3676 20232 28916 10781 3787 13133 1680 5263

Rund 16291 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_034.redms_acc138111 11109 1915 24540 129787 13709 83668 2217 3803 11867 9849 19114 25077 4769 13238 5224 23605 2694 6203 7865

Rund 16080 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_035.redms_acc45028 29069 7584 22474 310311 1907 7110 46503 1850 7499 30208 4931 25534 7249 17520 6585 11375 8351

Rund 14769 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_036.redms_acc5749 10970 24977 107832 38275 13518 83878 535751 2717 4540 29857 3158 73657 14005 17702 41835 17663 5296 5086 19835 24780 10771 37190 6526 392362 55184 13882 14148 26766

Rund 15855 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_037.redms_acc244687 6502 9613 38191 171979 24718 2896 15037 34224 5054 13167 4287 13201 112571

Rund 18041 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_038.redms_acc23036 5295 1839 15001 341456 2737 7790 41635 5958 1682 3668 17469 73039 168563 34410

Rund 5565 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_039.redms_acc2260792 38699 24036 256239 4612 1817430 21495 54798 76054 15025 12736 15410 128492 5262 133380 59745 12573 10757

Rund 14967 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_040.redms_acc46293 7766 118847 5368 1523 40126 18136 9715 5605

Rund 16161 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_042.redms_acc1812 145841 1934 12129 187461 1297187 16597 1910 8542 8616 345953 68910 15512 10466 2180 2140 32546 5638 6110 130858 135158 283196 93939

Rund 15394 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_043.redms_acc3351 112285 129957 117467 1879 914373 9711 6266 4289 33806 5315 2966 6131 33266 33131 31324 44808 2718 5765 7288 6942 6751 8749 203961

Rund 5564 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_044.redms_acc1632371 28126 28363 6059 667536 14661 1783511 60775 104156 18684 13717 17673 123316 44136 54010 9947 2392 21497

Rund 16565 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_045.redms_acc2216 45884 7932 92551 366681 2789 20348 2475 5190 5145 4615 10611 38413 23362

Rund 18040 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_046.redms_acc194560 39342 4457 30115 705580 8808 13280 75640 2434 9590 10912 10931 7298 9824 8145 2009 6186 32069 14403 4802 152200 104539 184442

Rund 17851 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_047.redms_acc473530 8456 35302 5765 221221 1193911 13686 19680 48789 9083 10401 8410 33568 63570 26210 9427 1938 10235

Rund 4506 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_048.redms_acc1684 498851 8940 23593 171782 1976 948900 10308 53918 144097 26663 3920 18392 3086 41319 15958 14239 40477 84228 10382

Rund 17048 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_049.redms_acc2803 114103 1633 5394 7215 83965 330807 2913 6648 9203 7226 18214 16295 12073 3593

Rund 18041 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_050.redms_acc6561 7045 1905 9408 249781 13546 75867 2688 8448 1642 2282 2208 14171 85739 31053 209853 42145

Rund 7321 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_051.redms_acc43806 18479 108808 5226 32915 11532 2545 5259 5162 7144 4346 16661 4537 22158 12819 2431 24186 12550

Rund 15189 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_053.redms_acc52845 44193 45053 230670 63042 7538 41855 7673 26738 5235 6234 2425 9116 62489 9700 332064 41091 8533 4251

Rund 15772 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_054.redms_acc53436 14788 13890 11046 127870 10424 50471 15151 8802 7530 1706 6626 3232 26987 3241 7358 49721 8997 42978 47794 40810 10821 1661 65420 35228 74156 24596

Rund 4149 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_055.redms_acc3238 97927 183676 1671 166085 2640 791946 5796 1688 4961 14409 10669 7473 19861 2245 2026 63810 12226 7303 29212 5748 39214 408785 47226 74775 8869 8818 17386 8316 41467 13607 9383 5994 16474

Rund 16569 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_056.redms_acc 118558 1685 7229 2917 5063

Rund 17048 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_057.redms_acc384181 4700 9885 14311 61363 337786 2022 4523 6076 8048 12824 14830 21355 3245 9570 6918 3999 8625

Rund 18040 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_058.redms_acc101450 8111 20813 417451 4870 8832 44761 10594 5398 4887 2846 4309 5007 5832 18485 15916 2728 159581 88886 159332 18448

Rund 11616 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_059.redms_acc33979 9474 156254 14240 1702 66334 385014 2810 15884 214320 56036 3794 15615 104708 19410 1937 17776 7329 14895 3392 2173 18651 35444 14180 7130 8442 17091

Rund 16080 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_060.redms_acc10463 20550 6367 11905 170977 5685 36490 4775 25195 3588 15476 5082 13617 9137

Rund 70352 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_061.redms_acc46087 46560 3361 59958 8278 11229 1765

Rund 68637 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_062.redms_acc26838 17377 6808 23259

Humaan 68574-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_064.redms_acc5742 8904 2213 33453 15201 4649

Humaan 59756-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_065.redms_acc8527 3562 6996 10478 9393 60340 2125 11376 3300

Humaan 59790-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_066.redms_acc5434 147359 2909 5994 42482 9173 77688 6203 59291 2104 2824 3725

Humaan 459824-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_067.redms_acc5313 76373 26859 5447 75210 6298 28815 2679 4183 6840

Humaan 55589-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_068.redms_acc5140 85983 18461 22036 6306 2290 90586 3689 45544 2503 3504

Humaan 55623-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_069.redms_acc2310 33269 25636 23226 3321 75373 4317 34080 8135 2458 4741 6159

Humaan 55572-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_070.redms_acc1908 324058 4198 20330 9708 37829 6924 31904 52073 75818 52073 74839 74839 328670

Humaan 455445 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_071.redms_acc134865 11078 49386 6067 3033 49153 6450 47669

Humaan 444877-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_072.redms_acc52992 2401 32972 3038 1628 14545 3071 3009

Humaan 445024 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_074.redms_acc3268 53249 18165 35325 6704 2033 1853

Humaan 445007-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_075.redms_acc67063 7860 2330 27503 9459

Humaan 442665-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_076.redms_acc274849 2051 4365 49446 8781 41269 11830

Humaan 442699-C F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_077.redms_acc7787 20435 8179 4533 32267 3426 12239

Humaan 435801-R F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_078.redms_acc5075 2929 1862 101501 4564 7086 2690 16691 10765 3796 3089

Humaan 433665 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_079.redms_acc28014 18442 37348 22364 4283 8665 7512 16852 7512 6130 6130

Humaan 433661 F:\Search_data180830_140000_neg\Dfr_neg_1500_18_all_lock_180830\Qex_180830_080.redms_acc8485 4564 8426 10299 2130 32422 48457 5354 10508 8307 10508 6149 6149 11541

Humaan 431280 3056 4079 37039 3421 2080 51303 104792 3582 8256 9918

Humaan 411084 3154 2893 7180 17255 2781 2486 73364 22647 1986 16429 9615 6335 12481 43163

Humaan 411094 4682 6187 8368 143634 11348 2339 185895 41950 1674 14139 2527 4673 1997 9061

Human

Bovine

Subsets, example Cl-containing compounds
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 When finalized, SANTE 11188-2018 will provide an updated and 

science based revision of CD 2002/657 on method performance 

criteria. (2002 > 2020)

 Broad and untargeted screening will replace current multi-analyte 

and multi-class analytical methods.

 Updated guidelines for the validation of screening methods, 

focussing on avoidance of false compliant results, are under 

preparation by EURLs “Berlin” and “Fougieres”. 

Conclusions
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