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& 5 Single Residue Methods

1. Scope and Short Description

A method is described for the residue analysis of very polar@QBChER&menable, pesticides in foods of plant
originsuch as fruitsyegetables, cerealslry pulses, oily seeds and nas well asn honey.

Residues are extracted from the test portitmllowing water adjustment and addition of acidified methanah the
case ofcerealspulses, nuts and oily seedSDTA is addkfor the complexation of metal ionsuch as calcium and
magnesiumwhich canaffect theanalysis of certain compounds.g.glyphosate and AMPAThe mixture is centri-
fuged, filtered and directly analyzed by-MS/MS. Various -@r ICMS/MSmethods allowing simultaneowsnaly-
sis of different combinations of pesticides are provided. Quantification is in most cases perfempda)ingiso-
tope labeled amlogues of the target analytess internal standarddl{lSs). So far available, the$elSs are added
directly to the test portion at the beginning of the procedure to compensate for any factors having an influence on
the recoveryrates such as volumdeviations, analyte losses during sample preparation as well as reffieits
during measurementDue to the simplicity of the procedugrongmatrix-effectsare frequently observed

ShortcutLinksto useful information

Flow Chart QuPPePOMethod at a glance (procedure for most commaodities)
Flow Chart QuPPePOMethod at a glance (procedure for cereals, pulses, nuts and oily seeds)
Pipetting Scheme (exemplary)Preparation of Calibration Standards

Pipetting Scheme (exemplary)Sandard-Additions-Approach

SopeOverview LGMethods coveringESIpos. Analytes

ScopeOverview- LCMethods coverindgESineg Analytes

General hints on analytes to avoigitfalls

Calibration andCalculations

Analyte Stability

Performance Data

Conversion &ctors(between purchased standards and target analyjes
Analyte Sock and Working Solutions (exemplary)

ExemplaryProviders ofiL-ISs (Isotopically Labellechternal Sandards)
IL-ISWorking Slutions (exemplary)

Water Addition Overview

= =8 =4 =4 =4 4 -4 =8 4 - -f -8 - oa g

How to Ate (proposal)

Quick Method for the Analysis of Highly Polar Pesticides in Food Involving Extraction with Acidified Methaneland-LC
MS/MS Measurement |. Food of Plant Origin (QuRP&Method) ¢ Version 12 (published on EUBRM website oduly 23,
2021); M. Anagassiades; AK. Wachtler; D. I. Kolberg; E. Eichhorn; H. MarkBeAkensteinS. Zecmann; D. Mack; C. Wild-
grube; ABarth; I.Sigalov; SGorlich; DDérkand G.Cerchia

URLttps://www.eurl -pesticides.eu/docs/public/tmplt_article.asp?CntID=887&LablD=200&Lang=EN
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2. Apparatus and Consumables

2.1. Powerful sample processing equipment,

for milling samples. For fruits and vegetableg. eStephan UM 5 dRetsch200 by RetsdBrindomix GM 30@r
VorwerkThermomix TM34L. For dry commodities such as cereals, e.g. ZM 200 by Retsch equipped with a 0.5 mm
sieve.

2.2. Plastic tub,

for filling-in liquid nitrogen to immese the samples prior to milling. e.g. 20 to 4@dlypropylene or polyethylene
tub with handles. Styrofoam boxes are also suitable. Take the necessary precautions when working with liquid ni-
trogen.

2.3.50 mL centrifuge tubes with screw caps,

e.g.: a) reusable 50 mL Teflon® centrifuge tubes with screw(eapsNalgene/Rochester, USA; @ikye, article
no. 31140050) or b) disposable 50 mL centrifuge tubes (e.g. Sarstedt / NUmbrecht, Germany, 114x28 mm, PP, arti
cle-no. 62.548.004).

2.4.10 mL centrifuge tubes with screw caps,
for the dSPE stefb(2.5), e.g.: disposable 10 mL-RPes by Simport/Beloeil (Canada), article. T55610AT.

2.5. Automatic pipettes,
adZA Gl ofS F2NJ KIFIyRf{RH d2fldndBumionF mn (2 mnn >

2.6.10 mL solvendispenser,
for the acidified methanol3.6).

2.7. Mechanical shaker
suitable for 50mL-centrifuge tubese.g.Geno/Grinder@010; SPEX® SamplePrep.

2.8. Water Bath,
adjustableto at least °C and automaticii shaking.

2.9. Centrifuge,

suitable for the centrifuge tubes employed in the procedu2e3) and capable of achieving3;000 g. E.g. Rotanta
460 by HettichTuttlingenGermany Centrifuges capablef achieving higher centrifugal forces and of refrigerating
the sample during centrifugation (e.g. Avanti 28\by Beckman Coulter, Brea/USA) are to be preferred.

Notes:Higher relative cemifugal forces (e.g. RCFs >0 g) and cooling during centrffation (e.g. to10°C) are beneficial by
causingncreasedprecipitation of matrix componentsCheck centrifuge tubes for suitabilifigr higher velocities.

2.10.Disposable gringes,

suitable to the filters usede.g. 2 or 5 mL disposable polypropyleswinges with luetip by MachereyNagel, Du-
ren / GermanyRef. 729100 and 729101 respectively). Thesesantable for thesyringefilters listed below(2.11).

2.11. Disposable gringe filters,

e.g.. @ 25 mm CHROMAFIL® filters @udum pore size filters of the followingaterials Hydrophilized polytetra-
fluoroethylene (HPTFEYr Cellulose Mixed $fer or Polyester Ref.No. 729245 729006 and 72902fespectively)
all by MachereyNagel, Dien / Germany.0.45 um pore size filters of the above typmay be attachedin front of
the 0.2 um filterdf the latter get cloggedvhen used directly-

EU Reference Laboratory for pesticides requiring Single Residethods (EURISRM) 30f101



Note: Check filters for any contamination with analytesimtierest. 9gnificant levels of Perchlorate and Chlorate were detect-
ed inthe above mentionedolyester filters. Fotesting suitability consider the worstase sceario, where filters arelogged
quickly (e.g. elute only 200 pL through each filt&lchsevereclogging wador exampleobservedwith industrially milled
cereals, pears and pineapples

2.12. Ultrafiltration filters,

5 or 10kDa molecular weight cutoffiters suitable for centrifugese.g.Vivaspin® 6 mL 5 kDa entailing Polyethersul-
fone membrane©RAmMicon® Ultrd 5 10K entailing Ultracel® low binding regenerated cellulose

2.13. Autosampler vials,

suitable for LC autsamplerse.g. Vials Screw top 2 mL Cat No. 95BRELEAR, 12x32 mm MicroSolv Technology
Corporation (MTC), USA; Lids for plasticsviaid GL/SitCS ArtNo. 2.301398Blau WE13989, Ziemer GmbH
Langerwehe / Germany

Notes: The use of [astic vialss highly recommendeds several of the compounds covered by this method (e.g. Phosphonate,
Nicotine, Paraquat, Diquat, Streptomycin ar@lyphosat¢* tend to interact with glassurfaces.Such interactions with glass
surfaces are typically more pronounced in soluti@esisistingof aprotic sovents (e.g. acetonitrile). Increasing water content
and/or acidity typically reduaesuch interadbns. Percent losses due to such interactions are typically higher at low concentra-
tions.

2.14.Volumetric flask with stoppers,

for the preparationof stock and working solutions,g 20 mL; 25 mL; 50 mL, 100 mL glass flasks.
Notes: The use of plastic flasks and stoppers is highly recommended as several ofmjheucwls covered by this methdend
to interact with glassurfaceqsee examples und&.13).

2.15. Screwcap storage vessels,

for storage of sample extracts or storage of stock and working solutions, e.g. 20 mL.

Notes: The use of plastic flasks and stoppers is highly recommended as several of the compounds covered by this method tenc

to interact with glassurfaces (see examples unded.3).

2.16.LGMS/MS instrumentation,
equipped with ESI source and appropriate columns, see details in chapie?s 5.6.25.6.21

2.17.1IGMS/MS instrumentation,

equipped with ESI source and appropriate columns, see details in chapie28

3. Chemicals

Unless otherwise specified, use reagents of recognized analytical grade. Take every precaution to avoid possibl

contamination ofwater, solvents, sorbents, inorganic salts, etc.

3.1. Water (deionized)
for water additions tahe samples
3.1. Water, ultrapure

e.g. prepared by a laboratory water purification system. Commercially availabigus®y water can be
used for LMS/MS mobile phases and-t@ality water for IEMS/MS mobile phases

1 The list of compounds requiring plastic vessels is not comprehensive (this remark applies to the entire document).
EU Reference Laboratory for pesticides requiring Single ReslMetods (EURISRM) 40f 101
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3.2. Methanol at least HPLC quality,

for the preparation of mobile phases preferably use fi&lity methanol.
3.3. Acetonitrile at least HPLC quality,

for the preparation of mobile phases preferably use-tfifality acetonitrile.

3.4. Formic acidconcentrated; > 8%),

for the preparation of mobile phases preébly use MSjuality formic acid.

3.5. Acetic Acid (concentrated; >98%)

for the preparation of mobile phases preferably use-4ifality acetic acid.

3.6. Acidified methanol,

for the extracton of the majority of samples,rgpared by pipetting 10 mL formic a@.4) into a 1000 mL volu-
metric flask and filhgup to volume with methanol3.1).

3.7.G18 sorbent (ODSsorbent),
e.g. Polygoprep 3800 um MachereyNagel GmbH & Co KG/Duren (Germany), artiole711720.100).

3.8. Citric acidmonohydrate (p.a.)
3.9. Dimethylamine,
e.g. 40 % by Fluka (artiet®. 38940).
3.10. Ammonium formate (p.a.)
3.11. Ammonium citratetribasic, anhydrous (p.a.)
3.12. Sodium hydroxide (p.a.)
3.13. Di-Sodiumtetraboratedecahydrate (p.a.)

3.14. Ethylenediaminetetraacetic acid tetrasodium

e.g.tetrasodiumdihydrate salt (CAS Number 10328-1): E6511 Sigma Aldrich (MW=416.20)

OR tetrasodiuntetrahydratesalt(CAS No.: 132356-4): 34103M EMD Millipore/Merck (MW=452.23)
3.15.10% aqueous EDTA solution,

prepared by weighing 15.85 EDTA tetrasodium tetrahydrate (OR 14.59 g EDTA tetrasodium dihydrae) into
100mLvolumetricflask with stopper, dissolving it in 80 miater and filling up to 100 mL with water. This solution
contains 10 % (w/v) EDTA tetaion.

3.16.Dry ice,

technical grade can besed;periodicallycheck that it doesiot containcompounds of inteest at relevant levels.

3.17.Pesticide Standards,

of knownpurity.

3.18. Pesticide stock solutions,

e.g. 1 mg/mL solutions of pesticide standar8<.{) in awater miscible solventSuggestions of solvents susta for
the preparation of stock solutions can be foundliable43.

EU Reference Laboratory for pesticides requiring Single ResMethods (EURISRM) 50f101
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Notes Keep in mind that some standards are sold as salts or hydrates. Some exeoguiaeysion factor¢o be applied be-
tween typical standards antthe analytes are shown ifiable42. Keep solutions iplastic vesselsgs severabf the compounds
covered by this method tend to interact with glassrfaceqsee examples und&.13).

3.19. Pesticide working solutions / mixtures,

prepared at appropriate concentrations by diluting pesticide stock soluti®ris) of one or more pesticides with
water-miscible solvents as required for the spiking of samples in recovery experinbefjter( for the preparation
of calibration standard<s>(5). Suggestions of solvents fpreparingstock solutions can be found irable43.

Notes: Keep solutions irplastic vesselsas several of the compounds covered by this method tend to interact with-glass
surfacegsee examples unde.13).

3.20. Internal Standards (19,

Exemplary sources are shownTable44. Check whether the Kontain native compounds at levelshich would
lead to false positives or quantification errors.

3.21.1Sstock solutions,

e.g. 1 mg/mL solutions dSs @3.20 in awater miscible solvent (e.g. methanol, acetonitrilwater or mixtures
thereof). For solvensuggestions se€able43in the ANNEX

Notes: Keep solutions irplastic vesselsas several of the compounds @yed by this method tend to interact with glass
surfacegsee examples unde.13).

In general the absolute concentrations of thelSsolutionsare not importantas long as thélL-ISconcentration in the final
extract is high enough tproducea well measurable signahat is notrelevantlydisturbed by ceeluting matrix components.
An IL-IS standard with a relatively low purity mdye still acceptable as long as tlwentent of native analyte (irrespective
whether they were initiallypresent- as impurity- or whetherthey wereformed during storage ofvorking solutiong is low
enough to exclude false positive resufted to ensure that anynfluence on quantificatiorof positive results is negligible
Some examples where care is neededvoid formation of native analytes froti-ISs are N-AcetytGlyphosatgacetyl B) that
may deacetylate into nativedyphosate,FosetyiDs that tends to hydrolyseto native Phosphonic acid (s&e6.3 under Hints
on Method 1.2) andValeic Hydrazidé: the standard of which typicallgontains a smal] but relevant fraction of the native
compoundas impurity(see5.6.9).

For quantification purposes it is of foremost importathat the ratio between the absolutd-ISamount added to the sample
prior to extraction (or to the isolated aliquot of the sample extract) and the absolute amouhti&added to the calibration
standard solutions is knowas it is used in calculations.

3.22.1Sworking solution | (ISNSn-1) for spiking samples prior to extraction,

prepared at appropriate concentrations by dilutifgstock solutions3.21) of one or mordS withwater-miscible
solvents. Suggestions for sohte are showrn Table43 and suggestions for the concentrationsTiable45.

Notes: Keep solutions iplastic vessel2.15as several of the compounds coverey this method tend to interact with glass
surfaceqsee examples undex.13).

In preserce ofwater and especially at high pH leveosphonic aid 180z will graduallyconvert to80,1%0; 280110z and even-
tually of %0z (native) Phosphoniacid The 80z Phosphonicacid sandard solutionprovided by the EURLshould beprefera-
bly diluted in acetonitrile, where it was shown to be stable for long periods

3.23.1Sworking solution Il (ISNSIn2) for preparation of calibration standards,

prepared at appropriate concentrations by dilutifgWSn-1 (3.22) with water-misciblesolvents.Suggestions for
solvents are showim Table43andfor concentrations inrable45.

Notes: Keep solutions irplastic vesselsas several of the compounds covered by this method tend to interact gliaks
surfacegsee examples undeé:.13).

For short term usage (e.g. up to one monthgtL-ISof Phosphonic acid can be diluted in acidified im@hol (3.6).

3.24.LGMS/MS mobile phaseand other consumables
see details in chapts5.6.2t0 5.6.21

3.25.IGMS/MS mobile phases and other consumables,

see details in chaptes.6.22
EU Reference Laboratory for pesticides requiring Single ReslMetods (EURISRM) 6 of 101
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4. Disclaimer

This method refers to several trate@mesof products and instruments which are commercially available and suit-
able for the deschied procedure. This information is given for the convenience of the users of this method and
does not constitute an endorsement by the EURL of the products named. The application of this method may in-
volve hazardous materials, operations and equipmenis the responsibility of the users of this method to estab-

lish appropriate safety and health practices prior to usay consumables and chemicals usedhe procedure

should be periodically checkeel.g.throughreagent blank test for any relevant levs of the analytes of intest.

5. Procedure

5.1. Sample preparation

To obtain representative tegtortions from the laboratory sample, proceed as required by ¥héd regulations

and guidelines.

Fruits and vegetablesare preferably milled cryogenically (e.g. using dry ice). This is done to reduce analyte degra-
dation and particle sizes, with the latter resulting in improved homogeneity and residue accessiniéitpossibil-

ity for cryogenic milling is to cut large umitoarsely to ca 3x3 cm pieces, freeze them and théd them for ca. 12
minutes with a powerful mill. Then add dry ice (c450-200 g per 500 g sample) and continue milling until barely
any carbon dioxide fumes are observed. Alternatidifilya plasticor polystyene container with a ca 4.0 cm thick
layer of liquid nitrogen and@mmerse the samplepiecesinto liquid nitrogen. When completely frozen transfer the
material into apowerful knife mill and grincat high speeduntil it getsa free flowingsnowlike consistency If nec-
essary crush large units with a hammer before millihghe material starts defrosting during milling, add some
more liquid nitrogen or dry ice and continue milling as described above.

Dry commodities (e.g. cerealqulseg are intensively milled to reduce particle size amgbrove the accessibility of
residues enclosed in the interior of the materidfarticle size (e.g.<500um) are preferable. The larger the parti-
cles are the longethe extraction times requiredo achiese quantitative extractiorof systemically distributed com-
pounds Ultra centrifugal mills with 50um sieves were found to be suitable for this purpose. Addition of dry ice
during milling (e.g. at aample: dryice ratio of 2:1) reduces heathe use of kife mills is also possible bpro-
longedmilling times are needed to reduce the size of partickkdd some dry ice periodically to reduce heat for-
mation. Alternatively a two stage milling can be helpful. For this a representative portion of the filsgmeiép is
transferredto a second smaller mill and homogenized further.

Dry and oily commodities (e.g. oily seeds and nutisid to form a thick paste that prevents proper milling and is
difficult to handle when using knife mills at room temperatuidilling with ultra centrifugalmills typically leads to

a clogging of the filters. For such materialsoggnic grinding with a powerflinife mill is recommendedrecool

the mill with dry ice and then mill the material at a sample to dry ice ratio of taril a fine powder i®btained
Keep temperature low to avoid that the material becomes clumpy and thus more difficult to handle. Alternatively
immerse the sample in a plastic or polystyre container containning liquid nitrogen. When completely frozen
transfer itinto a powerfulknife mill and grind until a fine powder is obtained. Do not mill too long as the material
with thaw and become clumpy and thus more difficult to b

Fordried fruits and similar commoditie$ 15to X40%water content) the followingorocedure is proposedieigh
500 g of frozen dried fruitadd Xg* of cold water(seeTablel) and homogenize the mixture using a strong mixer
(2.2), if possible with additio of dry ice to prevent or slosown any chemical and enzymatic reactioslf).
Weigh Yg* of homogenategeeTablel; corresponding to  sample).

EU Reference Laboratory for pesticides requiring Single ResMetnods (EURISRM) 7 of 101
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Table 1: Weigh of dried fruits required for slurry homogenization and analztical postafirehydratized homogenates to be
emplozed for analzsis

Moisture content of product | Water amount added Weight of analytical portion
(X9 (Y g;correspording to 5 gof originaldry sample)
15to0 <25 % 900g 14 ¢
25 to <35 % 850¢g 135¢g
Xop G2 nn 22 800g 13 g

Alternatively immerse the samplematerialin a plasticor polystyrol container containg liquid nitrogen. When
completely frozen transfeit into a powerfulknife mill and grind untia fine powder is obtaineddo not mil too

long and quickly transfer the frozen powder into a storage container and place it into the freezer to avoid that
becomes clumpy and more difficult to handle.

For freezedried fruit and vegetables homogenize with a high speed knife mill preferably adding dry ice to keep the
sample cool. Thereof 2 g sample may be employed for anabsis the case adpices, herbs and other extract

rich commodities.

5.2. Extraction /FreezeOut / Centrifugation /Cleanup /Filtration

A flow chart of theanalytical procedureis shown inFigurel (for most commoditiesand inFigure2 (for pulses,
nuts and oily seeds)

5.2.1. Weighingof analytical portions

Weigh a representativeanalyticalportion (ma) of the sample homogenatB.() into a 50mL centrifuge tubed.3).
In case of fresh fruits and vegetablasd juicesweigh10g ° 0.1g of the homogenized sample. In casecefeals,
dried pulses, oily seeds, nutljed fruits, dried vegtables, dried mushroomand honeyweigh5g° 0.05g of the
homogenats. In caseof dry fruitsrehydrated according t6.1, weighYg(e.g. 13.55° 0.1g, seeTablel) of the re-
hydrated and hmogenized materia{corresponding to § sample).9maller analyticalportions may have to be
used for extracrich commodities, such as spicdwerbsor fermented pralucts, or commaodities with very high
water-absorbing capacity not allowing proper extraction.

5.2.2. Adjustment of water content

ForO2YY2RAUOASE oA0K x ,waer adiiimentd iD daNg nbtesyedtinkind mzyBe skipped
when appropriate 1Ss are employed before any aliquotatibno IS is usedidd water @.1), as indicated inrable
46to minimize volumetric error<Continue with stefs.2.3

Forcommodities with < 80%f natural moisture (exceptchia seeds and lineseedsee note} add water (3.1) to
the analytical portion§.2.1) to reachatotal water content ofapprox.10g according to the indications ifiable46.
No further water adjustment is needed where #gydrated commoditiesgee 5.1) are employedContinue with
step5.2.3

Notes:Keep in mind that the water volume adjustmentsTliable46 are approximate.

Foroily seedsnuts and pulsegshe water contained in the aqueous EDTA solut@tded during the extraction step..3 is

also considered in the overall water content. Therefore 9 mL of water + 1 mL of aqueous EDTA solution are addefes total.
alsoTable46.

In the case othia seedsandlineseeds (flageedd adding watedirectly to the sampleteads toa soaking anthe formation

of agellikelayer, which hinders the accessibility of residug&s.suppresghis phenomenongchange the order of solvent addi-
tion as follows First add 10 mL acidified methar{8|6) and 100 uL formic aci@®{), shake shortlyand then add the 9 mL
water and the 1 mL EDTA solutiand continue withl5 minshaking as described und&r2.3 Thencontinuewith step5.2.4
(2) or (3) andfurther with step5.2.5(2).
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5.2.3. Extraction

A) General pocedure

(1) All commoditiesof plant originexceptcereals pulses,nuts andoily seeds Add 10 mL acidifiechethanol
(3.6) and 10QuL (or another appropriate small volume)f the ISWSn-1 (3.22) containng isotopically la-
beled analogues of the analytes of interest (add&iinass = ng2™'9. dose the tube and shake vigorously
for 1to 15 min by hand or a mechanical shaker.

(2) Cereals, plses nuts and oily seeds Add 10 mL acidified methanoB(6) and100uL (or another appropri-
ate small volume) of the 18/SInl (3.22) containing isotopically labeled analogues of the analytes of in-
terest (added 1S mass 54#""'9 and agitate shortly to distribute the 1Ss. Aaldl extra amount of 100 pL
formic acid 8.4). Close the tube and shake for a few seconds to distribute the acid and allow proteins to
coagulate. Add 1 mL 10% aqueous EDTA solgid8)(@and shake for3min by an automatic shakeiFor
chia seeds and lineseegtease refer to thenotes under5.2.2 Where no automatic shaker is availaple
dry products may be shaken fomiin by hand followed by a soaking period of 15 min and a subsequent
second Imin vigorous shaking by hand.

Notes:Where nolL-ISs araised the aim should be to reach a total volume of the liquid phessclose as possible to 20 mL.

This volume will mainly consist of the water naturally contained in the sample, the water added during the procedure (includ-
ing that of the EDTA solution),dhextraction solvent added, the IS solution added as well as the extra formic acid added. A
volume contraction is also taking place and is partly matched by the IS and the formic acid. Further alternatives toasgoid er
due to volumetric deviations areatibrations that compensate for recovery, such as standard additions to sample portions and
procedural calibrations using a suitable blank maffixe 20 mL volume of the extractant correspisrio 0.5 g / 0.25 g sample
permL extract if 10 g / 5 g samplesaused. Where the raw extract is diluted with acetonitrile for cleanup purposes s2&-

(2) concerningpulses, oily seeds and nuts) the finahcentration in the extract is reduced to 0.125 g/mL.

For screening purposethe IS can be alternatively added to a sample extract aliquot (e.g. the 1 mL aliqudetradgo the
autosampler vial, see below), assuming that 1 mL extract entails exactly 0.85 or 0.125 gample equivalentssee above

This waythe added amount of IS per sample can be drastically reduced (efgld2ld added to 1 mL extract). Th® added at

this step will compensate for matrix effects including retenttome shifts but not for recovery and volume deviatiahsring
extraction The quantative result should therfore be considered tentative. For more accuraggmples should be re

extracted with the IS being added to the analytical portion before aliquotation.

Particle size plays an important roler dry products (e.g. cereals, pulses)far as extractability is concerndéla considerable
fraction of theparticles exceed 50Qim, shaking or soakintymes may have to be extendedtherwisethe extraction will need

to involve additional breakup of the sample particles, e.g. by the use of a high speed dispenser (e.g. Ultra Turrax)

The addition of EDTA solution is highly recommehdden targeting analytes showing poor recoveries in absence of EDTA.
Affected are compounds with a tendency to form complexes with metals, such as Glyphosate and metabolites, Glufosinate and
metabolites.If affected analytes are not targeted, EDTA addiiinay be skipped and 10 mL of water are added.

B) Procedure for Paraquat and Diquat
Forthe analysis ofParaquat and Diquaadd 10 mL ofa 1:1 mixture ofmethanol+aqueousHCI 01M to the water
adjusted analytical portiofrom 5.2.2), close the vessealndshake initiallyfor 1 minute Then place the extraction
vessein a shaking water battf2.8) at 80°C for 15 minutesThen shake again for 1 minute and wait for the sample
to cool down to room temperaturer lowerbefore centrifuging.

Notes: The above mentioned extraction conditions for paraquat and diquat are needed for the quantitative extraction of in-
curred residue’ Extractionswith the normal QuPPe solvenngthanol containing 1%ermic acid at room temperature lead

to poorer extraction yields budre still well suitablefor screenng. Extractions with the normal QuPPe solvent involving thermal
treatment 80 °C for 15 minutesjere shown to provide quantitative extraction yields of incuri2duat andParaquat resi-

dues in wheat and potatodsut not in lentils.

5.2.4. FreezeOut and Centrifugation

Depending on the available centrifugation equipment there is various options, e.g.:
(1) Ambient centrifugation: Centrifugethe extractsfrom 5.2.3forp Y A ,000 githexpigher the centrifu-
gation force the better) This procedure ilOTrecommended for extractef commoditiesthat pose diffi-

2 Kolberg DI, Mack D, Anastassiades M, Hetmanski MT, Fussell RJ, Meijer T, Mol HG. Anal Bioanal Chem.-Z@84@)12)gevelopment and independent
laboratory validation of a simple method for the determination of paraquat and diquat in potato, cereals and pulses.
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culties in filtration(e.g. finely milled cereals, pinegles strawberry, asparagus, kaki, banaarad pearg.
Forsuchcommodities better us¢he followingoptions(2) or (3).

(2) Ambient centrifugation following freezeout: Place the extracts fron.2.3 into a freezer (e. at
ca.-80 °C for 30 min or for 220min at ca.-20°C) and centrifuge while still col2 NJ p  ¥00/g. | {
HigherO Sy i N& T dz3 | (i A18,000 ged\:hidcantritugativ@reprefered. This procedure isuit-
able for the extracts of all samples and especially recommended for those posing difficulties in filtration.

(3) Refrigerated highspeed centrifugation:Centifuge theextractsfrom 5.2.3for > 20 min at high centrifu-
gation speed (e.g. 20,000 g) and low temperatures (e.g. lower th&n°C).Centrifugation time may be
reduced to 5 min if the extract is pffieozen.This procedre issuitable for extracts of all samples and es-
pecially recommended for those posing difficulties in filtration.

Notes: Solid metal racks suitable for falcon tubes (e.g. VWR® Modular Blocks for-Bottimad 50 mL Centrifuge Tubes) may

be used to sped up freezeout.

Low temperatures reduce the solubility of interfering matrix components resulting in increased precipitation, which considera-
bly facilitates the filtration step as well as the subsequerMSIMS analysis by reducing matrix effects and increasing the
lifegpan of columnsTo avoid redissolvation of the matrix components in daseg2) and (3), it is recommended tdransfer

an aliquot of the cold supernatant into a sealable containfar later use, or tqproceed immediately with the next steps

while the extract is still cold.

5.2.5. Removal of prokins and lipids

(1) Cereals and plses transfer 2 mL of the supernatant into a 10 mL centrifuge vial containing 2 mL of ace-
tonitrile (3.3) and shake for 1 min. Then centrifuge for 5 minutes at >3000 2(gke

(2) Nuts andoily seeds transfer 2 mL of the supernatant into a 10 mL centrifuge vial containing 2 mL of ace-
tonitrile (3.3) and 100 mg of @8 sorbent andshake for 1 minThen centrifuge for 5 minutes aB800g
(see2.7).

(3) Oily fruits (e.g. avocado)ransfer 4 mL of the supernatant (froB12.4) into a 10 mL centrifuge vial con-
taining 200 mg of @8 sorbent and shake for 1 min. Centrifuge for 5 min at >3000 g2(§&eThis step
may be skipped if the sample was centrifuged froZe@.4(2) and5.2.4(3)), with the supernatant being
removed while still very cold.

5.2.6. Filtration

(1) All commodities ofplant origin except cereals, pulses, nuts and oily seedithdraw an aliquot (e.g.-3
mL) of the supernatant frorb.2.40r 5.2.5using a syringe2(10) andfilter it through a syringe filter2.11)
either directly into an autesampler vialZ.13) or into a sealable storage vessel.

Notes:Where centrifugation with the available means results in extracts that are difficult to filtesta®filtration
may be performed by connecting a 0.45 pm syrintjerfon top of a 0.2 um one&(10).

Where a high lipid and low protein content commodity (e.g. avocado) was centrifuged frozen fuBdrand step
5.2.5 was skipped, filter the supernatant quickly to avoid that lipids redissolve.

(2) Cereals, pulses, nuts and oily seedsansfer a 3 mL aliquot of the supernatant from 5.2.5 into an ultrafil-
tration unit (2.12) and centrifuge at ca. 3,000 g until enough filtrate is accumulated in the reservoir (5 min
are typically enough). Transfer an aliquot of the filtrate into an autosampler vial for measurement.
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QuPPePOMethod at a glance (procedure for most commaodities)

WEIGH sampléomogenateinto 50 mL centrifugetube
Fresh fruits and vegetables (with high water content): 100yl g
Previously renydrated dry fruit: e.g. 13.5§0.1 g (containing 5 g sample)
Dry commoditiege.g. herbs): 2/N0.02 g

ADJUST WATER CONTBENsEmpleto 10mL
(Mandatory for matricesw. <80%water. If no IL:IS used manadatory for ALL matrices)
e.g. +10mL of waterto 2g of dried mint;
+2 mL water to 10 g potato; + 3.5 mL water to 10 g garlic

Add 100 L isotopicaljabeled internal standard(IL-1S) mix

ADD EXTRACTION SOLVENm™@ethanol containingl %formic acid)

SHAKE thoroughly for 1 min to 15 min for dry commodities

PreferablyFREEZBUTextract until completelyfrozen
e.g. >90 min at184Cor ca. 30 min at80 AC

CENTRIFUGE min at >3,000 g buireferably>10,000 g);
preferablycryogenic centrifugation (e.g. at0 AC)
(if centrifugeis not refrigerated swiftly proceedwith centrifugationandthe followingstep
to avoidredissolvatiorof matrix)

dSPHEo Remove Lipid$or HighOil Contentsamples(e.g avocad9:
6GKAA &a0GdSLI YIFe 0SS &1 ALILISR -20A alyyRIx
TRANSFERmMLraw extractinto a tube containing200 mgC,g-sorbent,
SHAKHor 1 minand CENTRIFUGE3,000 dor 5 min)

WITHDRAW SUPERNATANT AND FitTrE®Ra plasticautosamplervial
(usesyringefilter of 0.2 pmporesize e.g. HPTFE)
(plasticvials are recommendecdhs somecompoundgendto interactwith glasg
(withdraw coldsupernatantquicklyafter centrifugationto avoidthat matrix componentsedissolvg

LCMS/MSand IGMS/MS analysis

Figurel: QuPPePGMethod at a glance (general procedure for most commodities, not considering paraquat and diquat)
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QuPPePOMethod at a glance (procedure for cerealsulses, nuts and oily seeds)

Weigh 5 N0.05 g of sample homogenate into a 50 mL centrifuge tube

-

Add 9 mL of water

-

Add 100 pL isotopically-labelled internal standard (IL-IS) mix

-

Add 10 mL MeOH containing 1 % formic acid + extra 100 pL formic acid
close tube and shake

-

Add 1 mL 10% aqueous EDTA solution

-

Shake thoroughly for 15 min by a mechanical shaker

A 4 A 4
f Option 1 \ / Option2: \

Freeze-out sample
e.g. 30 min at -80 AC or >90 min at -20AC

Refrigerated High-Speed Centrifugation
Immediately Centrifuge e.g.>10,000g at-10 C f B0rminO
>3,000 g for 5 min (>10,000 g preferred)

\ (refrigerated centrifugation preferred) / \ /

R 2 R 2

Removal of proteins and lipids
Transfer 2 mL of raw extract into

a) Oily Seeds, Nuts: 2 mL acetonitrile and 100 mg C,g-sorbent
b) Pulses and Cereals: 2 mL acetonitrile

Shake for 1 min and centrifuge at >3,000 g for 5 min

¥

Filter aliquot of supernatant
Centrifugation assisted ultrafiltration through a 5 kDa cut-off filter

L (e.g. polyethersulfone membrane) )

¥

LC-MS/MS and IC-MS/MS analysis

Figure2: QuPPePGMethod at a glance; procedure for cereals, pulses, oily seeds and nuts
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5.3. Preparationof blank extracts

Usinghomogenates ofuitable blank commodities (not containing arglevantresidues of the analytes of inter-
est), proceed sample preparation exactly as describéddibut SKIP THE ADDITION IS

5.4. Recovery expements

Weigh an appropriate portion (s€e2.1) of a blank commodity homogenate inta5® mL centrifuge tubg2.3) and
spike it with a suitable pesticide working solutioB.{9and Table43). Spike directly to the matrix, prior to amya-
ter or solvent addition. Use small volumes of pesticide working solsit{erg. 56800}L), to avoid too strong dilu-
tion. Conduct sample prepaian as described i6.2.

5.5. Preparation of calibration standards

5.5.1. Solventbased calibration standards

An exemplary pipetting scheme for prejrag solventbased calibration standards is showrTiable2.
The calculation of the maggaction Wk of the pesticide in the sample, whdB8is used, isshown in5.7.1 Where
solventbased calibrations are used the uselbtS for quantification is essential as th®compensates for any

matrix-related signal suppressions /leancements.

Notes. Though matrixnatched calibration is considered the best optisnlventbased calibrations caalsoproduce acurate
results as HLSs can compensate for errors irrespectivendrether the calibration is solvertased, matrixbased or matrix
matched. Nevertheless, in some cases the use of mh&sed calibrations are to be preferrester solventbased calibrations
as thematrix presentcan decrease unwanted interactions withrfaces (e.g. in the injector aretfjus leading tqpeak shapes
and retention timeghat are closer to those observed fropampleextracts.

5.5.2. Matrix-based and matrixmatched calibration standards

Transfer suitable aliquots afblank extraci(5.3) to auto-sampler vials and proceed as showT able2.
The calculation of the madgaction Wk of the pesticide in the sample using matmatched calibration standards,
with and without the use ofL-IS is shown irb.7.1and5.7.2respectively.

Table2: Exemplary pipetting scheme for the preparation of calibration standards
Calibration standards

Solvent based{.5.1) Matrix-matched 6.5.2)
usingIL-1S! Without IL-I1S usingIL-1S!

Calibr. levels in pug pesticide / 0.05
hw Ay x3 ILISLIANIG

Blank extract §.3) - 850 uL 850 puL 850 L 800 uL 800 pL 800 pL
icll dig’;‘é)mzt';a:;;'ggr @D ant ooyl soouL 850Ul 100pL 50puL  100pL  S0uL - 50uL
Pesticide  workin¢1 Hg/mL 50 uL 100 pL - 50 uL 100 pL - 50 uL 100 pL -
solutions 8.192 5 g/mL - - 50 pL - - 50 pL - - 50 pL
ISW9n-2 (3.23)%3 100 yL 100 pL 100 pL - - - 100 uL 100 L 100 pL
Total volume 1000 pL 1000 pL 1000 pL 1000 pL 1000 pL 1000 pL 1000 pL 1000 pL 1000 pL

1 OnelL-ISportion would correspond to thél-ISmass contained in 100LI1SWS3n-2 (which in the particular example é&ided

to each calibration standard).

2The concentration of the pesticide working solution(s) should be sufficiently high to avoid excessive dilution of the blank
extract, which would result in matrix effect deviations.

SFor calibration standards of 1 mligthighly recommendetb prepare the ISWSn-2 (3.23) by dilutingISW3n-1 (3.22) appro-
priately (e.g20-fold). The same volume and pipette asir2.3can be usedor prepaiingthe calibration standards.
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4When employing HISs matrixmatching,volume adjustments are of less importance as k&Scompensates for any matrix
related signal suppressions / enhancements. Also sollased calibrations can be used here. Important is that a) the mass
ratio of pesticide andL-1Sin the respective calibration standards and b) the ratio betweenltH&mass added to the sample
(5.2.3 and thell-ISmass added to the calibration standard(®)51and5.5.2) is known and recorded. For convenience the
latter massratio should be kept cornant throughout all calibration levels (e.g. at 20:1 when preparing calibmattandards of
1mL).

4Wherell-ISs arenot available/employed, matrixnatched standard3able2) orthe standard additions approach.6.3 are
particularly important to compenga for matrix effects in measuremeni both cases the total volume of the sampav
extracts isassumed to be&xactly20 mL This translates to 0.5g sample equivalents per mihen using 10 g test portions

6 The calibration level of 0.0%g/mLcorresponds to 0.Ing pesticidgkg sample, when using Iftest portions, ora

0.2mg/kg sample when usinggtest portionsWhere the raw &tract is diluted furtherand when using 5 g test portiofis.g.
pulses, nuts andily seeds)the 0.05ug/mL cdibration level corresponds to 0rg pesticidekg sample.

5.5.3. StandardAdditions gpproach

Where no appropriatdl-1S are available the method of standard additions is a very effective approach for com-
pensating matrixnduced enhancement or suppressiphenomena. As this procedure involves a linear extrapola-
tion it is mandatory that pesticide concentrations and detection signals show a linear relationship throughout the
relevant concentration rangél’he procedure furthermore requires knowledge of the apgmate (estimated) res-

idue level in the sampleMz@approy). This info is derived from a preliminary aysis.

Prepare 4 equal portions of the final extract and spike 3 of them with increasing amounts of analyte. The amounts
to be added should be chosém such a way teemain within thelinearrange It should be avoided that the added
levels are too close to the expected analyte level to avoid that measurement variability will influence too much the
slope which is used to calculate the analyte levelcase the concentrations are outside the linear range a dilution

of all 4 extracts with the extraction solvent is indicated.

Prepare a working solutior3(19) of the analyte at a concentration level where 50 or 100 uL of the solution contain
the lowest amount of analyte to be added.

Example A: Vial 1) no addition; vial 2) Ov=¥pprox Vial 3) 1 XVr(approxy @andvial 4) 1.5 XVrapprox

Example B: Vial 1) no addition; vial 2)Wr¥pprox Vial 3) 2 XVre@pproxy and  vial 4) 3 Wrapprox

Adjust the volume within all vials by adding tb@responding solvent amounts.

An exemplary pipetting scheme accordinggeample B in shown ifable3. The calculation of the mass fraction of

the pesticide in the sampharis shown irb.7.2

Table3: Exemplary pipetting scheme of a standard additions to extract aliquots approach (for a sample extract containing 0.5 g
sample equivalents per mL and an estimated residue lewehfws) of 0.5mg/kg = 0.2519/1000ul

Additions Vial 1 Vial 2 Vial 3 Vial 4

1000pL 1000pL 1000pL 1000pL

Volume of sample extract (= 0.5g sample) (=0.5g sample) (=0.5g sample) (=0.5g sample)

Internal Standard (IS) none none none none
Added volume of pesticide working solution
. . : 50 uL 100puL 150puL

containing 5pg/mL 3.19)

stdadd
Mass of pesticide added to each vial (P®St ) 0.25ug 0.5 ug 0.75ug
Volume of solvent (for volume equalization)  150pL 100pL 50puL -
Finalvolume 1150pL 1150pL 1150pL 1150pL
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5.5.4.Procedural calibration standards

Procedural calibration is most useful where numerous samples of the same commodity type are analyzed within
the same badge and can help to largely compensate for recoveryratiix effects. An ideal precondition is the
availability of a blank matrix of exactly the same type as the samples to be analyzed. Rueffase 4 analytical
portions of a suitable blank sample and spike three of them with increasing amounts of gtieiges of interest

(as done in recovery experiments, see dsf). The aim should be to cover the concentration range of the analytes
expected m the samples. These spiked samples are extracted as described above and the obtained extracts ar
used in the same way as any other matmatched standards.

5.6. LGand IGMS/MSanalysis

Any suitable LGr IGMS/MS conditiongieneraing peaksthat can be well integratedhay be usedThe use of

ISs typically ensures a good method accuracy and robustness even when matrix components have a strong inflt
ence on signals or retention timeSome exemplary instrument measurement conditions are given below. An
overview of L€and IGMS/MS conditions proposed within this document is giveable4 and following.
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Table4: Scope ofQuPPd_CMethodsof analytesanalyzed in the EPbs. modesee legent undefable7) Part.|

M1l.1 M1.2 M 1.3 M1.4 M 1.5 M 1.6a/b M 1.7a/b M 1.10 M1.11 M1.12
QuPPe method cod
(5.6.2 (5.6.3 (5.6.9 (5.6.95 (5.6.9 (5.6.7) (5.6.9 (5.6.9 (5.6.10 (5.6.1)
Separation principlf Anion Ex. | Anion Ex. Carbon Carbon HILIC HILIC HILIC HILIC HILIC HILIC
. a: Torus DEAa: Torus DEA Raptor | ObeliscN
Column type AS11 AS11-HC | Hypercarb | Hypercarb | Trinity Q1 b: APPC b: APPC APPC PolarX
ANALYTES COVERED BM&@1S IN THESIPOSITIVEIODE
Amitrole NT NT - NT NT NT NT NT NT NT
ETU NT NT NT NT NT NT NT NT NT
PTU NT NT NT NT NT NT NT NT NT
Cyromazine NT NT NT NT NT NT NT NT NT NT
Trimesium NT NT NT NT NT NT NT NT NT NT
Daminozide NT NT NT NT NT NT NT NT NT NT
Chlormequat NT NT NT NT NT NT NT NT NT
Mepiguat NT NT NT NT NT NT NT NT NT
Difenzoquat NT NT - NT NT NT NT NT NT NT
Propamocarb NT NT NT NT NT NT NT NT NT NT
Melamine NT NT NT NT NT NT NT NT NT NT
Diquat NT NT - NT NT NT NT NT NT NT
Paraquat NT NT - NT NT NT NT NT NT NT
N,N-Dimethylhydrazine NT NT - NT NT NT NT NT NT NT
Nereistoxin NT NT [ D NT NT NT NT NT NT
Streptomycin NT NT NT NT NT NT NT NT NT NT
Kasugamycin NT NT NT NT NT NT NT NT NT NT
Morpholine NT NT NT NT NT NT NT NT NT NT
Diethanolamine NT NT NT NT NT NT NT NT NT NT
Triethanolamine NT NT NT NT NT NT NT NT NT NT
1,2,4Triazole NT NT NT NT NT NT NT NT NT NT
Triazolealanine NT NT NT NT NT NT NT NT NT NT
Triazoleaceticacid NT NT NT NT NT NT NT NT NT NT
Triazolelactic acid NT NT NT NT NT NT NT NT NT NT
Aminocyclopyrachlor NT NT NT NT NT NT NT NT NT NT
Chloridazondesphenyl NT NT NT NT NT NT NT NT NT NT
Mepiquat-4-hydroxy NT NT NT NT NT NT NT NT NT NT
PropamocarbN-desmethyl [NT NT NT NT NT NT NT NT NT NT
PropamocarbN-oxide NT NT NT NT NT NT NT NT NT NT
Maleic Hydrazide NT NT NT NT NT NT NT NT NT NT
Nicotine NT NT NT NT NT NT NT NT NT NT
Matrine NT NT NT NT NT NT NT NT NT NT
Oxymatrine NT NT NT NT NT NT NT NT NT NT
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Table5: Scope of QUPREC and IGMethods of analytes analyzed in the 58&. mode (see legent undEable7) Part.ll

PP thod cod M 2 M3 M4.1 M 4.2 M5 M 6 M7 M8 M9 M 10 M 11
QuPPemethodcod s 610 | 5613 | (56149 | (5615 | (5616 | (5617 | (618 | (619 | (620 | (5621 | (5622
Separation principl{ ~ HILIC HILIC HILIC HILIC HILIC HILIC HILIC Carbon HILIC HILIC 'Ot';gcrzz:;a'

Column typg ObeliseR ObeliseR ObeliseR | BEHAmide PFP ObeliseR Trinity P1 | Hypercarb | Trinity P1 | Torus DEA AS19
ANALYTES COVERED BAHCCMS/MS IN THESIPOSITIVEIODE
Amitrole NT \ - NT NT NT NT NT NT NT
ETU NT V - V NT NT NT NT NT NT
PTU NT V - V NT NT NT NT NT NT
Cyromazine NT \ NT NT NT NT NT NT NT
Trimesium NT V NT NT NT NT NT NT NT
Daminozide NT \ NT NT NT NT NT NT NT
Chlormequat NT \ \% NT NT NT NT NT NT
Mepiquat NT V V NT NT NT NT NT NT
Difenzoquat NT \ V NT NT NT NT NT NT
Propamocarb NT V NT NT NT NT NT NT NT
Melamine NT NT NT NT NT NT NT NT NT
Diquat NT NT NT NT NT NT NT NT NT
Paraquat NT NT NT NT NT NT NT NT NT
N,N-Dimethylhydrazine NT NT NT NT NT NT NT NT NT
Nereistoxin NT NT NT NT NT NT NT NT NT
Streptomycin NT NT NT V NT NT NT NT NT
Kasugamycin NT NT NT V NT NT NT NT NT
Morpholine NT NT NT NT V NT V NT NT
Diethanolamine NT NT NT NT V NT NT NT NT
Triethanolamine NT NT V) NT NT \ NT NT NT NT
1,2,4Triazole NT NT (V) - NT NT NT V NT (V) NT
Triazolealanine NT NT V) - NT NT NT V NT V NT
Triazoleacetic acid NT NT V) - NT NT NT V NT V NT
Triazolelactic acid NT NT NT - NT NT NT \% NT V NT
Aminocyclopyrachlor NT NT NT NT NT NT NT NT NT NT
Chloridazondesphenyl NT NT NT NT NT NT NT NT NT NT
Mepiquat-4-hydroxy NT NT NT NT NT NT NT NT NT NT
PropamocarbN-desmethyl [NT NT NT NT NT NT NT NT NT NT
PropamocarbN-oxide NT NT NT NT NT NT NT NT NT NT
Maleic Hydrazide NT NT NT NT NT NT NT NT NT NT
Nicotine NT NT NT NT NT NT NT NT NT NT
Matrine NT NT NT NT NT NT NT NT NT NT
Oxymatrine NT NT NT NT NT NT NT NT NT NT
EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM) 170f 101



E U RL S R M . ’ 7 : EU Reference Laboratories for Residues of Pesticides
a Single Residue Methods

Table6: Scope of QUPReCMethods of analytes analyzed in the 88¢. modePart.|

M1l.1 M1.2 M1.3 M1.4 M 1.5 M 1.6a/b M 1.7a/b M 1.10 M1.11 M 1.12
QuPPe method code
(5.6.2 (5.6.3 (5.6.9 (5.6.95 (5.6.6 (5.6.7 (5.6.9 (5.6.9 (5.6.10 (5.6.1)
Separation principle Anion Ex. Anion EXx. Carbon Carbon HILIC HILIC HILIC HILIC HILIC HILIC
- a: Torus DEAa: Torus DEA Raptor ObeliscN
Column type AS11 AS11-HC | Hypercarb | Hypercarb | Trinity Q1 b: APPC b: APPC APPC PolarX
ANALYTES COVERED BY$&@S IN THESINEGATIVEIODE
Ethephon V V NT V V \%
HEPA V V NT V \ V
Glufosinate V V NT V V Vv
N-AcetytGlufosinate V V NT V V \%
MPPA V V NT V Vv V
Glyphosate V V NT V V V
AMPA V V NT V V V
Phosphonic acid V) V) V V V \%
N-AcetyFAMPA NT V NT V V NT
FosetytAl - V NT V V \%
Maleic Hydrazide - - NT - - V)
Perchlorate NT - V \% (V)** V
Chlorate NT - V V (V)** V)
Bialaphos NT NT NT V NT \%
Cyanuric acid NT NT NT - - V V)
Bromide NT NT - V V (V)** V
Bromate NT NT \% NT NT NT
N-AcetylGlyphosate NT NT NT (V)** V -
Difluoroacetic acid NT NT NT NT NT NT V
Trifluoroacetic acid NT NT NT NT NT V
Thiocyanate NT NT )** V NT NT NT V
Desmethy!Dimethoate NT NT M NT NT NT NT

V = satisfactory chomatography and detection sensitivity achieved,

NT= Not testedunder theconditionsshown in the respective sections

(V) = possible but compromised due to matrix effects or lackeygarationor limited sensitivityor limitations in the detection of qualifiers compromisimgentification

&6 Lylrteara sla SaGSR yR F2dzyR G2 68 LI22N dzyRSNJ 6KS RSaAaONAO6SR O2yRAGAZY A
* Using a gradient (98%-B 60% B in 5 min, hold 2 min)

** Different LGconditions requiredo improve peakg¢see M1.7or M1.9

** Compromisedjuantitation of Phosphonic acidiue to ceelution of Phosphonic acid and Fosetyl, see also General Héfs

**xx Quality of analysis may strongly depend on instrument type and condition
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Table7: Scope of QUPREC and ICMethods of analys analyzed in the ES¢g. mode Part.ll

M 2 M3 M 4.1 M 4.2 M5 M 6 M7 M8 M9 M 10 M 11
QuPPamethod code
(5.6.12 (5.6.13 (5.6.19 (5.6.19 (5.6.16 (5.6.19 (5.6.18 (5.6.19 (5.6.20 (5.6.20 (5.6.22
Separation principle HILIC HILIC HILIC HILIC HILIC HILIC HILIC Carbon HILIC HILIC Iotr;gCrt;:;r;a-
Column typg ObeliseR ObeliseR ObeliseR | BEHAmide PFP ObeliseR Trinity P1 | Hypercarb | Trinity P1 | Torus DEA AS19
ANALYTES COVERED BY&@S IN THESINEGATIVEIODE

Ethephon NT NT NT NT NT NT - NT NT NT V

HEPA NT NT NT NT NT NT - NT NT NT Vv
Glufosinate NT NT NT NT NT NT - NT NT NT V
N-AcetylGlufosinate NT NT NT NT NT NT - NT NT NT V

MPPA NT NT NT NT NT NT - NT NT NT V
Glyphosate NT NT NT NT NT NT - NT NT NT V

AMPA NT NT NT NT NT NT - NT NT NT Vv
Phosphonic acid NT NT NT NT NT NT - NT NT NT V
N-AcetyFAMPA NT NT NT NT NT NT - NT NT NT V
FosetytAl V NT NT NT NT NT V* NT NT NT V

Maleic Hydrazide V NT NT NT NT NT V* NT NT NT V)
Perchlorate V NT NT NT NT NT V* NT NT NT V
Chlorate NT NT NT NT NT NT V* NT NT NT V
Bialaphos NT NT NT NT NT NT - NT NT NT -
Cyanuric acid NT NT NT NT NT NT V* NT NT NT V
Bromide NT NT NT NT NT NT NT NT NT NT V
Bromate NT NT NT NT NT NT NT NT NT NT NT
N-AcetytGlyphosate NT NT NT NT NT NT NT NT NT NT V
Difluoroacetic acid NT NT NT NT NT NT NT NT V NT \%
Trifluoroacetic acid NT NT NT NT NT NT NT NT Vv NT V
Thiocyanate NT NT NT NT NT NT NT NT NT NT V
DesmethytDimethoate NT NT NT NT NT NT NT NT NT NT -

V = satisfactory chomatography and detection sensitivity achieved,

NT = Not tested under the conditions shown in the respective sections,
(V) = possible but compromised due to matrix effects or lacking separation or limited sensitivity or limitations in theodetéqtialifiers compromising identification.

&

I yslwésaedted and found to be poor under the described conditions,
* Using a gradient (98%-B 60% B in 5 min, hold 2 min)

** Different LGconditions required to improve peaks (see M1.7 or M1.9)
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Table8 : Methodsmainlyusedby CVUA Stuttgart

Method Special remarks on Substances | LCMS/MS

M 1.3: Glyphosate & Co. Hyper-
carb (seeb.6.4)

M 1.4:Method 1.4 (M1.4): 6Per-

ChloPhos (see5.6.5

a nomY avdz G4a
(seeb5.6.19

a ndHY davdz (&
(see5.6.15

a TY dGazNLK2f
YAYS FYR ¢NAS
5.6.18

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

3

3

Glyphosate

AMPA

N-AcetytAMPA
N-AcetytGlyphosate
Ethephon

HEPA

Glufosinate
N-AcetytGlufosinate

MPPA

FosetylAl

Phosphonic acid (screening)
Maleic Hydrazide
Perchlorate (screening))
Chlorate (screening)
Cyanuric acid

Bialaphos
DesmethyDimethoate
Perchlorate (quantitative)
Chlorate (quantitative) 1290 Agilent
Phosphonic acid (quantitative) Infinity lland
Bromide (Screening, quantitative) Sciex QTRAP

1290 Agilent
Infinity Iland
Sciex QTRAP
6500+

Bromate (quantitative) 6500+
Thiocyanate

o .. 1290 Agilent
Paraquat (for specific commodities Infinity lland

Diquat (for specific commodities)

Amitrole

ETU

Chlormequat

Mepiquat

Daminozide

PTU

Cyromazine
Trimethylsulfonium
Nereistoxin

Difenzoquat

Melamine

Propamocarb

Morpholine (Etscreening)
Diethanolamine (¥ screening)
Triethanolamine (¥ screening)
Aminocyclopyrachlor
Chloridazordesphenyl
Mepiquat4-hydroxy
PropamocarkN-desmethyl
PropamocarkN-oxide

1290 Agilent
Infinity lland

Nicotine

Matrine

Oxamatrine

Morpholine (quantitativg 1290 Agilent
Diethanolamine (quantitative) Infinity lland

Triethanolamine (quantitative)

Sciex QTRAP 550

Sciex QTRAP 550

Sciex QTRAP 550

Evaluation via solvent calibration and
IL-1Ss except for Bialaphos and N
AcetytAMPA [L-ISnot yet available)
M 1.5 and M 1.6 are currently being
tested for their suitability to replace
M 1.3

Mostly employed directly (option:
screening by M 1.3, if postive M
1.4)

Dilution 5fold

Evaluation via seknt calibrationand
IL-1Ss

Analysis of specific relevant commo
ities. Evaluation via matrizased
calbrationandIL-ISs

Evaluation via matribased calibra-
tion andIL-ISs (except for Difen-
zoquat, Aminocyclopyrachlor, Mepi-
quat-4-hydroxy, Propamocarbl-
desmethyl, Propamocarhl-oxide)

Employed if screening by M 4.2 was
positive and in matrices where DEA
tends to gie false negative results in
M 4.2 (e.g. in cereals, dried mush-
rooms). Quantification via solvent
based calibratiomnd IL-1S5

200f 101



"

EURL-SRM "% = FRetence avorstoes o s of estoies

5.6.1. Geneal hints onanalytesto avoid pitfalls

1. Mass spectrometric interferences:

a)

b)

AMPA and Fosetydhare the massransition 110/81. Chromatographic separation is thus needed.

Interference of Phosphonic acid by Phosphoric adike care when using M 1.@Hypercarb column)

When extracts containing high levels of Phosphoric acid (which is naturatyirmed at high concentra-
tions in many samples) are injectale chromatographic separation of Phosphoric and Phosphonic acid
is compromised. This often results in a suppression of the Phosphonic acid signal and in some cases e\
leads to false negativeesults. The most important qualifier massansition of Phosphonic acid (81/63)
also occurs as a minor transition of Phosphoric acid, but as the latter is often present at much highe
levels than Phosphonic acid its interference on this mass transitiorstith be significant, especially if
these twocompoundselute in close vicinitye.g. M 1.4 usingdypercarb column)Exemplay chormato-
grams demonstrating this effect ashown inTablel0.

The chromatographic separation of Phosphoric and Phosphonic acid considerably improves following d
lution of the extracts typically allowing proper detection, identification and quantificetif Phosphonic

acid next to high levels of phosphoric adidhen using method M 1.4 is thus beneficial to inject small-

er volumes of sample extract (e.g21uL) or to dilute QuPPe extractsl 6-fold before injection.

Fortunately both Phosphoric andPhosphonic acid have at least 1 propedividual masstransition
(97/63 and 81/79 respectively, shown ifable10), which in the case of Phosphonicécian be used for
guantitation and to improve identification certainty. The elution time and peak shape of the Phosphonic
acidIL-1IScan also be used to distinguish it from Phosphoric acid and to avoid false positives. Using sic
nals on the 81/63 mass tradewas calculated that 20 mg/kg P$ghoric acid would simulate Orhg/kg
Phosphonic acid if this mass transition was used for quantificaldferent instrument settings may re-

sult in a different degree of interference.

In an experiment using Differential Mobility Separation (DMS) a separatithre gghosphonate generat-

ed insource from Phosphatandthe originalPhosphoiate (mass trace m/z 81/63was achieved, possi-

bly due to a differenmolecular structure of the P(Offpecies and the HPO(Qldpecies.

Tip: Using method ML.7 (Torus DEAnd APPYXaand method M 1.8 (Raptor Pol&y,sufficient chromato-
graphic separationwvasachieved withoutdilution of the sample extract.¥émplarychromatograms for
M1.7 are showrnn Table9

Table9: Chromatograms of Phosphonate transition 81/&8so common to Phosphgtat 0.01 pgphosphonatémL in grape,
onion and infanformula usingV 1.7. Both substances are separated sufficiently.

Phosphonic
acid 81/63

Grape Onion Infant Formula
F Phosphat bet
rom Phosphate
= 44 - = From Phosphate (e ded From Phosphate
@ @ 4ed =
5 @ <
E 2 E Jed E 2e4
5.43 541
060 e e B 0e0 S
¢+ 576 7 4 5 Tg 7 PRI PR
Time, min Time, min Time. min
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Table10: Chromatographic and masgpectrometric separation of Phosphoric and Phosphonic acid Msing.
Detected signals at mass trace of

81/63
97/63 . 81/79
. . . common to Phosphoric and . . .
unique to Phosphoric acid Phosphonic acid unigue to Phosphonic acid
| |
1 0e7 1.49 2,066 172 il 172
B8.0e6 © 5eg ] def
2 = 2z 35
e E ] 12-fold 2
Pear = s approx. 160mg/kg <€ == =25 13mg/kg
2066 5068 1 Teb
S R R A At 3 PRI e R B B R A
Time, min Time. min Time, min
1567 149 2086 q 172 172
406 ]
1.5e5 4
Wht = 1.0e7 = 2 3.0e6
ite £ g 10w 32-fold g
1 e approx. 230mg/kg < = : - 7.2mg/kg
grapes =L o] |
080 1&3 4 b & 7 B8 9 000 1 2 3 4 5 & 7 8 9 000 1 ’ 3 4 5 & 7 B8 %8
Time. min Time. min Time. min
o 150 5ed 173 1225 1 173
: ses 1065
. ) Foe8 2 3 2 B0
White g 606 5 940-fold g8 Boetd
grapes 2 = s | approx. 19 mglkg < o = 0.16mglkg
2066 Ted 4 20e4 4
e R A e B A AR A A A e I
Time, min Time, min Time, min
1.4 12 173 3065 178
157 1.0e5 4 2565 |
8.0e4 o ! 2.0e5 4
o i .| |l 540f0ld ;o
Cucumber = i approx. 40 mglkg<€ < = 0.82mg/kg
5.0e6 40ed T0e5 5
2.0e4 504 4
L I S
=7 7 2 ¢ 7 1§ 3 =7 2 2 ¢ 7 1 3 T2 2 ¢ 7 1 3
Time, min Time. min Time, min
1.2e6
15e7 149 4e5 172 171
1.0e6
¢ ¢ || 14060 i o]
H E g | (0] H 6.0e5 o ;
Raisins = | approx. 40mglkg €——= = Ry 3.3mg/kg
d 151 : 2,065 k
00=0 1& 3 4 5 § 7 B8 8 0l 1 2 3 4 5 6 7 8B 9% ooe 1 f 3 4 5 6 7 8B 9%

Time. min Time, min Time, min

c) Intereference of Phosphonic acid by Fosetyld FosetyDs:
Fosetyl and its $analogon tend to degrade to Phosphonic acid both in solutions and-giavirce frag-
mentation in LEMS/MS see alsdelow and 6. A good chromatographic separation between Fosetyl
and Phosphonic acid is tIs necessary
Tablell shows arexampleof this insource fragmentatiorusing M 1.3 and M 1.4 (Hypercarb column).
Upon injection of 0.ug/mL Fosetyla peak showed up on the mass traces of Phosphonic acid at the re-
tention time of Fosetyl. The signal intensity of this peak corresponded to 0.04 ug/mL Phosphonic acid
When injecting FosetyDs at 0.1 pg/kg the irsource fragmentation was less abundgotrresponding to
approx. 0.00ug/mL Phosphonic acid) but Phosplmacid as impurity showed up at its proper reten-
tion time at a concentration corresponding to approx. 0.007 pg/mL.
Tip: To be on the safe side, Foseti4ISshould not beadded to calibration solutionsampletest por-
tions or sample extracts intended te used for the anatyngnative Phosphonic acidrurther, calibra-
tion solutions used for the analysis of Phosphonic acid should better not contain any native Fosetyl.
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4 Yl a
Fosetyl 109/81 (top) or
FosetytDs114/82 (bottom)

Intensity

Phosphonic acid 0.fug/mL

0.020
Time, min

47 3 0e6 474
20e5

15e6

15e5

Very slight degradatiorio
Phosphonate in solution

Intensity
Intensity

105 1.0e6

Fosetyl 0.1ug/mL

5.0e5

L] 10 15 20 10 15 20
Time, min Time, min

15000 B
Phosphonate present i ast 518

the injected solution

10000 { 6

FosetytDs 0.1 pg/mL E )

5000
1e6

s
¥ 10 15 20 10 15 20

Time, min Time, min

0

Note: In addition to the proper massaces of Fosetyl and Fosef the mass trace of Phosphonic acid is also shown to
demonstrate the occurrence ofisource fragmentation of Fosetyl and Foseddyltowards Phosphonic acid as well as the pres-
ence of Phosphonic acid as an impurity of the Fodef@tandard solution.

d) Paaquatinterfered by Diquat:
Tranistions of Paraquat (¥ H]* 185/#) areinterfered by DiquatDiquat and Paraquat produce several
parent ions within the iorsource, each one fragmenting to various product ions,%ag¢ MRMs of sin-
gly charged protonated Paraquat (fM H']* 185/#) tend to beinterfered by Diquat, e.g. [¥f- H']*
185/170 and [M* H']* 185/169. Same applies to the respective MRM of ParaqudfNI?* - H]*193/#)
, which is interfered by DiquatsDFurthermore, those transitions are less sensitive.

e) Bromide take care when using M 1:4
High levels of Phosphoric acid (which is naturedigtained at high concentrations in many samples) or
Phosphonic acid (that is used as fungicide) could affect the determination of bromide. Depending on the
condition of the column, the separation of these three compounds could be insufficient, resulting i
compromised identification and quantificatipaspecially when using ¥4 (Hypercarb column)
Bromide is mainly composed of two naturally occurring stable isotopes, that are almost equally frequent
("Br and®'Br).For bromide lemention), no MS/MSragmentation is possible so that MS/MS analy-
ara KlFha G2 NBfe 2y aLI NBYlIkLINByGé Fylrfeaarao ¢
fications whereas m/z 79/79 can be used as a qualifier.
The mass trace m/z 81/81 is interfered by Phospbarid (m/z of [(PQ] =81) whereas m/z 79/79 is
highly affected by Phosphoric acid due tesurce fragmentation12, the twoO 2 f dzyy & RS Of | |
-p @ practice the interference by Phosphoric acid is more critical as it is naturatbiremhat high
levels (e.g. 10@000 mg/kg) in various samples.
Tip: A 50fold dilution of QuPPe extracts typically allows better identification and quantification of bro-
mide next to high levels of Phosphoric and Phosphonic acid as chromatographic separation is improve
and matrixeffects reducedqwhen using M 1.4, Hhercarb)
To improve selectivity and increase quantification accuracy and identification certainty, the interfer-
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ences caused by Phosphoric and Phosphonic acid can be further reduced by increasing the Collision |

ergy (CE)forthem/z8land 72 ( KS (g2 O2f dzviyna wWhaie@lomideeannot be ¢
fragmented, the interfering quasnolecular ion of Phosphonic acid (m/z 81) as well as the interfering in
source fragments of Phosphoric and Phosphonic acid (m/z 79) are largely destroyed by increased col
sion induced dissociatioWVhile losing up to a 16fbld of absolute sensitivity, the interferences were

largely decreased resulting satisfactorysignalto-noise ratio.

12 Chromatograms of Bromide using roptimized collision energies (GEV) showing the interference by Phosphoric and

Phosphonic acid as well as optimized collision energie®QCEand-70 V, the) showing reduced interferencesing M 1.4

m/z 81/81

Cucumber

m/z 79/79

containing 1.7/mg/kg Bromide, 2.0ng/kg Phosphonic acid & approx. 30@/kg Phosphoric acid

213

RBromide peak

Time. min

Slight interference

isity

n

Bromide peak
ca.10-fold lower
sensitivity but

| higher selectivity

R
Time. min

Phosphoric acid
b interference

RBromide peak

I A
Time. min

50e4

n

RBromide peak
ca.100-fold lower
sensitivity but
higher selectivity

I A
Time. min

IR A R

Time, min

- R B

Time, min

\ Phosphoric acid
interference
‘210

TRTITITE T T e 8

Time, min

15eb

1.0e5

50e4

0.0e0

I R A B

Time, min

Fennel

Intensity

173
36
2e6
1e6
0ed :

TE 5 e 7 ¢ s
Time. min

Intensite

Intensite

Phosphoric acid

interference
I1 75

1B 5 6 7 ¢ s
Time. min

Intensie

containing 2.2ng/kg Bromide, 5.4ng/kg Phosphonic acid & approx. 4@@/kgPhosphoric acid

2067
204
4.0e6
8 187 Phosphoric acid

3.0e6 .
1 1 1T interference ¥l
2 208 2 2 20 £

Lo 1e5 506

T T T s 8 R R 2 R R I A AR A B R 2 I A

Time, min Time, min Time, min Time, min

TR 245 ¢ 7 ¢ s
Time. min
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2. Degradationand Contamination

a)

b)

d)

Issues concerning the purity ofMcetylGlufosinate B:

There is two types of McetytGlufosinate B standards on the market. Both contain the three deuteri-
um atoms on a methyl group, but the first one contains them on the methyl group of the acetyl moiety
and the other one on the methyl group that is attached to the phosphorus atom. In théwryacety
group can be hydrolytically detached, so thadtive glufosinate may beofmed in working solutions of
N-AcetylGlufosinate (acetyDs), leading to false positive results. Fortunately the degradation rate ob-
served in the water:acetonitrile 9:1 mixturee@Figure36) was negligible. More important is the con-
tent of native glufosinate in purchasedAtetylGlufosinate (acetyDs) standards.

Tip: Before first use the standards should be checked for the presence of native glufosinate impurities
andnot used if the levels of native compound are considered critidaé levels of native glufosinate im-
purities depend on the manufactureind the badge. Where.g. 0.519 IL-ISis added to 1 g sample, the
presence of 2% native glufosinate (a lewelce encountered) can lead to glufosinate levels of 0.01
mg/kg. See alsohapter6.

Possible contaminations by consumables:

Check the filters and other consumables used for sample preparation for any contamination of Perchlo
rate and Chlorate. Cellulose mixed ester filters@viound to be suitable for this application (see com-
ments under2.11).

Stability of the Phosphonic acidIS:

In presence of water and especially at high pH levels, Phosphonié¢®@gidill gradually convert to

180,180, ,180,1%0, and eventually ot®O; (native) Phosphonic acid. TH&; Phosphonic acid standard so-
lution provided by the EURLSs should be preferatljuted in acetonitrile, where it was shown to be
stable for long periods.

Degradation of Ethephomnd Fosetyto Phosphonic acid:

Fosetyl and Ethephon as well as their respectivil & RS I NI RS (i 2 Tabl&kl2 shdwWk & y A (
small peak of Phosphonic acid (corresponding to OafithL) that showed uvhen Ethephon standard

at 1 yugL was injectedising M 1.4 This contamination is considered negligible. How&ahlel13 also
shows chromatograms of an unsuitable Etheptiarstandard containing only ca. 0.@&/mL instead of

the expected Jug/mL EthephorDs; and ca. 0.§1g/mL Phosphonic acid. The use of suchlaiswould
contamnate the sample with Phosphorécid leading to false positive results.

Tip: To be on the safe sidEosetyl, Ethephon and their respectiled )& & K2 dzf R ( Kdzad Yy 2 |
ibration solutions or samples or sample extracts intended to be used for the analysis of native phosphon
ic acid. Furthermore calibration solutions used for the analysis of plarsplacid should better not con-

tain any native Ethephon or Fosetyl.

{ SS Infer&f@rence of Phosphonic acid by Fosetifosetyl and its Hanalogon tend to degrade to
Phosphonic acid both irokitions and via irsource fragmentation in L&S/ME and Chapteb.
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Table 13: Chromatograms of Phosphonic acid, Ethephon and an unsuitable EthBplstandard (each at 1.Qg/mL) using
Method M1.3and M 1.4 (Hypercarb column)
5SG4SOGSR aAdaylfa |4 YIaa
Calibration standard injected 143/107 Ethephon (top) or
147/111 EthephofDs(bottom)

81/79 Phosphonic acid

333

f e Set at 100%

Phosphonic acid 1.0 pg/mL :

0e0

*s 10 15 20
Time, min

5000 239 208 513

4000 <0.002 pg/mL 156
oo Set at 100%
1066

1000 Wiﬂ'

Ll 10 15 E) ¥ 0 15 20
Time, min Time, min

Intensity
Intensity

26 *%2 IPhosphonic acid leveigher than - " | Approx. 8% of respectiy
what would be expected in casg signal in native standar
EthephonDs 1.0 ug/mL =6 of full conversion of Ethephorul] £ 10
(Example of an unsuitable commel = to phosphonic acid £
) Teb 5.0e4
cial standard!!)
Ded 0.0e0

L] 10 15 20 & 0 15 2
Time. min Time. min

Note: Whereas Phosphonic acid is only present at very low concentrations in the Ethephon starelarddtint of Phosphonic
acid in the Ethephots standard is unacceptably high. That is caused by the Phosphonic acid having already been present at
high amounts in the purchased standard.

e) Contamination of Maleic hydrazide Dwith native Maleic hydrazide:
In the case of Maleic Hydrazide (MH), the amount dBlladded is comparably high due to the low de-
tection sensitivity achieved for this compound. Assuming native MH being contained as impurity in D
MH at 0.25 % (a typical level encountered) the resgltioncentration of native MH following the addi-
tion of 20 pg -MH to 10 g sample will be at 0.005 mg /kg sample. This aspect is to be considered wher
setting the Reporting Limits of MH as well as when judging residue levels in samples having low MRI
(e.g baby food) or organic food.

f) Chlorate can be a minor contaminant of Perchloratelutions
Chlorate can be a minor contaminant of Perchlorate solutmd is also a minor isource fragment of
Perchlorate. In theexanple below, Perchlorate standard at 0.2 pg/mL was injected resulting in two
peaks on the rass traces of Chlorate (s@@blel14). The first oneoriginating from Chlorate contained as
impurity in the Perchlorate solution (at approx. 0.35%) #mel second oneoriginating from irsource
fragmentation at the retention time of Perchlorate, corresponding to a Chlorate amount of 0.001 pg/mL.
This meanghat calibration solutions containing both chlorate and perchlorate at the same level the
chlorate signal will be overestimated by approx. 0.5% which is negligible. Also samples containing pe
chlorate may fake the presence of chlorate at very low leveamally well below the reporting level of
chlorate. When chloratél-ISis coinjected misidentification is unlikely as the two compounds typically
separate well chromatographically.
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Table 14: Chromatograms of Chlorate and Pdariate at 0.2 ug/mL and of a mixture of Chlordf®; and Perchloraté®Os,
containing approx0.2 pg/mL Chloraté’Ozand approx. 0.02 pg/mL Perchlorafs.
Calibration standard injected

193

45 4

2eb

Intensity

2e5 4

Chlorate 0.2 pg/mL

1eb 4

0eD

12 ® 45 6 7 8 9
Time, min

Chlorate 83/67

1400
1200 4
1000

80753

283 283
156 4

1.0e6

Intensity
Intensity

Perchlorate 0.2 pg/mL 5065 |

0.0eD . . 2 . . . . . .
12 4 5 8 7 1 2 4 5 & 7 8 9

Time, min Time, min
Chlorate 83/67 Perchlorate 99/83
4e51 188
265 | 1.5€5 4 RT slightly shifted
Chlorate'80s (approx. 3 . 3 Conlfoa,:z(:,g?,;njec_
0.18pg/mL) + S E
Perchlorate!®0s (approx. 0.02 1e5 | 5.0e |
pg/mL) : :
R T I R R T T T T 3
Time. min Time. min
Chlorate*%0; 89/71 Perchlorate'®0, 107/89

3. Miscellaneots
a) Diquat and Paraquat

Diquat and Paraqugiroduce several parent ions within the isource, each one fragmenting to various
product ions. The most prominent parent ions observed are the doubly changesi([M]?), the singly
charged protonatednes([M?* - H]*) andthe singly charged radicanes([M]®¥. The relative yields of
the various parent ions were shown to greatly depend on thelating matrix, which gives an addition-
al dimersion to the matrixeffects Mass transitiongriginatingfrom the same parent ion are simmilarly
affected byco-eluting matrix(this alsoapplies to theL-1, unlike those originating from different parent
ions For a proper equalization of matrix effects and correct quantitaidnis thus paramounto use
equivalent parent ions (or even better, equivalent masssitions) of native analyte and the corre-
sponsinglL-1S Generally measurementsachieved when using transitions from doubly charged parent
ions([M]?*) were more rolust and validation results fluctuating less
Tablel5 gives an overview of mass transitions of Diquat wiéble16 shows matrix effects forarious
masstransitions in infant formula powder.
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Table15: Individual transitions and MS/MS settings (Sciex API 5500) for Diquat and Paraquat and their redpi&stime Sciex
5500 QTrap ESI(+). Transitions are grouped by parent type.

SwtabIeIL IS Sensmwty

Diquat [MJ292/84 84.4
Diquat [MJ?*92/157 . 'SD'q;at & 3 92 157 61 19 12
Diquat [MJ2-92/78 g\é'/]% 6 92 78 61 31 12
Diquat [MJ2*92/130 5 92 130 61 25 8
Diquat [M?*- H* 183/157 2 183 157 161 31 10
Diquat [M?* - H¥]* 183/130 ”-"S'iiq“f‘t 2 4 183 130 161 43 8
Diquat [M?*- H* 183/168 [Tg N f6]5 5 183 168 161 37 10
Diquat [M2*- H* 183/78 4 183 78 161 51 12
Diquat [M]> 484/128* 4 184 128 60 55 8
Diquat [M]> 184/106 5 184 106 60 23 8
Diquat [V 284/78 IL-ISDiquat B3 5 184 78 60 65 12
Diquat [M]> 184/156++* [M]®© 4 184 156 60 29 10
Diquat [M]> 184/169 192/134 5 184 169 60 27 12
Diquat [M]> 184/155 5 184 155 60 43 12
Diquat [M]> 184/168 5 184 168 60 45 12
ILISDiquat Dy [M] - 96/88 - 96 88.4 61 21 7
ILISDiquat Dy [M2 H* 191/165 - 101 165 101 31 10
ILISDiquat B [M] > 192/134 - 192 134 156 55 8
- /1 @ 1 ] ] ] |

Paraquat [MF* 93/171 2 93 171 46 15 12
Paraquat [Mp*93/77 IL-\SParaquat 3 3 93 77 46 31 12
Paraquat [MP*93/155 9[2;”17 9 4 93 155 46 25 10
Paraquat [MP+93/144 4 93 144 46 17 8
Paraquat [MF 486/171 1 186 171 41 25 12
Paraquat [Mp 186/77 IL-ISParaquat B 3 186 77 41 57 4
Paraquat [Mp 186/155 [M]b© 4 186 155 41 55 8
Paraquat [MP “186/128 194/179 5 186 128 41 57 12
Paraquat [Mp “186/103 4 186 103 41 49 12
Paraquat [M* Hf]* 185/170 * 185 170 61 23 8
Paraquat [M* H]* 185/169 Il-ISParaquat @ e 185 169 61 37 8
Paraquat [M* H7* 185/144 [2/'93_/;';]8 o 185 144 61 29 8
Paraquat [M* H7* 185/115 w 185 115 61 55 8
ILISParaquat @ [M]2 97/179 - 97 179 46 15 12
ILISParaquat R [M] b 194/179 - 194 179 71 27 10
IL-ISParaquat B[M?* H]* - 193 178 86 29 12

* The ranking in this table only refers to the signal to noise ratio. Further experiments are planned to study signal tepedtediious mass
transitions also in comparison with the transitions of the respediiv&

** MRMs of singly chargegdrotonated Paraquat ([¥F- H]* 185/#) are typically less sensitive and tend to show more variable signals than the
MRMs of the other two parent ions ([¥Jand [M]® ¥ Furthermore these transitions tend to be interfered by Diquat. Same applies to the
respective MRM of Paraquats[fM2+ H*193/#) , which is interfered by Diquag.D

*** Removed fromnthis Tableas the signals showed more variability than the ones newly included
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Table16: Exemplary matrix effects of Diquatiimfant formula powder considering mass transitions resulting from different par-
ents (the conc. of Diquat and Paraquat in the final extract was 0.015 pg/mL each)

. Matrix Effect of t (% Matrix Effect of dinty-1SDs (%
TR SRR (Maerl\j) ect of parent (%) (Maerl\j) ect of correspondinty-1SDs (%)

[M]2* +57(92/84) +54(96/88)
Diquat [M2* - HT* -92(183/157) -91(191/165)
[M] b -91(184/128) -93(192/134)
[M] 2+ +111(93/171) +112(97/179)
Paraquat [M2* - HT* -74(185/170) -78 (193/178)
M] b -81(186/171) -78 (194/179)

b) Carryover:
Be aware that some analytes are prone to cawer effects andegularlyobserve blank solverdr blank
matrix extractinjectionsfor the occurrence of any carrgver.In some cases signals deriving from carry
over are more intensie when injecting blank matrix extraatempared to pure solvent
Example®f analytes where carrgver has been observe@iquat, Paraquat, Phosphonic acid, Chlorate
Glyphosate.

c) Avoid glass containers for certain analytes:
Keep solutions in plastic vess@ld5as several of the compounds covered by this method tend to inter-
act with glasssurfaces (see examples undei?).

4. Handling of column, precolumn and prefilters:

a) AS11 and AS11HC:
Priming and reconditioning ofolumn: before first use, after long storage (e.g. >2 weeks), after injection
of 50-100 sample extracts):
- Flush column for 30 minutes wittD0 mmol aqueous Borax solutiofy.62 g disodium tetra-
borate decahydrate i?00 mL water) at 0.3 mL/mi@R
- Flush ér 1 hour with 30 mM NaOH (240 mg NaOH in 200 mL water) at 0.3 mL/min
- Flush column for 30 minutes witBluent A(water) at 0.3 mL/minRun systemd43times with
full gradient (inject standards in matrix)

Note: When flushing NaOH or Borax solution through te&umn make sure that it will go directly into
waste and not to the MS ion source!.

Storage of columnlf to be stored for short periods (<2 weeks), columns can be put aside after any nor-
mal sequence/run (full gradient). Run system 8mes with full grdient to reactivate the column (inject
standards in matrix) before startirgsequence. If to be stored for longer periods (e.g. >2 months) re-
condition the column as describedove

Prefilters: If prefilters are used exchange them as soon as backpressureases significantly. For
practical and convenience reasons it is highly recommended to exchang#tgne when performing
other maintenance operations such as reconditioning or-goimn exchange. Losses of glyphosate,
that could be clearly linketb interactions with a dirty prédilter, have been once observed.

Precolumns (guard columns)rhe precolumn should be exchanged as soon as a clear deterioration of
the separation performance (worsening of pesthkape) is noticed. The palumn of M 1.1needs to be
exchanged more often than that of M 1.2 and M 1.3. If afterilter exchange (see above) the pressure
does not come back to normal levels, the frit of theqpmumn should be exchanged.

For further information on the storage and cleanup of column, setp://www.dionex.com/en -
us/webdocs/113497Man-06546303-lonPacAS1tHG4um-Nov12.pdf
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b) Hypercarb
Priming and reconditioning of columrBefore first use, Hypercarb columns and4sm@umns have to be
thoroughly primed to cover certain active sites on the surface. Priming with solutions containing planar
molecules such as chlorophyll and antlgans accelerates the priming periogiming may be per-
formed bymultiple injection of a QuPPe extract of spinach or of a grape skin extract solution (prepared
by dissolving 100 mg grape skin extract in 20 mL methanol + I%C-A:1). Br a quick guilibration,
the LGconditions showrin Table17 may be used10-15 injections of spinach extracts are typically re-
quiredfor the pre-column and ca. 50 injections for the column gmé-columncombined If possible in-
ject 50 pleach time This masking of the active sites is temporasghe activity of the column gradually
increases with the injection of solvent or diluted extragtsllowing a sequence of injections with low or
no matrix load will typically raise the need for intermediate conditioning with extractedbtain suffi-
cientcolumnmasking The impact of priming on the chromatographic properties of the column is exem-
plary shown inFigure3, Figure4 andFigureb.

Tablel7: Proposed LMS/MS conditions for priming and reconditioning of the Hypercarb column.

insirument parameters

lonisation mode ESI neg
Column/temperature Hypercarb 2.1 x 100 mm 5 pum (P/N 350082130); 40°C
Pre-column Hypercarb Guard 2.1 x 10 mm 5 um (P/N 350062101)
Prefilters e.g. Supelco column saver 2.0 um Filter (optional)
Eluent A 1%acetic acid in water + 5% methanol
Eluent B 1% acetic acid in methanol

%A Flow [mL/min] Time [min]

. 100 0.3 0

Gradient 70 03 =

100 0.3 7.1

100 0.3 12
Injection volume 50 pL
MS-System If possible disconnect the MSystem to preventontamination of the MS.

3000 25000
20000

2500
2000

20000
15000 18¢5
15000

Intensity
Intensity
Intensity
Intensity

1500
10000 10000
1000

500 5000

5000

0 0
® 10 15 5 Ll 15 1 5 0¥ 15 F 5 10 15 2

Time, min Time, min Time, min Time, min

HEPA 125/63 T Ethephon 143/107 T N-AcetyFAMPA 152/63 T Glyphosate 168/63 T

Figure3: Chromatograms obtained using a new Hypercarb column, poor chromatographic behavior due to strong interactions ¢
analytes with active sites. Same behavior is observed when thepmn is new.

fed 426

Ted 155 1565
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Zﬁ 5.0e4 5.0ed 402
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Oed = = 0.0e0 0.0e0 ¥
10 15 5 0 15 5 10 15 20
Time, min Time, min . Time, min

HEPA 125/63 T Ethephon 143/107 T N-AcetyFAMPA 152/63 T Glyphosate 168/63 T

Figure4: Chromatograms following priming with 25 injections QuPPe extracts of spinach. Injection volumpésQnjection
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HEPA 125/63 Ethephon 143/107 T N-AcetyFAMPA 152/63 T Glyphosate 168/63 T
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Figure5: Chromatograms after additional injection of approximately 100 Qu®ects of various fruit and vegetables during
normal routine use.

d)

EU Refere

Precolumns (guard columns)The precolumn should be exchanged as soon as a clear deterioration of
the separation performance (worsening of pestkape) is noticed. The pmlumn of M 1.3 needs to be
clearly less often exchanged compared to the-podumns of M 1.1 and M 1.2. Anyaange of the pre
column requires priming as described above. For this thecplemn does not have to be attached to
the column. Connecting several ptelumns in a row and priming them simultaneously is also an option.
Storage of columnsFollowing normhoperation the column can be stored directly after any normal se-
guence/run (full gradient). Run system43times with full gradient to reactivate the column (inject
standards in matrix) before starting the sequence. If to be stored for longer periodsgrgonths) it is
highly recommended to recondition the column as described above.

Prefilters: If prefilters are used exchange them as soon as backpressure increases significantly. Fc
practical and convenience reasons it is highly recommended to egehprefilters when performing
other maintenance operations such as reconditioning or-gokimn exchange. If after pifdter ex-
change (see above) the pressure does not come back to normal levels, the frit of thelymen may
need to be exchanged.

Note: Losses of Glyphosate, that could be clearly linked to interactions with a didfjitere have been
once observed.

Torus DEA

Priming:

¢CKS ¢2NHza 59! O2fdzyy aK2dZ R 0SS 02y RASiaktapy@IRe 0 ST
which foresees flushing the column with a 5 mmol/L solution oA A. Afterwards it is important to
prime thoroughly.

Raptor Polar X

Priming:

¢CKS YIydzZFlF OGdzNAy3a O2YLI ye 27F (K A-gystanwitrda¥néthaNdlicO 2 Y
solution ofMethylenediphosphonic Acid (Medronic Acid) (198#2).
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5.6.2. Method 1.1(M1.1): 6Gly&Co0.AS11€

Table18: Proposed L&MS/MS conditions for Ethephon, HEBhéphonmetabolite), Glyphosat, AMPAI¢Bhosate netabolite),
Glufosinate, MPPA (®osinate met&olite), N-AcetytGlufosinate(@ufosinate metabolite)Phosphoniacid

Instrument parameters
lonization mode
Column/temperature(see notes)
Pre-column

Prefilters

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions (m/z)

ESI neg

Dionex lonPac AS 11 2 x 250 mm (P/N 44077); 40°C

Dionex lonPac AGL 2 x 50 mm (P/N 44079)

€.g. Supelco column saver 2.0 um Filter (optional)

Water (3.1)

1 mMcitric acid h water adjusted to pH 11 witllimethylamine (DMA)

Note: You will neeadpprox0.5 mL DMAsolution for 500 mL 1 miditric acid inwater
Make sure your eluent filters can handle alkaline solvents (see notes)!!

%A Flow [mL/min] Time[min]
100 0.3 0

50 0.3 8

50 0.3 15

100 0.3 15.1

100 0.3 23

10-20 pL

(Note: in case of analyzing onfighephon 5 L may be enougtiepending on the instrument)
e.g. 0.05 or 0.1 pgBportion* + one level at the reporting limit

Compound Mass Transitions (m/z)
Glyphosate 168/63, 168/124, 168/150, 168/81
Glyphosate*C;, 5Ny (IL-1S) 171/63, 171/126

AMPA 110/63, 110/79, 110/8%*
AMPAIGIN; (IL-19 112/63,112/81

Ethephon 143/107, 143/79, 145/107

EthephonD; (IL-1S 147/111, 147/79 (optional, in case dfterferences)
HEPA 125/79, 125/95, 125/63

HEPAD; (IL-19 129/79, 129/97

Glufosinate 180/63, 180/136, 180/85, 180/95

Glufosinate-Ds (IL-19 183/63, 183/98

N-AcetytGlufosinate 222163, 222/59, 222/136
N-AcetytGlufosinate[acetyl]Ds (IL-IS 225/63, 225/137

N-AcetytGlufosinate[methyl]Ds (IL-1S 225/63

MPPA 151/63, 151/107, 151/133

MPPAD; (IL-1S 154/63, 154/136

AMPA: Aminomethylphosphonic acid;

MPPA: 3Methylphosphinicopropionic acid;

HEPA: Hydroxyethylphosphonic acid bydroxyethephon),

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (se€eTabte?2).

** Spe alsdb.6.1

Hints on Method 1.1

1. pHrelated precautions:As the pH of the mobile phase is quite high, it is recommendahlsdalkali

compatible componentse.g. metal fritsnstead of silica frits in the Eluent B reservoir; borosilicate 3.3 bottles in-
stead of glass bottles for eluent B; rotseals from alkalpersistent materials, such as PEEK (polyetherketone) or
Tefzel, rather than Vespel.

2. Handling of column, preeolumn and prefilters: See5.6.1 point4.a)

3. For general hints on analytesSee5.6.1
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Glyphosate AMPA Glufosinate MPPA Ethephon
168/63 110/63 180/63 150/63 143/107

0.1 ppm

on asparagus

0.1 ppm

on potato

0.1 ppm

on strawberry

C R L S R M ) Community Reference Laboratory
= A : for Pesticide Residues

EPRW 2008, June 15, Berlin 2 using Single Residue Methods
Figure6: Typical chromatograms of Glyphosate, AMPA, Glufosinate, MPPA and Ethephon spiked-QuPRalextracts

HEPA D4 (1S) HEPA HEPA HEPA
129/79 125/95 125/79°T 125/63

Pineapple
0.009 ppm

Figure7: Typical chromatograms of HEPA in real samples
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5.6.3. Method 1.2(M1.2): 6Gly&Co.AS 11HG

Table19: Proposed L&S/MSconditions for Ethephon, HEPAhEphonmetabolite), Glyphosat, AMPAIly@hosate netabolite),
Glufosinate, MPPA (@osinate metabolite),N-AcetytGlufosinate (Qufosinate metabolite), Fosetll, NAcetytAMPA and

Phosphaicacid.
Instrument parameters
lonization mode

Column/temperature

ESI neg

Dionex lonPac AS-HC 2 x 250 mm (P/N 052961); 40°C

(see also notes below)

Pre-column Dionex lonPac AGHHC 2 x 50 mm (P/N 052963)

Prefilters e.g. Supelco column saver 2.0 um Filter (optional)

Eluent A water (3.1)

Eluent B 1 mM tribasicAmmoniumcitrate inwater
%A Flow [mL/min] Time [min]
100 0.3 0

. 0 0.3 8

Gradient 0 0.3 16
100 0.3 16.1
100 0.3 23

Injection volume 10 uL

Calibration standards and levels

e.g. 0.05 or 0.1 pgBportion* + ore level at the reporting limit

Compound Mass Transitions (m/z)
Glyphosate 168/63, 168/124, 168/150, 168/81
Glyphosatel3G, 15N (L-1S 171/63,171/126
AMPA 110/63, 110/79, 110/8%*
AMPAICIN (L-I1S 112/63,112/81
N-AcetytAMPA 152/63, 152/79, 152/110
Ethephon 143/107, 143/79, 145/107
EthephonDs (IL-1S 147/111, 147/79 (optional, in case of interferences
HEPA 125/79, 125/95125/63
HEPAD; (IL-19 129/79, 129/97

Acquired mass transitions (m/z) Glufosinate 180/63, 180/136, 180/85, 180/95
GlufosinateDs (IL-1S 183/63, 183/98
N-AcetytGlufosinate 222/63, 222/59, 222/136

AMPA: Aminomethylphosphonic acid;

N-AcetytGlufosinate[acetyl]Ds (IL-IS
N-AcetytGlufosinate[methyl]Ds (IL-1S
MPPA

MPPAD: (IL-19

FosetytAl:

FosetytAl-Dss (IL-1S):

Phosphonic acid***

Phosphonic acig®0; (IL-1S

MPPA: 3Methylphosphinicopropionic acid;
HEPA: Hydroxyethylphosphonic acidl{gdroxy-ethephor)
* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).

** Seealso5.6.1
*** Seeals05.6.1
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225/63

151/63, 151/107, 151/133
154/63, 154/136

109/81, 109/63(Fosetyl)
114/82, 114/63(FosetyHDs)
81/79, 81/63

87/85, 87/67
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Hints on Method 1.2

1. Handling of column, precolumn and prefilters: See5.6.1 point4.a)

2. Peak splitting:Using this M 1.2 some compounds (e.g. Glyphosate) in some commaodities tend to give two shar,
peaks. The corresponding-ik typically behaves equally, so that quantification with any of the two peaks re-
mains accuree

Intereference of Phosphonic acid by Fosetgkees.6.1

Intereference of Phosphonic acid by Phosphoric aSée5.6.1

IL-IS of NAcetytGlufosinate D: See6

For general hints on analyteSee5.6.1
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Figure 8: Typical chromatograms of EthephoRMEPA, Glyphosat, AMPA, Glufosinate, MPPAcetytAMPA, N-Acetyt
Glufosinate FosetyAl and Phosphonic acid at 0.1 mg/Lmethanolwith 1%formic acid

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM) 350f 101



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

5.6.4.Method 1.3(M1.3): 6Gly&Co.Hypercarlg

Table20: Proposed L&MS/MS conditions for Ethephon, HEBA&ephon metabolite), @phosat, AMPA (Glyphosate metabolite),
N-AcetytGlyphosatgGlyphosate metaboliteN-AcetytAMPA (Gphosate me&abolite), Glufosinate, MPPA |(@osinate metabo-
lite), N-AcetytGlufosinate(@ufosinate metabolite), Fosetll, Maleic HydrazideCyanuric acid and Bialaphos

Instrument parameters
lonization mode
Column/temperature
Pre-column

Prefilters

Eluent A

Eluent B

Gradient

Injection volume
Dilution
Calibration standards and levels

Acquired mass transitions (m/z)

ESI neg

Hypercarb 2.1 x 100 mm §m (P/N35005102130); 40°C
Hypercarb Guard 2.1 x 10 mm fm (P/N 35004.02101)
e.g. Supelco column saver 2.0 um Filter (optional)

1%acetic acid inwater + 5%methanol
1%acetic acid ilfmethanol

%A Flow [mL/min] Time [min]
100 0.2 0

70 0.2 10

70 0.4 11

70 0.4 18

10 0.4 19

10 0.4 22

100 0.2 221

100 0.2 30

5 uL

Not regularly; in case aftrongmatrix interferences 8.0-fold (see also Hints 8.)
e.g. 0.05 or 0.1 pdBportion* + one level at the reporting limit

Compound

Glyphosate
Glyphosatel3G,°N (L-1§
AMPA**

AMPAICISN (L-19
N-AcetyFAMPA:
N-AcetytGlyphosate
N-AcetytGlyphosateDs (IL-1S
Ethephon

EthephonD; (IL-1S

HEPA

HEPAD; (IL-19

Glufosinate

GlufosinateDs (IL-1S
N-AcetytGlufosinate:
N-AcetylGlufosinate[acetyl]Ds (IL-IS
N-AcetylGlufosinate[methyl]Ds (IL-1S
MPPA

MPPAD:; (IL-19

FosetytAl

FosetytAl-Dss (IL-1S

Maleic Hydrazide

Maleic HydrazideD; (IL-|S
Maleic Hydrazide'3C, (IL-1S)
Cyanuric acid

Cyanuric aciel3G

Bialaphos
DesmethyiDimethoate

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79,110/81**

112/63, 112/81

152/63, 152/79, 152/110

210/63, 210/150, 210/79, 210/148
213/63, 213/153

143/107,143/79, 145/107
147/111, 147/79

125/79, 125/95, 125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95
183/63, 183/98

222/63, 222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133
154/63, 154/136

109/81, 109/63 (detected as Fosetyl)
114/82, 114/63 (detected asSosetyiDs)
111/82, 111/42, 111/55, 111/83
113/42, 113/85

115/87, 115/58

128/42, 128/85

131/43, 131/87

322/88, 322/94, 322/134
214/104, 214/95, 214/136

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).

** Seealso5.6.1
*** Seealso5.6.1
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1. Handling of column, precolumn and prefilters: See5.6.1point 4.a)4.b)

arMwDn

see als®.6.1).

6. IL-IS of NAcetytGlufosinate D see6

7. Reference In case of the determination of Fosetyl and Phosphonic acid on the Hypewlaran, we refer to

Mass spectrometric interference of AMPA and Fosetyl: §c@.1
Intereference of Phosphonic acid by Fosety&e5.6.1
Degradation of Ethephon to Phosphonic acgke5.6.1
Dilution: For certain matrices it can be beneficial to dilute the sample extrab®-ld before injection or to

inject smaller volumes (2 pL). Dilution of the sample extract is highly recommended for matrices containing
high amounts of protein such as oily seeds, pulses and commodities of animal origin in general. In routine analy
sis there is an option run undiluted extracts for screening and in case of a positive result repeat measuremer
with a diluted extract (provided that thre is no issues with false negatives, in iblated extracts are injected,

the patent of D. Rosati and C. Venet from BaympScience (Pateo. WO 2006079566 Al).
8. For general hints on analytesSee5.6.1
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Figure9: Chromatograms ofslyphosate, AMPA,-NcetytAMPA N-AcetytGlyphosate Ethephon, HEPA, Glufosinate, MPPA, N
AcetylGlufosinate Fosetyl,Maleic Hydrazide Cyanuric acid and Bialaphas 0.02mg/kg on apple extract and Desmethw
Dimethoat at 0.03 mg/kg orcherry extract
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5.6.5.Method 1.4 (M1.4): PerChloPhas
Table21: Proposed LMS/MS conditionfor Phosphaicacid (Fosetyl metabolite), Perchlora@hlorate, Bromidand Bromate

insirument parameters

lonisation mode ESheg

Column/temperature Hypercarb 2.1 x 100 mm §m (P/N 35008.02130); 40°C

Pre-column Hypercarb Guard 2.1 x 10 mm fm (P/N 35008.02101)

Prefilters e.g. Supelco column saver 2.0 um Filter (optional)

Eluent A 1%acetc acid inwvater + 5%methanol

Eluent B 1%acetc acid inmethanol
%A Flow [mL/min] Time [min]

. 100 0.4 0

Gradient 70 04 10
100 0.4 10.1
100 0.4 15

Injection volume 5 pL

Dilution 5-fold dilution withmethanol+ 1%formic acid
(1 uL sample extract 4 uL methanol+ 1%formic acig

Calibration standards and levels €.9.0.05 or 0.1 pdSportion* + ore level at the reporting limit
Compound Mass Transitions (m/z)
Bromate 127/95, 129/113, 127/111, 129/97
Bromate-180; (IL-1S 135/117
Bromide* 81/81, 79/79
Chlorate 83/67, 85/69

Acquired mass transitions Chlorate'80; (IL-19 89/71, 91/73
Perchlorate 99/83, 101/85
Perchlorate!80, (IL-IS 107/89, 109/91
Phosphonic acid 81/79, 81/63
Phosphonic acig€O; (IL-1S 87/85, 87/67
Thiocyanage 58/58
Thiocyanae 13C15N 60/60

* A 5-fold dilution is used for Bromide screening.rlepantification purposesvhere Bromide exceeds approkmg/kg, the sam-
ple extracts should be dilutegl.g.250fold (50-fold manually and-fold by the HPLC)

Hints on Method1.4

Handling of column, precolumn and prefilters: see5.6.1point 4.ay.b).
Crosscontamination and other issues on Perchlorate and Chlora$ee5.6.1
Degradation of Ethephon and Fosetyl to Phosphonic a8de5.6.1

Intereference d Phosphonic acid by Phosphoric acid and impact of dilutiSeg5.6.1
Improving selectivity of Bromide analysiSee5.6.1
For general hints on analyteSee5.6.1

ok wNRE
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Figure10: Chromatograms of Bromate (0.02g/kg) in currant extract Bromide (Ing/kg) in currant extract Phosphonic acid
(0.05mg/kg) in currant extractPerchlorate (0.0ing/kg) in currant extract Chlorate (0.0Ing/kg) in currantextractand Thiocy-

anate (1 mg/kg) in porree extract.
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5.6.6.Method 1.5(M1.5):¢Gly&Co.on Trinity Q¥

Table 22 Proposed L®IS/MS conditions for GlyphosatéyMPA, NAcety!AMPA, NAcetylglyphosate, Ethephon, HEPA,
Glufosinate, NAcetytGlufosinate, MPPA and FosefJ| Maleic Hydrazide, Cyanuric acid, Bialaphos, Bromide, Chlorate, Perchlo-

rate, Phosphonic acid

instrument parameiers

lonisation mode
Column/temperature
Pre-column
Prefilters

Eluent A

Eluent B

Gradient

Injection volume
Dilution

Calibration standards and levels

Acquired mass transitions (m/z)

ESI neg

Acclaim Trinity Q1 100x2.1 mm; 3 um (P/N 079717; Thermo Fisher Scientific); 30 °C

Acclaim Trinity Q1 Guard Cartridge 2.1x10 mm, 5 um (P/N 083244; Thermo Fisher Scien

e.g. Supelco column saver 2101 Filter (optional)
50 mM Ammonium formate (pH 2.9) in water+acetonitrile 6+4
5 mL 5 M Ammoniumformate and 4.5 mL Formic acid ad 30@ater, add 200 mIACN

Acetonitrile

Time [min] Flow [mL/min] %A

0 0.5 100

10 0.5 100

10.1 0.5 18.2 ( 90 % acetonitrile)
13 0.5 18.2 { 90 % acetonitrile)
13.1 0.5 100

18 0.5 100

10 pL

Not regularly; in case of many matrix interference$sfold

e.g. 0.05 or 0.1 pg/IS portion* + one level at the reporting limit

Compound

Glyphosate
Glyphosatel3G, 5N (L-1S
AMPA**

AMPAICISN (L-19
N-AcetylAMPA:
N-AcetytGlyphosate
N-AcetytGlyphosateDs (IL-1S
Ethephon

EthephonDs (IL-1S

HEPA

HEPAD (IL-19

Glufosinate:

GlufosinateDs (IL-19):
N-AcetylGlufosinate
N-AcetylGlufosinate[acetyl]Ds (IL-IS
N-AcetylGlufosinate[methyl]Ds (IL-1S
MPPA:

MPPAD; (IL-19

FosetytAl

FosetylAl-Dss (IL-19

Maleic Hydrazide

Maleic HydrazideD; (IL-|S
Maleic Hydrazide'3C, (IL-1S)
Cyanuric acid

Cyanuric acidl3G
Bialaphos

Bromide*

Chlorate

Chlorate!80s (IL-19
Perchlorate
Perchlorate1804 (L-IS
Phosphonic acid
Phosphonic acidéO; (IL-1S

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79, 110/81**

112/63 112/81

152/63, 152/79, 152/110

210/63, 210/150, 210/79, 210/148
213/63, 213/153

143/107, 143/79, 145/107
147/111, 147/79 (optionalkvheninterferences)
125/79, 125/95, 125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95
183/63, 183/98

222/63, 222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133

154/63, 154/136

109/81, 109/63 ¢achdetected as Fosetyl)
114/82, 114/63(eachdetected as FosetyDs)
111/82, 111/42, 111/55, 111/83
113/42, 113/85

115/87, 115/58

128/42, 128/85

131/43 131/87

322/88, 322/94 322/134

81/81, 79/79

83/67, 85/69

89/71, 91/73

99/83, 101/85

107/89, 109/91

81/79, 81/63

87/85, 87/67

* |t isrecommenakd to use an optimized collision energy for Bromide as describ&doirl

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)
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Hints on Method 1.5
1. For general hints on analytes sée6.1
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Figure11: Chromatograms of Glyphosate, AMPAABetytAMPA N-AcetytGlyphosate Ethephon, HEPA, Glufosinate, MPPA, N
AcetylGlufosinate FosetylMaleic HydrazideCyanuric acid, Bialaphos and Bromide at @n@2kg each,Phosphonic acid at 0.05
mg/kg, as well aghlorate and Perchlorate at 0.008g/kg each, alin black currant extract.
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5.6.7. Method 1.6 ¢Gly&Co.on Torus DEA(M1.6a) €

(APPC)(M1.6bE

Single Residue Methods

@Iy&LCooon Anionic Polar Pesticide Column

Table 23: Proposed LMS/MS conditions forGlyphosate, AMPA, NAcetylAMPA, NAcetylGlyphosate, Ethephon, HEPA,
Glufosinate, NAcetytGlufosinate, MPPA-osetyAl, Trifluoroacetic acid?hosphonic acid and Bromide

lonisation mode

insirument parameers
ESI neg
M1.6a:2 | GSNE ¢ 2 NHzA «59! HOM YY E mMan YYT wmc

Column/temperature

Pre-column

Prefilters
Eluent A
Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions (m/z)

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

M1.6b; Waters Anionic Polar Pesticide Colu(PPG)130A, 5 um, 2.1 mm x 100 mm; 50 °C
Ml6a2 | G SNA ¢2NHzZA®59! =+ yDdzZd NRu H®M YY E ¢
M1.6b. Waters Anionic Polar Pesticide VanGuard Cartridge, 130A, 5um, 2.1 mm X 5 mm
Waters ACQUITY UPLC Colurdnine Filter Kit [205000343]

1.2% formic acid invater
0.5 % formic acid iAcetonitrile

%A Flow [mL/min] Time [min]
10 0.5 0

10 0.5 0.5

80 0.5 15

90 0.5 4.5

90 0.5 17.5

10 0.5 17.6

10 0.5 23

10 pL

e.g. 0.05 or 0.1 pg/IS portion* +ne level at the reporting limit;
Standard solutions of Fosetyl and Ethephon (and thei®$) may be contaminated with nativ
Phosphonic acidrhichmay potentially lead to false positives or shifted calibration, Séel

Compound

Glyphosate
Glyphosate!3G, 5N (L-19
AMPA

AMPAICIN (L-19
N-AcetyFAMPA:
N-AcetytGlyphosate
N-AcetytGlyphosateDs (IL-1S)
Ethephon

EthephonD; (IL-1S

HEPA

HEPAD, (IL-19

Glufosinate

GlufosinateDs (IL-1S
N-AcetytGlufosinate
N-AcetytGlufosinate[acetyl]Ds (IL-1S
N-AcetytGlufosinate[methyl]Ds (IL-1S
MPPA

MPPAD; (IL-19

FosetytAl

FosetytAl-Dys (IL-19
Trifluoroacetic acid (TFA)
Trifluoroacetic acidt3G (IL-IS
Phosphonic acid
Phosphonic aciel80s; (IL-1S
Bromide

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79, 110/81

112/63,112/81

152/63, 152/79, 152/110

210/63, 210/150, 210/79, 210/148

213/63, 213/153

143/107, 143/79, 145/107

147/111, 147/79 (optional, when interferences)
125/79, 125/95, 125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95

183/63, 183/98

222/63,222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133

154/63, 154/136

109/81, 109/63 (each detected as Fosetyl)
114/82, 114/63 (each detected as Fosef¥)
113/69, 113/113

115/70

81/79, 81/63

87/85, 87/67

81/81, 79/79
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Hints on Method 1.6a and Method 1.6b

1. Handling of column, precolumn and prefilters: see5.6.1point 4.a)4.c)

2. Maleic hydrazide and Cyanuric acid on Torus DERAe intention was to cover all analytes of M1.3 with M1.6.
During method development, however, it became clear that Matgidrazide and Cyanuric acid showed a very
poor retention on this column, with retention times close to the deade, heavy interefernces of matrix com-
ponents on peak shapeand intensities (signal suppressior§igure14 shows exemplarily chromatograms ob-
tained upon injection of standards in solvent and in extracts of plum, broccoli, soy and onion at 0.1 pg/mL. Prog
er evaluation of the peakat low concetrationsis often not possible. Fortunately Maleic Hydrazide can also be
covered by M 4.25,6.15, whereasCyanuric acid is not regulated.

3. For gereral hints on analytesSee5.6.1
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Figure12: Chromatograms of Glyphosate, AMPAABEtytAMPA N-AcetytGlyphosate Ethephon, HEPA, Glufosinate, MPPA,
N-AcetytGlufosinate Fosetyl at 0.04ng/kg on cucumber extraatsingi: 2 I i S N&
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201211_037 4: MRM of 3 Channels ES- 201211_037 13: MRM of 3 Channels ES- 201211_037 17: MRM of 4 Channels ES-
229 109.904 > B0.787 (AMPA) 431 168 > 63 (Glyphosate) 209.968 > 149.943 (N-Acetyl-Glyphosat)
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Figure13: Chromatograms of Glyphosate, AMPAABEtytGlyphosate at 0.06 mg/kg, Glufosinate at 0.036 mg/kg, HEPA, MPPA,
N-AcetytGlufosinate at 0.02#ng/kg, Ethephon, Fosetyl at 0.0&®y/kg, all in strawberry extract and Phosphonic acid at
0.06mg/kg, Bromide at 6mg/kg both in lemon extract usingi: Waters Anionic Polar Pesticide Column, 130fym5
2.1mm x100 mm
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Solvent Plum Broccoli Soy
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Figure14: Exemplary peak shapes of Cyanuric acid Baleic hydrazide in solvefased standards anih standards of fum,
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56.8.Method 1.7t SNJ Kf 2t K2 & (Milyad ¢ 2 RBA & 5 $ NWhidhic PdakKPestideZ gf-

umn (APPCYM1.7h0 €

Table24: Proposed LMS/MS conditions for PerChlorate, Chlorate, Phosphonic acid and Bormide

Instrument parameters

lonisation mode

Column/temperature
Pre-column
Prefilters

Eluent A

Eluent B

Gradient

Injection volume
Calibration standards and levels

Acquired masdransitions (m/z)

Hints on Method 1.7

ESI neg

M1l.7a M1.7b
2 §SNA ¢2NdzaAun59! H| Waters Anionic Polar Pesticide Column, 13
um; 50 °C 5 pm, 2.2 mm x 100 mm; 50 °C
2| GSNBE ¢2NbzZAu59! =+ || Waters Anionic Polar Pesticide VanGua
mm; 1.7 um Cartridge, 130A, 5um, 2.1 mm X 5 mm
Waters ACQUITY UPLC Columhire Filter| Waters ACQUITY UPLC Columhine Filter
Kit [205000343] Kit [205000343]

1.2% formic acid + 10 mmol ammoniu
formate inwater
0.5 % formic acid in Acetonitrile

1.2% formic acid + 15 mmol ammoniu
formate in water
0.5 % formic acid in Acetonitrile

1. Handling of column, precolumn and prefilters: See5.6.1point 4.a)4.c)
2. Intereference of Phosphonic acid by Phosphoric a8ée5.6.1
3. For general hints on analyteSee5.6.1

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

%A ;:rLOIY;Imin] Time [min] %A ;:r:] Olil}lmin] Time [min]
10 0.5 0 10 0.5 0
10 0.5 0.5 10 0.5 0.5
80 0.5 15 80 0.5 15
90 0.5 4.5 90 0.5 4.5
90 0.5 17.5 90 0.5 135
10 0.5 17.6 10 0.5 13.6
10 0.5 23 10 0.5 23
10 pL
e.g. 0.05 or 0.1 pg/IS portion* + one level at the reporting limit
Compound Mass Transitions (m/z)
Bromide 81/81, 79/79
Chbrate 83/67, 85/69
Chlorate'80; (IL-1S 89/71, 91/73
Perchlorate 99/83, 101/85
Perchlorate!80, (IL-IS 107/89, 109/91
Phosphonic acid 81/79,81/63
Phosphonic acig®0; (IL-1S 87/85, 87/67
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201127_108 3: MRM of 3 Channels ES- 210226_016 6: MRM of 3 Channels ES- 201127_108 2: MRM of 2 Channels ES-

6.09 82.84 > 66.859 (Chlorate) 767 98.777 > 82.865 (Perchlorate) 80.84 > 78.84 (Phosphonic acid)
556 2.93e3 2196 5.09e3 4.02e3
Area 1 Area Area
ES B2 ®
4.91
196
0 - - Time 0 —rr r Time 2 Time
4.00 5.00 6.00 7.00 8.00 6.00 7.00 8.00 9.00 10.00 3.50 4.00 4.50 5.00 5.50 6.00
201127_108 1: MRM of 2 Channels ES-
7.04 81> 81 (Bromide)
207113 7.86e5
Area
ES
............. . Time
5.00 6.00 7.00 8.00 9.00

Figurel5: Chromatograms o'f Chlorate at 0.03mg/kg, Perchlorate at 0.01 mg/kg, Phosphonic acid at 0.05 mg/kg and Bromide &
5.0mg/kg, all in lemon extract usirig Waters Anionic Polar Pesticide Column, 130A, 5 pm, 2.1 mm x 100 mm; 50 °C.

Grape Onion
10000 543 10000 541
Z 2
. . 5 5000 % 5000
Phosphonic acid 81/79 E E
; 0 T ? T T
0 4 2 5 Y5 3
Tirme. min
18.88 18.83
1.0e6
Z 106 2 ;
Perchlorate 99/83 T 506 } E s
IL .
i3 0.0e0 T T = T T
0.0e0 T T 3 T T
R R 17 1BT % 21
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Time, min
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Time, min
1500 6000
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g g
Bromide 81/81 E 500 £ 2000
RPN i RS RN
g 9 F 1o 8 9 i 11 12
Time, min Time, min
Figure16: Exemplary chromatograms of Phosphonic acid, Perchlorate, Chlorate and Bromideragk@bn Garpe and Onion
usingi:2 F U SNAR ¢ 2 Ndzan59! H®M YY E mnn YYT medt XYT pn c/ @
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5.6.9. Method 1.8(M1.80 Y &t S NWlalgin ch Ardohig/Polar Pesticide Column (AP®C)
Table 25: Proposed LMS/MS conditions for Perchlorate, Chlora@ganuric acidnd Maleic hydrazide

insirument parameters

lonisation mode ESI neg
Column/temperature Waters Anionic Polar Pesticide Column, 1394m,2.1 mm x 10 mm; 50 °C
Pre-column Waters Anionic Polar Pesticide VanGuard Cartridge, 130A, 5um, 2.1 mm X 5 mm
Prefilters Waters ACQUITY UPLC Colurdnirie Filter Kit [205000343]
Eluent A 1.2% formic acid an80mM NHi-formate in water
Eluent B 85 %ACN : 10 % MeOH : 5 % water
%A Flow [mL/min] Time [min]
0 0.5 0
. 0 0.5 1.5
Gradient 70 05 45
70 0.5 7.0
0 0.5 7.1
0 0.5 15
Injection volume 10 pL
Calibration standards and levels e.g. 0.05 or 0.1 pg/IS portion* + one level at the reporting limit
Compound Mass Transitions (m/z)
Cyanuric acid 128/42, 128/85
Cyanuric acid®G (IL-19 131/43
Chlorate 83/67, 85/69 83/51
. " Chlorate80;3 (IL-IS 89/71, 91/73
Acquired mass transitions (m/z) Perchlorate 99/83, 101/85 99/67
Perchlorate!80, (IL-IS 107/89, 109/91
Maleic hydrazide 111/83, 111/55, 111/41
Maleic hydrazide DZIL-1S) 113/85
Maleic Hydrazide3G, (IL-IS) 115/87, 115/58

* One IS portion is the absolute-t®ass contained in the prepared calibration standard solution (se€Talbte?2).
** Depending on matrix; better tsM 1.3

Hints on Method 1.8
1. For general hints on analyteSee5.6.1

201215_0186 2: MRM of 3 Channels ES- 201215_018 4: MRM of 3 Channels ES- 201215_0186 8: MRM of 2 Channels ES-

5.1 82.84 > 66.859 (Chlorate) 4.39 98.777 = 82.865 (Perchlorate) 1.13 127.904 > 41.871 (Cyanuric acid)
426 4.52e3 26869 3.15e4 31157 4.10e5
Area Area 1 Area
& & &
0 e e s — - Time [1 S — Time 0 S i Time
4,00 4.50 5.00 5.50 6.00 6.50 3.00 3.50 4.00 4.50 5.00 5.50 050 1.00 1.50 200
201215_036 6: MRM of 4 Channels ES-
110.904 > 82.845 (Maleic hydrazide)
2.18e5
Area
ES
3.08
4284
1 T Time
250 3.00 3.50 4.00

Figure 17: Chromatograms of Chlorate at 0.03mg/kg, Perchlorate at 0.01 mg/kg, Cyanuric acid and Maleic hydi
0.05 mg/kg, all in lemon extract
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5.6.10.Method 1.9(M1.90 Gly&Co2y wl LIi2NJ t 2 F NJ - ¢

Table 26: Proposed L®MS/MS conditions for Glyphosate, AMPA, Ethephon, HEPA, Glufosinate, NiIRB&tytGlufosinate,
FosetyAl, Bialaphos, Bromid€Chbrate,) Perchlorate, Phosphonic acid

insirument parameers

lonisation mode
Column/temperature
Pre-column

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions (m/z)

Hints on Method 1.9

ESI neg

Restek Raptor Polar X LC column, 90A, 2,7 pm, 2.1 mm x 30 mm; 50 °C
Restek Raptor Polar X &@umn, 90A, 2,7 pm, 2.1 mm »xi@m; 50 °C

0.5% formic acid invater
0.5% formic acid in acetonitrile

%A Flow [mL/min] Time [min]
10 0.5 0.5

60 0.5 15

90 0.5 11.5

90 0.5 14

10 0.5 14.1

10 0.5 17

10 pL

e.g. 0.05 or 0.1 pg/IS portionone level at the reporting limit;
Standard solutions of Fosetyl and Ethephon (and thei®$) may be contaminated with nativ
Phosphonic acidzhichmay potentially lead to false positives or shifted calibration, Séel

Compound

Glyphosate
Glyphosate!3G, >N (L-19
AMPA

AMPAICIN (L-19
Ethephon

EthephonD; (IL-1S

HEPA

HEPAD; (IL-19

Glufosinate

GlufosinateDs (IL-1S
N-AcetytGlufosinate
N-AcetytGlufosinate[acetyl]Ds (IL-1S
N-AcetytGlufosinate[methyl]Ds (IL-1S
MPPA

MPPAD: (IL-19

FosetytAl

FosetytAl-Dys (IL-19
Trifluoroacetic acid (TFA)
Trifluoroacetic acid3G (IL-1S
Bialaphos

Bromide

Chlaate

Chlorate'80; (IL-19
Perchlorate

Perchlorate80, (IL-1S
Phosphonic acid
Phosphonic acie80s; (IL-1S

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79, 110/81

112/63, 112/81

143/107, 143/79, 145/107

147/111, 147/79 (optional, when interferences)
125/79, 125/95, 125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95

183/63, 183/98

222/63,222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133

154/63, 154/136

109/81, 109/63 (each detected as Fosetyl)
114/82, 114/63 (each detected as Fosef¥)
113/69, 113/113

115/70

322/88, 322/94, 322/134

81/81, 79/79

83/67, 85/69

89/71, 91/73

99/83, 101/85

107/89, 109/91

81/79, 81/63

87/85, 87/67

1. Handling of column, precolumn and prefilters: Seeb.6.1point 4.a}4.c)
2. For general hints on analyteSee5.6.1

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)
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Figurel8: Typical chromatograms istrawberry extracts spiked at Org/kg.
*for Chlorate matrix dependent retention time shifts were observed
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5.6.11.Method 1.10 (ML.100 Y

Single Residue Methods

GD2gEIne@sSt Aad bé
Table27: Proposed L®IS/MS conditions fofor Glyphosate, AMPA-AcetytGlyphosate Ethephon, HEPA, Glufosinate, MPPA,

N-AcetytGlufosinate, Bromide, Chlorate, Perchlorate, (Fogdtgihd Phosphonic acid)

nstmentparameters

lonisation mode
Column/temperature
Pre-column
Prefilters

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions (m/z)

Hints on Method 1.9

ESI neg

Sielc Obelisc NLOOA, 5 pym, 2.fnm x 150 mn{SIELC; GR1.150.0510)50°C
Sielc Obelisc N, 1004, 5 pm, 2.1 mi®xmm (SIELC; @N.G.0510)50°C

e.g. Supelco column saver 2.0 um Filter
1% formic acid in water
0.5 % formic acid iAcetonitrile

%A Flow [mL/min] Time [min]
10 0.4 0.5

80 0.4 2

90 0.4 9

10 0.4 9.1

10 0.4 13

10 uL

e.g. 0.05 or 0.1 pg/IS portion + one level at the reporting limit;

Standard solutions of Fosetyl and Ethephon (and thei8$) may be contaminated with nativ
Phosphonic acidthichmay potentially lead to false positives or shifted calibration, Séel

Compound

Glyphosate
Glyphosatel3G, 15N (L-1S
AMPA

AMPAICIN (L-19
N-AcetytGlyphosate
N-AcetytGlyphosateDs (IL-1S)
Ethephon

EthephonDs (IL-1S

HEPA

HEPAD, (IL-19

Glufosinate

GlufosinateDs (IL-1S
N-AcetytGlufosinate
N-AcetytGlufosinate[acetyl]Ds (IL-1S
N-AcetytGlufosinate[methyl]Ds (IL-1S
MPPA

MPPADs (IL-19

FosetytAl

Fosety}Al-Dys (IL-1S
Trifluoroacetic acid (TFA)
Trifluoroacetic acid3G (IL-1S
Maleic Hydrazide

Maleic HydrazideD; (IL-1S
Maleic Hydrazide3G, (IL-1S)
Cyanuric acid

Cyanuric aciel3G

Bromide:

Chlorate

Chlorate80; (IL-1S
Perchlorate

Perchlorate!80, (IL-1S)
Phosphonic acid
Phosphonic acig®0; (IL-|S

1. For general hints on analyteSee5.6.1

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79, 110/81
112/63,112/81

210/63, 210/150, 210/79, 210/148
213/63, 213/153

143/107, 143/79, 145/107
147/111, 147/79

125/79, 125/95, 125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95
183/63, 183/98

222/63, 222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133
154/63, 154/136

109/81, 109/63 (each detected as Fosetyl)
114/82, 114/63 (each detected as Fosef})
113/69, 113/113

115/70

111/82, 111/42, 111/55, 111/83
113/42, 113/85

115/87, 115/58

128/42, 128/85

131/43, 131/87

81/81, 79/79

83/67, 85/69

89/71, 91/73

99/83, 101/85

107/89, 109/91

81/79, 81/63

87/85, 87/67
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5.6.12.Method 2(M2): & C 2 a $ (iMalkic HyyfaRidé
Table28: Proposed LMS/MS coditions for FosetyAl, Maleic Hydrazideand Perchlorate

Instrument parameters

lonization mode
Column/temperature
Prefilters

Pre-column

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions

ESI neg

Obelisc R 2.1 x 150 mm 5 um 100 A; (SIEL21QB0.0510)
e.g. Supelco column saver 2.0 um Filter

Obelisc R 2.1 x 10mm 5 um

(SIELG)R21.G.0510)

50 mmol NBformate inwater + 0.1 %ormic acid

use brown glass bottles

Acetonitrile

%A Flow [mL/min] Time [min]
3 0.3 0

10 0.3 6

70 0.5 15

70 0.5 18

3 0.5 18.1

3 0.5 28

5uL

e.g.0.05 or 0.1 pgSportion*, + one level at the reporting limit

ForMaleic HydrazidéMH) an additional level dt or 2 pg/mLmay be useful as well, due to hig
residue levels; consider that MH is typically only relevant for potatoes and crops of the
family (onions etc.)

Compound Mass Transitions (m/z)

FosetytAl 109/81, 109/63(detected as fosetyl)
FosetytAl-Dys (IL-1S 114/82, 114/63(detected afosetytDs)
Maleic Hydrazide 111/82, 111/42, 111/55, 111/83
Maleic HydrazideD, (IL-IS 113/42,113/85

Maleic Hydrazide'3c, (IL-1S) 115/87, 115/58

Perchlorate 99/83, 101/85

Perchlorate!80, (IL-IS 107/89, 109/91

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).

Hints on Method 2

1. Contamination of Maleic hydrazide fwvith native Maleic hydrazideSee5.6.1
2. For Perchlorate better run Method 1.3 or 114
3. For gereral hints on analytesSee5.6.1
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Recovery test on strawberry
0.1mg/kg

(corresponds td®.05 pg/mLat 100%
recovery)

g § & § § 8 8 8

Solvent calib.0.005 pg/mL
(Correspondso 0.01 mg/kg

Solvent calib.0.05 pg/mL
Correspndsto 0.1 mg/kg

FosetytAl 109 / 81

FosetytAl 109 / 63

FosetytAl Dis 114 / 82(19

Figurel9: Typical chromatograms of Fose in strawberry extract and in solvebasedstandards

Piites

[ ARERRRRRRARN]

gy 8§ 8 8 8 8.8 §

Solvent calib.0.1 mg/kg
Corresponds t®.05 pg/mL

market: n.d.
(0.5 gonion equivalentgmL)

SREEE
p—

3 5 R B BB EE

L

Extract of organic onion from the

containingca. 0.1 mg/kg Maleic
Hydrazide.
(0.5 g onion equivalents /mL)

Extract of onion from the market

I E
I::“ Tl I ) Extract of onion from the market
- containingca. 4 mg/kg Maleic
e Hydrazide.
- (0.5 g onion equivalents /mL)
Maleic HydrazideD. Maleic Hydrazide Maleic Hydrazide Maleic Hydrazide
113/42 (9 111/ 82 (target ion) 111/55 111/42

Figure20: Typical chromatograms dflaleic Hydrazidén onionextracts and irsolventbased standarsl

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)
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5.6.13. Method 3 (M3): 6GAmitrole&Ca¢

Table29: Proposed L&IS/MS conditions for Amitrole, Chlormequat, Mepiquat, Daminozide, ETU, PTU, Tripigigmroquat

and Cyromazine

nstumen parameters

lonisation mode
Column/temperature

ESI pos

Obelisc R 2.1 x 10 mm 5 pum

Pre-column (SIELC; ORL.G.0510)

Prefilters e.g. Supelco column saver 2.0 um Filter
5 mmol NH-formate inwater

Eluent A
Use brown glaskottles

Eluent B 5 mmol NH-formate acetonitrile/water 95 :5 (v/v)
%A Flow [mL/min]
2 0.4

. 2 0.4

Gradient 80 04
80 0.4
2 0.4
2 0.4

Injection volume 5puL

Calibration standards and levels
Compound

Amitrole

Amitrole-15N (IL-1S

Amitrole-13N,,13G, (IL-1S

Chlormequat

ChlormequatD; (IL-1S

Mepiquat

Mepiquat-Ds (IL-19

Daminozide

Daminozide!3C, (IL-1S

DaminozideDs (IL-19

Cyromazine

CyromazineD; (IL-1§
ETW(Ethylenethiourea)

ETUD, (IL-19

PTU-b X 41,2Propylene)thioureg*:
PTUDG6 - b X-1,2-Propylene)thioureaD6**:
PTUDG6 -b > 41,3Propylene)thioureaD6)*
Trimethylsulfonium

TrimethylsulfoniumDg (IL-1S

Difenzoquat

No IL-IScurrently available

Acquired mass transitions

Obelisc R 2.1 x 150 mm 5 pm 100 A (SIELQ1QB0.0510); 40°C

Time [min]
0

25

5

11

11.1

18

e.g. 0.05 or 0.1 pgBportion* + one level at the reporting limit

Mass Transitions (m/z)

85/43, 85/57, 85/58

86/43

89/44

122/58, 122/63124/58

126/58

114/98, 114/58

117/101

161/143, 161/61, 161/101 , 161/115, 161/44
165/147, 165/44

167/149 165/97

167/68, 167/125167/85, 167/108,
171/86, 171/68

103/44, 103/60, 103/86

107/48

117/100, 117/58117/60, 117/72
123/64, 126/74

(123/64)

77162, 77147

86/68, 86/50

249/77, 249130, 249/193

* OnelSportion is the absolutéSmass contained in the preparexglibration standard solution (see al$able?2).

= The acronym PTU, commonly dder the propineb degradant-Methyl-2-A Y A

propylenethiourea=b  4i,3-Propylengthioureal’

Hints on Method 3

RFET 2t ARAYIRGKAZYS T
Propylene)thiourea b X dso-propylenethiourea(CAS No. 20586-1). The same accronyis, however) f a 2 S
b-Trimethylenethioureg CAS No.: 21229-2).

dza SR

1. For Paraquat, DiquafTrimethylsulfoniumand N,NDimethylhydrazine better run Method 45.6.14

2. For general hints on analyteSee5.6.1

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

54 0f 101

bXb
FT2N



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

Sed
12000
1565 1565 4 \
‘10000
& g ) 34 ‘
ERRT =3 3 Eare
g i am 5 .
5084 4000 5064
Ted
/'km 2000 h
piap Emt " . Wttt 1060 e b L e
2 1 [ [ S I [ 6 IR I A ¢ 4 6 g L] zod 6 8 10 1 i
Time, min Tirne. min Time, min . . Time, min
Amitrole 85 /43 Mepiquat 114/98 Chlormequat 122/58 Daminozide 161 /143
1585
00
1465 et
3000
1265 fad
. Bl .
g 10 g g e
- 3w z
5 I g
ER = z
24
40ed 100 g
500 ted
2064
' 1 L e Vi ™ e WP
0060 I le
¢4 6 8 W 12 14 ¢4 B 8 WM R ]
Time. min Time, min Time. min
Cyromazine 167/68 ETU 103/44 PTU 117/100

Figure21: Typical chromatograms of Amitrole, Chlormequat, Mepiquat, Daminozide, ETU, PTU and Cyromazine in apple extr

at 0.01 mg/kg
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Table 30: Proposed L®IS/MS conditions Diquat, Paraquat, Chleqoat, Mepiquat, Daminozide N;Dimethylhydrazine,
CyromazineTrimethylsulfoniumNereistoxin Difenzoquat, Melamine and Propamocarb

nsiument parameters

lonisation mode
Column/temperature
Prefilters
Pre-column

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions

ESI pos

Obelisc R 2.1 x 150 mm 5 um 100 A (SIER21.150.0510); 40°C

e.g. Supelco column saver 2.0 um Filter

Obelisc R 2.1 x 10 mm 5 pm (SIELE2DR.0510)

20 mmol NHB-formate in water (adjust to pH 3 witiformic acid, for this mix1.8 mLformic acid(3.4)
with 500 mL 20 mmol Niformate inwater Use brown glass bottles!

Alternative eluent A50 mmol NHformate in water (adjust to pH 3 with forim acid) This eluent com-

ponentsisalsousedMn &1 davdzt 6& 9 /2 .91 ! YARS¢
Acetonitrile

%A Flow [mL/min] Time [min]

20 0.4 0

80 0.4 4

80 0.4 12

20 0.4 12.1

20 0.4 20

10 pL

e.g. 0.05 or 0.1 p¢Bportion* + one level at the reporting limit
(use plastic vials if Paraguat and Diquat are within your scope!)

Compound Mass Transitions (m/z)

Diquat 92/84, 183/157, 92/1574844156;184/128
Diquat-Da4 (IL-1S 188/160(this IL-ISshowed problems with stability)
Diquat-Dg (IL-1S 96/88, 191/165

Paraquat 186/171,93/171, 93/77 A+H++-171155

ParaquatDg (IL-1S
Chlormequat

194/179, 97/179
122/58, 122/63, 124/58

ChlormequatDs (IL-1S 126/58

Mepiquat 114/98, 114/58

Mepiquat-Ds (IL-19 117/101

Daminozide 161/143, 161/61, 161/101 , 161/115, 161/44
Daminozide!3C, (IL-1S 165/147

DaminozideDg (IL-1S 167/149

N,N-Dimethylhydrazine 61/44, 61/45
N,N-DimethylhydrazineDg (IL-1S 67/49

Cyromazine 167/68, 167/125, 167/85, 167/108,
CyromazineD; (IL-19 171/86

Trimethylsulfonium 77162, 77147
TrimethylsulfoniumDg (IL-1S 86/68

Nereistoxin 150/105, 150/61, 150/71
NereistoxinDs (IL-1S 156/105

Difenzoquat 249/77, 249/10, 249/193

No IL-IScurrently available -

Melamine 127/85, 127/68(127/60)
Melamine-15Ns (IL-1S 130/87

Propamocarb 189/144, 189/102, 189/74
PropamocarbDy (IL-1§ 196/103

* OnelSportion is the absolutéSmass contained in thprepared calibration standard solution (see alsble J.

Hints on Method 4.1

1. For Morpholin, DEA and TEA better run Method .§.18. As DEA converts to Morpholine in the ion source,

chromatogr. separation is paramount. Withethod 4.1(5.6.14) thesetwo peaks do not sufficiently separate.
2. Diquat and Paraquat require special extraction conditiofsee5.2.3B)
3. For general hints on analyteSee5.6.1
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Figure22: Typical chromatograms of Diquat, Paraquat, Chlormequat, Mepiquat, Daminozid®iMdthylhydrazine, Trimethyl-
sulfonium, Cyromazine, Nereistoxin, Difenzoquat, Melamine and Propamocarb in apple extract at 0.1 mg/kg
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Figure23: Typical chromatograms of Diquat and Paraquat in rice 0.005 pg/mL final extract (corresponding to 0,04 mg/kg)
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5.6.15. Method 4.2 (M4.2):¢ v dzl GoBBEHAmidet
Table31: Proposed LMS/MS conditions foESIpos.compounds listed in the table below

Instrument parameters

lonisation mode
Column/temperature
Pre-column/ Pre-filters
Eluent A

Eluent B

Gradient

Injection volume
Calibration standards and levels

Acquired mass transitions

ESI pos

Single Residue Methods

BEH Amide 2.1 x 100mm 1.7 um (PIR6004801); 40°C
BEH Amide 1.7 um (P/N: 186004798)g. Supelco column saver 2.0 um Filter
50 mmol NH-formate inwater (adjust to pH 3 witdormic acig Use brown glass

Acetonitrile

%A Flow[mL/min]
3 0.5

S 0.5

30 0.5

60 0.5

60 0.5

S 0.5

3 0.5

2 pL (0.5 pL folwaters Xevo TEIW)

Time [min]
0

0.5
4.0
5.0
6.0
6.1
10

e.g. one level at the reporting limplus0.05 or 0.1 udSportion* +

Compound
Aminocyclopyrachlor
Amitrole

Amitrole-N (L1
Amitrole-15N; 3G, (IL-19
Chlormequat
ChlormequatDs (IL-19
Chloridazordesphenyl
Chloridazordespheny™>N; (IL-I9
Cyromazine
CyromazineDs (IL-19
Daminozide
Daminozide=G (IL-19
DaminozideDs (IL-19
Diethanolamine (DEA)
DiethanolamineDs (IL-19
Difenzoquat

Diquat***

Diquat B (IL-IS)

ETU (Ethylenethiourea)
ETUD: (1S)

Melamine

Melamine*Ns (IL-I9
Maleic Hydrazide

Maleic Hydrazide D2
Maleic Hydrazide*G (IL-IS)
Matrine

Matrine D

Mepiquat

MepiquatDs (LIS
Mepiquat4-hydroxy
Morpholine
Morpholine-Ds (IL:1§
Nereistoxin:
NereistoxinDs (IL-1S):
Nicotine

Nicotine D

Oxymatrine

Oxymatrine B
Paraquat***

Paraquat B(IL-IS)
Propamocarb:
PropamocarkD; (IL-19
PropamocarkN-desmethyl
PropamocarkN-oxide:
PTU-b Z1,2Propylene)thiourea)**
PTUDs - b Z41,2-Propylene)thioureaDs**
Triethanolaming TEA)
TriethanolamineDy2 (IL-1S
Trimethylsulfonium
TrimethylsulfoniumDs (IL-19

Mass Transitions (m/z)
214/170,214/168, 214/101214/68
85/43, 85/57, 85/58

86/43

89/44

122/58, 124/58, 122/63122/59, 124/59
126/58; 126/59

146/117, 146/101, 146/66148/119
148/117, 148/102

167/68, 167/125167/108,167/85, 167/60
171/86, 17168

161/143, 161/61, 161/101161/115, 161/44
165/147, 165/44

167/149 165/97

106/88, 106/70, 106/45

110/92

249/130, 249/77, 249/193,

92/84, 92/157, 183/157

96/89, 191/165

103/60, 103/44, 103/86

107/48

127/85, 127/68, (127/60)

130/87, 130/44

113/67, 113/40

115/69, 115/87

115/87, 115/58

249/148, 249/150, 249/110, 249/55
252/148, 252/150, 252/96

114/98, 114/58

117/101

130/58, 130/96, 130/114

88/70, 88/45, 88/44

96/78, 96/46

150/105, 150/61, 150/71, 150/72
156/105, 156/61

163/130, 163/132, 163/84, 163/106
167/84

265/247,265/205, 265/148, 265/136
268/250, 268/208

93/171, 93/85, 185/170

97/179, 193/178

189/144, 189/74, 189/102

196/103, 196/75

175/102, 175/144, 175/74, 175/116
205/102, 205/144, 205/74
117/100, 117/58, 117/60, 117/72, 117/41
123/64, 123/74

150/132, 150/70,150/88

162/144

77162, 77147

86/68, 86/50

* One IS portion is the absoluteh@ss contained in the prepared calibration standard solution (seeTalbtz?2).
** See comments on PTU undeBN5.6.13.
*** Diquat and paraquat were onlneasured on th&Vaters Xevo T@u
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Hints on Method 42

1. Asthe signals oMorpholin, DEA and TEA better run Method 3.6.18: are often strongly sppressed byma-
trix using these L€onditions. For DEA even false negative results are observed in some cases.This effect is r
duced if the extract is diluted e.g. 5/10 fold.

2. Diquat and Paraquat require special extraction conditio(gee5.2.3B). The screening option for diquat was
removed as the diquat peak is very broad. Deprotonated diquat (which is formed, e.g. in methanolic standards
gives an earlier eluting sharp peak, but this peak does not appear in fresh extracts of real samples and is thus L
suited for screening

3. For general hints on analyteSee5.6.1

210305_023 6: MRM of 4 Channels ES+ 210305_023 6: MRM of 4 Channels ES+ 210305_023 33 MRM of 3 Channels ES+

100 544 92 > 157 (Diquat [M]2+) 100 543 92.032 > 84,453 (Diquat [M]2+) 100 183.09G > 156.936 (Diquat [M2+-H+1+)
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Figure25: Exemplary chromatograms of nicotine in flour (spelt, whypkdin) Maleic hydrazide in solvent. NicotineOad1 mg/kg
(0.005 pg/mL); nicotinedat 0.1 mg/kg (0.05 pg/mL); Maleic hydrazide and Maleic hydrazide 0.2 mg/kg (0.Jug/mL).
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Figure26: Typical chromatograms @&minocyclopyrachlor, Amitrole, Chlormequat, Chloridadesphenyl, Cyromazine, Damino-
zide, Diethanolamine, Difenzoquat, ETU, Melamine, MepigMa&piquat4-hydroxy, Morpholine, Nereistoxin, Propamocarb,
PropamocarbN-desmethyl,PropamocarbN-oxide, PTU, Triethanolamine, Trimesium (Trimethylsulfoniampmato extracts
spiked at 0.05 mg/kgadditionally Matrine and Oxymatrine at 0.01mg/kg in grape extract.
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Figure27: Typical chromatograms @&minocyclopyrachlor, Amitrole, Chlormequat, Chloridadesphenyl, Cyromazine, Damino-

zide, Diethanolamine, Difenzoquat, ETU, Melamine, Mepiquat, Mep#bgtroxy, Morpholine, Nereistoxin, Propamocarb,
PropamocarbN-desmethyl, Propamocas-oxide, PTU, iathanolamine, Trimesium (Trimethylsulfoniuim) tomato extracts
spiked at 0.06 mg/kg.
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5.6.16. Method 5(M5):dQuats& 2 d a2y 2/ KNBRY a{é¢
Table32: Proposed alternative LKIS/MS conditions for Chlormequat and Mepiquat

lonisation mode ESI pos
Eluent A 5 mmol/L NH-acetate + 0.1%cetic acid invater
%A Flow [mL/min] Time [min]
. 95 0.4 2
craden % 045
5 0.4 51

njectonvolume  su

Calibration standards and levels

Compound Mass Transitions (m/z)

Mepiquat 114/98, 114/58
Mepiquat-Ds (IL-19 117/101

ETU(Ethylenethiourea) 103/44, 103/60, 103/86
ETUD;, (IL-19 107/48

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (se€Talbte?2).
** See comments on PTU under M3].13.

Hints on Method 5

1. For general hints on analyteSeeb5.6.1

2. For more information an method 5 please refer to the following document within the EURL homepage:
http://www.crl -pesticides.eu/library/docs/srm/meth_ChlormequatMepiquat CrlSrm.pdf
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5.6.17. Method 6 (M6): 6Streptomycin and Kasugamyan
Table33: Proposed L&MS/MS conditions Streptomycin and Kasugamycin

lonisation mode ESI pos
Obelisc R 2.1 x 150 mm 5pm 100 A
(SIELGDR21.150.0510); 40°C
Prefilters e.g. Supelco column saver 2.0 um Filter
Obelisc R 2.1 x 10 mm 5 pym

Column

Precolumn (SIELC; GRL.G.0510)
Eluent A 0.1%formic acidin water
Eluent B 0.1%formic acidin acetonitrile
%A Flow [mL/min] Time [min]
20 0.3 0
Gradient 20 0.3 8
20 0.3 13
80 05 18
80 05 23
Injection volume 20 pL dwell time increased to 200 ms

e.g. 0.05 or 0.1 pgBportion* one level at the reporting limit

Calibration standards and levels . L
(use plastic vials &reptomycin iswithin your scope)

Compound Mass Transitions (m/z)

Streptomycin 582/263, 582/246, 582/ 221
Acquired mass transitions No IS currently available -

Dihydrostreptomycin(lS 584/263

Kasugamycin 380/112, 380/200

No IScurrently available -
* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).

Hints on Method 6

1. For general hints omnalytes:See5.6.1

2. Dihydrostreptomycin is a veterinary drug itselft may be used as IS for the quantification of strepromycin if
shown to be absent from the sample (and vice versa)
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10000

2000 2000

6000 6000
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Intensity

4000 4000

2000 2000

o 0 o
9.5 w00 Wos 110 1.5 25 a0 3 40 45 50 2.0 9.5 100 0.5 110 Ms

Time, min Time, min Time, min

Streptomycin 582/263 T Kasugamycin 380/112 T Dihydrostreptomycin 1S 584/263

Figure28: Typical chromatograms of Streptomycin and Kasugamycin in apple extracts spiked at 0.01 mg/kg.
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5.6.18. Method 7 (M7): dMorpholine, Diethanolamine andriethanolamine

Table34: Proposed LMS/MS conditions Morpholine, Diethanolamine and Triethanolamine

Instrument parameters

lonisation mode
Column
Prefilters
Pre-column

Eluent A
Eluent B

Gradient

Injection volume
Calibration standards and levels

Acquired mass transitions

ESI pos

Dionex Acclaim Trinity P1 2.1 x 100 mmm(3 (P/N 07138940°C
e.g. Supelco column saver 2.0 um Filter

Dionex Acclaim Trinity P1 2.1 x 10 mmx(8 (P/N 071391)

50 mmol NB-formate inwater (adjust to pH3 with formic acid

Use brown glass bottles!

Acetonitrile

%A Flow [mL/min] Time [min]
10 0.4 0
10 0.4 10
5puL

e.g. 0.05 or 0.1 pgBportion+ one level at the reporting limit
Compound Mass Transitions (m/z)
Morpholine 88/70, 88/45, 88/44
Morpholine-Dg (19 96/78, 96/46
Diethanolamine (DEA) 106/88, 106/70, 106/45
DiethanolamineDs (1S 110/92

Triethanolamine (TEA) 150/132, 150/70, 150/88
TriethanolamineDi2 (19 162/144

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).

Hints on Method7

1. For general hints on analyteSee5.6.1

2. Morpholin, DEA and TEA are not pesticigdebey are additive of waxes used to coat crops (citrus, apples and
mangoes etc). They are includedtins method for the sake of convenience and synergy. As these three com-
pounds can be analyzed very sensitivel§O5old dilution of the extracts before injection is recommendable
where possible, especially in absence of an IS requiring standard addifipreach 5.5.3
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Figure29: Typical chromatograms of Morpholine, Diethanolamine and Triethanolamine in apple extracts at 0.05 mg/kg (extract
were diluted 1€fold before injection)
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5.6.19.Method 8(M8): dTriazole derivative metabolites (TD8JE

Table35: Proposed L&IS/MS conditions 1,2;#riazole Triazolealaning Triazoleaceticacid Triazolelactic acidand 1,2,3 Tria-
zole

lonisation mode ESI pos
Column Hypercarb 2.1 x 100 mm &m (P/N 35004.02130); 40°C
Pre-column Hypercarb Guard 2.1 x 10 mm B&m (P/N 35008.02101)
Prefilter e.g. Supelco column saver 2.0 um Filter (optional)
Eluent A 1%acetc acid invater + 5%methanol
Eluent B 1%acetic acid inmethanol
%A Flow [mL/min] Time[min]
100 0.6 0
Gradient 10 0.6 5
10 0.6 6
100 0.6 6.1
100 0.6 10
Injection volume 2 L
Calibration standards and levels = e.g. 0.05 or 0.11g/IS portion*one level at the reporting limit
DMSSettings
Compound Mass Transitiongm/z) (Selexlon @Trap® 5500) **
COoV (V) SV (V)
1,2,4Triazole" 70/43, 70/70 -10 2600
. o 1,2,4Triazole13G,15Ns (IS) 75146 -13.75 3000
Acquired mass transitions : :
Triazolealanine 157/70, 157/88, 157/42  -2.0 3000
Triazolealanine-13G,15N; (1S) 162/75 -1.75 3100
Triazoleacetic acid 128/70, 128/43, 128/73  -6.0 3100
Triazoleacetic acid'3G,15N; (I1S) 133/75 -6.0 3500
Triazolelactic acid 158/70, 158/43, 158/112 -3.0 3300
Triazolelactic acid3C,5Ns (1S) 163/75 -2.25 3500

* OnelSportion is the absolutéSmass contained in the prepared calibration standard solution (seeTalbte?2).
** Further parameters: DMS temp.: low; CUR 20, GS1 60, GS2 703MVIOMS condition differ to some extent from instru-
ment to instrumentDMS condition differ to some extent from instrunten instrument

Hints on Method8

1. For general hints on analyteSee5.6.1

2. 1,2,4Triazole is used as nitrification inhibitors in fertilizers

3. The following commercially available isotopically labelled components were not tested with this method:
1,2,4TriazoleD,, 1, 2, 4Triazoleacetic acidD;, 1, 2, 4TriazolealanineD,, 1, 2, 4Triazolelactic acidD:

15000
12000 452

10000

300 10000
2000

Intensity
Intensity
Intensity
Intensity

6000

5000 4000

2000

0 £ 0 fi e A 0
05 M0 152025303540455055 0510152025303540%55055 05 19 152025303540455055 0510152025303540%55055
Time, min Time, min Time, min Time, min

1,2,4Triazole 70/43 1,2,4Triazole-acetic acid 128/70 (1,2,4 Triazolelyl-alanine 157/7(| 1,2,4Triazolelactic acid 158/7(

Figure30: Typical chromatograms of TDMs in avocado extracts spiked at 0.01 mg/kg.
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5.6.20. Method 9 (Mp 0 Y

Instrument parameters

lonisation mode
Column
Pre-column
Prefilter

Eluent A

Eluent B

Gradient

Injection volume

Calibration standards and levels

Acquired mass transitions

Single Residue Methods

AN g

G5 A F dz2 NBNACFS Gdk2ONPH FOOVSRI AFG/ R- OA R €

Table36: Proposed LMS/MS and Selexlon conditions Difluoroacetic and Trifluoroacetic acid

ESI neg

Dionex/Thermo, Acclaim Trinity R2.1 x 100 mm, (@m) (P/N 071389); 40°C
Thermo Guard Cartrige Acclaim Trinity P1, 2.1 x 10 mm, (3 pm) (P/N 071391)
e.g. Supelco column saver 2.0 um Filter (optional)

50 mmol NH4ormate, adjusted to pH 3 with formic acid

Acetonitrile

%A Flow [mL/min] Time [min]
10 0.45 0

10 0.45 3.5

50 0.45 4

50 0.45 6

10 0.45 6.1

10 0.45 10

2 pL

e.g. 0.05 or 0.1 ug/IS portion*, one level at the reporting lirAltvays use matrix based calibratior
(e.g. blank tomato extract) instead of solvent based.

DMSSettings
Compound Mass Transitions (m/z) (Selexlon rap® 5500) ***
COV (V) SV (V)
Difluoroacetic acid (DFA) 95/51, 95/95** -9.5 2500
Difluoroaceticacid-13G (IL-1S 75/46 -12 3000
Trifluoroacetic acid (TFA) 113/69, 113/113** -5.6 2200
Trifluoroacetic acid3G (IL-1S 115/70 -5.5 2300

* One IS portion is the absolute-h$ass contained in the prepared calibration standard solution (seeTalbte?2).
** Despite not having a mass trgition the DMS provides good selectivity
*** Further parameters: DMS temp.: medium; CUR 20, GS1 60, GS2 703[DMaMS condition differ to some extent from

instrument to instrument

Hints on Method 9

1. For general hints on analyteSee5.6.1
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DFA 95/51

12 ¥4 5 6 7 8 9
Time, min

TFA 113/113

12 Fi o5 6 7 8 9
Time, min

TFA 113/69

T2 3 1%, ¢ 7 3 3
Time, min

DFA 95/95

Figure31: Typical chromatograms of DFA and TFA in tomato extracts spiked at 0.05 mg/kg
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5.6.21. Method 10(M10)Y

zole
Instrument parameters

lonisation mode
Column
Pre-column
Prefilter

Eluent A

Eluent B

Gradient

Injection volume
Calibration standards and levels

Acquired mass transitions

GENREFT 2fS RSNAQDloniTodSDEXS G 62t AdSa
Table37: Proposed L&IS/MS conditions 1,2;%riazole, Triazolalanine, Triazol@cetic acid, Triazolactic acid and 1,2;3Tria-

ESI pos

2 §SNBE ¢2NHzAK®59!
2 GSNA ¢2NHz@au59!
Waters ACQUITY UPLC Colurdninie Filter Kit [205000343]

1.2% formic acid in water

0.5 % formic acid in Acetonitrile

%A
10
10
80
90
90
10
10
2 uL

Single Residue Methods

HOM YY E wmnan

£ yDdzt NRu HdmM YY

Flow [mL/min]

0.5
0.5
0.5
0.5
0.5
0.5
0.5

e.g. 0.05 or 0.1 ug/IS portion* one level at the reporting limit

Compound

Triazolealanine:
Triazolealanine3G,15Ns (1S):
Triazolealanine B:
Triazoleacetic acid:

Triazoleacetic acid3C,15N; (1S):

Triazoleacetic acid R
Triazolelacticacid:

Triazolelactic acid'3G,15Ns (1S):

Triazolelactic acid B

Mass Transitions (m/z)

157/88, 157/70, 157/42
162/75

159/42

128/70, 128/43, 128/73
133/75

130/72

158/70, 158/43, 158/112
163/75

160/72

Time [min]
0

0.5

15

45

5

55

10

YYT

MOPT

E p YYT

* One IS portion is the absolute-t$ass contained in the prepared calibration standard solution (seeTalbte?2).

Hints on Method 10

1. For general hints on analyteSee5.6.1
2. 1,2,4Triazoleis measured by M8See5.6.19

1526
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Eiingy
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Time, min

05 10 1% 20 25 30 35
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Te6

00

2.03

1,2,4Triazoleacetic acid 128/70 |1,2,4Triazolelyl-alanine 157/84| 1,2, 4 Triazolelactic acid 158/7(

05 10 15 2B 25 30 35 40
Time, min

Figure32: Typical chromatograms of TDMsstmawberryextracts spiked at 09mg/kg.

EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM)

670f 101

0



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

5.6.22. Method 11 (Mv M (G&Ca.by IC on AS1E

Table 38: Proposed IMS/MS conditions for Glyphosate, AMPAARetylGlyphosate, Ethémpn, HEPA, Glufosinate, MPPA,

FosetyAl, Ganuric acigd Bromide, Clolate, Perchlorate, Phosphonic aeidd TFA

Instrument parameters

lonisation mode
Column/temperature
Pre-column

Eluent

Gradient

Injection volume
FlowMake-up Solvent before ion source

Calibration standards and levels

Acquired mass transitions (m/z)

Hints on Method 1L

ESI neg

Thermo Scientifit! DioneXM lonPaéM AS19,2x28mm; 32°C
Thermo Scientifit! DioneXMlonPaéM AG19,2xBmm
Thermo Scientifi®! DioneXM EGC 500 KOH eluent generator cartridge

c[KOH] Flow [mL/min] Time [min]
15 0.3 0

15 0.3 8

36 0.3 13

36 0.3 21

70 0.3 215

70 0.3 25

15 0.3 25.5

15 0.3 30

5 uL of 5fold diluted extractsn water (preferably ultrapure)

0.15mL/min acetonitrile

e.g. 0.05 or 0.1 pg/IS portionone level at the reporting limit;

Standard solutions of Fosetyl and Ethephon (and thei8$) may be contaminated with nativ
Phosphonic acidzhichmay potentially lead to false positives or shifted calibration, Séel

Compound

Glyphosate:
Glyphosate3G, 15N (L-19:
AMPA:

AMPAICIN (L-19:
N-AcetytGlyphosate:
N-AcetytGlyphosateDs (IL-1S):
Ethephon:

EthephonDs (IL-19):

HEPA:

HEPAD, (IL-19):

Glufosinate:

GlufosinateDs (IL-19):
N-AcetylGlufosinate:
N-AcetytGlufosinate[acetyl]Ds (IL-19):

N-AcetytGlufosinate[methyl]Ds (IL-19):

MPPA:

MPPAD: (IL-19:

FosetytAl:

FosetytAl-Dis (IL-19):
Trifluoroacetic acid (TFA)
Trifluoroacetic acid13G (IL-19):
Cyanuric acid:

Cyanuric aciel3Gs:
Bromide:

Chlorate:

Chlorate803 (IL-19):
Perchlorate:
Perchlorate!€0, (IL-19):
Phosphonic acid:
Phosphonic acie®0; (IL-19):

1. For general hints on analyteSee5.6.1

Mass Transitions (m/z)

168/63, 168/124, 168/150, 168/81
171/63, 171/126

110/63, 110/79, 110/81

112/63, 112/81

210/63, 210/150, 210/79, 210/148
213/63, 213/153

143/107, 143/79, 145/107
147/111, 147/79

125/79, 125/95125/63

129/79, 129/97

180/63, 180/136, 180/85, 180/95
183/63, 183/98

222/63, 222/59, 222/136

225/63, 225/137

225/63

151/63, 151/107, 151/133

154/63, 154/136

109/81, 109/63 (each detected as Fosetyl)
114/82, 114/63 (each detected as Fosef})
113/69, 113/113

115/70

128/42, 128/85

131/43, 131/87

81/81, 79/79

83/67, 85/69

89/71, 91/73

99/83, 101/85

107/89, 109/91

81/79, 81/63

87/85, 87/67

3 https://www .eurl-pesticides.eu/userfiles/file/EurlSRM/EPRW%202020%220P D87 .pdf
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Figure33: Typical chromatograms in cucumber extracts spiked at 0.05 mg/kg.
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Figure34: Typical chromatogrami milk extracts spiked at 0.01 mg/KBerchlorate and Chlate); at 0.05 mg/kg (Phosphonic

acid);0.025 mg/kg (Trifluoracetic acidnd 5 mg/kg (Bromide).
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5.7.Calibration and Calculations

5.7.1. UsinglS

WherelSis added to the sample before any aliquotation:

The following calculation approach requires that the ratio of tBemasses added to the test portions.2.3 and to
the calibration standard(s)L85.5) (ms2™'¢/ m;£3 ™ is known and constant. By keeping tiSzonstant throughout
the calibration levels the peak ratPR™* (A % ™7 A 5% ™) of eachcalibration level can be plotted against the
absolute mass of the pesticide,g® ™*rather than the ratio mgest ™/ m & M(the mga ™*is set as 1).

The calibration graph (to be plotted for each pesticide separately) is described yflltveirig formula:

almix _ 3 ycal mix
PR _acal mpest +bca|

@)

The mass fraction (v of a given pesticide in a given sample can be calculated as follows using the respective pec

ratio of pesticide and internal standard obtained from the sample ext@BE{™"® = A ,es52™Pe/ A sS2MPY  the cor-

rection factor (nia™'e/ m£a ™) as well as the weight of the test portion {m

WR _ (PRSamPIe_ bca|)3 i?’ m%z?%:: %n(ﬂg
Bcal m, = Mg ¢ g+

@)

Reasonably (but not necessarily) the calibration standards should be prepared in such a way thto timgs2mP'e/
mi$3 ™*equals the assumed volume ratio of sample extract versus calibration sta(@xfdr most samples and 40
for cereals, pulses, nuts and oily sepdEhe absolute masses of th8WS | and Il do not need to be necessarily
known (see also the notes dfable?2).

WherelSis added to an aliguot of the extract

When adding thdSto an aliquot of the extract (e.g.rhL) the knovedge of the exact total volume of the sample
extract becomes importantWater adjustment is thus essential and if it is done as describéglZr?2 and Table 35,

the total volumecan be assumed to be exactly @Q.. 1mL sample extract will correspond to 1/20f the test por-
tion (my) in case of most samples (or to 1/40n case of cereals, pulsasjts and oily seeds, where extracts are di-
luted 2-fold during cleanup)The mass of théSto be added to an aliquot (") should be scaled according to
the aliquot volume used uo) With the ISmass ratio (n@'a°t/ m,&a' Mx) being inportant for the calculation. Rea-
sonably (but not necessarily) g should be derived using the following formulagti®®t = m$a™Pex \Ljiquo20 (Or
mdliauet = mgsample x \Liqu0d40 in case of cereals, pulses, nuts and oily sgedith ms@™ebeing thelSmass that
would have been added to the entire sample portion according.2o2and Table35.

Following the above, the mass fractiongwef a given pesticide in a given sample can be calculated as follows using
the respective peak ratio of pesticide and internal standard obtainech fihe sample extractRRS2™!e = A pe 3P/

A s52™P19  the correction factorrafia°t / m&a ™) as well as the weight of the sample equivalents in the aliquot
(Maliquo= MaX Vaiiquod20 OF Muiiguo= MaX Vaiquo/40 in case of a-2old dilution during cleanup)

A, maliquol Mgt G g+ ®)

Variables used

cal mix

Mass of pesticide in calibration mixture Mest ug
Mass of pesticide in final extract mf)gg‘}p'e Mg
Mass of internal standard in calibration mixture fg'T'giX Hg
Mass of internal standard added to test portion (sample) mlss""TmDple Hg
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. . li 1
Mass of internal standard added to aliquot of sample extract Mo Hg
Volume of sample extract aliquot useéal{.1and5.5.3 to spike thedSor for \/ 2liquot

" mL

standard additions
Mass of test portion Ma g
Mass of test portion represented in an aliquot M aliquot g
Mass fraction of pesticide in the sample WR mg/kg
Peak area of pesticide obtained from calibration standard (mixture) C'Z'STiX (counts)
Peak area ofSobtained from calibration standard (mixture) AICSa'TgiX (counts)
Peak area of pesticide obtained from the injected extract AP (counts)
Peak area ofSobtained from the injected extract AISS""%"E (counts)
Peak ratio of pesticide vkSobtained from calibration mixture PRealimix (dimensionless)
Peak ratio of pesticide viSobtained from injected extract pRsample (dimensionless)
Slopeof calibration graph Acal (dimensionless)
Bias of calibration graph (intercept) b cal (dimensionless)

5.7.2. Not usingIS

If no appropriatelSs are used it is of high importance to properly compensate for matrix effects. For the compensa-
tion of matrix effects matrixmatched calibrations55.2) and the standard additions approach.§.3 are recom-
mended. In both cases the assumption is made that the total volume of the saxiplet is exactly 2énL. Adjust-

ment of thewater content (and extract volume) in the sample is thus paramount.

Calcuations when employing matrixnatched calibration withoutlS
The calibration graph (to be plotted for each pesticide separately) is described by the following formula:

A{;almix — aca| 3 Ccalmlx + b

est pest

@

The mass fraction (v of a given pesticide in a giveample can be calculated as follows using the respective peak
area of the pesticide obtained from the sample extraéézgzp") and a correction factonM) as well as the weight of
the test portion (na)
ample_ ) o
Ap t | 3V . ang

acal %

|-aDOr

@)

where Vewis the total volume of the sample extract (20 or.40 mL in case of af@ld dilutionduring cleanupp.
All other variables are listed m7.1

Calculations when employing the standard additions approach

The standard additions approach is the method of choice where no appropri&is kvailable. This approach typically compen-
sates matrix effect better than the matrimatched calibrationsy(5.2). The mass fraction of the pesticide in the samye) (is
calculated via linear regression usingraphical presentation as shown kigure35. The Y-intercept of the calibratiograph will
indicate the peticide mass contained in the ndortified aliquot of the sample extract.
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Analyte Signal
{counts)
y-Intercept
X = Slope of curve (hg)
—» Added absolute mass of analyte (pg)
|| = Absolute mass of analyte in the sample-extract aliquot before standard addition

Figure35: Internal calibration using the procedure of standard additions, schematically

Key:

Y Peak area of analyte

X Added absolute mass of analymf,:js?ddin Mg

[X] absolute amount of analyte in the sample extract (in pug) before standard additieQ)(y
With x =Y~ int ercept(b) (1g)

slopeof thecurve(a)

The calculation is performed as follows using the regreggiaph shown in

V.., amgd
= — 3 end a(ﬁe
a Va®m,ckg =
where:
b Y-intercept of the calibratiorgraph of the analyte in question;
a Slope of the calibratiograph of theanalyte in question (1/ug);
Vend VVolume of sample extract (mL) (should be 20 mL)
Val Volume of aliquots used for the standard additions approach (mL)

Ma Weight of initial sample portion (g)
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6. Sability and purity of standards

A general overview regarding the stability of Glyphosate & Co. compounds in stock solutions is Gala38. For

the compounds of this method (Meic Hydrazide and Cyanuric acid excluded) the use of water with &6etoni-

trile was shown to be a suitable solvent, see dlable43.

In case ofEthephon (native compound dt-1§, which is sensitive towards neutral and alkaline pH, acidifying the
stock solution with hydrochloric acid recommendedThe addition of 0,% (v/v) of concentrated HCI (8%) is pro-
posed. This acid content will alsoffstiently stabilize 108old diluted working solutions (of e.g. 10 pg/mL) without

the need of adding further acid. Other compounds of this method are not markedly compromised in their stability by
this acid content.

The previously recommended solventraéthanol/water+1% formic acid 1/1 proved to be less suitable in the long
run with methylations, formylations as well as dehydrations being observed for some compounds, such as glyph
sate.

To some extent degradation also takes place in QuPPe ex{ractiding of Water/Methanol+1 % Formic acid (1/1,
viv)) with AMPA and M\cetytGlyphosate being most affected. In general degradation is negligible if extracts stored
at room temperature are analyzed within 14 days . In any case such losses can be effectively corrected by the
spectivell-1Ss (if added at angtage prior to extract storage}. KS & dF oA f Ade 2F O2YLRdzyR
ANRdzLIE AY 6 GSNJ O2y Gl AyAy 3 wmms: OSG2yAGNAE SEFigu®S NJ
36. The stability in stock solutions is generally better that in working solutions.

Table39: Overview ofexperimentson longi SNY &l oAt A& aDf & didsdvadiinidSferently topogetl sod 2 Y L.
vents Concentration of analytes in storedixtures10ug/mL ; sorage duration; 6 months; storage temperature: 6°C

Composition of sorage solvent

Pure Water Water / MeOH Pure MeOH Water / ACN
(MeOH 25 and 50 %)’ (ACN 25 and 5%)*

AMPA NT NT NT NT Vv NT NT NT NT NT NT NT
Bialaphos NT NT NT NT Vv NT NT NT NT NT NT NT
Cyanuric acid NT NT NT NT Vv NT NT NT NT NT NT NT
Ethephon U V V Vv NT NT NT NT Vv NT NT NT
FosetytAl \" U \" U \"/ NT NT NT NT NT NT NT
Glufosinate NT NT NT NT Vv NT NT NT NT NT NT NT
Glyphosate \ U U NT U U U NT NT U U U
HEPA NT NT NT NT NT NT NT Vv Vv NT NT NT
Maleic Hydrazide NT NT NT NT NT NT NT Vv \"/ NT NT NT
MPPA \ \ \Y% NT U U U NT NT \Y V \Y%
N-AcetyFAMPA \ \'% \ NT U U U NT NT \Y \ \%
N-AcetytGlufosinate NT NT NT NT \Y NT NT NT NT NT NT NT
N-AcetytGlyphosate V \% \% NT U U U NT NT \Y) \Y \Y

V = sufficiently stable (deviating less than +10 % from a freshly prepared standard of the same compasitiat)sfable
MeOH = Methanol; ACN = Acetonitrile

* Solutions of both 25 % and 50 % of organic solvent have been tested.

** 0.1% HGtonc (37%) invater (v/v)
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N-Acetylglyphosate
N-Acetylglufosinate
N-Acetyl-AMPA
MPPA

Maleic hydrazide
HEPA

Glyphosate
Glufosinate

Fosetyl

Ethephon

Cyanuric acid
Bialaphos

AMPA -4.7

-10 -8 -6 -4 -2 0 2 4 6 8
Deviating concentration after 7 month of storage (%), n=2

Figure36: Deviations of the concentration of Glyphosate & Co. compounds in a working solution of 10 pg/mL water containin
Mn 2 FOSG2YAGNRES YR m: I/ f O02y0® 0Q0k@0x F2ft2Ay3q of Y2
same composibn

Issues concerning the purity dfi-AcetytGlufosinate @: There is two types of McetytGlufosinateDs standards on

the market. Both contain the three deuterium atoms on a methyl group, but the first one contains them on the me-
thyl group of the acetyl moiety and the other one on the methyl group that is attached to the phosphorus atom. In
theory the acetylgroup can be hydrolytically detached, native glufosinate may be formed in working solutions of
N-AcetytGlufosinate(acetytDs), leading to false positive results. Fortunately the degradation rate observed in the
water:acetonitrile 9:1 mixture (seEBigure36) was negligible. More important is the content of native glufosinate in
purchased MAcetytGlufosinate(acetytDs) standards. Before first use tistandards should be checked for the pres-
SyO0S 2F ylIUGAGS 3t dzF2aAylGS AYLIWz2NAGASA FyR 202800
levels of native glufosinate impurities depend on the manufacturer and the badge. Where e.g.IB0ISiggadded to

1 g sample, the presence of 2% native glufosinate (a typical level encountered) dato Iglufosinate levels of
0.01mg/kg.
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7. Performance Data

Validation dataof the presented methods according to SANTE/11945/2015 guidance documeshana at the
EURL validation database at www.epésticidesdatapool.eu. Exemplary LOQs of the presented methods are listed
in Table4O.

Table40: Overview ofowest successfiylvalidated levelper matrix

Spiking

Method Analyte Commodity Group Level
(mg/kg)
AMPA High water content + acidic Grapes 0.02 12 | 110 9
AMPA Dry (cereals) Barley 0.02 5 [101 14
AMPA Dry (pulses) Lentil 0.1 10 |95 17
AMPA Dry (cereals) Wheat flour 0.1 5 |119 6
AMPA High water content Apple 0.02 17 | 100 12
AMPA Dry (cereals) Rice 0,1 5 |99 6
AMPA Dry (pulse3) Soybean 0,1 5 |106 6
Cyanuric Acid High water content Cucumber 0.02 3 |106 13
Cyanuric Acid Dry (cereal$) Rice 0,1 5 [105 5
Cyanuric Acid Dry (pulses) Soybean 0,1 5 |115 12
Ethephon Dry (cereals) Barley 0.02 5 |110 2
Ethephon Dry (cereals) Wheat flour 0.1 5 |85 6
Ethephon High water content Apple 0.02 7 105 11
Ethephon High water content Cucumber 0.02 3 |101 11
Ethephon High water content + acidic Grapes 0.01 5 |104 4
Ethephon Dry (cereals) Rice 0,02 5 |92 8
Ethephon Dry (pulses) Soybean 0,02 5 |[107 11
Fosetyl High water content + acidic Strawberry 0.1 6 |94 4
Fosetyl Dry (cereals) Barley 0.02 5 |106 7
Fosetyl High water content Apple 0.02 7 104 5
Fosetyl High water content Cucumber 0.02 3 |[103 5
Fosetyl High water content + acidic Grapes 0.01 5 |105 2
M1.3 Fosetyl Dry (cereals) Rice 0,02 5 |91 3
' Fosetyl Dry (pulses) Soybean 0,02 5 |96 4
Glufosinate High water content + acidic Grapes 0.05 5 |96 10
Glufosinate Dry (cereals) Barley 0.02 5 |101 13
Glufosinate Dry (cereals) Wheat flour 0.1 5 |85 5
Glufosinate High water content Apple 0.02 7 |106 8
Glufosinate High water content Cucumber 0.02 3 |[115 4
Glufosinate Dry (cereals) Rice 0,06 5 |96 5
Glufosinate Dry (pulses) Soybean 0,06 5 |105 8
Glyphosate High water content + acidic Grapes 0.02 12 |112 8
Glyphosate High water content + acidic Grapes 0.02 5 [102 6
Glyphosate Dry (cereals) Barley 0.02 5 |105 8
Glyphosate Dry (pulses) Lentil 0.1 11 [ 107 18
Glyphosate High oil content, dry (oilgeeds, nuts) Bean, Soya 0.1 10 |95 10
Glyphosate High water content Apple 0.02 16 |93 12
Glyphosate High water content Cucumber 0.02 3 |94 3
Glyphosate Dry (cereals) Rice 0,1 5 |91 6
Glyphosate Dry (pulses) Soybean 0,06 5 |99 5
HEPA Dry (cereals) Barley 0.02 5 |106 17
HEPA High water content Apple 0.02 7 (109 14
HEPA High water content Cucumber 0.02 3 |104 6
HEPA Dry (cereal$) Rice 0,04 5 (98 1
HEPA Dry (pulses) Soybean 0,04 5 |93 6
Maleic Hydrazide Dry (cereals) Barley 0.02 5 |[100 9
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Spiking
Analyte Commodity Group Level

MaleicHydrazide High water content Apple 0.02 7 |110 9
Maleic Hydrazide High water content Cucumber 0.02 3 |103 13
Maleic Hydrazide High water content, extract rich Onion 0.1 5 [106 4
Maleic Hydrazide High water content + acidic Grapes 0.01 5 |110 11
MaleicHydrazide Dry (cereals) Rice 0,08 5 |96 8
Maleic Hydrazide Dry (pulses) Soybean 0,08 5 |97 14
MPPA Dry (cereals) Barley 0.02 5 |106 10
MPPA Dry (cereals) Wheat flour 0.1 5 |85 1
MPPA High water content Apple 0.02 7 |88 11
MPPA High water content Cucumber 0.02 3 |107 14
MPPA High water content + acidic Grapes 0.02 5 [102 3
MPPA Dry (cereals) Rice 0,04 5 |97 3
MPPA Dry (pulses) Soybean 0,04 5 [101 3
N-Acetyl AMPA Dry (cereals) Barley 0.02 5 |108 3
N-Acetyl AMPA High water content Apple 0.02 7 |120 11
N-Acetyl AMPA High water content Cucumber 0.02 3 |89 7
N-Acetyl Glufosinate Dry (cereals) Barley 0.02 5 |103 5
N-Acetyl Glufosinate High water content Apple 0.02 7 |112 9
N-Acetyl Glufosinate High water content Cucumber 0.02 3 |101 3
N-AcetylGlufosinate High water content + acidic Grapes 0.01 5 |97 4
N-Acetyl Glufosinate Dry (cereal$) Rice 0,04 5 |99 2
N-Acetyl Glufosinate Dry (pulses) Soybean 0,04 5 |98 3
N-Acetyl Glyphosate High water content + acidic Grapes 0.01 10 [ 109 8
N-AcetylGlyphosate Dry (cereals) Corn flour 0.02 10 (104 10
N-Acetyl Glyphosate Dry (pulses) Lentil 0.05 10 (104 8
N-Acetyl Glyphosate High oil content, dry (oily seeds, nuts) |Bean, Soya 0.05 10 | 102 7
N-Acetyl Glyphosate High water content Apple 0.01 10 | 109 8
N-Acetyl Glyphosate Dry (cereals) Rice 0,1 5 |94 2
N-Acetyl Glyphosate Dry (pulses) Soybean 0,1 5 [101 3
Bromate High water content Lettuce varieties 0.02 5 [103 6
Bromide (inorg.) High water content + acidic Currant 1 5 |98 4
Bromide (inorg.) High water content Cauliflower 1 5 |94 12
Chlorate High water content + acidic Currant 0.01 5 [102 7
Chlorate Dry (cereals) Rice 0.02 5 |108 2
Chlorate High water content Cauliflower 0.01 5 |100 5
Perchlorate High water content + acidic Currant 0.01 5 |100 4
Perchlorate Dry (cereals) Barley 0.01 5 |106 2
M1.4 Perchlorate Dry (cereals) Rice 0.02 5 |100 7
Perchlorate High water content Apple 0.01 5 |108 3
Perchlorate High water content Cauliflower 0.01 5 |97 3
Phosphonic Acid High water content + acidic Currant 0.1 5 |102 3
Phosphonic Acid High water content + acidic Mandarine 0.1 5 (99 10
Phosphonic Acid Dry (cereals) Rice 0.2 5 |97 4
Phosphonic Acid High water content Apple 0.1 6 |102 9
Phosphonic Acid High water content Cauliflower 0.1 5 |87 2
Phosphonic Acid High water content Mango 0.1 5 |99 9
AMPA High water content Apple 0.02 5 [102 8
AMPA High water content + acidic Grape 0.02 5 |112 8
AMPA Dry (oily seeds) Soy flour 0.1 5 |92 7
M15 AMPA Dry (pulses) Lentils 0.1 5 |103 6
Ethephon Highwater content Apple 0.025 5 |97 0
Ethephon High water content + acidic Grape 0.025 5 |80 8
Ethephon Dry (oily seeds) Soy flour 0.05 5 |92 7
Ethephon Dry (pulses) Lentils 0.05 5 |97 4
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Analyte

Commodity Group

Spiking
Level

Fosetyl High water content Apple 0.01 5 (99 9
Fosetyl High watercontent + acidic Grape 0.01 5 |100 3
Fosetyl Dry (oily seeds) Soy flour 0.1 5 |98 3
Fosetyl Dry (pulses) Lentils 0.1 5 [99 1
Glufosinate High water content Apple 0.02 5 |94 2
Glufosinate High water content + acidic Grape 0.02 5 |106 4
Glufosinate Dry (oily seeds) Soy flour 0.1 5 |98 4
Glufosinate Dry (pulses) Lentils 0.1 5 |101 5
Glyphosate High water content Apple 0.02 5 |98 8
Glyphosate High water content + acidic Grape 0.02 5 |106 5
Glyphosate Dry (oily seeds) Soy flour 0.1 5 |102 3
Glyphosate Dry (pulses) Lentils 0.1 5 [102 4
HEPA High water content Apple 0.02 5 [102 8
HEPA High water content + acidic Grape 0.02 5 |100 6
HEPA Dry (oily seeds) Soy flour 0.1 5 |96 4
HEPA Dry (pulses) Lentils 0.1 5 |98 2
MPPA High water content Apple 0.02 5 |97 4
MPPA High water content + acidic Grape 0.02 5 |106 3
MPPA Dry (oily seeds) Soy flour 0.1 5 |103 1
MPPA Dry (pulses) Lentils 0.1 5 |103 2
N-AcetytGlufosinate High water content Apple 0.01 5 |100 3
N-AcetytGlufosinate High water content + acidic Grape 0.01 5 |103 3
N-AcetytGlufosinate Dry (oily seeds) Soy flour 0.05 5 |99 3
N-AcetytGlufosinate Dry (pulses) Lentils 0.05 5 |102 1
N-AcetytGlyphosate Dry (oily seeds) Soy flour 0.05 5 |105 10
N-AcetytGlyphosate Dry (pulses) Lentils 0.05 5 [99 12
AMPA High water content Cucumber 0.02 5 |99 7
AMPA Dry (pulses)* Lentil 0.1 5 |107 10
Ethephon High water content Cucumber 0.02 5 |95 5
Ethephon Dry (pulses)* Lentil 0.1 5 |89 12
Fosetyl High water content Cucumber 0.02 5 |98 3
Fosetyl Dry (pulses)* Lentil 0.1 5 |104 3
Glufosinat High water content Cucumber 0.02 5 |95 4
Glufosinat Dry (pulses)* Lentil 0.1 5 |82 8
M1.6a: Glyphosat High water content Cucumber 0.02 5 |107 3
Glyphosat Dry (pulses)* Lentil 0.1 5 |115 9
Torus DEA Fo 0 High watercontent Cucumber 0.02 5 (108 |8
HEPA Dry (pulses)* Lentil 0.1 5 |100 5
MPPA High water content Cucumber 0.02 5 |103 3
MPPA Dry (pulses)* Lentil 0.1 5 |108 5
N-AcetytAMPA High water content Cucumber 0.02 5 |104 1
N-AcetylGlufosinat High water content Cucumber 0.02 5 |98 2
N-AcetytGlufosinat Dry (pulses)* Lentil 0.1 5 |[113 4
N-AcetytGlyphosat High water content Cucumber 0.02 5 |98 2
N-AcetytGlyphosat Dry (pulses)* Lentil 0.1 5 |101 8
AMPA High water content + acidic Strawberry 0.05 5 |106 6
Bromide (inorg.) High water content + acidic Lemon 5 5 |101 6
Ethephon High water content + acidic Strawberry 0.01 5 |105 2
M1.6b: Ethephon Dry (oily seeds)* Soybean 0.02 5 |110 10
Fosetyl High water content + acidic Strawberry 0.01 5 |99 1
APPC Fosetyl Dry (oily seeds)* Soybean 0.02 5 |98 3
Glufosinate High water content + acidic Strawberry 0.03 5 |98 10
Glufosinate Dry (oily seeds)* Soybean 0.06 5 |96 6
Glyphosate High water content + acidic Strawberry 0.05 5 |104 8
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Spiking
Analyte Commodity Group

Glyphosate Dry (oily seeds)* Soybean 0.1 5 [101 5
HEPA High water content + acidic Strawberry 0.02 5 |107 8
HEPA Dry (oily seeds)* Soybean 0.04 5 |99 4
MPPA High water content + acidic Strawberry 0.02 5 |96 13
MPPA Dry (oily seeds)* Soybean 0.04 5 |92 13
N-AcetytGlufosinate Highwater content + acidic Strawberry 0.02 5 |100 6
N-AcetytGlufosinate Dry (oily seeds)* Soybean 0.04 5 |92 5
N-AcetytGlyphosate High water content + acidic Strawberry 0.05 5 |97 1
N-AcetytGlyphosate Dry (oily seeds)* Soybean 0.1 5 |95 5
Phosphoni@cid High water content + acidic Lemon 0.05 5 |99 3
Phosphonic Acid Dry (oily seeds)* Sesame 0.2 5 |99 7
Bromide (inorg.) High water content + acidic Lemon 5 5 [99 2.1
M1.7a: Chlorate High water content + acidic Lemon 0.03 5 |100 5.6
Torus DEA Perchlorate High water content + acidic Lemon 0.01 5 [112 2.6
Phosphonic acid High water content + acidic Lemon 0.05 5 |100 4.6
Bromide (inorg.) High water content + acidic Lemon 5 5 |100 3
Bromide (inorg.) Dry (oily seeds)* Sesame 20 5 |81 1
M1.7b: Chlorate High water content + acidic Lemon 0.03 5 [115 6
Chlorate Dry (oily seeds)* Sesame 0.12 5 |91 6
APPC Perchlorate High water content + acidic Lemon 0.01 5 |104 14
Phosphonic acid High water content + acidic Lemon 0.05 5 |100 8
Phosphonic acid Dry (oily seeds)* Sesame 0.2 5 [102 18
Chlorate High water content + acidic Lemon 0.03 5 |99 4
Chlorate Dry (oily seeds)* Sesame 0.12 5 |102 6
Cyanuric Acid High water content + acidic Lemon 0.05 5 |99 1
M1.8 Cyanuric Acid Dry (oily seeds)* Sesame 0.2 5 |76 2
Maleic Hydrazide Dry (oily seeds)* Sesame 0.2 5 |107 16
Perchlorate High water content + acidic Lemon 0.01 5 |103 5
Perchlorate Dry (oily seeds)* Sesame 0.04 5 |101 6
AMPA Dry (oily seeds)* Soybean 0.2 5 |88 5.9
Ethephon Dry (oily seeds)* Soybean 0.02 5 [111 11.7
Fosetyl Dry (oily seeds)* Soybean 0.02 5 |108 3.9
Glufosinat Dry (oily seeds)* Soybean 0.06 5 [102 4.8
Glyphosat Dry (oily seeds)* Soybean 0.1 5 [103 2.0
M1.9 HEPA Dry (oily seeds)* Soybean 0.04 5 |99 5.3
MPPA Dry (oily seeds)* Soybean 0.08 5 |94 6.9
N-AcetytGlufosinat Dry (oily seeds)* Soybean 0.08 5 |96 11.9
Bromide (inorg.) High water content + acidic Lemon 5 5 |98 4.1
Chlorate High water content + acidic Lemon 0.03 5 |100 13
Perchlorate High water content + acidic Lemon 0.02 5 |[100 14.1
Phosphonic acid High water content + acidic Lemon 0.05 5 |95 2.2
Fosetyl High water content + acidic Strawberry 0.01 5 |104 3.2
Glyphosat High water content + acidic Strawberry 0.1 5 [101 4.3
MPPA High water content + acidic Strawberry 0.04 5 |97 2.7
N-AcetytGlufosinat High water content + acidic Strawberry 0.04 5 |103 4.6
M1.10 N-AcetytGlyphosat High water content + acidic Strawberry 0.05 5 |106 1.8
Chlorate High water content + acidic Lemon 0.03 5 |98 8.1
Perchlorate Highwater content + acidic Lemon 0.01 5 |106 8.3
Phosphonic acid*** High water content + acidic Lemon 0.05 5 [101 53
Trifluoro-acetic acid High water content + acidic Lemon 0.025 5 [102 9.3
Amitrole High water content + acidic Orange 0.01 6 |107 5
M4.1 Amitrole Dry (cereals) Barley 0.01 5 [111 2
Amitrole High water content Apple 0.01 7 |93 11
Amitrole High water content Cucumber 0.01 6 |92 4
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Analyte

Commodity Group

Spiking
Level

Chloridazon, Desphenyl | High water content + acidic Currant 0.02 5 |99
Chloridazon, Desphenyl | Other Swinemeat 0.02 5 |94 4
Chloridazon, Desphenyl | High water content Lettuce varieties 0.02 5 |97 3
Chlormequat High water content + acidic Grapes 0.01 6 |93 10
Chlormequat High water content + acidic Grapes 0.2 5 [102 1
Chlormequat Dry (cereals) Barley 0.01 5 |97 5
Chlormequat Dry (cereals) Wheat flour 0.1 5 |97 5
Chlormequat High oil content, wet (oily fruits) Avocado 0.01 7 |103 8
Chlormequat High water content Apple 0.01 6 |[102 6
Chlormequat High water content Cucumber 0.01 6 |103 4
Chlormequat Highwater content Potato 0.01 6 |99 4
Cyromazine High water content + acidic Grapes 0.01 6 |[101 4
Cyromazine Dry (cereals) Barley 0.01 5 [109 6
Cyromazine High oil content, wet (oily fruits) Avocado 0.01 7 |107 2
Cyromazine High water content Apple 0.01 6 |[102 8
Cyromazine High water content Potato 0.01 6 |103 8
Daminozide High water content + acidic Orange 0.01 3 |113 1
Daminozide Dry (cereals) Barley 0.01 5 |113 6
Daminozide High oil content, wet (oily fruits) Avocado 0.01 6 |[112 10
Daminozide Highwater content Apple 0.01 6 |100 9
Daminozide High water content Cucumber 0.01 6 |93 12
Diethanolamine High water content + acidic Mandarine 0.1 5 |103 1
Diethanolamine High water content Apple 0.1 5 (103 3
Diethanolamine High water content Mango 0.1 6 |101 14
Difenzoquat Dry (cereals) Barley 0.01 5 |99 8
Difenzoquat High water content Apple 0.01 6 |99 11
Diquat Dry (cereals) Barley 0.01 10 | 103 7
Diquat High water content Apple 0.01 5 |107 4
ETU Dry (cereals) Barley 0.01 5 |96 10
ETU High watercontent Apple 0.01 7 (102 9
Melamine High water content + acidic Grapes 0.01 6 |87 13
Melamine High oil content, dry (oily seeds, nuts) |Bean, Soya 0.02 3 |109 5
Melamine High oil content, wet (oily fruits) Avocado 0.01 7 |108 6
Mepiquat High watercontent + acidic Grapes 0.01 6 |95 5
Mepiquat High water content + acidic Orange 0.01 6 |[101 9
Mepiquat Dry (cereals) Barley 0.01 5 |108 3
Mepiquat Dry (cereals) Wheat flour 0.1 5 |102 5
Mepiquat High oil content, wet (oily fruits) Avocado 0.01 6 |104 5
Mepiquat High water content Apple 0.01 6 |98 7
Mepiquat High water content Cucumber 0.01 6 |[107 6
Mepiquat High water content Potato 0.01 6 |99 3
Morpholine High water content + acidic Mandarine 0.1 5 (95 7
Morpholine High water content Apple 0.1 5 |94 3
Morpholine High water content Mango 0.1 5 |95 2
Nereistoxin High water content + acidic Grapes 0.01 6 |93 9
Nereistoxin Dry (cereals) Barley 0.01 5 |104 13
Nereistoxin High oil content, wet (oily fruits) Avocado 0.01 5 |103 6
Nereistoxin Highwater content Apple 0.01 6 |118 2
Nereistoxin High water content Potato 0.01 6 |[113 9
Paraquat Dry (cereals) Barley 0.01 10 (106 15
Paraquat High oil content, wet (oily fruits) Avocado 0.05 5 |83 10
Paraquat High water content Apple 0.01 5 |106 5
Paraquat High water content Potato 0.01 10 | 103 13
PTU Dry (cereals) Barley 0.01 5 |113 3
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Spiking
Analyte Commodity Group

Triethanolamine High water content + acidic Mandarine 0.1 5
Triethanolamine High water content Apple 0.1 5 |108 6
Triethanolamine High water content Mango 0.1 5 |120 5
Triethanolamine High water content Pear 0.1 3 |107 11
Trimesium High water content + acidic Grapes 0.01 6 |93 7
Trimesium Dry (cereals) Barley 0.01 5 |118 3
Trimesium Dry (cereals) Wheat flour 0.1 5 [105 2
Trimesium High oil content, wefoily fruits) Avocado 0.01 7 |93 14
Trimesium High water content Potato 0.01 6 |84 5
Aminocyclopyrachlor High water content Apple 0.01 5 |110 5
Aminocyclopyrachlor Dry (cereals) Oat 0.02 5 |106 7
Aminocyclopyrachlor High water content Cucumber 0.01 5 |101 6
Aminocyclopyrachlor High water content + acidic Lemon 0.01 5 [112 9
Aminocyclopyrachlor High water content Mint 0.01 5 |108 7
Amitole High water content Apple 0.01 5 (99 6
Amitole Dry (cereals) Oat 0.02 5 |117 4
Amitole High water content acidic Raspberry 0.01 5 |120 5
Amitole High water content Cucumber 0.01 5 [104 6
Amitole High water content + acidic Lemon 0.01 5 |96 4
Chlormequat High water content Cucumber 0.01 5 |106 3
Chlormequat High water content + acidic Lemon 0.01 5 |103 2
Chlormequat High water content Mint 0.01 5 [102 1
Chlormequat High water content Apple 0.01 5 |101 2
Chlormequat Dry (cereals) Oat 0.02 5 |119 2
Chloridazordesphenyl High water content Cucumber 0.01 5 |104 3
Chloridazordesphenyl High water content &cidic Lemon 0.01 5 |108 8
Chloridazordesphenyl High water content Mint 0.01 5 |108 10
Chloridazordesphenyl High water content Apple 0.01 5 |97 5
Chloridazordesphenyl Dry (cereals) Oat 0.02 5 |113 9
Cyromazine High water content Cucumber 0.01 5 [101 5
Cyromazine High water content + acidic Lemon 0.01 5 |95 3
M4.2 Cyromazine High water content Mint 0.01 5 (100 5
Cyromazine High water content Apple 0.01 5 |98 3
Cyromazine Dry (cereals) Oat 0.02 5 [114 4
Daminozide High water content Apple 0.01 5 |101 2
Daminozide Dry (cereals) Oat 0.02 5 |116 2
Daminozide High water content + acidic Raspberry 0.01 5 [119 3
Daminozide High water content Cucumber 0.01 5 |103 6
Daminozide High water content + acidic Lemon 0.01 5 [102 1
Daminozide High water content Mint 0.01 5 [104 3
Diethanolamin Dry (cereals) Oat 0.02 5 |106 14
Difenzoquat High water content Cucumber 0.01 5 |105 1
Difenzoquat High water content + acidic Lemon 0.01 5 [105 3
Difenzoquat High water content Apple 0.01 5 |105 4
Difenzoquat Dry (cereals) Oat 0.02 5 |97 6
ETU High water content Cucumber 0.01 5 |87 10
ETU High water content + acidic Lemon 0.01 5 |104 11
ETU Dry (cereals) Oat 0.02 5 [103 14
ETU High water content + acidic Raspberry 0.01 5 (109 5
Melamine High water content Cucumber 0.01 5 |90 13
Melamine High water content + acidic Lemon 0.01 5 (91 11
Melamine High water content Mint 0.01 5 |93 11
Melamine High water content Apple 0.01 5 |97 8
Melamine Dry (cereals) Oat 0.02 5 |117 8
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Analyte

Commodity Group

Spiking
Level

Mepiquat High water content Cucumber 0.01 5 [102 3
Mepiquat High water content + acidic Lemon 0.01 5 |104 4
Mepiquat High water content Mint 0.01 5 |96 3
Mepiquat High water content Apple 0.01 5 |104 3
Mepiquat Dry (cereals) Oat 0.02 5 |114 5
Mepiquat, 4Hydroxy High water content Cucumber 0.01 5 |108 2
Mepiquat, 4Hydroxy High water content + acidic Lemon 0.01 5 (107 4
Mepiquat, 4Hydroxy High water content Mint 0.01 5 |105 2
Mepiquat, 4Hydroxy High water content Apple 0.01 5 |110 2
Mepiquat, 4Hydroxy Dry (cereals) Oat 0.02 5 |112 3
Morpholine High water content Cucumber 0.01 5 |97 10
Morpholine High water content + acidic Lemon 0.01 5 |92 9
Morpholine High water content Apple 0.01 5 |84 15
Morpholine High water content + acidic Raspberry 0.01 5 |84 18
Nereistoxin Highwater content Cucumber 0.01 5 |94 8
Nereistoxin High water content + acidic Lemon 0.01 5 |99 2
Nereistoxin High water content Mint 0.01 5 |90 3
Nereistoxin High water content Apple 0.01 5 [101 3
Nereistoxin Dry (cereals) Oat 0.02 5 [113 2
Nereistoxin High water content + acidic Raspberry 0.01 5 |114 2
Nicotine High water content Apple 0.01 5 |90 3
Nicotine High water content [ FYoQa f S$({0.01 5 |95 8
Nicotine High water content + acidic Orange 0.01 5 |104 4
Nicotine High water content + acidic Grape 0.01 5 |99 2
Nicotine Dry (cereals) Whole flour (spelt)|0.01 5 |101 4
Propamocarb High water content Cucumber 0.01 5 [99 2
Propamocarb High water content + acidic Lemon 0.01 5 |84 6
Propamocarb High water content Mint 0.01 5 |102 2
Propamocarb High water content Apple 0.01 5 |102 2
Propamocarb Dry (cereals) Oat 0.02 5 |113 3
PropamocarbN-Desmethyl | High water content Apple 0.01 5 |[113 3
PropamocarkN-Desmethyl | Dry (cereals) Oat 0.02 5 |94 3
PropamocarbN-Desmethyl | High water content Cucumber 0.01 5 |106 2
PropamocarkN-Oxide High water content Cucumber 0.01 5 |102 2
PropamocarbN-Oxide High water content + acidic Lemon 0.01 5 [109 4
PropamocarkN-Oxide High water content Mint 0.01 5 [111 3
PropamocarkN-Oxide High water content Apple 0.01 5 |110 4
PTU High water content Cucumber 0.01 5 |97 4
PTU High water content + acidic Lemon 0.01 5 |100 5
PTU Dry (cereals) Oat 0.02 5 |113 6
PTU High water content + acidic Raspberry 0.01 5 [115 6
Triethanolamine High water content Apple 0.01 5 |73 15
Triethanolamine High water content + acidic Raspberry 0.01 5 [106 4
Trimethylsulfonium High water content Cucumber 0.01 5 [119 3
Trimethylsulfonium High water content + acidic Lemon 0.01 5 |110 2
Trimethylsulfonium High water content Mint 0.01 5 |116 3
Trimethylsulfonium High water content Apple 0.01 5 [119 2
Diquat** Dry (oily seeds)** Sesame 0.05 5 |105 7
Paraquat** Dry (oily seeds)** Sesame 0.02 5 |100 10
M5 See un dehttp://www.crl -pesticides.eu/library/docs/srm/meth_ChlormequatMepiquat_CrlSrm.pdf
M6 Kasugamycin High water content Apple 0.01 5 |98 4
Streptomycin Highwater content Apple 0.01 10 | 106 9
M7 Morpholine High water content Apple 0.1 5 |94 3
EU Reference Laboratory for pesticides requiring SirRésidue Methods (EURERM) 810f101



http://www.crl-pesticides.eu/library/docs/srm/meth_ChlormequatMepiquat_CrlSrm.pdf

Morpholine High water content Mango 0.1 5 |95 2
Morpholine High water content + acidic Mandarin 0.1 5 |95 7
Diethanolamine High water content Apple 0.1 5 |103 3
Diethanolamine High water content Mango 0.1 5 |[107 1
Diethanolamine High water content + acidic Mandarin 0.1 5 |103 1
Triethanolamine High water content Apple 0.1 5 [108 6
Triethanolamine High water content Mango 0.1 5 |118 3
Triethanolamine High watercontent + acidic Mandarin 0.1 5 [112 4
1,2,4Triazole High water content Cucumber 0.1 5 |85 12
1,2,4Triazole High water content Potatoes 0.01 5 |100 8
1,2,4Triazole High acid content Orange 0.1 5 |94 20
1,2,4Triazole High acid content Grapes 0.01 5 |90 10
1,2,4Triazole Dry (cereals) Rice 0.2 5 |86 3
1,2,4Triazole Dry (cereals) Barley 0.1 5 |104 6
1,2,4Triazole Fatty, wet Avocado 0.01 5 |94 10
Triazoleacetic acid High water content Cucumber 0.01 5 |100 2
Triazoleacetic acid High watercontent Potatoes 0.01 5 |96 6
Triazoleacetic acid High acid content Orange 0.01 5 |104 9
Triazoleacetic acid High acid content Grapes 0.01 5 |95 4
Triazoleacetic acid Dry (cereals) Rice 0.02 5 |74 5
Triazoleacetic acid Dry (cereals) Barley 0.01 5 |109 5
Triazoleacetic acid Fatty, wet Avocado 0.01 5 |97 2
M8 Triazolealanine High water content Cucumber 0.01 5 |[100 19
Triazolealanine High water content Potatoes 0.01 5 |102 18
Triazolealanine High acid content Orange 0.01 5 |98 5
Triazolealanine High acid content Grapes 0.01 5 |95 11
Triazolealanine Dry (cereals) Rice 0.02 5 |88 4
Triazolealanine Dry (cereals) Barley 0.02 5 [119 9
Triazolealanine Fatty, wet Avocado 0.01 5 |91 13
Triazolelactic acid High water content Cucumber 0.01 5 |[107 3
Triazolelactic acid High water content Potatoes 0.01 5 |102 6
Triazolelactic acid High acid content Orange 0.01 5 [111 12
Triazolelactic acid High acid content Grapes 0.01 5 |[100 5
Triazolelactic acid Dry (cereals) Rice 0.02 5 |71 4
Triazolelactic acid Dry (cereals) Barley 0.02 5 |99 4
Triazolelactic acid Fatty, wet Avocado 0.01 5 (97 4
See alsohttp://www.eurl -pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_TriazoleDerivativeMetabolites.pdf
Difluoroacetic acid High water content Apple 0.01 5 |94 7
Difluoroacetic acid Fatty, wet (oily fruits) Avocado 0.02 5 |103 8
Difluoroacetic acid Highwater content Cucumber 0.01 5 |70 2
Difluoroacetic acid Dry (cereals) Flour 0.02 5 |77 9
Difluoroacetic acid High acid content Grapes 0.01 5 |80 5
Difluoroacetic acid High acid content Grapes 0.01 5 |106 15
Difluoroacetic acid High acid content Orange 0.01 5 |109 11
M9 Difluoroacetic acid Dry (cereals) Rice 0.02 5 |80 3
Trifluoroacetic acid High water content Apple 0.01 5 |93 6
Trifluoroacetic acid Fatty, wet (oily fruits) Avocado 0.04 5 |77 4
Trifluoroacetic acid Dry (cereals) Flour 0.04 5 |84 6
Trifluoroacetic acid High acid content Gooseberry 0.02 5 [128 11
Trifluoroacetic acid High acid content Grapes 0.01 5 |87 14
Trifluoroacetic acid High acid content Orange 0.01 5 [107 3
Trifluoroacetic acid Dry (cereals) Rice 0.04 5 |72 4
Trifluoroacetic acid High water content Tomato 0.02 5 |76 15
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Spiking
Analyte Commodity Group Level
(mg/kg)
M10
AMPA High water content Cucumber 0.02 5 |97 5.9
Ethephon High water content Cucumber 0.02 5 |90 5.2
Fosetyl High water content Cucumber 0.02 5 |101 3.1
Glufosinat High watercontent Cucumber 0.02 5 |99 4.6
Glyphosat High water content Cucumber 0.02 5 |96 2.3
HEPA High water content Cucumber 0.02 5 [101 145
M11 MPPA High water content Cucumber 0.02 5 |103 4.0
N-AcetytGlufosinat High water content Cucumber 0.02 5 |103 3.0
N-AcetytGlyphosat High water content Cucumber 0.02 5 |104 2.7
Bromide (inorg.) High water content + acidic Lemon 10 5 |110 11.3
Chlorate High water content + acidic Lemon 0.06 5 |96 2.7
Perchlorate High water content + acidic Lemon 0.02 5 |97 2.0
Phosphonic acid High water content + acidic Lemon 0.1 5 |[100 4.1
TFA High water content + acidic Lemon 0.05 5 |100 15

*The extract was prepared according to QU V10 or neweversions, SEDTA solutiowas usediuring extraction(for oily

seeds nutspulsesand cereals All other data was generatedithout usingEDTA solution during extraction.

**analysed with Waters Xevo F&u

*** spiked separately from ceeluting Fosetyl to avoid interference that affects quantification
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Table41: Validation data deriving from twQuPPeriterlaboratory validation studie®rganizedoy the EURERM Round 1
Matrix + IL-ISCalibration
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Solvent HL-ISCalibration Matrix Matched Calibration Matrix + IL-ISCalibration
Level MeanRecovery RSD Mean Recovery RSD  No. Mean Recovery RSD No.

(mg/kg) (%) (£ %) No. Labs (%) (x %) Labs (%) (= %) Labs
0.05 99 3 9 98 3 10 102 3 10
-_--_--_--
Grapes -_--_--_--
-_--_--_--
-_--_--_--
0.01 97 3 10 97 4 10 103 3 10
Avocados 005 9 3 9 % 3 10 12 3 10
0.2 101 2 10 91 3 11 103 2 10

Trimesium

104

Potatoes -_--_--_--
-_--_--_--
-_--_--_--
Rye flour -_--_--_--
4
-_--_--_--
-_--_--_--
Nereistoxin
o002 128 6 5 91 8 6 1065 9 6
0.05 110 7 5 91 5 8 98 5 7
-_--_--_--
Grapes -_--_--_--
-_--_--_--
-_--_--_--
0.01 100 6 3 84 8 5 102 7 5
Avocados 005 18 2 7 8 4 7 12 3 8
0.2 108 3 7 80 4 9 106 5 9
Melamine
Potatoes -—--—--—--
-_--_--_--
-_--_--_--
Rye flour -_--_--_--

Perchlorate

99 93 | 11
Carrot
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Solvent HL-ISCalibration Matrix Matched Calibration Matrix + IL-ISCalibration
Level MeanRecovery RSD Mean Recovery RSD No. Mean Recovery RSD No.
(mg/kg) (%) (= %) |No. Labs (%) (= %) Labs (%) (= %) Labs
0.2 96 105 | 10
0.01 105 6.4 | 11
Lemon 0.02 104 74 | 11
0.2 102 54 | 12
0.01 100 86 | 11
Rye flour 0.02 102 8.7 | 12
0.2 101 98 | 14
0.01 104 11.5| 10
Avocado 0.02 105 10.2 | 11
0.2 102 81 | 11
Chlorate
0.01 105 116 | 12
Carrot 0.02 103 85 | 11
0.2 100 4.9 | 10
0.01 99 134 | 12
Lemon 0.02 104 18.1 | 11
0.2 100 52 | 12
0.01 108 13.3 | 12
Rye flour 0.02 105 159 | 14
0.2 101 6.5 | 13
0.01 99 4.1 8
Avocado 0.02 102 55
0.2 106 8.7 | 11
Phosphonic acid
0.01 100 188 | 6
Carrot 0.02 106 7.2 7
0.2 108 143 | 6
0.01 104 8.0 5
Lemon 0.02 101 101 | 5
0.2 98 8.7 | 10
0.01 104 203 | 5
Rye flour 0.02 103 181 7
0.2 105 141 | 11
0.01 99 102 | 7
Avocado 0.02 105 121 | 8
0.2 102 7.9 9
Bromide
0.01 103 11.2 7
Carrot 0.02 106 8.7 8
0.2 115 17.0 7
0.01 99 105 10
Lemon 0.02 94 18.9 10
0.2 100 10.6 10
0.01 82 10.9 9
Rye flour 0.02 83 10.3 10
0.2 85 34.8 11
0.01 102 15.9 10
Avocado 0.02 102 10.5 11
0.2 106 9.6 11
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9. ANNEX
Table42: Gonversion factorbetween typical purchased standards and targealytes(3.18).
Compound MW [g/mol] Compound as sold F:I; )’rvnol] C(:COE\)I o Inverse CI
Bialaphos 323.3 Bialaphossodium 345.3 0.94 1.07
Bromate (anion) 127.9 Potassium bromate 167.0 0.77 1.31
Bromide (anion) 79.9 Potassium bromide 119.0 0.67 1.49
Chlorate (anion) 83.5 Chloratesodium 106.4 0.78 1.27
Chlormequat (cation)* 122.6 Chlormequadchloride* 158.1 0.78 1.29
ChlormequatD, (cation) 126.6 ChlormequatDs-chloride 162.1 0.78 1.28
Difenzoquat (cation) 249.3 Difenzoquatmethylsulfate 360.4 0.69 1.45
Difluoroacetic acid'3C 96.0 Sodium difluoroacetaté3G 120.0 0.80 1.25
Dihydrostreptomycin 583.6 Dihydrostreptomycirsesquisulfate 730.7 0.80 1.25
Diquat (dication) 184.2 Diquatdibromidemonohydrate 362.1 0.51 1.97
Diquat-D4 (dication) 188.2 DiquatD;-dibromidemonohydrate 366.1 0.51 1.95
Fosetyl(neutral = protonated) [11005x3 =330.4** [FosetyAl 354.10 0.922 1.07
D] = e 115.0&3=345.23* |FosetylAl D5 . 369.19 0.935 1.07
115.8 FosetylDs-sodium 137.0 0.84 1.19
Glufosinate 181.1 Glufosinateammonium 198.2 0.91 1.09
GlufosinateDs 184.1 GlufosinateDs-hydrochloride 220.6 0.83 1.20
Kasugamycin 379.4 Kasugamycifydrochloridemonohydratg433.8 0.87 1.14
Mepiquat (cation)* 114.2 Mepiquatchloride* 149.7 0.76 1.31
Mepiquat-Ds (cation) 117.2 MepiquatDs-iodide 244.1 0.48 2.08
Mepiquat-4-hydroxy 130.2 Mepiquat4-hydroxychloride 165.7 0.79 1.27
b X DinethylhydrazineDs 66.1 DimethylhydrazineDschydrochloride 102.6 0.64 1.55
N-AcetytGlufosinate 223.2 N-AcetytGlufosinatedisodium 267.2 0.84 1.20
N-AcetytGlufosinateDs 226.2 N-AcetytGlufosinateDs-disodium 270.2 0.84 1.19
Nereistoxin 149.3 Nereistoxinoxalate 239.3 0.62 1.60
NereistoxinDs 155.3 NereistoxinDs-0xalate 245.3 0.63 1.58
Nicotine 162.2 Nicotine hemisulfate 422.5%** 10.77 1.30
Paraquat (dication) 186.3 Paraquatdichloride 257.2 0.72 1.38
ParaquatDs (dication) 192.3 ParaquatDs-diiodide 446.1 0.43 2.32
PropamocarbN-oxide 204.3 PropamocarbN-oxide hydrochloride 240.7 0.85 1.17
Streptomycin 581.6 Streptomycinsesquisulfate 728.7 0.80 1.25
Trifluoroacetic acid3G 114.0 Sodium trifluoroacetaté3G 138.0 0.83 1.21
Trimethylsulfonium (cation) 77.2 Trimethylsulfoniurdiodide 204.1 0.38 2.64
TrimethylsulfoniumDg (cation) [86.2 TrimethylsulfoniumDs-iodide 2131 0.40 2.47

* Attention: TheEU¢ Maximum Residue Levedse now expressea@sthe respectivechloridesalts Thus no conversion of the
chloride to the cation is needed.
** Takinginto account that 1 mol fosetyAl (MW 354.10)ontains 3 mols of fosetyl anidiMW 109.04x3327,12)leading to 3

mols fosetyl aciqMW 110.05x3330,14) For the ILIS the following nurais apply 1 mol fosetyAl Dis (MW 369.19 contains 3

mols of fosetyl Panion (MW114.07x3342.21) leading to 3 mols fosetysacid (MW115.08*3-345.23
*** MW refers to the following formul&ioHi4N2)2 - HSQ which entailswo nicotine molecules
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Table 43: Exemplary concentrations of pesticide stock and working solu{ia8 and 3.19), (solvent proposals also apply
IL-1S see3.21, 3.22 3.23). Prefereably use plastic vials (e.g. PP) as many of the compounds tend to interact with glass surfaces

Stock Solutionexemplar Working Solutions including mixture&xemplar
Compound f( plary) [¢] g efe plary)

Solvent used to prepare [mglmL] Solvent used to prepare [mg/mL]

Aminocyclopyrachlor MeOH MeOH 10/1/0.1
Amitrole MeOH 1 MeOH 10/1/0.1
AMPA 10 % ACN in water 1 10 %ACNn water 10/1/0.1
Bromate Water/ MeOH(50:50) 1 MeOH 10/1/0.1/0.01
Bromide MeOH 1 MeOH 10/1/0.1/0.01
Chlorate 10 % ACN in water 1 MeOH 10/1/0.7/0.01
Chloridazordesphenyl MeOH 1 MeOH 10/1/0.1
Chlormequat MeOH 1 MeOH 10/1/0.1
Cyanuric acid MeOH 1 10 % ACN in water 10/1/0.1
Cyromazine MeOH 1 MeOH 10/1/0.1
Daminozide MeOH 1 MeOH 10/1/0.1
Diethanolamine ACN 1 MeOH 10/1/0.1
Difenzoquat ACN 1 MeOH 10/1/0.1
Difluoroacetic acid ACN with 5% water 1 ACN with 5% water 10/1/0.1
Diquat** 10 % ACN in water 1 10 % ACN in water 10/1/0.1
Ethephon 10 % ACN in water 0,1 %HCI 1 10 % ACN in wate,1 %HCI 10/1/0.1
ETU MeOH 1 MeOH 10/1/0.1
Fosetyl 10 % ACN in water 0.1 10 % ACN in water 10/1/0.1
Glufosinate 10 % ACN in water 1 10 % ACN in water 10/1/0.1
Glyphosate* 10 % ACN in water 1 10 % ACN in water 10/1/0.1
HEPA 10 % ACN in water 1 10 % ACN in water 10/1/0.1
Kasugamycin MeOH 1 MeOH 10/1/0.1
Matrine ACN 1 ACN 10/1/0.1
Maleic Hydrazide MeOH 1 10 % ACN in water 10/1/0.1
Melamine MeOH:water (90:10) 1 MeOH 10/1/0.1
Mepiquat MeOH 1 MeOH 10/1/0.1
Mepiquat-4-hydroxy MeOH 1 MeOH 10/1/0.1
Morpholine MeOH 1 MeOH 10/1/0.1
MPPA 10 % ACN in water 1 10 % ACN in water 10/1/0.1
N,N-Dimethylhydrazine MeOH 1 MeOH 10/1/0.1
N-Acetyt AMPA 10 % ACN in water 1 10 % ACN in water 10/1/0.1
N-AcetytGlufosinate 10 % ACN in water 1 10 % ACN in water 10/1/0.1
N-AcetytGlyphosate 10 % ACN in water 1 10 % ACN in water 10/1/0.1
Nereistoxin MeOH/ water (3:1) 1 MeOH 10/1/0.1
Nicotine* ACN 1 ACN 1/0.1
Oxymatrine ACN 1 ACN 10/1/0.1
Paraquat** 10 % ACN in water 1 10 % ACN in water 10/1/0.1
Perchlorate 10 % ACN in water 1 MeOH 10/1/0.1/0.01
Phosphonic aciti 10 % ACN in water 1 ACN*** 10/1/0.1/0.01
Propamocarb ACN 1 MeOH 10/1/0.1
PropamocarbN-desmethyl ACNAcetore (1 mLacetore to initially dissolve) 1 MeOH 10/1/0.1
PropamocarbN-oxide ACN 1 MeOH 10/1/0.1
PTU MeOH 1 MeOH 10/1/0.1
Streptomycin* Water / MeOH(1:1) 0,5 MeOH 10/1/0.1
Triazok MeOH 1 MeOH 10/1/0.1
Triazolelactic acid MeOH 1 MeOH 10/1/0.1
Triazoleacetic acid MeOH 1 MeOH 10/1/0.1
Triazolealanine MeOH/Water (1:3) 1 MeOH 10/1/0.1
Triethanolamine MeOH 1 MeOH 10/1/0.1
Trifluoroacetic acid ACNwith 5% water 1 ACN with 5% water 10/1/0.1
Trimethylsulfonium MeOH 1 MeOH 10/1/0.1

* Use plastic vessels and stoppersdompounds that tend to interact with glass surfaces

** Use plastic vials and protect solutiofrem light exposure

** Pyure water (80-H,O for thell-1§ is also suitable for the working solutiob0% ACN will reduce growt microorganisms
MeOH: MethanolACN Acetonitrile; FA: Formic acid
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Table44: Exemplary pviders of isotopicalliabelledinternal standards3.20.

Isotope labelled compound Source | Article-No. Amour.lt - N‘_R O Scant ckeyfitaitren
perunit 1 unit 2 pug* .
15N 1 XA10240100ME 100 1.1mL |mcp €300c 15¢c
15N, 13C 1 XA10240110AL 100 11mL |ooH €|604cC 30c
Amitrole 15Ny, 136, 7 A633382 10 mg M®p nn30c 15c
14 LBS9AZ3L.3293 1000 1.1mL |1.380e [251c 125c
15Ny, 183G 8 C4313 10 mg
1 CI-CDNLM6786:1.2 100 12mL |ncn €773c 39¢c
13C, 5N, D, 5 CDNLM6786-1.2 100 12mL |ncn ¢€773c 39¢c
AMPA 10 CDNLM6786-1.2 100 12mL |[ncp ¢€775¢c 39c
7 A617342 10 mg MPc pn34c 17c
13C,15N 1 XA10205100WA 100 1.1mL |o0oH €|604c 30c
14 LBS9AZ3L1603 1000 1.1mL |loyn |251c 125c¢
Bromate-180; 1 Cl-OLM82831801.2 (100 12mL |nnc €677c 34c
Chlorate®0; 7 C292762 No indication1 mL ndonn
12%*%*% |- 200 5 mL Hpn ¢€50c 25c
13 8399.410MG 10 mg M®Poy n28c l4c
14 LBS9G3L3294 1000 1imL Mmdoy n251c 125¢c
Chloridazordespheny#5N, 3 679027 5mg T hn ¢€316¢C 16¢c
11 s¢218161 1mg OHC ¢€|65.2c 33c
18 20273 10 mg yMmn ¢€16.2c 0.8c
Chloridazormethyl-desphenyiD3 18 20229 10 mg c p €[139c 0.7c
1 X 11340100DO 100 10 mL Hyc ¢€57c 29c
1 XA11340100DO 100 1imL |tTo € [133cC 6.6 C
11.2.2D, 6 D3386 10 mg Tpc ¢€15¢c 0.8c
Chlormequatchloride 1 CA11340100 5 mg oy ¢ ¢€|16¢c 0.8c
9 00291 5mg nyp ¢€/19c 10c
14 CRM9G3L1612 1000 1imL |oHA €58¢c 29c
Do 3 673151 5 mg OHN €13c 0.6¢c
7 Cc987717 5 mg MCnNn €6.6c¢ 0.3c
153G 9 32679 10 mg ntTn €94c 05¢c
Cyanuric acid 14 LBS9G3L1609 1000 1.1mL (Hnn ¢€36¢ 1.8c
180, 3 673141 10 mg Hdd €6.0cC 03c
15G3, 15N; 15 SO-C695A-1.2ML 100 12mL |378¢ 630 c 3l4c
1 DREC11920010 10 mg occ ¢€73c 04c
1 XA11920010EA 100 1imL |[mMmmy €215c 11c
CyromazineD, 7 C989302 10 mg lHpp |251lc 13c
9 93101 5mg Mcn €66¢C 0.3c
14 LBS9G3L1613 1000 1.1mL [mTn ¢€3lc 15¢c
1 XA11960100AL 100 1imL |yT € [158cC 79c
Daminozide 2 7 D416717 25 mg cnTt ¢€52cC 0.3c
Ds 14 LBS9G3L2291 1000 1imL |oHA €58¢c 29c
6 D45297 50 mg nnm ¢€1l8c 0.09¢c
Ds 4 D-5307 100mg [moH €09c 0.04c
. . 14 LBS9B3L3152 1000 1.1 mL My n  €33c 16¢
Diethanolamine
7 D441902 100mg (Mmdmn n2.2c 0.1lc
B 14 LBS9B3L3095 1000 1.1mL [myn ¢€33c 16¢
Difluoroacetic acid13G (Sodium salt) 2 friendly donation
. . |sesquisulfatehydrate (1 C 12635300 100mg |Hd¢dp € |0.1c 0.003 c
Dihydrostreptomycin
sulfate 1 EPD1954000 25 mg MH €10c 0.048
Diquat-Dg Dibromide (dipyridineDs) 4 D-7990 10 mg
aL DRECA12960010 50mg |oemMp €[13< 0.06¢
: : : 1 *AL12960010D0O 100 iml  |yvH € |349¢ +5¢
Diguat-D,-dibromide (ethyleneD)*
*stability problems ° oo 10-mg i G ooc
6 bi70A 50-mg YA €34<€ 02¢
7 DB492902 5mg M-MT  €l4f<€ 02¢
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