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A Compound(s) 3-Hydroxycarbofuran, Abamectin, Amitrole, Cotinine, Diclofop, Diquat, Emamectin,
Fentin, Gamm&Cyhalothrin, Haloxyfop, NicotinePTU, Topramezone

A Additional compounds: Chlorate, Cyanuric acid,Ethoxyquin dimer, Melamine, Paraquat,

Perchlorate, Phosphonic acid Thiocyanate, Triazole acetic acid, Triazole lactic acid, Triazol¢ alanine

and Trifluoroacetic acid

Commodities Infant formulae of various types and milk

Extraction Method(s} Citratebuffered QUEChEREN 15662)QuPPe

Instrumental analysisLGMS/MS ICMS/MS

> >

Analysis offoxicologicaly Critical SRMCompounds
in Infant Formulae and Milk-
Part 1: Analytical Aspects

Version Alast update10.03.2021)

1. Background information:

Following a request by DEANTEEFSA prepared a scientific opinionMay 2018, in which it was
concluded that for infant food for children up to 16 weeks of age, the default MRL of 0.01 mg/kg
currently applying for infant formulagReg.141/2006/EC) may not be sufficiently protective for
pesticides with ADI valud®low a health-based guidance value (HBGV) of 0.0026 mg/kg bw per day.

Based on this evaluation, BEANTEdentified a number of compoundswith ADI values <0.0026
mg/kgbw per day and calculated the highest possible MRLs for reconstituted infant formulae, that
would be stillconsideredsafe for childrerup to 16 weeks of ageThereafter the EURLs werasked

to commenton the technical feasibility ofmonitoring thesecompourds at or below the MRLs
considered safe fanfant food The EURLs were further asked to develop and validate methods for a
number of compounds and to conduct a pilot monitoristydy for infant formulaeof various types

and origins.In addition milk shoud be analysedThe LOQs of these methods should be equal or
lower than the levels considered safe.

The selected, toxicologically criticatompounds were divided into the following groups n
collaboration with the EURAO: a) MRM (amenable to multiresidueethods), b) MRM/SRM
(requiring modified MRM methods owhere markers can be first screened by an MRigthod
triggering reanalysis by a SRM in case of positive findings); ¢) SRM (compounds not amenable to

1 scientific opinion on pesticides in foods for infants and young childrers://www.efsa.europa.eu/de/efsajournal/pub/5286
2 Regulation 2006/141/EC referring to infantrioulae and followon formulae repealed by Regulation 609/2013/EU
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multiresidue methods)Compounds classified as SRive listed in Table 1 and those classified as
MRM/SRMn Table 2.

At a meetingwith DGSANTEand MSsin Brusselst was agreedto excludecertain of the initially
selected compoundsfrom the pilot monitoring survey for various reasonsincluding analytial
difficulties and the likelihood of encounteriregcompound in infant formulae These reasonsfor
excluding those compoundse compiled inTable land Table 2The compounds that were agreed
to skip in this pilot monitoring are marked in grey

It was tirther agreed to start withthe analysis of thecollected milk samples and theontinue with
the infant formulae Amongst the infant formulae it was decided start withad y 2 NI £ ¢  LINR RdzO
continue withproducts for special groups.

The focusof the project was to examine the residue situation of tatmgically criticatcompouwndsin
infant food formula Still it was decided toinclude to the scope,certain additional compounds
known to beubiquitousin the environment and therefore frequently encowmed in variousfood
commodities, such asicotine, trifluoroacetic acid chlorate and phosphonic acdjgee

Table 3). Some of these compounds are of toxicological concern (e.g. chlorate) and atreers
suspected opotentially exceeding the default MRL 6f01 mg/kg applying tanfant food formulae
anddietary food.
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Compound Residue Definition ;:i Notesand reasons for exclusion from pilot monitoring
Abamectin Avermectin Bla 0.0025/0.0012% 0.0096 /0.0048 0.072/0.038 P Toxicological endpoints were modified in Aug 2020
Emamectin Emamectin benzoate Bla, —; 55 0.0019 0.0143 P
expressed as emamectin
Fertin Fentin (fentin including its salts, ; ., , 0.0015 0.0113 o)
expressed as triphenyltin cation
Amitrole Amitrole 0.001 0.0038 0.0285 O | NL listed in pesticide database
Nicotine Nicotine 0.0008 0.0031 0.0233 o Natu_ral occurrence and_ potential for' crose_nt'amlnatlons through contact with hands, soil and air.
The inclusion of the animal metabolite cotinine was considered useful
Requlated in current infant food Max.period of grace for ppinebJune 2019 PTU is a byproduct in propineb formulations, it is also a
PTU re ?JIation(MRL of 0.003 mg/kg 0.0003 0.0012 0.015 O degradant of propineb in the field and during food processing. It is not regulated in 396/2005/EC b
9 ’ 9 has its proper MRLs established in the baby food regulation (0.003 mg/kg)
Diguat Diguat 0.002 0.0076 0.057 O Max period of grace: 4 February 2020
Topramezone Topramezone (BAS 670H) 0.001 0.0038 0.0285 P PendingApproval (provisional authorizations in EL, NL)
Chloropicrin Chioropicrin 0.001 0,0038 0.0285 o It was agreed to' skip thisfuigant from th<=f pilot monlltorlng, as there were some analytical difficultie:
due to degradation of the compound during analysis.
1-Methyl-cyclopropene 1-Methvl-cvclopropene Formerly 0.0009, 0,0035 (old) 0.57 (new) P Given tte shift in the toxicological threshold and the very low likelihood of relevant residues in milk.
(1-MCP) yi-cycloprop now 0.02 0.076 (new) : was agreed to exclude this compound from the pilot monitoring
Dazomet (Methylisothiocyanate Metam: 0.0a 0,0038 (Metam) 0.0285 (metam) Dug to the falsjt degradation of Metam (and pazomet) in sou,_MITC is the marker compound for the
Metam resulting fran the use of MITC: 0.004 0.015 (MITC) 0.11 (MITC) P residue definition. The ADI of MITC (methyl isothiocyanate) = 0,004, exceeds the tti@sbd026
dazomet and metam) T ' ’ mg/kg bw. It was thus agreed to remove this compotnuin the scope of the pilot monitoring.
: The toxicity threshold refers to MeBr, which is unlikely to be found in intaot farproducts of animal
Methyl bromide Bromaeian 0.001 for (intact 0,0038 0.0285 o ©rigin, as it degrgdesl to bromide ion. Levels of .|ntact MeBr decrease ra_pldly QUrlng aeration. Analy
MeBr) residues of bromide ion seems superfluous as it does not pose any toxicological concerns and as
levels of bromide iomi milk are quite high anyway (intake through feed).
Not approved(as pesticide According to an EFSA reparyanamide degrades rapidly and incorporate
into natural plant products. In animals it is intensivelytaimlised with the major metabolite being-N
acetylcyanamide Cyanamide isvidely used as a fertilizerwith the most common cyanamiesntaining
product (Perlka) containing 45% of cyanaméatel beingypically employed at 200 and 450 kg/ha.
Cyanamide Cyanamide 0.002 0,0076 0.057 o Conglderablexposure of farm worker_s, neighbouring resm!ents gnd animals is thus expected. Cyatr
use is alsaisedfor the control of certain pests such as snails. It is also reported to control salmonel
liquid sewagé Cyanamide has been, furthermore, in userhany years as a deterrent to alcohol
consumption at doses (>20 mg/person/ day). These medicinal doses clearly exceed the ADI.
reassessment of the risks associated with cyanamide exposure seems indiaaédically, cyanamide
poses immense difficitts and the EURL has no routinely applicable method at the time being.

8 Based on aonversiorfactor of 7.5

4 NewADlvalue introduced after finalizing thenalyses of th@resent study(published inPeer review of the pesticide risk assessment of the active
substance abamectinEFSA Journal 2020;18(8):62Rihk:https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2020.6227

5 https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2010.1873

6 (https://ec.europa.eu/health/sites/health/files/scientific_committees/environmental_risks/docs/scher_o_169.pJf
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diclofop acid expresseak diclofop

EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

products (mg/kg) [powder (mg/kg)

IS
>
=}
S
=%
<
o)
L

Notesand reasons for exclusion from pilot monitoring

Approved It was decided that for the pilot monitoring it would be acceptable to focus on free
diclofop and to reanalyse by a method including the methyl ester and possibly also conjugates

Diclofop 0.001 0.0038 0.0285 P of a positive ihding of diclofop free acidlhe methyl ester of diclofop is MRM amenable, but
methyl) ; . L ) . - . . .
according to literature, it is rapidly hydrolyzed in plants, thus no residues in food of animal origi
actually expected.
Not approved.Given the instability of dicofol in Gapplications, it was agreed to analyse for dicof(
Dicofol _chofol (sum of p, p” and o,p 0.002 0.0076 0.057 o (su[n)_ after a positive screening r_esult t_)y a multlr_e5|due r_net_hod fo_cusmg on the degradant
isomers) p,p dichlorobenzophenone and dicofdVithin the pilot monitoring, this screening was agreed to K
done by the EURRO
Approved(both gamma and lambda)
Lambdacyhalothrin (includes It was decided that for the pilot monitoring it would be acceptable to focus on the analysis of
GammaCvhalothrin  gammac yhalothrin) (sum of R,S Gamma 0.0012 |gamma 0.0046, gamma 0.035 p cyhalothrin by a multiresidue method and, in case of a positive result, to reanalyse by a metho
y 9 Y '~ Lamda 0.0025 |lambda 0,0095 Lambda 0.0 allowing enantiomeric sepation of the two constituent isomers of lambda cyhalothrin and the
and S,R isomers) (F) LD . S . o B o
quantification of the gammdasomer which is the most toxic. Within the pilot monitoring, the analy
of lambda cyhalothrin was agreed to be done by the EAGL
3-OHCF 0.00015 Not approved(None of the relevant productsarbofuran, benfuracarb, furathiocarb, carbosulfan)
3-OH-carbofuran (free and Related comp. . L . . .
. . In the pilotmonitoring iot was decided that it would be acceptable€dous on residues of free-®H
conjugated) expressed as CF: 0.00015 - . h T
3-Hydroxycarbofuran ; 0.0006 0.0045 O carbofuran as a markeand to perform reanalyses by a method involving-denjugation in case of
carbofuran BF: 0.0035 " ) s ; 7 )
; positive screening resulVithin the pilot monitoring, the analys of carbofuran was agreed to be
FT:0.0035 done by the EURRO
CS: 0.005 y
f:r:puo;?easloggfcr)sé:: dszlstsh::g( yic Approved It was decided that for the pilot monitoringwould be acceptable to focus on free
Haloxyfop 1ug P - 0.00065 0.0025 0.01875 P haloxyfop and to reanalyse by a method entailing alkaline hydrolysis only in case of a positive f
(sum of the Rand Sisomers at an) .
. of haloxyfop free acid.
ratio)
Approved The RD for food of AO only contains CMBA. According to EFSA, CMBA is the majo
constituent of the residue in maize forage and grafisthermore EFSA notes that CMBA exhibits
Sulcotrione CMBA (Zhloro-4- 0.0004 (parent) 0.0015 (parent) 0,0114 (parent) P much lower taicity than its parent sulcotrione (ca 100 times lower toxicological burden). Conce

(methylsulfonyl)benzoic acid)

residues in Milk: EFSA notes that residues of CMBA are verydd@0%<mg/kg at an exposure raté
the animals 3 times higher than the critical dietary burden foninants).
Based on the above facts it was decided to exclude sulcotrione/CMBA from the present study
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Table3: Compounds thaivere additionally analysed during the projectsapplementhe scope regardingompoundghat arelikely to beencounteredn infant foods or their

ingredients

Ethoxyquin is used as antioxidant agent in fish feed and in dried cereals. Degrades to a multitude of metabolites ofieryighiEDimer (EQDM) is the most

EthoxyquinDimer (E0M) 0.005 prominent in salmon. EQDM is also more stablentB®). In infant food formulafish oil is a frequent ingredient as it is rich in polyunsaturated fatty acids
Trifluoro acetic acid (TFA) 0.05 TFA is a pesticides metaboluéfl_u_orlne cont_alnlng active subst‘_amces. Moreover, it is generated during decomposition of coolants. It was detectddhio alnich
surface water and can be classified as environmental contaminant.
Former herbicide and biocide. Currentlgt approved as active substance.
Chlorate 0.01 Aby-productof disinfection of drinking water and therefore of wash, process and irrigation water which is coming in contact to féoddaoadntact materials. It
is often found as residue in milk. Temporarily inhibie tintake of iodine in the thyroid gland.
Perchlorate 0.0003 (TDI Persistent and ubiquitous environmental contaminant. Mainly originating from fertilizers, may be also formed as a bydrdahiictection of drinking water.
' Temporarily inhibits the intee of iodine in the thyroid glandRegulated by Reg. 1881/2006/EC as a contaminant
Phosphonic acid 205 Fungicide. Ac_ldltlopal input from fertilizers. Plants presumably accumulate phosphonates; also after transition perioelsabysaxs with no appli¢®n, residues
are detected in fruits.
Triazole derivative metabolites: TAA: 1%
11,2,4Triazoleacetic acid (TAA) T A'. 0.3* Triazole derivative metabolites result from the use o$fi@des belonging to the group of triazoles, which contain a triazole moiety in their structure-Tti2zéle
11,2,4Triazolelactic acid (TLA) e is also used as a nitrification inhibitor in fertilizers and may convert to TAA, TLA and TA within the plants.
) . TA: 0.3
11,2,4Triazotl-yl-alanine (TA)
Thiocvanate 5 Not approved actie substance and naturally occurring in foodstuff especially in brassicaceae. Brassicaceae especially rape is potegsialfféedcows. Rape
y ’ seed oil is a common ingredient in infant food formul@emporarily inhibits the intake of iodine in theytioid gland.
Paraquat 0.004 Not approved active substance and herbicide.
Metabolite of the insecticide Cyromazine (not approved). In relation to a food fraud scandal in 2008 it was revealedatimittenshs used to adulterate infant
formulae simulating high milk protein contents by the presence of nitrogen. Formed through trimerization of cyanamide fertikodvietabolite of cyromazine
. (pesticide and vet. drug). May also originate from cyanarhiaeed fertilizers (trimerization of cyaméde) as well as urebased fertilizers (through trimerisation
Melamine 0.2 L . L Lo - ; ; - - S
urea and elimination of ammonia and carbon dioxide, Mgalic dimer (biuret) and trimer (triuret) are also formed). Melamine hydrolyzes to cyanuric acid vid
ammeline and ammelide. Melaming widely used in the synthesis of melamiioemaldehyde resins used in synthetic surfaces of furniture and textiles,
kitchenware, moulding, packaging materials. Also used as-gefiedant. Regulated by Reg. 1881/2006/EC as a contaminant
Nonregulated metabolite and hydrolysis product of various pestici@@snpound originating from multiple sources, e.g.:
Triazine pesticideg(incl. the herbicides terbuthylazine, atrazine, cyanazine, the fungicide; anilazine andséwtidide cyromazine). From the above (¢
terbuthylazine and cyromazine are currently in use within the EU, with the latter having lost approval.
Cvanuric acid 1.5 (TDI by | Cyanamidebased fertilizers Cyanamide contained in fertilizers may convert to melamine through trimesizatihich can further hydrolyze to cyanuric acid.
Y WHO 2008) Ureabased fertilizers or feedEspecially at high temperaturagiea loses ammonia converting to to isocyanic acid (HNCO), which trimerizes to cyanuric aci

Mono-, Di and TrichloroisocyanuratedJsed & disinfectants, algaecides and bactericides. They are used in sanitation liquids and bleaching agents as we
swimming pools (poeiabs) to retard the loss of chlorine in chlorinated water. In water, they gradually convert to cyanuriblattidal formation of cyanuric acid

has also been reported (e.g. in humus).

*Peer review EFSA
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Some facts on infant formulae

LYFlLyd F2NNdzZ 2 Ffaz2 1y26y |a oloe F2NNdzZ X A& °
is mixed with vegetable fats, oils, emifitxrs, vitamins, minerals and stabilizing agents. The mixture is
pasteurized and then dried into a powder. Infant food for babies below 16 weeks of age can be
classified into the following groups:

a) Wh2NXYIFfQ AYyFlLyd F2N)dzZ |

b) Lactosefree infant formula (containg whey in which lactose was hydrolysed to glucose and
galactose)

¢) Hypoallergenic infant formula (containing extensively hydrolysed milk proteins)

d) Anti-reflux infant formula (containing thickening agents)

e) a4/ 2YF2NI TF2NNdz | ¢ T2 Nbleins/ uchyaikdlic andh dbristipaltoh 3 S & (i A €
(contains partly hydrolysed proteins)

f) Plantbasedinfant formula (based on e.g. soy or rice)

Any of these formulae can be certified as organic. Infant formula products are usually sold as
powders, which have to be madg (reconstituted) with water to a liquid product. Some of the
products are also offered on the market in reconstituted form, i.e. retadieed formulae.

Infant formulae contain large numbers of ingredients with various chemical characteristics
generatirg complex matrices. Individual compositions of infant food formulae largely dependent on
the respective group, e.g. hypoallergenic infant formula comtaéxtensively hydrolysed milk
proteins for infants that suffer from milk protein alleeg. Furthermore, compositions can also differ
between products from the samgroup. Table4 gives an insight in compaositions of infant food
formula products from different groups. Ingredients that are regularly added regardlegsub and
feature are for example vegetable oils thereof mainly palm, rape and sunfleeed oil and in
additionfish oil for the alimentation with polyunsaturated fatty acids.

Most of the milkd & SR LINR RdzOG & | NB o0l & SR e2aie aléhFom@ae o A f | R
the market that are based on milk of other animasch agjoats.

la 026Qa YAf]l A& F YIF22NJ AYANBRASYG FYyR AYyAGALf
decided to analyse milk samples in addition to the samplesfahirfood formula. The developed
methods were therefore validatednd usedh y 026 Qa YAt {1 la 6Stft o

The consumption figures of infant formulae refer to reconstituted (retdfeed) products, so the

Gal¥S aw[&d¢ | yR GKS YI EA Y dz¥edfohthedariduKdomipoundsdaérdR y S SF
calculated on reconstituted products. For calculating the maximum LOQs forenonstituted

powders the preparation recipes were taken into account. The recipes of the various products were
largely similar, with conversin factorsfrom powderto reconstituted product ranging between 7.52

and 7.98 (7.87 on averageeeTable5. Hnally, it was decided tanultiply the maximum MRL in the
readyto-use infant formula (IFRTU) Kiye fador 7.5, resulting into themost conservativeMRLS in

the infant formula powder (IFP).

EURL@cvuas.bwl.de
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Table4: Exemplary compositions of infant formulae (only major ingredients are shown); the columns refer to
individual sampleghe numbergefer to therank in the ingredients lists

Ingredient 0

Skimmed milt

Full fat milk powder(in this case goa

Whey powdel|

Hydrol. whey powdel
Milk Cassein

Sol. Milk proteins

Plant protein(soy or rice 3 3

Vegetable Oi[Palm, rape, sunflowe) 2 2
Milk fat

Mid Chain TG

Fish oi \Y - - -

Lactose¢

Other Oligosaccharidegnainly fructosebased!
Maltodextrin 4 1

Glucose siru| 1

Starch(Potatoes, Maizg 4

Thickener(Carob flou)

Table5: Exemplary calculations of conversion factfrproducts belonging teategoiesa) to e)based on the
preparation instruction®n the package.fie most conservative fact@ highlighted in yéow
Reconsituded Product MRL Factor

Powder -
Category Brands ©) Weight Moisture (%) powder vs
(0)) reconst.

DM 13.0 90 103 87.4 7.92
Holle 13.2 90 103.2 87.2 7.82
Nestle 12.9 90 102.9 87.5 7.98
Novalac 12.9 90 102.9 87.5 7.98
Nestle 13.1 103.1 87.3 7.87

13.02 “ 103.0

a) Normal

Aptamil 12.9 102.9 87.5 7.98

Guigoz 13.25 90 103.2 87.2 7.82

o LzceEel=e NAN 12.9 102.9 875 7.98
“

Humana 13. 2 103. 2 87. 2 7 82

Guigoz 13.2 90 103.2 87.2 7.82

o Aptami 138 90 103.8 86.7 7.52

©) Hypoallergenic - ENYAY 131 90 103.1 87.3 7.87

Beba 13.1 103.1 87.3 7.87
“

12.9 102.9 87.5 7.98

. Aptamll i 90 103.2 87.2 7.82

&) GRS Hipp 12.9 102.9 87.5 7.98

“ 103.0

e) Anti-Colic Hipp 13.2 103.2 87.2 7.82

R S N S N
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2. Compound details:

Table6: General information osubstances amenable to the QCIEERS extraction method

Name:Fentin (CAS:668-34-8)

IUPACTriphenyltin

Parameter Value |
Molecular Mass 350.0g/mol

Formula GigHisSn

Exact mass 351.01957g/mol

= | OO
LocKow 3,43 (for fentin hydroxid)

Residue definition EU Fentin (fentin irluding its salts, expressed as triphenyltin cati@f)

FentinA & | LILINR @S Not Approved

ADI / ARfD ADI: 0.0004ng/kg bw per day ARfD: 0.001 mg/kg bw

There aretwo types of fenin salts on the market: acetate ankydroxide. The counter ion dissatgs in aqueou:
environment

Name:Haloxyfop(CAS 6980634-4)

IUPAC(RS)2-{4-[3-chloro-5-(trifluoromethyl) -2-pyridyloxy]phenoxy}propionic acid

Parameter Value
Molecular Mass 361.7 g/mol
F
Formula C15H11C|ENQ1 F
Exact mass 361.03287g/mol !
HO CH Cl

pKa 4,27 ;} :‘ ¥ —n

28@pH4 FAG 0 o} —( :)—o
Lod 027 @pH7

0.21 @ pH 10

PQ Haloxyfop (Sum of haloxyfop, its esters, salts and conjugates expressed as he
(sum of the Rand Sisomers at any ratio)) (F)

AO Sum of haloxyfop, its salts and cogates expressed as haloxyfop (sum of theuil S
isomers at any ratio)

Haloxyfoph @ | LILINE ¢ AT, BE, CZ, DE, HU, LU, NL, PL, RO, SK

ADI / ARfD ADI: 0.00065 mg/kg bw per dAARD: 0.075 mg/kg bw

Residue definition EU

7 Tomlin, C.D.S. (ed.). The Pesticide ManWdbrid Compendium, 11 th ed., British Crop Protection Council, Surrey, England 1997, p. 534
8 http://www .fao.org/fileadmin/templates/agphome/documents/Pests_Pesticides/JMPR/Evaluation09/Haloxyfop.pdf
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Name: 3Hydroxycarbofuran (CAS: 166%%-6)
IUPAC: 9[(3-hydroxy-2,2-dimethyl-2,3-dihydro-1-benzofuran7-yl)oxy]-N-methylmethanimidic acid

Parameter Value
Molecular Mass 237.3 g/mol o
Formula CioHisNOy Hac\NHJLO
Exact mass 237.10010 g/mol o CH,
pKa 13 (OHgroup, very weak acid) |
LogKow/logP 1.13 (pH 611; Chemicalizp OHCH3
AO 3-OHcarbofuran (free and conjugated) expressed as carbofuran
Residue definition EU PQCarbofuran (sum of carbofuran (including any carbofuran generated from carbosul

benfuracarb or furathiocarb) and@H carbofuran expressed as carhbafu)
ALILINE @SR Ay X  None of the possible parent compounds is approved
ADI: 0.00015 mg/kg bw per day / ARfD; 0.00015 mg/kg bw
EFSA: concluded that thexicologicalvalues proposed for carbofuran are also applicabl

ADI / ARfD
its main metabolites; ®Hcarbofuran and &eto-carbofuran.

Name: Diclofop (CAS: 4084£5-2)

IUPAC: (RS)[4-(2,4dichlorophenoxy)phenoxy]propionic acid

Parameter Value
Molecular Mass 327.2 g/mol
Formula GisH12CbOs Cl,_ 0 Ha
Exact mass 326.01126 g/mol \Q /©/ >‘/E

; Sy 07 “oH
pKa 3.43(carboxy groupweak acid)
LogKowlogD 3.5 pH4); 2.5(pH5); 1.6 (pH) «l
Residue definition EU Diclofop (sum diclofopnethyl and diclofop acid expressed as diclefopthyl)
ALJLINE 3SR Ay X ELESIT,PT
ADI / ARfD ADI: 0.001 mg/kg bw per day

Name: Avermectin Bla (CAG519555-3)
IUPAC: (1'R,2S,4'S,5S,6R,8'R,10'E,12'S,13'S,14'E, 16'E,20'R, 216 @8 utan-2-yl]-21', 24-dihydroxy-12{[(2R,4S,5S,6SH[(2S,4S,5S,6 S hydroxy-4-

methoxy-6-methyloxan-2-ylJoxy}-4-methoxy-6-methyloxan-2-ylJoxy}-5,11',13',22-tetramethyl-5,6-dihydro-3',7',19-trioxaspiro[pyran-2,6™-
tetracyclo[15.6.1.17{4,8}.0"{20,24}]pentacosand]0’,14',16',22*tetraen-2'-one

Parameter Value

Molecular Mass 873.1 g/mol i
Formula CigHr2014 _
Exact mass 872.49220 g/mol

pKa 12,5 (very weak acid)

LogKowlogD 5,8 (at any pHChemicalizp

PO: Abamectin (sum of avermectin Bla, avermectin B1b and-8@&tsomer of avermecti
Residue definition EU Bla, expressed as avermectin Bla) (F)
AO: Avermectin Bla
AT, BE, BG, CY, DE, DK, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU, LV, MT, NL, PL
Sl, SK, UK
ADI / ARfD ADI: 0.0025 mg/kg bw per day

ol YSOGAY Aa
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Name: Emamectin Bla (CAR112429-6)

IUPAC: (10E,14E,16EMwZn{ Zp { Zc{ Zc w Zg-[(Brsechbyty]-@4dhydroxy-p H & w k-Etripaihyl+2-oxo-(3,7,19
trioxatetracyclo[15.6.1.14,8.020,24]pentacosk), 14,16, 22etraene)-6-spiro-H -6 p -diBydro-H -dyran)12-yl 2,6-dideoxy-3-O-methyl-4-O-(2,4,6trideoxy-3-
O-methyl-4-methylamino-h -L-lyxo-hexapyranosyly -L-arabino-hexapyranoside

Parameter Value
Molecular Mass 886.1 g/mol .
Formula CioHzsNO13 H/NQL« F—
Exact mass 885.52384 g/mol @ _Qa,\_”
Ka 9,34 (methylamine group, basi

P computed byChemicalize

2.9 PH range 04); 3,0 (pH5); 3.
LogKoullogD (¢ ge 04); (PH5)

(pH6); 3.9 (pH7); 8,(pH8); 5,7 (pH9)
Residue definition EU Emamectin benzoate Bla, expressed as emamectin
ALILINE SR Ay X BE, BG, CY, EL, ES, FR, HR, HU, IT, NL, PL, PT, RO, SI, SK; CZ in progres
ADI / ARfD ADI: 0.005 mg/kg bw per d&ARfD: 0.0dng/kg bw

Name: GammeCyhalothrin (CAS: 76D03-62-3)
IUPAC: (S)-cyano-3-phenoxybenzyl (1R,3R3-[(Z)-2-chloro-3,3,3trifluoropropenyl] -2,2-dimethylcyclopropanecarboxylate or (8-cyano-3-phenoxybenzyl

(1R}cis-3-[(Z)-2-chloro-3,3,3trifluoropropenyl] -2,2-dimethylcyclopropaneceboxylate

Parameter Value

Molecular Mass 449.9 g/mol .

Formula CosHioCIENO; F ! Q
Exact mass 449.10055 g/mol F o N‘H 0

pKa - " {OLO
LogKow 6.8 e CHy : H

Residue definition EU Lambdacyhalothrin (includes gammeyhalothrin) (sum of R,S and S,R isomers) (F)

GammaaAT, BE, BG, CZ, DE, DK, FR, HR, HU, IE, LT, PL, RO, SK

ALILINE 3SR Ay X Lambda: AT, BE, BG, CY, CZ, DE, DK, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU,
PT, RO, SI, SK, UK

ADI / ARfD ADI: 0.0012 mg/kg bw per dayARfD:0.0025 mg/kg bw
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Table7: General information on substances amenable to the QuPPe extraction method

Name: Amitrole (CAS: 682-5

IUPAC1H-1,2,4triazol-3-amine

Parameter Value
Molecular Mass 84.1 g/mol
Formula GHiN, N

5 N NH,
Exact mass 84.04359 g/mol N
pKa 3.5 (basicomputedby Chemicalize \\ N
LogKow/logD -0.83(pH2.5;-0.67(pH3); -0.57 pH4); H

-0.56(pH.4.5 onwardps
Residue definition EU  Amitrole
I LILIN2 3SR A Yy Not Approved
ADI / ARfD ADI: 0.001 mg/kg bw per day / ARfD: 0.015 mg/kg bw

Name: Diquat (CAR764-72-9)

IUPAC:9,14lihydro-8a,10adiazoniaphenanthrene or 6 dihydrodipyrido[1,2-a:2',1-c]pyrazine5,8diium or 1,1ethylene-2,2-bipyridyldiylium

Parameter Value
Molecular Mass 184.2 g/mol
Formula GiaHizN2
Exact mass 184.1004 g/mol —N’ N*
pka Estmated ~ 12 (slightly acidic methylene hydrogen)
nZc 6¢2YfAY @a¢KS tS&adac \ / \ /

LogKow/logD
ogKow/log -7 at any pH (computed bghemicalizp

Residue definition EU  Diquat
CY, CZ, DK, EL, FI, MT, PL, PT, RO, SE, SK, UK
I LILINE @SR Ay Withdrawal authorisatins by 4 May 2019.
Max period of grace: 4 February 2020.
ADI / ARfD ADI: 0.002 mg/kg bw per day / ARfD: 0.01 mg/kg bw

Name: PTU (CAS: 2129-2) , degradant of probineb

IUPAC: Bnethyl-4,5-dihydro-1Himidazole-2-thiol

Parameter Value
Molecular Mass 116.2 g/mol
Formula CGHgN2S

H
N N
Exact mass 116.04081 g/mol /43\ %\)\
pKa 14,2 (very weakly acidic) HS N CH; S N CH
H H

LogKow/logD 0.22 (pH-ral_’]ge of 112; computed by Chemicalizg
-0.26 experimental

Residue definition EU | Only regulated in baby food regulation

PTU is approvell y X | Parent propineb is not registered any more

ADI / ARfD EU DatabaseADI:0.0003mg/kg bw per dayARfD0.003 mg/kg bw
Peer review (2016%: ADI: 0.002 mg/kg bw per day /ARBID12 mg/kg bw
JMPR(2004): ADI: 0.007 mg/kg bw per day /ARIDng/kg bw

9 RREL Hazardous Waste Research Symposium (1993); T.F. Speth et al.; The removal of ionic contaminants from drinkirgl\uatér; pag
10 https://www.efsa.europa.eu/de/efsajournal/pub/4605

Pagellof 64


https://www.efsa.europa.eu/de/efsajournal/pub/4605

E U RL S R M ‘® 7 ® w-. EU Reference Laboratories for Residues of Pesticides
- . Single Residue Methods

Name: Topramezone (CAS: 210688&-8)
IUPAC: [§4,5dihydro-1,2-oxazot3-yl)-4-mesyto-tolyl](5-hydroxy-1-methylpyrazot4-yl)methanone

Parameter Value
Molecular Mass 363.4 g/mol
Formula GiaHh7N:OsS
Exact mass 363.08889 g/mol PH
4.06 (weakly adic) BASF = | \f{N_ o
pKa 2.7 (acidic, NH of pyrazole group)  Computed by Q'\s/ 2 CHy ‘"*N’
1.74 (basic, N of isoxazole moiety) Chemicalize HC ™ \‘b
-0.81@pH4 -1.52@pH 7 BASF rs{/
LogKow/logD "2.34@pH 9 0
0,33 (pH1); 1,3 (pH2); 1,4 (pH2.7); Computed by
(pH3); 0,35 (pH50.0 (pH >6.5) Chemicalize

Residue definition EU | Topramezone (BAS 670H)

ALJLINE 3SR A Y NLEL

ADI / ARfD ADI: 0.001 mg/kg bw per day / ARfD 0.001 mg/kg bw
Name: Nicotine (CAS: 811-5)

IUPAC: 4(2S)1-methylpyrrolidin-2-yl]pyridine

Parameter Value
Molecular Mass 162.2 g/mol
Formula GioH14N2 /N CH,
Exact mass 162.11569 g/mol | |
Ka 2.7 (weaklybasic at N of pyridine moiety) N N
P 8.6 (strongly basic N of pyrrolidine moiety) Allcomputedby
-2.32 (pH 4)-2. H 5)-1.37 (pH 6)-0.42 (pH 7) Chemicali
LogKow/logD 32 (pH 4)-2.08 (pH 5)-1.37 (pH 6)-0.42 (pH 7) Chemicalie

0.48 (pH 8)1,0 (pH 9)1.15 (pH>10),

Reg. (EU) 2015/40fbresees MRLs fonerbs and edible flowers 0.4 mg/kg; wild fungi O
mg/kg (but dry wild mushrooms other than ceps 1.2 mg/kg; dried ceps 2.3 mg/kg); tei
mg/kg; herbal infusions 0.5 mg/kg, seed spices and fruit spices 0.3 mg/kg; bark spices, r
rhizome spices and bud spices 4 mg/kg). Reg. (EU) 2017/978 (applicable from 04/0:
confirms and extends Residue definition and MRLs at least up to the eexi@aluation (new
data submission deadline 19 October 2p21

ALILINE SR A yNot approved

ADI / ARfD ADI: 0.0008 mg/kg bw per d&RfD: 0.0008 mg/kg bw

Residue definition EU Nicotine

Name: Cotinine (CAS: 48&%-6)

IUPAC: (58)-methyl-5-(pyridin-3-yl)pyrrolidin-2-one

Parameter Value
Molecular Mass 176.2 g/mol
Formula GioH12N20 HSC\
Exact mass 176.09496 g/mol N N 40
pKa 4.44@pHkx / \ S
0.1@pH 5.5 —
LogKow/logD 0.17@pH 7.4 Computed by ACD Labs

Residue definition EU none
ALILINE @S R A\ lts parent nicotine is not approved
ADI / ARfD The vales ofnicotine are typically usetsee above)
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Table 8: General information orsubstances amenable to the QuPPe extraction methatl were analysed
additionallyand EthoxyquirDimer (amenable to QUEChERS)

Name:EthoxyquinDimer (CAS7468177-9)

IUPACS6-ethoxy-1-(6-ethoxy-2,2,4trimethyl-1H-quinolin-8-yl)-2,2,4trimethylquinoline

Parameter Value
Molecular Mass 432.6g/mol CHy
Formula GogHasN202 = O
Exact mass 432.28g/mol HaC N
H5C
pKa 4.62 (computed by hemicalizp ’ N CHCC*H
3
LogP 6.22 (computedy Chemicalizg He” o &
CHs3
MRLs:
Residue definition EU ) .
esidue definttion Previous: Reg. (EC) No 149/2008; Applicable: Reg. (HORR014
I LILINE @S R Ay Not approvedEthoxyquin and metabolites)
ADI / ARfD ADI:0.005mg/kg bw per day; ARfD: 0.5 mg/kg bw per day

Name:Trifluoroacetic acid(CAS76-05-1)

IUPACTrifluoroacetic acid

Parameter Value |
Molecular Mass 114.02g/mol
Formula GHREO,
Exact mass 113.99g/mol F OH
pKa 0.95 (computed by hemicalizg E ‘ S
0.6 (pHY); -0.2(pH2); -1.1(pH3)
LogKow/logD -2 (pH4); -2.5 (pH5); -2.6 (PHE); F O

0.9 applies to pH<@Eomputed byChemicalize&&om)
Residue definition EU  None

! LILIN2 @SR Ay Metabolite and contaminant

ADI / ARfD ADI: 0.05 mg/kg bw per day

Name:Chlorate(CAS1486668-3)

IUPACChlorate

Parameter Value

Molecular Mass 83.45 g/mol

Formula Cly

Exact mass 82.95g/mol

pKa 4.62 (computed b hemicaliz&om) O\\\Clﬁo
0.03@pH3-0.05@pH4 |
-0.4 H5-1. H6; O

LogKow/logD 0-48@p 5 3@pHS;
0.041 applies to pH<3
(computed byChemicalizesom)

Residue definition EU | Reg. (EU2020'749, e.gMRLs foteaf vegetables dd.7 mg/kg

I LILIN2 3SR A yNot approved

ADI / ARfD ADI: 0.01 mg/kg bw per day (WHO); ARfD: 0.036 mg/kg bw per day
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Name: Perchlorate (CAS: 14793-0)
IUPACPerchlorate

Parameter Value

Molecular Mass 99.45g/mol

Formula Cla (I)I
Exact mass 98.95g/mol O=CI=0
pKa -7.06 (computed by_hemicalize&eom) O_
LogKow/logD -2.47 at pH @; 14 (computed byChemicalize&om)

Residue definition EU A ContaminantReg.1881/2008EC Current consolidated version frot#/10/2020
ALILINE 3SR A Y Not approved
ADI / ARfD TDI: 0.0003 mg/kg bw per day (EFSA CONTAM Panel)

Name:Phosphonic aciqCAS1359836-2)
IUPAC:Phosphonic acid

Parameter Value

Molecular Mass 81.99g/mol

Formula HsPOs |_||

Exact mass 81.98g/mol HO—P—O0
pKa 2.07; 8.54 (computed bghemicalizecom) |
LogKow/logD -2.4@pH3;3.2@pH4-3.6@pHFcomputed by OH

Chemicalizeom)
Residue definition EU | FosetylAl (sum of fosetyl, phosphonic acid and their salts, expressed as fosetyl)

I LILINE SR A \ AT, BE, BG, CY, CZ, DE, DK, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU, LV, MT, NL, PL, F
ADI / ARfD ADI: 2.25 mg/kg bw per day

Name:Thiocyanate (CAS: 364-5)
IUPAC:Cyanosulfanide

Parameter Value

Molecular Mass 58.08g/mol

Formula SCN

Exact mass 57.98g/mol — _
pKa 0.5 (computed byChemicalize&om) S—C=N

-0.5@pH2:0.6@pH3-0.6@pH4; (computed by
Chemicalize&som)
Potasiumthiocyanate:No MRL require@Annex 1V)
Residue definition EU | Sodium thiocyanateDefault MRL of 0.01 mg/kg according to Art 18(1)(b) Reg 396 / 2005.
(according to EWPesticide database)
| LIINE GBS R A Not app.roved.(sodium and potassium thiocyanate);
“ammonium thiocyanate not yet assessed at EU level
ADI/ ARfD ?

LogKow/logD

Name:Paraquat (CAS: 1914p-5)

IUPACM Z-Bimethykn Z-Wipyridinium dichloride

Parameter Value

Molecular Mass 257.16g/mol

Formula GCi2H14CbN, —

Exact mass 256.05g/mol H3C—N+\ / / \N+—CH3
pKa None

LogKow -6.7 at any pHcomputed byChemicalize&om)

Paraquat (MRLs at 0.02* for most products; 0.05* for teas, spices; 0.05 for rice
Applicable: Reg. (EC) No 520/2011

I LILUINE @SR A Not approved

ADI / ARfD ADI: 0.004 mg/kg bw per day; ARfD: 0.005 mg/kg bw per day

Residue definition EU
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Name:Melamine (CAS108-78-1)
IUPAC1,3,5Triazine2,4,6triamine

Parameter

Molecular Mass
Formula
Exact mass

pKa

LogKow/logD

Residue definition EU

Value

126.12 g/mol

GHeNs HoN /N NH,
126.06g/mol |
basic:2.84; 9.56 N\ N
(computed byChemicalize&om) Y
-3.4@pH2:2.8@pH3-2.6@pH4 -2.6@pH5;- NH

1.2@pHP; 2

(computed byChemicalize&eom)
Metabolite of Cyromazine (not approved); Contaminant VO (EG) 1881/2006:
Current consolidated version frof¥/10/2020

I LILINE @SR A Notapproved but may also originate frdiertilizers

ADI / ARfD

TDI 0.2 mg/kg bw per day

Name:1,2,4Triazole acetic aciCAS2871129-7)

IUPAC1H-1,2,4Triazotl-ylacetic acid

Parameter

Molecular Mass
Formula
Exact mass

pKa

LogKow/logD
Residue definition EU
I LILINE SR A

ADI / ARfD

Value

127.10g/mol
GHsNzO, N

127.04g/mol N/ ﬁ

acidic: 3.20 (carboxgroup) —N
basic: 1.96triazole nitrogen) O \/

(computed byChemicalize&eom)
-1.3@pH2:1.3@pH3:1.9@pH4 -2.8@pHS5; OH
(computed byChemicalize&om)
None; metabolite of triazole fungicides
‘Not approved but several precursor compalsnare approved (triazole pesticides), may ¢

" originate from various the use of 1,2tdazole in fertilizers.
ADI: 1 mg/kg bw per day

Name:1,2,4Triazole lactic acigCAS:145082863-3)

IUPAC1H-1,2,4Triazot1-yl-lactic acid

Parameter

Molecular Mass
Formula
Exact mass

pKa

LogKow/logD

Value

157.13g/mol

GH/NsOs /N'ﬁ
157.05g/mol N

acidic: 3.14 (carboxy group); 13.7 (hydroxyl groug HO o \%N

basic: 2.03 (nitrogen in triazole moiety)

(computed byChemicalize&om)

-1.8@pH2:1.8@pH3:2.4@pH4 -3.4@pH5; HO
(computed byChemicalizesom)

®)

Residue definition EU | None; metabolite of triazole fungicides

I LILINRE GSR A
ADI / ARfD

‘Not approved but several precursor compounds are approved (triazole pesticides), me
" originate from various the use of 1,2tdazole in fertilizers.

ADI: 0.3 mg/kg bw per day
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Name:1,2,4Triazollyl-alanine(CAS:1010905-4)
IUPAC3-(1H1,2,4 Triazot1-yl)alanine

Parameter Value
Molecular Mass 156.143g/mol
Formula GHgN4O» /N\
Exact mass 156.06g/mol N
acidic 1.08; 7.90; HN—Ce NN
pKa basic: 2.44; 11.28 o
(computed byChemicalize&eom)
-3.9@pH2;:3.5@pH 3 7 HO
LogKow/logD 3.9@pH2:3.5@pH 3

(computed byChemicalize&om)
Residue definition EU | None; metabolite of triazole fungicides

. Not approved but several precursor compound® approved (triazole pesticides), may a
" originate from various the use of 1,2tdazole in fertilizers.
ADI / ARfD ADI: 0.3 mg/kg bw per day

I LILINE SR

Name:Cyanuric aciCAS108-80-5)

IUPAC1,3,5triazine-2,4,6triol

Parameter Value
Molecular Mass 129075 g/mol HO N oH
Formula GHzNsOs A
Exact mass 129.0174 g/mol |

o acidic: 5.55; 8.77; 12.27 NN
P (computed byChemicalize&eom) Y

. H<12

LogKow/logD 0.98 @p OH

(computed byChemicalizeom)

Residue definition EU | Metabolite and hydrolysis product of melamine and chisocyanurates

I LILNE SR A Not appr.oved but some precursor compoundg_ are apprgyed (triazine pesticides), also origine
" from various other sources, such as from fertilizensl sanitizers

ADI / ARfD TDI: 1.5 mg/kg bw per day (WHO 2008)
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3. Materials

Table 9: Sources of analytical standardpdated

Substance Purity CAS Sources (exemplary)
Avermectin Bla 97.76 6519555-3 Toronto Research Chemicals
Emamectin B1lgsolution; 100 pg/mL) - 121124296 HPC

3-Hydroxycarbofuran 97.16 1665582-6 Dr. Ehrenstorfer

1 -Cyhalothrin 98.5 767-03-62-3 Dr. Ehrenstorfer
Fentin-hydroxide 99.0 76-87-9 Dr. Ehrenstorfer

Haloxyfop 99.9 6980634-4 HPC

Diclofop 98.0 40843252 Dr. Ehrenstorfer

Amitrole 98.0 61-82-5 Dr. Ehrenstorfer

Nicotine 99.5 54-11-5 Dr. Ehrenstorfer

Cotinine 98.0 486-56-6 SigmaAldrich

PTU 97.0 2122192 Dr. Ehrenstorfer
Diquatdibromide monohydrate 100.0 638562-2 SigmaAldrich

Topramezone 100.0 210631688 Dr. Ehrenstorfer
Propyzamide B 99.0 1219805794 CDN Isotopes

Chbrpyrifos Dio 95.21 285138810 Dr. Ehrenstorfer

Fentin Os 98.0 358731949 CDN Isotopes

Amitrole 15N, 13G, 97.0 134660392-6 Toronto Research Chemicals
Nicotine D 99.1 35081869-8 Dr. Ehrenstorfer

Cotinine B 99.9 110952700 Dr. Ehrenstorfer

PTU b Z 412-Propylene)thiourea) Dg 98.0 - Toronto Research Chemicals
Diquat Oy dibromide 99 atom %D - CDN Isotopes

MPPA 3 96.0 1509023-0 Toronto Research Chemicals
EthoxyquinDimer 99.2 74681779 HPC

Trifluoro acetic acid 990 76-05-1 Fluka

ChlorateSodium 99 7775099 SigmaAldrich
PerchlorateSodium 98 7601-89-0 SigmaAldrich

Phasphonic acid 99 1359836-2 SigmaAldrich
ThiocyanateSodium 9999 540-72-7 SigmaAldrich
Paraquatdichloride hydrate 999 75365730 HPC

Melamine 99 108781 SigmaAldrich

1,2,4Triazole acetic acid 97 28711297 Dr. Ehrenstorfer
1,2,4Triazole lactic acid 98 145082863-3 Bayer CropScience
1,2,4Triazolelyl-alanine 98,6 481936-7 Bayer CropScience

1,2 4-Triazole lactic acid

(2-Hydroxy-3-(1H1,2,4triazol-1-yl)- - 145082863-3 SigmaAldrich

propionic acid)*

1,2,4Triazolelyl-alanine* - 10109054 SigmaAldrich

Cyanuric acid 99 108-80-5 Dr. Ehrenstorfer

Trifluoro acetic acid3G 97,0 - Toronto Research Chemicals
Chlorate80; Mixture EURISRM

Perchlorate!®O, >98% S:lrg:ﬁzl:ﬁ/ao‘l EURISRM
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Substance Purity CAS Sources (exemplary)
Phosphonic acid®0s >98% EURISRM
ThiocyanatePotassiumt3C15N 99,4 143673614 SigmaAldrich
Paraquat B ¢dichloride 100 - SigmaAldrich
Melamine 15N 98 - HPC

1,2,4Triazole acetic aciéfG 15N 98 - Bayer CropScience
1,2,4Triazole lactic acid3G 15N 98 - Bayer CropScience
1,2,4Triazolelyl-alanine13G 15N 92,2 - Bayer CropScience
1,2,4Triazole acetic acid B 96 240901522-9 Reseachem
1,2,4Triazole lactic acid P 99 240901517-2 Reseachm
1,2,4Triazolelyl-alanine D* 95 2180306389 Reseachem
Cyanuric acid3G 99,8 20199637-4 HPC

Disclaimer Names of companies are given for the convenience of the reader and do not indicate any preference by the

EURLISRM towards these companies aheir products

*Recentlyavailable are alsodanalogons

All other materials and chemicals used as listed in EN 13662QuPP&”C*! or the QUPPRO?

method.

W https:/iwww.eurl-pesticides.eu/userfiles/file/EurlSRM/meth_QuPPe_PO_V11_1.pdf

12 https://www.eurl-pesticides.eu/userfiles/file/meth_QuPPe_AO_V3_2.pdf
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4. Extraction and Instrument Methods

4.1. Extraction Methods
4.1.1.QUEChERS

Two methods, the QUEChERS meti{&iN15662) without clearup and the acidifiedQUEChERS
method (AQUEChERS) were testdthe analytical portion used wa&sgin each caseC2 NJ O2 4 Qa
and readyto-use products the analytical portion used wasglOhe general analytical procedure at a
glance is shown iRigurel.

4.1.1.1. Apparatus and Caesumables

Refer to EN 15662.

4.1.1.2. QUEChERS (EN 15662)

The procedure as described in EN 15662 was follavs@ty 2 g infant formula powdemd 10g milk
or readyto-use produt as analytical portionThe first extraction step involved 15 min shaking by a
mechanical shaker. No cleap was conducted for LRIS/MS applications.

4.1.1.3. AcidifiedQUEChERS@UEChERS)

The method corresponds to EN 156&it instead of pure acetonitrile 1L acetonitrile containing
1% formic acidare employedfor extraction. Partitioning is inducelly the addition of4 gMgSQ +
1 gNaCl(no citrate buffer salts)Thefirst extraction stepinvolved 15 min shakingy a mechanical
shaker No cleanup wasconducted for LEMS/MS applications.
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Weigh sample into 50 mL centrifuge tube
Infant formulae powder: 2 § 0,02 g Readyto-use and milk: 10 § 0.1 g)

Add ISs
e.g. FentirD, s, HaloxyfopD,, Nicarbazin or Propyzamld,

Adjust water content to 10 mL
Infant formulae powder: + 10 mL
(Whole fat cow's milk anBeadyto-use formula: No addition

Add 10 mL ACN containing 1% formic acid

Shake thoroughly for 15 min

Add 4 g MgS¢and1 g NacCl

Shakefor 1 min,allow vials to cool dowrandcentrifuge
(e.g. at 4000 g for 5 min)

Cleanup (optional for LC)
a) dSPE (6 mL extract with 0.9 g Mg&®50 mdC, g-sorbent) OR
b) freezeout

GCMS/MS analysis (not performed)
LCMS/MS analysis (ENeg. + ESPos. )

Figurel: Method at a glance Acidified QUEChERS.
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4.1.2.QuPPe AO

For the analysis of the QuPPe amenable analytes within the sifdpe pilot monitoring the QuPPe
AO methods used with the anatical portion being2 g of infant formula powdeand 10g of milk or
readyto-use productsAll consumables and chemicals used are listed in QuUPPeoPQuPPe AB

protocols.The general analytical procedure at a glance is shov#ginre2.

4.1.2.1. Weighing of analytical portions

Weigh a representative analytical portion {nof the sample homogenate into a &L centrifuge
tube. In case of infant formula powder weighg2 0.02g of the homogenized sample. In case of
readyto-use liquid infant formula products y R O 2 évélgh 10§ AX1Y.

4.1.2.2. Adjustment of water content

Add water to thevial containing theanalytical portion4.1.2.0, to reachl0 g in total.The amount of
water to be added to the analytical portion is shownrTiablel0.

Tablel10: Adjustment of water content for infant formula
Commodity Sample | Typical natural Water ISWSIn | Extra Extraction
weight | water content addition added Formic | Solvent

(ma) in g/100g may be e.g. acid
skipped

L“;jvgtefrorm”'a 29 - omL  [1mL | No 100 L | 100 pL

Infant formula 10 mL MeOH
ready-to-use 10 g 85-87 - 1mL Yes 100 uL | 100 L | containing 1%
liquid product Formic acid

2 K2t S T FA)

milk 1049 85 0.5mL | 1mL Yes 100 uL | 100 pL

* The ILIS will typically correct for volume deviations. In case no ILIS is used, volume adjustments becomparian im

4.1.2.3. Extraction

Add 10 mL acidified methanand an appropriate small volume (e.g. 100 pl) of ithternal standard
working (ISNVSIn) containing isotopicallyabelledanalogues of the analytes of tube and shake for a
few seconds to distribute the acid and alldle proteins to coagulate.Add 1 mL 0f10% aqueous
EDTAsolution (preparation see QuPHecument)and shake either for iin by hand or for 15 min
by a mechanicahaker.

Bhitps:/www.eurl-pesticides.eu/userfiles/file/EurlSRM/meth_QuPPe_PO_V11_1.pdf
14 https://www.eurl-pesticides.eu/userfiles/file/meth_QuPPe_AO_V3_2.pdf
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4.1.2.4. FreezeOut and Centrifugation
Depending on the available centrifugation equipment there is werioptions, e.g.:

(1) Centrifugation following freezeout: Place the tubes with the extracts from1.1.3into a
freezer (e.g. at ca80°C for 30 min or for > 90 min at c20°C) and centrifuge them while
still coldfor5minal xo=nnn 3Id | AIKSNI OSy (i ahHl thedeId-ofiak 2y F 2
refrigerated centrifugeare preferable.

(2) Refrigerated highspeed centrifugation:Centrifuge theextracts4.1.1.3F 2 NJ xHn YAy I
centrifugation speed(e.g. >10,000 g) and low temperatures (e.g. lower th&rfC).
Centrifugation time may be reduced to 5 min if the extract isfpozen.

The centrifuged extracts needb be separated while still coldo avoidthat matrix-components
whichhadprecipitated in the coldwill redissolve

4.1.2.5. Removalof Lipids andProtein Precipitation

Transfer a 2 mL aliquot of the supernatant frdni.2.4into a 10 mL centrifuge tube with screw cap,
which already contains 2 mL ofedonitrile and 100 mg of &sorbent and shake for 1 min. Then
centrifuge for 5 minutes at >3,000. g

41.2.6. Filtration

Transfer a 3 mL aliquot of the supernatant frani.2.5into an ultrafiltration unit and centrifug at
3,000g until enough filtrate is accumulated in the reservoir (5 min are typically enough). Transfer an
aliquot of the filtrate into an autosampler vial.
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Weigh sample homogenate into a 50 mL centrifuge tube
Infant formula powder: 2 g N0,02 g B
Ready-to-use infant formulaliquidpr oduct s and wholD@NOflgt c o v/t

-

( Adjust water content of sample to 10 mL

Infant formula powder +9 mL;

Whol e fat cowbés milk: +0.5
L Ready-to-use infant formula liquid products: No addition of water!

-

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

-

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

“

Add 1 mL 10% aqueous EDTA solution ]

-

Shake thoroughly for 15 min by a mechanical shaker ]

A 4 ¥

( Option 1 \ ( Option2: \

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

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

\ (refrigerated centrifugation preferred) J \ )

¥ ¥

Removal of lipids and protein precipitation
e.g. transfer 2 mL of raw extract into a tube containing 100 mg C,g-sorbent and 2 mL ACN,
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 analysis

Figure2: Method at a glance QuPPe AO for infant formula
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4.2. Instrumentation Methods

In Tablell an overview of the L&IS/MS methods used for the analysis of the analytes within the
scope is giverDetailed conditions are shown the following tables.

Table11: Overview of all analytes within the scope and the useMB@/S methods

Analyte Internal Standard Analytical Column  |[MSmode

Avermectin Bla
Emamectin Bla

Propyzamide Method 1 |Acquity UPLC BEHC 'MS/MS ESI(+
3-Hydroxy-carbofuran Py P auy b (
EthoxyquinDimer
GammaCyhalothrin Chlorpyrifos & Method 2 |ChiralArt Cellulos&B  |MS/MS ESI(+

If CEN QUEChERS is usedtin Qs will .

. . Zorkax 3,5 um; Ecl
Fentin help to correct for recoveryWith FA Method 3 XCI)DrB (;1( Hm; EClipse MS/MS ESI(+

QUEChER®&opyzamide Bis also suitabl 8

Haloxyfop . .
- - Propyzamide B Method 4 Acquity UPLC BEREC MS/MS ESIY
Diclofop (free acid)
Amitrole Amitrole 15N, 13G,
Nicotine Nicotine D
Cotinine Cotinine R Method 5* |BEH Amide MS/MS ESI(+
PTU PTU I
Melamine Melamine5N;
Diquat Diquat 3 .
Method 68 Obelisc R MS/MS ESI(+
Paraquat Parajuat Oy
Topramezone MPPA B/ Propyzamide P Method 7¢ 2 I § SNE ¢ 2 NIMS/MS ESI
Trifluoroacetic acid Trifluoro acetic acid3G Method 8° AS19 :EC}SI\Q)S/MS
Chlorate Chloratel®0O;
Perchlorate Perchlorate'®0O,
- - - - Method 9 |Hypercarb MS/MS ESI\
Phosphonic acid Phosphonic aciéfO;
Thiocyanate ThiocyanatePotassiumi3C15N
Triazole acetic acid 1,2,4Triazole acetic acitG °N alsoD»
Triazole lactic acid 1,2,4Triazolelacticacid'3G 15N alsoD, Method 10F2 | G SNE ¢ 2 NHMS/MS ESI(+
Triazole alanine 1,2,4Triazolelykalanine3G 15N alsoD;
Cyanuric acid Cyanuric aci@G Method 116 Hypercarb MS/MS ESiY
Asee QUPPRO: Method 4.2 n®HOY dvdz- G& g /2 .91 | YARSE

Bsee QuPPe PO: Method4al (n ®mM0OY dvdzr i s /2 hoStAad wé

%ee QuPPe PO: Method 1.6 (M 1&®lyphosate & Co. on Torus BA

bsee QUPPePO a S K2R da MMOY aG! YyA2ZYAO BSAaGA0ARSE 6AGK L2y [/ KNBYLF (23N LK:
Esee QUPPePO a S K2R 06a M®noOY dat SNI Kf 2t K24aé

FseeQUPPePO aS(iK2R 6a MAOY AGC¢NAIFIT 2fS8S RSNAGIGADGS YSiloz2fAlSa 6¢5a40 2V
a8S vdzatS thY aSikK2R 6a mM®o0Y aDfeLKz2aliS g [/ 2dl @ LISNDOI Nb £

HPlease read important note on MPPA D3 uritiable20

15 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN
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Tablel2: Instrumentation details oiMethod 1

Single Residue Methods

LC Agilent Infinity

MS/MS Siex5500Qrap, run in ESdositive mode

Column Acquity UPLC BEHsQ@.7um 2.1 x 100 mm Column

Precolumn Van Guard BEH1.7um

Mobile Phase A:5 mmol NH-Formiat in Water + 5 % Méanol
B:5 mmol NH-Formiak in Methanol

Gradient Time (min) Mobile Phase A (%) Flow (mL/min)
0 60 0.4
10 10 0.4
13 10 0.4
13.1 60 0.4
19 60 0.4

Injection volume 2L

Column temprature 40°C

Internal Standard
Aquired mass transitions

Propyzamide P

Propyzamide B 259/193
. R 891/305 T
Avermectin B1gM+NH] 891/567
. 887/82T
EmemectinBla 887/158
238/163 T
3-Hydroxyarbofuran 238/181
238/220
433/216T
EthoxyquinDimer 433/188
433/375

Table13: Instrumentation details oMethod 26
Waters IClass

Sciex 5500QTrap, run in ESI positive mode

Column ChiralArt Cellulos&B 100x4.6mm, 3um

Precolumn -

Mobile Phase A:5 mmol NH-Formiate in Water + % Methanol
B:5 mmol NH-Formiate in Methanol

Gradient Time (min) Mobile Phase A (%) Flow (mL/min)
Initial 20 0.6
15 20 0.6

Injection volume 5uL

Column temperature 35°C

Internal Standard
Aquired mass transitions

Chlorpyrifos &

Chlorpyrifos 360/199
. 467/225 T
GammaCyhalothrin 467/450

16 hitps://www.eurl-pesticideseu/userfiles/file/EurlSRM/EurlSrm_Observation_Cyhalothrin_V1.pdf
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Tablel14: Instrumentation details oiMethod 3
Agilent Infinity

Sciex 6500QTrap, run in ESI positive mode

Column Zorbax 3,5 um; Eclipse X0B; 2,1x 50 mm

Precolumn Cig ODS 4mm x 2mm ID (Phenomenex-A286)

Mobile Phase A:5 mmol NH-Formiate in Water + 1 % Formic acid
B:5 mmol NH-Formiate in Methanol + 1 % Formic acid

Gradient Time (min) 'Mobile Phase A (%) Flow (mL/min)
0 60 0.4
2 0 0.4
7 0 0.4
7.1 60 0.4
11 60 0.4

Injection volume 1uL

Column temperature 40°C

Internal Standard Fentin Os, Propyzamide Pwhen employing AQQUEChERS

Fentin Os 366/120

Propyzamide B 259/193
351/120 T

Fentin 351/197
349/195

Tablel5: Instrumentation details oivlethod 4
Agilent Infinity

Sciex 5500QTrap, run in ESI negative mode

Column Acquity UPLC BEHsQ.7um 2.1 x 100 mm Column

Precolumn Van Guard BEH1.7um

Mobile Phase A:0.01 % acetic acid in Wa + 5 % Acetonitrile
B:0.01 % acetic acid in Acetonitrile

Gradient Time (min) \ Mobile Phase A (%) Flow (mL/min)
0 80 0.4
4 70 0.4
7 10 0.4
8.5 10 0.4
8.6 80 0.4
13.5 80 0.4

Injection volume 2 uL

Column temperature 40°C

Internal Standard Propyzamide B

Aquired mass transitions

Propyzamide B 257/231
360/288 T

Haloxyfop 362/290
360/196
325/253 T

Diclofop (free acid) 325/255
325/145
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Table 16: Instrumentation details oMethod 5 (corresponds tblethod 4.2 (M 4.8 Y

see QUPPe PQ
LC

Single Residue Methods

avdzl §a 9 ;

Waters IClass

MS/MS Sciex 5500QTrap, run in ESI positive mode
Column BEH Amide 2.1 x 100mm 1.7 um
Precolumn BEH Amide 1.7 um
Prefilters e.g.waters column inline filte2 um
Mobile Phase A:50 mmol NH-Formiate in Water (adjusted to pH 3 with formic acid)
B: Acetonitrile
Gradient Time (min) 'Mobile Phase A (%) Flow (mL/min)

6.1 3 0.5

10 3 0.5
Injection volume 2L
Column temperature 40°C
Aquired mass transitions
85/43 T
Amitrole 85/58
85/57
Amitrole N> 3G, 89/44
163/130 T
Nicotine 163/132
163/84
Nicotine D 167/84
Cotinine 177/80T
177/98
Cotinine 180/80
117/60 T
PTU 117/58
117/72
PTU [ 123/64
127/85T
Melamine 127/68
127/60
Melamine!®Nsz 130/87

R https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN
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Table17: Instrumentation details oMethod 6(correspondsta SG K2 R ndm da n dmO¥eedv dzl &

QuPPe PB)
LC | Waters IClass
MS/MS \ Sciex 5500QTrap, run in ESI positive mode
Column Obelsc R 2.1 x 150 mm 5 um 100 A
Precolumn Obelisc R 2.1 x 10 mm 5 pm
Prefilters e.g. Supelco column saver 2 um Filter
Mobile Phase A:50 mmol NH-Formiate in Water (adjusted to pH 3 with formic acid)
B: Acetonitrile
Gradient Time (min) ' Mobile Phase A%) Flow (mL/min)
8.1 20 0.4
14 20 0.4
Injection volume |10 pL
Column temp. 40°C
Aquired mass transitions
Diquat B eeTablels; . .
mindto use MRMs corresponding to those okthative analyte (see below)
Diquat SeTablel9.
186/171
Paraquat 93/171T
93/77
194/179
Paraquat 97/179T
mindto use MRMs corresponding to those of thativeanalyte(seebelow)

Table 18: Exemplary matrix effects of Diquat in infant formula powegtract, considering mass transitions
resulting from different parents (Diquat conc. in the final extract: 0.015 pg/mL)

Native compound Corresponding ILISgD
Type of

Analyte : > :
parent ion MRM Matrix effect MRM Matrix effect
(m/z) (%) (m/z) (%)

[Mm]2* 92/84 +57 96/88 +54
Diquat [M2+- HH+ 183/157 92 191/165 91
[M] B @ 184/128 91 192/134 -93

18 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN

Page28 of 64



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

Table19: Individual transitions and MS/MS settings (Sciex55BD) for Diquat andts respective ILIS on Sciex
5500 QTrap ESI(+). Transitions are grouped by parent type.

Parent ion Daughter iomQ1 Suitable ILIS Sensitivity
o1 or )] cew | oww
1 61 21 4

84.4

, 157 ILIS Diquat P 5 61 19 12
Diquat [M]?*92 [M]2+

78 S 8 61 31 12

130 7 61 25 8

157 . 2 161 31 10

_ 130 ILIS Diquat & 7 161 43 8

Diquat [M2*- H]+ 183 e [M2+ H* T Y T

191/165 6

78 9 161 51 12

128 3 60 55 8

106 5 60 23 8

78 ILIS Diquat © 5 60 65 12

Diquat [M]® ©184 156 ED 4 60 29 10

169 192/134 5 60 27 12

155 5 60 43 12

168 5 60 45 12

ILIS Diquat B[M]2* 96 88,4 - 61 21 2

ILIS Diquat P[M2* H¥* 191 165 - 101 31 10

ILIS Diquat B[M] b @192 134 - 156 S 8

* The ranking in this table only refers to the signal to noise ratio. Further experiments are planned to study signal
repeatability of various mass transitions also in comparison with the transitions of the respective ILIS.

Table20: Instrumentation details oiMethod 7 (corresponds telethod 1.6 (M1.6):6Glyphosate & Co. on Torus
DEA; see QuPPRG?)

LC Waters IClass
MS/MS Sciex 5500QTrap, run in ESI negative mode

Column 2} GSNE ¢2NHzZA 59! HOM YY E Man YYT mMOT
Precolumn WEGSNBE ¢2NHzZAn59! =+ yDdZd NRu Hdm YY E p
Prefilters Waters ACQUITY UPLC Colurdnine Filter Kit
Mobile Phase A:1.2% formic acid in Water
B: 0.5% formic acid ixcetonitrile
Gradient Time (min) Mobile Phase A (%) Flow (mL/min)
0 10 0.5
0.5 10 0.5
15 80 0.5
4.5 90 0.5
17.5 90 0.5
17.6 10 0.5
23 10 0.5
Injection volume 10 pL
Column temperature 50°C
362/334T
Topramezone 362/318
362/194
MPPA B 154/136

* IMPORTANT NOTHBe aware, that the use of ISther than the isotope labelled analogues of the analytes can introduce significant errors
if there are significant differences in the matrix effects between sample and calibration solutiahsence of topramezone IIN&PAD:

was tested as it typicallghows little matrix effects. It merely served foorrecing for volume deviatios, as marix effects were largely
compensated bynatrix-matchedcalibrations

19 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN
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Table21: Indrumentation details on Method §corresponds to Method 11 a! yA2y A O t SaiAOARSaA
/I KNB Y (2 SalOuRked®E?!
Thermo Scientific Integrion
Sciex 5500QTrap, run in Bfdgativemode

Column Thermo Scientifit DioneXM lonPaéM AS19,2x25mm; 32°C

Pre-column Thermo Scientific! DioneX™lonPad¥ AG19,2x5mm

Mobile Phase KOH

Gradient Time (min) \ C (KOH) Flow (mL/min)
0 15 0.3
8 15 0.3
13 36 0.3
21 36 0.3
215 70 0.3
25 70 0.3
25.5 15 0.3
30 15 0.3

Injection volume 5 uLof 5-fold diluted extracts

Column temperature 32°C
Flow M&eup Solvent
before ion source

Aquired mass transitions

_ o 113/69T
Trifluoroacetic acid 113/113

Trifluoroacetic acid®G; | 115/70

0.15 mL/min acetonitrile

Table22: Ingrumentation details on Method @orrespondsto M 1¥ GKSNI K2a¢é > &SS vdzat S th

LC Agilent Infinity

MS/MS Sciex 6500QTrap+, run in ESI negative mode

Column Hypercarb 2.1 x 100 mm 5 pm

Preccolumn Hypercarb Guard 2.1 x 10 mm 5 um

Mobile Phase A: 1% acetic acid in water +5% methanol
B: 1% acetic acid methanol

Gradient Time (min) 'Mobile Phase A (%) Flow (mL/min)
0 100 0.4
10 70 0.4
10.1 100 0.4
15 100 0.4

Injection volume 5 pL

Column temperature 40°C

Aquired mass transitions
83/67T

Chlorate 85/69
89/71

Chlorate!®Os 91/73
99/83T

Perchlorate 101/85
107/89

Perchlorate'80s 109/91

L 81/79T
Phosphonic acid 81/63
. . 87/85

Phosphonic aci#fOs 87/67

Thiocyanate 58/58

Thiocyanaté3C15N 60/60

20 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntlD=887&LablD=200&Lang=EN
2 hitps:/iwww.eurl-pesticides.eu/userfiles/file/Eurl SRM/EPRW%202020%20-%20PD87.pdf
22 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN
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Table 23. Ingrumentation details on Method 1@corresponds to MethodO ¢ a
0¢5aav

YSGl o2fA0S4

2y ¢2NHz 59!

Single Residue Methods

¢ ass

MaLOY da
vdzt t § th

CNRFT 2¢€ S

LC ‘Waters +Class
MS/MS \ Sciex 5500QTrap, run in ESI positive mode
Column 2 GSNA ¢2NHZA 59! HOM YY E mMnannan YY
Pre-column 2 SNAR ¢2NHZAX59! =+ yDdzZd NRu HdmM YY
Prefilters Waters ACQUITY UPLC Colurdrine Filter Kit
Mobile Phase A:1.2% formic acid in Water
B: 0.5% formic acid ixcetonitrile
Gradient Time (min) Mobile Phase A (%)  Flow (mL/min)
0 10 0.5
0.5 10 0.5
1.5 80 0.5
4.5 90 0.5
5 90 0.5
5.5 10 0.5
10 10 0.5
Injection volume 10uL
Column temperature 50°C

Aquired mass transitons

128/70T
1,2,4Triazole acetic acid 128/43
128/73
1,2,4Triazole acetic acidG 15N; 133/75
1,2,4Triazole acetic acith 130/72
158/70T
1,2,4Triazole lactic eid 158/43
158/112
1,2,4Triazole lactic acitG 15N; 163/75
1,2,4Triazole lactic acit, 160/72
157/70T
1,2,4Triazollylalanine 157/88
157/42
1,2,4 Triazollylalanine!3G 15N; 162/75
1,2,4TriazollylalanineD, 159/42

23 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntiD=887&LablD=200&Lang=EN
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Table24: Instrumentation details on Methodl1(corresponds to MethotM 1.0 Y G Df @ LIK2 &l GS g [/ 2 |

see QuPPe P

LC Agilent Infinity
MS/MS Sciex6500QTrap,, run in EShegativemode
Column Hypercarb 2.1 x 100 mm 5 pm
Pre-column Hypercarb Guard 2.1 x10 mm 5 pm
Mobile Phase A: 1% acetic acid in water +5% methanol
B: 1% acetic acid in methanol
Gradient Time (min) 'Mobile Phase A (%) Flow (mL/min)
0 100 0.2
10 70 0.2
11 70 0.4
18 70 0.4
19 10 0.4
22 10 0.4
22.1 100 0.2
30 100 0.2
Injection volume 5L
Column temperature | 40°C
Aquired mass transiions
. . 128/42T
Cyanuric acid 128/85
Cyanuric aciéfG 131/43

5. General remarks onalidation experiments

Initial method validation was conductethe QUEChER& the QuPPeAO procedurez y WYy 2 NXI f Q
infant formula powder(see1T 3INRdzZLJ 0 FyR 2y K2Y23SyAT SR I yR

Validation were conductedn 2 validation levels with the low level being lower than the MRL
required to ensure toxicological safety of the respective compounds in infant formulae.

2 KSy lyrfeaaya 026Qa YAf{1X | GSad LRNIAz2y 27
method for infant formulae presented here, 2g of dry infant formula were engdoyn QUEChERS

and QuPPe, which corresponds to1% g reconstituted product (depending on recipe). 10 g of water

is added as foreseen for any other dry commodities in QUEChERS and QuPPe.

For the analysis of the 13 toxicologically critical SRM substancegant formulae, 7 different
LGMS/MS methods were employed. 5 of them involved measurement in thpds8ive mode and 2

of them in the EShegative mode Matrix-matched calibation solutions were prepared using blank
extracts, at the 60% and 120% lelof the spiked concentrationn the case of QuPPanalytesand

fentin, the results were evaluated usirigotopicallylabelled analogues of the target analytess
internal standard. Inthe case of QUEChERBalytespropyzamide Pwas usedTable26 and Table

33 show validation resultfor QUEChERS amenable analytes in infant forrntbs K2 f S 02 6 Q4
respectively Table27 and Table34 show validation results of QuPPe amenable analytes in infant

24 https://www.eurl-pesticides.eu/docs/public/tmplt_article.asp?CntlD=887&LablD=200&Lang=EN
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F2N¥dzZ I L3 6 RSNJI Ik rBspedtitely M&e détailgdQrasulty for individual MRM
transitions of diquat are shown iffable28.

Table29 and Table35 show validation data othe additionally analysed substancbkg QuRPe AO in
infant formula powderand g K 2 f S O 2réseétively Thésd additionally analysed substances
were not included in thénitial method validatiorexperiments They were validated in parallel tihe
analysiof the samples belonging to category b) tosBe below.

Exemplary chromatogramsf spikedinfant formula extracts are shown ifhable31 and Table 32.
Exemplary chromatograntf spikedmilk extracts are shown iable36 and Table37.

In the course osampleanalysisadditional validation studies wereonducted to make sure that the
performance criteria are also fulfilled for other typesinfant formulae (i.e. of categoriesb) to f).
The respective LOW.evelwas spiked and the samples were extracted in quintuplidate5) For
quality control purposesguplicaterecovery experimentsvere run with every batclon samplesof
category a)at the respective LOWevel As regards the readyo-use infant formulae, dplicate
recovery experimentsavere conductedin parallel to the analysis of the reatly-use products
belonging tocategory a) and c)

Figure4 to Figure9 and Table 30 show average recoveries in category a) to f) according to the
measurement methodsAverage recoveriesn category a) refer tdhe experiments run in parallel to
the sample extractionaot to intial method validation.

In some cases, for the sake of efficiernityas decided teskip the analysis of certain samples or to
run the samples using slightlgifferent, yet equivalentmethods than thoseapplied in theinitial
validationexperiments All validation experimens that ran in parallel to the analysis of the samples
concerned the methodshat were actually used for thossamples.The differences between the
methods used in initial validation and the methods used in the analgkithe samplesare
summarized below.

1 It could be shownA-QUEChERS is suitable for all QuUEChERS8able compounds
(Avermectin Bla, Emamectin Bla;H@droxycarbofuran, EthoxyquiDimer, Gamma
Cyhalothrin, Fentin, Haloxyfop, Diclofop (free aeidll topramezone)without whereas the
citrate-buffered QUEChERS was matitable forthe analysis of fentin. It was therefore
decided to conduct sample analysis and additionathod validation only using-QUEChERS

1 Additional validations and sample analysis @ammaCyhalothrin wasdone by method 1

using a conventional column. This equally sensitive method was used to screen for

cyhalothrin isomers in the samplda case of positiveindings the concernedsamples would
have been reanalysedoy method 2, which applies a chiral colum thus allowing individual
guantification of the gammaisomer.

1 After observing thatthe analysis ofmilk samplesdid not show anypositive findings of
triazole derivative metabolitesit was decidednot to continue the analysis with infant
formulae. \alidationsin infant formulee were also skipped. This was backed by information
from EFSA reports indicating that TDMs only end up at very low trace levels in milk.

1 As Thiocyanateand EthoxyquirDimer wereonly analysed in samples of infant formula
powder and not in milk additional validations were only performed on infant formula
powder
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In the case of infant formulaghe lowest spiking levels for validation experimemiere chosen to
remain below the calculated maximum safe MRL, which depends on thefAdach compound.
Table25 gives an overview of the LOW and HIGH spiking levels and their relationship to the highest
acceptable MRL. This relationship is additionally illustratédgare3.

Some additional comments concerning specific analytes are given below:

Diquat

Diguat produces several parent ions within the -gmurce, each one fragmenting into various
product ions. The most prominent parent ions observed are thebtiocharged paren([M]?*; m/z

92), the singly charged protonated pare(iM?* - H]*; m/z 183)and the singly charged radical parent
(IM]*i m/z 184).The relative yields of the various parent ions were shown to greatly depend on the
co-eluting matrix, vhich gives an additional dimension to the mateiffects. Mass transitions from

the same parent ion show much more uniform response towards esuting matrixcompared to
mass transitions from different parentsee Table 18 and Table 38). Same applies to the mass
transitions of the ILIS. For a proper equalization of the matrix effects and correct quantifications it is
thus paramount that equivalent parent ions (or even bettequivalent massransitions) of native
analyte and the corresponding ILIS are usEable 18 shows exemplary matrix effects for various
masstransitions in infant formula powder whil&able19 gives an overview of mass transitions of
diquat.

LY Wy2NXIfQ AYyFlLyd F2N¥dzZ 'S S%Epamit @erainotiaffie&ed &8 A Iy | f
much by the presence of esluting matrix and even showed signal enhancement. In cshtitae
signals derived from the other two parents fM H']* and [M]™* were heavily suppressed (ME0%).

The mass transitions of diquBt showed the same patternTable 19 gives an overview of mass
transitions d diquat. For reducing errors, it is thus of foremost importance using equivalent mass
transitions of native analyte and ILIS. Some MRMs of the radical parent iof iffik] 184) showed
poorer repeatability. This will be studied further.

An important aspecto be considered when working with diquat, is its tendency to interact with
surfaces in the injector. This behaviour leads to cangr into subsequent runs. Injector
contamination is more pronounced when injecting solutions in solvent, whereas thgmagr from

a contaminated injector to the next run is more pronounced when injecting a matrix extract rather
than a solvent. These observations indicate that matrix components compete with diquat reducing
its interaction with the surfaces and displacimdrom the interaction sites on the surface. Injection

of solventbased standards should be avoided.

Similar observations were made fBaraquat

Fentin

As described in an EUHBRM observation documéfit fentin tends to show low recoveries using
citrate huffered QUEChERS. Ma quantitative recoveries areobtained using the acidified
FAQUEChERS. Isotope labelled fentin helps to correct for these recovery losses. When using
FAQUEChERS a generic internal standard (eopygamide B) may be used.

25 Analysis of OrganotiResticides by the QUEChERS Methimdpact of acidifying on the recoverigsttps://www.eurl-
pesticides.eu/library/docs/srm/EURL_observations_Organotins.pdf
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Thistrend was confirmedh validation studies conducted in group b) to f) in infant food formate
Figure5.

GammaCyhalothrin

Both Lambda and gamma cyhalothrin are approved within the lEthbdacyhalothrin is a 1:1
mixture of two stereoisomers, one of them being gamma cyhalothrin, wiscthe toxicologically
most toxic Using traditional L.€olumns the two constituent isomers of lambda cyhalothrin cannot
be separated. For proper risk assessment the separation apdrate quantification of the two
isomers is, however, necessark. method for the analysis ofambda and gammeacyhalothrin
involving QUEChERtraction and eantioselective LGeparation of RS and B8R 2 Y &d¢h Q
published in the website of the EUBRM®.

Topramezone

Topramezone showed strong signal enhancement (~280 %) when injecting infant formula extract
compared to the injection of an equally concentrated standard in pure solvent. Similar effects were
also observed in other matrices. Whether theséefs are due to losses in the injector in absence of
matrix, needs to be further studiedit a later pointof the study,extraction of Topramezone using
AQUEChERS was also tested and validated successfully in infant formula powder using no internal
standard. Sample analysis wtterefore performed using QQUEChERS extraction.

PTU

Validation ininfant formulapowderof 3 NB dzLJ 0 6F NBfSIEO 2 &S y2 i &dz00Sa a ¥ dz
were at that level not sufficient. This is likely caused by stronger supprnsssi this group of infant

formula.

TFA, Chlorate, Perchlorate and Phosphonic acids
Validation inmatrices ofgroup b) to f)was complicatedy residues in the blank material used for
calibration leading tdnigh intercept. In such cases, the slope of theve was used for calculations.

26 https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Cyhalothrin_V1.pdf
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Table 25: Overview onADI values of toxicologicalbyritical SRM substances, required LO§sking levels on
powderand correspondingpikinglevel inreconstitutedproduct(readyto-use)

SpikingLevel

Internal ADI calculated on Percentage
Analyte Standard (mg/kg body on Powder Reconst. product* of required
weight per day)] (mg/kg) (mg/kg) LOQ
(mg/kg)
. . 0.05 0.0067 69%
Ab t P d 0.0025 0.0096
amectin ropyzamide B 0.25 0.0833 347%
0,
Emamectin Propyzamide D3 0.005 0.0019 0.01 0.0013 %
0.05 0.0067 35%
. 0.004 0.00053 92%
3-Hydroxy-carbofuran|Propyzamide P 0.00015 0.0006 002 0.0027 162%
GammacCyhalothrin |Chlorpyrifos By 0.0012 0.0048 0.032 0.0043 92%
Fenti 0.01 0.0013 87%
Fentin entn Disor 0.0004 0.0015 °
Propyzamide b 0.05 0.0067 433%
0,
Haloxyfop Propyzamide B 0.00065 0.0025 Q01D 00070 il
0.075 0.0100 400%
0,
Diclofop (free acid) Propyzamide B 0.001 0.0038 0.025 0.0033 87%
0.125 0.0167 433%
0,
Amitrole Amitrole 15N, 3G 0.001 0.0038 0.02 0.0027 69%
0.1 0.0133 347%
0,
Nicotine Nicotine D 0.0008 0.0031 0.02 0.0027 87%
0.1 0.0133 433%
Cotinine Cotinine R 0.0008 0.0031 0.005 0.00057 22%
0.025 0.0033 108%
0.005 0.00067 58%
PTU PTU R 0.0003 0.0012
0.025 0.0033 289%
0,
Diquat Diquat 3 0.002 0.0076 05 20067} Bl
0.25 0.0333 433%
0,
Topramezone MPPA B** 0.001 0.0038 0.005 0.00%67 L17%
0.025 0.0033 87%

*Calculated lased on a conversion factor 7.5
** Please read important note on RPA D3 underable20

MaximumMRLvs. Validated Levels
1 B Spiking Level calculated on Reconst. product* (ug/kg) B Highest acceptable MRL (pg/kg)
9
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Figure3: Levels of highest acceptable MRL in pg/kg in comparison to actually validated spiked levels calculated
on reconstuted products in pg/kg.
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5.1 AnalyticalPerformance data for Infant formulae

Table 26: QUEChERS Afdd AQUEChER®covery data of toxicologically critical SRM sabsesA y Wy 2 NXY | £ Q
infant formula powder. Matrix-matched calibratiorusinginternal standardn =5).

Spiking

Transition | Internal Standaro SUET) Level )
method (%)
(mg/kgy*
891/305 T 0.05 107 4.3
891/567 (0.0067) | 110 7.1
QUEChERS 2g
. 891/305 T 0.25 105 6.4
Avermectin Bla 891/567 ' (0.0333) | 107 5.9
(NH-Adduct was used Propyzamide p
891/305 T 0.05 96 13.6
as parent)
891/567 (0.0067) 104 12.6
A-QUEChERS 249
891/305 T 0.25 104 8.2
891/567 (0.0333) 109 11.8
887/82T 0.01 102 6.1
887/158 (0.0013) | 104 5.5
QUEChERS 249
887/82 T 0.05 103 4.1
. 887/158 . (0.0067) | 103 4.2
Emamectin Bla Propyzamide P
887/82 T 0.01 104 5.6
887/158 (0.0013) 96 6.9
A-QUEChERS 29
887/82 T 0.05 99 1.8
887/158 (0.0067) 105 3.7
238/163 T 0.004 100 4.2
238/181 : .
38/18 (0.00053) 99 9.0
238/220 93 14.1
QUE®BERS 29
238/163 T 0.02 98 1.9
238/181 . 4,
38/18 (0.0027) 98 9
3Hvd bof 238/220 b ide b 104 6.1
-Hydroxycarbofuran ropyzamide
y y 238/163 T by ey 105 6.2
238/181 : 105 10.6
(0.00053)
238/220 107 16.9
A-QUEChERS 29
238/163 T o 105 6.2
238/181 : 100 4.6
(0.0027)
238/220 95 6.6
467/225 T 5 0.032 99 17
14671450 _ 9 | (00043) 103 @ 7.7
GammaCyhalothrin Chlorpyrifos QUEChERS
467/225 T 5 0.064 95 6.7
467/450 9 | (0ooss) 93 | 76
360288 T 0.015 103 3.1
2/2 ) 1 4,
362/290 (0.0020) 00 3
360/196 109 3.3
QUEChERS 29
360/288 T 0.075 98 2.5
362/290 ) 99 2.9
Hal 360/196 (0.0100) 103 4.0
aloxyfop Propyzamide D .
360/288 T s 105 2.1
2/2 ' 107 2.
362/290 (0.0020) 0 8
360/196 101 3.8
A-QUEChERS 29
360/288 T T 105 2.1
2/2 ' 1 4.
362/290 (0.0100) 06 3
360/196 105 2.0
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. Spiking
Analyte Transition | Internal Standard SAUET) Sa'T‘p'e Level Mean
method Weight (malkg): Rec. (%
351/120 T 001 99 8.0
351/197 © (‘) 013) 95 3.1
349/195 . ' 96 1.7
Fentin Ds 2g
351/120 T 0.05 99 25
351/197 © 60 67) 1.6
349/195 ' 1.5
QUEChERS i
351/120 T 001 11.4
351/197 © 60 13) 5.0
349/195 Propyzamide 2 . 71
351/120 T by 9 0.05 12.2
351/197 © (') 067) 15.0
349/195 ' 13.4
. 351/120 T 3.3
Fentin 0.01
351/197 0.008) 1.3
349/195 e 5 : 3.0
351/120 T ° 9 0.08 1.0
351/197 © 6067) 0.9
349/195 : 1.9
351/120 T AQUECHERS 0.01 35
351/197 0.0013) 3.1
349/195 : 4.4
351/120 T Propyzamide B 2q 2.2
351/197 0.05 2.2
349/195 © 60 67)
; 100 1.6
325/253 T 0.025 106 7.5
325/255 © '0 033) 99 5.2
325/145 ' 100 4.3
QUEChERS 29
325/253 T 0.125 99 7.2
325/255 © 'o 167) 101 2.4
) ) 325/145 . ' 104 5.6
Diclofop (free acid) Propyzamide p
325/253 T 0.025 106 4.3
325/255 © '0 033) 104 2.7
325/145 ' 103 6.7
A-QUEChERS 2g
325/253 T 0.125 108 3.3
325/255 © '0 167) 105 3.8
325/145 ' 107 15
362/334 T 0.005 101 6.2
Topramezone 362/318 - A-QUEChERS 29 © 0 0067) 76 10.5
362/194 ’ ’ 88 5.1

ASpiking level calculated on reconstituted product based on a conversion factor 7.5 in mg/kg in parentheses.
* validated in category b) lactodece
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Table 27: QUPPeAO recovery data of dxicologicdy critical SRM sulbdancesin WormalQ Ay ¥l yid T2 N¥d
powder. Matrix-matched calibratiorusinginternal standardn =5).

Spiking | Mean

Analyte Transition Internal Extraction Sample Rec. RSD
Standard method Weight (%) (%)

85/43 T 99 3.7
85/58 0.02 105 5.7
. 85/57 . (0.0027) 106 5.2
Amitrole BEA3 T Amitrole 15N, 13G, QuPPe AO 29 o1 04 21
85/58 (0.0133) 101 23
85/57 96 5.7

163/130 T 99 13.8

163/132 oLz 97 15.6

N 163/84 L (0.0027) 102 13.4

Nicotine o Nicotine D QuPPe AO 29 119 15.9

163/132 0.1 117 17.6

163/84 (L) 118 15.2
177/80 0.005 |98 5.7
. 177/98 - (0.00067)|96 4.0
Cotinine 177780 Cotinine @ QuPPe AO 29 0.025 102 47
177/98 (0.0033) |101 4.6
117/60 T 101 3.8

117/58 (oodggz 7 117 10.8

PTU mirz PTUR QuPPe AO 2g -
117/60 T 103 4.6
117/58 0.025 g 6.7
117/72 (0.0033) |

92/84 109 16.4

183/157 0.05 o1 10.7

. 92/157 . (0.0067) 90 13.5
Diquat 9254 Diquat B3 * QuPPe AO 29 %8 39
183/157 025 gg 5.2
92/157 (0.033) 100 4.1
362/334 T 89 9.5
362/318 (006((;(())27‘ 95 4.5
362/194 ' /92 3.0
Topramezone 362394 T MPPA [F* QuPPe AO 249 36 Bk
362/318 0.025 45 6.8
362/194 (k) 85 5.6

ASpiking level calculated on reconstituted product based on a conversion factor 7.5 in mg/kg in parentheses.
* |t is important to usean MRM of the ILIS thatorrespond to that of the native substancgequivdent parent ion)

** Please read important note on MPPA D3 undable20
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Table 28 Detailed validation resultsin infant food formulafor individual transitions of Diquatising the
corespondingparent massesf ILIS.

T.ran5|t|on.of Transition of Extraction| Sample Spiking | Mean RSD
Diquat native MRM Diquat D ILIS Rec. (%)
substance (%)

92/84 109 16.4
. . 92/157 | . . 90 135
Diguat [MP 5218 Diquat B3 [M]2*96/88 3 5
92/130 -0 -0
183/157 91 10.7

, . L 183/130 . . L -0 -
Diquat [M?+- Hf] 183/168 Diquat B [M2*- H]* 191/165 T D
183/78 QUPPeAO 2g (006327) ) -y
184/128 ' 87 13.6

184/106 92 8.9

184/78 -0 -0

Diquat [M]] 184/156 Diquat B [M]*1192/134 oD Y
184/169 ) i
184/155 109 20.0

184/168 109 7.1

92/84 98 3.9
Diquat [MP* g;ﬁ? Diquat B [M]2* 96/88 e
92/130 91 3.9

183/157 96 5.2

. . L 183/130 | .. . L 101 6.6
Diquat [M+- HY] 1837168 Diquat @ [M2*- H]*191/165 1039 897
183/78 QuUPPe A0 2g (oodégs) 92 121

184/128 ' 92 9.8

184/106 109 6.7

184/78 98 4.6

Diquat [MT 184/156 |Diquat B3 [M]*1192/134 102 9.5
184/169 94 5.7
184/155 98 12.9
184/168 88 11.1

ASpiking level calculated on reconstituted product based on a conversion factor 7.5 in mg/kg in parentheses.
1) Poor peakintensity affecting repeatability and accuracy
2) Poor Linearity of Califation
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Table 29: QuUPPeAO recovery data of additionally analysed substanceslif 2 NY' I £ Q Ay FIl y.i T2 NX)d
Matrix-matched calibration using internal standaful=5).

. iking | Mean
Analvie Transition Internal Extraction Sample Spiking e RSD
y Standard method Weight . (%)
93/171 103 155
186/171 006?)27 101 121
Par t 93/77 Par t oy PPe AO 2 © : o7 22>
araqua 93/171 arqua QuPPe g 0.25 103 4.9
186/171 . 95 4.1
(0.0333
93/77 108 6.6
" " " 113/69 Trifluoro acetic 0.05* 98 6.3
Trifluoracetic acid )
113/113 acid13G QUIFREAO) 29 (0.0067) 118 9.8
128/70 100 8.6
128/73 00682 5 76 7.0
Triazole acetic acid 128/43 1,2,4Triazole QuPPe AO 2 ° : 98 12.2
128/70 acetic acid3G 15N 9 01 100 2.0
128/73 ’ 83 8.4
128/43 (0.0133) 102 7.4
158/70 110 4.3
158/43 (006827) 94 14.4
. o 158/112 1,2,4Triazole ‘ - 51 BEXE
Triazole lactic acid B - lacticacid13G, 15N QuPPe AO 29 Con TR
158/43 . 106 155
(0.0054)
158/112 99 18.1
157/70 . 94 14.0
1,2,4Triazolelyk ——
Triazole alanine 157/88 I " lgcz: 15Ny QuPPe AO 29 006?)27 91
157/42 alanine=ts (0.0067) 03 163
. 127/85 . 0.02* | 4.0
15 | I
Melamine R Melamine5N; QuPPe AO 29 (0.0027) | >
83/67 0.02* 107 8.7
Chlorate 5769 Chlorate'80; QuPPe AO 29 (0.0027) | 119 135
99/83 0.02* 110 5.5
Perchlorate oS Perchlorate!8O, QuPPe AO 29 (0.0027) 100 T
L 81/79 ic aci 102 15.7
Phosphonic acid Phosphonic acid QuPPe AO 29 0.05%
81/63 180,180, (0.0067) | 103 18.2
] Thiocyanaté3C 0.5
Thiocyanate 58/58 uPPe AO 2 98 12.2
y 15\ Q 9 (0.067)
433/216 0.005* 96 5.8
EthoxyquinDimer 433/188 Propyzamide p A-QUEChERS 29 (0.00067) 90 11.7
433/375 ' 91 6.0

ASpiking level calculated on reconstituted product based on a conversion factor 7.5 in mg/kg in parentheses.
*validation on category b) lactosieee

** yalidation on category c) hypoallergen
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Method 1
m Carbofuran 3-OH Abamectin m Emamectin
m Cyhalothrin-gamma Ethoxyquin-Dimer

1

Infant formula powder f) PO; n=_—| -
O
_|

Infant formula powder e) Colics; nz_—|

3
Infant formula powder d) Anti-Reflux; nz_—i_|
I

Ready-to-use c) Hypoallergenic; n=_i|
—
N

Infant formula powder c) Hypoallergenic; nz_?'

O
—

Infant formula powder b) lactose-free; N=

-}

—
Ready-to-use ) nomal; -~ —

.l

1

|
—

Infant formula powder a) normal; = ———
i

0O 20 40 60 80 100 120

Figure4: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively readyo-use productsIFRTYof analytes covered by method 1 (n=2 or n=5, see labelling on the left
of the diagram)Cyhalothm-gamma was analysed on thes€Columnthat does not result in a chiral separation
Spiking Levels: Carbofur8rOH: 0.004ng/kg in IFP and 0.000&g/kg in IFRTYUAbamectin: 0.08ng/kg in IFP

and 0.01mg/kg in IFRTYEmamectin: 0.0hg/kg in IFP and 0.00&hg/kg in IFRTY Cyhalothringamma: 0.032
mg/kg in IFP and 0.0064hg/kg in IFRTYEthoxyquirDimer: 0.005ng/kg.
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Method 3

m Fentin (Propyzamid D3) Fentin (Fentin D15)

Infant formula powder f) PO; nz_ »
Infant formula powder e) Colics; nz___‘|
Ready-to-use c¢) Hypoallergenic; n_ »
Infant formula powder c) Hypoallergenic; n:_
Infant formula powder b) lactose-free; n=_
Ready-to-use a) normal; nz—
Infant formula powder a) normal; n:_

0O 20 40 60 80 100 120

Figure5: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively readyto-use productsIERTY of analytes covered by meth@n=2 or n=5, see labelling on the left
of the diagram) and comparison of results using FentimoD Propyzamide DILIS for the determination of

Fentin.Spiking Levels: Fentin: 0.8M/kgin IFP and 0.00&g/kg in IFRTU
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Method 4

m Diclofop m Haloxyfop (Propyzamid D3)

L

Infant formula powder f) PO; n=

Infant formula powder e) Colics; n=

Infant formula powder d) Anti-Reflux; n=

“L

|_|_

Ready-to-use c) Hypoallergenic; n

Infant formula powder c) Hypoallergenic; n=

L

Infant formula powder b) lactose-free; n=

4 I
4 1

Ready-to-use a) normal; n=

Infant formula powder a) normal; n=

|_L

0O 20 40 60 80 100 120

Figure6: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively readyo-use productsIEFRTYof analytes covered by methddn=2or n=5, see labelling on the left
of the diagram) Spiking Levels: Haloxyfop: 0.0h§/kg in IFP and 0.0081g/kg in IFRTYDiclofop: 0.025ng/kg

in IFP and 0.0081g/kg in IFRTU
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Method 5

m Amitrole Nicotine m Cotinine m PTU Melamine

——
_|

Infant formula powder f) PO; nz-

_|

N,
—

Infant formula powder e) Colics; nz-_|

_|

Infant formula powder d) Anti-Reflux; nz_
I
_|

Ready-to-use c) Hypoallergenic; n_

=

-
_|

Infant formula powder c) Hypoallergenic; n=_4

—

_|

I
Infant formula powder b) lactose-free; N=— ——————— -

]
_|

Ready-to-use a) nommal; - —

|

—

Infant formula powder a) normal; 1 —

0 20 40 60 80 100 120 140

_|

Figure7: Average Recovery rates of target trammis in % in category a) to f) in infant formula powder (IFP)
respectively readyo-use productsIERTY of analytes covered by meth&dn=2 or n=5, see labelling on the left
of the diagram). Spiking Levels: Amitrole: 0n@@kg in IFP and 0.00khg/kg in IFRTWUNicotine: 0.02ng/kg in

IFP and 0.00Mg/kg in IFRTWCotinine: 0.008ng/kg in IFP and 0.00fg/kg in IFRTUPTU: 0.00Bng/kg in IFP
and 0.00Img/kg in IFRTUMelamine: 0.02ng/kg in IFP and 0.00shg/kg in IFRTU
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Method 6

m Paraquat Diquat

Infant formula powder f) PO; nz_

Infant formula powder e) Colics; nz__'_|

Infant formula powder d) Anti-Reflux; n=_4 -
Ready-to-use c) Hypoallergenic; n=__|_|
Infant formula powder ¢) Hypoallergenic; n=—_|4

Infant formula powder b) lactose-free; n=__|_|

Ready-to-use a) normal; n:_ !
Infant formula powder a) normal; n=5_4 .

O 20 40 60 80 100 120

Figure8: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively readyo-use productsIEFRTYof analytes covered by method 6 (n=2 or n=5, see labelling on the left
of the diagram). Spiking Levels: Déd; 0.05mg/kg in IFP and 0.0ing/kg in IFRTYParaquat: 0.0%ng/kgin IFP

and 0.0Img/kgin IFRTU
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Method 7 and Method 8

m Topramezone Trifluoracetic acid

Infant formula powder f) PO; n=o N -
ics: n=1EEEEE
Infant formula powder e) Colics; n= .
Infant formula powder d) Anti-Reflux; nz__' »
Ready-to-use c) Hypoallergenic; e L
Infant formula powder c) Hypoallergenic; n=_ _
Infant formula powder b) lactose-free; nz_
- 1= S
Ready-to-use a) normal; n= -
Infant formula powder a) normal; n=5___||

0O 20 40 60 80 100 120

Figure9: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively rady-to-use productsIFRTY of analytes covered by method 7 and 8 (n=2 or n=5, see labelling on
the left of the diagram). Spiking Levels: Topramezone: 0r@Qfkg in IFP and 0.00Ing/kg in IFRTUY
Trifluoracetic acid: 0.0Bg/kgin IFP and 0.0dng/kg in IFRTU
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Table 30: Average Recovery rates of target transitions in % in category a) to f) in infant formula powder (IFP)
respectively readyo-use productsIFRTYof analytes covered by method 9 (n=2 or)n=5

Spiking Level img/kg 0.02 0.02 0.05
a)Normal IFP Recovery in % n=5 132 109 *
RSD in % 3.6 43
Spiking Level img/kg 0.004 0,004 0.01
a) Normal IFRTU Recovery in % n=2 124 * 114
RSD in % 3.9 19.2
Spiking Level img/kg 0.02 0.02 0.05
b) Lactosefree IFP Recovery in % n=5 107 110 102
RSD in % 8.7 55 15.7
Spiking Level img/kg 0.02 0.02 0.05
¢) Hypoallergenic IFP  |Recovery in % n=5 84 110 *
RSD in % 12.8 12.5
Spiking Level img/kg 0.004 0.004 001
¢) HypoallergeniclFRTU |Recovery in % n=2 88 115 *
RSD in % 8.9 3.1
Spiking Level img/kg 0.02 0.02 0.05
d) Anti-reflux IFP Recovery in % n=5 111 126 126
RSD in % 214 9.2 12.8
Spiking Level img/kg 0,02 0.02 0.05
e) Anti-coliclFP Recovery in % n=5 * 93 97
RSD in % 9.1 10.2
Spiking Level img/kg 0,02 0.02 0.05
f) Plant-basedIFP Recovery in % n=5 * 99 *
RSD in % 9.0

* not validated because of too high residue levels in blank matrix
** gpiking levels refeto i KS LINR RdzOG f AaGSR dzy RSNJ &/ I §S3I2NE ¢
IFP: Infant formula powder; IFIFRTU: Infant formula ready to use
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EURL-SRM ¢ ™

Table 31: Exemplary chromatograms tdirget analytesin infant food formuladerived from injecting solvent
based and ratrix-matchedcalibration standards at 120% of the respective lowest spiking level in validation
experiments usin@QUEChERS;@QUEChERS and QuPPe AO.

Peakresulting from injecting
matrixcbasedstandardin infant
formula powderof category a)

Spiking Levd
on powder
(mg/kgy*

Peakresulting from injecting

solventcbasedstandard
(at 120% of spiking level, séeft)

Analyte Transition

(at 120% of spiking level, sésft)

15000
15000
(0.0067) |& 10000 4 g
- co00 | 000
QUEChERS
o 102 104 106 108 ¢ 102 104 106 108
Avermectin Bla Time, min Time, min
891/305[M+NH,]*
0.05 z =
(0.0067) | & 5
A-QUEChER
o 0z 104 106 108 0 102 104 106 108
Time, min Time, min
BB“ 4
Bed o Bed
0.01 z z
(0.0013) |= 4241 g 4o
) 2ed - 2e4
QUEChERS
00— . e : 0e0 L— . .
. 52 54 9. 5.8 10.0 97 94 10,0
Emamectin Bla Time, min
887/82 Bed |
M 4
g4
0.01 = 2t ] = et |
(0.0013) i 2ot | £ 2e4
A-QUEChER! Tet 1 hel
0e0 L— \ - 0e0 — . . "
92 94 100 97 94 . 93 10.0
Time, min
10000 4
2000 4 €000 1
0.004 2 e z 6000
(0.00053) g 2000 | g 4000
QUEChERS ] 07
O R 0s To T2 ' 10 186
3-Hydroxy-carbofuran Time. min
238/163 5000 4 5000 -
4000 4000 4
0.004 2 300 z 00
(0.00053) g 2000 | g 2000 |
A-QUECHER! ™ ! . _
o 03 10 12 14 186 o 08 03 10 11 12 13 14 15 18
Time, min Time, min
0.032 2 2
Gammacyhalothrin (0.0043) | g
467/225 - - B
QUEChERS
o 100 105 110 115 120 o 00 105 110 115 120 1
Time, min Time, min
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Peakresulting from injecting

FEE R el =S matrixcbasedstandardin infant

Analyte Transition | on powder solventcbasedstandard formula powderof category a)
at 120% of spiking level "
(mgrkgy* ( 6 of spiking level, séeft) (at 120% of spiking level, séeft)
0.01 = =
(0.0013) |2 5
QUEChERS
Font O R s 15 17 1% 19 20 21 14 1% : 20
entin Time, min Time, min
351/120
0.01 z z
(0.0013) |& g
A-QUEChER!
14 15 18 20 R s e T 1 19 20 2
Time, min Time, min
5ed | Fed |
a4 | 44
0.015 2 20 ] z 3 ]
(0.0020) |= g
_ = 2ed 4 = I
QUEChERS Te41 e
Haloxyfop O e e 65 65 67 6% €3 00 52 54 7]
Time, min
360/288 et |
Bed 4 Bed
0.015 2z 2 404
(0.0020) |z ** g 3]
R = 9ot | 2e4 |
A-QUEChER! Ted 1
00— 64 65 68 O e 64 &5 65 &7 58 &5 7
Time, min
Bet 6ed
Se4 Sed
0.025 2 4ed 2 et
(0.0033) |2 et 5 204
, - 2et = et
QUEChERS Ted Te
of O T e e e 69 70 1T 2 0=l s B
Diclofop Time, min
325/253 105 ot
204 -
(0.0033) g 0e g 4ed
3 2e4
A-QUEChER! ™
0.0:0 . / . . 0eD — e e
56 53 70 72 65 66 67 68 63 7.0 71 72 7.
Time, min Time, min
et h2.09
el
0.02 g §
Amitrole (0.0027) | 2 2
85/43 - =
QUPPE AO . w015 T2° 25 30 35 10 15 20 25 30 35
ime, min Time, min
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Peakresulting from injecting
matrixcbasedstandardin infant

formula powderof category a)
(at 120% of spiking level, séeft)

Peakresulting from injecting

on powder solventcbasedstandard
(mg/kg): (at 120% of spiking level, sésft)

1.0e5 4
1.0e5
B.0ed
002 |z P
Nicotine (0.0027) |2 5pu] k 4'054_
163/130 - '
QuPPe AO 2041
0.00 4 0.0e0 == - e . :
15 20 25 30 35 40
Time, min
Bed Bed ]
0005 |z = S
Cotinine (0.00067) |& e 5 Y
177/80 - T S
Ted 1
QuPPe AO
o0 05 20 o0 05 15 20
Time, min Time, min
2000 0.75
0.005 z 30004 2
PTU (0.00067) |5 g0 E
117/60 - 1000
QuPPe AO ]
o 05 10 15 2 o 05 10 15 20
Time, min Time, min
8000
7000
0.05 > 20m =
Diquat (0.0067) |& =000 £
92/84 [M]2* - o -
QuPPe AO 1000 "
0 2 10
404
005 |5 sces =
Diquat (0.0067) |2 .. E
183/157[M2* - HH* - o
QuPPe AO '
0.0l
2 10|
4000
0005 |z ¥ gz 300
Topramezone (0.00067) |£ 2 200
362/334 - 1000 -
QuPPe AO
ST 1e 17 183 19 20 21 2 0= 16 50
Time, min Time. min
3000 4000 4
. 3000 -
0.005 |z 000 2z
Topramezone (0.00067) |2 000 g 20004
362/334* - 1000
A-QUChERS . o
16 12% 20 22 T 16 18¥ 20 22
Time. min Time, min

ASpiking level calculated on reconstituted product based on a conversion factor 7.5 in mg/kg in parentheses

*in category b) lactoséree
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Table 322 Exemplary chromatograms of target analytes of additionalhalyzedcompoundsin infant food
formula derived from injecting solvefitased and matrbmatched calibration standards at 120% ohé
respective lowest spiking level in validation experiments using QuPPe AO.
Peakresulting from injecting
matrixcbasedstandard in infant

Spiking Levd
on powder
(mg/kgy*

Peakresulting from injecting

solventcbasedstandard
(at 120% of spiking level, séeft)

Analyte Transition

formula powderof category a)

(at 120% of spiking level, sésft)

3000
005 |3 2m0 2
Paraquat (0.0067) |Z g
93/171[M21] - 1000 =
QuPPe AO .
2 6
005 | § 2
Trifluoracetic acid (0.0067) |2 £
113/69 - -
QuPPe AO
7 &8 ¥3 1
Time, min
245 2.14
005 |§ 25 2
Triazole acetic acid (0.0067) | £ E
128/70 - 1e -
QuPPe AO . S S W
1820 T2z 24 12 20 F2 2%
Time, min Time, min
4eb -
3s=F
002 |§ 2
Triazole lactic acid (0.0027) |£ g 25 1
158/70 - - 1e5 | 1.92
QuPPe AO
ﬂDB{) r r . . ] S
15 18 ¥20 22 T Y
Time, min Time, min
Bed Aed ]
005 |§ = 3 4
Triazole alanine (0.0067) |z 4ed = 2Zed - 1.56
157/70 - 2e4 - Ted 4
QuPPe AO o -
o *e 18 20 12 14 ®g 18 20
me. min Time, min
002 |z 2
Melamine (0.0027) | & g
127/85* - N -
QuPPe AO
26 28 30 32 34 25 28 30 32 34
Time, min Time, min
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Peakresulting from injecting

Peakresulting from injecting
matrixcbasedstandard in infant

Analyte Transition | on powder solventcbasedstandard formula powderof category a)
at 120% of spiking level "
(mgrkgy* ( 6 of spiking level, séeft) (at 120% of spiking level, séeft)
15000 159
0.02 |2 £ 10000
Chlorate (0.0027) | = £
83/67* - - - 5000 3
QuPPe AO
0 e 0 Bt
05 10 1% 20 25 05 10 1% 20 25
Time, min Time, min
20000 2 14
002 % E
Perchlorate (0.00Z77) |E § 100004
99/83* - -
QuPPe AO ! ,
0= : - PE==—— i ;
18 20 . ‘!.JQ_ 24 26 18 20 tz 24 78
Time, min Time, min
15000
0.05 z 2 40000 4
Phosphonic acid (0.0067) | & 5
81/79* - - - 5000 4
QuPPe AO
1 et — o i P e
05 10 15¥20 25 30 05 10 15%20 25 30
Time, min Time, min
7ed 4.20
Fed
05 1z o] 2z
Thiocyanate 0.067) | £ 3] g
58/58** - Zed | -
QuPPe AO Ted
IFEIENERE HTTTIEE T 63
Time, min Time, min
4000 25000
20000
0.005 z 00 2o
EthoxyquinDimer (0.00067) |2 =m0 2w
433/216* - o0 w0
A-QUEChER , . | oL . .
75 LY 85 70 75 T 20
Time, min Time, min

ASpiking level calculated on reconstituted product based on a comvefactor 7.5 in mg/kg in parentheses.
* |n category b) lactoséee
** | n category c) hypoallergenipeak in solvent at 0.fig/mL
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5.2 Milk

Table 33: QUEChERS AO andQAEChERS recovery data of toxicologically critical SRéfasoes inwhole
026 Qa Malrix-indtched calibration using internal standafil=>5).

. Spiking
Analyte Transition | Internal Standard Extraction S

method Weight

891/305 T 101 8.8
0.002
891/567 92 172
QUEChERS 10g
) 891/305 T 0.005 108 94
Avermectin B1a 891/567 _ ' 100 | 148
(NHi-Adduct was used Propyzamide P
891/305 T 110 6.5
as parent) 0.002
891/567 94 80
A-QUEChERS 10g
891/305 T 98 32
0.005
891/567 105 4.6
887/82 T 103 30
0.002
887/158 103 46
QUEChERS 109
887/82T 109 44
0.005
. 887/158 . 112 45
Emamectin Bla Propyzamide P
887/82 T 109 26
0.002
887/158 101 35
A-QUEChERS 10g
887/82 T 106 28
0.005
887/158 107 33
238/163 T 96 38
238/181 0.002 99 25
238/220 102 53
QUEChERS 10g
238/163 T 103 6.9
238/181 0.005 104 5.2
238/220 . 104 48
3-Hydroxycarbofuran Propyzamide P
238/163 T 104 39
238/181 0.002 109 47
238/220 104 48
A-QUEChERS  10g
238163 T 100 32
238/181 0.005 103 4.6
238/220 106 31
360/288 T 106 16
362/290 0.002 104 30
360/196 111 44
360/288 T 107 09
362/290 0.005 107 3.7
360/196 108 59
Hal
aloxyfop 360/288 T Propyzamide P QUEChERS 10g 113 8.1
362/290 0.002 114 54
360/196 111 49
360/288 T 105 19
362/290 0.005 107 26
360/196 109 5.6
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Spiking
Level
(mg/kg)

Extraction Sample

Analyte Transition | Internal Standard method Weight

351/120 T | ' ' ' 92 | 59
349/195 0.002 92 2.8
351/197 89 4.8
351/120 T 95 34
349/195 0.005 91 24
Fentin 351/197 Propyzamide P A-QUEChERS 10 89 16
351/120 T Py 9 110 24
349/195 0.002 103 14
351/197 104 6.3
351/120 T 103 39
349/195 0.005 102 1.8
351/197 99 2.6
325/253 T 106 2.7
325/255 0.002 105 73
325/145 101 89
QUEChERS | 10g
325/253 T 102 6.1
325/255 0.005 101 1.8
. . 325/145 . 101 4.0
Diclofop (free acid) Propyzamide p
325/253 T 104 4.6
325/255 0.002 106 6.0
325/145 105 40
A-QUEChERS  10g
325/253 T 107 36
325255 0.005 106 2.6
325/145 111 7.3
362/334T 46 22.5
362/318 0.002 42 33.3
362/194 47 21.8
QUEChERS | 10g
362/334T 40 33.7
362/318 0.005 40 30.1
362/194 40 42 .4
Topramezone -
362/334T 85 2.9
362/318 0.002 83 2.9
362/194 86 3.9
A-QUEChERS  10g
362/334T 86 2.0
362/318 0.005 83 4.5
362/194 99 9.5
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Table 34 QUPPeAO recovery data of toxicologically critical SRM substancgsK2 £ S  O2 #M&rx- YA |
matched calibréion using internal standard (n = 5).

. iking | Mean
Analvie Transition Internal Extraction Sample Spiking e
y Standard method Weight
85/43 T 98 2.7
85/58 0.01 94 2.7
. 85/57 . 99 2.0
A | A lel5N, L PPe A 1
mitrole 8543 T mitrole 15N, 13G, QuPPe AO Og 01 19
85/58 0.05 102 1.7
85/57 103 2.1
163/130 T 103 4.6
163/132 0.01 105 7.6
L 163/84 103 3.7
N .
icotine 163/130 T Nicotine QuPPe AO 109 103 29
163/132 0.05 103 1.1
163/84 105 2.8
e o212
ini ini PPe A 1 :
Cotinine 177/80 Cotinine R QuPPe AO 0g o8 102 16
177/98 ' 102 1.5
117/60 T 104 3.6
117/58 0.01 102 2.1
PTU Ll PTU B QuPPe AO 10g L0 <l
117/60 T 102 3.0
117/58 0.05 99 2.1
117/72 102 2.8
92/84 106 16.4
183/157 0.01 95 5.7
. 92/157 . . 88 8.3
Diquat 92/84 Diquat QuPPe AO 109 108 =1
183/157 0.05 102 1.0
92/157 105 9.7
362/334 T 80 10.6
362/318 0.01 81 13.5
362/194 . 79 9.6
Topramezone 362/334 T MPPA BF QuPPe AO 109 86 94
362/318 0.05 88 12.2
362/194 89 11.3

* |t is important to use an MRM of the ILIS that corresponds to that of the native substance (equivalent parent ion)
** Please read important note on MPPA D3 undable20
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Table 35 QUPPeAO recovery data of additionally analysed substances 12 f S O 2 Ma@id-matthet |
calibration using internal standarh =5).

. Spiking | Mean
Analyte Transition| Internal Standard EUEET | | S
method | Weight
93/171 103 9.9
186/171 0.01 96 3.5
93/77 98 19.2
Paraquat 93171 Parajuat Oy QuPPe AO 109 121 116
186/171 0.05 103 4.3
93/77 121 211
T oor >
Trifl i i i i i
rifluoracetic acid 113/69 Trifluoro acetic acid®C;, QuPPe AO 109 000 110 56
113/113 ’ 129 7.7
128/70 99 5.7
128/73 0.05 89 8.2
. . . 128/43 1,2,4Triazole acetic 101 5.2
T | t d . PPe AO 10
riazole acetic aci 28770 acid13G, 15N QuPPe g er 59
128/73 0.1 68 11.2
128/43 73 6.3
158/70 102 1.9
158/43 0.05 105 3.9
. . . 158/112 1,2,4Triazoldacticacid 110 10.5
Triazole lactic acid uPPe AO 10
158/70 135G 15N Q 9 98 1.4
158/43 0.1 96 1.9
158/112 96 3.2
157/70 101 11.3
157/88 0.05 109 10.3
. . 157/42 1,2,4Triazolelyk 101 10.9
Triazole alanine PPe AO 10
1az ! 157/70  alaninel®G, 15N Qu 9 100 | 104
157/88 0.1 110 11.8
157/42 106 9.2
e o % 3
Melamine Melamine 15N3 QuPPe AO 10g :
127/85 0.05 94 5.7
127/68 ’ 87 55
e oo |25
Chlorate Chloratel®0; QuPPe AO 10g :
83/67 0.02 98 155
85/69 ' 100 9.0
99/83 96 2.7
Perchlorate Perchlorate!O, PPe AO 10
101/85 ¢ Q ¢ 0.01 88 13.3
81/79 87 7.4
hosph d 81/63 hosph e -
Phosphonic aci Phosphonic aci PPe AO 10
phonic acl 81/79 sphonic acifo; | Qu g o 101 | 36
81/63 ’ * **
Lo os 28
Cyanuric acid Cyanuric aciéfG QuPPe AO 10g :
128/42 0.1 100 4.3
128/85 ’ 108 6.5

* TK Stramsitioné 113/113 is muchmore interfered compared to thearget transition. Estimated LOQ of target
transition is lower than 0.0ing/kg.

** Unable to quantify using this method (Method®)eto a stronginterferenceof phosphateon this

transition.
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Table 36: Exemplary chromatograms dérget analytesA y ¢ K2 f S dériged ém injeatihg] solvent
based and matrbmatched calibration standards at 120% of the respe® lowest spiking level in validation
experiments usin@QUEChERS;@QUEChERS and QuPPe AO.

Peakresulting from njecting

S LEY matrixcbasedstandard in whole

on milk

Peakresulting from injecting

Analyte Transition solventcbasedstandard

= 0260Qa YAt
0,
(mg/kg) (at 120% of spiking level, séft) (et 120% of spiking level, séf)
3000
el =
0.002 2 2o g
- = 1000 =
QUEChERS
0EEE LEM "0 w0k 110
Avermectin Bla Time, min Time, min
891/305 [M+NH]* 056
4000
0.002 ? E 3000
= = 2000 -
A-QUEChER! 1000
ERST ¥ 110
Time, min Time, min
Ted Ted
Ged 6ot
s - 5ed
0.002 z g 2 et
£ E 2e4
- 2e4 et
QUEChERS Ted et
b 95 t 100 00 o P
Emamectin Bla Time. min Time, min
887/82 6ot o
et ]
g =
0.002 |2 .
- A-QUEChER ut ot ]
o= 35 T Q0 0e0 95 T 100
Time, min Time, min
et | et ]
2 4 = 3ed |
0.002 é 20t g et ]
QUEChERS b et 1
0= 0e0
3-Hydroxy-carbofuran
238/163 et | |
0.002 g 4 E‘ 24
_ - hal = Ted
A-QUEChER!
0eD 0e0 ]
15000 b.68
15000
Gammacyhalothrin 2 o000 =
467/225 T 0'(?32 g § 10000 5
(as lambdacyhalothrin QUEChERS 5000 T o
on Ggcolumn) . i
&0 es ¥ 70 Y 65 T 70
Time, min Time, min
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Peakresulting from njecting
matrixcbasedstandard in whole
0260a YAt

(at 120% of spiking level, séeft)

q Peakresulting from injecting
Analyte Transition on milk solventcbasedstandard
(ma/kg) (at 120% of spiking level, séeft)

=
0.002 z
QUEChERS
1]
10 15 ¥ 20 25
Fentin Time.mn
351/120
0.002
- A-QUEChER
0.002
QUEChERS
Haloxyfop
360/288
0.002
- A-QUEChER
0.002
QUEChERS
Diclofop
325/253
0.002
- A-QUEChER
Amitrole 0'_01
85/43 QuPPe AO
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