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Technical Assistance to COM/EFSA

Pesticide(re-)evaluations

MRLReevaluations feriodig: Art. 120f Reqg. 396/2005/EC

MRLReevaluations ircaseof exposureconcerns Art. 43 of Reg396/2005
RenewalAssessmentsirt. 12 of Reqg. 1107/2009/KReg. 844/2012/EC)

Other (e.g. Backgroundvelsevaluation Evaluation ofubstancesot requiringa w[ a X U

.

EFSA EFSA COM COM
Member StateConsultation Draft Reasonedpinion Consultation  Draft Regulation




Technical Assistance to COM/EFSA
Pesticide(re-)evaluations(Art. 12, Art. 43, NevActiveSubstances.)

A CheclproposedRDs &uggestimprovementsif needed

A Analyticalfeasibility = monitorability (canRDbe reasonablycoveredusingtypical routine instrumentation are
necessananalyticalstandardscommerciallyavailableX 0 X

A Specificity(checkif analytescanoriginatefrom other source$

A Plausibility (view residuefindingsand checkwhether proposedmarkersare all relevantandif other markersare
more relevant; checHlipophilicityfor a 6 &ymiao)

A ProposeanalyticallyfeasibleLOQsor main commoditygroups(used for setting the MRL*s)
A PrepareDraft Evaluation Reporandsubmitto EFSA

A PrepareComments orDraft Reasoneddpinion (drRQ andsubmitto EFSA

A Addressopenpointsduringpreparationof draft Reg.by COM

A Comment ordraft Regulation ometimes3



Technical Assistance to COM/EFSA

Pesticide (re)evaluations
In 202223 aloned dzy it Af SYR 2F 1 dzZ3dzad WYHoOU

H136 Requestby COM / EFSAoncerningl1l Active Substances

Requests by EFSA Requests by COM

coordinated by coordination shared between
EURISRM EURISRM & EURCF

aboratories for Residues of Pesticides
Single Residue Methods
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.EU Referenca L aboratories for Residues of Pesticides
Single Residue Methods

Technicakupport to DGSANTENd EFSA
Evalu_ation /re-evaluation of pesticide

Context: Art.1f Reg:396/2005 and

other
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EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

Evaluation Report

Prepared under Article 12 of Regulation (EC) No 396/2003

6 February 2023

Amnalytical validations by the EURLSs and capability of official laboratories
to be considered for the review of the existing MRIL.s for zu:::amiﬂﬂ



Draft-RO

APPROVED: dd Month 207Y Circulated for Consultation

doiz10.2903/).efza. 20Y. NNNN

EU-MSs and EURLSs

Review of the existing maximum residue levels for
zoxamide according to Article 12 of Regulation (EC) No
396/ 2005 and setting of an import tolerance for onions,

garlic and shallots

European Food Safety Authority (EFSA)
Authors’ list

-DRAFT-
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Report on the MS Consultation for EFSA-Q-2008-00649, EFSA-Q-2019-00404

EFSA Question Number: EFSA-0-2008-00649, EFSA-Q-2019-00404

Type of assessment: MRL Review (Reg. 396/2005 — Art. 12.2, Art 10)

Active Substance: zZoxamide

Suvbfect: Review of the existing MRLs for zoxamide and setting of an import tolerance for onions, garlic and shallots

Commenting period started on: 24 July 2023
Commenting period ended on:
Comments received from:

Comments evaluated by EFSA

on:

Pesticides MRL Expert Meeting

on: ®

pocumen atsed on Evaluation Report

No. Reference M5 Comment EFSA Ca

Prepared under Article 12 of Regulation (EC) No 396/2003

1. Summary and EU Please take notice of the 6 February 2023 CO”Slderl ng
Section 2 and RL updated ER by the EURLs, °9 ‘ .
Conclusions 5 introducing new validation data Update: 31 August 2023 MetabO“teS

for zpxamide in honey.

Also, validation data for the
metabolite RH-141452 in the four

RH141452
\
tabolite ou - RH141452

main matrix groups of plant origin \ ,
as well as in liver and milk as well )

as validation data for RH-141455 Analytical validations by the EURLSs and capability of official laboratories |

in high water content . = e .
commodities is provided. to be considered for the review of the existing MRLs for zoxamide




Analysis of Fluoride



EU Reference Laboratories for Residues of Pesticides

R A A e | e

Single Residue Methods

FLUORIDE

Anthropogenicsources
U Coalburning steelproduction, brickmanufacuring
fertilizer production
U Containedn avarietyof products e.g.tooth paste
table salt(to preventcarieg

Natural Presence

U Minerals @patite, fluorite, fluorapatite, cryolith X 0

U Water (fluoride ion, hexafluorosilicateeomplexX 0 X
higherlevelsin calciumdeficientwaters

Uptakeby all livingorganisms

Backgroundevelsin food
needto be consideredvhensettingMRLsS !!

PesticideUse
Degradatiorproductof sulfuryl fluoride
U ApprovedA.Swithin the EU

U Fumiganftfor disinfestationof dry products e.g.before
transportation storage packing customclearance

U Separate MRU®r sulfurylfluoride & fluoride anion
[recentlyrevisedby Reg. (EU) 2022/1321],

SeveralMRLswere lowered!

. |oldMRImg/kg) | NewMRL(mglkg)

Coconuts 30 15
Cocoabeans 10 5
Animaltissues 1 0.3

Fruitsandvegetables 2 0.2
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EURI;'SRM Single Residue Methods
0 0 g 0 0 Weigh sample homogenate into a 50 mL centrifuge tube h
Determination of fluoride ions in food
Dry commodities: 5 g N0.05 g )
- - ADJUST WATER CONTBRNsEBmpleto 10 mL (Mandatory asno IL-IScanbe used) h
u P roto CO O r F reS F ru ItS an Ve l eta eS e.9.+0.5mL for matriceswith 90%water content, +2mLwater to 10 gpotato;
-_— +3.5mLwaterto 10 ggarlic; +10 mLto dry commodities )
ADD EXTRACTION SOLVENMmM@@ethanol containingl %formic acid) ]
SHAKEhoroughly for 1 min ]
~
| PreferablyFREEZBUTextract until completelyfrozen
StandardQuPP t |
1 - —\
M e aS u re l I I e ntby Qreferabchryogenlocentnfugatlon(e g. at-10 AC)
(if centrifugeis not refrigerated swiftly proceedwith centrifugationandthe following step
I S I t- to avoidredissolvatiorof matrix) )
E I eCtrOd e I S E dSPHo Remove Lipid$or High Qil Contentsamples(e.g.avocad9: )
(this stepmay be skippedif sample wasentrifugedfrozenl- (i -10#Cand> H n
TRANSFERmML raw extractinto a tube containing200 mgC, g-sorbent,
SHAKHEor 1 minand CENTRIFUGE3,000 dor 5 min) y
E 7.0 )
) ip— WITHDRAW SUPERNATANT AND FitirE&Ra plasticvesselsuitable for measurement
\ [ ST (usesyringefilter of 0.2 pmporesize e.g. HPTFE)
(withdraw cold supernatantquicklyafter centrifugationto avoidthat matrix componentsedissolvg
a ——
_

SevenCompacpH/ion meter & PerfectlOb comb F electrode \ B O s o e e e
Mettler Toledo

Measurement by ISE
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EU Ratorsycs Lsherslories foy Beoidys of Pesbiciden

Determination of fluoride ions in food

U Protocolfor Dry Commodities
(alsoapplicableto wet commod dried within the cell)

ProcedureusingMicrodiffusion Cells:

e ‘ J
TR BTk EE.,

inner sector rap solutionin
%Z . inner sector
id ‘) i /

/‘ —— A /‘ .
sample + HMDSat HCI
QHIErsector dry sample irouter sector pin R et d
Measurementusingan

“a lon-Selective Hectrode
\ (ISE) aftemicrodiffusion

zo1- | SevenCompagbH/ion meter & PerfectlOfk comb F
e electrode Mettler Toledo

‘Single Residue Methods

Weigh sample homogenate into the outer sector of the microdiffusion cell
Dry commodities: 0.5 g N0.005 g

Fill the inner sector of the microdiffusion cell with 1 mL 0.1 M NaOH
(Fluoride trapping solution)

Add 4 mL HMDS-saturated 5 M HCIO, solution to the sample homogenate in the
outer sector of the microdiffusion cell (Diffusion solution)

Close the cell gas tight by using Vaseline on the lid

Fluoride diffusion:
a) 48 h at room temperature
OR b) 5hat50AC

Add 1 mL TISAB Il solution to the trap solution in the inner sector

Transfer the solution into a vessel suitable for ISE measurement,
\ e.g. tapered 10 mL or 50 mL-centrifugal tube

Measurement by ISE
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a 9 Single Residue Methods

Determination of fluoride ions in food

Impact of Temperatureto Speedup Microdiffusion

Infant formula Wheat flour
. ‘trap solutionin

BN
o
N

L o :
g g » inner sector
= £ '
 ° o .;
c =
8 8 sample DSat HCIQ
§ 2 § 02 in outer sector
3 -
E E!
E 1 g o1
= =
2 2
a0 & 00
MD RT; MD RT: MD 50°C; MD RT; MD RT; MD 50°C;
24 h 48 h 5h 24 h 48 h 5h

Figure 6: Comparison of measurement and microdiffusion conditions for infant formula powder and wheat flour.
MD = microdiffusion; MeOH-FA = methanol containing 1% formic acid.
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Food of Animal Origin | Single Residue Methods

EURL EURL for EURL for EURL for EURL for
Portal | Fruits and Vegetables | Cereals and Feeding Stuff
Topics Latest News

& EURL-SRM Network

B

NRL-SRM Network

Proficiency Tests
EUPT-SRM Overview
EUPT-SRM18 (Honey)
EUPT-SRM17 (Tomatoes)
EUPT-SRM16 (Sesame)
EUPT-SRM15 (Rice)

Workshops

Workshop Overview

Joint Workshop 2023

Joint EURL/NRLs (SRM-FV) 2022

Services

ILISs Distribution
CheckYourScope
SRM-PinBoard
EURL-SRM Methods
Analytical Observations
Residue Observations
Downloads

Sources of Standards

& Internet

EURL DataPool
QUEChERS - Website
QuPPe - Website
PestiPedia

= Data Subhmiccion

EURL-SRM - Analytical Observations Report

19-04-2023 | EURL-SRM
Risk of False Positives of Chloridazon-Desphenyl in Honey by )
A new EURL-SRM Analytical Observations Report concerning the ris ~ concerning the following...

£1) Reference Labaratories for Residues of Pesticides
Single Residue Methods

Vatous civomatarphic sepatdon wietods for chlondazor-desi] Compound(s). Fluoride (from sulfuryl fluoride applications and from natural sources)

17-03-2023 | EURL-SRM - Commodities: Fruit and vegetables (fresh and dried), dry commodities
i)upp;—bo—Method Version 12.1 o Extraction Method(s): a) Direct measurement; b) QuPPe; ¢) Microdiffusion Cell Approach

The QuPPe-PO-Method has been updated (now includes more detz Instrumental analysis: lon-Selective Electrode (ISE)

16-03-2023 | EURL-SRM

Analysis of the Folpet and Captan degradants Phthalimide (P!

The Analytical Observation Report (SRM-49) on the analysis of PI Determinatvigi[: 3:'?:{3':?:02‘2)0"5 in food
update also includes results of experiments concerning the transfo o ;
Phthalimide (PI), during various steps of the QUEChERS procedure ;| -~

03-03-2023 | EURL-SRM

Determination of fluoride ion in food

Two approaches for the determination of Fluoride Ion via selective electrodes (ISE) are described: a) direct measurement in QuPPe extracts and b)
measurement in diffusates derived by microdiffusion.

27-02-2023 | EURL-SRM

Compilation of Residue Observations Reports of QuPPe Compounds

A new compilation of residue findings of QuPPe compounds in food products, analysed in 2022, was uploaded. The report additionally encompasses
findings of ethylene oxide / 2-chloroethanol. Aim of these annual compilations of residue findings is to help OfLs to localize analyte/matrix combinations
that are worthwhile monitoring.

24-02-2023 | EURL-SRM

New Analytical Observations Report on QACs analysis

The EURL report on QACs analysis in food via QUEChERS and LC-MS/MS, was updated by introducing a simple and practical approach for separating
background contaminations of QACs during LC-MS/MS analysis involving the use of a trap-column.

10-02-2023 | EURL-SRM
Joint EURLs/NRLs Workshop | 18-20 October 2023 in Stuttgart (Fellbach)
The Joint EURLs/NRLs Workshop for Pesticide Residues will be held from 18 to 20 October 2023 in Stuttgart.

M)

‘eed (COM)
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Analysis of
CaptaniTHPI &FolpetPl



CAPTAN

Degr.—rd.—rtror asoac .-rH/ ai

A High pH

A High temperature I

e.g. during:

A Homogenization

A Storage of defrosted Homogenates
A Extraction/Cleanup

A Storage of Extracts

A GC-injectiion

O

NH

@]
Phthalimide

.

1]

Tetrahydrophthalimide
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Analysis of Captan (sum) and Folpet (sum)

New EU Residue Definitions since 2016:

Captan including tetrahydrophthalimid (THPI), calculated as captan

Folpet including phthalimid (Pl), calculated as folpet



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

Analysis of Captan (sum) and Folpet (sum)

a) Transform Parents into THPI/PI prior to Measurement

V Circumvent Problems in GC (analysis by LC-MS/MS or by GC in absence of parents not problematic)
V One analyte per RD quantified (C LOQ clear)

U In case of preliminary screening LOQs/SDLs not clear (LOQs important for negative findings)
A Both parents and THPI/PI initially measured/screened (C summed LOQ (by consensus) or summed SDL (?))
A Only parents initially measured/screened (C LOQ/SDL d o e sodet full RD)
A Only THPI/PI initially measured/screened (C LOQ/SDL d o e sodet full RD)

U No info about presence of parents (unless screened separately) (presence provide usefull evidence about
use of parents, e.g. Pl has multiple sources)

U Risk asessment compromized (no info about residue levels of individual components)

Measure all Components Individually (Captan/Folpet and THPI/PI)

Full information about residue situation and LOQs of all components (accurate risk asessement possible)
Difficulties in GC-analysis (need to compensate ME of parents, avoid overestimation of THPI/PI)

(@)
< < ~—r



EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

Analysis of Captan (sum) and Folpet (sum)

Transformation in wet homogenates:
A Passive transformation

_ _ _ Typically good conversion yields,
A Active transformation (at higher pH) but ésuitatetfor a multiresidue setup
(other analytes get lost)

Transformation QUEChERS extracts:

A Passive: non-re-acidified extracts after PSA Conversion in non-acidified extracts too slow.
A . : At more harsh conditions (pH z , Temp. z ),
Active: adding base to extract) conversion yields drop & (further degradation of

THPI/PI ?)
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EU Reference Laboralories for Residues of Pesticides
Single Residue Methods

Hydrolysis in Homogenates Prior/During Extraction

(at increased pH)

pH

Delay hetween
adjusted  pH-adjustment

and extraction
pH 7 No delay
pH 10 No delay
pH 7 4h at RT
pH 10 4hatRT

Extraction
method time

QUEChERS 15 min

Shaking  THPI

Captan

SUM
Captin

Pl

Folpet ~ SUM

4 106 110 2 113 115
47 9 56 42 1 43
78 5 83 13
59 0.0 59 2

A ConversionYieldsnot quantitave

Matrix: Grapes
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e T . Avoid prolonguedstanding of &

thawed homogenated!
Stability of Captan during QUEChERS-Extraction:

52 0.0 — A GOOdReC WQUEChERS

8.3 . .
~ w1 | A Moderate losses during PSA
- cleanupand if extracts are not
34.9 3 5 o
- re-acidified
E |
: B .1 B Similar results for
| orange
] Folpet, Captafol
L e s Captan) Both parents and
o degradants determined
cucumber orange cucumber orange cucumber orange cucumber orange by LC-MS/MS |n th'S
Extr Oh after spiking  Extr 2h after spiking Extr Oh after spiking  Extr Oh after spiking experiment
NodSPE NodSPE dSPEPSA) dSPEPSA)
re-acidified directly  re-acidified after 2h




EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

SampleContains SampleContains
only THPI/PI Parents& THPI/PI

(absenceof parentsdifficult to judge if extensivelydegradingduringprocedurg (often the casg

!

Passiveor Active Transformation ofparents

to THPI/PI irHomogenateor Extract
(Conversiomot alwaysquantitative,
No data on parent)

} !

Approach 1: Approach?:
Parents& THPI/PI Parentsvia GEMS/MS
via GEMS/MS THPI/PI via LAIS/MS
TF\'/';;’ # Tricky,riskto CURRENTLY PREFERNW  Parentanalysisvia
overestimatedegradants >
GGMS(/MS) g but makesureto address LCMS/MSlacks

specialprocedure MEsduringmeasurement sensitivity

+ Excesheet(SRM07) (e.qg. ILIS, APs)



Ew e
= EURL-SRM 3. it o

GCANALYSIS: OVERESTIMATOBNPANDTHPIN PRESENCE OF PARENTS

FOLPET P_I measured overestimation Situation in PTmaterial
(calibrated w. PI) of PI Captar Folpet

spiked in one vial [ppm] [ppm] error [%] THPI PI
I olEEE | olNE | 0,11 279 Parentmokg) e [

’ ’ ’ (o
I X o1l 10,19 116% |Ratio Conc 1:3.5

1/ | o1l 0,24 178% |Parent/Degradant Mols 1:7

THPI measured overestimation
CAPTANTHPI (calibrated w. THPI) of THPI )
Proportionally

spiked in one vial [ppm] [ppm] error [%] More parent
[ o1l | ki N 0,13 31%
i o ki 0,12 20%
E o3l | ol | 0.5 5006 PROBLEM IN GANALYSIS

i | 0,6l | %N 1 0,19 102%
B 1/ N | o1l 0,25 159%

Tomatoblank extract (QUEChERS$-SPE, AP)

THE HIGHER THERENT: DEGRADANT RATIG

THE MORE PRONOUNCEDOWERESTIMATIO
OF THE RESPECTIVE DEGRADANT

Spikedw. Folpet Captanand PI/THPI at differentevels
Simultaneous measurementby GCMS/MS
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EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

Direct Analysis of PI/THPI using GC or LC-MS/MS - OVERVIEW

G C(seeSRI\AO?)
Captar Folpet(quant)

Need to Compensate MEs
(e.g. using AP+ ILIS)

THPI/Pkguant)

Risk of overestimation & FPs
Formed in inlet from parents
+ other potential sources, e.g
Phtalanhydride’ PI,
Captafol3 THP)

Special GQuantif. involving

corr. of PI/THPI levels via calc

(Excefile linked inSRMO7)\ /
THPI/Pqual)

Useful for routine screerfing

LCMS/MS (seesrM42 and SRMA49)

ESIMode

Neg. mgde(SRM42)

THPI/PI

LS8 A AR 0 A

.

Phthalimide 14642 T

hthalimide 1461 46

|

o

Tetrahydropl\thalimldé 150/96 T

Tetrahydrophthalimide 150/42

Lack of sensitivity depending

on gradient and instrument,
Only one useful MRM for Pl

Parents: | '

Pos. modgSRM49)

THPI/PI:

B3 l|1.u
L) ‘I\

g Il

H el (8]

z I
P 1
Jed | \
e L—— =

18 . 30 2%

Phthalimid 148/130 T

APCIMode

tl 1M
i

vvvvvv

Tetrahydrophthalimid 162/81 T

Tetrahydrophthalimid 162/79

Eluentwith
0,01% acetic
acid,

——|No use of
. INH,formate!!!

Parents:

[M+H]" or [M+NH] adducts
sensitivity not bad but variable

Neg. mode ERM42)

THPI/PI and Parent
Possible butricky!!
(insource effects),
extra requirements,
crossinterferences.
e.g. FolpetD4 and Rl
D4 interfere with
Captan(analyzed as
THPI) and THPI
respectively

U



https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_PT_THPI_230316.pdf
https://www.eurl-pesticides.eu/library/docs/srm/EurlSrm_Observation_Captan_Folpet_LC-V1.pdf
https://www.eurl-pesticides.eu/library/docs/srm/EurlSrm_Observation_Captan_Folpet_LC-V1.pdf
https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/meth_CaptanFolpet_EurlSRM.pdf
https://www.eurl-pesticides.eu/library/docs/srm/EurlSrm_Observation_Captan_Folpet_LC-V1.pdf
https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_PT_THPI_230316.pdf
https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/meth_CaptanFolpet_EurlSRM.pdf

El Relarence Laboratones for Hesdues of Pestiodes ‘
Single Residue Methods B of Pasticides

\
EURL-SRM - Analytical Observations Report

You are here: Home : Single Residue Methods

EURL EURL for EURL for EURL for EURL for Concerning the fokowiti:
| Portal “ Fruits and Vegetables “ Cereals and Feeding Stuff " Food of Animal Origin | Single Residue Methods ceming Wing...
o Compound(s): Phthalimide (Pl), Tetrahydrophthalimide (THPI)

Topics

& EURL-SRM Network
NRL-SRM Network

(5) proficiency Tests
EUPT-SRM Overview
EUPT-SRM18 (Honey)
EUPT-SRM17 (Tomatoes)
EUPT-SRM16 (Sesame)
EUPT-SRM15 (Rice)

Workshops
Workshop Overview
Joint Workshop 2023
Joint EURL/NRLs (SRM-FV) 2022

[2) services
ILISs Distribution
CheckYourScope
SRM-PinBoard
EURL-SRM Methods
Analytical Observations
Residue Observations
Downloads
Sources of Standards

& Internet
EURL DataPool
QUEChERS - Website
QuPPe - Website
PestiPedia

B Data Suhmiccion

o Commodities: Plant origin
o Extraction Method(s): CEN-QUEChERS

Late S t N EWS o Instrumental analysis: LC-MS/MS

19-04-2023 | EURL-SRM
Risk of False Positives of Chloridazon-Desphenyl in Honey by LC-MS/MS
A new EURL-SRM Analytical Observations Report concerning the risk of false posit

Various chromatographic separation methods for chloridazon-desphenyl were test )
Version 2 (16.03.2023)

17-03-2023 | EURL-SRM
QuPPe-PO-Method Version 12.1
The QuPPe-PO-Method has been updated (now includes more detailed information on Honey analysis).

16-03-2023 | EURL-SRM

Analysis of the Folpet and Captan degradants Phthalimide (PI) and Tetrahydrophthalimide (THPI) by QUEChERS and LC-MS/MS

The Analytical Observation Report (SRM-49) on the analysis of PI and THPI via LC-MS/MS was updated by introducing additional validation data. This
update also includes results of experiments concerning the transformation of Captan and Captafol to Tetrahydrophthalimide (THPI) and of Folpet to
Phthalimide (PI), during various steps of the QUEChERS procedure and especially in thawed sample homogenates prior to extraction.

03-03-2023 | EURL-SRM

Determination of fluoride ion in food

Two approaches for the determination of Fluoride Ion via selective electrodes (ISE) are described: a) direct measurement in QuPPe extracts and b)
measurement in diffusates derived by microdiffusion.

27-02-2023 | EURL-SRM

Compilation of Residue Observations Reports of QuPPe Compounds

A new compilation of residue findings of QuPPe compounds in food products, analysed in 2022, was uploaded. The report additionally encompasses
findings of ethylene oxide / 2-chloroethanol. Aim of these annual compilations of residue findings is to help OfLs to localize analyte/matrix combinations
that are worthwhile monitoring.

24-02-2023 | EURL-SRM

New Analytical Observations Report on QACs analysis

The EURL report on QACs analysis in food via QUEChERS and LC-MS/MS, was updated by introducing a simple and practical approach for separating
background contaminations of QACs during LC-MS/MS analysis involving the use of a trap-column.

10-02-2023 | EURL-SRM
Joint EURLs/NRLs Workshop | 18-20 October 2023 in Stuttgart (Fellbach)
The Joint EURLs/NRLs Workshop for Pesticide Residues will be held from 18 to 20 October 2023 in Stuttgart.

Analysis of the folpet degradant phthalimide and the captan degradant
tetrahydrophthalimide by QUEChERS and LC-MS/MS

|OM)
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| Compound(s)

Captan &
Tetrahydrophthalimid,
Folpet & Phthalimid

No. of Method Finder Link

List/Version/Date of Update

SRM-07/(V3)/06.04.2017 and | 1 Report SRM-07 (GC)
SRM-42/(V1)/30.06.2019 |3] Report SRM-42 (LC) | ) Report SRM-49 (

SRM-49/(V1)/16.03.2023

Short Description of SRM-07: This document describes approaches for the analysis of Captan and Folpet in
QUEChERS extracts via GC-MS or GC-MS/MS, Different approaches for correcting the results of the parent
molecules for matrix effects during GC analysis or for losses during the entire procedure are presented and
discussed. In addition two approaches for analyzing Captan and Folpet next to their legally relevant
metabolites Tetrahydrophthalimide (THPI) and Phthalimide are presented and discussed.

Short Description of SRM-42: Varous possibilities for the LC-MS/MS analysis of Captan/THPI and
Folpet/Phthalimide were studied employing APCI and ESI interfaces, LC-MS/MS analysis circumvents problems
related to GC-analysis but further efforts to improve sensitivity are required. The active hydrolysis of Captan
and Folpet to their respective degradants (THPI and PI), was also studied aiming to reduce the number of
analytes to be measured. Unfortunately, conversion yields were often not satisfacory and further studies are
needed.

Short Description of SRM-49: This report describes a simple and sensitive method for the analysis of Pl and
THPI. The analysis is based on QUEChERS extraction and LC-MS/MS determination in the ESI-pos. mode using
a C18 column for separation. Validations of THP1 and PI were conducted on various commedities at 0.005 and
0.010 mg/kg, which correspond to ~0.01 and ~0.02 mg/kg when expressed as Foipet and Captan
respectively.

Pl-validation at these levels was successful for three mass-transitions (m/z 148/130 and 148/102 and
148/75) In cucumber, grapes, wheat flour and peanut butter, Validation of THPI was successful for both
measured mass-transitions (m/z 152/81 and 152/79) in cucumber and grapes at both tested levels

(0.005 mg/kg and 0.010 mg/kg). However, in wheat flour and peanut butter, THPI validation at 0.005 mg/kg
and 0,010 mg/kg was only successful at one single mass-transition (my/z 152/81). The second mass transition
{m/z 152/79) was interferred thus affecting identification of THPI at very low low levels. The parent
compounds Captan and Folpet show a rather poor sensitivity in LC-MS/MS not allowing accurate analyses at
low levels. For such analyses the well-established GC methodology is thus recommended (see SRM-07). As
Captan and Folpet may degrade to THPI and PI at various stages of the procedure, it is important to analyse
THPL/PI and Captan/Folpet from the same extract and vathin a reasonably short time distance.

Overall conclusion: [t could be shown, that THPI and PI can be potentially incorporated into the multiresidue
scheme of Iabs unsing the procedure SRM-49, If the LC-gradient of SRM-49 does not fit to the routine
approach it may also run as a standalone procedure to be employed following detection of a2 marker
compound during routine GC analysis (e.g. detection of Captan and/or THP] by a GC-based methad, see
SRM-07).

Based on validation experiments on Captan and Folpet using GC (see SRM-07), and on THPI and PI via LC-
MS/MS in the ESI-pos. mode (see SRM-43), the lowest MRLs for Captan (Sum) and Folpet {Sum) in acidic and
non-acidic commodities of high water content (at 0.02* and 0.03* mg/kg- expressed as parent -
respectively), are considered well enforceable. In dry commodities of low or high fat content the MRLs at
0.07* seem well achievable for PI whereas more experiment are required for THPL.

EU Reference Laboratories for Residues of Pesticides
Single Residue Methods

Compilation of Analytical Observations Reports

The table below compiles various observations made during the analysis of pesticide residues,
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Analysis of
Ethylene Oxide
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Ethyvlene Oxide Crisis T RASFF Notifications

It all beganin the autumnofH N H 1 X

Open
SESAME

80

S A (o)} ~l
o o o o
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o

No. of notifications

Qrtll
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Single Residue Methods

B Sesame & products thereof
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Ethylene Oxide Crisis I RASFF Notifications
m Food supplements m Spices and dried herbs m Noodles & components thereof
80 80 80
70 0 70
60 60
60
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m Food additives m Other dry food 0 I . . I [ | —
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o ° 2021 2022
60 60
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A ERL-SRM 23 =
Ethylene Oxide Crisis i Comprehensive Pilot Monitoring EURL-SRM / CVUAS

m >MRL

AT

w/o residues positive samples w/o MRL exceedances

Instant Noodle Product or Component 205
Food supplements and empty capsules 159
169 11 —

Nuts and oily seeds
Spices and herbs and teas 108 30 —
5l ¢

Thickener or -containing products 126

Dried fruits, vegies, mushr, algae
Cereals+Pseudocereals
Superfood 27
Seasoning sauce/paste 23
Fruits, fresh 26

Noodles, plain 16

Pulses 13

Baby and infant foods 12

Other 11

Seafood and algae dried 11

Carbonate-containing food 7 I— 2

Animal food 5

Non-food 2
0 25 50 75 100 125 150 175 200 225 250
No. of samples
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Ethylene Oxide Crisis i Comprehensive Pilot Monitoring EURL-SRM / CVUAS

u Capsu|esc0nsisting)f modified celluloses The antiscaling agents used contains Alcohol Ethoxylates.
Degradation of Alcohol Ethoxylates:
A R™ 7 4+ "o ~O o Qk
U CarbonatecontainingProducts Linear alcohol ethoxylates
- Addedasmicro-nutrient (Ca Mgsaltg andfor pHadjustment | Heat

'

A Fumigationof carbonatesaltsunlikely(microbiologicabktable)! \/
Ethylene oxide

HCI
- Carbonatesaltsare industriallywashed dried and powdered ' -
Cl
- Containersleanedw. containingcleansingagents 2-Chloroethanol

A
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Ethylene Oxide Crisis i Results of a comprehensive monitoring program

Philippines

Austria

non-EU, unspecified
Ukraine s 33%

= ! 7 out of 9samples Noodle productsand or seasoningauces

60%_

50%

Vietnam s 31%
Greece w220, <m—
India m—— 19%
South Korea mssssss  18%

el ercentagesf MRI-exceedancefor European countriesrere remarkablyK A 3

USA mmmsm 14%

China mssssm 13% thickener-
unspecified mmm 7%
Thailand = 2% or Caco3'——- HPMGCﬂpSUIES
Turkey 0% ini . ‘i
Hungary | o% containing Calciumcarbonatecontainingproducts
Indonesia 0% pdeLlCtS H :
oren | oo ant powdersfrom non-EU countries
Taiwan 0%
Sri Lanka 0%
Brazil 0%
EU, unspecified 0% Sesame-
Italy 0% A
pery | os containing Food
Columbia 0% foods Supplements
Guatemala 0%
Syria 0%

Europe, unspecified 0%
France 0%
Poland 0%

0% 20% 40% 60% 80% 100%
Percentage of MRL exceedances
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Analysis of
Esters and Conjugates
of acidic pesticides



EU Reference Laboratories for Residues of Pesticides

Intro

Many residue definitions (RDs) entadters and/or Conjugates

A o { dzY D Titssaltg itsestersand itsconjugates expr. as 2,5 £
A & { dzYthisbehdazole 5-hydroxythiabendazolend its sulfate conjugateexpressed
asthiabendazole

{2Y5 wsa SyidlAt O2yadAl G5a 6k2 SELX AOAI

oSumof all compoundscontainingthe N fluorophenyl-N-isopropylmoiety expressecdas
flufenacetequivalent
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Whatis understoodundercEstersiwithin RDs?

Acidic herbicides are approved as active substances and may be used in diérants,
within PPRformulations.

O

Active Subst.2,4-D G\)‘\GWOWCHB
Cl :

_ Cl 2,4-D butoxyethyl ester
Variants:

AFree acids
AEsters -ethylhexy] -isopropyl;-octyl; butoxyethylX @
ASalts -dimethylamine ~:diethanolamine~; sodium ~
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Importantto know

Acidsor SaltsC free acid/anion in equilibriung taken upvia roots(high polarity)
Esterstaken up via leafow to intermediate polarity)

Esters reported to be quickly enzymatically hydrolysed in plants
[HResidues in food are rare (eflylazifopbutyl sometimes found)

COMPARE N SAVE |

2 4-0 S

AMINESAI.‘I‘ A
codieal We mirof

Stillestersneed to beanalytically targeted (formally) ASelective Weed Killr

ATherecan belate applications whereesters are not yet fully metabolize =
AThey are explicitlynentioned in the residue definitions
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Whatis understoodundercEstersiwithin RDs?

Any esters of acids that aeecondarilyformed within the plant/animal through
reversiblecovalent bondingo matrix componentsare considereaonjugates E.g. glucosides

Cl Cl
i ) O
P <‘ O.,
HO -fv\w‘o

O

oglycosidieesterlinkage

Glucoside Conjugate of 2-B

M2 2 NR &9 & 0 S N&t@ be inderstoadia the\ biioadycBeinical sense!
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How Whyare conjugatedormed¢ Conj Phases

Organisms have develop@detabolic mechanismso reduce harmfulnessnd/or facilitate
elimination of xenobiotics

Specialized enzymeare often involved in these processes.

XenobioticsDetoxification often divided into3 Phases

A Modification (bioactivation); e.ghydrolysis, introductiogOH group

A Conjugation

A Transport/Excretion/animals)or compartmentation/segragation/plants)

* Xenobiotic§Greek = foreign to living organismgempounddoreign to living organismgplants/animals)
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DetoxificationPhases

Phase | Introduction of a reactive chemical group

(e.g. via hydrolysis, oxidation (e.g. hydroxylation), reduction)
(may be skipped if xenobiotic already entails a reactive group)

O Conjugable

/ group

AN OH

N
H CH,;CH,0OH
CO,
o)
O /
/ HC

Spirotetramate Spirotetramateenol
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Phase Il Covalent bonding to natural compound
(e.g. sugar, amino acid® ( Conjugatior)

CH: CH,
H
. m ” )
@)
~ AN + G|UCOSG O§ XN \ o OH
N > | A
H H HO OH
O
/

O
[

HC

Spirotetramateenol Spirotetramateenol glucoside
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Example®f conjugates

AAmino acid conjugates
N

0. _OH
0
(lL o
b, N \]
o 2
J:I 0% “OH
Cl Ci

Aspartate Glutathion-Conjugate

(RSG

Glutathionis a tripeptide composed otlutamin(linkedthrough -carboxygroup), Cyctein Glycin

SR
O O 0
HO % u OH
NH, 0
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Examples of conjugates

Glucuronides andsulfateconjugates(in animals)

HO
HO \\OH
lllo
O
0 OH O\\S/OH
7N

Ortho-phenylphenol glucuronide (OPP-G) Ortho-phenylphenol sulfate (OPP-S)
Glucuronide Sulfate

R.Bérubéet al.: Analytical and Bioanalytical Chemistry volume 410, pages 7285 (2018)
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How doespolarity shift through glucosylatior?

SpirotetramatEnolglucoside

CH, CH. CH4
HLC A c)/\CHE HC HLC o
@) 07\ @) OH = \
= N Phase | = Phase Il O i OH
: — — Y VW
O O O
/ / |
HsC H,C HC
A Parent A Enol A Enolglucoside
logKow3.5 logKow2.4 logKkowO0.3
at anypH<10 at pH 4.5 (at anypH<10)

(computed (computed (computed
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0 Cl
H\O/U\/O\ i :
Cl

logkow0.82 (at pH 4.5)
logKow-0.52(at pH 6)

2,4-D glucoside 2,4-D aspartate
L —— |

HO .
", o o cl H OH
“ﬁ“wﬁl 2are
z cl o} . OHo
logKow0.50 logKow-0.8 (at pH 4.5)
(atanypH<10) logKow-3.3 (at pH 6)
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Analysis oPhenoxyacidConjugatesssuch(viaQUEChERS

QUEChERRecoverief
glucosideconjugatesof phenoxyacids
(extractedand measuredassuch)

2,4-DP-Glucoside 102
2.4-D-Glucoside 100
Haloxyfop-Glucoside 95
MCPAGIlucoside 87
2,4-DRAspartate 95
Cl Cl
& VL
O N OH
Hooe S i ) OJY
= YC?\H O\[( Ci 0 N

0 OH
@)
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Problem:Toomanypossibleestersfor someacids

2,4-D, 2-butoxyisopropyl ester

2,4-D, 2-ethylhexyl ester

2,4-D, 2-octyl ester

2,4-D, butoxy ethoxy propanol ester
2,4-D, butoxypolyethoxypropyl ester
2,4-D, butoxypropyl ester

2,4-D, butyl ester

2,4-D, chlorocrotyl ester

2,4-D, ethoxyethoxyethyl ester

2,4-D, ethyl ester

2,4-D, isobutyl ester

2,4-D, isopropyl ester

2,4-D, methyl ester

2,4-D, nonyl ester

2,4-D, octyl ester

2,4-D, polypropoxybutyl ester

2,4-D, polypropylene glycol ester
2,4-D, propyl ester

2,4-D, propylene glycol butyl ether ester
2,4-D, propylene glycol isobutyl ether ester
2,4-D, tetrahydrofurfuryl ester

2,4-C, tripropylene glycol isobutyl ether ester

Example 2,4-D-Esters
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Problem Toomanypossiblesstersfor someacids

Analysis of all Esters individually LJ

D Many analytes to validate / analyS® (most unlikely to be found)
D Many LOQs

D Huge summed -LOQ

Common moiety analysis __ (involving hydrolysis of EstersV

C Single analyte to determine

C One LOQ

D Approach not MRM compatible

D More work -intensive than normal MRM ( pre-screening for selective use)
D Screening LOQs/SDLs different than actual LOQs of hydrolysis approach .

NOTE:Non -selective HYDROLYSISuvill typically cleave both esters and conjugates (atleast partly)
C Esters& Conjugates typically goasa  package in RDs
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CommonrMolety Approach
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QUEChERS combined with Alkaline Hydrolysis

U Previous Method: Base added directly to sample homogenate
U Current Method: Hydrolysis after ACN-addition (1stextraction step)
Y Efficient BryMatracésyasdiofResigtant Esters

Weigh 10 g of Frozen Sample Developpedin Collaborationwith
BfR+ German NRISRM

Add 10 mL Acetonitrile + 1 mL 5N NaOH
|

Shake for 30 min at 40AC

Neutralize with H,SO, + shake
—

Add ISTD-Solution
Shake

Add 4 g MgSO, / 1 g NaCl / Citrate Buffer
Shake and Centrifuge

1 mL 5N NaOH / 30 min / 40°C
Not strong enough for complex matrices !

optionally: I
Cleanup aliquot |
via Freeze-out |
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Deconjugatiorbtrategy

CurrentApproaches (CEQUEChERBased)
A EN 15662Fixed hydrolysis conditions (1 nNaOH40°C/30 min),roughlyrepresentingthose of applicants.

A SRM43: with 2 additional hydrolysis conditions introduces to covegsistant esterdn difficult matrices
(= 3 conditions in total, depending on matrix)

Envisaged NevApproach(Performancebasedand methodindependent)

Successful hydrolysis judged by the hydrolysis yield of marker compounds
(i.e. judiciously selected hydrolysssistant esterandconjugate$

What needs to be done?

3 Checkhydrolysis conditiongequired for saponifyinga selected range of esters in a variety of matrices

3 Check impact of hydrolysis conditions on matrix effects

3 Decide if procedure can be simplified to one single (strong) hydrolysis condition for all types of matrices
3 Select suitablanarker compound(s) for checking hydrolysis success



https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EURL-SRM_Anal_Observ_Report_hydrol_of_Esters&Conj_of_Pesticides_V2.pdf
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VariousEstersshowdifferent resistanceto hydrolysis

Alkaline Hydrolysis of rice

120 -

Candidatefor controling ®1miNaOH M2 ml NaOH
40°C 40°C

| effectivenes®f hydrolysis il sanni



Mecoprop (sum) in EUPISRM15 material (RicElour)

MCPP free acid

Bl N at different conditions of alkalinélydrolysis
Vises i TR0 i ¥ Set at 100%
W A e N + very close
: ;4.;;,;‘;;,"-‘; : to expected value
100 SPIKEMvith
50 ’ mecoproptrimethylpentyl
60 0,3 ml 0,3 ml 0,3 ml
NaOH NaOH NaOH
to matrix to matrix i
40 ' e e to "I;?rtf'x 1 ml 2 ml 2 ml
: : : NaOH NaOH NaOH
20 5 min 30 min v 60—m|h- | 40°C 40°C 40°C
- . 120 min 30 min 120 min

0
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Checking suitabilityof MCPRPTMP Ester for performance check
Extractionof samples withiNCURRED residues

Qu EChER4P°C/30 min  40°C/120 min 60°C/60 min HYDROLYSIS
I1mLNaOH 2 mLNaOH 2 mL NaOH FACTOR
CHIA
Incurred Haloxyfop 0,071 0,101 0,107 0,105 HE=15
MCPP-TMP (Hydrolysis Control) - l 68 . 95 . 101 B
PEPPER
Incurred 2,4-D 0,098 0,124 0,114 0,130 HE=13
MCPP-TMP (Hydrolysis Control) - B Pz oo T
PAPRIKA SPICE
Incurred Fluazifop 0,008 0,066 0,074 0,078 HF=9.8
Incurred 2,4-D| 0,004 0,009 0,010 0,011 HF= 2.8
MCPP-TMP (Hydrolysis Control) - B 22 B9 |oo

Note: EN15662Zonditionsare typically
sufficient for breakingup conjugates

N o
No hydrolysis SRM43 SRM43
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Hydrolysis ofConjugates

INCURRELE2SsIdues of-luazifophydrolyzedat variousconditions

Fluazifop free acid in Chia after Hydolysis alkaline Haloxyfop free acid in Chia after Hydolysis alkaline

300

200 |

2ml 2ml
NaOH NaOH

40°C 40°C

120 min 120 min

HF=6 HYDROLYSIS FACTORS HF=2.2
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CEEURLSRM 7E ~
Hydrolysis ofConjugates

Incurredresidues of2,4-D inlentils

2,4-D free acid in Lentil after Hydolysis alkaline

HYDROLYSIS FACTOR

VERY SMALL

2ml HFcloseto 1
el NaOH

40°C
QuEChERS 120 min
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Incurredresidues of-luazifophydrolyzedat variousconditions

Fluazifop free acid in Oregano after Hydolysis alkaline/acidic

300%

250%

200%

CEN-QUEChERS

mild alkaline hydrolysis conditions

medium alkaline hydrolysis conditions

strong alkaline hydrolysis conditions

1ml 1ml 2ml 1ml

strong acidic hydrolysis conditions

0.3 ml 0.3ml NaOH NaOH NaOH H2S04 COMBI
: NaOH NaOH 2 3 .
50% to matrix | after ACN LU 40°C 60°C 60°C 60°C HYDROLYSIS FACTOR
RT RT . 3 4 3 X
J . 30 60 min 60 =
B0 i B i 30 min ‘ min 60 min min (HF) = 2.7
0%

m
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How cana method(s) involving hydrolysis be used efficiently in routine ?

S Several questions come up:

Q1 Whichcommoditiesare relevantin terms of residues ofacidicherbicides?
Q2:What s theshare ofconjugated acidsn samples with incurred residues?
Q3:lIs italways worthwhile hydrolyzinggamples w. residues of acidic pesticide:

Q4:Down to which level should free acids be analyzed in thesoEeening to
ensure that reanalysis involving hydrolysis is triggered (if levels for the su
exceed LOQ)?
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Q1:Whichcommoditiesare relevantin terms of residues ofacidicherbicides?

Commodity Typesin which acidicherbicideshave beenencountered(2010¢ 2022)

o 5-10 ppb  10-20 ppb ™ 20-50 ppb ®50-200 ppb B >200 ppb

50

Commoditiesvhere acidsare often usedasdessicants

40
Somecommoditieswithin this groupmaybe dessicatedrior to harvest

30

20

1

o

| 1
X2 oV oo < G ) D & ' > & O (3 % > > S .xo SRR S N
S <& &.363’5 I S s & &£ S &F T FEE
R e o oY ¥ & o & o > & & L o
& L A2 P & N Lo (Y & RS L O S W
e N\ 7 0 Q & o A X © N oR X0 F &
Q& o S S N> S NP R S & <
o > 37 oZ &8 L A A R T ST PP =2
& o & SR IR O N
O X >
Q .
<& < A\ Datafrom CVUAS Routine lab




How can the method(s) involving hydrolysis be used efficiently in routine ?

What needs to be done?
1. Analyzesamplesby two approachesandcollect the data

a. by a method\OTentailing deconjugation/hydrolysis
b. bya methodentailing de-conjugation/nydrolysis

2. CalculateHydrolysis Factors

Conc of total aciddetermined Hydrolysis
Conc of free aciddetermined Hydrolysis

HydrolysisFactor(HF) =




’ 2
* 4
“ - g v

=5 EURL-SRM <% ~

Q2:What is theshare of conjugated acidim samples with incurred residués
Example: Citrus fruits

Citrus |

18

14

12

10

HYDROLYSIS FACTORS (

=] =] F (o] o

r

2.4-D Dichlorprop MCPA
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How can the method(s) involving hydrolysis be used efficiently in routine ?

What needs to be done?

3. Evaluatethe HO 2 f f SOUA2Y | YR &S guasiworhs |
O a S OWEGHE) 6

4. Considering variou$actors(achievable LOQ/SDL of mealysis,
F OKASGIFofS [hv FT2NJ UKS adzyz 259
labs can set reasonablérigger LevelsTl) for the pre-analysis
and if needed adjusRLs for the (sum)

Trigger LevelTrD) * QWCHFshouldbe XX  fav $um)o
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Importance of Collecting Hydrolysis Factors (HFs)

HFs facilitate establishment of:asonable trigger levelfor re-analysis
entailing decconjugation

If HF is high, the trigger level should be low, e.g. :
MRL=0.02 mg/kg
Quasi worst case HF =5

MRL=0.02 mg/kg
Quasi worst case HF = 1.3

Trigger level = 0.004 mg/kg

Trigger level = 0.01 mg/kg

NOTE: There is some uncertainty in the collected data
A Hydrolysis conditions might have been to weak for the case
A Matrix-effects may have not beeproperly corrected for MEs
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Q2:What is theshare of conjugated acids samples with incurred residués

Example: Citrus fruits OWGHF = 10

couldbe areasonablevaluefor 2,4-D, 2,4DPand MCPA
(sensitivity allowing)

20

%)

% F=15 2 extremecasef 2,4DP in
5 98% ofcases Grapefruit w. HF= 38nd 45
E not shownhere!!

2 F=10

¢ . 93% ofcases

—J 8

g

ay © F=5

E . -~ 72% ofcases

2,4-D Dichlorprop MCPA
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M
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Examples of sampleswhereptey | f e a A a

and summed result was >0.01 mg/kg

0,2
0,15

6T0'0 m
zoo'n |

T80°0 m
2roo'n |

6200 mm
soo'o |

LEO'0 W
groo'n |

GZ0'0 mm
stoo'o |

9100 m
zoo'n |

9T0'0 m
2000 |

ST'0 I

b00‘o |

vPT'0

bo0'0 |

€00
EZ00'0 |

¥€0'0
00D |

€E0'0
£00'0 |

970’0 W
£00'0 |

€700 mm
£000 |

1200 m
so0'n |

1200 m
GZO0D |

_..I_r..
-

0,05

=

sagueln

UeJq 1eaYM

salagan|g

sueagq

5]o011=229

auLepuEA

sagueln

JnJadein

Hnyadesn

sagueln

sagueln

sagueln

sagueln

sagueln

SagueID

sagueln

HFs

77 58 169 95

5,6

4,2 7,7 8,7 11 11,3 13,9 35 45

7,2

Halox. MCPA

Fluaz.

2,4-DP

2,4D

Werte

= QUEChER@hcl. AH) (mg/kg)

= QUEChER@®g/kg)
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Q2:What is theshare of conjugated acidim samples with incurred residués
Example: Spices

10
PossibleQWCHF = 10

8 Differentiationbetweenindividual
matriceswould be reasonable

6 PossibleQWCGHF = 4

Possibl_eQWC-HF =4 (consideringhe small
. (consideringsmallpopulationof data) population of data)
2
0

2,4-D . Fluazifop | Haloxy MCPA

fop

Source: CVUA Stuttgart
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Example:Solanaceae

4,5

3,5
5 PossibleQWCHF = 3
(the highestvaluemaybe anoutlier)

2,4-D MCPA

PossibleQWCHF = 3

2,5

[

1,

LN

=

0,

%]

=
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SpoDs PIEISNA I
spoas Addod
spoas Addod
sinuead
spaasu
sinuead

spoas Addod
spaasul
spaasul
sjnuead
spaasul
sinuead
spaasul
sinuead
spaasu
s2npoJd Jnuead
spa9asul
spa9asul
spa9asul
sinuead
s2npodd nuead
spaasul
spaasul
spaasul
spaDs BIYD
spaasul
paasadey
SpaRs PJEISNIA
SpaRs PJEISNA
SpaRs PJEISNA
sueag Aos
SpRRs PIEISNIA
SpEDRSs PIEISNA
sueag Aos
spaasu
spaasu
spaasul
spa9asul
spaasul
spa9asul
spa9asul
spa9asul
EIWEEETS

spaDs BILD
spaasul
DLUESaS
DLIESaS
spaasu
spRDs BILD
DLIESS
DUIESaS

SpaRs PJEISNA
spaasul
DUIESaS
DUIESaS

spoas Addod
S[@UJa)| pPaxIA
paasadey

2vadg

f
$
g
&
!
2
3
m
S

ori0

(the highestvaluesmaybe outliers)
Haloxyfop

PossibleQWCHF

15o0r 20for linseeds
Fluazifop

3 or 5 for others

Y B Y &
et e < .
4 ’
. 5
«%
I |

PossibleQWCHF

CHF 5

2,4-D

PossibleQW

. ARNRERRRRRTETEY

Q2:What is theshare of conjugated acidim samples with incurred residués

Example: Oilseeds

25
20

Quizalofop
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Q2:What is theshare of conjugated acidim samples with incurred residués
Example: Cocoa

6

5 PossibleQWCHF 5

2,4-D
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Enzyme Group
XXXNONEXxX

Amidase (protease)
Protease + Lipase
Glucosidase
Glucosidase
Glucuronidase
Amidase (protease)
Amidase (protease)
Esterase

Protease + Lipase
XXXNON Exxx

Hydrolysis ofConjugates

Acid-H (60°C/60 min)
Pepsin

Rabbit Gastric Extract
alpha glucosidase
beta Glucosidase
beta Glucuronidase
Papain

Protease

Esterase

Rabbit Gastric Extract

Alk-H (60°C/60 min)

2 mL 5N H2S0O4
Porcine Gastric Mucosa
first optimum

Rice

almonds

Patella Vulgata

Papaya

B. licheniformis

Porcine liver

second optimum

2 mL 5N NaOH

EU Raferonca | sberslories fi Rosides of fenkicides

working pH
optimum

Single Residue Methods
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Amino acid

€] ide-Conjugat .
ycoside-Conjugates Coni.

Aliphatic Phenolic

MCPP- MCPA- Haloxyfop- Pinoxaden 2.4-D-0O- Dichlorprop-
Enzymel T™MP Glucoside Glucoside Metabolit M5 Glucoside Aspartat

Acid-H (60°C/60 min)

Pepsin ~2 @)
Rabbit Gastric Extract =7 @)
alpha glucosidase ~4,5 @)
beta Glucosidase ~4.5 @)
beta Glucuronidase ~6 @)
Papain ~6 @)
Protease ~7,5 @)
Esterase ~7,5 @)
Rabbit Gastric Extract ~8 @)
Alk-H (60°C/60 min) 14 O
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Analysis of
Paraguat and Diquat



Analysisof Diquat (DQ)and Paraguat(PQ

Both are non-selektiveherbicides

Botharebannedin the EUX  oadezétill widely usedelswhere
(e.g ascrop-desiccantge.g.on potatoes oilseeds cereals

A
A

Diquat (DQ)

HC-N.  \ \ /ﬁ—CHs

Paraquat(PQ)

Slide74



Analysisof Diquat (DQ)and Paraquat(PQ)c Critical Points

A EUMRLsmostlyat LOQwith someexeptions " ‘a gt S %

e.g.:

A PARAQUAT

M 7

A

r

A DIQUAT

v

I > I > D D P

Rice 0.05 ppm

Oats 2 ppm O Vazquezc (2019
Potatoes 0.1 ppm

Oil seeds Linseed ppm,Rapeseedl.5 ppm,Sunflowerseed0.9 ppm,Soy0.3 ppm,Oat2 ppm
Pulses 0.2 ppm Pead).3 ppm),

Treenuts: 0.2 ppm

Treefruits: Citrus Pomefruit, Stonefruit X ¥9.02 ppm

Otherfruits: Strawberries 0.05 ppmBanana®.02 ppm

Slide75
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Backgroundof herbicidalandtoxicologicalactivity

A PQ / DQetoxidizedby O, forming PQ / DQadicalsand OxigenRadicals
A PQ/DQradicalsreactw. NADPHind PQ/DQare re-generated

A Organismoosesall istreductionpoweranddies
’ P ChecKadungsbalance

sollte PG heilRen?
NAD(P)"
X X Odergeht 2xH weg?
NAD(P)IHH HOé (Hydroxy radicals)
HZOZ

NADPH (reduction cofactor in cells)
Slide76



CHALLENGES IN THE ANALYSIS OF PQ and DQ:

MRM-lon-Ratios Variable Depending on Matrix

DQandPQ formvariousprecursorions:

- Dications[M]?* mc—ﬁ@—@ﬁ—cm

- Radicalcations[M]**

- Deprotonated cationdM-H** Paraquat(PQ)
Relative generation rate of precursor ions depends on: =\ /\
I e
- Composition of mobile phase during elution N\_/N
(incl. coeluting matrix) Diquat (DQ)

- Design and condition of the IS/MS interface
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=4 EURL-SRM¢"3. ™ ForAQCbasedidentifications use MRMsof sameprecursot
| If from diff. precursorsusesignatratios againstiLISfor calc

CHALLENGES IN THE ANALYSIS OF PQ and DQ: X  oudeimatchingMRMsof native compoundand ILIS !!

MRM-lon-Ratios Variable Depending on Matrix Signals in Barley normalized
501 : . . Al
v Impact of Matrix-Type on MRM-Signals (Diquat) 10 LEOYEL
180 m Dication (Native)
160 .17 :E;;qr‘,:rl;t;rx‘.r‘:‘t;;ICiation (Native)
| Jeprotonated Cation (ILIS DEPROTONATED CATION
140 - s Radical Cation (Native) Signal Rati@against
RADICAL CATION matchingMRM of ILIS
(120 A

Reference:

set to 100%
100 - ,

80 4

60 -

Rel.signalstrengths
of MRMs (ication
signalsetat 100%)

40 -

20

Solvent Red Lentils Potatoes Barley Rice
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200

180 Impact of Matrix-Type on MRM-Signals (Diquat)
SIgﬂ&lSDf DICATIOMasedMRMs Solvent Red Lentils m Potatoes Barley
showleastmatrix dependency = Rice m Black Pepper Sunflower Seed Soybean Flour
(sameappliesto ILIS

—\ SignalRatiosvsILIS
alsomore stablefor
dicationprecursors

% 100 -

80 -

60 -

:RSD =17% RSD =13%

RSD =4%

40 -

RSD =125%

20 A

Dication Deprot. Cation Radical Cation Dication Deprot. Cation Radical Cation

Areas (Barley set to 100%) Area ratios against ILIS (Barley set to 100%)

DeprotonatedCation& RadicalCation chc_”:ttlc_)nprecu fSOFIO_FEfe rable!!!
seemto be ccompetings (limited rel. matrix effects)




CHALLENGES IN THE ANALYSIS OF PQ and DQ:

Extractability Issues

- DQ / PQendto interact with matrix duringextraction

- Poorrecoveriesespeciallyfor oily seeds(e.g.flax, chig and pulses

ILISbasedcorrection
works well, evenat
poor abs.recoveries

QUPPE | QuPPE | @ QUPPE | QuPPE |
Absolute and ILIS-corrected QuPPe AO | PQ/DQ | PQ/DQ | PQ/IDA | QuPPe AO | PQ/DQ | PQ/DQ | PQ/DQ
recovery rates of spiked DQ (EDTA/1% | IM HCI/ |0, 1AM HCI /| 1M | (EDTA/1% | 1M HCI/ [0,AM HCI /| 1M HCI }
and PQ (level 0.2 mg/kg) FA/RT) RT 80 °C 0 FA/RT) RT 80 °C
no ILIS with ILIS
Rice DQ 95 B s7 | (B 81 95 100 405 ||[EE108 99
PQ [l s | [F ss [ [F 85 ] [ o1 | [ 105 [[F o7 | [ 100 [ 102
Chia 15 74l | 3 99 108 102 81 99
-U 12 [Eed [ o [es | [llior |10z |[io2 |[Ros _
Lentils 12 50 28 74 110 104 | [BN113 100
(brown, unshelled) -[I 10 |l 15 [il 15 [ lsa1 |14 [Ioo | oo |l o7
Strongeracidification(0.INI / £ TIbhb m b | / f U

Improvesextractionyieldsfor difficult matrices(alsohelpsto avoidFNSs)
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QuPPe: Diguat and Paraguat i Extractability

- Meldsof incurredresiduescorrelatewell with the recoveriesof spikedDQ/PQ
A Incurredresiduesandspikedresiduesare subjectto the sameequilibria

Correlation between
extraction yields of incurred DQ
100,0 and - 0,030
90.0 - recoveries of spiked DQ-D8
80.0 - 0,025
-Rec. ILIS g —m - s
70,0 . >
Calc. Conc. w/o ILIS 7~ 0,020
60,0 =
= =
o 50,0 - - 0,015
& £
40,0 - ©
- Matrix: Shelled Red Lentils 0.010 =
il Precursor ions: Dications [M]?* b
20,0 - MRMs: DQ: 92/84 and DQ-D8: 96/88 GibaE
10,0 -
0,0 , " ' 0,000
QuPPe PO QuPPe AO MeOH/0.1M HCI 1:1 MeOH/1M HCI 1:1
-RT - RT - 30min 80 °C -RT
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Analysis of Diguat and Paraquat in Market Samples

- Variousmarketsamplesanalyzedor DQandPQ

Results of analyzed DQ
peersemes | ] e | e | Tee | ow
(QuPPe 1M HCI) Number of SampleEONVENTIONAIORGANIC
Linseeds (flax) 219 1/1 - - -
Chia seeds 5/18 - - 210 3/1
Lentils 9/6 - - - 1/0
Beans (dried) 4/0 - - - 1/0
Pepper (black) 410 - - 1/ 1/0

=== Residuesalsofoundin ORGANIChia(1x >MRLandLinseed1x <MRL)



EU Reference Laboratories for Residues of Pesticides

Single Residue Methods

0,14

0,12

0,10

0,08

Paraquat [ppm]

o
=)
[

0,04

0,02 -

0,00

Paraquatin Chia Seeds

0.53 ppm
(Jan. 225ept. 23)
sampled | & = SampIEd In Germany
in CR
13
5 o
- § % MRL for Paraquat
E E traces between 0,003 and 0.01 mg/kg

conventional

18 24 26 11

13 19 12 14 15 16 17 20 22 23 25 29 30 31 32 33 34 35 36 37

organic
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Paraquatin Pulses collected from the markets in
Germany (01/23 - 09/23), USA (08/23)

0,2 -
and Costa Rica (06/23)
0,18
0,16 == % %
5 =
0,14 S = £
5 5 9
v — =
2 - =
= — @ =
= = 3
% 01 -
o=
(=3 e
2 5 S
£ 0,08 =3 z
— -
2 2 = 3
D = o =
0,06 o e = p—
B0 = o &
s < @ =
= =
0,04 = = =
= S
MRL for Paraquat en a8
0,02
0 [ ] races 3-10 me/ke I [ ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Germany | | usa | | Costa Rica

organic conventional
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Analysis of Dithiocarbamates
as CS,
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Dithiocarbamates i Status within the EU

Article 12-review initiated forX @&

Requestedy EFSA Requestecdby COM

Active substance -

Propineb
Thiram
Ziram
Maneb
Metiram
Mancozeb

till 03/25 16 Mar 2021
till 01/24 06 Apr 2021

20 Apr 2020
27 Nov 2020
09 Nov2022
09 Nov2022
09 Nov2022
09 Nov2022

Evaluatlon Report| Draft ReasonedDpinion

10 Nov 2020& 06 Nov2023
17 May 2021 06 Nov2023
06 Nov2023

Pending(

06 Nov2023

06 Nov2023
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Dithiocarbamates i Modification of the traditional reductive cleavage method

Reductivecleavagewith SI’]CJ/ HCI Formerconditions
/ Hg HaC 50 gof samplehomogenate
4{ y e N—H + 2S—C—=S +150mL hydrolysisagent
eatng H3c"’ (Agent:SampldRatia 3:1)
Ziram + 25 mLisooctane(2gsampleml)
Tomate [ “Propineb - A 2 h @ 80°Cin awater bath
(former conditions) — M Zineb
oo R " [ Newconditions
(modified conditions) ! S Ziram 10 g of Samplehomogenate
wheatfour 7 M Ol Pl e
(modified conditions) s (Agent:SamplfRatiG 751)
cows i . +10mLisooctane(lg sampleml)
(modified conditions) L A 3h @85 °Cin awater bath

Spikedat 0.02 |0 20 40 60 80 100 120
mg/kg CS2 (LOQ Recovery of CS, (%) Hydrolysisagent (0.1 M SnGk4 M HCI)
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QuPPe-Compounds
Residue Situation
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EU Reference Laboratories for Residues of Pesticides

EURL EURL for EURL for EURL for
Portal | Fruits and Vegetables | Cereals and Feeding Stuff 7 Food of Animal Origin
Topies Latest News

& EURL-SRM Network

B

NRL-SRM Network

Proficiency Tests
EUPT-SRM Overview
EUPT-SRM18 (Honey)
EUPT-SRM17 (Tomatoes)
EUPT-SRM16 (Sesame)
EUPT-SRM15 (Rice)

Workshops

Workshop Overview
Joint Workshop 2023
Joint EURL/NRLs (SRM-
FV) 2022

Services

ILISs Distribution
CheckYourScope
SRM-PinBoard
EURL-SRM Methods
Analytical Observations
Residue Observations
Downloads

Sources of Standards

19-04-2023 | EURL-SRM

Risk of False Positives of Chloridazon-Desphenyl in Honey by LC-MS/MS

A new EURL-SRM Analytical Observations Report concerning the risk of false positive findings of
chloridazon-desphenyl in honey by LC-MS/MS is available. Various chromatographic separation methods
for chloridazon-desphenyl were tested to clarify the situation,

17-03-2023 | EURL-SRM
QuPPe-PO-Method Version 12.1
The QuPPe-PO-Method has been updated (now includes more detailed information on Honey analysis).

16-03-2023 | EURL-SRM

Analysis of the Folpet and Captan degradants Phthalimide (PI) and Tetrahydrophthalimide
(THPI) by QUEChERS and LC-MS/MS

The Analytical Observation Report (SRM-49) on the analysis of PI and THPI via LC-MS/MS was updated
by introducing additional validation data. This update also includes results of experiments concerning the
transformation of Captan and Captafol to Tetrahydrophthalimide (THPI) and of Folpet to Phthalimide (PI),
during various steps of the QUEChERS procedure and especially in thawed sample homogenates prior to
extraction,

03-03-2023 | EURL-SRM

Determination of fluoride ion in food

Two approaches for the determination of Fluoride Ion via selective electrodes (ISE) are described: a)
direct measurement in QuPPe extracts and b) measurement in diffusates derived by microdiffusion.

27-02-2023 | EURL-SRM
Compilation of Residue Observations Reports of QuPPe Compounds
A new compilation of residue findings of QuPPe compounds in food products, analysed in 2022, was

Quicklinks

EURL-DataPool

EURL Method-Finder List
EU MRLs-Database (COM)
EU Pesticides-DB - Main
(COM)

EU-Legisl. on PPPs (COM)
CIRCA BC Login

RASFF Portal DB (COM)
How to Use CIRCA BC
InfoNote: Processed
Food/Feed (COM)

EUPT Registration Website

Pinboard

Show more Pinboard
Muassages. .

EURL PE ST ICIOES BU
(A SEGRE

' Go! |
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You are here. Home : Single Residue Methods

EURL EURL for ] EURL for ' EURL for EURL for
Portal ] Frults and Vegetables | Cereals and Feeding Stuff l Food of Animal Origin || Single Residue Methods

Topies Compilation of Residue Observations Reports Quicklinks

& ::3;::: l:etrkmrk The table below compiles various observation notes and reports related to residue findings of SRM- EURL-Dutpran) '

b pesticides in food. Laboratories within the NRL/OL-Network are encouraged to submit their own notes and ~ FURL Method-Finder List

[) Proficiency Tests reports on residue findings. The idea is to gradually build up a large collection of with the aim to conserve " MRL"Z’""'" (COM)
EUPT-SRM Overview knowledge and to offer laboratories a useful and practical source of information, A link to the EURL- f:o:’)’"c' SRS = P
Eﬂg':img E::r::zes) DataPool Is planned. EU-Legisl. on PPPs (COM)

- ] ' CIRCA BC Login

EUPT-SRM16 (Sesame) Compounds covered / Title of Study . Date of reports / version | Llnk RASFF Portal DB (COM)
EUPT-SRM15 (Rice) QuPPe-Compounds as well as Ethylene oxide / 01.03.2023 / V1 | & View Document How to Use CIRCA BC

2-Chloroethanol (2022 data) InfoNote: Processed
Food/Feed (COM)
EUPT Registration Website

Workshops

Workshop Overview QuPPe-Compounds (2021 data) 01.04.2022 / V1 B3 View Document
Joint Workshop 2023 |

Joint EURL/NRLS (SRM- QuPPe-Compounds (2020 data) _ 30.03.2021 / V1 f b2 View Document
FV) 2022 QuPPe-Compounds (2019 data) 30.01,2020 / V1 2 View Document Pinboard

() services QuPPe-Compounds (2018 data) 30.04,2019/ V1 ' B2 View Document Show more Pinboard
ILISs Distribtaon TFA (Trifluoroacetic acid ) and DFA (Difluoroacetic  19.06.2017 / V1 k2 View Document T
CheckYourScope acid)
SRM-PinBoard 1 1 A
EURL-SRM Methods ?Tel;a':)ﬂ;agmto:’gi%zec::taot:lﬁza:ls\{:ghd&?tac:::,t;: gg;,: Stuttgart eJournal, May | k& View Document Slel..o:k

. : e |

Ana.lytucal Observations Method and Differential Mobility Spectrometry -SE:%
Residue Observations (DMS) and Survey of the Residue Situation in
Downloads Organic and Conventional Produce

Sources of Standards

Triazole derivative metabolites (TDMs) - Poster EPRW 2014 (Dublin) B2 View Document
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Residue Findings of QuPPe-Compounds in Samples of Plant Origin
from the German Market in 2022

Reported by: EURL-SRM
Version 1 (last update: 01.03.2023)

The aim of this compilation is to give an overview as to which highly polar (QuPPe-) compounds are currently
encountered in food products of plant origin. This should help other institutions when it comes to taking deci-
sions on how to expand the scope of analytes, on how to plan sampling, on which QuPPe compounds are worth-
while checking in the various samples. Ultimately, this contributes to a more targeted and efficient use of lab
resources.

At CVUA Stuttgart, 44 QuPPe-compounds were routinely monitored in 2022 (see Table 1). Some of these com-
pounds are not legally relevant, as they are not part of the legal residue definition.

Despite not being a QuPPe compound, a brief overview of the residue findings of 2-chloroethanol (formed from
the reaction of the fumigant ethylene oxide with chloride) in 2022 is given at the end of this document. 2-CE
findings in various products have been causing severe turbulences in the EU-food market since autumn 2020.

Table 1: Scope of QuPPe-compounds that were routinely monitored by the CVUA Stuttgart in 2022

Notes on legal limits General notes

Ammelide can originate from various sources, similar to ammeline. Ammelide (and am-
meline) are formed as intermediates during the gradual transformation of melamine (a
Non-regulated metabolite and contami- compound with multiple sources, see below) to cyanuric acid. Ammelide is reported as a
nant metabolite of various triazine pesticides incl.; cyromazine (insecticide), anilazine (fungi-
cide) and the herbicides terbuthylazine, prometryn, simazine, atrazine, ametrin, cy-
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