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EURLs for Residues of Pesticides

SELECTION OF COMMODITY & PESTICIDES TO BE SPIKED

COMMODITY & DATE Selection: 

Note: finallypublished
earlyNovember

Timetable of Sample:

ÅSep.: Tomatoseedlings planted 

ÅMid-Dec.: Pesticides sprayed 

ÅEnd of Dec.: Tomatoes harvested, milled, filled into 

containers, frozen overnight, 

shipped to EURL-SRM (27 Dec.)

ÅEnd of Jan.: Samples shipped to participants

AdvG-Meeting decissions: 

Å¦ǎŜ ¢ƻƳŀǘƻ ŀǎ ŎƻƳƳƻŘƛǘȅ όҦ WƻƛƴƛƴƎ 9¦w[-FV)

ÅStart PT towards end of January (-> publish TPL towards end of Oct.)

ÅGrow tomatoes in Almería(greenhouse)
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EUPT-SRM17 ORGANISATION

Registration for EUPT-SRM17:

6 Dec. ς31 Dec. 2021

Sample Shipment:

31 Jar. 2022

Results Submission Period:

10* Feb. ς8 March 2022
(*Webtool Opening)

Preliminary Report:

8 April, 2022
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EURLs for Residues of Pesticides

SELECTION OF COMMODITY & PESTICIDES TO BE SPIKED

ANALYTE Selection:
Factors considered for INCLUSION IN TARGET PESTICIDES LIST (TPL)Χ

a) Listing in EU monitoring documents:

Á MACP-Regulation (MANDATORY with exceptions): 

Á Mandatory: Captan, Folpet, Cyromazine, Chlorothalonil, Emamectin, DTCs , ...

Á Optional: Maleic hydrazide (MACP-incl. decided in 2021), Formetanate(tricky)

Á Monitoring Working Document (OPTIONAL): 

Á Bifenazate, Diquat, Paraquat, Matrine, Nicotine, Trimesium, MeptyldinocapΧ
(NOTE: for some WD-compounds, help from EURLs is requested to improve coverage by labs)

b) DTC-Markers (also of toxicological concern): ETU, PTU

c) Relevance to matrix: Specific (tomato) / Matrix Group (high water cont.)

d) Suggestions/Voting by EUPT-Scientific Committee 

e) Capacity & Capability of Labs: Keep No. of Methods Moderate

-U
-V
-V
-V
-U
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EURLs for Residues of Pesticides

a)EUPT-Scientific Committee (voting for TPL)
 Voting for EUPT-SRM17 (Tomato) Mark with X compounds you think should be excluded from the TPL

Compoun

d Group
COMPOUND Progr.

EURL-Support 

needed to 

increase anal. 

coverage 

Proposed 

classificati

on if incl. 

in TPL

Tomato 

findings 

avg. 

2016/19

Relevance in MACP-

commodities (findings 

reported by EFSA)

General 
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of findings 
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Approval EU PT History
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neg. 

votes

EURL-

SRM 

decissio

n

Remarks

Reasons for overruling neg. votes (4+)

Answers to questions

1-

naphthylace

tic acid

1-naphthylacetic 

acid
WD Yes Optional none

Aubergines, pears, peaches, 

strawberries, sweet peppers, 

cuccumber

0.49% 

(2017)
approved never checked in PT 15

HM: less relevant 

for tomato (LOD*, 

not found)

x x x X X X X X X X X 11 IN

EURL-Support needed to increase coverage

Relevant for many matrices

EUPT-gap

2,4-D 2,4-D (sum) MACP Optional 0.3%

Grapes, citrus, broccoli, 

caulifowers, sweet peppers, 

dry beans

approved
SRM04 (opt.; CV*: 22.6) |

SRM15 (opt.: CV*: 18.9) 
2 0 ?

MACP-compound

Relevant for many matrices

2,4-D 2,4-D (free acid) MACP Mandatory 0.3%

grapes, citrus, broccoli, 

caulifowers, sweet peppers, 

dry beans

approved

SRM04 (mand.; CV*: 27.5) 

SRM06 (mand.; CV*: 22.1)

SRM07 (mand.; CV*: 27.9)

SRM09 (mand.; CV*: 18.7)

SRM10 (mand.; CV*: 18.2)

SRM12 (mand.; CV*: 13.3) |

SRM15 (mand.: CV*: 20.8) 

2 0 IN
MACP-compound

Relevant for many matrices

2,4-DB 2,4-DB (sum) WD Optional none none
no data in 

WD
approved never checked in PT 15

less relevant for 

tomato (LOD*, not 

found)

x x x X X X X X X X X 11 OUT only for cummulative assessment

2,4-DB 2,4-DB (free acid) WD Optional none none
no data in 

WD
approved never checked in PT 15

less relevant for 

tomato (LOD*, not 

found)

x x x X X X X X X X X 11 OUT

4-CPA 4-CPA WD Yes Optional none Aubergines, melons
0.03% 

(2019)

not 

approved
never checked in PT 15

HM: not approved, 

not found
x x X X X X X X X 9 IN

EURL-Support needed to increase coverage

Full EUPT gap

Aminopyrali

d
Aminopyralid None Optional none Aubergines approved never checked in PT 15

less relevant for 

tomato (LOD*, not 

found)

x x x X X X X X X X X 11 OUT

Amitrol Amitrol WD Optional none none
no data in 

WD

not 

approved
never checked in PT 15

not approved, not 

found
x x x X X X X X X X X 11 OUT

Abamectin Avermectin B1a MACP Mandatory 0.3%

Beans, aubergines, cuccumber, 

grapes, lettuce, peach, sweet 

peppers strawberries

approved

B1a:

SRM03 (mand.; CV*: 23.4) | 

SRM05 (mand.; CV*: 24.3)

SRM14 (opt., CV*: 30)

3 0 IN
MACP-compound

Relevant for many matrices

Abamectin
Avermectin delta-

8,9 isomer of B1a
MACP Mandatory see B1a see B1a approved never checked in PT 15

HU: sensitivity issue 

(depending on 

equipment ?) RS: 

chromatogr: 

difficulties

X X X X 4 OUT MACP-compound

Bifenazate

Bifenazate (sum 

of bifenazate and 

bifenazate-

diazene 

expressed as 

bifenazate)

WD Optional 0.9%
Aubergines, sweet peppers, 

strawberries

0.54% 

(2019)
approved

SRM12 (opt.; CV*: 22.1)

FV-xxxx
5

CF: I suppose the 

target list should 

only contain 

bifenazate-diazene? 

Bifenazate is not 

SRM

X 1 IN

Large PT-gap, 

A: Bifenazate and diazene  interconvert, depending 

on matrix. Caribration is tricky. SRM-method 

published

Captan Captan MACP Mandatory none
Onions, strawberries, sweet 

peppers, pears, peas
approved

SRM08 (mand.; CV*: 26.0)

SRM12 (mand.; CV*: 28.1)

FV: ???

5

less relevant for 

tomato (LOD*, not 

found)

X X X 3 IN

MACP-compound;

Relevant for many matrices

Large PT-gap, 

Captan THPI MACP Mandatory none
Onions, strawberries, sweet 

peppers, pears, peas
approved SRM12: (opt.; CV*: XXXX% ) 6 IN

Forgotten in voting

MACP-compound;

Relevant for many matrices

Large PT-gap, 

Captan

Captan (sum) 

(sum of captan 

and THPI, 

expressed as 

captan)

MACP Optional none
Onions, strawberries, sweet 

peppers, pears, peas
approved

Captan (sum) : 

SRM12: (opt.; CV*: 25.2% )
7 IN

Forgotten in voting

MACP-compound;

Relevant for many matrices

Large PT-gap, 

Carbofuran

Carbofuran-part 

of sum (Sum of 

carbofuran, 

carbosulfan, 

benfuracarb and 

furathiocarb 

expressed as 

carbofuran)

MACP Optional
0.1%, 

declining
Beans, lettuce, citrus fruit, rice

not approved 

(none of the 

components)

SRM12 (opt.; CV*: 47.1; low level) |

SRM15 (mand.: CV*: 22.8) 
2

HM: not approved, 

hardly found
X X X X X 5 ?

MACP-compound

Questionable performance in past PTs
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TPL Evolution

ÅTPL-V1: Releaseon 05.11.21 (following AdvGvoting)

ÅSurvey:(11.11. ς19.11.2021), among potential participants 

ÅTPL-V2: Release on 27.11.21(reducedno. of analytesconsideringΧ 

ÅInput from survey, 
ÅAvailabilityof pesticideformulations. 
ÅGoal: Keep numberof methodsmoderate

ÅCall for Registration: (06.12.2021)

ÅTPL-V2a: Release on 07.01.22 (minor changes)

ÅTPL-V3: Release on 28.01.22 (corr. of typos; propamocarbwas removed)
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TARGET PESTICIDES LIST (TPL-V3= Final, page 1):
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TARGET PESTICIDES LIST (TPL-V3=Final, page 2):
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Selection of ANALYTES for SPRAYING & SPIKING Χ

1. PT-History of compound

a) How often was it present in previous PTs?

b) When was the last time it was present?

c) How was the lab performance in previous PTs?

2. Relevance to Matrix / Matrix Group

3. Availability of pesticide formulations

4. Availability of EURL-method(s) that participants could potentially use

5. Lab capability (considering surveys) 

6. Lab requests over time + in survey

7. Lab capacity (keep number of methods low)
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COMPOUNDS SPRAYED BUT FINALLY EXCLUDED FROM TPL
üPropamocarb: 
Levels in harvested tomatoes were too high for PT (~2 ppm),
Ҧ ƛƴŎƭǳŘŜŘ ƛƴ 9¦t¢-FV (harvested later)

üTFNA and TFNG (degradants of FLONICAMID): 
Levels following flonicamid-treatment were too low, 
Decided not to overspikein lab (to keep number of methods low)
Ҧ Flonicamid(parent) included in EUPT-FV 

COMPOUNDS INCLUDED IN TPL OF EUPT-SRM & EUPT-FV

üChlorothalonil

üPymetrozine
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residues 

incurred

residues

spiked in the  

lab

Compounds used

 for spiking in the lab

Captan P P Captan
THPI P -
Chlorothalonil P -
Cyromazine - P Cyromazine
Dodine - P Dodine
DTC (CS2) - P Metiram (CELAFLOR)
Emamectin B1a P P Emamectin benzoate
Folpet P P Folpet
Phthalimide P P Phthalimide
Pymetrozine P -
Bifenazate P -
Chloridazone-desphenyl - P Chloridazone-desphenyl
ETU - P ETU (from Metiram + ETU)
Formetanate-HCl P -
Maleic hydrazide - P Maleic hydrazide
Meptyldinocap - P Meptyldinocap
2,4-DNOP - P 2,4-DNOP (free phenol)
Oxymatrine - P Oxymatrine

OVERVIEW: COMPOUNDS APPLIED IN FIELD AND LAB

PESTICIDES INCURRED AND SPIKED

C
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Tomatoesgrown in a greenhousein Almería. 
HarvestedҦ Milled Ҧ Placedin freezerovernight
ҦShipped frozento EURL-SRM Ҧ Stored frozen

Preparationof
PT-Item

Shipmentof
tomato pureéto

the EURL in 
Stuttgart
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Express Shipment
to participants

Tomatopureéfilled
into freezerbags

Filledin bagsandplacedin freezer
in flat position (thin plates)

Mixed frozen(ca. 500 g portions at a time)

Preparationof
PT-Item

Bottled and
preparedfor shipment

Homogenateleft to partly thaw

HomogenateSpiked
Ҧ Mixing (1h)
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Captan Chlorothalonil Cyromazin
Dithiocarbamates 

(CS2)
Dodine

Sample

No. 011 0.197 / 0.200 0.173 / 0.177 0.134 / 0.138 0.211 / 0.214 0.110 / 0.113

No. 034 0.192 / 0.182 0.166 / 0.164 0.139 / 0.137 0.218 / 0.222 0.109 / 0.108

No. 050 0.184 / 0.172 0.169 / 0.166 0.146 / 0.138 0.215 / 0.237 0.098 / 0.107

No. 073 0.166 / 0.215 0.165 / 0.160 0.138 / 0.136 0.189 / 0.210 0.111 / 0.112

No. 096 0.168 / 0.217 0.153 / 0.170 0.140 / 0.136 0.211 / 0.214 0.107 / 0.114

No. 112 0.179 / 0.187 0.167 / 0.184 0.135 / 0.134 0.208 / 0.221 0.105 / 0.105

No. 143 0.211 / 0.196 0.173 / 0.171 0.142 / 0.137 0.221 / 0.235 0.106 / 0.112

No. 156 0.162 / 0.210 0.176 / 0.171 0.138 / 0.137 0.210 / 0.217 0.103 / 0.109

No. 183 0.181 / 0.171 0.156 / 0.165 0.135 / 0.134 0.221 / 0.222 0.103 / 0.109

No. 200 0.196 / 0.199 0.169 / 0.168 0.130 / 0.138 0.216 / 0.229 0.111 / 0.108

Mean  (AV) 0.189  (0.174) 0.168  (0.151) 0.137  (0.154) 0.217  (0.187) 0.108  (0.100)

RSD (%) 4.7 3.4 1.8 3.8 2.8

Ssam
2 < (c) ? 0 < 0.014 1.4E-5 < 0.013 1.3E-6 < 0.010 3.0E-5 < 0.016 2.6E-6 < 0.008

Homogeneity test passed passed passed passed passed
S s a m

2 : between-samples ST D

(c): C heck Value (0.3* sigma-P T ):

Concentration [mg/kg]

HOMOGENEITYTEST

COMPULSORY Compounds
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Emamectin B1a Folpet Phthalimide Pymetrozine THPI

Sample

No. 011 0.049 / 0.051 0.315 / 0.314 0.100 / 0.101 0.179 / 0.196 0.617 / 0.604

No. 034 0.046 / 0.045 0.320 / 0.301 0.103 / 0.091 0.188 / 0.195 0.618 / 0.590

No. 050 0.052 / 0.049 0.277 / 0.323 0.086 / 0.094 0.201 / 0.193 0.648 / 0.628

No. 073 0.048 / 0.049 0.310 / 0.309 0.093 / 0.080 0.196 / 0.193 0.623 / 0.565

No. 096 0.050 / 0.047 0.277 / 0.314 0.083 / 0.091 0.192 / 0.184 0.634 / 0.624

No. 112 0.045 / 0.045 0.301 / 0.303 0.100 / 0.092 0.191 / 0.190 0.640 / 0.582

No. 143 0.048 / 0.048 0.254 / 0.309 0.104 / 0.105 0.197 / 0.196 0.654 / 0.629

No. 156 0.053 / 0.048 0.292 / 0.294 0.100 / 0.092 0.181 / 0.194 0.571 / 0.620

No. 183 0.046 / 0.050 0.285 / 0.308 0.083 / 0.082 0.190 / 0.190 0.633 / 0.569

No. 200 0.049 / 0.045 0.294 / 0.309 0.091 / 0.094 0.189 / 0.192 0.638 / 0.593

Mean  (AV) 0.0482  (0.0461) 0.300  (0.249) 0.0933  (0.0978) 0.191  (0.150) 0.614  (0.590)

RSD (%) 3.7 3.2 7.3 1.8 2.8

Ssam
2 < (c) ? 1.0E-6 < 0.004 0 < 0.023 3.2E-5 < 0.007 0 < 0.014 0 < 0.046

Homogeneity test passed passed passed passed passed
S s a m

2 : between-samples ST D

(c): C heck Value (0.3* sigma-P T ):

Concentration [mg/kg]

HOMOGENEITYTEST

COMPULSORY Compounds

* = SpikingLevel 
asthe AV was too uncertain

*
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Bifenazate 

(sum)

Chloridazon-

desphenyl
ETU

Formetanate-

HCl

Maleic 

hydrazide

Sample

No. 011 0.313 / 0.338 0.052 / 0.052 0.057 / 0.053 0.861 / 0.777 0.482 / 0.590

No. 034 0.314 / 0.327 0.049 / 0.056 0.056 / 0.055 0.836 / 0.830 0.514 / 0.595

No. 050 0.316 / 0.324 0.056 / 0.052 0.060 / 0.057 0.852 / 0.844 0.591 / 0.528

No. 073 0.318 / 0.316 0.052 / 0.051 0.050 / 0.054 0.836 / 0.867 0.506 / 0.507

No. 096 0.313 / 0.351 0.055 / 0.052 0.056 / 0.059 0.801 / 0.832 0.494 / 0.555

No. 112 0.290 / 0.323 0.055 / 0.051 0.055 / 0.053 0.861 / 0.833 0.592 / 0.534

No. 143 0.322 / 0.347 0.050 / 0.055 0.060 / 0.060 0.880 / 0.856 0.555 / 0.546

No. 156 0.309 / 0.333 0.055 / 0.058 0.053 / 0.057 0.820 / 0.843 0.458 / 0.539

No. 183 0.302 / 0.322 0.054 / 0.054 0.059 / 0.057 0.838 / 0.818 0.536 / 0.491

No. 200 0.350 / 0.323 0.051 / 0.055 0.057 / 0.063 0.846 / 0.866 0.543 / 0.591

Mean  (AV) 0.323  (0.296) 0.0533  (0.0616)0.0566  (0.0629) 0.840  (0.873) 0.537  (0.544)

RSD (%) 3.0 2.6 4.7 2.0 4.7

Ssam
2 < (c) ? 0 < 0.024 0 < 0.004 4.3E-6 < 0.004 0 < 0.063 0 < 0.04

Homogeneity test passed passed passed passed passed
S s a m

2 : between-samples ST D

(c): C heck Value (0.3* sigma-P T ):

Concentration [mg/kg]

HOMOGENEITYTEST

OPTIONAL Compounds
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Oxymatrine
2,4-DNOP 

(free phenol)
Meptyldinocap

Meptyldinocap 

(sum)
calculated

Meptyldinocap 

(sum)
after alk. Hydrolysis

Sample

No. 011 0.177 / 0.185 0.058 / 0.059 0.100 / 0.099 0.172 / 0.172 0.165 / 0.167

No. 034 0.180 / 0.192 0.057 / 0.055 0.098 / 0.091 0.169 / 0.159 0.154 / 0.167

No. 050 0.205 / 0.190 0.057 / 0.056 0.095 / 0.094 0.165 / 0.162 0.158 / 0.165

No. 073 0.171 / 0.181 0.057 / 0.053 0.098 / 0.094 0.168 / 0.159 0.155 / 0.158

No. 096 0.189 / 0.177 0.054 / 0.056 0.098 / 0.094 0.164 / 0.163 0.164 / 0.167

No. 112 0.187 / 0.190 0.056 / 0.057 0.095 / 0.095 0.164 / 0.165 0.158 / 0.158

No. 143 0.190 / 0.188 0.057 / 0.054 0.097 / 0.094 0.167 / 0.161 0.155 / 0.166

No. 156 0.183 / 0.190 0.058 / 0.058 0.097 / 0.095 0.169 / 0.166 0.157 / 0.164

No. 183 0.191 / 0.184 0.056 / 0.058 0.094 / 0.099 0.163 / 0.170 0.158 / 0.164

No. 200 0.176 / 0.183 0.056 / 0.052 0.092 / 0.093 0.161 / 0.158 0.161 / 0.153

Mean  (AV) 0.185  (0.198) 0.056  (0.056) 0.096  (0.100) 0.165  (0.169) 0.161  (0.169)

RSD (%) 3.2 2.5 1.9 1.99 1.97

Ssam
2
 < (c) ? 1.5E-5 < 0.014 5.6E-7 < 0.004 1.6E-7 < 0.007 3.3E-6 < 0.012 0 < 0.012

Homogeneity test passed passed passed passed passed
S s a m

2 : between-samples ST D

(c): C heck Value (0.3* sigma-P T ):

Concentration [mg/kg]

HOMOGENEITYTEST

OPTIONAL Compounds

* * * *

* = SpikingLevel. 
asAV was too uncertain
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Chlorothalonil Phthalimide 

  
  

Pymetrozine ETU 

  
 

HOMOGENEITYTEST
Distribution of resultsfrom 10 bottles (2 portions each), exemplary
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Date of extract ion 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022 08.03.2022 15.03.2022 13.04.2022  02.02.2022 25.02.2022 11.03.2022 01.03.2022 14.03.2022 07.04.2022

No. 050 0.178 0.174 0.176 0.171 0.159 0.173 0.139 0.127 0.135 0.202 0.215 0.181 0.102 0.098 0.107

No. 096 0.193 0.174 0.181 0.17 0.161 0.168 0.136 0.129 0.134 0.192 0.211 0.219 0.107 0.099 0.105

No. 156 0.186 0.171 0.18 0.174 0.157 0.169 0.135 0.127 0.13 0.215 0.21 0.199 0.107 0.099 0.104

Mean [mg/kg] 0.186 0.173 0.179 0.172 0.159 0.170 0.136 0.128 0.133 0.203 0.212 0.200 0.106 0.099 0.106

% Diviation

(vs. 1st Anaylsis)
- -7.0% -3.6% - -7.5% -1.1% - -6.5% -2.8% - 4.3% -1.7% - -6.5% 0.0%

Diff (mean) - 0.013 0.0067 - 0.013 0.0018 - 0.0088 0.0038 - 0.0087 0.0034 - 0.0069 0.00

0.3*FFP-SD 0.013 0.013 0.011 0.011 0.012 0.012 0.014 0.014 0.0075 0.0075

Stability test passed passed passed passed passed passed passed passed passed passed

Date of extract ion 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022 08.03.2022 15.03.2022 13.04.2022 01.03.2022 14.03.2022 07.04.2022

No. 050 0.050 0.052 0.052 0.304 0.285 0.301 0.09 0.088 0.093 0.183 0.174 0.179 0.595 0.608 0.643

No. 096 0.048 0.051 0.053 0.308 0.289 0.294 0.087 0.088 0.089 0.18 0.173 0.184 0.626 0.588 0.638

No. 156 0.051 0.052 0.051 0.309 0.289 0.305 0.096 0.084 0.091 0.18 0.174 0.177 0.596 0.599 0.642

Mean [mg/kg] 0.050 0.052 0.052 0.307 0.287 0.300 0.091 0.086 0.091 0.181 0.174 0.180 0.606 0.598 0.641

% Diviation

(vs. 1st Anaylsis)
- 3.6% 3.6% - -6.3% -2.2% - -5.1% -0.4% - -3.9% -0.5% - -1.2% 5.9%

Diff (mean) - 0.0018 0.0018 - 0.019 0.0068 - 0.0047 0.0003 - 0.0071 0.0009 - 0.0071 0.036

0.3*FFP-SD 0.0035 0.0035 0.019 0.019 0.0074 0.0074 0.0113 0.011 0.044 0.044

Stability test passed passed passed passed passed passed passed passed passed passed

Dodine

Emamectine B1a Folpet Phthalimid Pymetrozine THPI

Captan Chlorothalonil Cyromazin
Dithiocarbamates 

(CS2)

STABILITYTEST
COMPULSORY Compounds

All stability test sampleswere extractedat the indicateddayand measuredalltogether at the end.
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Date of extract ion 01.03.2022 14.03.2022 07.04.2022 08.03.2022 15.03.2022 13.04.2022 08.03.2022 15.03.2022 13.04.2022 01.03.2022 14.03.2022 07.04.2022 08.03.2022 15.03.2022 13.04.2022

No. 050 0.303 0.29 0.315 0.054 0.054 0.056 0.055 0.052 0.055 0.849 0.797 0.823 0.550 0.521 0.514

No. 096 0.305 0.279 0.304 0.052 0.053 0.053 0.058 0.052 0.055 0.819 0.775 0.814 0.536 0.493 0.600

No. 156 0.288 0.271 0.31 0.054 0.053 0.054 0.056 0.055 0.058 0.846 0.762 0.804 0.506 0.488 0.486

Mean [mg/kg] 0.298 0.280 0.310 0.053 0.053 0.054 0.056 0.053 0.056 0.838 0.778 0.814 0.531 0.501 0.533

% Diviation

(vs. 1st Anaylsis)
- -6.3% 3.7% - 0% 1.9% - -5.7% -0.3% - -7.1% -2.9% - -5.7% 0.5%

Diff (mean) - 0.02 0.01 - 0.0 0.001 - 0.0032 0.0002 - 0.060 0.024 - 0.030 0.0026

0.3*FFP-SD 0.02 0.02 0.0047 0.0047 0.0047 0.0047 0.066 0.066 0.041 0.041

Stability test passed passed passed passed passed passed passed passed passed passed

Date of extract ion 08.03.2022 15.03.2022 13.04.2022 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022 01.03.2022 14.03.2022 07.04.2022

No. 050 0.190 0.174 0.175 0.054 0.051 0.053 0.105 0.107 0.100 0.171 0.168 0.166 0.157 0.160 0.163

No. 096 0.181 0.172 0.180 0.054 0.050 0.052 0.104 0.104 0.098 0.170 0.165 0.162 0.160 0.160 0.163

No. 156 0.181 0.171 0.170 0.055 0.052 0.053 0.106 0.109 0.103 0.173 0.173 0.169 0.161 0.164 0.166

Mean [mg/kg] 0.184 0.172 0.175 0.054 0.051 0.053 0.105 0.106 0.100 0.171 0.168 0.165 0.159 0.161 0.164

% Diviation

(vs. 1st Anaylsis)
- -6.4% -4.8% - -6.5% -2.8% - 1.1% -4.4% - -1.8% -3.6% - 1.5% 3.1%

Diff (mean) - 0.012 0.0088 - 0.0035 0.0015 - 0.0012 0.0047 - 0.003 0.0062 - 0.0023 0.005

0.3*FFP-SD 0.015 0.015 0.0042 0.0042 0.0075 0.0075 0.013 0.013 0.013 0.013

Stability test passed passed passed passed passed passed passed passed passed passed

Meptyldinocap (sum) 
after alk. HydrolysisOxymatrine

2,4-DNOP

(free phenol)
Meptyldinocap

Meptyldinocap (sum)
calculated

Bifenazate

(sum)

Chloridazon-

desphenyl
ETU Formetanate-HCl

Maleic

hydrazide

STABILITYTEST
OPTIONALCompounds

All stability test sampleswere extractedat the indicateddayand measuredalltogether at the end.
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EXAMPLES Chlorothalonil Dithiocarbamates (CS2) Maleic Hydrazide 
 ---- limits for acceptable mean values                       RSD % of five injections of one sample 

αhƴ ǘƘŜ 
ōƻǊŘŜǊά 

(Mean within 
ǊŀƴƎŜά 

   
 

EXAMPLES Chloridazone-desphenyl Emamectin B1a THPI 
 ---- limits for acceptable mean values                       RSD % of five injections of one sample 

all within 
range 

   

 

STABILITYTEST

Fluctuationmarginshownin graphsis for orientation
(derivedfrom 5-fold injectionof oneextract)

Mean values within range, individual values partly outside

Graphicpresentationof stability test results:
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STABILITYDURINGSHIPPING

ShipmentDuration

ÅWithin 2 days: 93 % 

ÅWithin 3 days:

ü 1 EU remote Location

ü 1 EU CandidateCountry

ü 4 to Spain due to thunderstorm

(2 daysdelayat DHL Leipzig)

Å 7 and9 days: EU Candidateand3rd Countries

ü TH (7 days): was kept frozenat localDHL

ü RS (7 days): receivedthawedbut cold

ü KR (9 days): receivedthawedbut cold

128
Packages

Basedon own experimentsdefrostinghada negative 

impacton captanandfolpet. 

Resultsof labsreceivingdefrostedmaterial also point

in this direction.
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PARTICIPATING LABS / COUNTRIES

Labs 
submitting results

Registered WITHOUT 
submitting results

EU OfLs 114 3*

EFTA OfLs 4 0

3
rd

Countries+ 
EUCandidates

5 0

SUM 123 3*

*: 
2 labsinformedduring/after SRM17 that noneof the target pesticideswas within their scopeҦ 9ȄŎƭΦ from participatslist. 
1 lab hasnot givenanyreasonfornon-participation, evenafter repeatedrequests.
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PARTICIPATING LABS / COUNTRIES

EFTA-Countries
Participated in
EUPT-SRM17

CH 4

NO 1

EFTA-Total 4

EU Candidate &
3rd countries

Participated in
EUPT-SRM17

KR 1

RS 2

TH 1

UK 1

EU Cand. & 3rd C. Total 5

Three labs not submitting results not shown

0 5 10 15 20 25

AT

BE

BE, LU, FR

BE, NL

BG

CY

CZ

DE

DK

EE

ES

FI

FR

GR

HR

HU

IE

IT

LT

LU

LV

MT

NL

PL

PT

RO

SE

SI

SK

NRL-SRM OfL-Obliged OfL-Voluntary

MT:  2x commercial OfL
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FREQUENCY OF ANALYSIS

COMPULSORYandOPTIONALCompounds

Percentagebasedon 118  (114 EU + 4 EFTA) labsregistered andsubmittingresults

EU+EFTA

Present 

in Test Material

No. of Labs Analysed

Chlorothalonil 103

Pymetrozine 101

DTCs (expr. as CS2) 99

Dodine 96

Cyromazine 92

Emamectin B1a 91

Captan 90

Folpet 90

Phthalimide 83

Formetanate-HCl 81

THPI 80

Bifenazate (sum) 59

Maleic hydrazide 47

Oxymatrine 36

Chloridazon-desphenyl 32

Meptyldinocap 28

ETU 19

Meptyldinocap (sum) 16

2,4-DNOP (free phenol) 15

100%0% 20% 40% 60% 80%

NOT Present
in Test Material

No. of Labs Analysed

Chlormequat(chloride) 94

Mepiquat (chloride) 93

Avermectin B1a 92

Fenbutatin Oxide 82

Dithianon 78

TFNA 77

TFNG 77

BAC-C12 (chloride) 63

DDAC-C10 (chloride) 63

Matrine 49

Nicotine 47

Diquat (dication) 42

Paraquat (dication) 40

Trimesium (cation) 30

PTU 20

100%0% 20% 40% 60% 80%

87%

86%

84%

81%

78%

77%

76%

76%

70%

69%

68%

50%

40%

31%

27%

24%

16%

14%

13%

80%

79%

78%

69%

66%

65%

65%

53%

53%

42%

40%

36%

34%

25%

17%
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FALSE NEGATIVES

COMPULSORYCompounds

False Negatives (FN) = 17

EU+EFTA

MRRL 

[mg/kg]

AV

[mg/kg]

No. of 

FNs

Lab

Code

RL  

[mg/kg]
Judgement

Captan 0.02 0.172 7 3 0.02 FN

13 0.01 FN

30 0.02 FN** (result < RL and MRRL)

66 0.5 FN* (RL > AV)

73 0.02 FN

106 0.02 FN

110 0.01 FN

Chlorothalonil 0.01 0.151 1 61 0.01 FN

DTCs (expr. as CS2) 0.02 0.187 2 37 0.01 FN

109 0.02 FN

Folpet 0.02 0.249 1 13 0.01 FN

Phthalimide 0.01 0.098 5 20 0.01 FN

44 0.01 FN

71 0.01 FN

92 0.01 FN

104 0.01 FN

Pymetrozine 0.02 0.150 1 49 0.02 FN

Analyte

C
O

M
P

U
L

S
O

R
Y

FalseReporting

Lab-Feedback: Measurement problems
Extended time wherematerial was not frozen

Lab-Feedback: Mainlymeasurementproblems

FR
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MRRL 

[mg/kg]

AV

[mg/kg]

No. of 

FNs

Lab

Code

RL  

[mg/kg]
Judgement

Chloridazon-desphenyl 0.02 0.061 8 3 0.02 FN

30 0.02 FN

41 0.01 FN** (result < RL and MRRL)

45 0.01 FN

99 0.01 FN

110 0.01 FN

114 0.02 FN

120 0.01 FN

ETU 0.01 0.063 1 12 0.01 FN

Formetanate-HCl 0.01 0.873 5 4 0.01 FN

12 0.01 FN

71 0.01 FN

112 0.01 FN

113 0.01 FN

Maleic hydrazide 0.05 0.544 1 109 0.05 FN

2,4-DNOP (free phenol) 0.01 0.056 2 10 0.01 FN

112 0.01 FN

Meptyldinocap 0.02 0.100 3 10 0.02 FN

30 0.02 FN

50 0.02 FN

Analyte

O
P

T
IO

N
A

L

FALSE NEGATIVES

EU+EFTAOPTIONAL Compounds
False Negatives (FN) = 20

Lab-Feedback: Trascriptionerrors, misinter-
pretation of results, mismatchingof analytes

Lab-Feedback: Mainlymeasurementproblems
andreportingerrors

FR

FalseReporting
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FALSE POSITIVES

COMPULSORYCompounds
False Positives (FP) = None !

EU+EFTA

Compound
MRRL

[mg/kg]

Lab 

Code

RL 
[mg/kg]

Results 
[mg/kg]

Judgement

BAC-C12 (chloride) 0.02 75 0.02 0.68 FP

DDAC-C10 (chloride) 0.01 75 0.01 0.099 FP

Matrine 0.02 102 0.02 0.029 FP

Paraquat(dication) 0.01 74 0.01 0.92 FP

OPTIONALCompounds
False Positives (FP) = 4
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RESULTS OVERVIEW

COMPULSORYCompounds
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CHLOROTHALONIL

Chlorothalonil

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 94 (91%)

2 < |z-score| < 3 Questionable 4 (4%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

4 (4%)

FalseNegative 1 (1%)

1x>5

Results 102

FalseNeg. 1

AV 0.151 [mg/kg]

CV* 24.4%

MRRL 0.01 [mg/kg]

UAV-test passed
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CHLOROTHALONIL

Chlorothalonil

z-score

n
u

m
b

e
r

o
f

la
b

s

1x 
z-score>5
nt shown

Results 102

FalseNeg. 1

AV 0.151 [mg/kg]

CV* 24.4%

MRRL 0.01 [mg/kg]

UAV-test passed
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CYROMAZINE

Cyromazine

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 84 (91%)

2 < |z-score| < 3 Questionable 6 (7%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

2 (2%)

FalseNegative 0 (0%)

Results 92
FalseNeg. 0
AV 0.154 [mg/kg]
CV* 20.3%
MRRL 0.02 [mg/kg]
UAV-test passed

* Labs with low recovery (QuEChERS) and allegedly not correcting

* **

**
*

*
*

**

*
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CYROMAZINE

Cyromazine

z-score

n
u

m
b

e
r

o
f

la
b

s

Results 92
FalseNeg. 0
AV 0.154 [mg/kg]
CV* 20.3%
MRRL 0.02 [mg/kg]
UAV-test passed
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Cyromazine
Whole 

Population
Matching ILIS

No. Numerical results 92 19

No. FNs 0 0

No. Outliers ° 0 0

AV [mg/kg] 0.154 0.161

CV* [%] 20.3 9.9

UAV [mg/kg] 0.0041 0.0046

Tolerance [mg/kg] 0.0116 0.0121

passed passed

0.0114

No matching ILIS

73
0

0

0.152

23.5

0.0053

passed

IMPACT OFILIS

Cyromazine:
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Cyromazine Matching ILIS

No. Numerical results 19

No. FNs 0

No. Outliers ° 0

AV [mg/kg] 0.161

CV* [%] 9.9

UAV [mg/kg] 0.0046

Tolerance [mg/kg] 0.0121

passed

IMPACT OFILIS

Cyromazine: impact of MatchingILIS

Method N

QuEChERS 4

QuPPe 15

CalibrationApproach

Procedural 1

StAdd-SP 2

StAdd-EA 1

MM 11

MB   0

SB_ 4

Additional measurefor
correctionfor recovery
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Cyromazine
Whole 

Population
Matching ILIS

No. Numerical results 92 19

No. FNs 0 0

No. Outliers ° 0 0

AV [mg/kg] 0.154 0.161

CV* [%] 20.3 9.9

UAV [mg/kg] 0.0041 0.0046

Tolerance [mg/kg] 0.0116 0.0121

passed passed

0.0114

No matching ILIS

73
0

0

0.152

23.5

0.0053

passed

IMPACT OFILIS

Cyromazine: Overview
Calibr. Approach N SUM

Procedural 14
23

StAdd-SP__ 9

StAdd-EA__ 3
50
(27xQuEChERS
23x QuPPe)

MM__ 28

MB    6

SB _ 13

SUM 73 QuEChERSRec. Z-Score

1 44 % -1,43
2 31 % -0,81
3 61 % -0,47
4 45 % -0,36
5 44 % 0,16
6 49 % 0,16
7 51 % 0,23
8 52 % 0,31
9 50 % 0,31
10 40 % 1,12
11 36 % 1,19
12 32 % 1,58
13 30 % 1,74
14 34 % 3,53

AVG: 43 % AVG: 0.29

thereof ...
17x correctingfor recov. 
via RecoveryFactor
(thereof14x QuEChERSύ Ҩ

Also correctingfor recovery
(via Calibration Approach)

andΧ
33x NOT corr. for recov.
(thereofΧ мфȄ QuPPe
and12x QuEChERS) 

Summed-up: 
64% of labsusedan 
approachcorrecting
results for recovery
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Cyromazine
QuEChERS

no matching ILIS 

no RecCorr

No. Numerical results 12

No. FNs 0

No. Outliers ° 00

AV [mg/kg] 0.119

CV* [%] 47.4

UAV [mg/kg] 0.0203

Tolerance [mg/kg] 0.0089

failed

Cyromazine

No. Numerical results

No. FNs

No. Outliers °

AV [mg/kg]

CV* [%]

UAV [mg/kg]

Tolerance [mg/kg] 0.0114

No matching ILIS

73
0

0

0.152

23.5

0.0053

passed

IMPACT OFILIS

Cyromazine: Impact of ILIS (cont.)

NO CORRECTION FOR RECOVERY
ü Neither via matchingILIS
ü Nor via recoveryfactor (QuEChERS recovery typically ~ 40%)

ü Nor via calibrationΣ ƛΦŜΦ Χ
Å NOT based on standard(s) prepared in PURE SOLVENT
Å NOT based on Standard(s) prepared in MATRIX Extract
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Dithiocarbamates(CS2)

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 81 (82%)

2 < |z-score| < 3 Questionable 8 (8%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

8 (8%)

FalseNegative 2 (2%)

2x>5

Results 97
FalseNeg. 2
AV 0.187 [mg/kg]
CV* 28.4%
MRRL 0.02 [mg/kg]
UAV-test passed

DITHIOCARBAMATES(CS2)



Slide 39

EURLs for Residues of Pesticides

Dithiocarbamates(CS2)

z-score

n
u

m
b

e
r

o
f

la
b

s

2x 
z-score>5

Results 97
FalseNeg. 2
AV 0.187 [mg/kg]
CV* 28.4%
MRRL 0.02 [mg/kg]
UAV-test passed

DITHIOCARBAMATES(CS2)
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Dithiocarbamates 

(expr. as CS2)
All Results HS + SPME LLP

Spectrophoto-

metric

No. Numerical results 97 32 42 18

No. FNs 2 2 0 0

No. Outliers ° 2 1 1 0

AV [mg/kg] 0.187 0.205 0.183 0.175

CV* [%] 28.4 31.8 31.1 20.0

UAV [mg/kg] 0.0068 0.0147 0.0111 0.0103

Tolerance [mg/kg] 0.014 0.0154 0.0137 0.0131

passed passed passed passed

Dithiocarbamates(CS2)

Comparisonof Methods

DITHIOCARBAMATES(CS2)
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DODINE

Dodine

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 90 (94%)

2 < |z-score| < 3 Questionable 5 (5%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

1 (1%)

FalseNegative 0 (0%)

Results 96
FalseNeg. 0
AV 0.100 [mg/kg]
CV* 23.1%
MRRL 0.01 [mg/kg]
UAV-test passed

* CalibrationStd.  in pure solvent 

+ Reasonfor poor performanceΥ αnot correcetedfor recoveryά

***

Moderatelyoverestimatedapparentrecoveriesof Dodinealso observedby EURL-SRM 
Ҧ Attributed to interactionsof Dodinein the injector of LC-MS/MS
Solution: UseMatrix-Basedcalibrationsstandard(See Observation SRM-15)
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Analytical Observation Report SRM-15
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DODINE

Dodine

z-score

n
u

m
b

e
r

o
f

la
b

s

Results 96
FalseNeg. 0
AV 0.100 [mg/kg]
CV* 23.1%
MRRL 0.01 [mg/kg]
UAV-test passed
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EMAMECTINB1A

EmamectinB1a

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 85 (93%)

2 < |z-score| < 3 Questionable 0 (0%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

6 (7%)

FalseNegative 0 (0%)

2x 
z>5

Results 91
FalseNeg. 0
AV 0.0461 [mg/kg]
CV* 21.5%
MRRL 0.01 [mg/kg]
UAV-test passed

* NamedReasonfor tƻƻǊ tŜǊŦƻǊƳŀƴŎŜΥ αdegradationof standardά

ҤReportedrecoveryrate 168 %

*** **

OverestimatedEmamectinrecoveriesalso observedby EURL-SRM 
Attributed to lossesin workingmixtures
Degradation or absorption(?), needsto beclarified

Ҥ
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EMAMECTINB1A

EmamectinB1a

z-score

n
u

m
b

e
r

o
f

la
b

s

2x 
z-score>5
not shown

Results 91
FalseNeg. 0
AV 0.0461 [mg/kg]
CV* 21.5%
MRRL 0.01 [mg/kg]
UAV-test passed
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FOLPET

Folpet

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 69 (77%)

2 < |z-score| < 3 Questionable 8 (9%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

12 (13%)

FalseNegative 1 (1%)

4x 
z>5

Results 89
FalseNeg. 1
AV 0.249 [mg/kg]
CV* 34.5%
MRRL 0.02 [mg/kg]
UAV-test passed
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FOLPET

Folpet

z-score

N
o

o
f

L
a

b
s

4x 
z-score>5
not shown

Results 89
FalseNeg. 1
AV 0.249 [mg/kg]
CV* 34.5%
MRRL 0.02 [mg/kg]
UAV-test passed
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Folpet

PI derived from 

Folpet

 NO PI Spiking

calculated as Folpet

Time after 

Spiking
Extraction Rec % generation rate (%)

15h QuEChERS 32 68

4h QuEChERS 92 19

0h QuEChERS 106 -

15h QuE+1%FA 32 66

4h QuE+1%FA 97 19

0h QuE+1%FA 112 -

Rec Tomato 0.25 ppm

n=2

IMPACT OFILIS

Investigation on FOLPET behaviourDURING THAWING

Loss of Folpet
that goesalongwith

PI generation

Thawedtomato blank was SPIKEDWITHFOLPETand left standingat RT;
Analysis by LC-MS/MS: 
Sample PreparationQuEChERS(No d-SPE) OR FA- QuEChERS(No d-SPE) 
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CAPTAN

Captan

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 64 (70%)

2 < |z-score| < 3 Questionable 7 (8%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

5 (6%)

FalseNegative 7 (8%)

5x 
z>5

Results 84

FalseNeg. 5 +1 (FN*)

AV 0.174 [mg/kg]

CV* 32.9%

MRRL 0.02 [mg/kg]

UAV-test passed

FN*: RL>AV

FR: Result < RL andMRRL 
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CAPTAN

Captan

z-score

n
u

m
b

e
r

o
f

la
b

s

5x 
z-score>5 
not shown

Results 84
FalseNeg. 5 +1 (FN*)
AV 0.174 [mg/kg]
CV* 32.9%
MRRL 0.02 [mg/kg]
UAV-test passed

FN* : RL > AV
FR   : result < RL and MRRL

1x FR
1x FN*
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Captan

THPI derived from 

Captan

NO THPI Spiking

calculated as Captan

Time after 

Spiking
Extraction Rec % generation rate (%)

15h QuEChERS - 102

4h QuEChERS 57 48

0h QuEChERS 104 -

15h QuE+1%FA - 109

4h QuE+1%FA 59 48

0h QuE+1%FA 91 -

Rec Tomato 0.25 ppm

n=2

IMPACT OFILISV

Investigation on CAPTAN behaviourDURING THAWING

Loss of Captan
that goesalongwith

THPIgeneration

Thawedtomato blank was SPIKEDWITHCAPTAN and left standingat RT;
Analysis by LC-MS/MS: 
Sample PreparationQuEChERS(No d-SPE) OR  FA- QuEChERS(No d-SPE) 
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FOLPET

Lab ID

z-
sc

o
re

 

*

**
*

*

** *

FolpetςDefrostingand initial sample temperature

Initial Sample Temperature: 
ƴDeeplyfrozen, ƴSlightlyfrozen, 
ƴJust thawed, ƴCold, ƴRT  

*Defrosting:

Labs having thawed the material >6h

CONCLUSIONS:
ÅSample thawing hasan impactbut it isoneof manypossibleerror sources
ÅInitial Sample TempΦ αfrozenά ŘƻŜǎƴΨǘmeanthat sample was not defrostedpreviously
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CAPTAN

Lab ID

z-
sc

o
re

 

* *
*

*

*

*

*

CaptanςDefrostingand initial sample temperature

Initial Sample Temperature: 
ƴDeeplyfrozen, ƴSlightlyfrozen, 
ƴJust thawed, ƴCold, ƴRT  

*Defrosting:

Labs having thawed the material >6h

CONCLUSIONS:
ÅSample thawing hasan impactbut it isoneof manypossibleerror sources
ÅInitial Sample TempΦ αfrozenά ŘƻŜǎƴΨǘmeanthat sample was not defrostedpreviously
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-5,00

-4,00

-3,00

-2,00

-1,00

0,00

1,00

2,00

3,00

4,00

5,00

6,00

Trends observed for Folpet and Captan

Folpet Z-score Captan Z-score

Underestimation Trend
z-scores: both  <- 0,5

AZ < -0,75

Overestimation Trend
z-scores: both >+ 0,5

AZ > +0,75

48 labs out of 91 analyzing 
for both compounds

Captan/ Folpet ςIndicationsfor a Bias-Correlation
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Folpet
Whole 

Population
Matching ILIS

No. Numerical results 89 22

No. FNs 1 0

No. Outliers ° 2 0

AV [mg/kg] 0.249 0.261

CV* [%] 34.5 20.8

UAV [mg/kg] 0.0115 0.0144

Tolerance [mg/kg] 0.0187 0.0196

passed passed

No matching ILIS

67
1

2

0.242

40.3

0.0151

0.0182

passed

IMPACT OFILIS

Folpet: Impact of ILIS

Procedural__ 10

StAdd-SP__ 4

StAdd-EA__ 2

MM__ 41 (1°)

SB__ 8 (1°)
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Captan
Whole 

Population
Matching ILIS

No. Numerical results 83 25

No. FNs 5+ 1 (FN*) + 1 (FN**) 0

No. Outliers ° 5 1

AV [mg/kg] 0.174 0.177

CV* [%] 32.9 30.1

UAV [mg/kg] 0.0081 0.0136

Tolerance [mg/kg] 0.0131 0.0133

passed failed

No matching ILIS

58
5+ 1 (FN*) + 1 (FN**)

4

0.173

34.9

0.0103

0.013

passed

IMPACT OFILIS

Captan: Impact of ILIS

FN*   : RL > AV
FR : result < RL and MRRL

Procedural__ 7
StAdd-SP__ 4
StAdd-EA__ 1

MM__ 33 (4°)
SB__ 9FR

Comparablystrong fluctuation !!!
Possiblydue to lossesprior to ILIS-addition 

Note: Captanismoresensitive to lossesthan folpet
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DEGRADATION OF CAPTAN AND FOLPET DURING ANALYSIS
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GC-ANALYSIS OFPI ANDTHPI  IN PRESENCE OF PARENTS

MEASUREMENT PI ANDTHPI

Tomatoblank extract (QuEChERS, d-SPE, AP)  
Spiked w. Folpet/ CaptanandPI/THPI at different levels
Simultaneous measurementby GC-MS/MS 

Captan/
THPI

Folpet/
PI

Parent (mg/kg) 0,172 0,249

Degradant(mg/kg) 0,59 0,10

Ratio
Parent/ Degradant

Conc. 0.29 2.54

Mols 0.15 1.27

FOLPET PI
PI measured 

(calibrated w. PI)

overestimation 

of PI

[ppm] error [%]

0,1 0,1 0,11 27%

0,2 0,1 0,11 22%

0,3 0,1 0,14 53%

0,6 0,1 0,19 116%

1 0,1 0,24 178%

CAPTAN THPI
THPI measured 

(calibrated w. THPI)

overestimation 

of THPI

[ppm] error [%]

0,1 0,1 0,13 31%

0,2 0,1 0,12 20%

0,3 0,1 0,15 50%

0,6 0,1 0,19 102%

1 0,1 0,25 159%

spiked in one vial [ppm]

spiked in one vial [ppm]

Situation in PT-material

Low 
Captan/THPI ratio

TAKEAWAY MESSAGE:

IN PRESSENCE OF CAPTAN OR 
FOLPET (PARENT) AT EXCESS 
LEVELS THE LEVELS OF THE 

RESPECTIVE DEGRADANTS TENT TO 
BE OVERESTIMATED !!!
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GC-ANALYSIS OFPI ANDTHPI  IN PRESENCE OF PARENTS
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GC-ANALYSIS OFPI ANDTHPI  IN PRESENCE OF PARENTS

Excel file for the calculation Captan /THPI and Folpet / Phthalimide using 
external calibration (see Description of Procedure )

Excel file for the calculation Captan /THPI and Folpet / Phthalimide using 
standard additions (see Description of Procedure )

https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/Calculation-Captan-Folpet-THPI-PI.xlsx
https://www.eurl-pesticides.eu/library/docs/srm/meth_CaptanFolpet_EurlSrm.PDF
https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/Calculation-captan-folpet-THPI-PI-ViaStadd.xlsx
https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/meth_CaptanFolpet_EurlSRM.pdf
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GC-ANALYSIS OFPI ANDTHPI  IN PRESENCE OF PARENTS

Principle
1) Parent is quantified usingexternalcalbrationandILIS.

2) The rate with which the degradantis formed in the injector (through
thermal decomp. of parent) isdeterminedusingthe externalcalibration.

3) The signalof degradanttheoretically expectedfrom the amountof
parenton the sample iscalculated.

4) The theoretical signalof degradantisdeductedfrom signalof degradant
measuredin sample.

Limitations: Wherethe ratio betweenparentanddegradantisveryhigh 

the quantificationof the degradantisproneto errors(quantificationof
parentandsumis lessaffected)
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PHTHALIMIDE

Phthalimide
(Ref. Value for z-score-calc.: Robust Meanof ALL Results)

LC-Resultstowards the lower end !!

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 68 (82%)

2 < |z-score| < 3 Questionable 4 (5%)

|z -ǎŎƻǊŜμ җ о
Unacceptable

6 (7%)

FalseNegative 5 (6%)

2x 
z>5

Results 78
FalseNeg. 5
Reference 0.134 [mg/kg]
CV* 36.8%
MRRL 0.01 [mg/kg]
UAV-test passed

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

Robust Meanof total population most likely stronglyoverestimated
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PHTHALIMIDE

z-score

n
u

m
b

e
r

o
f

la
b

s

2x 
z-score>5

Results 78
FalseNeg. 5
AV 0.134 [mg/kg]
CV* 36.8%
MRRL 0.01 [mg/kg]
UAV-test passed

LC Resultscontribute
to the distortion

Phthalimide
(Reference: Robust Meanof ALL Results)

questionable
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Analytical Observation Report SRM-42
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LC-Results
(incl. EURL)

GC-
Results

All Results
PT-Participants

NumericalValues 9+1 69 78

Outliers 0 2 2

FNs 1 4 5

α!±ά όwƻōǳǎǘ mean) 0.092 0.140 0.134

CV* 27.0% 35.2% 36.8%

Compare: 
Å Incurred+ Spiked: 0.098 mg/kg
Å EURL-SRM (homogeneitytest): 0.093 mg/kg

Phthalimide: Comparisonof LC andGC results

Toofew resultsrobust meantoo uncertain
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PHTHALIMIDE

Phthalimide

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 45 (54%)

2 < |z-score| < 3 Questionable 13 (16%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

20 (26%)

FalseNegative 5 (6%)

Reference: 0.098 mg/kg 
Sumof incurred+  SpikedLevels

Results 71 (excl. 7 outl.)
FalseNeg. 5
Reference 
(incurred+spiked)

0.098 [mg/kg]

RSD (%) 51.5%
MRRL 0.01 [mg/kg]
UAV-test passed

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

L
C

7x 
z>5

NOTE: This valuewas usedin the updatedPreliminaryReport !
Labs askedto check for sourcesof poor performancebasedon new z-scores
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PHTHALIMIDE

Phthalimide

z-score

n
u

m
b

e
r

o
f

la
b

s 7x 
z-score>5
not shown

Results 71 (excl. 7 outl.)
FalseNeg. 5
Reference 
(incurred+spiked)

0.098 [mg/kg]

RSD (%) 51.5%
MRRL 0.01 [mg/kg]
UAV-test passed

Reference: 0.098 mg/kg 
Sumof incurred+  SpikedLevels
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TETRAHYDROPHTHALIMIDE(THPI)

Tetrahydrophthalimide(THPI)

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 74 (93%)

2 < |z-score| < 3 Questionable 4 (5%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

2 (3%)

FalseNegative 0 (0%)

1x 
z>5

Results 80
FalseNeg. 0
AV 0.590 [mg/kg]
CV* 23.2%
MRRL 0.01 [mg/kg]
UAV-test passed

LC LC LC LC LC LC

LC LC LC LC

LC-Resultswell dispersed!!
Reason: High Parent-Degradantratio, thus reduced

error contribution on GC-results
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TETRAHYDROPHTHALIMIDE(THPI)

Tetrahydrophthalimide(THPI)

z-score

n
u

m
b

e
r

o
f

la
b

s

1x 
z-score>5

Results 80
FalseNeg. 0
AV 0.590 [mg/kg]
CV* 23.2%
MRRL 0.01 [mg/kg]
UAV-test passed
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z-scores of SUM

Captan + THPI, 

expr. as Captan

excl. 2  Outliers All Results

Robust Mean 1.32 1.33
CV* 20.9% 21.5%

Uncertainty 0.040909 0.041863

Tolerance 0.098855 0.099785
passed passed

EURL-SRM result 1.410 1.410

73 labsreportednumericalresultsfor BOTHcaptanandTHPI (usedfor AV calc.)
18 labsreported resultsfor EITHER captanor THPI
2 labsobtainedFN for captananddid not analyseTHPI (=FN)

SUMMEDEVALUATION: CAPTAN+ THPI

FN

2x 
z>5
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z-Scores: Captan + THPI (Sum) , expr. as Captan

SUMMEDEVALUATION: CAPTAN+ THPI

only those73 resultscontainingboth captanandTHPI
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CONCENTRATIONS: Captan + THPI (Sum) , expr. as Captan

Captan + THPI, expr. as Captan

only captan

SUMMEDEVALUATION: CAPTAN+ THPI
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z-scores of SUM

Folpet + PI, 

(expr. as Folpet)

excl.  4 Outliers All Results
Robust Mean 0.510 0.522

CV* 19.9% 20.7%
Uncertainty 0.015173 0.015727

Tolerance 0.038283 0.039183
passed passed

CVUA Conc. 0.487 0.487

74 labsreportednumericalresultsfor BOTH Folpet andPI(usedfor AV calc.) 
19 labsreportedresultsfor EITHER Folpet or PI

SUMMEDEVALUATION: FOLPET+ PI

4x 
z>5
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z-Scores: Folpet + PI (Sum) , expr. as Captan

SUMMEDEVALUATION: FOLPET+ PI

only those74 resultscontainingboth FOLPET andPI
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Folpet + PI (SUM) , expr. as Folpet

Concentrations : Folpet + PI (Sum) , expr. as Folpet

Only Folpet

SUMMEDEVALUATION: FOLPET+ PI
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PYMETROZINE

Pymetrozine

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 93 (92%)

2 < |z-score| < 3 Questionable 5 (5%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

2 (2%)

FalseNegative 1 (1%)

1x 
z>5Results 100

FalseNeg. 1
AV 0.150 [mg/kg]
CV* 28.2%
MRRL 0.02 [mg/kg]
UAV-test passed

* Low recovery and no correction
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PYMETROZINE

Pymetrozine

z-score

n
u

m
b

e
r

o
f

la
b

s

1x 
z-score>5

Results 100
FalseNeg. 1
AV 0.150 [mg/kg]
CV* 28.2%
MRRL 0.02 [mg/kg]
UAV-test passed

Variouslabswith low
recoveriesandno

correctionfor recovery
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RESULT OVERVIEW

OPTIONALCompounds
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BIFENAZATE(SUM)

Bifenazate(sum)

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 53 (90%)

2 < |z-score| < 3 Questionable 4 (7%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

2 (3%)

FalseNegative 0 (0%)

2x 
z>5

Results 59
FalseNeg. 0
AV 0.296 [mg/kg]
CV* 26.0%
MRRL 0.03 [mg/kg]
UAV-test passed

Ca. 1 % asBifenazate-Diazene
Ca. 99 % asBifenazate
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BIFENAZATE(SUM)

Bifenazate(sum)

z-score

n
u

m
b

e
r

o
f

la
b

s

2x 
z-score>5

Results 59
FalseNeg. 0
AV 0.296 [mg/kg]
CV* 26.0%
MRRL 0.03 [mg/kg]
UAV-test passed
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Analytical Method Report  SRM-34
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Transformation of Bifenazatediazeneto Bifenazateby AA
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CHLORIDAZON-DESPHENYL

Chloridazon-desphenyl

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 23 (70%)

2 < |z-score| < 3 Questionable 0 (0%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

1 (4%)

FalseNegative 8 (33%)

1x 
z>5

Results 25
FalseNeg. 7
AV 0.0616 [mg/kg]
CV* 23.7%
MRRL 0.02 [mg/kg]
UAV-test passed

FR: Result < RL & MRRL
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CHLORIDAZON-DESPHENYL

Chloridazon-desphenyl

z-score

n
u

m
b

e
r

o
f

la
b

s

1x 
z-score>5

Results 25
FalseNeg. 7
AV 0.0616 [mg/kg]
CV* 23.7%
MRRL 0.02 [mg/kg]
UAV-test passed

7x FN, 1x FR 
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CHLORIDAZON-DESPHENYL

Blank Tomato Extract(QuPPe)

TomatoExtract(QuPPe) + 0.01µg/mLChloridazon-desphenyl(= 0.02 mg/kg) 

lesssensitive

MRM interferred in somematrices, 
but not in tomato

146/117

148/119
146/66

146/117
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ETU

ETU

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 15 (79%)

2 < |z-score| < 3 Questionable 3 (16%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

0 (0%)

FalseNegative 1 (6%)

Results 19 (18 numerical)
FalseNeg. 1
AV 0.0629 [mg/kg]
CV* 33.1%
MRRL 0.01 [mg/kg]
UAV-test failed
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ETU

ETU

z-score

n
u

m
b

e
r

o
f

la
b

s

Results 19 (18 numerical)
FalseNeg. 1
AV 0.0629 [mg/kg]
CV* 33.1%
MRRL 0.01 [mg/kg]
UAV-test failed
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ETU

All Participants
(PreliminaryReport)

excl. αн Outliersά

NumericalResultsconsidered 18 16
Robust Mean 0.0629 0.0591

AlgASTD 0.020807 0.017160

CV* 33.1% 29.1%
Uncertaintyof AV 0.006130 0.005362

Tolerance(usingFFP 25%) 0.004715 0.004429
failed failed

N=18 (numerical) N=16 (numerical)
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ETU (z-score rangeconsideringthe UAV)
AVmin=AV-UAV; AVmax=AV+UAV

These Labs maintain an acceptablez-score 
evenwhen a applyingthe UAV unfavourably
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ETU

+ EURL-SRM result
(excl. 2 Outliers)

+ EURL-SRM + 3rdC  result
(excl. 2 Outliers)

NumericalResultsconsidered 17 18
Robust Mean 0.0589 0.0598

AlgA STD 0.016315 0.016240

CV* 27.7% 27.2%
Uncertainty 0.004946 0.004784

Tolerance(usingFFP 25%) 0.004418 0.004485
failed failed

SRM SRM 3rdC

N=17 (numerical) N=18 (numerical)
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ETU (N=18); z-score rangeconsideringthe UAV
AVmin=AV-UAV; AVmax=AV+UAV

These Labs maintain an acceptablez-score 
evenwhen a applyingthe UAV unfavourably
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Screening of

Dithiocarbamate Marker Compounds

- or -

how to employ the

DTC-analysis method via CS2 more

efficiently

DITHIOCARBAMATES
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Poster at the EPRW 2022

Screening of Dithiocarbamate Marker Compounds

DITHIOCARBAMATES
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Background:

The common moiety method for DTCs[1] has SEVERAL LIMITATIONS:

a. It only allows a collective DTC-analysis (no differentiation between

individual DTC-groups (not to mention individual active substances)

b. No differentiation between CS2 originating from naturally occurring 

components of some matrices (e.g. brassica and allium family) and 

CS2 originating from DTC-fungicides

c. The methods are mostly very troublesome as the cleavage of the 

DTCs is usually conducted at elevated temperatures for several hours

d. High amounts of hydrochloric acid and tin chloride are consumed

[1] (DIN EN 12396-1:1999-1 and DIN EN 12396-2:1998-12)

DITHIOCARBAMATES
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Aims of our study:

Å Identify possible DTC metabolites and/or reaction products (ñDTC-markersò) 

that are ideally é

a. amenable to established MRMs such as QuEChERS and QuPPe

b. analyzable using standard LC- and GC-MS/MS equipment 

c. commercially available

d. specific to treatments with DTC-fungicides

Å Selected DTC-markers should be suitable as triggers for subsequent DTC-

analyses

Å Improve cost/benefit ratio - prevent unnecessary use of common moiety method

DITHIOCARBAMATES
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Marker substance
Chemical 
structure

Chroma-
tography

MS-
ionization

Remarks
Incorporated

in study?
Usefulness
asa trigger

Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)

DITHIOCARBAMATES

Goodmarkers
for EBTCs

Marker substance
Chemical 
structure

Chroma-
tography

MS-
ionization

Remarks
Incorporated

in study?
Usefulness
asa trigger

Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)



Slide 99

EURLs for Residues of Pesticides

Marker substance
Chemical 
structure

Chroma-
tography

MS-
ionization

Remarks
Incorporated

in study?
Usefulness
asa trigger

Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)
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Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)

DITHIOCARBAMATES

Too few samples were positive. 

More analyses needed to finally decide. 
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Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)
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Ethylene-bis-dithiocarbamatemarkers

Ethylene-bis-isothiocyanate
όαeBICάύ
CAS 3688-08-2

GC EI neg. yes High

Ethylene thiourea
όα9¢¦άύ
CAS 96-45-7

LC
(HILIC)1) ESI pos. yes High

Ethylene urea
όα9¦άύ
CAS 120-93-4

LC
(HILIC)1) ESIpos. yes High

S-methyl-ethylenethiourea
όα{-Me-9¢¦άύ
CAS 20112-79-2

LC
(HILIC)1) ESI pos.

ÅOftenfound at verylow levels (<1 ppb);of low specifictyasthere was 
no significantdifferenceregardingits findings(andlevels) in the group
of CS2-containing andthe groupof non-CS2-contaning samples
ÅIn relevant samples: alwaysaccompaniedby eBICand/or ETU, EU 

yes Low

Hydantoin
CAS 461-72-3

LC
(HILIC)1)

ESIpos. &
ESI neg.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

Ethylene diamine
όα95!άύ
CAS 107-15-3

LC
(HILIC)1) ESI pos.

ÅJust oneusefulMRM available
ÅPoor sensitivity

- -

3H,5H,6H-imidazo[2,1-c]-
[1,2,4]dithiazole-3-thione 
όα9ǘŜƳάύ
CAS 33813-20-6

LC 
(HILIC1)/

RP)
ESIpos.

ÅJust two findingsout of 540 total samples, togetherwith at least 2 other
EBDTC markers
ÅLimited standardstability
ÅStabilityissuesin matrixextracts

yes Low

Dimethyl-dithiocarbamatemarkers

N,N-dimethyldithiocarbamate
όαDibamάύ
CAS 128-04-1

LC (?) ESI neg.
ÅLimited standardstability (highlyreactive)
ÅChromatography difficult

- -

2-(dimethylamino)-4,5-dihydro-
1,3-thiazole-4-carboxylic acid
όαaмάύ
CAS 1417542-99-4

LC
(HILIC)1)

ESI pos. /
(ESI neg.?)

ÅStandard not commerciallyavailableyet yes TBD

Dimethylthioformamide
(DMTF)
CAS 758-16-7

GC / LC 
(HILIC)1)

EI neg. /
ESIpos.

yes TBD

Dimethylamine
όα5a!άύ
CAS 124-40-3

LC
(HILIC)1) ESIpos. ÅUbiquitousup to amountsof approx. 1 mg/kg yes Verylow

N-Nitrosodimethylamine
CAS62-75-9

LC
(HILIC)1) ESIpos.

ÅReportedformation duringwater treatment
ÅPoor sensitivity

- -

N,N-dimethyldithiocarbamate-
methyl
CAS 3735-92-0

GC EI neg. yes TBD

Propylene-bis-dithiocarbamatemarkers

Propylene-bis-isothiocyanate
όαpBICάύ
CAS 109704-32-7

GC EI neg. yes
Tentatively

high

Propylenethiourea
όαt¢¦άύ
CAS 2122-19-2

LC
(HILIC)1) ESI pos. yes

Tentatively
high

Propyleneurea
CAS 6531-31-3

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅHigh matrixsuppression

- -

4-Methyl-imidazoline
CAS 1615-03-8

LC
(HILIC)1) ESI pos.

ÅOftenfound at low levels
ÅRelevanceenhancedat a thresholdof 5 µg/kg

yes
Tentatively

high

5-methyl-hydantoin
CAS 616-03-5

LC
(HILIC)1) ESI pos.

ÅESI pos.: poor sensitivity
ÅESIneg.: just oneusefulMRM available

- -

S-methyl-propylenethiourea
όα{-Me-t¢¦άύ
CAS 55536-61-3

- - ÅAnalyticalstandardnot available - -

Propylenediamine
όαt5!άύ
CAS 78-90-0

LC
(HILIC)1) ESI pos.

ÅPoor sensitivity
ÅDetermination via ion-pair LC after traditional acidichydrolysisfor CS2

asit is legallyregulatedaccordingto Reg. (EC) No. 396/2005 2)

- -

6-Methyl-5,6-dihydroimidazo-
[2,1-C][1,2,4]dithiazole-3-
ǘƘƛƻƴŜ όαPropineb-5L5¢άύ
CAS N/A

LC 
(HILIC1)/

RP)
ESIpos.

ÅLimited standardstability
ÅStabilityissuesin matrixextracts

- -

1) QuPPeaŜǘƘƻŘ пΦн όάQuats&CoΦ .9I !ƳƛŘŜέύ ƘǘǘǇǎΥκκǿǿǿΦŜǳǊƭ-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_meth_QuPPe_PO_V12.pdf
2) Intermediate analytical observations as regards the analysis of propinebas propylenediaminefollowing reductive cleavage with HCl/SnCl2 and measurement via ion-pair LC-MS/MS 

(https://www.eurl-pesticides.eu/userfiles/file/EurlSRM/EurlSrm_Observation_Propineb_V1.pdf)

Too few samples were positive. 

More analyses needed to finally decide. 



Slide 101

EURLs for Residues of Pesticides

10.6%

1.4%

4.2%

4.9%

0.7%

9.2%
6.3%

12.7%

3.5% 1.4% 1.4%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 2 3

No. of positive marker(s)

S
h

a
re

 o
f 
s
a
m

p
le

s
 d

e
te

rm
in

e
d

 f
o

r 
C

S
2

(%
)

Groupingof triggeredsamplesfor population 1 
dependingon the numberof EBDTC markersfound

MRL violations

CS2 >0.05 ppm
(>lowest MRL)

CS2 0.01-0.05 ppm
(legally irrelevant)

CS2 <0.01 ppm
(< LOQ)

Usefulnessof EBDTC-markers

CS2-levels in case ofé

ÅONE pos. EBDTC marker: 

Ó LOQ (0.01 mg/kg): ~ 60 %

Ó 0.05 mg/kg (lowest MRL): ~ 45 %
BUT MRL-EXCEEDANCES !!

ÅTWO pos. EBDTC markers:

Ó LOQ (0.01 mg/kg): > 90 %

Ó 0.05 mg/kg (lowest MRL): > 50 %

ÅTHREE pos. EBDTC markers:

Ó 0.05 mg/kg (lowest MRL): >95 %

ethylene thiourea
(ETU)

QuPPe-amenable
det. with LC-MS/MS

ethylene urea
(EU)

QuPPe-amenable
det. with LC-MS/MS

ethylene-bis-isothiocyanate
(eBIC)

QuEChERS- amenable,
det. with GC-MS/MS or -Orbitrap

DITHIOCARBAMATES

Relationship between no. of detected 

EBDTC-markers and CS2-levels
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ÅONE pos. EBDTC marker: 

Ó LOQ (0.01 mg/kg): ~ 60 %

Ó 0.05 mg/kg (lowest MRL): ~ 45 %
BUT MRL-EXCEEDANCES !!

ÅTWO pos. EBDTC markers:

Ó LOQ (0.01 mg/kg): > 90 %

Ó 0.05 mg/kg (lowest MRL): > 50 %

ÅTHREE pos. EBDTC markers:

Ó 0.05 mg/kg (lowest MRL): >95 %

ethylene thiourea
(ETU)

QuPPe-amenable
det. with LC-MS/MS

ethylene urea
(EU)

QuPPe-amenable
det. with LC-MS/MS

ethylene-bis-isothiocyanate
(eBIC)

QuEChERS- amenable,
det. with GC-MS/MS or -Orbitrap

DITHIOCARBAMATES

Relationship between no. of detected 

EBDTC-markers and CS2-levels

Propability
for relevant 
CS2-levels
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Groupingof triggeredsamplesfor population 1 
dependingon the numberof EBDTC markersfound

MRL violations

CS2 >0.05 ppm
(>lowest MRL)

CS2 0.01-0.05 ppm
(legally irrelevant)

CS2 <0.01 ppm
(< LOQ)

Usefulnessof EBDTC-markers

CS2-levels in case ofé

ÅONE pos. EBDTC marker: 

Ó LOQ (0.01 mg/kg): ~ 60 %

Ó 0.05 mg/kg (lowest MRL): ~ 45 %
BUT MRL-EXCEEDANCES !!

ÅTWO pos. EBDTC markers:

Ó LOQ (0.01 mg/kg): > 90 %

Ó 0.05 mg/kg (lowest MRL): > 50 %

ÅTHREE pos. EBDTC markers:

Ó 0.05 mg/kg (lowest MRL): >95 %

ethylene thiourea
(ETU)

QuPPe-amenable
det. with LC-MS/MS

ethylene urea
(EU)

QuPPe-amenable
det. with LC-MS/MS

ethylene-bis-isothiocyanate
(eBIC)

QuEChERS- amenable,
det. with GC-MS/MS or -Orbitrap

DITHIOCARBAMATES

Relationship between no. of detected 

EBDTC-markers and CS2-levels

10 MRL exceedances

would have remained unnoticed

if EBDC-triggers 

were not screened !!!
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MALEICHYDRAZIDE

Maleichydrazide

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 45 (96%)

2 < |z-score| < 3 Questionable 1 (2%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

0 (0%)

FalseNegative 1 (2%)

Results 46
FalseNeg. 1
AV 0.544 [mg/kg]
CV* 16.6%
MRRL 0.05 [mg/kg]
UAV-test passed
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MALEICHYDRAZIDE

Maleichydrazide

z-score

n
u

m
b

e
r

o
f

la
b

s

Results 46
FalseNeg. 1
AV 0.544 [mg/kg]
CV* 16.6%
MRRL 0.05 [mg/kg]
UAV-test passed
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Maleic hydrazide
Whole 

Population
Matching ILIS

No. Numerical results 46 21

No. FNs 1 0

No. Outliers ° 0 0

AV [mg/kg] 0.544 0.523

CV* [%] 16.6 7.6

UAV [mg/kg] 0.0167 0.0108

Tolerance [mg/kg] 0.0408 0.0392

passed passed

1

0

0.563

21.9

0.0308

0.0422

passed

25

No matching ILIS

IMPACT OFILIS

Maleichydrazide: impact of ILIS

Procedural__ 6

StAdd-SP__ 3

StAdd-EA__ 2

MM__ 10

MB 1

SB__ 3
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OXYMATRINE

Oxymatrine

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 34 (94%)

2 < |z-score| < 3 Questionable 2 (6%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

0 (0%)

FalseNegative 0 (0%)

Results 36
FalseNeg. 0
AV 0.198 [mg/kg]
CV* 22.4%
MRRL 0.01 [mg/kg]
UAV-test passed
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OXYMATRINE

Oxymatrine

z-score

n
u

m
b

e
r

o
f

la
b

s

Results 36
FalseNeg. 0
AV 0.198 [mg/kg]
CV* 22.4%
MRRL 0.01 [mg/kg]
UAV-test passed
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ANALYSIS OF MATRINE/OXYMATRINE

Analytical ObservationsReport in Preparation
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ANALYSIS OF MATRINE/OXYMATRINE

Impact of pH on logDandpartitioningbehavior
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ANALYSIS OF MATRINE/OXYMATRINE

Impact of pH on logDandpartitioningbehavior
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ANALYSIS OF MATRINE/OXYMATRINE

QuPPeRecoveries
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FORMETANATE-HCL

Formetanate-HCl

Lab ID

z-
sc

o
re

 

|z -ǎŎƻǊŜμ Җ нAcceptable 58 (72%)

2 < |z-score| < 3 Questionable 7 (9%)

|z-ǎŎƻǊŜμ җ о
Unacceptable

11 (14%)

FalseNegative 5 (6%)

7x 
z>5

Results 76
FalseNeg. 5
AV 0.873 [mg/kg]
CV* 25.5%
MRRL 0.01 [mg/kg]
UAV-test passed

ƴƴ ƴƴƴ ƴƴ ƴ ƴƴƴ

ƴ: Reason for poor performance:

Degradation of Standard

ƴ
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FORMETANATE

Formetanate-HCl
Results 76
FalseNeg. 5
AV 0.873 [mg/kg]
CV* 25.5%
MRRL 0.01 [mg/kg]
UAV-test passed

In 12 out of 15 caseswith z>2
Feedback: Degrad. of FormetanateStd Sln

OUTLIERS

1x 
z-score >10
not shown
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FORMETANATE DEGRADANTS IN EXTRACTS

Compound
3-Formamidophenyl 
methylcarbamate

3-Aminophenyl-N-
methylcarbamate

3-Hydroxyformanilide

CAS 24891-34-7 25635-94-3 24891-35-8

MW (g/mol) 194 166 137

N'-(3-Hydroxyphenyl)-N,N-
dimethyl-formamidine

3-Acetamidophenol 3-Aminophenol

CAS 2656-08-8 621-42-1 591-27-5

MW (g/mol) 164 151 109

Detectedin Stored QuEChERSExtract
Formetanate

Detectedin Stored QuPPeExtract
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MEPTYLDINOCAP

Meptyldinocap

z-score

n
u

m
b

e
r

o
f

la
b

s

12x 
αȊ-ǎŎƻǊŜά Ҕ р !!!

not shown

Results 25
FalseNeg. 3
SPIKINGLEVEL AS REFERENCE
όα!±ά for information only)

0.100 [mg/kg]

RSD (%) 54.6%
MRRL 0.02 [mg/kg]
UAV-test failed

in all 3 casesαwrongreportingά
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2,4-DNOP

2,4-DNOP

z-score

n
u

m
b

e
r

o
f

la
b

s 2x 
z-score>5

Results 11(2 outliers)

FalseNeg. 2
SPIKINGLEVEL AS REFERENCE
όα!±ά for information only)

0.056 [mg/kg]

RSD (%) 45.1%

MRRL 0.01 [mg/kg]

UAV-test failed

No. of results 
too small for 

reliable 
statistical 
evaluation
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MEPTYLDINOCAP(SUM)

Meptyldinocap(sum)

z-score

n
u

m
b

e
r

o
f

la
b

s

2x 
z-score>5

Results 14 (2 outliers)
FalseNeg. 0
AV 0.169 [mg/kg]
RSD % 50.5%
MRRL 0.01 [mg/kg]
UAV-test failed

(AV basedon SpikingLevel) 
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Analytical ObservationsReporton Meptydinocap(sum)

MEPTYLDINOCAP(SUM)

SRM-47
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Simple alkaline

hydrolysis step following

Citrate buffered

QuEChERS (EN 15662)

MEPTYLDINOCAP(SUM)

SRM-47
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MEPTYLDINOCAP(SUM)

Meptyldinocap(sum)

Resultsafter Hydrolysis 
comparableto

Resultsof calculatedsum

Meptyldinocap 

(sum)
calculated

Meptyldinocap 

(sum)
after alk. Hydrolysis

Sample
Concentration

[mg/kg]

Concentration

[mg/kg]

No. 011 0.172 / 0.172 0.165 / 0.167

No. 034 0.169 / 0.159 0.154 / 0.167

No. 050 0.165 / 0.162 0.158 / 0.165

No. 073 0.168 / 0.159 0.155 / 0.158

No. 096 0.164 / 0.163 0.164 / 0.167

No. 112 0.164 / 0.165 0.158 / 0.158

No. 143 0.167 / 0.161 0.155 / 0.166

No. 156 0.169 / 0.166 0.157 / 0.164

No. 183 0.163 / 0.170 0.158 / 0.164

No. 200 0.161 / 0.158 0.161 / 0.153

Mean  (AV) 0.165  (0.169) 0.161  (0.169)

RSD (%) 1.99 1.97

Ssam
2 < (c) ? 3.3E-6 < 0.012 0 < 0.012

Homogeneity test passed passed

Resultsof
HomogeneityTest of

EURL-SRM
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MEPTYLDINOCAP(SUM)

Å Instability of Meptyldinocapin solution (standard solutions, sample extracts): 
5ŜƎǊŀŘŀǘƛƻƴ ǎƭƻǿǎ Řƻǿƴ ŀǘ ƭƻǿ ǇI Ҧ !ŎƛŘƛŦȅ ǎǘŀƴŘŀǊŘǎ

Å Risk of Peak-Mismatch between Meptyldinocapand 2,4-DNOP:

2,4-DNOP: 
5 ng/ mL

Meptyldinocap: 
20ng/ mL

Conc. Ratio of Meptyldinocap: 2,4-DNOP 

Å Here 4:1

Å In PT-sample: ~ 2:1 

ü High Risk of Peak-Mismatch
(Meptyldinocap-peak could be overlooked)

MeptyldinocapAnalysisςERROR SOURCES

4:1

Å LC-MS/MS : ESI (pos.)
Å Parent Ҧpoor sensitivity; 
Å 2,4-DNOP Ҧ X

Å LC-MS/MS : ESI (neg.)
Å Parent Ҧmoderate sensitivity(in-sourcefragmentionto 2,4-DNOP); 
Å 2,4-DNOP Ҧ very high sensitivity (~ 80-Fold more sensitive than parent !!) 
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MEPTYLDINOCAP(ANALYTICAL OBSERVATION)

Å Meptyldinocapstandards typically contain 1-2% 2,4-DNOP (as impurity):
Å Meptyldinocap: In-source fragmentation to 2,4-DNOP in LC-MS/MS 
Å Two peaks within same mass-trace: 

(1) 2,4-DNOP;  (typically the larger peak despite being present at 1-2%)
(2) In-source fragment of Meptyldinocap

MeptyldinocapςError Sources

(1)
(2)

(1)

2%

98 %
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+ 500˃ L QuEChERSextract (spiked with Meptyldinocap(and its 2,6-analogon)) 
+10 ˃ l of 25% aqueous ammonia solution

MEPTYLDINOCAP (OPTIMIZATIONOFHYDROLYSIS)

Incomplete Hydrolysis

Meptyldinocap(sum) ςError Sources

Progress of hydrolysis 

2,4-DNOP moreresistantto
hydrolysisthan its 2,6-

DNOP analogon

in grape extract at 
room temperature
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METHODS USED IN EUPT-SRM17
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R
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%
)

Dodine 90 3 2 1 2 2 100 90% 2%

Emamectin B1a 86 3 2 1 2 2 96 90% 2%

Chlorothalonil 81 7 9 5 1 1 1 105 77% 0%

Folpet 75 7 6 2 1 1 92 82% 0%

Phthalimide 69 4 3 4 1 1 82 84% 1%

Captan 72 6 5 2 1 1 87 83% 0%

THPI 72 4 3 3 1 1 84 86% 1%

Formetanate-HCl 70 3 2 3 78 90% 4%

Bifenazate (sum) 52 3 1 1 2 1 60 87% 2%

Meptyldinocap 24 1 25 96% 0%

2,4-DNOP (free phenol) 13 13 100% 0%

Meptyldinocap (sum) 15 1 16 94% 0%

Pymetrozine 87 3 1 1 2 9 2 105 83% 9%

Oxymatrine 24 1 12 1 38 63% 32%

Cyromazine 47 1 1 45 2 96 49% 47%

Chloridazon-desphenyl 14 1 1 10 26 54% 38%

ETU 5 13 1 19 26% 68%

Maleic hydrazide 2 45 1 48 4% 94%

Dithiocarbamates (expr. as CS2) 44 27 8 12 6 3 100 0% 0%
SUM 898 45 32 20 14 5 3 144 5 4 44 27 8 12 6 3 1270
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UNCERTAINTY OF ASSIGNED VALUE

COMPULSORY / OPTIONALCompounds EU+EFTA

Compound
No. of 

Cbǎ μ 

Outlier

No. of 

Numeric

al 

Results

Result Population

 for AV-

Establishment

AV

[mg/kg]

CV*

[%]

Uncertainty 

of AV (UAV)

[mg/kg]

UAV-

Tolerance

[mg/kg]

Judgement

Captan 7 | 5 84 EU/EFTA-OfLs 0,174 32,9% 0,0083 0,0129 passed

Chlorothalonil 1 | 1 102 EU/EFTA-OfLs 0,151 24,4% 0,0046 0,0113 passed

Cyromazine 0 | 0 92 EU/EFTA-OfLs 0,154 20,3% 0,0041 0,0116 passed

DTCs (expr. as CS2) 2 | 2 97 EU/EFTA-OfLs 0,187 28,4% 0,0068 0,014 passed

Dodine 0 | 0 96 EU/EFTA-OfLs 0,100 23,1% 0,0029 0,0075 passed

Emamectin B1a 0 | 2 91 EU/EFTA-OfLs 0,0461 21,5% 0,0013 0,0035 passed

Folpet 1 | 2 89 EU/EFTA-OfLs 0,249 34,5% 0,0115 0,0187 passed

Phthalimide 5 | 7 78 EU/EFTA-OfLs 0,098 36,8% 0,0071 0,0101 passed

Pymetrozine 1 | 1 100 EU/EFTA-OfLs 0,150 28,2% 0,0053 0,0113 passed

THPI 0 | 1 80 EU/EFTA-OfLs 0,590 23,2% 0,0193 0,0443 passed

Bifenazate (sum) 0 | 2 59 EU/EFTA-OfLs 0,296 26,0% 0,0127 0,0222 passed

Chloridazon-desphenyl 8 | 1 25 EU/EFTA-OfLs 0,0616 23,7% 0,0043 0,0046 passed

ETU 1 | 0 18 EU/EFTA-OfLs 0,0629 33,1% 0,0061 0,0047 failed

Formetanate-HCl 5 | 7 76 EU/EFTA-OfLs 0,873 25,5% 0,0336 0,0655 passed

Maleic hydrazide 1 | 0 46 EU/EFTA-OfLs 0,544 16,6% 0,0167 0,0408 passed

Oxymatrine 0 | 0 36 EU/EFTA-OfLs 0,198 22,4% 0,0093 0,0149 passed

2,4-DNOP (free phenol) 2 | 2 14 Spiking Level 0,056 36,5% 0,0087 0,0042 failed

Mepthyldinocap 3 | 7 25 Spiking Level 0,100 89,8% 0,0161 0,0075 failed

Mepthyldinocap (sum) 0 | 1 16 Spiking Level 0,169 44,0% 0,0275 0,0127 failed
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OVERALL PERFORMANCE I

EU+EFTACOMPULSORY / OPTIONALCompounds

Compound
No. of 

Labs (all)

FNs 

(therein)
AAZ

CV*

[%]
J K L

Captan 91 7 1.5 32.9% 64 7 19

Chlorothalonil 103 1 0.9 24.4% 94 4 5

Cyromazine 92 0 0.7 20.3% 84 6 2

DTCs (expr. as CS2) 99 2 1.1 28.4% 81 8 10

Dodine 96 0 0.8 23.1% 90 5 1

Emamectin B1a 91 0 0.8 21.5% 85 0 6

Folpet 90 1 1.4 34.5% 69 8 13

Phthalimide 83 5 1.5 51.5% 45 13 25

Pymetrozine 101 1 0.9 28.2% 93 5 3

THPI 80 0 0.8 23.2% 74 4 2

Bifenazate (sum) 59 0 1.0 26.0% 53 4 2

Chloridazon-desphenyl 33 8 1.5 23.7% 23 0 9

ETU 19 1 1.1 33.1% 15 3 1

Formetanate-HCl 81 5 1.5 25.5% 58 7 16

Maleic hydrazide 47 1 0.6 16.6% 45 1 1

Oxymatrine 36 0 0.7 22.4% 34 2 0

2,4-DNOP (free phenol) 15 2 2.1 45.1% 10 0 5

Mepthyldinocap 28 3 3.3 54.6% 9 1 18

Mepthyldinocap (sum) 16 0 1.8 50.5% 11 2 3

0% 20% 40% 60% 80% 100%
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OVERALLPERFORMANCE II

Rules for Category A: 

ÅAnalysedfor at least 15 out of 17 compulsory pesticides

ÅCorrectly found at least 9 out of 10 compulsory pesticides
present in test item

ÅNo FPs among compulsory analytes

No. of Labs [%]

Category A 66 56 %

Category B 52 44 %

EU+EFTA
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POOR PERFORMANCEANDFEEDBACK

Â82 EU/EFTA OfLsreported POOR RESULTS* in 225 cases(incl 37 FNs 
and4 FPs)

ÂLabs askedto givefeedbackon measuresto localizeerror sources

ÂPrelim. z-scorescalculation
(1) usingrobust meanasreference

(2) usingspikinglevelasreference(if robust meanwas too uncertain)

Examples: 

a. Mepthyldinocap& Co. -> basedon spikinglevels(robust statisticscouldnot be
applieddue to variable resultsor smallpopulation)

b. Phthalimide-> basedon spikinglevels(z-scoreswill beshownfor info. only)

ÂAs of end of Juli: 73 labsreported reasonsfor 181 cases(80%), in 
somecasesmultiple reasons(total=322 reasons) 

Poor performancefeedback *POOR RESULTS: Prelim. |z|>2 (incl. FNs) 
OR if FPs
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Poor performance Reasons Reported by Labs
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NO REACTION 14 2 6 5 1 3 4 1 2 2 2 2 1 1 46

E) Measurement problems (e.g. poor chromatographic 

separation, poor sensitivity, signal interfered by matrix)
8 1 7 11 3 2 1 3 1 2 1 1 41

J) Erroneous analytical standard (e.g. due to degradation, 

wrong purity, wrong dilution)
2 2 4 10 3 1 1 5 1 1 2 1 1 1 1 1 37

M) other, please describe briefly in Details 6 1 5 5 4 3 2 3 1 2 2 2 36

A) Lack of experience
6 2 2 2 1 5 2 3 2 1 4 2 1 33

B) Anal. procedure was inappropriate (e.g. hydrolysis cond. 

too weak; recov. too low; sensitiv. too poor, RL<AV)
8 2 3 2 3 1 2 2 2 2 1 28

D) Analyte losses during the procedure (e.g due to 

degradation, unfavorable partitioning, adsorption)
2 1 5 9 2 1 3 2 1 26

F) Misinterpretation / Misevaluation of measurement data 3 2 3 3 1 1 2 1 1 1 1 19

H) Result not properly corrected for recovery 2 1 1 2 2 1 3 2 1 15

L) Transcription- / documentation-/ communication-/ error 1 4 1 4 2 12

I) Calculation error (e.g. use of wrong factor, to express 

residue as required in PT; to address dilutions etc.)
3 3 1 1 1 1 10

C) Analytical procedure was appropriate but it was not 

properly performed
1 1 2 1 1 1 3 10

G) Inappropriate / erroneous calibration approach (e.g. Matrix 

effects not properly compensated)
1 1 1 2 1 1 7

F) Misinterpretation / Misevaluation of measurement data / 

Misunderstanding of the target pesticide
1 1

K) Deficient QC-measures not noticing that method leads to 

FNs, FPs or strongly biased results (e.g. no recov. test)
1 1

Gesamtergebnis 54 7 32 45 32 24 22 13 6 16 7 8 11 6 11 11 5 2 1 1 2 2 1 3 322
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QuPPe-Method
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EURLs for Residues of Pesticides

Relevanceof QuPPe

Findingsof QuPPe-compounds
in Routine Samples
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EURLs for Residues of Pesticides

Relevanceof QuPPe

Findingsof QuPPe-compounds
in Routine Samples
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EURLs for Residues of PesticidesResidueFindings
in food of plant origin (2021)

NR: Not Regulated as Pesticide

Contaminant

NR

No MRLs needed

NR

NR

NR

NR

NR

Additive

NR

NR

Contaminant
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é

ResidueFindings
in food of plant origin (2021)
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MRL-Exceedaces2021-(1)
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EURLs for Residues of Pesticides

MRL-Exceedaces2021-(2)
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EURLs for Residues of Pesticides

MRL-Exceedaces2021-(3)
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EURLs for Residues of Pesticides

MRL-Exceedaces2021-(3)
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Á Botharenon-selektive herbicides

Á Botharebannedin the EU 

Á Still widelyusedelswhere, e.g. ascrop-desiccants(e.g. potatoes, oilseeds, cereals)

Analysis of Diquat (DQ) andParaquat(PQ) ςCritical Points

Diquat(DQ)
Paraquat(PQ)
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Á MRLs mostlyat the LOQ with someexeptions

e.g.:

Á PARAQUAT

Á Rice(0.05 ppm)

Á DIQUAT

Á Oats: 2 ppm
Á Potatoes: 0.1 ppm
Á Oilseeds; Linseed5 ppm, Rapeseed: 1.5 ppm, Sunflowerseed0.9 ppm, 

Soy0.3 ppm, Oat2 ppm
Á Pulses: 0.2 ppm (Peas0.3 ppm), 
Á Treenuts: 0.2 ppm
Á Tree fruits (Citrus, Pomefruit, Stone fruit ΧύΥ лΦлн ǇǇƳ
Á Other fruits: Strawberries: 0.05 ppm; Bananas0.02 ppm

Analysis of Diquat (DQ) andParaquat(PQ) ςCritical Points

Vázquez C (2015)
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ÁPQ / DQ reactwith O2 formingPQ / DQ radicalsandOxigenRadicals

ÁPQ/DQ radicalsreactw. NADPHandPQ/DQ are regenerated

ÁOrganismloosesall ist reductionpower anddies

Mechanismof action (also toxicologicallyCritical)

HOǒ(Hydroxy radicals)

H2O2

NADPH (reduction cofactor in cells) 
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DiquatandParaquatςANALYTICAL CHALLENGES:

Variability of MRM-Ion-Ratios

DQ andPQ form variousprecursorions:

- Dications[M] 2+ 

- Radicalcations[M]+*

- Deprotonated cations [M-H+]+

The relative generation rate of the precursor ions depends on: 

- Compositionof mobile phase (including co-eluting matrix) 
- Design and condition of the LC-MS/MS interface 

Diquat(DQ)

Paraquat(PQ)
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DiquatandParaquatςAnalytical Challenges:
Variability of MRM-Ion-Ratiosdependingon matrix

DICATION

DEPROTONATED CATION

RADICAL CATION



Slide 145

EURLs for Residues of Pesticides

DiquatandParaquatςVariability of MRM-Ion-Ratios

üCalculationsneedto be madewith ILIS-MRMs matching
to thoseof native analyte

üMRMs basedon dication-precusorsprovide the least 
fluctuating signals

DICATION (M2+): RSD 3.5%  

DEPROTONATED CATION ([M-H]+): RSD 9.5%

RADICAL CATION ([M
.
]+: RSD 11.5%

Variability of relative arearatios againstILIS (usingmatchingMRM) 
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DiquatandParaquatςStandard stability

- DQ / PQ (andILISs) aresensitive to degradation(especiallyif exposedto sunlight)

- Water containing10 % ACN provedsuitablefor stock andworkingsolutions
(evenwhenexposedto sunlight)

- Ring-labelledDQ-D8 ismuchmorestablethan DQ-D4

Examplefor DQ-stability
at different storageconditions

Diquat-D4 Diquat-D8

The EURL-SRM has
synthesizedthis ILIS


