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Preface 

In 2024, the Danish Chemical Inspection Service, operating under the Danish Environmental 
Protection Agency (the Danish EPA), conducted a control campaign of plant protection 
products (PPP) available on the Danish market. This control aligns with the objectives set forth 
in the Danish National “Strategy of Pesticides 2022-2026" (Ref. 1). 
The aim of the 2024 campaign was to analyse plant protection products to ensure that the 
concentration of active substances in the products complied with the labelled content and the 
specifications provided by manufacturers to the Danish Environmental Protection Agency. 
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Abbreviations 

a.s.: Active substance 
CIPAC: Collaborative International Pesticides Analytical Council 
DANAK: Danish Accreditation and Metrology Fund 
Danish EPA: The Danish Environmental Protection Agency 
DTI: Danish Technological Institute 
GC-FID: Gas chromatography - flame ionization detection 
HPLC-DAD: High-performance liquid chromatography - diode array detection 
LC-MS/MS: Liquid Chromatography-Tandem Mass Spectrometry 
MAM: Multi-active method 
PPP: Plant Protection Products 
RSD: Relative standard deviation 
STD: Standard deviation 
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Resume 

Denne rapport præsenterer den analytiske kemiske kontrol af plantebeskyttelsesmidler (PPP, 
pesticider) og blev udført af Miljøstyrelsen, Kemikalieinspektionen, i 2024. Den planlagte 
kontrolkampagne omfattede 24 forskellige aktivstoffer i forskellige kombinationer i 32 plante-
beskyttelsesmidler. Produkterne blev analyseret for at verificere, om indholdet af de respektive 
aktivstoffer i produkterne var i overensstemmelse med produktspecifikationen samt dansk 
lovgivning. De målte resultater blev sammenlignet med toleranceintervallerne, som findes 
specificeret i Bekendtgørelse om Bekæmpelsesmidler Nr. 1503 10/12/2024 (Ref. 2) og EU 
Forordning Nr. 546/2011 (Ref. 3). 
 
Følgende produkter blev analyseret i den planlagte kontrolkampagne: 

• 26 herbicider indeholdende aktivstofferne Aclonifen, Bentazon, Clomazon, Diflufenican, 
Ethofumesat, Fenoxaprop-P-ethyl, Foramsulfuron, Glyphosat, Halauxifen-methyl, 
Iodosulfuron-methyl natrium, MCPA, Mesosulfuron-methyl, Pelargonsyre, Picloram, 
Propyzamid, Prosulfocarb og Pyridat. 

• 3 fungicider indeholdende aktivstoffer Boscalid, Fludioxonil og Pyraclostrobin. 
• 3 vækstregulatorer indeholdende aktivstoffer Ethephon, Mepiquat-Chlorid, Metconazol og 

Trinexapac-ethyl. 
 
Indholdet af de målte aktivstoffer var i overensstemmelse med det deklarerede indhold for 37 
af aktivstofanalyserne, idet resultaterne var indenfor toleranceintervallet. For 3 af aktivstof-
analyserne var det pga. analysens måleusikkerhed ikke muligt definitivt at konkludere, at 
resultaterne overholdt gældende dansk lovgivning. For 1 aktivstofanalyse var indholdet ikke i 
overensstemmelse med det deklarerede indhold, idet resultatet var udenfor toleranceinter-
vallet. 
 
Fysisk-kemiske tests blev desuden udført på alle 32 PPP’er: 

• Udseendet af 32 produkter blev vurderet. 
• Densitet blev målt på 27 produkter. 
• Vedvarende skumdannelse blev testet på 29 produkter. 
• Emulsionsstabilitet blev vurderet på 8 produkter. 
• Suspensibilitet blev målt på 11 produkter. 

 
Testresultaterne for alle fysisk-kemiske egenskaber var i overensstemmelse med 
produkternes specifikationer eller var indenfor de lovlige krav og tolerancer. 
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Oversigt over analyserede PPP og aktivstoffer i den planlagte kontrolkampagne: 
 
Aktivstof Antal analyserede 

produkter  
Antal indenfor 
toleranceinterval 

Antal udenfor 
toleranceinterval 

Aclonifen 3 3 0 

Bentazon 1 1 0 

Boscalid 2 2 0 

Clomazon 4 4 0 

Diflufenican 1 1 0 

Ethephon 1 1 0 

Ethofumesat 1 1 0 

Fenoxaprop-P-ethyl 1 1 0 

Fludioxonil 1 1 0 

Foramsulfuron 1 1 0 

Glyphosat 3 3 0 

Halauxifen-methyl 1 1 0 

Iodosulfuron-methyl 
natrium 

5 3 1* 

MCPA 1 1 0 

Mepiquat-Chlorid 2 2 0 

Mesosulfuron-methyl 3 3 0 

Metconazol 1 1 0 

Pelaronsyre 1 1 0 

Picloram 1 1 0 

Propyzamid 1 1 0 

Prosulfocarb 3 1 2* 

Pyraclostrobin 1 1 0 

Pyridat 2 1 1 

Trinexapac-ethyl 1 1 0 

Total 41 37  1 (3*) 

* Grundet måleusikkerheden for analyseresultatet kan det ikke endeligt konkluderes, at 
produktindholdet af aktivstof ikke er i overensstemmelse med dansk lovgivning. 
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Abstract 

This report presents the analytical chemical control of plant protection products (PPP, 
pesticides) on the Danish market and was carried out by the Danish Environmental Protection 
Agency (Danish EPA), The Danish Chemical Inspection Service, in 2024. 
The planned control campaign covered 24 active substances in different combinations in 32 
plant protection products. The products were analysed to verify whether the content of the 
respective active substances in the products complied with the product specification and 
Danish regulation. The measured results were compared to acceptance tolerance intervals, as 
specified in the Danish Statutory Order on Pesticides No. 1503 of 10/12/2024 (Ref. 2) and EU 
Regulation No. 546/2011 (Ref. 3). 
 
The following products were analysed in the planned control campaign: 

• 26 herbicides containing active substances as Aclonifen, Bentazone, Clomazone, 
Diflufenican, Ethofumesate, Fenoxaprop-P-ethyl, Foramsulfuron, Glyphosate, Halauxifen-
methyl, Iodosulfuron-methyl-sodium, MCPA, Mesosulfuron-methyl, Pelargonic acid, 
Picloram, Propyzamide, Prosulfocarb, and Pyridate. 

• 3 fungicides containing the active substances Boscalid, Fludioxonil, and Pyraclostrobin. 
• 3 growth regulators containing the active substances Ethephon, Mepiquat-Chloride, 

Metconazole, and Trinexapac-ethyl. 
 
The content of the measured active substances complied with the declared content for 37 
active substances as the results were within the range of tolerance. Due to the measurement 
uncertainty of the analytical method of 3 active substances, it was not possible to definitively 
conclude that they do not comply with Danish law. For 1 active substance, the content did not 
comply with the declared content as the result was outside the range of tolerance. 
 
Physico-chemical tests were performed on all 32 PPPs: 

• The appearance of 32 products was assessed. 
• Density was measured on 27 products. 
• Persistent foaming was performed on 29 products. 
• The emulsion stability of 8 products was assessed. 
• Suspensibility was measured on 11 products. 

 
The test results of all physico-chemical properties were comparable with the product 
specifications or were within the legal requirements and tolerances. 
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Overview of analysed products and active substances in the planned control campaign: 
 
Active Substance No. of analysed 

products 
No. within tolerance No. outside tolerance 

Aclonifen 3 3 0 

Bentazone 1 1 0 

Boscalid 2 2 0 

Clomazone 4 4 0 

Diflufenican 1 1 0 

Ethephon 1 1 0 

Ethofumesate 1 1 0 

Fenoxaprop-P-ethyl 1 1 0 

Fludioxonil 1 1 0 

Foramsulfuron 1 1 0 

Glyphosate 3 3 0 

Halauxifen-methyl 1 1 0 

Iodosulfuron-methyl-
sodium 

5 4 1* 

MCPA 1 1 0 

Mepiquat-Chloride 2 2 0 

Mesosulfuron-methyl 3 3 0 

Metconazole 1 1 0 

Pelargonic acid 1 1 0 

Picloram 1 1 0 

Propyzamide 1 1 0 

Prosulfocarb 3 1 2* 

Pyraclostrobin 1 1 0 

Pyridate 2 1 1 

Trinexapac-ethyl 1 1 0 

Total 41 37 1 (3*) 

* Due to the measurement uncertainty of the analysis, it was not possible to definitively conclude that the 
results of the active substance content do not comply with Danish law. 
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1. Plant Protection Product 
Control Campaign 2024 

1.1 Collected Products 
 
The planned Plant Protection Product (PPP) control campaign in 2024 examined 32 products 
covering 24 different active substances (a.s.) in various combinations and formulation types. 
The selection of products and active substance was based on: 

• Sales figures from previous years. 
• Retail availability. 
• Inclusion of the active substance in prior campaigns. 

 
The Danish Chemical Inspection Service, under the Danish Environmental Protection Agency, 
collected all products from wholesale dealers/importers and retail outlets from November 2023 
to June 2024. TABLE 1 provides a list of the selected active substances. 
 

TABLE 1. Overview of the selected active substances. 

Area of application Active Substance CAS No. 

Aclonifen 74070-46-5 

Bentazone 25057-89-0 

Clomazone 81777-89-1 

Diflufenican 83164-33-4 

Ethofumesate 26225-79-6 

Fenoxaprop-P-ethyl 71283-80-2 

Foramsulfuron 173159-57-4 

Glyphosate 1071-83-6 

Halauxifen-methyl 943831-98-9 

Iodosulfuron-methyl-sodium 144550-36-7 

MCPA 94-74-6 

Mesosulfuron-methyl 208465-21-8 

Pelargonic acid 112-05-0 

Picloram 1918-02-1 

Propyzamide 23950-58-5 

Prosulfocarb 52888-80-9 

Herbicide 

Pyridate 55512-33-9 

Boscalid 188425-85-6 

Fludioxonil 131341-86-1 Fungicides 

Pyraclostrobin 175013-18-0 

Ethephon 16672-87-0 

Mepiquat-Chloride 24307-26-4 

Metconazole 125116-23-6 
Growth regulators 

Trinexapac-ethyl 95266-40-3 
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The collected products were stored in their original packaging at ambient temperature and 
protected from light at Chemical Characterisation and Services, Danish Technological Institute 
(DTI) (Ref. 4). 
 
1.2 Regulatory Framework - Active Substance Tolerances 
 
The Danish Statutory Order on Pesticides No. 1503 of 10/12/2024 (Ref. 2) and EU Regulation 
No. 546/2011 (Ref. 3) outlines the general tolerance of deviation from the declared content of 
the active substance. These tolerances are presented in TABLE 2. 
Therefore, the objective of the Danish EPA was to determine the a.s. content in the PPP. The 
quantitative analysis results were subsequently compared to the product specification and the 
declared content on the product label supplied by the registration holder to ensure compliance 
of the PPP. 
 

TABLE 2. The tolerance of deviation from the declared content of the active substances 
(Ref 2) 

Declared content in g/kg or g/L at 20 °C Tolerance of deviation 

Up to 25 ± 15% homogeneous formulation  
± 25% non-homogeneous formulation 

More than 25 up to 100 ± 10% 

More than 100 up to 250 ± 6% 

More than 250 up to 500 ± 5% 

More than 500 ± 25 g/kg or ± 25 g/L 

 
1.3 Plant Protection Products Analysis Program 
 
The analytical program was performed by “Chemical Characterisation and Service” a centre at 
Danish Technological Institute (DTI). DTI is a self-owned and not-for-profit institute (Ref. 4).  
 
Chemical Characterisation and Services is accredited by The Danish Accreditation and 
Metrology Fund (DANAK), registration number 90, according to DS/EN ISO/IEC 17025:2017 
(Ref. 5). This accreditation includes flexible accreditation for determination of a.s. in PPP and 
biocide products, as well as accredited methods for determining density and persistent 
foaming. 
 
1.3.1 Quantification of Active Substances 
 
The analytical methods employed were adapted from established reference methods, such as 
those published by CIPAC. The quantification of active substances was performed on a 
minimum of five freshly prepared samples for each product. If the average result fell outside 
the predefined tolerance interval, the analysis was repeated using at least five new and freshly 
prepared samples to verify the result. 
The methods used for quantification were validated to ensure reliability and accuracy, 
according to the demands of the Danish accreditation body DANAK (Ref. 5) and guidance 
parameters from SANCO3030 (Ref. 6). The validation process assessed linearity, specificity, 
precision, and accuracy. The validation of the implemented methods was performed on at 
least eight freshly prepared samples of the product. The analyses were distributed over at 
least two days for each product. The mean value of the analyses and the standard deviation 
(STD) were calculated for each day and for all eight results. The recovery percentage was 
determined by adding a known amount of the relevant a.s. to a minimum of five samples of 
each product. The mean recovery and STD were calculated. 
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The expanded uncertainty (k = 2) of the method was calculated by considering the spread of 
the analysis results, the recovery percentage, and the purity of the reference material. The 
expanded uncertainty provides an interval within which the true value is expected to lie with a 
95% confidence. The expanded uncertainty varies depending on the specific analytical 
method, the product formulation, and the purity of the available reference material. 
 
1.3.2 The Physical, Chemical and Technical Properties of the Plant 

Protection Products 
 
A comprehensive set of physical, chemical and technical tests was conducted on the PPPs. 
The tests conducted on the specific product varied depending on the specific formulation type 
of the product. The selected tests were carried out in accordance with the guidelines outlined 
in the reference document on best practices for formulation analysis of pesticide products 
(Ref. 7). The test results were compared to the values specified in the registration report 
provided by the registration holder of the product. 
 
The density of all liquid products (27 products) was measured, and the results were used to 
calculate the active substance content expressed in grams per Liter (g/L). In addition, the PPP 
were submitted for evaluation of appearance (32 products), determination of persistent 
foaming (29 products), suspensibility (11 products), and emulsion stability (8 products). 
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2. Analysis of Active 
Substances 

The planned plant protection product campaign in 2024 examined 32 products. The PPP 
covered three areas of application: Herbicides, Fungicides and Growth Regulators. 
 
2.1 Herbicides 
 
A total of 26 herbicidal PPPs were part of the 2024 campaign. Herbicides are plant protection 
products used to control or eliminate unwanted plants in the agricultural field. The following 
a.s. were individually or in combination present in the 26 herbicide products: Aclonifen, 
Bentazone, Clomazone, Diflufenican, Ethofumesate, Fenoxaprop-P-ethyl, Foramsulfuron, 
Glyphosate, Halauxifen-methyl, Iodosulfuron-methyl-sodium, MCPA, Mesosulfuron-methyl, 
Pelargonic acid, Picloram, Propyzamide, Prosulfocarb and Pyridate. TABLE 5 gives an 
overview of the analytical methods, and when the a.s. was part of a prior control campaign. 
 
2.1.1 Results of Active Substance Concentration in Herbicides 
 
The results of the quantitative determination of the active substance concentration in herbi-
cides are presented for liquid formulations and solid formulations in TABLE 3 and TABLE 4, 
respectively. RSD% represents the relative reproducibility percentage of the analysis of the 
product. 
 
The active substance concentration complied with the declared content and with applicable 
Danish law in 22 products. Due to the measurement uncertainty of the analysis of 3 active 
substances, it was not possible to definitively conclude that they do not comply with Danish 
law. Furthermore, the active substance concentration in 1 product did not comply with the 
declared content. 
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TABLE 3. Analytical results of liquid Herbicidal products (in g/L). 

DTI Sample 
No. 

Active 
Substance 

Declared 
content 
(g/L) 

Tolerance 
Interval 
(g/L) 

Result (g/L) RSD% Comply/ 
Non-comply  

162154-27 
Fenoxaprop-
P-ethyl 

69 62 - 76 74 0.44 Comply 

162154-29 Bentazone 480 456 - 504 494 1.3 Comply 

162154-33 Propyzamide 400 380 - 420 403 0.66 Comply 

226250-1 Clomazone 360 342 - 378 368 0.79 Comply 

226250-2 Aclonifen 600 575 - 625 586 0.70 Comply 

226250-3 Ethofumesat 500 475 - 525 487 1.1 Comply 

Iodosulfuron-
methyl-
sodium 

7.5 6.4 - 8.6 9.2 0.50 * 
226250-4 

Mesosulfuron-
methyl 

7.5 6.4 - 8.6 7.8 1.8 Comply 

226250-5 Clomazone 360 342 - 378 358 0.13 Comply 

Iodosulfuron-
methyl-
sodium 

2 1.7 – 2.3 2.0 1.5 Comply 
226250-6 

Mesosulfuron-
methyl 

10 8.5 - 12  9.7 2.8 Comply 

226250-7 Clomazone 360 342 - 378 353 1.8 Comply 

226250-8 
Iodosulfuron-
methyl-
sodium 

100 90.0 - 110 105 1.7 Comply 

Iodosulfuron-
methyl-
sodium 

50 45 - 55 53 0.85 Comply 
226250-9 

Mesosulfuron-
methyl 

7.5 6.4 – 8.6 8.1 2.6 Comply 

226250-10 Prosulfocarb 800 775 - 825 813 0.59 Comply 

226250-11 Prosulfocarb 800 775 - 825 755 0.93 * 

Aclonifen 500 475 - 525 479 0.57 Comply 
226250-13 

Diflufenican 100 90.0 – 110 96.8 0.60 Comply 

226250-17 Pyridate 600 575 - 625 603 0.94 Comply 

226250-19 Prosulfocarb 800 775 - 825 773 0.76 * 

Halauxifen-
methyl 

10 8.5 – 12 10 0.38 Comply 
226250-20 

Picoloram 48 43 – 53 49 0.19 Comply 

226250-21 MCPA 750 725 - 775 753 1.4 Comply 

226250-23 
Pelargonic 
acid 

500 475 - 525 494 0.81 Comply 

226250-24 Glyphosate 480 456 - 504 457 0.081 Comply 

226250-25 Glyphosate 360 342 - 378 346 1.3 Comply 

 
*Due to the measurement uncertainty of the analysis, it was not possible to definitively conclude that the 
results of the active substance content do not comply with Danish law.  
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TABLE 4. Analytical results of solid Herbicidal products (in g/kg). 

DTI Sample 
No. 

Active 
Substance 

Declared 
content 
(g/kg) 

Tolerance 
Interval 
(g/kg) 

Result 
(g/kg) 

RSD% Compliance  

226250-12 Glyphosate 720 695 - 745 723 1.4 Comply 

226250-14 Pyridate 450 428 - 473 395 2.5 Non-comply 

Iodosulfuron-
methyl-
sodium 

10 7.5 - 13 12 0.49 Comply 
226250-15 

Foramsulfuron 300 285 - 315 294 2.8 Comply 

Aclonifen 500 475 - 525 500 1.3 Comply 
226250-18 

Clomazone 30 27 - 33 31 6.6 Comply 
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TABLE 5. Active substances categorised as Herbicides in the 2024 control campaign. 

Analytical Method 
Name CAS No. Year selected for 

control Principle DTI Method No. Accredited  Adapted from 
reference method 

Molecular structure (Ref. 18) 

Aclonifen 74070-46-5 
2023, 2022, 2019, 
2016, 2008, 2000 

HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 

 

Bentazone 25057-89-0 2019. 2004 HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 
 

Clomazone 81777-89-1 2019, 2016, 2003 HPLC-DAD OA-870, OA-900 Yes - 
 

Diflufenican 83164-33-4 
2023, 2022, 2020, 
2019, 2016, 2012, 
2007 

HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 

  

Ethofumesate 26225-79-6 2022, 2019 HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 
 

Fenoxaprop-P-ethyl 71283-80-2 
2019, 2014, 2008, 
1999 

HPLC-DAD OA-852 Yes CIPAC 484 (Ref. 9) 
 

Florasulam 173159-57-4 
2023, 2018, 2016, 
2005 

HPLC-DAD OA-914 Yes - 
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Analytical Method 
Name CAS No. Year selected for 

control Principle DTI Method No. Accredited  Adapted from 
reference method 

Molecular structure (Ref. 18) 

Glyphosate 1071-83-6 
2023, 2020, 2019, 
2016, 2011, 2003  

HPLC-DAD OA-811 Yes CIPAC 284 (Ref. 10) 
 

Halauxifen-methyl 943831-98-9 2023, 2019 HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 

 

Iodosulfuron-methyl 
sodium 

144550-36-7 
2023, 2022, 2013, 
2004 

HPLC-DAD OA-914 Yes - 

 

MCPA 94-74-6 
2021, 2020, 2016, 
2012, 2004 

HPLC-DAD OA-904 Yes - 
 

Mesosulfuron-methyl 208465-21-8 2023, 2022, 2013 HPLC-DAD OA-914 Yes - 

 

Pelargonic acid 112-05-0 2022, 2019 HPLC-DAD OA-910 Yes - 
 

Picloram 1918-02-1 2022, 2019, 2014 HPLC-DAD OA-857 Yes CIPAC 174 (Ref. 11) 
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Analytical Method 
Name CAS No. Year selected for 

control Principle DTI Method No. Accredited  Adapted from 
reference method 

Molecular structure (Ref. 18) 

Propyzamide 23950-58-5 2020, 1999 HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 
 

Prosulfocarb 52888-80-9 2023, 2022, 2017, 
2016, 2009 

GC-FID OA-826 Yes - 

 

Pyridate 55512-33-9 2019, 2002 HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 

 

* Please note that applied analytical method depends on the product formulation code. 
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2.2 Fungicides 
 
A total of 3 fungicide PPPs were part of the 2024 campaign. Fungicides are plant protection 
products used to control or eliminate fungal growth in plants/crops in an agricultural setting. 
The following a.s. were individually or in combination present in the 3 fungicidal products: 
Boscalid, Fludioxonil, and Pyraclostrobin. TABLE 8 gives an overview of the analytical 
methods, and when the a.s. was part of a prior control campaign. 
 
2.2.1 Results of Active Substance Concentration in Fungicides 
 
The results of the quantitative determination of the active substance concentration in the 
fungicides are presented for liquid- and solid formulations in TABLE 6 and TABLE 7, 
respectively. RSD% represents the relative reproducibility percentage of the analysis of the 
product. 
 
The active substance concentration complied with the declared content and with applicable 
Danish law for the 3 products. 
 

TABLE 6. Analytical results of liquid Fungicide products (in g/L). 

DTI Sample 
No. 

Active 
Substance 

Declared 
content 
(g/L) 

Tolerance 
Interval (g/L) 

Result (g/L) RSD% Comply/ 
Non-comply  

162154-31 Fludioxonil 100 90 - 110 105 4.0 Comply 

162154-32 Boscalid 500 475 - 525 503 0.57 Comply 

 

TABLE 7. Analytical results of solid Fungicide products (in g/kg). 

DTI Sample 
No. 

Active 
Substance 

Declared 
content 
(g/kg) 

Tolerance 
Interval 
(g/kg) 

Result 
(g/kg) 

RSD% Comply/ 
Non-comply  

Boscalid 267 254 - 280 273 0.81 Comply 162154-28 
 Pyraclostrobin 67 60 - 74 71 0.78 Comply 
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TABLE 8.  Active substances categorised as Fungicides in the 2024 control campaign. 

Analytical Method 
Name CAS No. Year selected for 

control Principle DTI Method No. Accredited  Adapted from 
reference method 

Molecular structure (Ref. 18) 

Boscalid 188425-85-6 
2022, 2021, 2020, 
2015, 2007 

HPLC-DAD OA-902 Yes - 

 

Fludioxonil 131341-86-1 - HPLC-DAD OA-902 Yes 

- 

 

Pyraclostrobin 175013-18-0 
2022, 2021, 2020, 
2019, 2015, 2012, 
2005 

HPLC-DAD OA-887 Yes 
- 

 

* Please note that applied analytical method depends on the product formulation code. 
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2.3 Growth Regulators 
 
A total of 3 growth regulator PPPs were part the 2024 campaign. Growth regulators are plant 
protection products used to influence the growth and development of plants. They are often 
applied in agricultural settings to modify processes such as growth, flowering, fruiting, and 
maturation. The following a.s. were individually or in combination present in 3 growth regulator 
products: Ethephon, Mepiquat-Chloride, Metconazole, and Trinexapac-ethyl. TABLE 10 gives 
an overview of the analytical methods and shows when the a.s. was part of a prior control 
campaign. 
 
2.3.1 Results of Active Substance Concentration in Growth 

Regulators 
 
The results of the quantitative determination of the active substance concentration in growth 
regulators are presented for liquid formulations in TABLE 9. RSD% represents the relative 
reproducibility percentage of the analysis of the product. 
 
The active substance concentration complied with the declared content and with applicable 
Danish law for 3 products. 
 

TABLE 9. Analytical results of liquid Growth Regulator products (in g/L). 

DTI Sample 
No. 

Active 
Substance 

Declared 
content 
(g/L) 

Tolerance 
Interval (g/L) 

Result (g/L) RSD% Comply/ 
Non-comply  

Mepiquat-
chloride 

305 290 - 320 301 1.6 Comply 
162154-30 

Ethephon 155 146 - 164 164 2.6 Comply 

Mepiquat-
chloride 

210 197 - 223 211 0.68 Comply 
226250-22 

Metconazole 30 27 - 33 30 1.1 Comply 

226250-26 
Trinexapac-
ethyl 

250 235 - 265 243 0.26 Comply 
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TABLE 10. Active substances categorised as Growth Regulators in the 2024 control campaign 

Analytical Method 
Name CAS No. Year selected for 

control Principle DTI Method No. Accredited  Adapted from 
reference method 

Molecular structure (Ref. 18) 

Ethephon 16672-87-0 
2022, 2018, 2017, 
2006, 1996 

Titration UA-244 No - 

 

Mepiquat-Chloride 24307-26-4 
2022, 2021, 2018, 
2017, 2006 

LC-MS/MS OA-1200 Yes - 
 

Metconazole 125116-23-6 2017, 2015, 2014 HPLC-DAD OA-860 Yes - 

 

Trinexapac-ethyl 95266-40-3 
2023, 2021, 2017, 
2009, 1999 

HPLC-DAD OA-880 Yes CIPAC MAM (Ref. 8) 

 

* Please note that applied analytical method depends on the product formulation code. 
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3. Test for Physical, Chemical 
and Technical Properties on 
Plant Protection Products 

The collected PPPs were submitted to a physico-chemical testing program. The selection of 
tests conducted on the individual products depended on the formulation type. The tests were 
performed in accordance with a reference document presenting best practices for physical, 
chemical, and technical properties on plant protection products during official market control of 
PPPs (Ref. 7). 
The tests included the evaluation of appearance, determination of density, persistent foaming, 
emulsion stability, and suspensibility. The test results were subsequently compared to the 
properties specified in the product registration report. The physico-chemical properties of the 
individual product are subject to confidentiality, and only the general conclusions have been 
included in this report. Details concerning the physico-chemical tests are described below. 
 
3.1 Appearance 
The color and physical state of the formulation were described after homogenisation of the 
product according to DTI’s method UA-407. This method is based on guidelines described in 
SANCO 10473 (Ref. 12). 
 
3.2 Density 
The density of the formulations was determined according to DTI’s analysis method UA-202 or 
UA-312. The methods are equivalent to CIPAC MT 3.2 (Ref. 13). The density of the products 
was determined as the average of a triple determination carried out by measuring with a 
Densito 30 PX densitometer or by Pycnometer. The methods are accredited. 
 
3.3 Persistent Foaming 
The test for persistent foaming was performed in accordance with DTI’s method UA-400, 
equivalent to CIPAC method MT 47.3 (Ref. 14). The highest in-use concentrations prescribed 
for the products were tested. Standard CIPAC water D, prepared according to CIPAC MT 18.1 
(Ref. 15), was used unless otherwise specified for the product. The amount of foam present 
after 1 minute was reported. The test was performed in duplicate for each plant protection 
product. The method is accredited. 
 
3.4 Emulsion Stability 
The emulsion stability was determined via DTI’s method UA-406 equivalent to CIPAC method 
MT 36.4 (Ref. 16). The highest in-use concentrations prescribed for the products were tested. 
Standard CIPAC water D, prepared according to CIPAC MT 18.1, was used unless otherwise 
specified for the product (Ref. 15). The test was performed in duplicate for each plant 
protection product. 
 
3.5 Suspensibility 
The suspensibility of the pesticide products was determined by DTI’s method UA-402. The 
method is equivalent to the CIPAC method MT 184.1 (Ref. 17). The highest in-use 
concentrations prescribed for the products were tested. Standard CIPAC water D, prepared 
according to CIPAC MT 18.1, was used unless otherwise specified for the product (Ref. 15). 
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3.6 Overview of tests for Physical, Chemical, and Technical 
Properties on Plant Protection Products 

The tests conducted on the collected pesticide products are summarised in TABLE 11. 

TABLE 11. Physico-chemical tests performed on the collected pesticide products. The ‘X’ 
signifies which test was performed on the sample. 

DTI sample 
no. 

Appearance Density Persistent 
foaming 

Emulsion 
stability 

Suspensibility 

162154-27 X X X X  

162154-28 X  X  X 

162154-29 X X X   

162154-30 X X X   

162154-31 X X X  X 

162154-32 X X X  X 

162154-33 X* X*    

226250-1 X X X  X 

226250-2 X X X  X 

226250-3 X X X  X 

226250-4 X X X   

226250-5 X X X  X 

226250-6 X X X   

226250-7 X X X  X 

226250-8 X* X*    

226250-9 X X X   

226250-10 X X X X  

226250-11 X X X X  

226250-12 X  X   

226250-13 X X X  X 

226250-14 X  X  X 

226250-15 X  X   

226250-17 X X X X  

226250-18 X  X  X 

226250-19 X X X X  

226250-20 X X X X  

226250-21 X* X*    

226250-22 X X X   

226250-23 X X X X  

226250-24 X X X   

226250-25 X X X   

226250-26 X X X X  

* Results were not compared to the specified values from the registration report of the product as it was 
not available to DTI. 
 
3.7 Conclusion of Physical, Chemical and Technical 

Properties of Plant Protection Products 
The test results of all physico-chemical tests were comparable to the specified values of the 
product or were within the legal requirements and tolerances. 
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Appendix 1 – Selected Plant 
Protection Products 

TABLE 12. PPP products collected for the planned control campaign 2024. 

DTI sample 
no. 

Product Type Active 
Substance 

Reg No. Product Name Registration 
Holder 

162154-27 Herbicide Fenoxaprop-P-
ethyl 

18-432 Primera Super Bayer A/S 

162154-28 Fungicide Boscalid 
Pyraclostrobin 

19-151 Signum BASF A/S 

162154-29 Herbicide Bentazone 19-179 Fighter 480 BASF A/S 

162154-30 Growth 
Regulator 

Mepiquat-
chloride 
Ethephon 

19-4 Terpal BASF A/S 

162154-31 Fungicide Fludioxonil 1-194 Maxim 100 FS Syngenta Nordics 
A/S 

162154-32 Fungicide Boscalid 19-246 Entargo BASF A/S 

162154-33 Herbicide Propyzamide 64-72 Kerb 400 SC Corteva 
Agriscience 
Denmark A/S 

226250-1 Herbicide Clomazone 421-2 Centium 36 CS FMC Chemical 
s.p.r.l., 
Agricultural 

226250-2 Herbicide Aclonifen 18-417 Fenix Bayer A/S 

226250-3 Herbicide Ethofumesat 18-426 Nortron SC Bayer A/S 

226250-4 Herbicide Iodosulfuron-
methyl-sodium 
Mesosulfuron-
methyl 

18-564 Cossack OD Bayer A/S 

226250-5 Herbicide Clomazone 396-57 Kalif 360 CS ADAMA 
Registrations 
B.V. 

226250-6 Herbicide Iodosulfuron-
methyl-sodium 
Mesosulfuron-
methyl 

18-505 Atlantis OD Bayer A/S 

226250-7 Herbicide Clomazone  756-1 Clomate Albaugh TKI 

226250-8 Herbicide Iodosulfuron-
methyl-sodium 

18-493 Hussar OD Bayer A/S 

226250-9 Herbicide Iodosulfuron-
methyl-sodium 
Mesosulfuron-
methyl 

18-569 Hussar Plus 
OD 

Bayer A/S 

226250-10 Herbicide Prosulfocarb 613-5 Roxy EC Globachem NV 

226250-11 Herbicide Prosulfocarb 1-211 Boxer Syngenta Nordics 
A/S 

226250-12 Herbicide Glyphosate 18-684 Roundup 
PowerMax XXL 

Bayer A/S 
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DTI sample 
no. 

Product Type Active 
Substance 

Reg No. Product Name Registration 
Holder 

226250-13 Herbicide Aclonifen 
Diflufenican 

18-631 Mateno Duo 
SC 600 

Bayer A/S 

226250-14 Herbicide Pyridate 631-9 Lentagran 45 Certis Belchim 
B.V. 

226250-15 Herbicide Iodosulfuron-
methyl-sodium 
Foramsulfuron 

18-442 MaisTer Bayer A/S 

226250-17 Herbicide Pyridate 631-14 Onyx EC Certis Belchim 
B.V. 

226250-18 Herbicide Aclonifen 
Clomazone 

421-7 Novitron DAM 
TEC 

FMC Chemical 
sprl 

226250-19 Herbicide Prosulfocarb 613-3 Fidox EC Globachem NV 

226250-20 Herbicide Halauxifen-
methyl 
Picoloram 

Belkar Corteva 
Agrisicence 
Danmark A/S 

Belkar 

226250-21 Herbicide MCPA U 46 M Nufarm 
Deutschland 
GmbH 

U 46 M 

226250-22 Growth 
Regulator 

Mepiquat-
chloride 
Metconazole 

Caryx BASF A/S Caryx 

226250-23 Herbicide Nonanoic acid Katoun Gold Certis Belchim 
B.V. 

Katoun Gold 

226250-24 Herbicide Glyphosate Glyphomax 
480 HL 

Albaugh TKI 
d.o.o. 

Glyphomax 480 
HL 

226250-25 Herbicide Glyphosate Glypper Go ADAMA 
Registrations 
B.V. 

Glypper Go 

226250-26 Growth 
Regulator 

Trinexapac-
ethyl 

Cuadro NT FMC 
Agricultural 
Solutions A/S 

Cuadro NT 

 
 



  

 

Kontrol af Plantebeskyttelsesmidler 2024 (Dansk) 
Denne rapport præsenterer den analytiske kontrol af plantebeskyttelsesmidler i 2024, udført af 
Miljøstyrelsens Kemikalieinspektion. I overensstemmelse med den danske nationale 
”Sprøjtemiddelstrategi 2022-2026” blev et udvalg af plantebeskyttelsesmidler, som var 
tilgængelige på det danske marked, indsamlet og analyseret. Kampagnen fokuserede på at 
verificere, om indholdet af de respektive aktivstoffer er i overensstemmelse med 
produktspecifikationer og det deklarerede indhold. Derudover blev der udført fysiske og 
kemiske tests for at vurdere egenskaber såsom udseende, densitet, vedvarende 
skumdannelse, emulsionens stabilitet og suspensibiliteten af plantebeskyttelsesmidlerne. 
Kontrolkampagnen i 2024 undersøgte 32 forskellige produkter. 
 
Plant Protection Product Control 2024 (English) 
This report presents the 2024 analytical control of plant protection products conducted by the 
Danish Environmental Protection Agency's Chemical Inspection Service. In alignment with the 
Danish National “Strategy of Pesticides 2022-2026", a variety of plant protection products 
available on the Danish market were collected and analysed. The campaign aimed to verify 
whether the content of the respective active substances complies with the product 
specification and the labelled content. Additionally, physical and chemical tests were 
performed to assess properties such as appearance, density, persistent foaming, emulsion 
stability, and suspensibility of the plant protection products. The 2024 control campaign 
examined 32 different products. 

The Danish Environmental 
Protection Agency
Tolderlundsvej 5
DK - 5000 Odense C

www.mst.dk
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