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Summary

The analytical chemical authority control of pesticide products on the
Danish market performed in 2004 is reported. Samples of selected
groups of pesticides have been collected from the market and ana-
lysed to verify whether the actual contents of the respective active
ingredients in the products comply with the labelled content. The
tolerance of deviation from the labelled content of active ingredient is
set by the Danish Statutory Order on pesticides. In addition to the ex-
amination of the content of active ingredients all collected samples
are examined for content of octylphenol ethoxylates (OPEO) and
nonylphenol ethoxylates (NPEO). The industry and the Danish
authorities have agreed on removing these compounds from all
Danish-sold pesticide formulations produced after June 2000.

Four different groups of products covered by the pesticide regulation
were included in the 2004 analytical chemical authority control:

1) Herbicides containing bentazone, dicamba, dichlorprop-P, me-
coprop-P, MCPA, foramsulfuron, iodosulfuron-methyl-sodium,
rimsulfuron and triasulfuron.

2) Fungicides containing hymexazol.

3) Insecticides and molluscicides containing imidacloprid and me-
thiocarb.

4) Rodenticides containing coumatetralyl.

Satisfactory results were found for herbicides containing bentazone,
dichlorprop-P, mecoprop-P, MCPA, foramsulfuron, iodosulfuron-
methyl-sodium, rimsulfuron and triasulfuron, for fungicides con-
taining hymexazol, and for insecticides and molluscicides containing
imidacloprid and methiocarb. Thus, the analysed samples of these
formulations complied with the accepted tolerance limits with re-
spect to the content of the active ingredient as specified in Danish
Statutory Order on pesticides.

Two out of three products containing coumatetralyl did not comply
with the tolerance limit for content of active ingredient. The contents
of coumatetralyl were too high compared with the declared content.
One out of four products containing dicamba did not comply with
the tolerance limit for content of active ingredient. The content of di-
camba was too high compared with the declared content.

None of the examined samples contained OPEO, but one of the sam-
ples contained NPEO. The concentration of NPEO in the formulation
was approximately 0.02%.

On three products the content of active ingredient were declared only
in g/L, but not in % (w/w) as required by the Statutory Order.
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Resumé

Rapporten indeholder resultater af analytisk kemiske kontrol af pe-
sticidprodukter på det danske marked udført i 2004. Prøver af ud-
valgte grupper af bekæmpelsesmidler er indsamlet og analyseret for
at verificere om det aktuelle indhold af de respektive aktivstoffer er i
overensstemmelse med det deklarerede indhold. Grænsen for en ac-
cepteret afvigelse af indholdet af aktivstof fra det deklarerede ind-
hold er fastsat i bekendtgørelsen om bekæmpelsesmidler. Udover
kontrol af indholdet af aktivstof er alle indsamlede prøver kontrolle-
ret for indhold af octylphenolethoxylater (OPEO) og nonylphenolet-
hoxylater (NPEO). Industrien og de danske myndigheder har indgået
en frivillig aftale om at udfase disse forbindelser fra alle dansk-solgte
pesticidprodukter produceret efter juni 2000.

Fire forskellige grupper af produkter er inkluderet i den analytisk-
kemiske myndighedskontrol i 2004:

1) Herbicider indeholdende bentazon, dicamba, dichlorprop-P,
mechlorprop-P, MCPA, foramsulfuron, iodosulfuron-methyl-
natrium, rimsulfuron og triasulfuron.

2) Fungicider indeholdende hymexazol.

3) Insekticider og sneglemidler indeholdende imidacloprid og met-
hiocarb (mercaptodimethur).

4) Rodenticider indeholdende coumatetralyl.

Der blev opnået tilfredsstillende resultater blandt ukrudtsmidler in-
deholdende bentazon, dichlorprop-P, mechlorprop-P, MCPA, foram-
sulfuron, iodosulfuron-methyl-natrium, rimsulfuron og triasulfuron,
og for svampemidler indeholdende hymexazol, samt for insektmidler
og sneglemidler indeholdende imidacloprid og methiocarb. Indhol-
det af aktivstof i alle de analyserede prøver af disse bekæmpelses-
midler var indenfor den accepterede tolerance, der er fastsat i be-
kendtgørelsen om bekæmpelsesmidler.

To af de tre produkter, der indeholder coumatetralyl var ikke inden-
for den accepterede tolerance for indhold af aktivstof. Indholdene var
for høje i forhold til de deklarerede indhold. Ét af de fire produkter,
der indeholder dicamba, var ikke indenfor den accepterede tolerance
for indhold af aktivstof. Indholdet var for højt i forhold til det dekla-
rerede indhold.

Ingen af de undersøgte produkter indeholdt OPEO, men én af prø-
verne indeholdt NPEO. Koncentrationen af NPEO i formuleringen
var cirka 0.02%.

På tre produkter var indholdet af aktivstof kun deklareret i g/l og ik-
ke i vægt-% som det ellers er krævet i bekendtgørelsen.
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1� Introduction

In Denmark, the Danish Environmental Protection Agency (DEPA) is
responsible for the evaluation and the authorisation of all pesticide
formulations before introduction on the Danish market. The re-
quirements of the formulations are given in a Statutory Order from
the Ministry of the Environment (Miljøministeriet, 2003), which also
states that DEPA is responsible for control of pesticides.

In practice authority control activities of pesticides on the market are
organised in the following way: the Chemicals Inspection Service at
DEPA conducts non-laboratory control and the National Environ-
mental Research Institute conducts the laboratory control of pesti-
cides as an assistance to DEPA. The present report describes only the
part of the authority control of pesticides involving laboratory con-
trol.

Laboratory control of pesticides covers analytical chemical examina-
tion of technical pesticides or pesticide formulations in order to ver-
ify that the products comply with the legal requirements of pesticides
as well as with the specification of contents stated in the application
for the pesticide product.

Analytical chemical control of pesticides may involve verification of
the content of active ingredients as well as content of auxiliary sub-
stances or levels of impurities.

Laboratory control work is carried out by means of two types of proj-
ects: 1) Ordinary control by way of planned campaigns, where all
products with a common characteristic, e.g. the same active ingredi-
ent, are collected from the market and examined, and 2) ad hoc proj-
ects, which consist of laboratory control in connection with adminis-
trative work at the regulatory authorities, e.g. complaints from users
concerning a specific product, suspicion of a product not complying
with regulations, specifications, etc.

Only the first type of laboratory control i.e. campaigns are covered by
this report, which describes the laboratory control performed in 2004.
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2� Control Campaigns in 2004

Control campaigns conducted in 2004 have covered active ingredi-
ents and auxiliary substances belonging to four different groups of
pesticides: herbicides, fungicides, insecticides and rodenticides. All
analytical chemical control was aimed at examining the content of
active ingredient compared with the declared content on the label.
Statutory Order in Denmark (Miljøministeriet, 2003) specifies general
tolerance of deviation from declared content. These tolerances are
given in Table 2.1. In addition to the examination of the content of
active ingredients, all samples are examined for content of octylphe-
nol ethoxylates and nonylphenol ethoxylates.

Samples of the various pesticide formulations covered in the 2004
control campaigns have been collected primarily by the Chemical In-
spection Service at DEPA during the months March – May 2004 from
either whole sale dealers/importers or at retailer out-lets. Four sam-
ples (three from the users and one from a retailer out-let) were col-
lected by NERI in December 2004. One sample of each product has
been collected.

Samples were stored at NERI in unopened containers until the time
of analysis. The samples were stored at ambient temperature (approx.
20°C) protected from light.

Table 2.1 Tolerance of deviations from declared content of active in-
gredients (a.i.) in pesticides.

Declared content of a.i.,
%, w/w

Tolerance, %

conc. ≥ 50 ± 2.5% (abs.)

25 < conc. ≤ 50 ± 5% (rel.)

10 < conc. ≤ 25 ± 6% (rel.)

2.5 < conc. ≤ 10 ± 10% (rel.)

conc. ≤ 2.5 ± 15% (rel.)
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2.1 Herbicides

2.1.1 Introduction
There are 33 different active ingredients in herbicide formulations
available on the Danish market (Miljøstyrelsen, 2004). Products con-
taining bentazone, dicamba, dichlorprop-P, mecoprop-P, MCPA, fo-
ramsulfuron, iodosulfuron-methyl-sodium, rimsulfuron and triasul-
furon, as active ingredients were selected for control in 2004. All
products were examined for the content of active ingredient and for
the content of octylphenol and nonylphenol.

Bentazone (Figure 1,a) belongs to the group of benzothiadiazinone
herbicides. It is used only to control weeds in cereals, seed grasses
and seed clover, maize and peas in Denmark. Bentazone is a post-
emergence, selective contact herbicide, absorbed mainly by the foli-
age with very little translocation, but also absorbed by the roots, with
translocation acropetally in the xylem. It inhibits the photosynthetic
electron transport at the photosystem II receptor site. Herbicide for-
mulations containing bentazone have not been selected for authority
control for the last decade.

Dicamba (Figure 1,b) belongs to the group of benzoic acid herbicides.
It is used only to control broad-leaved weeds and brush species in ce-
reals and private lawns in Denmark. Dicamba is a selective systemic
herbicide, absorbed by the leaves and roots, with ready translocation.
It acts like an auxin growth regulator. Herbicide formulations con-
taining dicamba were selected for authority control in 2000 when all
examined products complied with the declared content with respect
to the active ingredient.

Dichlorprop-P (Figure 1,c) is an aryloxyalkanoic acid (phenoxy acid)
herbicide, which in Denmark is used as a post-emergence translo-
cated herbicide used to control weeds in private lawns. Dichlorprop-
P is a selective hormone-type herbicide absorbed through the leaves
with translocation to the roots. It acts like an auxin growth regulator.
Herbicide formulations containing dichlorprop-P have not been se-
lected for authority control for the last decade.

Mecoprop-P (Figure 1,d) is an aryloxyalkanoic acid (phenoxy acid)
herbicide like dichlorprop-P. It is used only to control broad-leaved
weeds in lawns in Denmark. Mecoprop-P is as dichlorprop-P a selec-
tive hormone-type herbicide, which is absorbed through the leaves
with translocation to the roots. It acts like an auxin growth regulator.
Herbicide formulations containing mecoprop-P have not been se-
lected for authority control for the last decade.

MCPA (Figure 1,e) is an aryloxyalkanoic acid (phenoxy acid) herbi-
cide like dichlorprop-P and mecoprop-P. It is used only to control
broad-leaved weeds in lawns in Denmark. MCPA is as dichlorprop-P
and mecoprop-P a selective hormone-type herbicide. It is absorbed
through the leaves and roots with translocation to the meristematic
regions, where it prevents growing. Herbicide formulations contain-
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ing MCPA have not been selected for authority control during the
last decade.

Foramsulfuron (Figure 1,f) belongs to the group of sulfonylurea her-
bicides. It is used only to control grass and broad-leaved weeds in
maize in Denmark. Foramsulfuron is a post-emergence herbicide ab-
sorbed by the foliage and translocated throughout the plant, particu-
larly to the meristematic regions. It inhibits the synthesis of the
branched chain amino acids. Herbicide formulations containing fo-
ramsulfuron are rather new on the Danish market and have not pre-
viously been selected for authority control.

Iodosulfuron-methyl-sodium (Figure 1,g) belongs to the group of sul-
fonylurea herbicides. It is used only to control grass and broad-
leaved weeds in cereals and maize in Denmark. Iodosulfuron-
methyl-sodium is a post-emergence herbicide. It inhibits the synthe-
sis of the branched chain amino acids valine and isoleucine. Herbi-
cide formulations containing iodosulfuron-methyl-sodium are rather
new on the Danish market and have not previously been selected for
authority control.

Rimsulfuron (Figure 1,h) belongs to the group of sulfonylurea herbi-
cides. It is used only to control grass and broad-leaved weeds in po-
tatoes in Denmark. Rimsulfuron is a post-emergence herbicide ab-
sorbed by the foliage and the roots and translocated to the meri-
stematic regions. It inhibits the synthesis of the branched chain
amino acids valine and isoleucine. Herbicide formulations containing
rimsulfuron were approved for the Danish market in 2000 and have
not previously been selected for authority control.

Triasulfuron (Figure 1,i) belongs to the group of sulfonylurea herbi-
cides. It is used only to control grass and broad-leaved weeds in cere-
als in Denmark. Triasulfuron is a pre- and post-emergence herbicide
absorbed by the foliage and the roots and translocated to the meri-
stematic regions. It inhibits the synthesis of the branched chain
amino acids valine and isoleucine. Herbicide formulations containing
triasulfuron was approved for the Danish market in 1994 and was
selected for authority control in 1995 when the examined product
complied with the declared content with respect to the active ingre-
dient.
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(e)
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Figure 1
Chemical structure of the herbicide active ingredients: bentazone (a), dicamba (b),
dichlorprop-P (c), mecoprop-P (d), MCPA (e), foramsulfuron (f), iodosulfu-
ron-methyl-sodium (g), rimsulfuron (h) and triasulfuron (i).
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2.1.2 Samples
At the time of sampling for the control campaign, one product con-
taining mecoprop-P, one containing foramsulfuron, one containing
rimsulfuron and one product containing triasulfuron were approved
for use in Denmark. All these products were available on the market.
Four out of five products containing bentazone as active ingredient,
four out of eight products containing dicamba, three out of four
products containing dichlorprop-P, nine out of thirteen products
containing MCPA and one out of two products containing iodosulfu-
ron-methyl-sodium as active ingredient were available on the market
during the period of the sample collection. One sample of each herbi-
cide product was collected. The samples are listed in Appendix I.

The sample containing iodosulfuron-methyl-sodium was analysed in
August 2004. The samples containing dichlorprop-P were analysed
during the period September 2004 - March 2005, the foramsulfuron-
containing product was analysed in October, the sample containing
rimsulfuron was analysed in November and MCPA-containing
products were analysed during the period November-April 2005. The
products containing triasulfuron and dicamba were analysed in
January-February 2005, products containing bentazone were ana-
lysed in February 2005 and the mecoprop-P-containing product was
analysed in April 2005.

2.1.3 Results and Discussion
The contents of bentazone were determined using reversed phase
high performance liquid chromatography and UV-detector, RP-
HPLC-UV (Krongaard, 2005a). The method is developed on the basis
of information from the manufacturer and the existing CIPAC
method.

The contents of dicamba and triasulfuron were determined using re-
versed phase high performance liquid chromatography and UV-
detector, RP-HPLC-UV (Krongaard, 2005b). The method is developed
on the basis of information from the manufacturer and allows si-
multaneous determination of dicamba and triasulfuron.

The contents of dichlorprop-P and MCPA as acids were determined
using reversed phase high performance liquid chromatography and
UV-detector, RP-HPLC-UV (Krongaard, 2005c). The method is devel-
oped on the basis of information from the manufacturer and allows
simultaneous determination of dichlorprop-P (acid) and MCPA 
(acid).

The contents of mecoprop-P and MCPA as esters were determined
using gas chromatography and flame ionisation detection (GC-FID)
(Krongaard, 2005d). The method is developed on the basis of informa-
tion from the manufacturer and allows simultaneous determination
of dichlorprop-P (ester) and MCPA  (ester) simultaneously.

The contents of foramsulfuron were determined using reversed
phase high performance liquid chromatography and UV-detector,
RP-HPLC-UV (Krongaard, 2004a). As no CIPAC-method on foramsul-
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furon exists, the method is developed on the basis of information
from the manufacturer.

The contents of iodosulfuron-methyl-sodium were determined using
reversed phase high performance liquid chromatography and UV-
detector, RP-HPLC-UV (Krongaard, 2004b). As no CIPAC-method on
iodosulfuron-methyl-sodium exists, the method is developed on the
basis of information from the manufacturer.

The contents of rimsulfuron were determined using reversed phase
high performance liquid chromatography and UV-detector, RP-
HPLC-UV (Krongaard, 2004c). As no CIPAC-method on rimsulfuron
exists, the method is developed on the basis of information from the
manufacturer.

Table 2.2 shows agreement between declared and determined
content for all the samples containing bentazone, dichlorprop-P,
mecoprop-P, MCPA, foramsulfuron, iodosulfuron-methyl-sodium,
rimsulfuron and triasulfuron, whereas the content of active
ingredient in one product containing dicamba was found to be
outside the tolerance limit. The content of the active ingredient in the
sample was too high compared with the declared content. On three
products containing MCPA, dichlorprop-P and dicamba the contents
of active ingredient were only declared in g/L not in % (w/w) as the
Statutory Order requires.
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Table 2.2 Content of active ingredient in samples of herbicides.

Active
ingredient

Content NERI
sample no.

Label claim Analysis1) Tolerance2)

Bentazone 22.3% - 22.0 ± 0.1% 21.2 – 23.4% 04-0116

Bentazone 17.4% (200 g/L) 17.9 ± 0.1% 16.5 – 18.3% 04-0117

Bentazone 40% (480 g/L) 41.4 ± 0.2% 38 – 42% 04-0118

Bentazone 40% (480 g/L) 40.1 ± 0.2% 38 – 42% 04-0119

Dicamba 60% - 59.1 ± 0.3% 57.5 – 62.5% 04-0113

Dicamba 0.03% (0.32 g/L) 0.0329 ± 0.0001% 0.026 – 0.035% 04-0255

Dicamba -3) (0.32 g/L) 0.381 ± 0.001g/L 0.27 – 0.37 g/L4) 04-0256*)

Dicamba 0.5% (4.5 g/L) 0.453 ± 0.001% 0.425 – 0.575% 04-0257

Dichlorprop-P 0.15% (1.5 g/L) 0.161 ± 0.001% 0.128 – 0.173% 04-0255

Dichlorprop-P -3) (1.5 g/L) 1.63 ± 0.01 g/L 1.28 – 1.73 g/L4) 04-0256

Dichlorprop-P 2.2% (23 g/L) 2.17 ± 0.07% 1.87 – 2.53% 04-0257

MCPA 63% (750 g/L) 61.7 ± 0.3% 60.5 – 65.5% 04-0114

MCPA 18.22% (200 g/L) 17.93 ± 0.08% 17.23 – 19.31% 04-0115

MCPA 6.7% (75 g/L) 6.72 ± 0.03% 6.03 – 7.37% 04-0116

MCPA 63% (750 g/L) 61.0 ± 0.3% 60.5 – 65.5% 04-0128

MCPA 0.5% - 0.46 ± 0.02% 0.465 – 0.535% 04-0254

MCPA 0.5% (5.2 g/L) 0.513 ± 0.002% 0.465 – 0.535% 04-0255

MCPA -3) (5.2 g/L) 5.42 ± 0.02 g/L 4.42 – 5.98 g/L4) 04-0256

MCPA 7.5% (76.5 g/L) 7.22 ± 0.03% 6.75 – 8.25% 04-0257

MCPA 18.22% (200 g/L) 18.08 ± 0.08% 17.23 – 19.31% 04-0349

Mecoprop-P 0.3% - 0.267 ± 0.009% 0.255 – 0.345% 04-0254

Foramsulfuron - (300 g/kg) 292 ± 2 g/kg 285 – 315 g/kg 04-0111

Iodosulfuron-
methyl-sodium

- (10 g/Kg) 9.89 ± 0.08 g/kg 9.4 – 10.6 g/kg 04-0111

Rimsulfuron 25% - 24.4 ± 0.2% 23.5 – 26.5% 04-0131

Triasulfuron 3% - 2.89 ± 0.02% 2.7 – 3.3% 04-0113

1) Mean ± 95% confidence limits.
2) Tolerance limits for content of active ingredients according to Danish regulations (Miljøministeriet,

2003).
3) Content (expressed as %) not declared.
4) Calculated on the basis of the declared content in g/l.
*) Found content is outside the accepted tolerance.
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2.2 Fungicides

2.2.1 Introduction
About 31 active ingredients in fungicide formulations are approved
in Denmark (Miljøstyrelsen, 2004). The product containing hymexazol
was selected for control in 2004 and examined for content of active
ingredient.

Hymexazol (Figure 2) is a fungicide, used in Denmark only for
treatment of sugar beet seed. Hymexazol is a systemic soil and seed
fungicide, which is used to control specific soil-borne fungal diseases.
Hymexazol exhibits some plant growth stimulation too. Hymexazol
was included in the Danish register of approved pesticides many
years ago but has not previously been selected for authority control.

2.2.2 Samples
At the time of sampling for the control campaign, one product con-
taining hymexazol was approved for use in Denmark. The product
was available on the market. One sample of the fungicide product
was collected. Hymexazol is only approved for industrial use. Due to
the size of the container only a sub-sample and not the whole pack-
age was collected. NERI collected the sample at a seed treatment
plant. The list of samples is summarised in Appendix I.

The sample containing hymexazol was analysed in January 2005.

Figure 2
Chemical structure of the fungicide active ingredient: hymexazol

2.2.3 Results and Discussion
The content of hymexazol was determined using reversed phase high
performance liquid chromatography and UV-detector, RP-HPLC-UV
(Krongaard, 2005e). As no CIPAC-method on hymexazol exists, the
method was developed on the basis of information from the manu-
facturer.

Table 2.3 shows agreement between declared and determined con-
tent in the sample containing hymexazol as active ingredients.

NO
CH3

OH
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Table 2.3 Content of active ingredient in a sample of fungicides.

Active
ingredient

Content NERI
sample no.

Label claim Analysis1) Tolerance2)

Hymexazol 70% - 71.0 ± 0.4% 67.5 – 73.5% 04-0674

1) Mean ± 95% confidence limits.
2) Tolerated limits for content of active ingredients according to Danish regulations (Miljøministeriet,

2003).
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2.3 Insecticides and molluscicides

2.3.1 Introduction
Among the different insecticide and molluscicide formulations avail-
able on the Danish market (Miljøstyrelsen, 2004) the products con-
taining imidacloprid and methiocarb (mercaptodimethur) as active
ingredients were selected for control in 2004. All products were ex-
amined for content of active ingredient.

Imidacloprid (Figure 3a) belongs to the group of neonicotinoids,
which in Denmark is used for control of sucking insects in ornamen-
tals, cucumber, tomato and pepper and it is used as seed treatment of
beet seed in Denmark. Imidacloprid is a systemic insecticide with
contact and stomach action. It acts as an antagonist by binding to
postsynaptic nicotinic receptors in the insect central nervous system.
Insecticide formulations containing imidacloprid were approved for
the Danish market in 1998 but have not previously been selected for
authority control.

Methiocarb (Figure 3b) belongs to the group of carbamates. It is used
in Denmark for control of slugs and snails in ornamentals and vege-
tables, for control of specific thrips in ornamentals and as treatment
for sugar beet seed. Methiocarb is a non-systemic cholinesterase in-
hibitor with contact and stomach action. Insecticide formulations
containing methiocarb have been included in the Danish register of
approved pesticides for many years and have not been selected for
authority control in the last decade.

(a)

(b)

Figure 3
Chemical structure of the insecticide and the molluscicide active ingredients:
imidacloprid (a), methiocarb (b).
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2.3.2 Samples
At the time of sampling, five products containing imidacloprid and
three products containing methiocarb were approved for use in
Denmark. All three products containing methiocarb as active ingre-
dient and four out of the five products containing imidacloprid were
available on the market during the period of the sample collection.
One sample of each insecticide product was collected. Two of the
methiocarb formulations are approved to industrial use only. Due to
the size of these containers only a sub-sample of each formulation
and not the whole packages were collected. NERI collected these
samples at a seed treatment plant. The sample list is shown in Ap-
pendix I.

The samples containing methiocarb were analysed in January 2005.
The samples containing imidacloprid were analysed in the period
October 2004 – February 2005.

2.3.3 Results and Discussion
The content of imidacloprid was determined using reversed phase
high performance liquid chromatography and UV-detector, RP-
HPLC-UV (Krongaard, 2005f). The method is developed on the basis
of information from the manufacturer and the existing CIPAC
method.

The content of methiocarb was determined using reversed phase
high performance liquid chromatography and UV-detector, RP-
HPLC-UV (Krongaard, 2005g). The method is developed on the basis
of information from the manufacturer.

Table 2.4 shows an agreement between declared and determined
content made for all seven samples containing methiocarb and imi-
dacloprid.

Table 2.4 Content of active ingredient in samples of insecticides and molluscicides.

Active
ingredient

Content NERI
sample no.

Label claim Analysis1) Tolerance2)

Methiocarb 1% - 1.003 ± 0.003% 0.85 – 1.15% 04-0130

Methiocarb 43.9% - 42.4 ± 0.1% 41.7 – 46.1% 04-0675

Methiocarb 50% - 49.6 ± 0.1% 47.5 – 52.5% 04-0676

Imidacloprid 70% - 69.7 ± 0.5% 67.5 – 72.5% 04-0258

Imidacloprid 2.5% - 2.32 ± 0.06% 2.13 – 2.88% 04-0259

Imidacloprid 2.15% - 2.188 ± 0.005% 1.82 – 2.47% 04-0467

Imidacloprid 0.025% - 0.0245 ± 0.0005% 0.021 – 0.029% 04-0673

1) Mean ± 95% confidence limits.
2) Tolerance limits for content of active ingredients according to Danish regulation (Miljøministeriet,

2003).
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2.4 Rodenticides

2.4.1 Introduction

Among the eight rodenticides available on the Danish market (Mil-
jøstyrelsen, 2004) the rodenticide formulations containing cou-
matetralyl as active ingredient were selected for control in 2004, and
examined for the content of active ingredients.

Coumatetralyl (Figure 4) is used for control of rats in Denmark.
Coumatetralyl acts as an anticoagulant, by blocking the formation of
prothrombin in the liver. Rodenticide formulations containing cou-
matetralyl have been included in the Danish register of approved
pesticides for many years and have not been selected for authority
control in the last decade.

Figure 4
Chemical structure of the rodenticide coumatetralyl.

2.4.2 Samples
At the time of sampling for the control campaign, six products con-
taining coumatetralyl as active ingredient were approved for use in
Denmark. Three of these six products were available on the market
during the period of the sample collection. One sample of each prod-
uct was collected. The samples are listed in Appendix I

The samples were analysed in June - July 2004 and due to an inade-
quate analytical method again in the period August - September
2004.

2.4.3 Results and Discussion
The content of coumatetralyl was determined by using reversed
phase high performance liquid chromatography and UV-detector,
RP-HPLC-UV (Krongaard, 2004d). The method is developed on the
basis of information from the manufacturer and the existing CIPAC
method.

Table 2.5 shows an agreement between declared and determined
content in one of the three products containing coumatetralyl,
whereas the content of active ingredient of two of the products were
found to be outside the tolerance limit. The content of the active
ingredient in the sample was too high compared with the declared
content.

O O

OH
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Table 2.5 Content of active ingredient in samples of rodenticides

Active
ingredient

Content NERI
sample no.

Label claim Analysis1) Tolerance2)

Coumatetralyl 0.3% - 0.378 ± 0.003% 0.255 –  0.345% 04-0251*)

Coumatetralyl 0.3% - 0.385 ± 0.003% 0.255 –  0.345% 04-0252*)

Coumatetralyl 0.03% - 0.0266 ± 0.0004% 0.0255 –  0.0345% 04-0253

1) Mean ± 95% confidence limits.
2) Tolerated limits for content of active ingredients according to Danish regulations (Miljøministeriet,

2003).
*) Found content is outside the accepted tolerance
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2.5 Additives

2.5.1 Introduction
Among the many additives used in pesticide formulations nonyl-
phenol ethoxylates (NPEO) and octylphenol ethoxylates (OPEO)
were selected for control in 2004. All the formulations examined for
content of active ingredient as described in the previous parts of this
report have also been examined for the content of NPEO and OPEO.

NPEO and OPEO belong to the group of alkylphenol ethoxylates
(APEO), a group of surface-active compounds which is widely used
in formulation of plant protection products. They are added to the
formulation to change the physical properties e.g. to facilitate the
transport of the active ingredient into the plants or into the insects. In
the 1990’s APEO was recognised to have estrogenic effects. This kind
of substances were/are suspected to be the contributory reason for
the decrease in the male reproduction ability, and to the increase in
the cases of abnormality in the male sexual organs and the cases of
testicle cancer. The same effects are also seen in wild living male
animals. OPEO is not used as widely as NPEO in pesticide formula-
tions, but the estrogenic effect is several times higher. The industry
and the Danish authorities have agreed on removing these com-
pounds from all Danish-sold pesticide formulations produced after
June 2000 except for few exemptions given by the Danish authorities.
Dealers are allowed to sell stocks after this date.

           

Figure 5
Chemical structure of the additive nonylphenol ethoxylate. The structure of
octylphenol ethoxylate is similar, C9H19 is replaced with C8H17.

2.5.2 Samples
Beside the examination of the content of active ingredient all pesti-
cide formulations sampled in 2004 are examined for content of NPEO
and OPEO. One formulated additive for manual addition is exam-
ined too. The sample list are shown in Appendix I

The samples were analysed in March 2005.
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2.5.3 Results and Discussion
The content of NPEO and OPEO was determined by using reversed
phase high performance liquid chromatography and MS-detector,
RP-HPLC-MS (Krongaard, 2005h). As no CIPAC-method on NPEO
and OPEO exists, the method was developed in the laboratory. The
analytical method is capable of analysing NPEO and OPEO simulta-
neously.

Table 2.6 Content of NPEO and OPEO in samples of pesticide formulations.

No. of
samples

No. of samples with NPEO/OPEO No. of samples without NPEO or
OPEO

27 1/0 26

Table 2.6 shows that none of the 27 examined samples contain OPEO,
but one of the samples contains NPEO. The concentration of NPEO in
the formulation was approximately 0.02%.
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3� Conclusions

Four different groups of products covered by the pesticide regulation
were included in the 2004 analytical chemical authority control:

1) Herbicides containing bentazone, dicamba, dichlorprop-P, me-
coprop-P, MCPA, foramsulfuron, iodosulfuron-methyl-sodium,
rimsulfuron and triasulfuron.

2) Fungicides containing hymexazol.

3) Insecticides and molluscicides containing imidacloprid and me-
thiocarb.

4) Rodenticides containing coumatetralyl.

All products were examined for the content of the active ingredients.
In addition to the examination of the content of active ingredients, all
collected samples were examined for content of octylphenol ethoxy-
lates and nonylphenol ethoxylates.

Satisfactory results were found for herbicides containing bentazone,
dichlorprop-P, mecoprop-P, MCPA, foramsulfuron, iodosulfuron-
methyl-sodium, rimsulfuron and triasulfuron, for fungicides con-
taining hymexazol, and for insecticides containing imidacloprid and
methiocarb. Thus, the analysed samples of these formulations com-
plied with the accepted tolerance limits with respect to the content of
the active ingredient as specified in Danish Statutory Order on pesti-
cides.

Two out of three products containing coumatetralyl did not comply
with the tolerance limit for content of active ingredient. The contents
of coumatetralyl were too high compared with the declared content.
One out of four products containing dicamba did not comply with
the tolerance limit for content of active ingredient. The content of di-
camba was too high compared with the declared content.

None of the examined samples contained OPEO, but one of the sam-
ples contained NPEO. The concentration of NPEO in the formulation
was approximately 0.02%.

On three products the content of active ingredient were declared only
in g/L, but not in % (w/w) as required by the Statutory Order.
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Appendix I

Samples of pesticide formulations collected from the Danish market for
authority control in 2004.

Table 1 Herbicides

Active ingredient Product Formulation
type1)

Company NERI

sample no.

Bentazon Basagran M75 SL BASF 04-0116

Bentazon Ladok TE SC BASF 04-0117

Bentazon Basagran 480 SL BASF 04-0118

Bentazon IT Bentazone DK SL Inter-Trade 04-0119

Dicamba Synergi 63WG WG Novartis 04-0113

Dicamba Toxan plænerens Klar
til brug

AL Klarsø & Co. Aps. 04-0255

Dicamba Material shop plæner-
ens, Klar til brug

AL Klarsø & Co. Aps. 04-0256

Dicamba Toxan plænerens SL Klarsø & Co. Aps. 04-0257

Dichlorprop-P Toxan plænerens Klar
til brug

AL Klarsø & Co. Aps. 04-0255

Dichlorprop-P Material shop plæner-
ens, Klar til brug

AL Klarsø & Co. Aps. 04-0256

Dichlorprop-P Toxan plænerens SL Klarsø & Co. Aps. 04-0257

MCPA Metaxon SL BASF 04-0114

MCPA Ariane FG EC Dow AgroSciences 04-0115

MCPA Basagran M75 SL BASF 04-0116

MCPA NF-M 750 SL Nordisk Alkali 04-0128

MCPA Trim Plænerens GR Klarsø & Co. Aps. 04-0254

MCPA Toxan plænerens Klar
til brug

AL Klarsø & Co. Aps. 04-0255

MCPA Material shop plæner-
ens, Klar til brug

AL Klarsø & Co. Aps. 04-0256

MCPA Toxan plænerens SL Klarsø & Co. Aps. 04-0257

MCPA Bofix S Plænerens EC Tanaco 04-0349

Mecoprop-P Trim Plænerens GR Klarsø & Co. Aps. 04-0254

Foramsulfuron MaisTer WG Bayer A/S 04-0111

Iodosulfuron-methyl-
sodium

MaisTer WG Bayer A/S 04-0111

Additiv to Mais Ter MaisOil - Bayer A/S 04-0112
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Active ingredient Product Formulation
type1)

Company NERI

sample no.

Rimsulfuron Titus Ukrudtsmiddel WG DuPont Danmark A/S 04-0131

Triasulfuron Synergi 63WG WG Novartis 04-0113

1) AL: Any other liquid; EC: Emusifiable concentrate; GR: Granule; SC: Suspension concentrate; SL: Soluble
concentrate; WG: Water dispersible granule.

Table 2 Fungicides

Active ingredient Product Formulation
type1)

Company NERI

sample no.

Hymexazol Tachigaren 70 WP WP DuPont Danmark A/S 04-0674

1) WP: Wettable powder.

Table 3 Insecticides and molluscicides

Active ingredient Product Formulation
type1)

Company NERI

sample no.

Imidacloprid Confidor WG 70 WG Bayer A/S 04-0258

Imidacloprid Provado insektpinde  PR Bayer A/S 04-0259

Imidacloprid Premise Kakelak
Pasta, Premise Gel

PA Bayer A/S 04-0467

Imidacloprid Provado insektspray AE Bayer A/S 04-0672

Imidacloprid Provado insektspray AE Bayer A/S 04-0673

Methiocarb Mesurol Sneglegift 1% GR Bayer A/S 04-0130

Methiocarb Mesurol SC 500 SC Bayer A/S 04-0675

Methiocarb Mesurol WP 50 WP Bayer A/S 04-676

1) AE: Aerosol dispenser; GR: Granule; PA: Paste; PR: plant rodlet; SC: Suspension concentrate; WG Water
dispersible granule; WP: Wettable powder.

Table 4 Rodenticides

Active ingredient Product Formulation
type1)

Company NERI

sample no.

Coumatetralyl Cuta kontaktpudder  TP Mortalin A/S 04-0251

Coumatetralyl Kiltin K200 TP Kiltin A/S 04-0252

Coumatetralyl Kiltin K100 PS Kiltin A/S 04-0253

1) PS: seed coated with pesticide; TP: tracking powder.
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Four different groups of products covered by the pesticide regulation 
were included in the 2004 analytical chemical authority control:

1) Herbicides containing bentazone, dicamba, dichlorprop-P, mecoprop-P, 
MCPA, foramsulfuron, iodosulfuron-methyl-sodium, rimsulfuron and 
triasulfuron. 

2) Fungicides containing hymexazol. 
3) Insecticides and molluscicides containing imidacloprid and methiocarb. 
4) Rodenticides containing coumatetralyl. All samples were examined for 

the content of the respec-tive active ingredients and for the content 
of OPEO and NPEO. All samples but two out of three contained cou-
matetralyl and one out of four contained dicamba complied with the 
accepted tolerance limits with respect to the content of the active in-
gredient as specified in Danish Statutory Order on pesticides. None 
of the examined samples contained OPEO, but one of the samples 
contained NPEO. On three prod-ucts, the content of active ingredient 
was declared only in g/L, but not in % (w/w) as required. 
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