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1 Preface 

The present report presents the results for pesticide residues analysed for in the period 2012-

2017 of the monitoring programmes conducted by the Danish Veterinary and Food Admin-

istration (DVFA). The programme included commodities of fruit, vegetables, cereals and an-

imal origin using random sampling of food on the Danish market. Since the beginning of the 

1960ôs, Denmark has monitored fruit and vegetables for pesticide residues.  

For the periods 1993-1997, 1998-2003 and 2004-2011, results were collated and the dietary 

exposure was calculated. In this report, data for the analyses carried out in the period 2012-

2017 are reported, as well as the exposure calculations performed based on the detected resi-

dues. The analyses have been carried out by the laboratory of the Danish Veterinary and Food 

Administration (DVFA) in Ringsted. The samples were collected by DVFA.  

The residue data have been combined with consumption data and the exposures for different 

consumer groups have been estimated. Risk assessment of chronic dietary exposure has been 

performed for the individual pesticides based on the Acceptable Daily Intake (ADI), as well 

as risk assessment for cumulative chronic dietary exposure to all the pesticides detected in the 

present period. Risk assessments of acute dietary exposures is outside the scope of the present 

report. 

The focus of the present report is solely on exposure to and risk assessment of pesticide resi-

dues in food on the Danish market. It is acknowledged that some individuals in the Danish 

population may also be exposed to pesticides from other sources; however, it is outside the 

scope of the present report to perform risk assessments for such sources of pesticides.  

It is also acknowledged that the general population is exposed to other kinds of chemical sub-

stances which might exert similar adverse health effects as pesticides; however, it is outside 

the scope of the present report to perform risk assessments for combined exposures to all 

kinds of different chemicals, including pesticides. 

The present report has been produced and adopted by the authors. This task has been carried 

out exclusively by the authors in the context of a contract between the Danish Veterinary and 

Food Administration, Ministry of Environment and Food of Denmark and the National Food 

Institute, Technical University of Denmark. 
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2 Sammenfatning og konklusion 

Denne rapport præsenterer resultaterne for kontrol af pesticidrester i fødevarer i Danmark for 

perioden 2012-2017. Antal stoffer varierer fra år til år, da der løbende bliver inkluderet nye 

stoffer i analysemetoderne. Der blev analyseret for 273-314 pesticider, angivet som restdefini-

tioner. Der blev i alt analyseret 13.492 prøver af frugt, grønt, cerealier, kød, børnemad og an-

dre forarbejdede fødevarer. Af disse blev 1232 økologiske prøver ikke medtaget i ekspone-

ringsberegningerne, da konsum af økologiske fødevarer forventes at være ulige fordelt i be-

folkningen. Desuden blev tre prøver med indhold udelukket, fordi disse indhold ikke blev 

anset for representative for fødevarer på det danske marked: En  prøve af oksekød fra New 

Zealand med et indhold af dieldrin, en prøve af gulerødder fra Albanien med et indhold af 

dieldrin, og en prøve af tørret majs fra Argentina med et indhold af dichlorvos. Fordelingen 

mellem de forskellige typer af fødevarer kan ses i tabel 1.  

Resultaterne viser, at der var langt flere fund af pesticider i frugt og grøntsager (se tabel 3) 

end i andre afgrøder. Sammenlignes frugt og grøntsager indeholdt frugt flest pesticidrester (se 

figurerne 1-3). Der var generelt flere pesticidrester i udenlandske produkter i forhold til dan-

ske (se figurerne 1-3), og der var hyppigere fund af flere pesticider i samme prøve blandt 

udenlandske prøver sammenlignet med prøver fra Danmark (se figur 5).  

Der blev samlet set fundet overskridelser af  maksimalgrænseværdien (MRL) i 1,4 % af alle 

prøver  

For de afgrøder, der bidrager mest til eksponeringen for pesticider, er der foretaget en sam-

menligning af prøver mellem de lande, hvorfra der har været udtaget mere end 10 prøver til 

kontrol i perioden 2012-2017. For afgrøder, der er dyrket både i Danmark og i udlandet, viser 

resultaterne generelt, at der var en mindre hyppighed af pesticidrester i danske afgrøder sam-

menlignet med udenlandske afgrøder. For enkelte afgrøder var hyppigheden af fund i danske 

prøver imidlertid ikke det laveste blandt alle lande. Det drejer sig om jordbær, agurker, salat, 

gulerødder, hvedemel og hvedekerner.  

Resultaterne fra analyseprogrammet er brugt til at beregne eksponeringen for den danske be-

folkning fra fødevarer ved at gange gennemsnittet af pesticidindhold med det gennemsnitlige 

konsum. Der findes ikke en enkelt international vedtaget model til at beregne eksponering fra 

pesticidrester. De analyseresultater, der ligger til grund for rapporten, er generelt udført på rå 

afgrøder og ikke på skrællede eller tilberedte produkter. Analysemetoderne har også en nedre 

grænse for, hvornår et indhold af pesticid kan påvises/rapporteres (rapporteringssgrænsen, 

LOR).  

Eksponeringer er beregnet ved brug af to forskellige modeller. Den ene model er udviklet til 

at være konservativ (dvs. ôp¬ den forsigtige sideô) for beregning af en samlet eksponering 

(Model 2). Den anden model er udviklet til en sammenligning mellem forskellige afgrøder, 

konsumentgrupper eller oprindelseslande samt til beregning af pesticidbelastning (PL) (Model 

3). En detaljeret beskrivelse af modellerne findes i Annex 6.1. 

I denne rapport er der for citrusfrugter, banan og melon brugt processing faktorer, der tager 

højde for, at størstedelen af pesticidet findes i skrællen.  
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Risikovurderingen for de enkelte pesticider blev udført ved beregning af en Hazard Quotient 

(HQ). HQ er forholdet mellem den kroniske (livslange) eksponering og det Acceptable Dagli-

ge Indtag (ADI) for det pågældende pesticid. HQ for de enkelte pesticider lå mellem 0% og 

7,2% for børn 4-6 år (5 stoffer over 1%, resten under 1 %) og mellem 0% og 2,0% for voksne 

(3 stoffer over 1%, resten under 1 %), hvilket indikerer, at der ikke er en nævneværdig 

sundhedsmæssig risiko ved indtag af de enkelte pesticider fra fødevarer.  

Der er også udført risikovurdering af det samlede kroniske indtag af de fundne pesticider ved 

at summere alle HQ for de enkelte pesticider til et Hazard Indeks (HI). HI varierer mellem 

3,3% og 16% for voksne, og mellem 8,5% og 46% for børn i alderen 4-6 år alt efter hvilken 

model, der er brugt i beregningerne. Med Model 2 er HI beregnet til 13% for voksne og 36% 

for børn i alderen 4-6 år. Da HI metoden forudsætter samme type effekt for alle de fundne 

pesticider, er metoden relativt konservativ (dvs. ôp¬ den forsigtige sideô), idet alle pesticider 

ikke har samme type af effekter. HI på 13% for voksne og 36% for børn i alderen 4-6 år indi-

kerer således, at der ikke er en sundhedsmæssig risiko ved det samlede kroniske indtag af de 

fundne pesticider fra fødevarer. Risikovurdering er også udført for børn i alderen 1-3 år og 

børn i alderen 7-14 år. HI for disse aldersgrupper var lavere end for børn i alderen 4-6 år, og 

derfor præsenteres kun resultater for børn i alderen 4-6 år i denne rapport.  

Som tidligere nævnt blev der generelt fundet færre pesticidrester i danske afgrøder sammen-

lignet med afgrøder fra udlandet. Dette har også indflydelse på eksponeringen. Spiste man 

danske afgrøder, når det var muligt, blev både eksponering og HI nedsat. For både børn i al-

deren 4-6 år og voksne faldt HI med en faktor 1,6, mens eksponeringen faldt med en faktor 

1,4.  

Myndighederne anbefaler voksne at spise mindst 600 g frugt og grøntsager om dagen. For 

mænd og kvinder er indtaget med Model 3 beregnet for dem, som spiser mere end 600 g frugt 

og grøntsager om dagen. Både eksponeringen og HI steg med en faktor 1,6 for kvinder og 

med en faktor 1,8 for mænd. HI var dog stadig mindre end 100% for både mænd (10%) og 

kvinder (12%).  

Der er også beregnet med Model 3, hvilke pesticider og afgrøder der bidrog mest til ekspone-

ringen og til HI. For afgrøderne bidrog 25 forskellige afgrøder til 85% af HI og 81% af ek-

sponeringen. Æbler bidrog mest til både eksponering og HI. For pesticiderne bidrog ôTop-9ô 

pesticiderne med godt halvdelen til både eksponering og HI. 

Resultaterne for perioden 2012-2017 viser lige som resultaterne for sidste periode (2004-

2011), at HI var godt under 100% for både børn og voksne. Dette gælder også for voksne, der 

spiser mere end 600 g frugt og grønt om dagen.   

Når der sammenlignes med resultater fra perioden 2004-2011, ses et fald i HI for både børn 

og voksne. For børn i alderen 4-6 år faldt HI fra 44% til 36% og for voksne fra 18% til 13%. 

Model 2 er anvendt ved beregningerne for begge perioder. Derimod er eksponeringen nogen-

lunde den samme for både børn og voksne i de to perioder. En mulig forklaring på faldet i HI 

uden et fald i eksponeringen kunne være, at nogle af de mere toksiske pesticider ikke længere 

er godkendt, og at der i denne periode (2012-2017) derfor er anvendt flere mindre toksiske 

pesticider sammenlignet med den tidligere periode (2004-2011).   

Med henblik på at vurdere den sundhedsmæssige betydning af pesticidindholdet i forskellige 

typer frugt og grønt er pesticidbelastningen (PL) beregnet som et forhold mellem det gennem-
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snitlige pesticidindhold i en fødevare og ADI for hvert påvist pesticid i denne fødevare. Be-

regning af PL for pesticider kan vise, hvilke stoffer der bidrager mest til pesticidbelastningen 

for en afgrøde, og PL kan således anvendes til at identificere kritiske kilder til eksponering for 

pesticider. PL er således et værdifuldt redskab til lave en ranking af både afgrøder og pestici-

der i forhold til deres PL. For 34 afgrøder var PL lavere for dansk producerede afgrøder sam-

menlignet med afgrøder produceret udenfor Danmark. For seks afgrøder (hovedkål, grønkål, 

løg, persille rødder, pastinak og græskar) var PL dog højere for dansk producerede afgrøder 

sammenlignet med udenlandsk producerede afgrøder. Baseret på PL kombineret med indtag 

er den generelle konklusion, som også nævnt ovenfor, at eksponeringen for pesticider kan 

nedsættes ved at vælge dansk producerede afgrøder når muligt.  

Resultaterne for denne periode (2012-2017) bekræfter generelt konklusionerne fra den tidlige-

re periode (2004-2011), dvs. at der med den nuværende viden, ikke vurderes at være en  

sundhedsmæssig risiko ved kronisk indtag af de enkelte pesticider fra fødevarer såvel som 

ved det samlede kroniske indtag af de fundne pesticider fra fødevarer, selv for voksne, der 

spiser mindst 600 g frugt og grøntsager om dagen. Generelt kan man nedsætte sit pesticidind-

tag med ca. en tredjedel ved at vælge dansk producerede afgrøder, hvor det er muligt i stedet 

for de tilsvarende udenlandske afgrøder. 

På den anden side skal pesticideksponering via fødevarer ikke ignoreres. Grundlaget for ek-

sponeringsberegningerne for danske forbrugere kunne forbedres, for eksempel ved at: 

¶ Udvide antallet af pesticider i monitoringsprogrammet. 

¶ Øge prøveantallet af afgrøder hvori det forventes at finde pesticidrester. 

¶ Øge følsomheden for analysemetoder med henblik på at minimere usikkerheder i be-

regningsmetoderne.   

¶ Fremskaffe detaljeret information vedrørende konsum for afgrøder hvori det forventes 

at finde pesticidrester. 
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3 Summary and conclusion 

This report presents the results for the analyses of pesticide residues in foods on the Danish 

market for the period 2012-2017. The analytical programme included 273-314 pesticides ex-

pressed as residue definitions. The number of substances varied from year to year due to the 

fact that more substances were included in the monitoring programme each year. In total 

13,492 samples have been analysed. The samples included fruits, vegetables, cereals, meat, 

baby food and other processed foods. Of these, 1232 samples of organically grown samples 

were excluded from the exposure calculations, since the consumption of organically grown 

foods are expected to be unevenly distributed between consumers. In addition, three samples 

were excluded from the exposure calculations because their content of residues were consid-

ered not to be representative for commodities on the Danish market: a sample of bovine meat 

from New Zealand with a content of dieldrin, a sample of carrots from Albania with a content 

of dieldrin, and a sample of dried maize from Argentina with a content of dichlorvos. The 

distribution of sampling between the different kinds of commodities is shown in Table 1.  

The results show that more residues were found in samples of foreign origin compared to 

samples of Danish origin (see Figure 1-3). Overall fruits and vegetables had higher frequen-

cies of residues than the other commodity groups and fruits had higher frequencies compared 

to vegetables. Also, samples with more than one residue were more frequently found in sam-

ples of foreign origin. Overall, residues above the MRLs were found in 1.4% of the samples, 

most frequently in fruit.  

For some of the commodities that contributed most to the exposure the frequency of residues 

in samples have been compared between countries when the number of samples were higher 

than 10. The frequencies of residues in commodities grown outside Denmark were, in general, 

higher than in Danish samples. Also, samples with residues above the MRLs were more often 

in foreign origin. However, for strawberries, cucumber, carrots, lettuce, wheat flour and wheat 

the frequencies in Danish samples were higher compared to samples from some of the other 

countries.  

The results from the analytical programme have been used to calculate the exposure for the 

Danish population by multiplying an average of the residue levels with an average of the con-

sumption. There is no common agreement in EU or internationally on how to calculate the 

exposure, e.g. if a processing factor should be included or not, or how to handle residues be-

low the level of reporting (LOR), also called non-detects. The exposure calculations has been 

performed by using two different models. One model was designed to be conservative for 

total consumers (Model 2). The other model was designed to facilitate comparison between 

different commodities, consumer groups or country origin, as well as calculation of the pesti-

cide load (PL) (Model 3). A detailed description of the models used can be found in Annex 

6.1. 

Processing factors have been used for citrus fruits, banana and melons taking into account that 

most of the pesticide residues are located in the peel.   
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The risk assessment of chronic dietary exposure for a single pesticide was performed by esti-

mation of a Hazard Quotient (HQ), i.e. the estimated total dietary exposure divided by the 

toxicological reference value, ADI, for that pesticide. 

The HQ for the individual pesticides was calculated to be between 0% and 7.2% for children 

age 4-6 years (five substances above 1%, the rest below 1%)  and  between 0% and 2% for 

adults (three substances above 1%, the rest below 1%), which indicate that there is no appre-

ciable risk of adverse health effects following dietary exposure to the indivudal pesticides.  

Risk assessment of cumulative exposure to a mixture of pesticides has been performed by 

using the Hazard Index (HI) method. The HI varies between 3.3% and 16% for adults, and 

between 8.5% and 46% for children age 4-6 years, depending on which model was used in the 

calculation. With Model 2, the HI was 13% for adults and 36% for children age 4-6 years. As 

the HI method assumes the same kind of adverse health effect for all the detected pesticides, it 

is a relatively conservative (precautionary) approach for cumulative risk assessment. Overall, 

the HI of 13% for adults and 36% for children indicate that there is no appreciable risk of ad-

verse health effects following cumulative dietary exposure to all the pesticides detected in the 

present period. Risk assessement has also been performed for children age 1-3 years and 7-14 

years; the HI for these age groups were lower than for children age 4-6 years and therefore 

only results for children age 4-6 years are presented in this report. 

As mentioned above, commodities of Danish origin generally contained fewer pesticides 

compared to commodities of foreign origin. This can impact the pesticide exposure. If com-

modities of Danish origin were chosen whenever possible, the exposure and HI decreased. 

The exposure decreased with a factor of 1.4 for both children and adults, and the HI decreased 

with a factor of 1.6 for both children and adults. 

Exposure has also been estimated with Model 3 for high consumers (men and women), i.e. 

those who consumed more than 600 g of fruit and vegetables every day. Both the exposure 

and HI increased with a factor of 1.6 for women and with a factor of 1.8 for men; however, 

the HI was still well below 100% for both men (10%) and women (12%).  

With Model 3 it has also been estimated which commodities and pesticides that contributed 

most to the exposure and HI. For the commodities, 85% of the HI and 81% of the exposure 

was accounted for by 25 different commodities. Apples contributed most to both exposure 

and HI. For the pesticides, the ótop nineô pesticides accounted for approximately half of the 

HI as well as of the exposure. 

The results from the present period (2012-2017) show, as for the previous period (2004-

2011), that the HI was well below 100% for both adults and children. This was also the case 

for adult high consumers eating more than 600 g of fruit and vegetables per day.  

For both children and adults a decrease in HI was observed from the previous period (2004-

2011), i.e. from 44% to 36% for children 4-6 years and from 18% to 13% for adults; for both 

periods the calculations were performed with Model 2. However, the exposure was almost the 

same for the two periods for both consumer groups. An explanation for the decrease in HI 

without a decrease in the exposure could be that some of the more toxic pesticides detected in 

the previous period are not authorized any longer and consequently, less toxic pesticides have 

been used for the present period compared to the previous period.  
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In order to quantify the toxicological significance of the pesticide content for different types 

of fruit and vegetables, a pesticide load (PL) has been calculated as a ratio comparing the av-

erage amount of pesticide residues in a food commodity with the ADIs of every pesticide de-

tected in that commodity. Calculating the PL for individual substances can illustrate which 

pesticides contribute to a high degree to the PL of a commodity and can thus be used to iden-

tify critical sources of pesticide exposure. The PL is a very valuable tool for ranking of both 

commodities and pesticides according to their PL. For 34 commodities the consumer had a 

choice of a corresponding Danish product. Of these 28 had a lower PL when produced in 

Denmark whereas for six commodities (head cabbage, kale, onions, parsley root, parsnip and 

pumpkin) the PL was higher in the Danish samples. On basis of PL combined with consump-

tion the general conclusion is, as previously stated, that consumers exposure can be reduced 

by choosing Danish grown commodities whenever available. 

The results obtained for the present period (2012-2017) generally confirm the conclusions for 

the previous period (2004-2011), i.e., according to our current knowledge there is no appre-

ciable risk of adverse health effects following dietary exposure to the indivudal pesticides, as 

well as following cumulative dietary exposure to all the pesticides, even for high consumers 

(adults) who eat more than 600 g of fruit and vegetables each day. Generally, the exposure to 

pesticides can be reduced by choosing Danish grown commodities whenever possible instead 

of foreign grown commodities. 

On the other hand, exposure to pesticide residues from the food should not be ignored. The 

basis for exposure calculations for Danish consumers could be further improved by:    

¶ Expanding the number of pesticides in the monitoring programme. 

¶ Increasing the number of samples where residues are expected. 

¶ Increasing the sensitivity of the analytical methods in order to minimize the uncertain-

ty in the data modelling.   

¶ Providing detailed dietary information for commodities where residues are expected. 
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4 Pesticide residues and exposure 

4.1 Monitoring programme 

The monitoring programme 2012-2017 included 13492 samples representative for foods on 

the Danish market. The number of fruit, vegetable, cereal and animal product samples has 

been quite stable for the period 2012-2017 with around 2200 samples per year. In 2017, the 

number of samples was decreased by almost 25%, to 1700 samples (see Figure 1) due to a 

general reduction. The results from 2012-2017 have been published in annual reports (Jensen 

et al., 2013, 2014, 2015, 2016, 2017, 2018). This report will give an overview of the six year 

period from 2012-2017. 

   

 

Figure 1. Number of fruit and vegetable samples, cereal samples and samples of animal 

origin analysed from 2012-2017. Processed food is not included.   

Design of sampling plan 

The Danish pesticide monitoring programme has two main objectives: Firstly, the programme 

has to check compliance with the maximum residue levels (MRLs) laid down by the EU (EU 

Commission, 2005), and secondly to monitor the residue levels in foods to enable an evalua-

tion of the exposure of pesticides to the Danish population.  

The sampling plan for the period 2012 to 2017 consisted of two parts. The first part of the 

sampling plan focussed on commodities, which were found to contribute most to the dietary 

intake and Hazard Index (HI) for the period 2004-2011 (Petersen et al. 2013). The number of 

samples taken of the individual commodities were then graduated depending on how much 

they contributed to the Hazard Index (HI). Therefore, the number of samples taken of individ-
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ual commodities varied from 45-50 samples to 15 samples. The highest number of samples 

was consequently taken of the approximately 20 commodities contributing most to the HI. 

Due to changes in the total number of samples available in the different years, changes have 

been made resulting e.g. in choosing to sample some of the commodities with limited contri-

bution to the HI only every third year in order to have an acceptable number of samples (15 

units) when it was included. Focusing on a limited number of commodities will provide a 

better basis for comparison between years, so that trends in pesticide residues detected may be 

analysed. All commodities in the EU coordinated control programme are included in this an-

nual sampling plan (European Commission 2011, 2012, 2014, 2015, 2016). This part of the 

sampling plan comprised 70% fruit and vegetable samples and 15% cereal samples. The re-

maining 15% of the samples were of animal origin, including milk, honey as well as baby 

food and organic commodities. The second part of the sampling plan included samples that 

contributed less to the intake of pesticides, but focussed specifically on the compliance with 

MRLs or labelling of the production method, e.g. organically grown, or produced without 

growth regulators or surface treatment.  

Sampling 

Authorised personnel from the regional food control units under the Danish Veterinary and 

Food Administration performed the sampling and collected the samples randomly within each 

commodity. The sampling procedure conformed to the EU directive on sampling for official 

control of pesticide residues (European Union, 2002). A total of 13492 samples were taken 

primarily at wholesalers, importers, slaughterhouses and at food processing companies (see 

Table 1). Most of the samples were conventionally grown fresh fruits and vegetables (64%), 

but also conventionally grown cereals (10%) and samples of animal origin (9%) were collect-

ed. In addition, 9% samples of organically grown crops (fresh, frozen, processed) were col-

lected, as well as processed foods (e.g. wine) and samples of baby food. One fourth of the 

fruit and vegetable samples and half of the cereal samples were of Danish origin. For meat 

85% of the samples were of Danish origin.  Approximately, 370 different conventionally and 

171 organically grown fruit, vegetable and cereal commodities were sampled.  

Sampling of meat and other products of animal origin are regulated by EU Directive 

96/23/EC. The aim of this directive is to ensure that the Member States monitor primarily 

their own production of commodities of animal origin for different substances, e.g. pesticides. 

However, imported samples from third countries shall also be monitored.  The number of 

samples was between 0.03% and 0.15% of the production or import.  

For fruits, vegetables, and cereals the aim has been to monitor the commodities sold on the 

Danish market. Consequently, more samples produced in EU Member States and third coun-

tries have been collected compared to samples of Danish origin. The division between Danish 

and foreign produced commodities were determined by an iterative process with focus on the 

availability of the products as well as a more risk based approach. 
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Table 1. Number of samples analysed for in the period 2012-2017, Danish, EU and non-EU 

origin, respectively. 

Foods Danish EU 
 

Non-EU Total 

Fruit and vegetables 2211 3816 2566 8593 

Cereals 676 406 292 1374 

Meat 1019 1 181 1201 

Milk 82 2 1 85 

Honey 153 0 0 153 

Processed fruit and vegetables 14 368 271 653 

Processed cereals 29 112 8 149 

Processed meat 5 0 10 15 

Babyfood 0 23 11 34 

Other 0 1 5 6 

Fruit and vegetables, organic 240 344 203 787 

Cereals, organic 165 97 43 305 

Meat organic 20 0 0 20 

Processed fruit and vegetables, organic 3 41 17 61 

Processed cereals, organic 1 2 0 3 

Processed meat, organic 1 0 0 1 

Milk, organic 9 0 0 9 

Babyfood, organic 0 29 2 31 

Other, organic 1 6 5 12 

Total  4629 5248 3615 13492 

 

Laboratories 

Samples were primarily analysed at the DVFA Laboratory. However, from 2013 100 of the 

samples already analysed by the routine analysis were also analysed by High Resolution Mass 

Spectrometer (HRMS) at DTU National Food Institute. All laboratories involved in the moni-

toring were accredited for pesticide analysis in accordance to ISO 17045 by the Danish body 

of accreditation, DANAK.  

Analytical programme 

The samples were analysed by different analytical methods and the number of pesticides ana-

lysed for in the different commodity types are shown in Table 2. The number includes iso-

mers and metabolites and refers only to the residue definitions. All analytical methods have 

been slightly extended with new substances since 2012. However, the number has doubled 

since 2004, the first year in the latest report on pesticide residues from 2004-2011 (Petersen et 

al., 2013). Furthermore, as mentioned above approximately 100 samples have, from 2013 and 

onwards, been analysed each year by the HRMS screening method for additional >200 pesti-

cides in order to ensure that all relevant pesticides are included in the routine pesticide pro-

gramme.  
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Table 2. Number of pesticides (residue definitions) analysed for in the period 2012-2017 in 

different types of foods.  

Foods/Year 2012 2013 2014 2015 2016 2017 

Fruit and vegetables 273 272 275 301 307 314 

Cereals 219 192 220 219 220 227 

Meat 37 34 29 29 28 32 

Baby/infant food 274 273 205 218 289 300 

 

The pesticides included in the analytical methods and the results for the screening methods 

were published in annual reports (Jensen et al, 2013, 2014, 2015, 2016, 2017, 2018). 

4.2 Residues 

The average frequencies of samples with residues are shown in Table 3. It should be noted 

that the frequencies have a large variation covering commodities with very low frequencies 

and others where practically all samples contained residues. Among the Danish fruit and veg-

etable commodities  in which no pesticide residues were detected, are beetroot, broccoli, Chi-

nese cabbage, head cabbage, red head cabbage, spring head cabbage, and rhubarb. The com-

modities with the highest frequencies (57-89%) are cucumber, strawberry and ruccola. Only 

commodities with more than 10 samples are included. 

Likewise, foreign produced almond, asparagus, cashew nut, hazel nut, white head cabbage, 

and rhubarb samples contained no residues. However, residues were found in 95% or more of 

banana, chive, clementine, red currant, grapefruit, lime, mandarin/clementine, orange, parsley, 

pomelo and ruccola.   

Although the commodities in the group of processed fruits and vegetables are more limited, 

there is also some variation in the frequencies of detection, e.g. dried figs 6% and dried Goji 

berries 100%. 

However, in general the exposure to pesticides differs from commodity to commodity. This is 

described in Section 4.3. The frequencies listed in Table 3 have to be considered as the lowest 

possible frequencies, since the pesticide profile in the analytical methods did not cover all 

pesticides used in Denmark or in the countries exporting to Denmark. Analysing for all au-

thorised pesticides would probably result in more findings. However, on the other hand, re-

sults from the screening analyses have shown that the pesticide profile in the standard routine 

analyses covers the vast majority of the pesticide residues present in the samples. 
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Table 3. Frequency of samples with residues, both Danish and foreign commodities.  

Foodstuff 
Frequency of samples 

with residues1 

Frequency of samples 
above MRL 

Fruit and vegetables 54% 2.0% 

Cereals 30% 1.0% 

Meat 0.2% 0.0% 

Milk 0.0% 0.0% 

Honey 3.9% 0.0% 

Processed fruit and vegetables 36% 0.6% 

Processed cereals 37% 0.0% 

Processed meat 0.0% 0.0% 

Baby food 0.0% 0.0% 

Other2   

Fruit and vegetables, organic 0.7% 0.0% 

Cereals, organic 3.3% 0.3% 

Meat organic 0.0% 0.0% 

Processed fruit and vegetables, organic 1.6% 0.0% 

Processed cereals, organic2   

Processed meat, organic2   

Milk, organic2   

Baby food, organic 0.0% 0.0% 

Other, organic 0.0% 0.0% 

Total 40% 1.4% 
 

1 Includes also samples above MRL 
2 Less than 10 samples 

 

Comparison between Danish and foreign produced commodities 

Figure 2 shows the frequencies of samples with detections below or at the MRL, and above 

the MRL for fruit commodities produced in Denmark (DK), the EU (all Member States except 

Denmark), and outside the EU (non-EU). In general, samples of fruit commodities produced 

in Denmark had lower frequencies of detections below MRL (45-58%) than fruit commodities 

produced outside Denmark (69-76%). However, the fruit commodities were not the same as 

many fruits types cannot be grown in Denmark (e.g. oranges, pineapples). For Danish pro-

duced samples, the frequencies of samples with detection seem to have decreased throughout 

the years. No differences were seen between samples produced in the EU and outside the EU, 

except for samples with detection above MRL where samples produced outside the EU more 

frequently had residues above MRL, namely 2-5%.  

Exceedances of the MRLs were found in three Danish produced apple samples. In fruits pro-

duced outside Denmark, 98 exceedances of the MRLs were found in 29 different commodi-

ties. Most exceedances were found in oranges (11), grapefruit (9), pomegranate (9), manda-

rins and clementines (7), passion fruits (6), pomelo (6) and strawberries (6). The number in 

brackets refers to the number of samples. 
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Fruit
Detections Җ MRL Detections > MRL

DK 43/74 54/110 48/106 58/112 49/108 39/82 0/74 0/110 0/106 0/112 3/108 0/82 samples

EU 269/388 283/407 248/338 232/337 227/314 230/301 4/388 4/407 6/338 3/337 4/314 6/301 samples

non EU 279/379 276/366 243/352 161/222 210/283 151/206 11/379 15/366 7/352 9/222 13/283 8/206 samples
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Figure 2. Frequencies of samples with detections below or at the MRL, and above the MRL 

for fruit produced in Denmark, the EU and outside the EU. 

 

Figure 3 shows the frequencies of samples with detection below or at the MRL, and above the 

MRL for vegetable commodities produced in Denmark, the EU and outside the EU. In gen-

eral, there were fewer vegetable samples with residues compared to fruit. Furthermore, vege-

tables produced in Denmark had lower frequencies of detections below MRL (13-27%) than 

vegetables produced outside Denmark (36-55%). The frequencies in the samples of Danish 

origin showed an increasing trend from 2012 to 2017. The increasing trend has been ad-

dressed in Jensen et al. (2018), but in brief the reasons could be e.g. increased number of pes-

ticides analysed for, more risk based sample plans, and more wet weather conditions. The 

latter could be responsible for the increase of fungicide residues. No differences were seen 

between samples produced in the EU and the outside EU, except for samples with detection 

above the MRL where samples produced outside the EU more frequently had residues above 

the MRL than samples produced in the EU, namely 1-6% and  1-2%, respectively. As men-

tioned below 24 MRLs exceedances were seen for tea and wine leaves. 

Exceedances of the MRLs was found in 12 Danish produced vegetable samples, celeriac (2), 

kale (2), parsley (1), peas with pods (2), potatoes (2), courgettes (1), tarragon (1) and organic 

parsley (1). The number in brackets refers to the number of samples. In vegetables produced 

outside Denmark 108 exceedances of the MRLs were found in 38 different commodities. 

Most exceedances were found in cumin seed (10), chilli peppers (7), carrots (6), tea (17) and 

vine leaves (7).   
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Vegetables
5ŜǘŜŎǘƛƻƴǎ Җ aw[ Detections > MRL

DK 35/278 56/307 69/281 65/288 74/270 53/196 1/278 1/307 1/281 2/288 2/270 4/196 samples

EU 127/256 116/243 169/323 169/338 177/321 131/250 4/256 3/243 4/323 3/338 6/321 5/250 samples

non EU 26/72 35/65 57/123 94/222 83/192 45/94 1/72 2/65 5/123 14/222 12/192 5/94 samples
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Figure 3. Frequencies of samples with detections below or at the MRL, and above the MRL 

for vegetables produced in Denmark, the EU and outside the EU. 

 

Figure 4 shows the frequencies of samples with detection below or at the MRL, and above the 

MRL for cereal commodities produced in Denmark, the EU, and outside the EU. Cereals pro-

duced in Denmark had lower frequencies of detections below MRL (14-27%) than cereals 

produced in the EU (41-61%) while cereals grown outside EU had frequencies of detections 

in between (20-52%). The type of cereals produced in Denmark and the EU was different 

from cereals produced outside the EU. The cereal samples produced outside the EU were 

mainly rice and the samples from the EU and Denmark consisted mainly of wheat, oat, rye 

and barley. No residues above the MRLs were seen in Danish produced cereals. However, 

exceedances of the MRLs were seen in cereals produced outside Denmark and was frequently 

observed for especially rice. 

In cereals produced outside Denmark 21 exceedances of the MRLs were found in white rice 

(16) parboiled rice (3) and maize (2). The number in brackets refers to the number of samples.  
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Cereals
5ŜǘŜŎǘƛƻƴǎ Җ aw[ Detections > MRL

DK 18/112 12/86 26/123 28/138 23/120 22/82 0/112 0/86 0/123 0/138 0/120 0/82 samples

EU 25/56 26/49 42/69 35/69 37/75 35/85 0/56 0/49 0/69 0/69 0/75 5/85 samples

non EU 13/64 21/100 17/33 8/23 9/36 9/21 0/64 1/100 3/33 1/23 2/36 2/21 samples
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Figure 4. Frequencies of samples with detections below or at the MRL, and above the MRL 

for cereals produced in Denmark, the EU and outside the EU. 

Products with low frequencies of samples with residues 

In addition to the fruit, vegetable and cereal commodities mentioned above, several commodi-

ties with few residues have been analysed. These included animal products, organic grown 

products, baby food and processed foods. No pesticide residues were found in any of the 34 

baby/infant food samples. For meat samples, detections were only observed in three foreign 

samples, namely one sample containing aldrin and dieldrin (beef meat) and two containing 

DDT (lamb meat). These pesticides are persistant organic pollutants (POPs) and are banned 

worldwide for all uses with the exception for the use of DDT in malaria control. Since the 

substances are very persistant in the environment, residues can still be found in the environ-

ment, which can explain the detections in meat. Processed food contained fewer residues than 

the raw materials used because peeling, cooking, mixing, etc. can decrease the concentration 

in the processed food. However, the commodities still reflected the situation of the detection 

frequencies of the raw materials. Consequently, commodities like orange juice and wine had 

relatively high frequencies (33-49%) compared to other processed foods, and raisins and dried 

gojiberries had even higher frequencies (75-100%). 

Multiple residues 

Residues of several different pesticides, 2-14, were found in 47% of all fruit samples and in 

17% of all vegetable samples, details are shown in Figure 5. Danish produced fruit contained 

2-7 residues in 29% of the samples while fruit from EU and non-EU countries contained 2-12 

residues in more than 48% and 53% of the samples, respectively. The Danish produced vege-

tables contained 2-5 residues in 6% of the samples while vegetables produced in EU and non-
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EU countries contained 2-14 residues in 28% and 23% of the samples, respectively. One rea-

son for the lower number of different pesticides in Danish samples could be that the number 

of pesticides approved for use in Denmark is lower than in some other countries. 

 

Citrus fruits, banana, papaya and rucola contained multiple residues in more than 75% of the 

samples. More than 50 samples contained nine or more pesticides residues and the samples 

with the highest number of residues were chili peppers from India where 14 different pesti-

cides were detected. Three strawberry samples from Belgium had 12 residues, one sample had 

11 residues and one sample 10 residues. Wine leaves from Germany had 11 residues, 10 resi-

dues were found in an orange sample from Argentina, chili from Malawi, chives from Israel, 

and cumin seeds and rice both from India. However, it should be emphasised that it is not 

necessarily an individual fruit or vegetable that contained all the detected pesticides since the 

analysed samples were composed of more than one fruit or vegetable, e.g. at least 10 individ-

ual fruits. The composite sample can also in some cases consist of commodities produced by 

different growers. Table 4 shows the commodities with multiple residues where more than 30 

samples have been analysed for in the period 2012-2017. 
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Figure 5. Number of pesticides residues in fruit and vegetable samples for the period 2012-

2017.   
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Table 4. Percentage of samples with multiple residues. Only commodities where more than 

30 samples have been analysed for in the period 2012-2017 are included. The table contains 

Danish as well as foreign produced samples  

Commodities 

Samples, 
multiple 
residues Commodities 

Samples, 
multiple 
residues Commodities 

Samples, 
multiple 
residues 

Grapefruit 96% Melon 29% Tea 14% 

Pomelo 92% Chilli peppers 28% Rolled oat 11% 

Bananas 86% Mango 28% Spelt, flour 10% 

Ruccola 86% Peppers, sweet 28% Wheat flour 10% 

Lemon 80% Rice, parboiled 27% Wheat kernels 10% 

Oranges 78% Spinach 27% Maize 10% 

Mandarins/clementines 76% Apples 27% Kiwi 10% 

Papaya 76% Wine, red 26% Broccoli 9% 

Nectarine 60% Rice, white 24% Parsnip 9% 

Table grapes 56% Plum 23% Lettuce, iceberg 6% 

Strawberries 56% Tomatoes 23% Carrots 6% 

Peach 50% Beans with pods 22% Peas without pods 5% 

Blackberries 45% Courgettes 22% Rye flour 4% 

Pear 42% Celery 21% Orange, juice 4% 

Celeriac 39% Aubergines 21% Potato 3% 

Blueberries 37% Wine, white 20% Avocados 2% 

Lettuce 33% Leek 17% Onions 2% 

Raspberries 32% Pomegranate 16% Persimmon 1% 

Pineapples 31% Pasta, dried 15% Rye kernels 0.5% 

 

Conclusion on residues and frequencies of the found pesticides  

The overall conclusion on residues responsible for the major part of the exposure to pesticides 

is that Danish produced fruits, vegetables and cereals had lower frequencies of samples with 

pesticide residues compared to products of foreign origin. It is estimated that the foreign pro-

duced commodities showed more than 20% higher frequencies. Also, a smaller number of 

different pesticides were found in the Danish products. However, some of the foreign pro-

duced commodities had comparable detection frequencies to the Danish produced commodi-

ties, or even lower. This was the case for strawberries (China, Poland), carrots (Belgium), 

cucumber (Netherlands) and wheat (Sweden). For other foreign produced commodities vari-

ous differences between countries were observed. Residues from several different pesticides, 

2-14, were found in 47% of all fruit samples and in 17% of all vegetables samples. 

Pesticides found in fruit and vegetables, cereals and samples of animal origin. 

The pesticides that have been found in the period 2012-2017 are presented in Appendix 7.2. 

In all the commodities, 177 different substances were detected. Residues exceeding the MRLs 

included 66 different pesticides. Pesticides which were detected in at least 0.5 % of the 

samples of fruit, vegetables and cereals are presented in Figure 6.  
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Figure 6 Detected pesticides. The pesticides that were detected in at least 0.5% of the plant 

product samples are ordered by the total number of samples analysed for the pesticide. The 

figures in brackets next to the name of the pesticide refer to the number of samples analysed 

for this pesticide, the number of samples with residues <MRL and the number of samples 

exceeding the MRLs. The blue bars represent the percentage of samples <MRL. The axis for 

these results is shown at the top (0%-20%). The red bars represent the percentage of samples 

with residues above the MRL. The axis for these results is shown at the bottom (0.0-1.0%).  
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