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1 Preface

The present repopresentshe resultdor pesticide resiues analysed for ithe period2012-
2017 of themonitoring programmneeconducted byrte DanishiVeterinary andood Admn-
istration(DVFA). The programmecludedcommodities ofruit, vegetdles, cereals and an-
imal originusing random samplingf food on tle Danish markeSince the beginning of the
196@® ,©enmark has monitored fruit and vegetables for pesticiddues.

For the period 19931997, 19982003and 20042011, results were collated anldde detary
exposurevas calculated. In this repodatafor the analyses carried out in the perfd 2
2017are reportedas well as the exposure calculas@erformedbasedn thedetectedes-
dues.The analyses have been carriedlmuthe laboratay of the Danish Veterinary anBood
Administration(DVFA) in Ringsted. The samples warellectedby DVFA.

The residue data have been combined with consumption data and the exposures for different
comsumergroupshave been estimatelisk assessment chronic dietary exposure has been
performed foithe individud pesticideshased on the Acceptable Daily Intake (A3 well

as risk assessmeiatr cumulative chronic dietary exposure to all the pestiaiggected in the
present periodRisk assessments of acute dietary exposuressgletiie scope of the presen
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 solmmeever, it is outside the

scope of the present report to perform risk assessmersisdiasources of pesticides.

It is also acknowledged thtte general population is exposed to otkieds of chemical sub-
stance which mightexertsimilar adverse hadth 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 presenteporthas been produced and adopted by the authbrs task has been carried
out exclusively by the authors in the context of a contract bettreddanish Veterinary and
Food AdministrationMinistry of Environment and Food of Denmark and the National Food
Institute, Technical University of Denmark



2 Sammenfatning og konklusion

Denne rapport praesenteresultaterne fokontrol af pesticidester ifgdevareti Danmarkfor
perioden 202-2017. Antal stoffer varierer fra ar til ar, da der lgberdiger inkluderet nye
stoffer i analysmetoderneDer blev analyseret fo273-314 pesticideyangivet som restdefin
tioner. Derblevi alt analysere13.492prgver af frugt, grant, cerealier, kad, bgrnemadreg a
dre forarbejdede fgdevarekf disse blev 1232 gkologiske provike medtaget i ekspone-
ringsberegningee, da konsum af gkologiske fgdevarer forventes at veaere ulige fordelt i be-
folkningen. Desuden blev tre prgver med indhold udelukket, fordi disse indhold ikke blev
anset for representative for fgdevarer pa det danske marnkeurgize afoksekad fra New
Zeabnd med et indhold af dieldrien prgve af guleragdder fra Albiem med et indhold af
dieldrin, ogen prave af tarret majs fra Argentina med et indhold af dichlofmslelingen
mellem de forskellige typer af fedarer kan sestabel 1.

Resultaterne vex, at dewvarlangt flele fund af pesticider i frugig grensagern(setabel 3)
end i andrafgrader. Sammenlignésigt og gransagerindehold frugt flest pesticidester(se
figurernel-3). Dervar generelt flere pesticidster udenlandske mdukter iforhold til dan-
ske (sdigurernel-3), og dewar hyppigere fundaf flere pesticider sammeprgveblandt
udenlandske prgver sammenlignet meaiverfra Danmarl(sefigur 5).

Derblevsamlet setundet oveskridelser afmaksimalgreenseveesti(MRL) i 1,4% afalle
praver

For deafgragder, der bidrager mesteiksponeringefor pesticideyer derforetaget en sa-
menligningaf prevemellem de landdjvorfrader har veeret udtagmere end 10 proveit
kontroli pelioden 2A2-2017. For afgrader, der atyrket bade i Danmark og i udlandeiser
resultaterne generelt, at der en mindre hyppighed af pesticgser i danskeafgrgdersam-
menlignet med udenlandske afgrgder. For enkelte afguadbyppigheden af fund i danske
pragver imidlertid ikke det lavestblandt alle lande. Det drejsig omjordbaer,aguker, salat,
gulergdderhvedemel og hvedekeer.

Resultaterne fra analyseprogrammet er brugt til at beregne eksponddangen danske be-
folkning fra fadevarerved at gange gennemdait af pesticidindold meddet gennemsrige
konsum.Der findes ikke en enkelt intermanhal vedtaget model til at beyee eksponering fra
pesticidrester. De analyseresultater, der ligger til grund for rappertgenerelt udfart pa ra
afgrader og ikke pa skreellede eltidiberedteprodukter Analysemetoderne har ogsa en nedre
graense for, hvornar et indhold af peist kan pavises/rapporteres (rapporteringssgraensen,
LOR).

Eksponeringr er beregnet ved brug af to forskellige modeller. Den ene mededlviklet til

at veerekonservativ(d v s . O0p- den forsigtige sided) for
(Model 2). Den anden model er udviklet ¢ih sammenligning mellem forskellige afgrader,
konsumentgrupper eller oprindelseslasdent til beregning af pesticidbelastnindgY®Model

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

| dennerapport er defor citrusfrugter, banan og melolrugt processindaktorer, der tager
hgjde for at stgrstedelen af pestlet findes i skreellen.
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Risikowrderingerfor de erkelte pesticicer blev udfgrtved beregning aén Hezard Qutient
(HQ). HQ er forholdet mellerden kroniske (livslangegksponering ogetAcceptalbe Dagli-
ge Indtag (ADI)for det pagaeldendeesticid.HQ for de enkelte pesticidéx mellem0% og
7,2% for bgn 4-6 ar(5 stofferover1%, resten under 1 %) og mellé@¥% og 2,0% for voksne
(3 stofferover 1%, restenunder 1%), hvilket indikerer, at der ikke er ex@evneveerdig
sundhedsmeessig risiko ved indtag af uleste pesticidefra fgdevarer

Der erogsaudfart risikovurderingaf detsamledekroniskeindtag afde fundnepesticider ved
atsummeralle HQ for de enkelte pesticideit et Hazard Indeks (HI). HI varierer riem
3,3% 0g16% for voksneog mellem8,5% og 46% for barni alderend-6 ar alt efterhvilken
mode| dererbrugt i beregningerndled Model 2er HI beregnetil 13% for voksneog 36%
for bgrni alderend-6 ar.Da HI metoden forudsaetter samme tgffekt for allede furdne
pesticider, er metoden relativt konservdtid v s . 6 p - de)gidethlle peswidgrt i ge s
ikke har samme type af effektétl pa 13% for voksne o@6% for barni alderend-6 arindi-
kerer sdledes, at der ikkeensundhedsmaessiigiko veddet samlede kroniskadtag af de
fundne pesticideira fadevarerRisikovurdering er ogsa udfart for baiiralderenl-3 ar og
barni alderen7-14 ar HI for disse aldersgrupper var lavere éodbgrni aldererd-6 ar, og
derfor preesenterdsin resultater forbgrn i alderen 4 ar i denne rappart

Som tidligere neaevnt bl der generi¢ fundet feerre pesticréster danske afgrgder samme
lignet med afgrgder fra udlandet. Dette har ogsa indflydelse pa ekspone8pigegman
danske afgrader, nar dedr muligt, blev bade eksponering og Hedsat Forbadebarni al-
derend-6 arog voksefaldt HI med en faktor 1,6, mens eksponeringen faldt med en faktor
1,4.

Myndighederne anbefaler voksne at spise mindst 600 g frugt ogggeram dagenFor
maend og kvinder er indtageted Model Jeregnet for densom spiser mere er0 g frugt
og grartsagerom dagenBadeeksponeringen og Hitegmed en faktor &, for kvinder og
meden faktorl,8for maend HI var dog stadig nmdre end 100%or bade maend (10%) og
kvinder (12%)

Der er ogsa beregneted Model 3hvilke pesticider og afgradeer bidog mest til ekspone-
ringenog til HI. For afgradane bidrog 25 forskellige afgrader til 85% af HI og 8186 ek-
sporeringen. &blerbidrog mest til bade eksponering og Rbr pesticiderné i d Tap§b o
pestiéderne med godt halvdelen til bade eksponeringiiog

Resultaterne for periodet©122017viserlige som resultaterne for sidste perigd@04
2011, atHI var godtunder 100% for bade bgrn og voksbette geelder ogsa for voksne, der
spser mere en@00 g frugt og grent om dagen.

Nar der sammenlignesed resultater fra perioden 202811, seset fald iHI for bade bgrn
og voksneFor bgrni aldererd-6 arfaldt HI fra 44% til 36%o0g for voksnefra 18% til 13%
Model 2 er anvendt ved beregningerne for begge peribeéeimod er &sponeringemogen-
lundeden same for bade barn og voksne i de terjpder. En mulig forklaring p&aldet i HI
uden et fald i eksponeringénnne veeregatnogle af de mertoksiske pesticidekke laeengere
er godkendtog atder idenne periode (2012017)derforer anverdt flere mindre toksiske
pesticidersammenlignet med den tigere periode (2002011)

Med henblik pa at vurdere den sundhedsmaessige betydning af pesticidindholdet i forskellige
typer frugt og gregnt ergsticidbelastninge(PL) beregnesom et forhold mellem dgennem-
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snitlige pesticidindhold i en fgdevare og ADI for hvert pavist pesticid i denne fad8eare
regning afPL for pesticider kan visévilke stoffer der bidraganest til pestidbelastningen

for en afgregde, oL kansaledes anvendé$at identificere kritiske kilder til eksponeing for
pesticider PL ersalede®t veerdifuldt redskab til lave en rankingodfdeafgraderog pestici-

der i forhold til deres PLFor 34 afgrader var PL lavere for dansk producerede afgrader sam-
menlignet med afgrader produeeudenfor Danmark. For seks afgrader (hovedkal, grankal,
l@g, persille radder,gstinak og graeskavar PLdoghgjere for dansk producerede afgrgder
sammenlignet med udenlandsk producerede afgrBdeeret pa PL kombineret med indtag

er den generelle kdlusion, som ogsa naevnt ovenfor, at eksponeringen for pesticider kan
nedseettes ved at vaelge dansk producerede afgrader nar muligt.

Resultaterne for denne periode (22AP17) bekraefter generelt konklusionerreeden tidlige-
re periode (200£2011), dvs. atler med den nuveerende vidéke vurderes at veeren
sundhedsmaessig risiko vidbniskindtag af de ekelte pesticidefra fadevarer savel som
veddet samlede kroniskadtag af de fundne pesticider fra fgdevarer, selv for vgldare
spiser mindst 60@ frugt og grgntsager om dag&enerelt kan manedsdte sit pesticidind-
tagmed ca. en tredjedeéd atveelge dansk producerede afgrgdemor det er muligt stedet
for de tilsvarende udenlandske afgrgder

Pa den anden side skal pesticideksponeringadavarer ikke ignorere&rundlaget for ek-
sponeringsberegningerne for danske forbrugermmeforbedres, for eksepel ved at:

1 Udvide antallet af pesticid@ monitoringspogrammet
1 @geproveantallet af afgreer hvori det forventes at finde pesticidrester

1 @ge falsomheden for analysemetoder med henblik pa at minirsi&terheder be-
regningsmetoderne

1 Fremskaffe detaljeret information vedrgrekaasumfor afgracer hvori det forventes
at finde pesticidrester



3 Summary and conclusion

This reportpresntsthe results for the analyses of pesticide residues in foods on the Danish
marketfor the period 201:2017.The analytical programeincluded273-314 pesticideex-
pressed as residue defians. The rumber of sbsancesvaried from year to yeadue tothe
factthatmore sistancesvereincluded in themonitoringprogrammeeach yearin total
13,492samples have been analysed. The samples includes] wegetables, cereals, meat,
baby food and other ptessed foasl Of these, 1232 sample$ organicaly grown samples
were excludedrom the exposure calculationrsince the consumption of organically grown
foods are expected to be unevenly distributed between consumers. In addition, three samples
were excluded frontheexposure calculati@becauséeher content of residues were consid-
ered not to beepresentative for commodities on the Danish mag&ampleof bovine meat
from New Zealandvith a content of dieldrina sample of carrots from Albanath a content

of dieldrin, and a sample of dried maiffem Argentinawith a content of dichlorvoghe
distributionof samplingbetween the different kirscbf commoditiess shown inTable 1.

The results show that more residwessefoundin samples of foreign origin compared to
samples of Danish origin (@€&igure 13). Overall fruitsandvegetables rdhigher freque-
cies of residues than the otleemmoditygroups andfruits had higher frequencies compared
to vegetables. Alssamples with more than one residueremore frequery found in san-
ples of forégn origin. Overall residues above the MRkgere foundn 1.4% of the senples,
most frequeny in fruit.

For someof the commodities that contributenost to the exposure tifiequency of reslues

in sampledave been compared between countribsenthe numberof sanples werehigher
than 10.The frequenciesf residues in@mmodities growroutside Denmarkverg in general
higherthan inDanish samples. Alssamples with redues above the MRLweremore often
in foreign origin. However, for strawberrigsicumbergcarrots Jettuce wheat flour and wheat
the frequencies in Danish samplesrehigher compared tsamples fronsomeof theother
countries.

The results from the analytical prognam@have been used to calculate the exposure for the
Danish popudtion by multiplying a averagef the residudevels with an averagef the con-
sunption. There is no common agreemenEU or internationallyon how to calculate the
exposure,e.g.if a processing facta@houldbeincluded or not or how to handleesidies ke-

low thelevel ofreporting LOR), also callechon-detects The exposurecalculationshas been
performed by using two different models. One model desgned to be conservatifar

total consumers (Model 2). The other model was desigmé&tilitatecomparison between
different commaodities, consumer groups or country oyiggwell agalculation of the pesti-
cide load (PLYModel 3) A detailed description of the models used cafolbadin Annex

6.1.

Processing factors have been used for citrussfroanana and melstaking into account that
most of the pesticide residues are located in the peel.



The risk assessment of chrodietaryexposurdor a single pesticide was performed byi-est
mation of a Hazard Quotient (HQ), itee estimated totalietary exposurdivided bythe
toxicologcal reference valyé\DlI, for that pesticide

The HQ for the individual pesticides was calculated to be bet@¥emnd 7.2% for children
age 46 years (fivesubstances abovdéo, the resbelow1%) andbetween @ and 2% for
adults (threesubgances abovéd %, the resbelow 1%), which indicate thathere is na@appre-
ciablerisk of adverse health effects following dietarpesure to the indivudal pesticides.

Risk assessment of cumulative exposure to a mixturesticfpes hadeen pedormed by
usingthe Hazard Index (Hinethod The HI varies between 3@and16% for adultsand
between8.5% and 46% for children age@lyearsdepending on which model was used in the
calculation. WithModel 2, theHIl was13% for adilts and 36% for clhdren age %6 yearsAs

the HI method assumes the same kind of adveratheffect for all the dtected pesticidest

is a relatively conservative (precautionary) approach for cumulative risk assessment. Overall,
theHI of 13% for adilts and36% for childrenindicate thathere is nappreciableisk of ad-
verse health effects following cumulative dietary exposure to apjekcidegletected in the
present periodRisk assessement has also been performed fdrehmiage 13 years ad 714
years the HIfor these age groups were lower tfi@anchildren age 4 yearsand therefore

only results for children age@lyears are presented in this report

As mentioned aboyeommodities of Danisbrigin generally contaiedfewer pesticides
compared to commodities of foreign origin. This aapactthe pesticideexposurelf com-
modities of Danish origimerechosen whenever possibthe exposure and HI decredse
The exposure decreased with a factor offardoth children and adults, anttetHI decreased
with a factor ofl.6for bothchildren and adults

Exposurehas alsobeenestmatedwith Model 3for high consumers (men and women), i.e.
those whaconsumedmorethan600g of fruit and vegetables every d&oth the exposure
and Hlincreagd with a fator of 1.6for women andvith a factor of 1.8or men however,
the HI wasstill well below 100%for both men(10%) and womer(12%).

With Model 3 t has alsdbeenestimated which commaodities and pesticides that contdbute

most to the xposue and HI.For the commoditie§5% of the HI and 81% of thexposure

was &counted for by 25 different commitigés Applescontributed most to both exposure

and HI.For the pesticides he &6t op nined pesticides account
HI aswell as of the exposure.

The esults from th@resenperiod(2012-2017) show as for the previous period (260
2011), that theHI waswell below 100% foibothadultsand dildren This wasalso the case
for adult high consumers eatingpre thar600g of fruit and vegetables per day.

Forboth children an@dults adecrease in HI was observiedm the previous period (2004
2011),i.e.from 44% to 36%or children4-6 yearsandfrom 18% to 13%or adults for both
periods the calculations were performedwvodel 2 However, he exposure waamostthe
samefor the two periods for botbonsumer groups. An explanatifor the decrease in Hli
without a decrease in the exposure could besthvae of the more toxic pesticideéstected in
the previous period areot authorized any longer and consequellys toxic pestides have
been used for the presegu@riod compared to the priewusperiod
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In order to quantify the toxicological significance of the pesticide content for different types
of fruit and vegetdles, a pestide load(PL) hasbeen calculateds a ratio comparing the av-
erage amount of pesticide residues in a food commodity witAlhe of every pesticide de-
tected in that commodityCalculating thePL for individual substances caltustrate which
pesticidecontribute to a high degree to tR& of a commodityandcanthusbe used to iden-

tify critical sources of pestide exposureThe PL is a very valuable todbr ranking ofboth
commoditiesand pesticidesccording to their PLFor 34 commoditieshe consumer had a
choice of a corresponding Danish produ@t these28 had a lower PL when produced in
Denmark whereas for six commodities (head cabbage, kale, onions, parsley root, parsnip and
pumpkin) the PL wakigher in the Danish sample3n basisof PL combiné with consump-

tion the general conclusion is, as previously stateat,consumers exposure can be reduced
by choosing Danish grown commodities whenever available.

The resultobtained for the present period (262@17) generallgorfirm the onclusiondor
the previous period (2002011), i.e., according to our currémowledgethere is no apg-
ciable risk of adverse health effefddowing dietary &posure to the indivudal pesticides, as
well asfollowing cumulativedietaryexposure to allhe pestides even for high consumers
(adults) who eat more than 600 g of fruit and vegetables eackedagrally, the exposure to
pesticides can be reduced by choosing Danish grommedlitieswhenever possiblestead
of foreign growncommaodities

Onthe other hand, exposure to pesticide residues from the food should not be ighered.
basis for exposure calculations for Danish consuiarkl be futher improved by:

1 Expanding the number of pesticides in the monitoring programme.
1 Increasing the nuber of samples where residues are expected.

1 Increasing the sensitivity of the analytical methods in order to minimize the uncertain-
ty in the data modelling.

1 Providing detailed dietary information for commaodities where residues are expected.
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4  Pesticide residues and exposure

4.1 Monitoring programme

The monitoring programme 202D17included13492samplesepresentative for foods on
the Danish markeiThe number ofruit, vegetble, cerealand animal produgamples has
been quite stabl®r the period20122017 with around 2200 samples per year. In 20h&
number of samples was decsedby aimost 25%to 1700 samples (see Figuredlle to a
general reductianThe results from 2032017 have been published in annual repgdensen
et al., 2013, 2014, 2015, 2016, 202@18. This report will give an owwiew of the six year
period from20122017.

1800

1600

1400 -

1200 -

1000 - M Fruit and vegetables

200 - Cereals

600 - B Animal products

400 -~

200 -

2012 2013 2014 2015 2016 2017

Figure 1. Numberof fruit and vegetabdé samplescereal samples and samples of animal
origin analysed from 2IP-2017. Processed food is not included.

Design of sampling plan

The Danish psticide monitoring programme has twainobjectivesFirstly, theprogramme
hasto check compliance with the maximum residue le(dRBLSs) laid down by the EU (EU
Commission, 2005), and secondly to monitor the residue levels in foods to enable an evalu
tion of the &posure of pesticides to the Danish population.

The sanpling plan for the period 2012 to 2017 consisted of two parts. The first part of the
sampling plan focisedon commoditieswhich werefound to contribute most to the dietary
intakeand Hazard IndegHl) for the period 2002011 (Petersen et al. 201.3The number of
samples taken dheindividual commodities were é&nh graduated depending on how much
they contributed to thielazard IndexKl). Theefore,thenumber of samples taken of indivi
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ual commodities varied from 480 samples to 15 samples. The hgfhmumber of gaples
wasconsequently taken of the approximately 20 commaodities contributing mostHib. the
Due to changes in the total number of samples available in the differentoyearges have
been made resulting e.g. in choosing to sample sotte @bmmodities with limited comr
bution to theHI only every third year in order to have aiteptable number of samples (15
units) when it was include@ocusing on a limited number of monodities will provide a
better basis for comparison between geao that trends in pesticide residdegctedmay be
analysed. All commodities in the EU coordinated control programme are iddlutt@s an-
nual sampling plan (European Commission 2011, 2012, 2014, 2015, Zaipart of the
sampling plan emprised70% fruit and vegetable samples and 15% cereal samplese-The r
maining 15% of the samples were of animal origin, including milk, hagewyell adaby
food and organic commoditiefhe £cond part of the sampling plarciuded samples that
contributed lesto the intake of pesticidebut focussed specifically on the compliance with
MRLs or labelling of the proddion method, e.gorganically grownpr produced without
growth regulators or surface ttegent.

Sampling

Authorised personnel frotheregionalfood 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 pesticideesidues (European Union, 2002).tétal of 13492samples were taken
primarily at wholesalers, importers, slaughterhouses and at food processing companies (see
Tablel). Most of the samples were conventionally growstiréuits and vegetables (64%),

but also conventionally grown cereals (10%) and samples of animal origin (9%) were collec
ed. In addition9% samples of organically grown crops (fresh, frozen, processed) were co
lected as well as processed foods (e.g.eyiand 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 orighkpproximately 370 differentconventionally and

171 organically growifruit, vegetable and cereal commodities were sampled

Sampling of meat and other products of animal origin are regulated DjrEttive
96/23EC. The aim of this directive is to ensure that MhemberStates monitoprimarily
their own production of commodés of animal origirfor different substances.g. pesticides
However, imported samples from third countries shall also be monitdtreinumber of
samples wabetween 0.03% and 0.15%tbk productionor import.

For fruits, vegetablesand cerealtheaim has been to monitor the commaodities sold on the
Danishmarket Consequentlymore samples produced in BllemberStates and third cou

tries have been collectedmpared to samples of Danish origin. The division between Danish
and foreign produced commitids were determined by an iterative process with focus on the
availability of the productsas well as a more risk based approach

12



Table 1. Number of samples analysed fothe period 20122017, Danish, EU and neBU
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 IWéFA Laboratoy. However, from 2013 100 e
samples already analysed b troutine analysis weedsoanalysed by High Resolution Mass
Spectrometer (HRMS) at DTU National Food Institute. All laboratoriesived in the moni-
toring were accredited for pesticide analysis in accordance to ISO 17045 byntble iDady

of accredition, DANAK.

Analytical programme

The samples were analyseddifferent analytical methodsnd the number of pesticidesaan
lysed for in the different commodity types are showmaile 2 The number includesas

mers and metabolites and refers only tordsedue definitionsAll analyticalmetods have
been slighy extendedvith new substancesnce 2012. However, the number has doubled
since 2004, the first year thelatest report on pesticide residues from 2Q041(Petersen et
al., 2013) Furthermae, as menbned aboveapproximately 100 samplesvefrom 2013 and
onwards been analysedach yeaby theHRMS screening method for additional >200 pest
cides in order to ensure that all relevant pesticides are included in the routine pegiicide pr
gramrre.
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Table 2. Number of pesticidgsesidue definitionsanalyseddr in the period2012-2017in
different types dfoods.

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 pesticids included in the analytical methodsddheresults for the screening methods
were publiskedin annual report§Jensen et al, 2013, 2014, 2015, 2016, 2017,)2018

4.2 Residues

The average frequencies of samples with residues are shdwble 3 It should be noted
thatthefrequencieave a large variation covering commodities with very low frequencies
and others where practically all samples contained residues.gAtheDanishfruit and vey-
etable commoditiesn whichno pesticide residues wedetected, i@ beetroot, broccaliChi-
nesecabbage head cabbage, red head cabbage, spring head cabbddeibarb. The com-
modities with the Ighest frequencie${-89%) are cucumbeystrawberryandruccola Only
commodities withmore than 10 saplesareincluded.

Likewise, foreign produced almond, asparagus, cashew ragt,rha, white head cabloge,
and rhubartsamplesontairedno residuesHowever, residues were found98% or more of
barana, chive, clementine, redirrant, grapefruit, lime, mandarin/clementine, orangesgyar
pomelo and ruccola.

Although the commaodities in the group of processedsauitl vegetabkeare more limited
there is also some variationtime frequenciesf detection, e.gdried figs6% anddried Goji
berries100%.

However, in general thexposureo pesticides differs from commodity to commodity. This is
described irBection4.3. The frequencieblsted inTable 3have to be considerexs the lowest
possible frequenciesincethe pesticide profile in the analytical methods did not cover all
pesticides used in Denmaok in the countriegexporting toDenmark. Analysing for allau-
thorisedpesticides would probably result in more findirsgHowever on the other hande-

sults from the screening analyses have shown that the pesticide profile in the standard routine
analyses covstthe vast majority of the pesticide residues present in thplea.
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Table 3. Frequency of samples with residubsth Danish andoreign commodities

Frequency of samples Frequency of samples

Foodstuff with residues? 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%
Other?

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, organic?

Processed meat, organic?

Milk, organic?

Baby food, organic 0.0% 0.0%
Other, organic 0.0% 0.0%
Total 40% 1.4%

LIncludes also samples above MRL
2Less than 10 samples

Comparison between Danish and foreign produced commodities

Figure 2shows the frequencies of samples with detections betatthe MRL, andabove

the MRL for fruit commodities produced Penmark (DK), the EU(all Member States except
Denmark) and otside the EUnontEU). In general, samples of fruit commoditi@oduced

in Denmark had lower frequencies aections below MRL (4%8%) than fruit commodities
produced outside Denark (6976%). However, the fruit commodities were not the same as

many fruits types amot be grown in Denmark (e.g. oranges, pineappies)Danish po-

duced sampleshéfrequencies of samples with detecteaem tchave decreased throumut

the years. No differences were seen between samples produced in the EU and outside the EU,
exceptfor samples with detetion above MRLwhere samples pduced outside the Eblore
frequently had redues above MRL, nameBt5%.

Exceedancesf the MRLs verefound in three Danish produced apple samples. In fruits pro-
duced outside Denmar8 exceedancesf the MRLs were found in 29 different monodi-
ties. Mostexceedancesere found in oranges (11), grapefruit (9), pomegranate (9), manda-
rins and clementines (7), passion fruits (6), pomelo (6) and straeg ). Thenumber in
brackets refers to the nunrledf samples.
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Fruit

Detections)XVIRL Detections > MRL
100% 20%
90% 18%
80% 16%
70% W 14%
@Om DK
60% 12%

== EU
50% \ PO 10% =rw=non EU

40% 8%

30% 6%

20% - 4%

10% 2%

0% - 0%

2012 2013 2014 2015 2016 2017 2012 2013 2014 2015 2016 2017

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
nonEU 279/379  276/366  243/352  161/222  210/283 151/206 11/379 15/366 71352 9/222 13/283 8/206  samples

Figure 2. Frequencies of samples with detections below theMRL, and abovehe MRL
for fruit produced in Denmark, the EU and outside the EU.

Figure3 showsthe frequencies of samples with detection betmvat theMRL, andabovethe
MRL for vegetable commoditiggroduced in Denmark, the EU and outside the EU. m ge
eral, there were fewer vegetable samples with residues compared to fruit. Furthernere, veg
tables produced in Denmark had lower frequencies of detections below MRIZ¥d3han
vegetables produced outside Denmark%366). The frequencies in the samples ohiBla
origin showedan increasing trend from 2012 2017. Theincreasing trentias been d-
dresgdin Jensen et a{2018, but in briefthereasons auld bee.g.increagd number of @
ticides analysed fomorerisk basel sample plag) and more wet weather conditions. The
latter could be responsibler the increase diingicideresiduesNo differences were seen
between samples produced in the EU and the outside Egpefar samples with detection
abovethe MRL where samples produced outside the EU more frequently hddesabove
the MRLthan samples produced in the Hlamelyl-6% and 1-2%, respectively As men-
tionedbelow 24 MRLsexceedancesere seeffior tea andvine leaves.

Exceedancesf the MRLs was found in2lDanish produced vegetable sampleteriac (2),

kale (2), parsley (1), peas with pods (2), potatoes (2), courgettes (1), tarragon (1) and organic
pardey (1). Thenumber in brackets refers to the numbesamples. In vegales produced

outside Denmark 108xceedancesf the MRLs were found in 38 different commodities.
Mostexceedancesere found in cumin seed (10), chilli peppers (7), carrots (6), tea (17) and
vine leaves (7).
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Vegetables

5S0S0Ou0A2ya X aw]| Detections > MRL
100% 20%
90% 18%
80% 16%
70% 14%
=0=DK
60% 12%
aCmEU
50% | ~M 10% =f*=non EU
o ! W N
_f —— e
30% ~—~- 6%
20% O/»/)_O / 4%
10% § f :7 > 2%
0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0%

2012 2013 2014 2015 2016 2017 2012 2013 2014 2015 2016 2017

DK 35/278 56/307 69/281 65/288 741270 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
nonEU 26/72 35/65 57/123 94/222 83/192 45/94 172 2/65 5/123 14/222 12/192 5/94  samples

Figure 3. Frequencis of samples with detections belowab the MRL, and abovehe MRL
for vegetablesproduced in Denmark, the EU and outside the EU.

Figure4 showsthefrequencies of samples with detection betmvatthe MRL, andabovethe
MRL for cereal commoditieprodiced in Denmarkthe EU,and outside the EU. Cerealopr
duced in Denmark had lower frequencies of detections below MRR{%) than cereals
produced in the EU4Q-61%) while cereals grown outside EU hiadquencie®f detections

in between(20-52%). The tye of cereals produced in Denmark and then&d different

from cereals produced outside the EU. The cereal samples produced outside the EU were
mainlyrice and the samples from the EU dbehmarkconsisted mainly of wheat, oat, rye

and baley. No residuesabovethe MRLs were seen in Danish produced cereals. However,
exceedancesf theMRLswere seen in cereals produced outside Denmarkvasdrequently
observedor especially rice.

In cereals produced outside DenmarkeXteedancesf the MRLs were founth white rice
(16) paboiled rice (3) and maize (2fhe rumber in brackets refers to the number of samples.
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Cereals

5S0S0OuA2ya X aw]| Detections > MRL
100% 20%
90% 18%
80% 16%
70% 14%

=o=DK

60% Fou 12%
/\ c=EU

50% | / //\\ N 10% =fw=non EU
- / \ / / A\ / -
o / Y / \/4 ﬁ -
20% - O\/A p— J / / 4%
10% m/l / 2%
0% : : : : : : — — ‘ ‘ ‘ —CO——+ 0%
2012 2013 2014 2015 2016 2017 2012 2013 2014 2015 2016 2017

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
nonEU 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

Figure 4. Frequencies of samples with detections below or at the MRL, and above the MRL
for cerealsproduced in Denmark, the EU and outside ElJ.

Products with low frequencies of samples with residues

In addition to thdruit, vegetable and cereal commoditieentionedabove several commad
ties with few residues have been analyse@sémcludedanimal productsorganic grown
products, bBby food and processed foadNo pesticide residues were found in any of3e
baby/infant food sampled-ormeat samplegletectios were only observed in thréereign
samplespamelyone sample containing aldrin and dieldrin (beef meat) anadontaining
DDT (lamb meat) Thesepesticidesare persstant organic pollutants (POPa)dare banned
worldwide for all uses with the egption for the use of DDT imalaria controlSince the
substancearevery persistant in the environmergsidues can stibe faund in the enwon-
ment, which can explain the detections in mBabcessed foodontainedewer residues than
the raw material useecausgeeling, cooking, mixing, etcan decrease the concetitin

in the processed footlowever, the commodities dtieflected the situation of the detion
frequencies of the raw materials. Consequently, commaodities like orangegjuiteine had
relatively high frequencie$33-49%) compared to other processed foadtslraisins and dried
gojiberries had even highgequencies (75100%).

Multiple residues

Residue®f several different pesticides;14, were found im7% of all fruit samples and in
17% of all vegetable sampledetaik are shown irFigure5. Danish produced @it contained
2-7 residues in 29% of the samples while fruit from EU andBdrcountries cotained 212
residues in more than 48% and 53% of the samples, respectively. The Dadistedrveg-
tables contained-2 residues in 6% of the sampl&kile vegetales produced in EU and non
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EU countries contained24 residues in 28% and 23% of the samples, oispl/. 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 vgdpthan insomeother countries.

Citrus fruits, banana, papaya amola contained multiple residues in more than 75% of the
samplesMore than 50 samplentainechine or morgesticides residues arttetsamples
with the highest number oésiduesvere chili peppers from India where 14 different pest
cides were detected. Three strawberry samples from Belgium had 12 resitkszsnple had
11 residues and orsamplel0residuesWine leaves from Germarhadl1residues, 10 res
dues were found in asrangesamplefrom Argentina chili from Malawi, chivesfrom Israel
andcumin seedsnd rice both from Indiddowever, t should be emphasised that it is not
necessarily an individual fruit or vegetable that conéal all the detected pesticidgace the
amalysed samples were composed of more than one fruit or vegetable, e.g. at leastd-0 indivi
ual fruits. The composite sample can atssome casesonsist of commodities produced by
different growersTable 4shows the commodities with multiple residues rehmore than 30
sanples have been analysed fioithe period 20122017.
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Fruits
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Vegetables
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Figure 5. Number of pesticides residues in fruit and vegetable samples for the peried 2012
2017.
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Table 4. Percentage of samples with multipésidues. Only commodéswhere more than
30 samples have been analy$adin the period 20122017 are includedThe table contains
Danish as well agoreignproduced samples

Samples, Samples, Samples,

multiple multiple multiple
Commodities residues Commodities residues Commodities 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 1%
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 Darsh produced frug vegetables and cereals had lower frequencies of samples with
pesticideresiduesompared to products of foreign origin. It is estimated that the foreggn pr
duced commodities showedore than 20%igher frequencie\lso, a smaller numbeof

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

duced commodities had comparable detection frequettcibe Danish produced commied

ties, or even lower. This was the case for strawberries (China, Polandjs ¢8dgium),

cucumber (Netherlands) and wheat (Sweden). For other foreign produced commaodities var
ous differences between countries were obseResidues from several different gegtes,

2-14, were foundn 47% of all fruit samples and ih7% of all vegetables samples

Pesticides found in fruit and vegetables, cereals and samples of animal origin.
Thepesticides that have been found in the period ZI are presentediAppendix7.2
In all thecommodites, I77 different substances wetetectedResidues exceeding tMRLs
included66 different pesticides. Pesticides which were detected in atdég¥i of the
samples ofruit, vegetables and cerease presented in Figufe
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Figure 6 Detected pestides. The pesticides that were detected in at |e&%4 0f the plant

product samples are ordered by the total number of samples analysed for the pesticide. The
figures in brackets next the name of the pesticide referthe 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 (@@96). The red bars represent the perceetafjsamples

with residues above the MRL. The axis for these results is shown at the bottar9%6).0
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