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Pesticide Pesticide residuesresidues
unavoidablyunavoidably occuroccur
in in conventionalconventional
foodfood cropscrops ……....
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((ddata source: INRA Europe, 1999)ata source: INRA Europe, 1999)
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CouncilCouncil DirectiveDirective  !"#!#"��$ !"#!#"��$ !"#!#"��$ !"#!#"��$ !"#!#"��$ !"#!#"��$ !"#!#"��$ !"#!#"��$ ofof 15 15 JulyJuly 1991 1991 
concerningconcerning thethe placingplacing ofof plantplant protectionprotection productsproducts on on 
thethe market market 
AnnexAnnex II ActiveActive substancessubstances authorizedauthorized forfor incorporationincorporation in in plantplant protectionprotection
productsproducts

AnnexAnnex IIII RequirementsRequirements forfor thethe dossierdossier to to bebe submittedsubmitted forfor thethe inclusioninclusion ofof anan
activeactive substance in substance in annexannex i i introductionintroduction

AnnexAnnex IIIIII RequirementsRequirements forfor thethe dossierdossier to to bebe submittedsubmitted forfor thethe authorizationauthorization
ofof a a plantplant protectionprotection productproduct introductionintroduction

AnnexAnnex IVIV Risk Risk PhrasesPhrases

AnnexAnnex VV SafetySafety PhrasesPhrases

AnnexAnnex VIIVII UniformUniform principlesprinciples forfor thethe evaluationevaluation ofof plantplant protectionprotection productsproducts

RegulationsRegulations

http://ec.europa.eu/food/plant/protection/resources /publications_en.htm

Documentation at:



EU maximum EU maximum residueresidue levelslevels ((MRLsMRLs ):): DirectivesDirectives
76/895/EEC, 86/362/EEC, 86/363/EEC, 76/895/EEC, 86/362/EEC, 86/363/EEC, andand 90/642/EEC90/642/EEC

� To To datedate, more , more thanthan 17,000 17,000 CommunityCommunity MRLsMRLs havehave beenbeen set set 
forfor variousvarious commoditiescommodities forfor 133 pesticide 133 pesticide activeactive substancessubstances.
http://ec.europa.eu/food/plant/protection/resources /mrl_pesticide.pdf

MRLsMRLs -- safe safe limitslimits thatthat definedefine thethe maximum maximum expectedexpected levelslevels
ofof a pesticide on a a pesticide on a foodfood commoditycommodity afterafter safe safe andand authorizedauthorized
use use ofof thatthat pesticide. pesticide. 

�� preventprevent illegalillegal andand//oror excessiveexcessive use use ofof a pesticidea pesticide

�� protectprotect thethe healthhealth ofof consumersconsumers ofof thethe harvestedharvested productsproducts

MRLsMRLs are are oftenoften mistakenmistaken forfor toxicologicaltoxicological safetysafety limitslimits , 
nonetheless, care should be taken to ensure that
the maximum levels do not give rise to toxicological
concerns



Residues
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20062006 9,2 %9,2 %

20052005 9,7 %9,7 %

20042004 12. 12. 0 %0 %

20032003 9,4 %9,4 %

20022002 9,7 %9,7 %

2001 2001 12,8 %12,8 %

20002000 8,5 %8,5 %

MRLMRL--ViolationViolation --RatesRates in in ConventionallyConventionally
GrownGrown FruitsFruits and and VegetablesVegetables



ResidueResidue situationsituation in in ConventionalConventional samplessamples in 2006in 2006

(CVUA Stuttgart)(CVUA Stuttgart)

7.7 %7.7 %13 %13 %MRLMRL--
violationsviolations

5.35.34.34.3PesticidesPesticides//
samplesample

170170199199No of No of difdifferentferent
ppesticidesesticides

95 %95 %85 %85 %WithWith residueresidue
findingsfindings

883883866866No of SamplesNo of Samples

FruitVegetables

CVUA Stuttgart Data 



AverageAverage summedsummed concentrationconcentration ofof pesticidespesticides in in samplessamples ::
(bromide and post-harvest surface treatment pesticides excl.)

• $��+�������$��+������� samples fruits / vegetables 0,39 / 0.4 mg/kg

• /�����/����� samples 0.016 / 0.009 mg/kg on average

• Organic samples (when deducting those which are assumed
to have been misleadingly labelled as organic) 0.002 / 0.003
mg/kg

� statisticallystatistically foundfound 195 / 133195 / 133 timestimes higherhigher totaltotal pesticide pesticide 
residueresidue concentrationsconcentrations in in conventionalconventional fruitsfruits //vegetablesvegetables
comparedcompared toto organicorganic onesones. . 

TheThe factorfactor isis 24/4524/45 whenwhen consideringconsidering thethe organicorganic samplessamples as as 
takentaken fromfrom thethe market market withoutwithout discriminatingdiscriminating thethe mislabelledmislabelled
onesones..

CVUA Stuttgart (EU CRL), CVUA Stuttgart (EU CRL), GermanyGermany , , ())%�0121�())%�0121�())%�0121�())%�0121�())%�0121�())%�0121�())%�0121�())%�0121�



ConcernsConcerns existsexists aboutabout thethe adequacyadequacy ofof thethe levellevel
ofof protectionprotection thatthat thethe MRLsMRLs mightmight affordafford to to youngyoung
infantsinfants

� Infants and young children have 
been shown to be very sensitive to 
certain toxic effects as a result of their 
immature physiological development.  

� It is reasonable to assume that residues in food may 
have adverse effects on the brain, immune system etc.

��� ���� � Relative to their weight, children consume Relative to their weight, children consume mormor ee food food 
per weight unit than adultsper weight unit than adults :                                                        :                                                        
e.g. 6 x more fruit, 2 x vegetables, 3e.g. 6 x more fruit, 2 x vegetables, 3 -- 5 x more cereals5 x more cereals

greatergreater risk risk ofof exceedingexceeding thethe ADI ADI oror ARfDARfD



COMMISSION DIRECTIVE 1999/39/EC of 6 May 1999
amending Directive 96/5/EC on processed cereal-based

foods and baby foods for infants and young children

ArticleArticle 66

11. . ProcessedProcessed cerealscereals --basedbased foodsfoods and baby and baby foodsfoods shallshall not not containcontain
anyany substance in such substance in such quantityquantity as to as to endangerendanger thethe healthhealth of of infantsinfants
and and youngyoung childrenchildren . . NecessaryNecessary maximum maximum levelslevels shallshall bebe establishedestablished
withoutwithout delaydelay ..

2.2. ProcessedProcessed cerealcereal --basedbased foodsfoods and baby and baby foodsfoods shallshall not not containcontain
residuesresidues of INDIVIDUAL of INDIVIDUAL pesticidespesticides atat levelslevels exceedingexceeding ),)!���"3�),)!���"3�

exceptexcept for for thosethose substancessubstances for for whichwhich specificspecific levelslevels havehave beenbeen set in set in 
AnnexAnnex VII, in VII, in whichwhich casecase these these specificspecific levelslevels shallshall applyapply..

TheThe aboveabove levelslevels applyapply to to processedprocessed cerealcereal--basedbased foodsfoods and baby and baby foodsfoods
as as proposedproposed readyready for for consumptionconsumption oror as as reconstituedreconstitued accordingaccording to to thethe
instructionsinstructions of of thethe manufacturermanufacturer



In the case of a small number of pesticides or metabolites o f
pesticides even a maximum residue level of 0,01 mg/kg mi ght, under
worst-case intake conditions, allow infants and young chi ldren to 
exceed the acceptable daily intake . This is the case for pesticides or
metabolites of pesticides with an acceptable daily intake l ower than
0,0005 mg/kg body weight.



HoweverHowever ,  in ,  in additionaddition to to processedprocessed cerealscereals --basedbased
foodsfoods andand baby baby foodsfoods withwith , 0.01 mg/kg MRL,, 0.01 mg/kg MRL,
childrenchildren alsoalso consumeconsume a lot a lot ofof freshfresh foodfood
commoditiescommodities forfor whichwhich oftenoften significantlysignificantly higherhigher
MRLsMRLs applyapply …………



FarmersFarmers are are searchingsearching forfor pesticide pesticide 
preparationspreparations leavingleaving lowlow residuesresidues

butbut stillstill effectiveeffective againstagainst pestspests

Baby Baby foodfood producersproducers applyapply precautionaryprecautionary
approachapproach „„pesticide pesticide freefree““ cropscrops -- residuesresidues

belowbelow 0.01 mg/kg 0.01 mg/kg isis requiredrequired



MRL MRL forfor phosalonephosalone in in applesapples
treatedtreated in in accordanceaccordance withwith
GAP: GAP: (���"3��(���"3�� �� ())�4�������())�4�������
�
��
� 55�������� 	���	��� ���������� 66 ......

Example of discrepancy:
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OccurrenceOccurrence ofof pesticide pesticide residuesresidues in in freshfresh applesapples

Monitoring data Monitoring data 
reportedreported by by StateState

FoodFood andand AgricultureAgriculture
InspectionInspection (CZ)(CZ)

controlcontrol ofof thethe legallegal
limitslimits forfor commoncommon

foodfood productsproducts

Monitoring data Monitoring data 
reportedreported by ICT to by ICT to 

baby baby foodfood producerproducer

0.01 mg/kg limit 0.01 mg/kg limit controlcontrol

No. No. ofof pesticidespesticides in MRMin MRM::
1999 1999 -- 56 (GC/MS)56 (GC/MS)
2003 2003 -- 105                   105                   
(GC/MS, LC/MS)(GC/MS, LC/MS)



TYPICAL RESIDUE TYPICAL RESIDUE 
DISTRIBUTION IN DISTRIBUTION IN 
APPLESAPPLES

(4 (4 yearyear monitoring  monitoring  
study in CZ)study in CZ)
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           CHLORPYRIFOS-Me in apples

OtherOther pesticidespesticides frequentlyfrequently occurringoccurring aboveabove 0.05 mg/kg0.05 mg/kg
dodinedodine ,  ,  pyrimethanilpyrimethanil , , etofenproxetofenprox , , EBDCsEBDCs ……..

MULTIPLE RESIDUES IN APPLES !!! (MULTIPLE RESIDUES IN APPLES !!! ( upup to 6 to 6 pesticidespesticides ))

„„Baby Baby foodfood cropscrops““
shouldshould nevernever bebe

treatedtreated by by 
phosalonephosalone !!!!



Stages of Stages of fruitfruit , , andand cerealscereals --basedbased baby baby foodfood
productionproduction

EnvironmentEnvironment alal
factors factors -- pollutionpollution ,,
�7$/2/89����7$/2/89����7$/2/89����7$/2/89����7$/2/89����7$/2/89����7$/2/89����7$/2/89���
patulinpatulin in in applesapples

fusariumfusarium toxinstoxins in in cerealscerealsPostPost --harvest handlingharvest handling
andand

��������������������������������������������������������������������������������

Production inputsProduction inputs
fertilizer, water,fertilizer, water,

1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=�1:;/$<��9$1=� ��������

���29$90�����29$90�����29$90�����29$90�����29$90�����29$90�����29$90�����29$90��

$/�����29/�$/�����29/�

Packaging materialsPackaging materials ::
semicarbazidesemicarbazide

Packaging, marketing Packaging, marketing 
and and 

distributiondistribution

IngredientsIngredients and and 
aadditivesdditives ((sugarsugar , , 

vitaminsvitamins , , 
mineralsminerals etcetc .).)

:;/>9�:�1�0:;/>9�:�1�0
<1;?��29�:<1;?��29�:
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fresh fruit -
residues
above 0.01
mg/kg

puree -
residues
above 0.01
mg/kg

Pesticide Pesticide residuesresidues in in applesapples ::
FREQUENCY DISTRIBUTIONFREQUENCY DISTRIBUTION

((totaltotal no. no. ofof samplessamples 245)245)

��� ���� �

OVERALL PESTICIDE OVERALL PESTICIDE 
RESIDUESRESIDUES in in fruitfruit
usedused forfor baby baby foodfood
productionproduction

��



LEVELS OF DON IN WHEATLEVELS OF DON IN WHEAT ::
((artificialartificial infectioninfection by Fusarium by Fusarium culmorumculmorum))

 Foregoing crop -  CORN

3974,9

JERSEYAMULETTOLARNORDUSAKCENTOLBRAMKOMPAKTFORUM
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FUNGICIDE TREATMENT
ORIUS

FOLICUR BT + SPARTAK HF
CHARISMA
AMISTAR

INFECTED CONTROL

In In additionaddition to to leavingleaving residuesresidues, , somesome fungicidesfungicides
leadlead to to oncreasedoncreased mycotoxinsmycotoxins leveleve l!!l!!



ANNEX III, part 8. 8.2. 
Effects of industrial processing and/or household
preparation on the nature and magnitude of residues

Aim of the tests (processing studies

•to establish whether or not breakdown or reaction products arise
from residues in the raw products during processing which may
require a separate risk assessment,

• to determine the quantitative distribution of residues in the various
intermediate and end products, and to estimate transfer factors

• to enable a more realistic estimate to be made of dietary intake of
residues

CouncilCouncil DirectiveDirective 91/414/EEC 91/414/EEC ofof 15 15 JulyJuly 1991 1991 concerningconcerning thethe
placingplacing ofof plantplant protectionprotection productsproducts on on thethe marketmarket

Data Data fromfrom processingprocessing studiesstudies forfor regulationregulation
purposepurpose providedprovided ((onlyonly) by pesticide ) by pesticide producersproducers ?! ?! 



��� ���� � SIGNIFICANT CHANGES OF PESTICIDE SIGNIFICANT CHANGES OF PESTICIDE 
RESIDUES MAY OCCUR DURING INDUSTRIAL RESIDUES MAY OCCUR DURING INDUSTRIAL 
PROCESSING / HOUSEHOLD COOKING PROCESSING / HOUSEHOLD COOKING 

(i)(i) ���������������� >>>>>>>> !!! !!!! ! �� ;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�;��90����$/�$��2;12�
in thein the processed fractionprocessed fraction

((iiii )) P P << 1 1 �� residues degrade / are dilutedresidues degrade / are diluted

PROCESSING FACTOR:PROCESSING FACTOR:

�� @���������������������������������"�����������@���������������������������������"�����������
�-�- �������������������� ������������������

((iiiiii )) 2�4������3��-����������2�4������3��-���������� �� �������������� ��



pesticid
produkt získaný zpracováním pšenice koncentra� ní

faktor

celozrnná
mouka

bílá mouka celozrnný
chléb

bílý chléb otruby/pšenice

bioresmethrin 5 64 43 80 4

deltamethrin 29 91 69 94 3.3

permethrin 9 65 68 84 3.2

glyphosate 46 55 64 93 2.2

phenotrin 15 68 48 79 3.6

diflubenzuron 31 83 22 66 2.2

Pesticide          reduction (%) obtained by wheat pro cessing transfer transfer factorfactor

Whole meal white whole neal white bran / wheat
flour flour bread bread

Concentration of residues in processed fraction



Raw material
input

�9==9�:��9==9�:�
T T �� 8585°°CC

�������������� *�*�����������������

�����
����� � )�� )� AA B B CC$*�!)$*�!) AA!B!B DD��

;1>��12�;91=;1>��12�;91=;1>��12�;91=;1>��12�;91= �	���
 	�����

�989�:�989�:
�����3�����3

SemifinishedSemifinished materialsmaterials
+ ingredients+ ingredients

�������������� EE�������� �'B�'B CC$*�!B$*�!B DD��

CCP 1CCP 1: : rawraw materialmaterial
inspectioninspection
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labellinglabelling
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�9�1=��;/0�$2�9�1=��;/0�$2

CCP 3CCP 3:: monitoringmonitoring
ofof heatingheating temperaturetemperature

CCP 8CCP 8:: InsideInside jarjar
temperaturetemperature controlcontrol
CCP 10CCP 10: : sterilizationsterilization
conditionsconditions controlcontrol



Case study

ChangesChanges of PROCYMIDONE of PROCYMIDONE contentcontent duringduring
processingprocessing ofof contaminedcontamined strawberriesstrawberries

�����64������64� ����)����) ��!������!���� ��

100 %

1.6 %

23.6 %

38.1 %

fresh after
washing

steam
boiled

sterilized 

0.235 mg/kg0.235 mg/kg

0.004mg/kg0.004mg/kg

ProcessingProcessing
factorfactor = 0.017= 0.017



TECHNOLOGICAL EXPERIMENT TECHNOLOGICAL EXPERIMENT -- PROCESSING STUDYPROCESSING STUDY

5.68n.d.n.d.0.64 –
1.12

0.005 -
0.025

tolyfluanid

13.59),))B),))B),))B),))B0.14 –
0.22

0.9 –

1.05

0.057 -
0.089

phosalone

3.31n.d.n.d.0.88 -
0.95

0.016-
0.022

fenitrothion

Pomace

- mean

final
baby 
food

apple
puree

washed
apples

raw
apples

(mg/kg)

� Apples (Idared, Golden Delicious) 
treated according to registered
conditionsby pesticide preparations
containing selected active ingredients -
altogether 10 experiments

9 Storage 1 months at 4°C

9 Processed according to common
industrial practice

�;/$���9�:��;/$���9�:�
�1$2/;��1$2/;�

��� ���� �

3.903.900.2 (200.2 (20°°C)C)347.2347.20.9 0.9 
(25(25°°C)C)tolylfluanidtolylfluanid

4.014.01<< 0.06 0.06 
((2525°°C)C)367.8367.83.05 3.05 

(25(25°°C)C)phosalonephosalone

3.433.4315 (2015 (20°°C)C)277.2277.221 (2021 (20°°C)C)fenitrothionfenitrothion

Log 
Kow

vapour
pressure

[mPa]
M.w.

solubility
in water
[mg/l]

pesticide



To ensure an efficient protection of public health,To ensure an efficient protection of public health,

products containing contaminants exceeding theproducts containing contaminants exceeding the

maximum levels should not be placed on the marketmaximum levels should not be placed on the market

either as such, after mixture with other foodstuffs  oreither as such, after mixture with other foodstuffs  or

used as an ingredient in other foodsused as an ingredient in other foods ..

Is it applied in a routine practice??



RAPID ALERT SYSTEM FOR FOOD AND FEEDRAPID ALERT SYSTEM FOR FOOD AND FEED
(RASFF)(RASFF)

The purpose of the RASFF is to provide the control
authorities with an effective tool for exchange of
information on measures taken to ensure food safety.



:1	�������;��:������:����2��<�����=	��2	���;�	2���� >:1	�������;��:������:����2��<�����=	��2	���;�	2���� >
��AnnualAnnual Report on Report on thethe FunctioningFunctioning ofof thethe ;1���;1��� , 2003), 2003)





EVIDENCE OF EXPOSURE TO MULTIPLE PESTICIDE EVIDENCE OF EXPOSURE TO MULTIPLE PESTICIDE 
RESIDUES IN THE DIETRESIDUES IN THE DIET

•• TheThe pesticidespesticides surveillancesurveillance programmeprogramme in in whichwhich foodfood
commoditiescommodities are are analysedanalysed forfor a a rangerange ofof pesticidespesticides in in eacheach
yearyear

•• AnalysesAnalyses ofof pesticidespesticides in in thethe TotalTotal Diet Diet SurveySurvey whichwhich
measuremeasure levelslevels in in thethe mainmain componentscomponents ofof thethe dietdiet

•• Data on Data on biomonitoringbiomonitoring fromfrom certaincertain humanhuman adiposeadipose tissuetissue
andand breastbreast milkmilk, , whichwhich givesgives evidence evidence ofof thethe accumulationaccumulation
ofof pesticidespesticides withinwithin thethe bodybody



Multiple Residues in Lettuce Samples
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WithWith residuesresidues 89%89%
ViolativeViolative 13 %13 %
WWithith multiple multiple residuesresidues 76 %76 %

LettuceLettuce in 2006in 2006 ,, 253 253 samplessamples

CVUA Stuttgart Data 



WithWith residuesresidues 94%94%
ViolativeViolative 14,1%14,1%
WWithith multiple multiple residuesresidues 86 %86 %

Multiple Residues in Sweet Pepper

0

5

10

15

20

25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Pesticides per Samples

N
o 

of
 S

am
pl

es

SweetSweet PepperPepper in 2006in 2006 ,,170 170 samplessamples

CVUA Stuttgart Data 



StrawberriesStrawberries 2006, 171 2006, 171 samplessamples

WithWith residuesresidues 100%100%
ViolativeViolative 5%5%
withwith multiple multiple residuesresidues 95 %95 %
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D.B. Barr et.al National Center for Environmental Health, Centers for Disease Control
and Prevention, Atlanta, National Center for Health Statistics, Centers for Disease
Control and Prevention, USA; EnvironmentalEnvironmental HealthHealth PerspectivesPerspectives 112 (2) , p.2004 112 (2) , p.2004 

Composite dialkyl
phosphate
(geometric means) 

for each
demographic
group. 
(creatinineadjusted
concentrations.
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COMMISSION RECOMMENDATION

of 18 January 2006

concerning a coordinated Community monitoring programm e for 2006 to 
ensure compliance with

maximum levels of pesticide residues in and on cereals a nd certain other
products of plant origin

and national monitoring programmes for 2007

(notified under document number C(2006) 11)



(  ) Beans (fresh or frozen), carrots, cucumber, oranges or m andarins, pears, 
potatoes, rice, spinach (fresh or frozen). (��� � ) Aubergines, bananas, cauliflower, 
grapes, orange juice (1), peas (fresh/frozen, without p od), peppers (sweet), wheat .    
(��� � ) Apples, head cabbage, leek, lettuce, tomatoes, peach es, rye, oats, strawberries.



PesticidesPesticides --OnlineOnline
Database for Pesticide Database for Pesticide 

ResiduesResidues



Targeted Sampling & Analysis

Important is not only 

How You Analyse
but also…

What You Analyse!

High-Tech-Instrumentation & Fast Sample Preparation
are Important, but...

Set priorities based on information... 
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Lab 4 Lab 5

Lab 7
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Pesticides-Online Users Around the World:

D 
213

CH 
29

IT 
37

ES
35

USA 
35

UK 
14

F 
16

NL 
14

BG
5

JP
19

SK
7

SE  
6

BE 
16

BR
7

EE 
3

FI 
3

IE 
2

AT 
8

DK 
4

KR 
3

RL
1

MA 
4

ZA
1

PT
6

IN 
1IL 

1

PL 
11

CZ
4 HU

6

SI 
3

GR 
12

RO 
1

AU
2

TR 
15

LV 
1

GH 
2

CY 
1

SD 
1

CN 
2

AR
3

UY
3CL

2

IS
1

Currently 580 users from 55 countries



Residue Data 

>1 000 000 Entries
(> 75 000 pos.)

314 Different Commodities

116 Countries of Origin

678 Compounds Sought

512 Compounds Found 

91 Info Sources

Pesticides-Online  - Statistics
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Sorting 
options
for the
results

Sorting 
options
for the
results

Various filter options 
for a targeted query

Various filter options 
for a targeted query

View reference and contact-
information by clicking here
View reference and contact-
information by clicking here



Agricultural Usage Data

>16 000 Entries

194 Commodities

473 Pesticides

35 Countries/Regions

PesticidesPesticides --Online  Online  -- StatisticsStatistics



Sorting options
for the

query results

Sorting options
for the

query results

Various filter options 
for a targeted query

Various filter options 
for a targeted query

View reference and contact-
information by clicking here
View reference and contact-
information by clicking here



Sorting options
for the
results

Sorting options
for the
results

Printing optionPrinting option

Click here to see the
„Pesticide Data Sheet“

Physicochemical, Toxicological and 
Analytical Information for 

795 Pesticides and Metabolites

Click here to see the
„Pesticide Data Sheet“

Physicochemical, Toxicological and 
Analytical Information for 

795 Pesticides and Metabolites



Analytical Data    Analytical Data    

Physicochemical and 
Toxicological Data

Physicochemical and 
Toxicological Data



Physicochemical data:
- pKa
- Water solubility
- …
Toxicological data:
- ARfD
- ADI



Typical recoveries
with various
multiresidue methods GC-Behavior

LC-Behavior





(i) SCREENING (i) SCREENING to remove the compliant samples -
fast, high throughput methods (validated)

ControlControl strategiesstrategies -- optimaloptimal conceptconcept

((iiii ) CONFIRMATORY ) CONFIRMATORY methodmethod forfor suspectsuspect
sreeningsreening resultsresults –– massmass spectrometryspectrometry ofof
nonnon--compliantcompliant samplessamples ((validatedvalidated methodsmethods))

Example:

screening for
pesticide residues
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EU concept
�//0�H�1=927�1�0��1��27

ProductionProduction
systems:systems:

AgricultureAgriculture
FisheriesFisheries

AquacultureAquaculture

ProcessingProcessing
�1��*�1��*
<9:<<9:<

H�1=927H�1=927
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Health andHealth and
wellwell --being being 

ofof
consumersconsumers

FoodFood
intakeintake

EnvironEnviron --
mentalmental
factorsfactors
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EvolutionEvolution ofof thethe numbernumber
ofof notificationsnotifications sincesince 19991999



CONCLUSIONS / SUGGESTIONSCONCLUSIONS / SUGGESTIONS

Organically grown crops for baby food production?

Employing treatment regimes leaving minumum
residues in conventional production; excluding (/thoug h
complying) persistent pesticides identified in monitor ing 
studies - EU comprehensive databases

More attention to planning appropriate processing 
studies, more knowledge on the post-harvest fate of 
residues 

Biomonitoring for exposure assessment

Pesticide Pesticide mixturesmixtures ((multiplemultiple residuesresidues ) : ) : IntrocuctionIntrocuction ofof
measurementmeasurement ofof biologicalbiological activitiesactivities exertedexerted by by 
structurallystructurally diverse diverse residuesresidues oror ((oror mixturemixture thereofthereof ) ) 
ratherrather thanthan individualindividual concentrationsconcentrations


