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Pesticide residues
unavoidably occur
In conventional
food crops .....



(data source: INRA Europe, 1999)
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Regulations

Council Directive !"##" $ of 15 July 1991

concerning the placing of plant protection products on
the market

Annex | Active substances authorized for incorporation in plant protection
products

Annex |l Requirements for the dossier to be submitted for the inclusion of an
active substance in annex i introduction

Annex |l Requirements for the dossier to be submitted for the authorization
of a plant protection product introduction

Annex |V Risk Phrases
Annex V Safety Phrases

Annex VII Uniform principles for the evaluation of plant protection products

P

Documentation at:

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




EU maximum residue levels (MRLS): Directives
76/895/EEC, 86/362/EEC, 86/363/EEC, and 90/642/EEC

To date, more than 17,000 Community MRLs have been set

for various commodities for 133 pesticide active substances.
http://ec.europa.eu/food/plant/protection/resources /mrl_pesticide.pdf

MRLs - safe limits that define the maximum expected levels
of a pesticide on a food commodity after safe and authorized
use of that pesticide.

prevent illegal and/or excessive use of a pesticide

protect the health of consumers of the harvested products

MRLs are often mistaken for toxicological safety limits, -
nonetheless, care should be taken to ensure that &
the maximum levels do not give rise to toxicological

concerns
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MRL-Violation -Rates in Conventionally
Grown Fruits and Vegetables

2006 9,2%
2005 9,7 %
2004 12.0%
2003 9,4 %
2002 9,7 %
2001 12,8%
2000 8,5%




Residue situation in Conventional samples in 2006

(CVUA Stuttgart)
Vegetables Fruit
No of Samples 866 883
With residue 85 % 95 %
findings
No of different 199 170
pesticides
Pesticides/ 4.3 5.3
sample
MRL- 13 % 7.7 %
violations




CVUA Stuttgart (EU CRL), Germany, ())% 0121

Average summed concentration of pesticides in samples:
(bromide and post-harvest surface treatment pesticides excl.)

% + samples fruits / vegetables 0,39 / 0.4 mg/kg
o/ samples 0.016 / 0.009 mg/kg on average

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

statistically found 195 / 133 times higher total pesticide
residue concentrations in conventional fruits /vegetables
compared to organic ones.

The factor is 24/45 when considering the organic samples as
taken from the market without discriminating the mislabelled
ones.



Concerns exists about the adequacy of the level
of protection that the MRLs might afford to young
Infants

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

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

Relative to their weight, children consume mor e food
per weight unit than adults
e.g. 6 x more fruit, 2 x vegetables, 3 -5 x more cereals

||~ greater risk of exceeding the ADI or ARfD



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

Article 6

1. Processed cereals -based foods and baby foods shall not contain
any substance in such quantity as to endanger the health of infants
and young children . Necessary maximum levels shall be established
without delay.

2. Processed cereal-based foods and baby foods shall not contain
residues of INDIVIDUAL pesticides at levels exceeding ),)! "3

except for those substances for which specific levels have been set in
Annex VII, in which case these specific levels shall apply.

The above levels apply to processed cereal-based foods and baby foods

as proposed ready for consumption or as reconstitued according to the
Instructions of the manufacturer



COMMISSION DIRECTIVE 2003(13(EC
of 10 February 2003

amending Direcrive 96/5EC on processed cereal-based foods and baby foods for infants and young

chil dren

In the case of a small number of pesticides or metabolites o
pesticides even a maximum residue level of 0,01 mg/kg mi

worst-case intake conditions, allow infants and young chi

f

ght, under
ldren to

exceed the acceptable daily intake . This is the case for pesticides or

metabolites of pesticides with an acceptable daily intake |

ower than

Chemical name of the substance

Maximum residue level

mg/kg)
Cadusafos 0,006
Demeton-S-methyl/demeton-S-methyl sulfone/oxydemeton-methyl (individually 0,006
or combined, expressed as demeton-5-methyl)
Ethoprophos 0,008
Fipronil (sum of fipronil and fipronil-desulfinyl, expressed as fipronil) 0,004
Propineb/propylenethiourea (sum of propineb and propylenethiourea) 0,006’




However, in addition to processed cereals -based

foods and baby foods with, 0.01 mg/kg MRL,
children also consume a lot of fresh food
commodities for which often significantly higher

MRLs apply
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Baby food producers apply precautionary.
approeach ,pesticide free” crops - residues
below 0.01 ma/kg Is required

Earmers are searching for pesticide
preparations leaving lew: residues
put still effective against pests




Example of discrepancy:

MRL for phosalone in apples
treated In accordance with

GAP: ( "3 () 4
S 6 ...

Phosalone TREE NUTS Walnuts

BJ298 |EEC

Fhosalone FOME FRUIT Pears
Phosalone POME FRUIT Pome Fruit Others

Phosalone POME FRUIT Quincas

Phosalone STONE FRUIT Apricots

TSR .



Occurrence of pesticide residues in fresh apples

Monitoring data

reported by State )

Food and Agriculture
Inspection (CZ2)

control of the legal
limits for common
food products

Monitoring data
reported by ICT to
baby food producer

0.01 mg/kg limit control

No. of pesticides in MRM:

1999 - 56 (GC/MS)
2003 - 105
(GCIMS, LC/MS)
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TYPICAL RESIDUE CHLORPYRIFOS-Me in apples

DISTRIBUTION IN

APPLES |

(4 year monitoring ‘11__7
StUdy In CZ) 7<LOD— LOQ - 50-100 100-500 = 500

LOQ> 50

%0

O N b O

PHOSALONE in apples

,Baby food crops” s
should never be Py
treated by 5
phosalone !!

<LOD - LOQ - 50-100 100-500 > 500
LOQ> 50

Other pesticides frequently occurring above 0.05 mg/kg
dodine , pyrimethanil , etofenprox , EBDCs....

MULTIPLE RESIDUES IN APPLES !I! ( up to 6 pesticides )



Stages of fruit, and cereals -based baby food

Production inputs
fertilizer, water,
1:;/$< 9%1=

Packaging materials

semicarbazide

production

Post-harvest handling
and

Packaging, marketing
and
distribution

Environment al
factors - pollution
7$/2/89
patulin in apples
fusarium toxins in cereals

Ingredients and
additives (sugar,
vitamins
minerals etc.)
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LEVELS OF DON IN WHEAT
(artificial infection by Fusarium culmorum

In addition to leaving residues, some fungicides

lead to oncreased mycotoxins leve |!!
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Council Directive 91/414/EEC of 15 July 1991 concerning the
placing of plant protection products on the market

ANNEX Ill, 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

 t0 enable a more realistic estimate to be made of dietary intake of
residues

Data from processing studies for regulation

purpose provided (only) by pesticide producers ?!




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

PROCESSING FACTOR:

iy I ;90 /% 2,12
In the processed fraction

(i) P<1 residues degrade / are diluted

(i)24 3 -



Concentration of residues in processed fraction

Pesticide reduction (%) obtaiinied by Whéat pro _c_essing | tranéfer faétor

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

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




;1> 12 ;91= CCP 1: raw material

inspection

CCP _3: monitoring
of heating temperature

CCP 8: Inside jar
temperature control
CCP 10: sterilization
conditions control

I E

| labelling |

[ 91= ;/0$2 ]




Case study

Changes of PROCYMIDONE content during
processing of contamined strawberries

64 ) !

72 01285 ma/kg

38.1 % 0,004me/kg
23.6 % l

1.6 %

fresh after steam  sterilized Processing
washing boiled factor = 0.017




TECHNOLOGICAL EXPERIMENT - PROCESSING STUDY

Apples (Idared, Golden Delicious)

treated according to registered . solubility vVapour =1 og
. .. : pesticide in water M.w pressure |
conditionsby pesticide preparations (mg/l] [mPal
containing selected_actlve ingredients - fenitrothion | 21 (20°C) | 277.2 | 15 (20°C) | 3.43
altogether 10 experiments
phosalone 3.05 367.8 <0.06 4.01
9 Storage 1 months at 4C (25°C) ' (25°C) '
9 Processed according to common tolylfluanid (2%'30) 347.2 | 0.2 (20°C) | 3.90
industrial practice
raw washed apple final Pomace
apples apples puree baby - mean
s o (mg/kg) food
182 fenitrothion 0.016- 0.88 - n.d. n.d. 3.31
0.022 0.95
phosalone 0.057 - 0.9 — 0.14- | ),))B 13.59
0.089 1.05 0.22
tolyfluanid 0.005 - 0.64 — n.d. n.d. 5.68
0.025 1.12




COMMISSION REGULATION (EC) No lﬂﬂlll'lﬂﬂﬁ
of 19 December 2006

setting maximum levels for certain contaminants in foodstuffs

To ensure an efficient protection of public health,
products containing contaminants exceeding the
maximum levels should not be placed on the market
either as such, after mixture with other foodstuffs or
sed as an ingredient in other foods

2

Is it applied in a routine practice??




N EUROPEAN COMMISSION
;‘&' 1::& HEALTH & CONSUMER FROTECTION DIRECTORATE-GENERAL QQM\ERTJ‘@{“
sy =
. Directorate D - Food Safety: production and distribution chain . RASFF —
e D5 - Relations with the European Food safety Authority; Rapid Alert ':*?’”xggﬂ Mm‘ﬁ—""

System

RAPID ALERT SYSTEM FOR FOOD AND FEED
(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.
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2004 Information notifications according to the identified
risk

parasitic infestation, - )
31 29 pesticide residues, _ _
= 41 2% foreign bodies, 21,

not determined / 1%

other, 39, 2%
other, 100, 5%

heavy metals, 82,
4%

residues of

veterinary medicinal
products , 101, 5%

mycotoxins, 837,
44%

microbiological
contamination, 301,
16%

chemical
contamination
(other), 363, 19%




EVIDENCE OF EXPOSURE TO MULTIPLE PESTICIDE
RESIDUES IN THE DIET

* The pesticides surveillance programme in which food
commodities are analysed for a range of pesticides in each
year

e Analyses of pesticides in the Total Diet Survey which
measure levels in the main components of the diet

« Data on biomonitoring from certain human adipose tissue
and breast milk, which gives evidence of the accumulation
of pesticides within the body



Lettuce In 2006, 253 samples

With residues 89%
Violative 13 %
With multiple residues 76 %

Multiple Residues in Lettuce Samples
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Sweet Pepper in 2006,170 samples

With residues 94%
Violative 14,1%
With multiple residues 86 %

Multiple Residues in Sweet Pepper
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Strawberries 2006, 171 samples

With residues 100%

Violative 5%
with multiple residues 95 %
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Composite dialkyl
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(geometric means)
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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; Environmental Health Perspectives 112 (2) , p.2004
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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)



PESTICIDE/PRODUCT COMBINATIONS TO BE MONITORED

Pesticide residue to be analysed for

2006 2007 (%) 2008 (%
Acephate (b) c) (a)
Acetamiprid {c) (a)
Aldicarb (b) c) (a)
Azinphos-methyl (b) c) (a)
Azoxystrobin (b) c) (a)
Benomyl group (b) c) (a)
Bifenthrin (b) c) (a)

( ) 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.



Pesticides -Online
Database for Pesticide
Residues



Targeted Sampling & Analysis

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

Important is not only
How You Analyse

but also...

What You Analyse!

Set priorities based on information...
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Pesticides-Online Users Around the World:
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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




Various filter options
for a targeted query

Sorting
options
for the
results

’3 http:/ /'www. pesticides-online.

0,00450,0050,01/0,07350,01 90,0220 192

View reference and contact-
information by clicking here




Pesticides -Online - Statistics

Agricultural Usage Data
>16 000 Entries
194 Commodities
473 Pesticides

35 Countries/Regions



Various filter options
for a targeted query

Sorting options
for the

guery results

View reference and contact- I
information by clicking here

AN




— Sorting options

for the
results

Printing option j

—
Click here to see the \
Pesticide Data Sheet"

Physicochemical, Toxicological and
Analytical Information for
795 Pesticides and Metabolites







Physicochemical data:
- pKa
- Water solubility

Toxicological data:
- ARfD
- ADI




Typical recoveries

with various )
multiresidue methods GC-Behavior

LC-Behavior






Control strategies - optimal concept

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

4

Example:

screening for
pesticide residues

(i) CONFIRMATORY method for suspect
sreening results — mass spectrometry of
non-compliant samples (validated methods)




concentration
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EU concept
/[OH 1=92710 1 27
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Evolution of the number
of notifications since 1999



CONCLUSIONS / 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 mixtures (multiple residues ) : Introcuction of
measurement of biological activities exerted by
structurally diverse residues or (or mixture thereof)
rather than individual concentrations



