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Pesticides - Veterinary Drugs

Typically, pesticides are not applied to animals

Animals come in contact with pesticides e.g.
by feet, water, environment .....

But, if pesticides will be applied to animals?

According to the European Union legislation this will
be a treatment of an animal and the pesticide will
Jransform” into a veterinary drug.
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Two sets of AQC Procedures

1. Method Validation and Quality Control Procedures for
Pesticide Residues Analysis in Feed and Food
(Document No. SANCO /10684/2009)

2. Commission Decision 2002/657/EC
Implements Council Directive 96/23/EC on measures to
monitor certain substances and residues thereof in live
animals and animal products

Agreement: Currently inspectors of the Federal
Veterinarian Office (FVO) will accept if pesticides in food
of animal origin are validated either according the AQC
procedures or CD 2002/657/EC
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Definition of lipophilic pesticides in EU regulations

Depending on the water solubility, the maximum levels for food of animal
origin (meat, milk, eggs) are regulated either on product or fat basis as
follows

* If the pesticide and/or metabolite is/are water soluble
(log P, less than 3), the MRL is expressed as mg/kg of product .

* Where the pesticide and/or metabolite is/are fat soluble
(log P, greater or equal to 3), the MRL is expressed as mg/kg of fat
or product.

» Some differentiations depending on fat content
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Scope Comparisson — Classical MRMs vs._ QUEChERS

Ami_nso_al(iids Flavonoids/Anthocyanes Fatty Acids | Phytosterols
pH dependent 0-6 6-8.5 8.5-11.5

Monoterpenes

Carotenoids
11-18

Chlorophyll

Glyphosate
b 17.2

DH-dependent

Fosetyl-Al
pH-dependen

ichelangelo Anastassiades
EURL-SRM Stuttgart

Pesticide and Contaminants in Food of Animal Origin

Mostly non polar, lipophilic compounds

Enrichment in the fat of animals

often organochlorine compounds

(application not allowed according directive 91/414/EEC)

Residue levels going down,
but some times cases of contamination (e.g. nitrofen 2002 in Germany)

Organophosphorous compounds
Pyrethroids

Contaminants
(e.g. organo tin compounds, moschus-xylol,
indicator PCB)
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Pesticide and Contaminants in Food of Animal Origin

Often volatile compounds -> GC

Some Compounds only as metabolite identifiziert
Aldrin/Dieldrin  only Dieldrin
DDT  DDE (1)
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Matrices
Meat
cattle, pig, poultry, dear
Offal
kidney, liver

Milk und dairy products
(Human milk)

Eggs

Fish

Mussels

Honey

Cleanup using the classic German S19 — method (EN-1528) :
extraction of fat, gel permeation chromatography, silica gel
mini-column: LOD ~ 1 ug/kg fat
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Cleanup of extracted Fat and Detection

| Clean up | | Quantification |
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Cleanup of extracted Fat and Detection

| Clean up | | Quantification |

| 0.5 g sample |

Addition of internal standards
2.4.5-TCB, Mirex, Triphenylphoshate

GPC (Bio Beads S-X3)

Silica gel mini-column
(2.5 % water)

Fraction 2 Fraction 3
toluene toluene / aceton
95 +5

Final volumes 0.5 ml each
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Cleanup of extracted Fat and Detection

| Clean up | | Quantification |
| 0.5 g extracted fat | | Fraction 2 | | Fraction 3 |
Addition of internal standards Gas chromatography
2.4.5-TCB, Mirex, Triphenylphoshate 3 columns (PS 088, OV 1701, HP 5)

4 detectors (ECD, NPD, MSD, MS/MS)

THO (BT EEECE 504 | 3 calibration levels, solvent and

matrix calibration, internal standards

Silica gel mini-column
(1.5 % water) | Calculation by means of ISTD

Fraction 3
toluene / aceton
95+5

Fraction 2
toluene

Final volumes 0.5 ml each
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Cleanup of extracted Fat and Detection

| Clean up | | Quantification |
| 0.5 g extracted fat | | Fraction 2 | | Fraction 3 |
Addition of internal standards Gas chromatography
2.4.5-TCB, Mirex, Triphenylphoshate 3 columns (PS 088, OV 1701, HP 5)

4 detectors (ECD, NPD, MSD, MS/MS)

EHC (BT R0 S | 3 calibration levels, solvent and

matrix calibration, internal standards

Silica gel mini-column
(1.5 % water) | Calculation by means of ISTD

Fraction 3
toluene / aceton
95 +5

Fraction 2
toluene

Method according to
EN 1528:2

Final volumes 0.5 ml each
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Gel Chromatography

Example for compounds

Chlorobenzilate HiCB gamma-HCH alpha-HCH
beta-HCH p,p'-DDE p,p'-DDD ,p'-DDT
e 0,p'-DDT alpha-Endosulfan beta-Endosulfan Endosulfansu Iphate
laiies Aldrin Dieldrin Hndrin cip-Chlordane
trans-Chlordane (xychlordane Heptachlor cistHeptachlor epoxid
trans-Heptachlorepoxid  4}4'-Methoxychlor Nitfofen Par ar 26 (Camphechlor)
Parlar 50 (Camphechlor)  Rarlar 62 (Camphechlor)  Qudint  ozene [Tecnazene
Azinphos-ethyl Chlorfenvinphos CHlorpyriphos (-ethyl) Chlorpyriphos-methyl
Organo- Diazinon Fenthion Formothion Mgthacrifos
phosporus [ Methidathion fParathion Prarathion-methyl Pir|miphos-met hyl
Profenofos Pyrazophos Tyiazophos
Pyrethroids Bifenthrin uthrin Cypermethrin Deftamethrin
Fenvalerat Permethrin Resmethrin

Gel Chromatography: start to collect 4 min earlier
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Gel Chromatography

Short column Long column
(1) Length 580 mm 740 mm
(2) Inner diameter 24,4 mm 20 mm

Filling level (bed length) of
Bio-Beads-S-X3

approx. 300-350 mm

approx. 500 - 550 mm

Flow rate

5,00 ml/min

2,50 ml/min

Tolerance of the flow rate

+/- 0,10 ml/min

+/- 0,05 ml/min
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Cleanup using Silical Gel Mini-Column

Example for compounds

Chlorobenzilate HiCB gamma-HCH alpha-HCH
beta-HCH p,p'-DDE p,p'-DDD b,p-DDT
GrET 0,p'-DDT lalpha-Endosulfan beta-Endosulfan Endosulfansu Iphate
SHiliiEs Aldrin Dieldrin Endrin cip-Chlordane
trans-Chlordane (xychlordane Heptachlor cislHeptachIor epoxid
trans-Heptachlorepoxid ~ 4}4'-Methoxychlor Nit|ofen Parl ar 26 (Camphechlor)
Parlar 50 (Camphechlor)  Rarlar 62 (Camphechlor)  Qudint  ozene [Tecnazene
Azinphos-ethyl Chlorfenvinphos CHlorpyriphos (-ethyl) Chlorpyriphos-methyl
Organo- Diazinon Fenthion Formothion Mgthacrifos
phosporus [ Methidathion fParathion rathion-methyl Pirjmiphos-met hyl
Profenofos Pyrazophos Tyiazophos
Pyrethroids Bifenthrin Cyfluthrin Cypermethrin Deftamethrin
Fenvalerat Permethrin Resmethrin

Silica gel clean up: fraction 2 (toluene)
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Cleanup using Silical Gel Mini-Column

Example for compounds

Chlorobenzilate HicB gdamma-HCH a|pha—HCH
beta-HCH p,p'-DDE p,p-DDD b,p'-DDT
T 0,p'-DDT alpha-Endosulfan beta-Endosulfan Endosulfansu Iphate
STTES Aldrin Dieldrin Endrin cip-Chlordane
trans-Chlordane (xychlordane Heptachlor cisfHeptachlor epoxid
trans-Heptachlorepoxid ~ 4}4'-Methoxychlor Nit|ofen Parl ar 26 (Camphechlor)
Parlar 50 (Camphechlor)  Rarlar 62 (Camphechlor) Qllint ozene [Tecnazene
Azinphos-ethyl Chlorfenvinphos CHlorpyriphos (-ethyl) Chlorpyriphos-methyl
Organo- Diazinon Fenthion Fformothion Mgthacrifos
phosporus | Methidathion lparathion Parathion-methyl Pirjmiphos-met hyl
Profenofos Pyrazophos Tfiazophos
Pyrethroids Bifenthrin Cyfluthrin Cypermethrin Deftamethrin
Fenvalerat Permethrin Resmethrin |

Silica gel clean up: fraction 3 (toluene + aceton / 95 + 5)
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Detection using ECD

List of compounds

Chlorobenzilate HCB gamma-HCH alpha-HCH
beta-HCH p,p'-DDE p,p'-DDD b,p-DDT
GrET 0,p'-DDT lalpha-Endosulfan beta-Endosulfan Endosulfansu Iphate
SHiliiEs Aldrin Dieldrin Endrin cip-Chlordane
trans-Chlordane (xychlordane Heptachlor cislHeptachIor epoxid
trans-Heptachlorepoxid ~ 4}4'-Methoxychlor Nit|ofen Parl ar 26 (Camphechlor)
Parlar 50 (Camphechlor)  Rarlar 62 (Camphechlor) Qlint  ozene [Tecnazene
Azinphos-ethyl Chlorfenvinphos CHlorpyriphos (-ethyl) Chlorpyriphos-methyl
Organo- Diazinon Fenthion Formothion Mgthacrifos
phosporus  [Methidathion fParathion rathion-methyl Pirjmiphos-met hyl
Profenofos Pyrazophos Tfiazophos
Pyrethroids Bifenthrin 2yﬂuthrin. C] ermethrin Deftamethrin
Fenvalerat Permethrin Resmethrin
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Detection using ECD and NPD

List of compounds

Chlorobenzilate HicB damma-HCH ajpha-HCH
beta-HCH p,p'-DDE p,p-DDD b,p'-DDT
T 0,p'-DDT alpha-Endosulfan beta-Endosulfan Endosulfansu Iphate
STTES Aldrin Dieldrin Endrin cip-Chlordane
trans-Chlordane (xychlordane Heptachlor cisfHeptachlor epoxid
trans-Heptachlorepoxid ~ 4}4'-Methoxychlor Nitfofen Parl ar 26 (Camphechlor)
Parlar 50 (Camphechlor)  Rarlar 62 (Camphechlor) Qllint ozene [Tecnazene
Azinphos-ethyl Chlorfenvinphos CHlorpyriphos (-ethyl) Chlorpyriphos-methyl
Organo- Diazinon Fenthion Fformothion Mgthacrifos
phosporus | Methidathion lparathion Parathion-methyl Pirlmiphos-met hyl
Profenofos Pyrazophos Tfiazophos
Pyrethroids Bifenthrin Cyfluthrin Cypermethrin Deftamethrin
Fenvalerat Permethrin Resmethrin |

Advantages using MS-techniques

All compounds can be detected

Marginal matrics effects observed
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Detection using ECD (egg sample, spiked)

ECD OV 1701
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Compound Spike Level
[ugrkg egg]
Organochlorines DDT 26
ppDDT 20
opDDT 6
Endosulfan 8
Endosulfansulfate 8
HCB 6
Nitrofen 10
Organophosphorus  Chlorpyrifos-ethyl 15
Parathionmethyl 50
Pyrethroids Cyfluthrin 70
Cypermethrin 60
Deltamethrin 40
Fenvalerate 30

Detection using NPD (Pig-fat)

Pig fat and meat from the market

tested to be “free” of pesticide residues (NPD ZB 50)

20/ 16.05.2011 - Ralf Lippold

CVUA Freiburg




Detection using MSD (Pig-fat)

Pig fat and meat from the market
tested to be “free” of pesticide residues (MSD SIM)
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EUPT AO 05: GC-MSD

Pig fat and meat from the market
tested to be free of pesticide residues
Certified spiking solution
custom made by LGC Promochem GmbH, Germany
checked against EURL-standards
Spiking of 1 kg pig fat with 20 ml solution
2 h stirring (40C)
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EUPT AO 05: GC-MS/MS

Pig fat and meat from the market
tested to be free of pesticide residues

Certified spiking solution
custom made by LGC Promochem GmbH, Germany
checked against ERL-standards

Spiking of 1 kg pig fat with 20 ml solution
2 h stirring (40C)
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Extraction of Fat

Cleanup efficient and well tested for all three groups of
pesticides

Some clean-up procedures like aluminium oxide
column or sulphuric acid don’t give good recovery
rates for all groups of pesticides

Especially several organophosphorus and pyrethroid
compounds are not eluted quantitatively

The CVUA Freiburg favorites gel chromatography
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Extraction of Fat

Cleanup efficient and well tested

How to get the fat-phase containing the non-polar
pesticides?
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Extracting fat in food of animal origin at CVUA Freiburg

Examples:

» Centrifugation to separate cream for
raw milk

« Liquid / liquid distribution for
homogenized milk

« Addition of Na,SO, and extraction
with organic solvents (meat, eggs)
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Extraction of milk 1

Extract milk with diethylether

Evaporate to ,moderate dryness*
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Extraction of milk 2 (Sandmeier-Methode)

Centrifuge Milk using a high performance centrigue
Phase containing the fat will be on top of the milk

Mix fat containing phase with dry sodium sulphate
and extract the fat using petrol ether

Filter the extract and evaporate to ,moderate
dryness”
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Results (main findings)

In total, more than 80 (fat-soluble) analytes are checked. For
evaluation and comparing the results, the relevant and
representative compounds were chosen.
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Method of Soxhlet

Homogenisation of 10 g of sample with 40 g Celite
(or a mixture of sand and sodium sulphate)

Extract with diethylether under re-flushing conditions
(4 to 8 hours)

Evaporate to ,moderate dryness*

Good for matrices like meat, fish, eggs, cheese

Not applicable for liquid matrices (like milk)
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EN 1528-2: Modular System for Pesticide Methods

European Stan- Validated me-
dardp Description German Standard Modul (Description thods of CVUA  |Samples / Compounds
Freiburg
i Extraction of fat, pestici- . . . .
EN 1528_-2. 1996- des and PCBs and de- § 64 !_FGB. L 00.00-34 E8 Extraction of fat with PV 31 PO1601 meat, fish
10 (confirmed 2001) o (confirmed 1999) hexan/acetone
termination of fat content
Extraction of fat, pestici-
' § 64 LFGB: L 00.00-38/2 . . PV 31 P00402 .
des e_md_PCBs and de- (confirmed 09/1998) 6.1 |Extraction of milk PV 31 P00502 milk
termination of fat content
§ 64 LFGB: L 00.00-38/2 .
(confirmed 09/1998) 6.2.3 |Extraction of butter  |SOP 31 S00303 |butter
. 6.3.1 . PV 31 P00202
fcgﬁfhEiS'OZﬁ%ggi 382 1 and Egitrra(;:()jnn?ifllfhiassér PV 31 P00302  |cheese, dairy, milk powder
6.3.2 y P PV 31 P00602
. . PV 31 P00202
?cgﬁfh;ig.og/i%gg)%/z 6.4 E;(érha;tr:znp?;g;i?;’ PV 31 P00302 meat, fish and products
PV 31 P01601
. PV 31 P00202
?Cgﬁf:;;igobﬁ%gg) 3812 6.5 |Extraction of eggs PV 31 P00302 egg
PV 31 P01601
§ 64 LFGB: L 01.00-8 } Determination of the PV 31 P00102 milk

(confirmed 04/1981)

fat content of milk
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EN 1528-2: Modular System for Pesticide Methods

(confirmed 04/1981)

fat content of milk

European Stan- Validated me-
dardp Description German Standard Modul [Description thods of CVUA  |Samples / Compounds
e — S| = =11 1T«
,
i Extraction of fat, pestig . / .
EN 1528-2: 1996, 8§ 6ALFGB: L 00.00-34 Extraction of fat with )
! des and PCBs and de . PV 31 P01601 meat, fish
10 (confirmed 20 - (confirmed 1999) hexan/acetone
termination of fat cont
N, N M —
N —— [ IS
Extraction of fat, pestici-
! § 64 LFGB: L 00.00-38/2 . . PV 31 P00402 .
des Qnd_PCBs and de- (confirmed 09/1998) 6.1 |Extraction of milk PV 31 PO0502 milk
termination of fat content
§ 64 LFGB: L 00.00-38/2 .
(confirmed 09/1998) 6.2.3 |Extraction of butter  |SOP 31 S00303 |butter
. 6.3.1 . PV 31 P00202
?cgﬁfh;ig.og/i%gg)_ 3812 and Egitrra‘;t;%nrgiflf h?)svsc?ér PV 31 P00302 cheese, dairy, milk powder
6.3.2 y P PV 31 P00602
. . PV 31 P00202
?Cgﬁf:'r;igbbﬁ%gg 3812 | 64 E:;a:ﬂz"p‘:;;?jii PV 31 P00302  |meat, fish and products
PV 31 P01601
. PV 31 P00202
?cgift;igolég%gg) 38/2 6.5 |Extraction of eggs PV 31 P00302 egg
PV 31 P01601
§ 64 LFGB: L 01.00-8 ) Determination of the PV 31 P00102 milk

Cold extraction (mixture with N&O,/quartz; column chromatography)
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EN 1528-2: Modular System for Pesticide Methods

European Stan- R EiE ife
- P Description German Standard Modul |Description thods of CVUA  |Samples / Compounds
Freiburg
i Extraction of fat, pestici- . . . .
EN 1528_-2. 1996- des and PCBs and de- § 64 !_FGB. L 00.00-34 E8 Extraction of fat with PV 31 PO1601 meat, fish
10 (confirmed 200, - (confirmed 1999) hexan/acetone
termin, content
N e
-

Extraction of fat, pestigf-
! 8 6§t LFGB: L 00.00-38/2 . . PV 31 P00402 .

des Qnd_PCBs and de! hfirmed 09/1998) 6< Extraction of milk PV 31 PO0502 milk

termination of fat conte

N \

§ 64 LFGB: L 00.00-38/2 .
(confirmed 09/1998) 6.2.3 |Extraction of butter  |SOP 31 S00303 |butter

6.3.1 PV 31 P00202

8§ 64 LFGB: L 00.00-38/2 Extraction of cheese,

. and B . PV 31 P00302 cheese, dairy, milk powder
(confirmed 09/1998) 6.3.2 dairy and milk powder PV 31 PO0602
. PV 31 P00202
§ 64 LFGB: L 00.00-38/2 Extraction of meat, )
(confirmed 09/1998) 6.4 fisch and products PV 31 P00302 meat, fish and products

PV 31 P01601

PV 31 P00202
6.5 |Extraction of eggs PV 31 P00302 egg
PV 31 P01601

§ 64 LFGB: L 00.00-38/2
(confirmed 09/1998)

§ 64 LFGB: L 01.00-8 Determination of the .
(confirmed 04/1981) ) fat content of milk PV 31 P00102 milk

AOAC method: Liquid / liquid distribution (+ ethahonethanol], oxalat, ether,
petrolether)

33/16.05.2011 - Ralf Lippold CVUA Freiburg

EN 1528-2: Modular System for Pesticide Methods

e . Validated me-
dardp Description German Standard Modul (Description thods of CVUA  |Samples / Compounds
Freiburg
- Extraction of fat, pestici
EN 1528_-2: 1996- des and PCBs and de- § 64 !_FGB: L 00.00-34 E8 Extraction of fat with PV 31 PO1601 meat, fish
10 (confirmed 2001, o (confirmed 1999) hexan/acetone
termination of fat content
Extraction of fat, pestici
des and PCBs and de- c 4f!'FGB: L OO'Og)'SSIZ 6.1 |Extraction of milk Ex 2} Eggigg milk

termination of fat content

§ 64 LFGB: L 00.00-38/2 .
(confirmed 09/1998) ) 6.6 Extraction of butter  |[SOP 31 S00303 |butter )

N P
SB.LO 2 eaidl Mm&— eese, dairy, milk powder
(confirmed 09/1998) dairy and milk powder ’ Y p

6.3.2 PV 31 P00602
. PV 31 P00202
§ 64 LFGB: L 00.00-38/2 Extraction of meat, )
(confirmed 09/1998) 6.4 fisch and products PV 31 P00302 meat, fish and products

PV 31 P01601

PV 31 P00202
6.5 |Extraction of eggs PV 31 P00302 egg
PV 31 P01601

§ 64 LFGB: L 00.00-38/2
(confirmed 09/1998)

§ 64 LFGB: L 01.00-8 Determination of the .
(confirmed 04/1981) ) fat content of milk PV 31 P00102 milk

Warming to about 50 °C; centrifugation; separatiomwafer-free butter fat
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EN 1528-2: Modular System for Pesticide Methods

European Stan- Validated me-
dardp Description German Standard Modul (Description thods of CVUA  |Samples / Compounds
/’\ Freiburg

EN 1528-3: 1996-

§ 64 LFGB: L 00.00-34

Gel permeatior\ )
10 (confirmed 2001) Clean-up methods (confirmed 11/1999) / chromatography f V31 PO0802 animal fats
. Adsorption chroma-
?cgﬁftriigll_llol%gg 4 C 2 |tography on asmall |PV§1 P00902 animal fats
silica gel column
§ 64 LFGB: L 00.00437 fh'?gr:;t‘g ariszrpgz"a PV 3L P00802
and 38/3 11 [ oo eb Y 21 pv 41 P00902  |animal fats
(confirmed 09/1998) lumn 9 PV/31 P01002
§ 64 LFGB: L 00.00—12\ Clean-up with sulfuric .
(confirmed 08/1993) \7.4.2 acid /{V 31 P01102  |animal fats
§ 64 LFGB: L 00.00-38/4 organochlorine -, orga-
N ) firmed 09/1998) 4 -5 |Gas chromatography |PV 31 P00802 nophosphorus-, sulfur-
EN 1528-4: 1096 |Determination, confirma- [(°" . OSphorus
10 (confirmed 2001) tory tests, Miscellaneous with ECD, FPD, NPD, |PV 31 P00902 containing-, nitrogen-
’ § 64 LFGB: L 00.00-34 D1 - D4 |MSD PV 31 P01002 containing-compounds,

(confirmed 11/1999)

pyrethroids and other

GC analysis of organotin
compounds in fish and
mussels

§ 64 LFGB: L 10.00-9
(confirmed 12/2002)

organotin compounds
are transferred into

ethyl-compounds and
detected by GC-FPD

and GC-MS

PV 31 P01401

fish, mussels
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EN 1528-2: Modular System for Pesticide Methods

European Stan- Validated me-
- dp Description German Standard Modul [Description thods of CVUA  |Samples / Compounds
Freiburg
EN 1528-3: 1996- § 64 LFGB: L 00.00-34 Gel permeation .
10 (confirmed 2001) Clean-up methods (confirmed 11/1999) GPC chromatography PV 31 P00802 animal fats
Adsorption chroma-
§ 64 LFGB: L 00.00-34 .
(confirmed 11/1999) Cc2 tqgraphy onasmall [PV 31 P00902 animal fats
silica gel column
§ 64 LFGB: L 00.00-37 fh'?g nf‘:tg arf‘;]'pg‘r’]”a PV 31 P00802
and 38/3 11 [rereeoebY 21 Ipv 31 P00902  |animal fats
(confirmed 09/1998) i 9 PV 31 P01002
§ 64 LFGB: L 00.00-12 742 Clt_ean-up with sulfuric PV 31 PO1102 animal fats

(confirmed 08/1993)

§ 64 LFGB: L 00.00-38/4

\

organochlorine -, orga-

. N ) firmed 09/1998) 4 -5 |Gas chromatography |[PW%31 P00802 nophosphorus-, sulfur-
EN 1528-4: 1996- |Determination, confirma- (con . o .
10 (confirmed 2001) ftory tests, Miscellaneous with ECD, FPD, NPD, |PV P00902 containing-, nitrogen-
’ § 64 LFGB: L 00.00- D1 - D4 |MSD PV 3Y\ P01002 containing-compounds,
(confirmed 11/1999) pyrethroids and other
organotin compounds
GC analysis of organotin . . are transferred into
compounds in fish and ?cgﬁfh;ig.ll_zllz%gg)g - ethyl-compounds and |PV 71 P01401 fish, mussels
mussels detected by GC-FPD
N\ and GC-MS y
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Results (main findings)

004 I I

Dairy products
115 organic samples
0aB 81 conv. samples
(mg/kg fat based)

HCB Ilindane DDT PCB dieldrin endo- musk PBDE
153 sulfan  xylol

. organic production . conventional production
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Results (main findings)

Baby food
(ng/kg product based)

HCB lindane DDT PCB dieldrine endo- musk PBDE
153 sulfan  xvlol

B milk based M cont. poultry [ Jpork [ lfish Illamb B beef
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Results (main findings)

Mean values for these analytes are shown in the charts

No more than slight differences between organic and
conventional foods regarding the levels of organochlorine
residues and contaminants.

Fact: persistent organochlorine and organobromine compounds
are accumulated via the food chain in the fat tissue of animals.
For dairy products, mean levels for every analysed compound
were not higher than 0.005 mg/kg fat
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Regulation 396/2005
Footnotes in Annex |

CVUA Freiburg




Footnote 5 - Meat and Preparations of Meat

Where the pesticide and/or metabolites (included in the
residue definition) is/are water soluble (log Pow less than 3)

the MRL is exprjsesyias mg/kg of meat (including fat),

preparations of m offal and anj "1l fats.

Analytical results are calculated Reference:
In mg/kg meat. mg/kg whole product
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Footnote 5 - Meat and Preparations of Meat

Where the
pesticide and/or metabolite (included in the residue

definition) is/are fat soluble (log Pow greater than or efual to
3) the MRL is expressed as mg/kg of fat containe};‘?\e_
meat, preparatizeference: | Offd Analytical resuits are calculated
mg/kg fat in mg/kg fat.
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Footnote 5 - Meat and Preparations of Meat

Reference:
mg/kg whole product
MRL is one-tenth

Analytical results are calculated
in mg/kg meat.

In the case
of foodstuffs with a fat content of 10 % or less |ay weight, the

residue is related to the total weight of the boned foodstuff. In
such cases, the maximum level is one-tenth of the value
related to fat content, but must be no less than 0.01 mg/kg.

The latter does not apply when the MRL is set at the LOD.
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Problem: Determination of Fat

Fat Content of the Test Material

14

Min 4.20

1277 Max 36.00

10 I Median 17.32

Average 16.08

8 —— Robust mean (A) 16.47

el Standardabw. 4.49

Robust standard deviation Q [ug/kg] // coefficient « 3.36

4 1 Robust standard deviation (algorithm A of 13528) 3.38

<10% 9

2 +—>25% 1 H
0 -u|||||III||||""""""""" L

2

Deviation (g/100 g Fat)

-6

-8

-10

-12

-14

>

44/ 16.05.2011 - Ralf Lippold

e R G A

Lo T I S U S G R R < N N T S I N S P N R T

R
Labotatory Number

CVUA Freiburg




Problem in EUPT AO 05: Determination of Fat

Problem:

Labs analysing pesticides using test material and determine fat
in second method -> results of pesticides depend on the result
of the fat determination!

Follow up => questionnaire
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Evaluation: Fat-Determination in EUPT AO 05

25 4

23 A

21 4

19 +

Fat content [%0]

11 4

EUPT AO 05: Fat Content

17

15

13

°
Y [ ]
$ T Eﬂ
X
Median (all data)
17.32 pg/kg
K
°
°
°
°
Column extraction ASE Cold extraction Soxhlet Weibull-Stoldt
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Extraction of fat from homogeneized meat samples

8 —
—— , 88 5
c 38 <
S €8 © are
5 8= £ Dry mass: 34 %
x5 L£-S& 5 Ethanol /Toluene
s O Q@ (tert. BME)
o
Cyclohexan / Toluene s
20 o
g N = ;[ ~
= 15 — ]
c
]
c
o
o —
g 10 S N .
-
5 4 J— J— J—
0 . : . . . . . . . . . ‘ Raw extract
e s ¢ s 3 € 3 3§ =5 £ 3 & 3
s g 2 9 g : g g 5 2 ,
= e 5 o 5 Z s s o] § 5 = 2 TW: Twisselmann
S <] - c N ° - 2 :
5 T 2 £ E z z § extraction
m g £ m DA: Drying agent
2 £ 3 2
2]

FD: Freeze-dried
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Evaluation: Fat-Determination in EUPT AO 05

Results

Simple stirring or mixing of solvents with test material
(“cold extraction”) leads to unequal results
infuenced by

Duration of stirring/mixing/shaking

Ratio between solvent and matrix

Repeated extraction steps
(as using column extraction, ASE or soxhlet)
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Scope Comparisson — Classical MRMs__vs. QUEChERS

Fatty Acids | Phytosterols
6-8.5 8.5-11.5

Amiﬁso_ﬁiids Flavonoids/Anthocyanes
pH dependent 0-6

Monoterpenes
2.5-5.5

Carotenoids |
11-18

| hIorop
17.2

-3.2
— |

Fosetyl-Al
pH-dependen
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Polar Pesticides in Milk - Quechers

Shake 10 g milk with 10 ml acetonitrile

Add magesium salfate (4 g), sodium chloride (1g) and citrate (0,5
g Dinatriumhydrogencitrat + 1 £ 0,05 g Trinatriumcitrat)

Shake and centrifugate

Add magnesium sulfate (900 mg) and PSA (150 mg Bondesil-
PSA 40 um, Varian) to 6 ml of the acetonitrile phase

Shake and centrifugate
LC-MS/MS

Hint: Quechers is suitable for polar pesticides in food of animal origin
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Pyrrolizidine Alcaloids in Milk - Quechers

Group of about 200 alcaloids

Occurance in plant of species senecio (groundsel)

Problem: derivates are toxic (poisoning of cattle feeding silage)
Findings in milk and poisoning of humans possible

Analysis possible using Quechers-method for milk and LC-
MS/MS-Detection
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Pyrrolizidine Alcaloids in Milk - Quechers
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Polar Pesticides in Honey

Modern Pesticides are more/less polar
No enrichment in fat of animals
Compounds rapidly metabolized and/or excreted

Is it necessary to analyse for all pesticides in fo od of animal origin?

Example Honey (Cleanup QUEChERS-method)

- Database research for findings (e.g. pesticides-online, publications)
- Development/Validation of a method with the “relevant” pesticides (~30)

- Time to time addition of more pesticides (validation in smaller packages of 20 to 30
pesticides)

- Detection using LC-MS/MS
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Pesticides in Honey - Results (2009)

« 65 samples of honey were analysed

Aceta- Azoxystrobin | Boscalid Carben- Clothianidin foumaphos Dimoxystrobin tay-Fluvalinat Imi da- Pirimicarb  [Thiacloprid
PV Honig EURL-Methodenentwicklung miprid dazim cloprid
Anzahl untersuchter Proben 65 65 65 65 65 65 65 65 65 65 65
min [mg/kg] 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
max [mg/kg] 0,003 0,009 0,030 0,009 0,003 0,045 0,025 0,005 0,001 0,003 0,172
Mittelwert [mg/kg] 0,000 0,000 0,002 0,001 0,000 0,002 0,001 0,000 0,000 0,000 0,011
Median [mg/kg] 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,003
Nachweis positiv (>=0,001 mg/kg 3 1 22 11 2 23 8 4 1 1 37
BG [mg/kg] 0,002 0,002 0,005 0,005 0,002 0,02 0,002 0,01 0,01 0,002 0,005
2 1 7 3 1 19 7 0 0 1 21

Agilent LC 1200 with Agilent
6410 QQQ

No violations of MRLs observed!
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Honey (2009)

1

Liquid chromatography with MS/MS-Detektion
(Agilent LC 1200 with Agilent 6410 QQQ)

Lc

column:

Eluent A:
Eluent B:
Flow:

Gradient:

Temp.:
Injection

Zorbax Eclipse Plus Cy (Agilent)
150 mm x 21 mmid x 3.5 pm

5 mMol/L ammonium formiate

acetonitrile

0.3 mi/min

time (min) % B
0 5
1

30 100

325 100

33

25T

5.0l

MS

Mode ESI Positive
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10 pg/kg in honey matrix
45 analyts, 3 ISTD =>

98 transisitions

CVUA Freiburg

Honey Examples of Findings

Liquid chromatography with MS/MS-Detektion
(Agilent LC 1200 with Agilent 6410 QQQ)

column:

Eluent A:
Eluent B:
Flow:

Gradient:

Temp.:
Injection:

Zorbax Eclipse Plus Cyq (Agilent)
150 mm x 2,1 mmid x 3.5 um

5 mMol/L ammonium formiate

acetonitrile

0.3 mi/min

time (min) % B
0 5
1 5

30 100

325 100

33

25T

50

MS

Mode ESI Positive

58/ 16.05.2011 - Ralf Lippold

ISTD

Thiacloprid

ISTD

Azoxystrobin

Bienenhonig

Dimoxystrobin

ISTD
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Scope Comparisson — Classical MRMs vs.  QUEChERS

Ami_nso_at(iids | Flavonoids/Anthocyanes Fatty Acids | Phytosterols
bH dependent 0-6 6-8.5 8.5-11.5

| Monoterpenes

Pyrethroids (~4%/

OCs (~20) Carotenoids
3.5- 11-18

Chlorophyll

Glyphosate
b 17.2

DH-dependent

Fosetyl-Al

Streptomycin in Honey and Fire Blight

Fire blight is spreading over
wide areas Iin Germany,
Switzerland, Austria, Northern
Italy and the upper Rhone
valley (France).

Fire blight is a disease
induced by bacteria (Erwinia
amylovora) causing lot of
problems in pome plantations
with losses of trees and
therefore large crop failures.
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Background Information: Fire blight

Germany issued vyearly a
certificate of exemption for use
of  streptomycin containing
pesticide formulations because
the lack of alternatives.

Monitoring  programmes  for
streptomycin during spraying in
pome plantations and for
residues of streptomycin in
honey were introduced.
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Streptomycin - Analytics

Honey [1] Extraction of samples

Weighted sample |weigh 20 g of honey into a 200 ml centrifuge tube

(poly propylene)
- - LC mit MS-MS-Detektion
Internal standard |add 50 pl of internal standard solution
(dihydrostreptmycin, = 10 ng/pl); LC |Saule: ZIC-HILIC PEEK (Merck Sequant)
wait 5 minutes before extraction 100 x 2.1 mm i.d. x 3.5 ym
Extraction add 87 g water Eluent A©  0.02 M Natriumformiat + 0.1% Ameisenséure

s El B: A itril + 0.1% Amei a
shake 20 minutes uent cetonitril + 0.1% Ameisenséaure
Flow: 0.30 ml/min

filter through a fluted filter . ) .
Gradient:  Time (min) %B

SPE-Cleanup step |[conditioning of SPE-Cartridge (Sep-Pak Vac 6 cc 0 9
(500 mg) Accell Plus CM) with 10 ml washing solu-
tion (980 ml water + 20 ml acetic acid) and 10 ml

water 15 10

0,5 90

load 50 ml (53.5 g) of the filtrate onto the cartridge e 40
8 90
wash with 10 ml water
- : : Temp.: 25T
elute Wl_th 7.5 ml elution solutlo_n _(780 ml water + 20 Injektion: 10
ml acetic acid + 200 ml acetonitrile)
Final extract concentrate eluate to about 4 ml 7 7
LC mt MS-MS-Detektion
add water t0 5.0 g VS NVode ES Pos
Standards in solution |spike aliquots of streptomycin and 50 pl of internal M| COTE product ion 1/ product ion 2/

standard solution into 10 g of washing solution M | cdiEev cal (eV)

Final quantification |for quantification of streptomycin in honey the stan- Stepomydn  |5824) 135 | 2632/ | 2462/40
dard addition procedure is recommended Dihydrostreptomycin| 584.4| 135 | 2632/31
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Streptomycin - Analytics

ISTD Dihydrostreptomycin

Streptomycin |

Streptomycin Monitoring Results

residues

Year 2005 | 2006 |2007 |2008 |2009
Number of samples 33 34 118 147 50
Samples containing 8 2 26 80 2

Residues above 20 pg/kg |3

1

9

64

1

=

honey 15 ug/kg
about 8,4 t of honey
| ‘\ (0,24 % of the yearly honey production in our state
‘ |

it i since 2009

MRL = 10 pg/kg
application limited to 2 sprayings
few residues found

Streptomycin Il
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What is a screening method ?

Slide by Hans Mol, Rikilt

General:

Technique:

Purpose:

Pesticides:
Technique:

Purpose:
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fast, easy, low-tech, low cost, 1 analyte, 1000s samples

dipstick, sensors (immuno assays)
cut-off at MRL

check compliance with legislation (MRL)

increase efficiency,
reduce workload / need for laborious confirmatory methods

fast, high-tech, >500 pesticides, 100s samples
chemical methods (chromatography), cut-off at 0.01 mg/kg
demonstrate absence/presence unexpected pesticides

Increase efficiency, reduce # pesticides
in quantitative (multi) methods

CVUA Freiburg




Outline of qualitative pesticide screening method

Sample prep Generic multi-residue
extraction/clean up procedure

Analysis (single quad, IT, TOF)

(TOF, Orbitrap)

Data review > 500 pesticides.......

key role for software
Only efficient when automated ! in the overall method

NCUCCUE N Procedures only very recently included in
On-going AQC R=SN-Nelof {eI=te[1{= validation of

Only meaningful for monitoring & qualitative screening
enforcement when reliability is known

Slide by Hans Mol, Rikilt
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Validation of qualitative screening: concept

Initial validation:
To be performed for each pesticide, for each commodity group

. . high : ) high sugar/low water
High water high _ starch/protein high ol yried fruits (raisins etc)
pears, peach, apples Water/acid low fat/water tree nuts fruit jams
lettuce, leeks, tomato citrus fruits, oil seeds
: cereals d
peppers, melon  grapes, berries Ulses avocado
cabbage, carrots pineapple P olives
- dry beans
beet root kiwi

20 different products (or 10 products in duplicate)
- free of pesticides (blanks)
- spiked at anticipated SRL

On-going AQC:
During routine analysis:
- spike 1 or more routine sample(s) with pesticides at SRL (e.g. in rolling program)

Slide by Hans Mol, Rikilt
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Validation of qualitative screening: concept

Initial validation:
To be performed for each pesticide, for each commodity group

meat milk / dair eqgs honey
red meat (beef, mod_ucts e
pig..), white meat milk, butter, Ducks
(poultry), fish (cod, cheese, yoghurt quail ’

haddock, salmon) cream

20 different products of each group
- free of pesticides (blanks)

i - liver, kidney
- spiked at anticipated SRL

On-going AQC:
During routine analysis:
- spike 1 or more routine sample(s) with pesticides at SRL (e.g. in rolling program)

Slide based on Hans Mol, Rikilt
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Validation of qualitative screening

Data evaluation:
Spiked samples: for each pesticide within a commodity group: count # false negatives
Control samples: count # of tentative detects

Criteria:
Focus is on false negatives: 5%

# tentative detects in control samples: no criterion, assuming follow up

On-going AQC:
Re-assessment of false negatives over time, including other products

What if false negatives > 5%7?
Adjust method or repeat at higher level
Aim: establish at which level 95% confidence is obtained
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Screening for Pesticides and Veterinary Drugs

Devellopment of a screening method for polar pesticides and veterinary
drugs in food of animal origin

Meat
Offal
Ei

Milk
Honey

Choice of relevant compounds
(studies, literature, databases like EURL-Data-Pool)

Agilent LC1290 + Agilent LC-MS-Q-TOF 6540 for screening methods
(new since January 2011!")

Targeted screening using own database with information about retention
times
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LC-MS-Q-TOF Conditions

HPLC Methode 1290 Series

Simple method for ,all* analyts

Injection volume 1 pl

Column Zorbax Eclipse Plus C-18HD, 100x2,1mm, 1,8 pm
Gradient: solvent A = 0.1% formic acid; solvent B = ACN

Q-TOF Method
MSScan (sensitive scan) in 4 GHz-Modus
Targeted MSMS (identification)

Data base research (database optimized
for pesticides and veterinary drugs)
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LC-MS-Q-TOF - Sulfonamide
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Sulfanilamid

CVUA Freiburg

LC-MS-Q-TOF - Sulfonamide
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Sulfacetamid

CVUA Freiburg




LC-MS-Q-TOF - Sulfonamide

TIC (not smoothed)

Based Peak Chromatogramm
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LC-MS-Q-TOF - Sulfonamide

Name RT |Area Score (DB) Diff (DB, ppm) Hormula (Tgt) Fqrm  ula,Mass (Tgt) piff (Tgt, ppm) Abund Sgore (Tgt)
Sulfanilamid | 1,31| 1549875 78,15 0,68 C6H8N202S 172,0306 04 10589 95,36
Sulfacetamid | 2,88| 3487415 82,59 0,87 C8H10N203S 214,0412 0,5 22365 96,25
Sulfathiazol | 4,26 3548461 88,46 0,54 C9HIN302S2 255,0136 0,3 25687 95,35
Sulfadiazin 5,17| 2584467 67,84 0,25 C10H10N402S 250,0524 04 22458 95,12
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LC-MS-Q-TOF - Screening

Validated multi method for drug residues according CD 2002/657/EG
Sulfonamides
Nitroimidazoles
Amphenicoles
Tetracyclines
Non steroidale antiphlogistic drugs
Macrolides
Lincosamides.....
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LC-MS-Q-TOF - Screening

Method published in 1992 for sulfonamides (1)
Simplifyed
Weigh in 6 g of test material
Add phosphate buffer (pH 6) -> shake (2)
Add acetonitrile -> shake
Add sodium chloride, buthyl-methylether/hexan (80 + 20) -> shake
centrifuge
Evaporate 10 mis of the organic layer to a keeper (ethylene glycole) (3)
Add water -> LC-MS
Advantage: concentration of extracted compounds by a factor of 5

Disadvantage: more matrix effects im comparisation with QUEChERS-
method (dilution factor of 2)

(1) Deutsch Lebensm Rundsch 88 (1992) 205-216
(2) Deutsch Lebensm Rundsch 90 (1994) 375-378
(3) Fresenius J Anal Chem 341 (1991) 449-456
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LC-MS-Q-TOF — Screening in Meat
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LC-MS-Q-TOF — Screening in Meat
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LC-MS-Q-TOF - Screening in Meat
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LC-MS-Q-TOF - Screening in Meat
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LC-MS-Q-TOF - Screening in Muscle
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LC-MS-Q-TOF — Screening in Kidney
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LC-MS-Q-TOF - Screening in Kidney
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Outlook

Hardware

Increased sensitivity of instruments
Resolution will be far above 50000
Mass accuracy is below 0.3 ppm

Hybrid instruments are standard
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Outlook
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Software
Enhanced deconvolution algorithms

Fast MS-MS experiments and
screening within one run

Confirming using auto re-analysing of
doubtful results (MS-MS-experiments)

CVUA Freiburg

Pesticide Team

Simone Geiser

Ina Wegert

Sabine Walter
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Walter Zachariae Monika Golz

Ralf Lippold

Karin Kypke Bjorn Hardebusch

Sebastian Schelb

Swetlana Juschenko

Heike Muller
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Final

Thank you for your attention
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