2nd Latin American Pesticide Residue Workshop

LAPRW 2009
June 8 — 11, 2009. Santa Fe, Argentina

Method Validation and Quality Control
Procedures for Pesticide Residues Analysis
In European Official Control Laboratories

Antonio Valverde
Pesticide Residue Research Group
University of Almeria, Spain



Method Validation and Quality Control
Procedures for Pesticide Residues Analysis
iIn European Official Control Laboratories

- Introduction
- Analytical Methods for Pesticide Residues
- Doc. SANCO/2007/3131: Validation & Quality Control

- EU Proficienty Tests on Pesticide Residues (D.G. SANCO)
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Multiresidue Methods (analyte / matrix)

Sample Preparation

Extraction

NPD - FPD - PFPD - ECD UV/DAD/Fluorescence



Multiresidue Methods (New Trends: QUEChERS)

Small Amounts - Sample Preparation
(10- 15 g)

Acetonitrile —— Extraction

SOlld PhaseS — Clean_up

NPD - FPD - PFPD - ECD UV/DAD ~luorescence



QUEChERS LC/MS-MS
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QUEChERS LC/MS-MS

kCountf ]

86] ] 248 |
: 1009 14460
Forchlorfenuron ] cl C”>
5 Standard in zucchini | 5 y NNV
] blank extract : N | o
1 Sug/kg Area: 330001 ; H H

6& SIN: 61 | Forchlorfenuron |

. :

] ] 129
] i 80865

40 ]

: : 50987 -
] ] 155/129 = 22%

] A

23% _; 25967 -
i 155
1‘0: __ 18124
& WWW 0%

2.5 5'.0 7'.5 1(5.0 mil.mife: 155 1%0 1&5 2!)0 255 2%97

Antonio Valverde - LAPRW 2009



QUEChERS LC/MS-MS
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Pesticide Residues Analysis

 The analyst expertice and the equipment condition
have a decisive influence on the results.

* The response of the equipments changes with time
and Is very dependent on maintenance procedures.

eUnpredicti bl e matri x eff e

el Nexl stent r e al Ref er enc e

Difficult with Elevated Uncertainty




Pesticide Residues Analysis
Quality Control/Assurance

Today, it is clear and worldwide accepted that
analytical performance In pesticide residue tests
will vary from batch to batch and from day to day

y

“On-going” Analytical Quality Control to verify and
supplement method validation on a regular basis.

Additional Quality Control/Assurance procedures for
monitoring the validity of tests (i.e.: Proficiency Tests)




EU (D.G. SANCO) tools to assure the Quality

of Pesticide Residues Analyses
http:/www.europa.eu.int/comm/food
http:/www.crlpesticides.eu

Method Validation and Quality Control Procedures
for Pesticide Residues Analysis in Food and Feed

SANCO/2007/3131 (31/10/2007)

EU Proficiency Tests for Pesticide Residues
in Foods (EU-PTS)
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Method Validation and Quality Control Procedures
for Pesticide Residues Analysis in Food and Feed

SANCO/2007/3131 (31/10/2007)

Revisions of the SANCO 1 _AQC Document
1. Doc. 7826/VI1/97 (1st EU AQC,1997, Portugal)
2. Doc. SANCO/3103/2000 (2nd EU AQC,1999, Greece)
3. Doc. SANCO/10476/2003 (3rd EU AQC, 2003, UK)
4. Doc. SANCO/10232/2006 (4th EU AQC, 2005, Sweden)

5.Doc. SANCO/2007/31315th EU AQC, 2007, Spain)
6. New revision in process (6th EU AQC, October 2009, Denmark)
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Document N° SANCQ0O/2007/3131

Key objectives

U To harmonizecosteffectivequality assuranceystemn the EU
U To ensurghequality andcomparabilityof analyticalresults

U To ensurghatacceptableccuracyis achieved

U To ensurghatfalsepositives/negativearenotreported

U To supportcompliancewith ISO/IEC 17025(accreditatiorstandard)

In EU Official Laboratories!
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METHOD VALIDATION AND QUALITY CONTROL PROCEDURES
FOR
PESTICIDE RESIDUES ANALYSIS IN FOOD AND FEED

Document N° SANCO/2007/3131
31/October/2007

Introduction (1-4)
Accreditation (5)
Sampling, transport, processing and storage of samplés-14)

Pesticide standards, calibration solutions, et¢15-23)
Extraction and concentration (24-27)

Contamination and interference (28-34)

Analytical calibration, representativeanalytes,matrix effects
and chromatographic integration (35-53)



Document N SANCO/2007/3131

U Analytical method validation and performance criteria (54-59)
U Routine recovery determination(60-65)

U Proficiency testing and analysis of reference material$6-67)
U Confirmation of results (68-79)

U Reporting of results(80-93)
U Annex 1 (Selection of representative matrices)

U Appendix 1 (Glossary)



Key for the interpretation of the document
SANCO/2007/3131

may = option

should= recommendation

must= obligation

(Appendix 11 Glossary)

Antonio Valverde - LAPRW 2009



Document N SANCO/2007/3131

Validation

Representative matrices may be used

As a minimun, one matrix from each commodity catego

Complementary validation during the routine analyses
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Validation

Commodity Categories for Representative Matrices
(Annex 1)

VEGETABLES, FRUITS and CEREALS

- High protein or high starch content
- High water content

- High oll content

- High acid content

- Difficult or unique commodities
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Validation

Commodity Categories for Representative Matrices

PRODUCTS of ANIMAL ORIGIN

(Annex 1)

Meat
Milk and Milk Products

Eggs
Honey




Vegetables, Fruits and Cereals

Commodities included in this

High water content

-Commociiy " Commodities included in this
Calegories

Milk and milk

High cil content

ntent or
ontent

, tangerine,

berry
ant, white

"Difficult o igue
commodi
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Minimun Validation Criteria

2 Fortification Levels for each Representative Matrix:

- Reporting Limit (n = 5)
- Another higher level / MRL (n = 5)

For each Fortification Level/Representative Matrix
- Mean Recovery* = /{120 %

- Coeficient of Variatior< 20 %

* In certain justified cases different values may be accepted



Key Activities for Quality Control
SANCO/2007/3131

Analytical Calibration

Routine Recovery Tests

Confirmation of Results
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Analytical Calibration

- Standards in matrix, if appropriate

-}
QO
-

-Al ternative use of
- Calibration in each batch of analysis

- Bracketing calibratiofi< 20%- 30%)

- Residues below LCL* should be reported as < L«
- LCL Signal/Noise> 6:1

*LCL = Lowest Calibrated Level
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Analvytical Calibration

Interpolation between 2 Calibration Levels

- Difference between levels not greater than a factor of 4
- Higher RF/Lower RF < 120%410% if MRL is exceeded)

Multilevel Calibration Function

- Individual residuals must not deviate more thaf%o (10%)

Single-Level Calibration

- May provide more accurate results

- Sample response should be witlb0% (20%)



Table 1. Minimun frequencies for calibration

Table 1. Minimum frequencies for calibration

Representative
analytes —‘ All other analytes

Minimum In each batch of Within a rolling programme at
frequency of analyses. least every third month*
calibration
At least one At least one cadlibration point
calibration point corresponding to the reporting
corresponding to limnit
the reporting limit. See adlso paragraph 43.

*The minimum requirements are (i) at the beginning and end of a survey or
programme and (i) when potentially significant changes are made to the
method.

A minimun numbepf Representative Analytes per
detection system MUST BE used for calibration

Representative Analytes15 + 25% Tested Analytes

\JJ




Table 2. Frequencies for routine recovery and performance verification

Table 2. Frequency for routine recovery and performance verification

Representative
Sl All other analytes

Minimum
frequency

10% of representative
analytes (at least 5

of recovery | per detection system)
in each batch of
analyses

Within a rolling
program covering all
representative
analytes as well as
different types of
commodities, at least
at the level
corresponding to the
reporting limit.

Within a rolling programme
to include all other analytes
at least every 12 months,
but preferably every 6
months
At least at the level
corresponding to the
reporting limit.

Routine recovery with at least

10% of Representative Analytes (minimun 5)
per detection system
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Example on theminimun number of Representative Analytes
for Calibration and Routine Recovery Analytes

Analytical Scope with 150 pesticides
(50 by LC + 100 by GC)

Representative Analytes in L€15 + 12.5——~ 27

Representative Analytes in GC15+ 25 —— 40

Routine Recovery Analytes in L €2.7 —— 5

Routine Recovery Analytes in GE4 — 5
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Acceptable Limits for Routine Recovery

64. Acceptable limits for a individual recovery
result should normally be in the range of the
Mean Recovery +{ 2x %RSD
and may be adjusted using repeatability
(validation) and intrdaboratory reproducibility
(routine ongoing recovery) data.
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Confirmation of results
Chromatographic separation

72.... the relative retention time of the analyte,
should correspond to that of the calibration
solution with a tolerance &0.5% for GC and
+2.5% for LC.



Confirmation of results
Confirmation by MS: # 73 - 79
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(Requirements for proof of identity)

Minimum Diagnostic lons / Trasitions

- Full Scan (single MSH ions(intensity > 10% base peak)

- SIM: 2 ions(m/z >200)or 3 ionS(m/z>100)

- MS/MS: 2 transitions




Confirmation of results

Confirmation by MS

Document N SANCO/2007/3131

Table 3. Recommended maximun permitted tolerances for
relative ion intensities using a range of spectrometric techniques

Relative intensity ElI-GC-MS CI-GC-MS,

(% of base peak) (relative) GC-MS",
LC-MS, LC-MS"

(relative)
> 50 % +10 % +20 %
> 20 % to 50 % +15% +25%
> 10 % to 20 % +20 % + 30 %
A10% +50 % +50 %

Calibration Standards:

Comparable concentrations, same conditions and (matrix matched)
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Reporting of results
Interpretation of results

90. Considering the results obtained to date fih
proficiency testsadefault expanded uncertainty figure
of 50% (corresponding to a 95% confidence level), In
general covers the intéboratory variability between the
European laboratories and is recommended to be used by
regulatory authorities in cases of enforcement decisions
(MRL-exceedances).




EUPT-1 (1996): Peppers

European EUPT-2 (1997): Apples | Swedish NEA |
Union EUPT-3 (1999): Cucumbers

Proficiency
Tests

EUPT Number EUPT EUPT EUPT EUPT EUPT EUPT ELlJ(I;’T

No. of Labs
reporting results

No. of pesticides in
the EUPT sample

18

19

16

14 16

15 13

Swedish Swedish Univ.of Univ.of CREFV  CRLEV CRLEV
Univ. of  Univ. of Univ. of

VEED) NFA NFA — Almeria  Almeria Almeria Almeria Almeria
(2002)  (2003) (2004) (2005) (2006)  (2007)  (2008)

Organizer

Antonio Valverde - LAPRW 2009



AEuropean ProficieinEBUPTITest so

CX/PR 08/40/12

Figure 3

Qn (%) = Robust RSDeiaboratory = U (relative standard uncertainty)
60 60

U=50%

(K = 2; 95%)

0 . . . . : 0
% EUPT4 EUPT5 EUPT6é EUPT7 EUPT8 EUPT9 %




EUPT- 07 (2005): | Grapes / 125 Labs

0 45
RSD (CV) Interlaboratory o
40 - B Acetamiprid
Uncertainty: 40% - 60% (2 x RSD) B Carbaryl
35 (k — 2; 95%) O Cyprodinil
O Diazinon
30 @ Dimethoate
B Fenhexamid
o5 B Hudioxonil
O Imidacloprid
20 M Iprodione
O Kresoxim-methyl
15 A B Methomyl
O Monocrotophos
10 A B Procymidone
B Pyrimethanil
S - B Tetraconazole
B Thiabendazole
0 -

Qn (%)
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Reporting of results
Interpretation of results

93.If required, the result should be reported together with the
expanded uncertainty (U), as follows: Result = (units),
with X representing the measured valunecase of official
food control by regulatory authorities, compliance with
the MRL has to be checked byssuming the lower limit
of the uncertainty interval (x i _U) to be the highest
confirmed analyte concentrationi n t he sampl e




According to this SANCO/ 2(

Results with Uncertainty (50%)
Results without Uncertainty

| (k = 2; 95%)
24 5
22 2.01 mg/kg 2.01 mg/kg
\ 4 i —
_ ; Violative
~ 18 . No violative
@) & :
~ 1.65 mg/kg  1.65 mg/kg
= 14
10 i e
MRL = 1.00imgkd | )

With an expanded uncretainty of 50%

a result (X) will be violative when X > 2 MRL
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