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Outline of presentation

Why do we need EU guidelines & what do
they hope to achieve?

How did they come about?
How are they updated?
What do they contain?
Method validation
Confirmation

Measurement of Uncertainty



Why do we need for EU AQC guidelines?

To underpin the analyses we perform and
provide assurance that the results generated
are valid

To provide a framework to work within for
accreditation purposes

To help all European monitoring laboratories
achieve an acceptable standard



The key objectives of the guidelines

to ensure false positives or false negatives
are not reported

to ensure that acceptable accuracy Is
achieved

to harmonize cost-effective AQC in the EU

to support compliance with ISO/IEC 17025
accreditation standard



What use are the EU AQC guidelines?

Provide advice on best laboratory practice

From sample receipt though to reporting of
the result(s)

Define minimum criteria that are required

This allows laboratories to use any method of
their choice

(define method performance characteristics)

Gl



Introduction of the guidelines

Harmonised guidelines first discussed In
Portugal in 1997

Updated:-
2000 in Greece
2003 in UK
2006 In Sweden



History of the EU AQC guidelines

First published in 1997
Document No. 7826/VI1/97

First revision in 2000
Document No. SANCO/3103/2000

Second revision in 2003
Document No. SANCO/10476/2003

Third revision in 2006
Document No. SANC0O/10232/2006



Mechanism for updating the guidelines

Open tender from DG SANCO

Send out questionnaire to official labs
Hold workshop

Revise guidelines

Commission publishes revised version

http://europa.eu.int/comm/food/plant/resources/qualcontrol en.pdf




Future of EU guidelines

2006 — Four new Community Reference
Laboratories established

Valencia Lab/University of Almeria
CVUA, Stuttgart Laboratory

Danish Institute for Food & Veterinary Research
CVUA, Freiburg Laboratory
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EU Proficiency tests

The EU proficiency tests were introduced at
the same time as the AQC guidelines so that

the performance of EU monitoring labs could
be continuously assessed



EU Proficiency tests

PT 1 Jan 1997 Sweet peppers

PT 2 Mar 1997 Apples

PT 3 May 1999 Cucumbers

PT 4 May 2002 Oranges

PT 5 May 2003 Lettuce

PT 6 May 2004 Tomatoes

PT 7 May 2005 Grapes

PT 8 June 2006 Aubergine (egg plant)

Gl



, processing and

storage of samples

Sample preparation - removal of outer leaves,
stalks, stones, etc

Sample processing — homogeneity, sample
stability, specific issues relating to
dithiocarbamates, fumigants



Standards and calibration solutions

Checking purity

Storage — conditions & expiry date

Preparation of stock and working solutions

Replacement of standards



Other iIssues addressed

Extraction and concentration
Contamination and interference
Matrix effects

Calibration

Representative analytes
Recovery



Method Validation (multi-residue methods)

Within laboratory validation must be
performed to provide evidence that the
method is fit-for-purpose

All steps undertaken must be included in the
validation

Representative matrices may be used



Choice of representative matrices

Biological or ‘analytical’ similarity

water content
sugar content
lipid content
pH



Examples of representative analytes

green leafy vegetables — lettuce or spinach

citrus fruit — oranges or grapefruit
tree fruit — apples or pears

root vegetables — carrots or parsnips
stone fruit - peaches or nectarines
olly fruit — avocados or kiwi fruit

vine fruits — grapes or tomatoes



Method Validation - criteriato be tested

Sensitivity — LOQ
Recovery (mean) — precision and trueness

Minimum of 5 replicates at the LOQ (or required
reporting limit) and another level

(2 to 5 times higher, maybe the MRL)

Must validate all compounds that are included in the
MRL definition



Criteria for quantitative methods

Concentration | Repeatability Mean

range (%) Recovery
(mg/kg) range (%)

RSD, RSD,

0.001 - 0.01 30 32 70 - 110

>0.01-0.1 20 22 70-110

>0.1-1 15 18 70-110

>1 10 14 70 - 110




Confirmation of results

Negative results

If recovery and LCL measurements for the
batch are acceptable

Positive results
Same criteria as for negative results

Additional confirmation must be decided on a
case-by-case basis



What is meant by confirmation?

Usually proof of presence (identity)

Mass spectrometry

Quantity of analyte present

Analysis of a second test portion



When to confirm positive findings?

What are the results going to be used for?
Unusual residues
MRL exceedances

Analyse a further test portion
Use a highly specific detection technique (MS)



Selective detectors

GC with ECD, FPD, NPD
LC with DAD, fluorescence

Different polarity columns
Different mobile phase composition (LC)



Chromatographic/mass spectrometric

confirmation

retention time
At least 2 x void volume of column

lon mass/charge ratio

abundance data



Confirmation by mass spectrometry

Complex issue as has to deal with GC-MS &
LC-MS

MRMSs tend to use SIM or SRM

El or MS/MS usually provides good evidence
of identity

Cl may produce mass spectra that are too
simple



Additional evidence of identity

different chromatographic separation system

different ionisation technique (api or electrospray)

MS/MS

high resolution MS



Scanning a limited mass range or SIM

Two 1ons of m/z >200
Three ions m/z >100

Preferably include the molecular ion
Isotopic ions, eg Cl or Br

Avoid:
Common moieties
Cationised molecules or adducts [M+NH,]*



Recommended maximum permitted

tolerances for relative ion intensities

Relative intensity GC-MS (El) GC-MS (ClI),

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

>50% + 10% + 20%

>20% to 50% + 15% + 25%

>10% to 20% + 20% + 30%

£10% + 50% + 50%




Measurement of Uncertainty

Requirement of ISO 17025 for laboratories to
determine and make available the uncertainty
associated with analytical results

It is a quantitative indicator of the confidence in the
analytical data - Describes a range around a result
within which the true value can be expected to lie
within a defined confidence level

Must consider all sources of error



Relationship between the measured value,

uncertainty and the MRL

;

MRL

E
(i) (if) (iii) (iv)
Result+ U Result>MRL Result< MRL Result + U <

> MRL but but MRL
MRL within U  MRL within U



What contributes to analytical uncertainty

sample processing / sub-sampling
extraction efficiency

clean-up procedure

concentration procedure

Injection error

Instrument response

target analyte, target analyte level, matrix
standard concentrations

analyst errors



Use of a default expanded uncertainty figure

This has come from the results of the 7 EU
proficiency test of fruits and vegetables

This shows that for most pesticide/matrix
combinations the inter-laboratory reproducibility is

£ 25%

There is a 95% probabillity that the result will fall
within two standard deviations. This leads to a default
expanded uncertainty value of 50%



Repeatability

Repeat each analysis at least six times

Too costly

Does not take into account sample
orocessing/sub-sampling

Does not include inter-laboratory variation
(reproducibility)




Conclusions

The EU AQC guidelines provide laboratories
with advice and minimum performance
criteria to help improve the quality of their
residue data

They allow laboratories the freedom to chose

the most appropriate method(s) to meet their
needs

The guidelines are revised every 2 years to
keep abreast with advances in technology
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