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Documento de Referencia

GUM (BIPM, IEC, IFCC, ISO, IUPAC, OIML)
Guia para la Expresion de la Incertidumbre de Medida
(ISO, Ginebra, 1993 — Revision 1995)
ISBN: 92-67-10188

Todas las directrices o recomendaciones especificas en
cualquier campo para la evaluacion de la incertidumbre de
compatibles con la GUM

medida tendran que ser
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Acreditacion e Incertidumbre

ISO/IEC 17025
Requisitos Generales relativos a la Competencia
de los Laboratorios de Ensayo y Calibracion
(1999 - Revision 2005)

Especifica requisitos detallacdlos en r
incertidumbre de medida y como debe ésta indicarse en

los informes de ensayo
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Directrices - Entidades de Acreditacion

ILAC-G17:2002
Introducing the Concept of Uncertainty of Measurement in
Testing in Association with the Application of the Standard
ISO/IEC 17025

EA-4/16
Guidelines on the Expression of Uncertainty in Quantitative
Testing
(Rev. 00, December 2003)

G-ENAC-09
Guia para la Expresion de la Incertidumbre en los Ensayos
Cuantitativos (traduccion literal de EA-4/16)
(Rev. 1, Julio 2005)
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Direcirices — Andlisis Quimicos

EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

Quantifying Uncertainty in Analytical Measurement
(2nd Edition, 2000)

EURACHEM / CITAC Guide

Use of Uncertainty Information in Compliance Assessment
(1st Edition, 2007)

EUROLAB Technical Report No. 1/2002
Measurement Uncertainty in Testing
(June 2002)

EUROLAB Technical Report No. 1/2006
Guide to the Evaluation of Measurement Uncertainty

for Quantitative Test Results
(August 2006)

EUROLAB Technical Report No. 1/2007
Measurement Uncertainty Revisited: Alternative Approaches

to Uncertainty Evaluation
(March 2007)
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Directrices - Codex Alimentarius

Generales para los Analisis Quimicos
(Codex Committee on Methods of Analysis and sampling - CCMAS)

CAC / GL 54-2004

Directrices sobre la Incertidumbre de Medida




Seminario INTI (Buenos Aires, Junio 2009) — Incertidumbre - Antonio Valverde

Directrices - Codex Alimentarius

Especificas para el Analisis de Residuos de Plaguicidas
(Codex Committee on Pesticide Residues - CCPR)

CAC / GL 59-2006

Directrices sobre la Estimacion de la Incertidumbre de
los Resultados

ALINORM 09/32/24 (Appendix X)
Proposed draft revision of the Guidelines on the estimation of
uncertainty of results for the determination of pesticide
residues (CAC/GL 59-2006) at step 3
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Definicion ISO - GUM de
Incertidumbre de Medida

‘Parametro asociado al resultado de una medida, que
caracteriza la dispersion de los valores que pueden atribuirse
razonablemente al mesurando’

Este parametro puede ser:
es E

una desviacion \nclar (incertidumbre estandar combinada)

una parte de un intervalo indicando un cierto nivel de confianza (incertidumbre expandida)

Resultado = Valor x incertidumbre
0.85 + 0.30 mg/kg (k = 2; 95%)
ientre 1.15 y 0.55 mg/kg!
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mg kgt

Formas de Expresar un Resultado

1.4

1.2

1.0

0.8

0.6

Valor Sin evaluaciondela | Con expresion de la
incertidumbre i incertidumbre
(solo precision) K =2 (95%)

o ! }
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Folleto informativo publicado en el afio 2000 por el
“SP-Swedish NTRI” para ser entregado a los clientes de
los laboratorios junto a los informes de ensayo

analyses as a basis for your

0 Do you use results of chemical
decisions and jid gements?

These of us working in acaedited laberateries or dealing
with issues conceming the quality of measurements,
would like bo inform you about some important changes
concerning the way the reaults of measurements are
presented. These changes make it easier for you as an
enchuser to make correct decisions.

Important information to our customers
concerning the quality of measurements

e Nobody is perfect!

Results of analyses cannot be perfect! We hope this doss
not come as a bg surprise to you. We uss the term
measurement uncertainty to describe this lack of
periection.

O The analytical process

In sach step of the ana-
Iytieal work, from samp-
ling to the final measare-
ment, deviations from the
true value occur and
misasurement ¢ orditions
vary. We take measures
and perform conbclks
regularly bo assure that
these deviaticns and
~variations together are
small encugh to make
e the end result fulfils your requirernents. When we
o't have Full information about all of the steps, e.2.
when sampling and initial sample preparation are perfor-
med by you as a customer, you can assist us by providing
detailed information about how that work was performed.
Cur experts are ready to advise on all matkers reganding

sampling, Flease contact the laborabory beforshand.

& FOCUY

R
"]
EMPA 0  Eurachem () wiictman

5P Swadsh National Testing and Research Instits
SP Chamisty and Materals Techrob gy
Boix 857, SE-501 15 BORAS, SWEDEN

Talephone + 46 33 16 50 00, Telefax +46 33 13 55 02, E-mall INb@sp.sa, Intemet wawsp.ss

Results should be
fit-for-the-purpose
E

The accuracy of the results must of courss not be oo

nor too high since this would increase the costs. It
should be fit for the intended purpose. If you are ursure
an what level of accuracy you need, donot hesitate to
contact the laberatory.

eurojab

SPINFD 1M 27

6 Uncertainty and limiting valies

Many aralyses are made o assure that limiting values
arenot excsded. Without information abeut the
measurement uncerbinky it may appear ba be very easy
bo maks decisions, but these decision may beincomest,
with, &g ecomormical consequences when rejecting
instead of accepting a product, judicial consequences
when returning a verdict of guilty instead of naot guilty,
or medical <orsequences when carrying sut an
There are

v les!

Limit

A result with and without
measuTement uncertainty

Wikh a realistic inty the i

inchaded in the result becomes much more ussful.

It will be easier to compare
resiits

Most Isborataries have until now

chosen not to state measur=ment
uncertainky in the bestrepart.

Insteac, such information,
has only been given

when the custemer

= T, hasaskedfocit.
/ Eemation sbeus |

the measunamemt |

ocartainty will
| begivenen
" pequest.

In the futurs, infermation about the measarement un-
cerbainty will appear moss Frequently in the et repart
Itis aleo possible that you will bump into new and
unfamniliar quality terms. This is clue to the fact that
there are new intemational guides and standards de-
scribing a commen and partly new terminelegy, Cne of
the chisctives is b make it casier far you as a customer
to compare best resul bs.

O What could it look like?

When reporting the best resultwe will give the normal
information about what we have measured. When the
results are followed by uncerhinty statements, they are
presented as inbervals within which the trus values

are expected bo L= with a certain level of condidence.
fusually 955}, In the scmmple below the lead content
is 165 #+ 015 mmoldeg?, that is betwoesn 1.50 and 1.80.
The messurement uncertainty is alsc often reported
relatively, in %,

Total lead comtent (Pb) 1.65 mmelkg'
Measuremsntuncertainty 0,15 mmolkg? (9.1%)

The stated dnity is an el

inty (LD). It brained iplying the
combined standard uncertainty i, G coverage
Factar kequal bo 2. This omesponds:ppmumﬂdv ()
295 % confidence interval.

ﬂ S\NFDAC o

O All's well that ends well...

The requirements for a consistent way of reparting test
results are incr=asing. Therefors, those of usinvolved in
measurements are eager b assure curselves that we
understand your needs. You will nobice this in your
coniticts with us before, during and after the test
assignment. We hope that you will be satisfied with the
final result.

“ @ useoesveRkeT AV

“Based an 5P INFO 200623, dewslped by SP and Fersringan Ashraditaad Laborstois (Fol., in olaboraion with ha Haional Focd
SWEDAL, th | Fratection Agency and the Swedish Water and Wastewater Aszociation WV,
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Important information to our customers
concerning the quality of measurements

e Nobody is perfect! A\

Do you use results of chemical
analyses as a basis for your

decisions and judgements?

Those of usworking in acaredited laborateries or dealing
with issuss conceming the quality of measurements,
would like to irdorm you about some important charges
concerning the way the results of measurements are
presented. These changss make it easier for you as an
end-user to make correct decisions.

Fesults of analyses cannot be perfect We hope this does
not come s a big surprise to you. We use the term
measurement uncertainty to describe this lack af
Tection.

Results should be
fit.for.the-purpose

In sach step of the ana-
lytical work, from samp-
lireg to the final measure-

true value occur and
measurernent conditions
vary. We take measures
and perform controls
regularly bo assure that
these deviaticns and
variations together are
amall encugh te make
aure the end result fulfils vour requirements. When we
den’t hanve Full irformation about all of the steps, 2.3,
when sampling and initial sample preparation are perfor- The accuracy of the results must of course not be boo
med by you as a customer, you can assist us by providing lower mor koo high since this would increase the costs. It
detailed information about how that werk was performed. should be fit for the intendsd purposs. If you ars ureure
O experts are ready bo adviss on all matters regaoding onwhat level of acouracy youneed, donot hesitate to
sampling. Flease contact the laboratory beforehand. centact the laboratory.

Los resultados de los analisis
no pueden ser perfectos....

Utilizamos el término:
“Incertidumbre de Medida”
para describir esta falta de
perfeccion.
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Important information to our customers
concerning the quality of measurements

Do you use results of chemical .
0 analyses as a basis for your e Nobody is perfect!
decisions and judgements?

with issuss conceming the quality of measuremenj
would like to inform you about some u'np-o.rt.: 4 2 Fesults of analyses cannot be perfect We hope this does
are not come s a big surprise to you. We use the term
presented. These changes make it easie P vou as an measurement uncertainty to describe this lack af

end-user to make correct decisions, perfection.

Results should be
fit-for.the-pirpose

In sach step of the ana-
lytical work, from samp-
lireg to the final measure-
ment, deviations from the

£

true value occur and
measurernent conditions
vary. We take measures
and perform controls
regularly bo assure that
these deviaticns and
variations together are
amall encugh te make
aure the end result fulfils vour requirements. When we
den’t hanve Full irformation about all of the steps, 2.3,
when sampling and initial sample preparation are perfor-
med by you as a customeT, you can assist us by providing
detailed information about howr that work was performed,
Our experts are ready to adviss on all matters reganding
sampling. Flease contact the laboratory beforehand.

N,

The accuracy of the results must of course not be boo
lower mor koo high since this would increase the costs. It
should be fit for the intended purposs. If you are ursure
onwhat level of acouracy you need, donot hesitate o
contact the laboratory.

En cada etapa del trabajo
analitico, desde el
muestreo hasta la medida
final, ocurren desviaciones
del valor verdadero y las
condiciones de medida
varian.

Nosotros tomamos medidas
y realizamos controles
regularmente para
conseguir que estas
desviaciones y variaciones
juntas sean suficientemente
pequenas para asegurar
que el resultado final se
ajuste a sus necesidades.....
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Important information to our customers
concerning the quality of measurements

e Nobody is perfect!

Do you use results of chemical
analyses as a basis for your

decisions and judgements?

Those of usworking in acaredited laborateries or dealing
with issuss conceming the quality of measurements,

would like to irdorm you about some important charges Fesults of analyses cannot be perf
not come s a big surprise to vy
measurement uncertainty to

il e hope this doss
e use the term
Eoribe this lack of

concerning the way the results of measurements are
presented. These changss make it easier for you as an
end-user to make correct decisions.

Results should be
fit-for.the-pirpose

In sach step of the ana-
lytical work, from samp-
lireg to the final measure-
ment, deviations from the
true value occur and
measurement conditions
vary. We take measures
and perform controls
regularly bo assure that
these deviaticns and
variations together are
amall encugh te make
aure the end result fulfils vour requirements. When we
den’t hanve Full irformation about all of the steps, 2.3,
when sampling and initial sample preparation are perfor-
med by you as a customeT, you can assist us by providing
detailed information about hoswr that work was performed.
Our experts are ready to adviss on all matters reganding
sampling. Flease contact the laboratory beforehand.

The accuracy of the results must of course not be boo
lower mor koo high since this would increase the costs. It
should be fit for the intended purposs. If you are ursure
on what level of acouracy you need, donot hesitate o
cntact the laboratory.

La Exactitud de los
resvltados no debe ser, por
supvuesto, demasiado baja,
pero tampoco demasiado
alta, ya que ésto
incrementaria los costes.

Deberia ajustarse al
propoésito perseguido.

Si no esta seguro del nivel
de exactitud que necesitaq,
no dude en contactar con
el laboratorio.
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5 Uncertainty and Iimiting valies

Klary amalyvess are made to assure that linviting values
are not excesded. Without informa tion about the
measurement uncertainty it may appear to be very easy
to make decisions, but these decision may be incomrect,
with, e.g. economical consequences when rejecting
instead of accepting a product, judicial consequences
when returning a verdict of guilty instead of mot guilty,
or medical corsequences when carrying out an
unrecessary treatment. There are numerous examples|

Limit

A result with and without
measurement unoertainty
With a realistic measurement uncertainty the information,
geluded in the result becomes much more useful.

O What could it look like?

When reporting the test resultwe will give the normal
informa tion about what we hove measured. When the
results are followsd by uncertainty stabements, they ars
press=nted as intervals within which the trus vahies

are expected to lis with a certain level of confidence
(usaally 9555, In the example below the lead content
is 165 £ 015 mmol kg, that is bebwesn 1.50 and 180,
The messwement uncertainty is also often reported
relatively, in %,

Total lead combent (Fb) 145 mmolkg!
Measuremsntuncertainty 015 mmolkg? (9.1%)

The stated uncertainty is an expandsd mesarement
unesrtainty (L. It was obtained by multiplying the
combined standand uncertainty w, with a coverage
Eactor k equal to2. This corresponds approximately to
a %5 % confidence inberval.

It will be sasier lo compare
resiults

‘_\ Kozt laboratories hove until now
o e, T chosen not bo state messurement

uncerkainty in the Estrepart.
Instead, such information

,,_ has only besn given
., when the customer
g ", has asked for it

# TnEccmation about |
(" the messunament |

wncertainty will
| begivensan

. _pegquest. =
In the fAuture, informaion about the measurement un-
cerhinty will appear mors frequently in the test repart.
Itis also porssible that you will bump inko new and
unfarniliar quality terms. This is chue to the fact that
there are rew intemational guides and standards de-
scribing a common and partly new terminclegy. Cre of
the chjectives is to make it easier for you as a customer
to compars best results.

The requirements for a consistent way of reporting best
results are increasing. Therefore, those of us imrolved in
measurements are eager to assure ourselves that we
understand yvour nesds, You will notice this inyour
contacts with us before, during and after the best
assigrment. We hope that vou will be satisfied with the
final result.

Muchos andlisis se realizan para
asegurar que no se superan unos

valores limite.

Sin informacién sobre la

Incertidumbre de Medida puede

parecer muy facil el tomar
decisiones, pero estas decisiones
pueden ser incorrectas....

Con una Incertidumbre de
Medida realista la informacion
incluida en el resultado se hace
mucho mas util.

Limit

A result with and without
measurement uncertainty
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@ Uncertainty and limiting valies

Klary amalyvess are made to assure that linviting values
are not excesded. Without informa tion about the
measurement uncertainty it may appear to be very easy
to make decisions, but these decision may be incomrect,
with, e.g. economical consequences when rejecting
instead of accepting a product, judicial consequences
when returning a verdict of guilty instead of mot guilty,
or medical corsequences when carrying out an
unrecessary treatment. There are numerous examples|

Limit

A result with and without
measurement unoertainty
With a realistic measurement uncertainty the information
included in the result becomes much more useful.

O What could it look like?

When reporting the test resultwe will give the normal
information about what we honee measured. When the
results are followsd by uncertainty stabements, they ars
press=nted as intervals within which the trus vahies

are expected to lis with a certain level of confidence
(usaally 9555, In the example below the lead content
is 165 £ 015 mmol kg, that is bebwesn 1.50 and 180,
The messwement uncertainty is also often reported
relatively, in %,

Total lead combent (Fb) 145 mmolkg!
Measuremsntuncertainty 015 mmolkg? (9.1%)

The stated uncertainty is an expandsd mesarement
unesrtainty (L. It was obtained by multiplying the
combined standard uneertainty 1w with a coverage
Factor & equal to2. This corresponds approsimately to
a %5 % confidence inberval.

It will be easier lo compare
resiults

Kozt laboratories hove until now
chosen not to state measurement

uncerkainty in the Estrepart.
Instead, such information

,,_ has only besn given
., when the customer
g "™, has asked for it.

L Dabocrnation alices '
(" the messunament |

wncertainty will
| begivensan
. _pegquest. =
In the fAuture, informaion about the measurement un-
cerhinty will appear mors frequently in the test repart.
Itis also poessible that you will bump inko nesw and
unfarniliar quality terms. This is chue to the fact that
there are rew intemational guides and standards de-
scribing a common and partly new terminclegy. Cre of
the chjectives is to make it easier for you as a customer

The requirements for a consistent way of reporting best
results are increasing. Therefore, those of us imrolved in
measurements are eager to assure ourselves that we
understand vour nesds, You will notics this in your
contacts with us before, during and after the best
assigrment. We hope that vou will be satisfied with the
final result.

Hasta ahora, la mayoria de los
laboratorios han elegido el no indicar
la Incertidumbre de Medida en el

informe de ensayo.

En su lugar, dicha informacion
Unicamente se da al cliente cuando
éste la pide.

En el futuro, la informacién sobre la
Incertidumbre de Medida aparecera
mas frecuentemente en el informe de

ensayo.... nuevas guias y estandares
internacionales....

Uno de los objetivos es el hacerle al
cliente mas facil la comparacion de
los resultados de los ensayos.
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@ Uncertainty and limiting valies

Klary amalyvess are made to assure that linviting values
are not excesded. Without informa tion about the
measurement uncertainty it may appear to be very easy
to make decisions, but these decision may be incomrect,
with, e.g. economical consequences when rejecting
instead of accepting a product, judicial consequences
when returning a verdict of guilty instead of mot guilty,
or medical corsequences when carrying out an
unrecessary treatment. There are numerous examples|

Limit

A result with and without
measurement unoertainty
With a realistic measurement uncertainty the inforg
included in the result becomes much more uszf

7 What could it look like

When reporting the test resultwe will give the normal
information about what we honee measured. When the
results are followsd by uncertainty stabements, they ars
press=nted as intervals within which the trus vahies

are expected to lis with a certain level of confidence
(usaally 9555, In the example below the lead content
is 165 £ 015 mmol kg, that is bebwesn 1.50 and 180,
The messwement uncertainty is also often reported
relatively, in %,

Total lead combent (Fb) 145 mmolkg!
Measuremsntuncertainty 015 mmolkg? (9.1%)

The stated uncertainty is an expandsd mesarement
unesrtainty (L. It was obtained by multiplying the
combined standard uneertainty 1w with a coverage
Factor & equal to2. This corresponds approsimately to
a %5 % confidence inberval.

It will be easier lo compare
resiults

Kozt laboratories hovs until g

7 when the customer
"™, has asked for it.

wnenctainty will
| Eegivensn
. _cequest,

fir=, informaion about the measurement un-

unfarniliar quality terms. This is chue to the fact that
there are rew intemational guides and standards de-
scribing a common and partly new terminclegy. Cre of
the chjectives is to make it easier for you as a customer
to compars best results.

The requirements for a consistent way of reporting best
results are increasing. Therefore, those of us imrolved in
measurements are eager to assure ourselves that we
understand vour nesds, You will notics this in your
contacts with us before, during and after the best
assigrment. We hope that vou will be satisfied with the
final result.

A la hora de presentar los resultados
de ensayo daremos la informacion
normal sobre lo que hemos medido.
Cuando los resuvltados van seguidos
por indicaciones de la Incertidumbre,
éstos se presentan como intervalos en
los que se espera se encuentren los
valores verdaderos con un
determinado nivel de confianza
(usualmente 95%).

Contenido en Plomo:
1.65 £ 0.15 mmol/kg (entre 1.50 y 1.80)

Incertidumbre de Medida Expandida (U)
Incertidumbre Estandar Combinada (u,_)
Factor de Cobertura (k)

(k = 2 aprox. 95% nivel de confianza)

U=Kkxu,
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mg kgt

Formas de Expresar un Resultado

1.4

1.2

1.0

0.8

0.6

Valor Sin evaluaciondela | Con expresion de la
incertidumbre i incertidumbre
(solo precision) K =2 (95%)

o ! }
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“Calidad” del Resultado

=T
o
m
o -
~ Incertidumbre Estandar
S - 34.1% 34.1% Combinada (Uc)
—
S -
0.1% 1% 0.1%
o _
o A A A A
-30 -20 -lo0 H lo 20 30
0.85 mg/kg (;10%7?) Q Valor
E 0.845 - 0.854
0.85 + 0.10 mg/kg (;50%7?) | —>— con precision
; 0.75 - 0.95 ;
0.85 % 0.30 mg/kg (95%) v . con incertidumbre

t 1.15 - 0.55 K=2 (U=kxu,)
|



http://upload.wikimedia.org/wikipedia/commons/8/8c/Standard_deviation_diagram.svg
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Conceptos basicos en la GUM

GUM (BIPM, IEC, IFCC, ISO, IUPAC, OIML)
Guia para la Expresion de la Incertidumbre de Medida
(ISO, Ginebra, 1993 — Revision 1995)
ISBN: 92-67-10188

- Apreciacion de la incertidurmbre como un aspecto siempre positivo

- Aporta calidad al resultado, sea ésta grande o pequena

- Se consideran todas las magnitudes que pueden influir en el mensurando
- Procedimiento simple y estandarizado de evaluacion y expresion

- Evaluaciones Tipo A y Tipo B (no usa errores aleatorios y sistemdticos)

- Incertidurmbre Estandar Combinada (u,) / Incertidurmbre Expandida (U)
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mg kg

1.6

1.4

1.2

1.0

0.8

sSon estos resultados diferentes?

Valor

Sin evaluacion de la

incertidumbre

Con expresion de la
incertidumbre (k = 2; 95%)

(solo precision)

'

4

t

4

Lab A

Lab B

Lab A

Lab B

Lab A LabB



Resultado = 1,65 + 0,82 mg/kg (k= 2; 95%)

\L
Wi
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Procedimiento de Evaluacion - GUM

- Definir el Mensurando

9

- Desarrollo del Modelo de Medida (magnitudes, ecuacion, diagrama
causa-efecto, ...)

L
i

deniificar todas las posibles fuentes de incerticdlurnbre
- Estirnar el valor de las magnitudes que influyen en el mensuranclo
- Evaluar incertidurnbre estdndar asociada a cada magnitud (u, = SD,)

- Calcular el valor del mensurando (ecuacion modelo)

- Combinar las v, (ley de propagacion: u_ = (u,2 + u,2+ u3’~’ +...)1/2

- Calcular e inforrnar la incertidumbre expandlicda (U XU,.)
k = Factor de Cobertura (distribucion; nivel de CJ(JIJ:LFJZE)
le k = 2 (distribucion normal; = 95%)

(-
(%!
C
Q
=
=
P
=
(S
)
N
[
N
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Factores que pueden contribuir a
la Incertidumbre de Medida

- Toma, Manejo, Almacenamiento de la Muesira
- Preparacion de la Muestra Analitica
- Propiedacdes del Objeto Analizado

- J\A’:"IOCJOﬁ y Equipos
- Operaclor
- Correccion de Resultados (efectos sisteraticos)

L
L

2ic.
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:;Como evaluar las muchas componentes de
la Incertidumbre de Medida?

Componenie por componenie

(mathernatical / modelling / "down-iop” approach)

Inviable para ensayos analiticos complicados

De forma global, agrupando muchas componentes

(empirical / "top-down” approaches)

Datos de Validacion / Control de Calidad
Estudios de Intercomparacion

Ensayos de Aptitud (PTs)
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Figure 1: A road map for uncertainty estimation approaches
euro| b Technical Report No. 1/2007

.,.?_‘ -~ March 2007 Definition of the
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Intralaboratory Interlaboratory
approach approach
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and factors not taken
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Analisis Multi-Residuos de Pesticidas

COMPLICADOS / ELEVADA INCERTIDUMBRE

o Gran influencia de la desireza del analista,

e y del estado de mantenimiento de los equipos.

> Respuesia cde los equipos variable con el tiempo.
> "Efecto Matriz” imprevisible.
> |nterferencias imprevisibles (malriz, reactivos, etc.).

e [nexistencia de “Materiales de Referencia”.

e Gran nUmero de combinaciones pesticida/matriz.
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Mathematical
maodel?

Organisation of
replicate measurements,
,

Method validation

Ewvaluation
of standard uncertainties

Adding other
uncertainty contributions

Law of
uncertainty propagation
GUM

e.g. uncertainty on the bias
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Multirresiduos
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Meodelling approach

Single laboratory
validation approach

Figure 1: A road map for uncertainty estimation approaches
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)
Quantifying Uncertainty in Analytical
Measurement
(2nd Edition, 2000)

Ejemplo de evaluacion de la Incertidumbre a
oartir de estudios de validacion “in-house”:
(Exarmple A4)

Determinacion de Plaguicidas
Organofosiorados en Pan
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E:f:"c‘:;EeN‘\\ 4z)anc: Guide CG 4 (QUAM:2000.1) w
Organophosphorus | °C..* .
— op e op =

Pesticides Analysis P..= °E...mg kg

lref > ReC = rrlsample

Homoegenise 1

Extraction Pop: Level of pesticide in the sample (mg kg ')
.. Peak intensity of the sample extract

Cret Mass concentration of the reference standard
Clean-Up (ug mi)
Vv, Final volume of the exiract (ml)
Prepare °op
“Bulk Up! calibration bert Peak intensity of the reference standard

Standard Recovery

Mass of the investigated sub-sample (g)

GC ele Correction factor for sample inhomogenei
Determination Calibration P geneity

RESULT,
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

(Example A4)

Figure A4.5:

Cause and effect diagram with added main branch for sample inhomogeneity

(op)

Calibratio

/ / Calibration

F{hom

\‘( Lin
m(ref)

Temperature CalibratioR

Vref

Calibration

o~ C
Precision

Purity(ref)

Calibration

dilutionj—

V(op)
|

Temperatur

Calibratio

>P(op)
Linearn m(tare)
5 Linearity
—-
Calibration MW
f ; Calibration
Recmvew l{ref) misample)
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

(Example A4)

Estudio precision (Validacion) = U,

ep

.6: Cause and effect diagram after rearrangement to accommodate the data of the
validation study despreciable
Repeatypility |(?DJ Calibration C(Tﬂ V(Ep)
l{op)— \ = Linearity \ |-Purity (ref) \
(ref)—= \ o moef > \
m(ref)— )-\\*. Iﬂn Temperature  Calibration i'xl Temperature—)&
V(ref)——=\ \ \ | \ \
| L vien N > Calibration———
\ Calibration —)"R'H Calibration \ 1&
\ \ ‘ \"1 \
| \ dilution > \
N \ Y \ -
A A A 4 P)
/ / / /
;’f ; / m(gross}“ ::-;f
; / ;
,ff f Linedrity —/ [ — mtare)
/ ti dé delos = U/ : : - Linean
/ a parar Moaelos = hom / / [~ Linearity
;' i Catibration = ,'I ,f; f
/ / / / Calibration / /
/ / / /
J.'If 7 ] I;f J,-i Calibfratiﬁn
F(hom) I{ref) m{sample)
Estudio sesgo-recuperacion (Validacion) =U ..
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

(Example A4)

s =0.382

Table A4.2: Results of duplicate pesticide analysis (in bread) l

Residue D1 D2 Mean Difference | Difference/
[mg kg'] [mg kg [mg k] D1-D2 mean
Malathion 1.30 1.30 1.30 0.00 0.000
Malathion 1.30 0.90 1.10 0.40 0.364
Malathion 0.57 0.53 0.55 0.04 0.073
Malathion 0.16 0.26 0.21 -0.10 -0.476
Malathion 0.65 0.58 0.62 0.07 0.114
Pirimiphos Methyl 0.04 0.04 0.04 0.00 0.000
[Chlorpyrifos Methyl 0.08 0.09 0.085 -0.01 -0.118
Pirimiphos Methyl 0.02 0.02 0.02 0.00 0.000
[Chlorpyrifos Methyl 0.01 0.02 0.015 -0.01 -0.667
Pirimiphos Methyl 0.02 0.01 0.015 0.01 0.667
IC‘hlmpj,-Tifos Methyl 0.03 0.02 0.025 0.01 0.400
IChlorpyrifos Methyl 0.04 0.06 0.05 -0.02 -0.400
Pirimiphos Methyl 0.07 0.08 0.75 -0.10 -0.133
[Chlorpyrifos Methyl 0.01 0.01 0.10 0.00 0.000
Pirimiphos Methyl 0.06 0.03 0.045 0.03 0.667

Estudio precision

Uyep, = 0.382 / 21/2 = 0.27
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EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

Example A4
p

Table A4.3: Results of pesticide recovery studies

Substrate Residue |Cone. ND Mean “[%]| s “[%]
Type |imgke™]

Waste Oil PCB 10.0 8 84 9
Butter ocC 0.65 33 109 12
[Compound Animal Feed I oC 0.325 100 90 9
Animal & Vegetable Fats I 0C 0.33 34 102 24
Brassicas 1987 ocC 0.32 32 104 18
Bread ) OP 0.13 C « 90 C 28 )
Rusks OP 0.13 30 84 27
Meat & Bone Feeds ocC 0.325 8 05 12
Maize Gluten Feeds 0C 0.325 9 92 9
Rape Feed I ocC 0.325 11 89 13
Wheat Feed I OocC 0.325 25 88 9
Soya Feed I OC 0.325 13 85 19
Barley Feed I 0C 0.325 9 84 22

(1) The number of experiments carried out

(2) The mean and sample standard deviation 5 are given as percentage recoveries.

U,..= 0.28 / 4212 = 0.043

a




Seminario INTI (Buenos Aires, Junio 2009) — Incertidumbre - Antonio Valverde
-

EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

(Example Ad) Patrén: 99.53% + 0.06%
U, = 0.0006/3'/2 (distribucion rectangular)
u,.; = 0.00035 = DESPRECIABLE

Table A4.4: Uncertainties in pesticide analysis

Description Value x Standard Relative standard |Remark
uncertainty «(x) uncertainty #(x)
Repeatability(1) 1.0 0.27 0.27 Duplicate tests of different
types of samples
Bias (Rec) (2) 0.9 0.043 0.048 Spiked samples
Other sources (3) 1.0 0.2 0.2 Estimations founded on model
(Homogeneity) assumptions
Pop -- 0.373 0.34

T

= 2 2 2
Uc \/Uhom +Urep +Urec

- Preparacion muestra analitica (hom)
- Precision (rep)
- Sesgo-Bias (rec)
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Figure A4.8: Uncertainties in pesticide analysis

Homogeneity
Bias

Repeatability

P(op)

0 0.1 0.2 0.3 0.4
u(y.x;) (mg kg™)

\/ 2 2 2 - Preparacion muestra analitica
UC - Uhom + Urep + Urec - Precision

- Sesgo
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Direcirices - Codex Alimentarius

Especificas para el Analisis de Residuos de Plaguicidas

CAC / GL 59-2006

Directrices sobre la Estimacion de la
Incertidumbre de los Resultados

|

EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)

Quantifying Uncertainty in Analytical Measurement
(2" Edition, 2000) (Example A4)
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Analisis Multirresiduos (Plaguicidas/Vegetales)

Preparacion Muestra

Extraccion

|
|
| Cleanup

Clean-up |

I

NPD - FPD - PFPD - ECD ’ ’ UV/DAD Fluorescencia ’
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Incertidumbre de Medida de un Laboratorio:
Desviacion Estandar ( S,) 6 Desviacion Estandar Relativa (CV))

V)

Sl Preparacion Muestra

V)

] CVep

Sp

(
¢
Fase Analitica (A) S,/ CV,
|
e |

I_;I

- A4 A4

NPD - FPD - PEPD - ECD ‘ ‘ UV/DAD Fluorescencia ‘
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CAC / Gl 5%9-2006

Cuadro 1: Fuentes de error en la preparacion de la porcion de prueba

Fuentes de errores sistematicos

Fuentes de errores aleatorios

Preparacion de
la muestra

La porcion de muestra por analizar
(muestra analitica) puede elegirse
incorrectamente

La muestra analifica esta en contacto con
otras porciones de la muestra y es
contaminada por ésta

El enjuagado y lavado se efectiian en
distinta medida: tallos y piedras pueden
eliminarse diferentemente

Procesamiento
de Ia muestra

(S Sp)

Descomposicion del analito durante
el procesamiento de la muestra,
contaminacion cruzada de las
muestras

Falta de homogeneidad del analito en
unidades individuales de la muestra
analitica

Falta de homogeneidad del analito en la
muestra analitica molida/picada

Variacion de temperatura durante el proceso
de homogenizacion

La textura (madurez) de los materiales de la
planta afecta a la eficiencia del proceso de
homogenizacion
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CAC / Gl 5%9-2006

Cuadro 2: Fuentes de errores en el analisis (Sy):

Fuentes de errores sistematicos

Fuentes de errores aleatorios

Recuperacién meompleta del
analito

Variacion de la composicion (p.gj.
contenido de agua, grasa v de aziicar) de los
materiales de muestra tomados de un

Extraccion / producto
limpieza : i —
Interferencia de materiales Temperatura y composicion de la
extraidos simultineamente (carga muestra/matriz soluble
del adsorbente)
Interferencia de los compuestos Variacion del volumen nominal de los
extraidos simultaneamente mecanismos dentro de los intervalos de
tolerancia pernutidos
Pureza incorrecta del patron Precision v linealidad de balances
analitico
Mediciones desviadas del Reacciones de dertvacion incompletas y
peso/volumen variables
Determinacion | Sesgo del operador al leer Cambio de las condiciones del entorno-
cuantitativa mstrumentos y equipo analogos laboratorio durante el analisis

Determinacion de sustancia que no
es originaria de la muestra (p.ej.
contaminacion del material de
envasado)

Condiciones de deteccion, cromatograficas
v de inyeccion variables, (efecto matriz,
mnactividad del sistema, respuesta del
detector, variacion de sefial a ruido, etc.)

Determinacion de sustancia que
difiere de la definicién de residuo

Efectos del operador (falta de atencion)

Calibracion deswviada

Calibracion
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CAC / Gl 5%9-2006

Incertidumbre de Medida

LSTRE‘S - \/"ST; T (LST;;U + !'ST;) -'“' SRES = \/Si + Si

CV e =NCV i+ (V3 andCVe | [CVg +CV
el 7

Muestreo (CVy) Reproducibilidad

Intra-laboratorio
Preparacion Muestra (CVgp)
Etapa Analitica (CV,)

Laboratorio (CV))
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CAC / Gl 5%9-2006

Incertidumbre de Medida

Procesamiento de la muestra

Incluye la operacion fisica
realizada para homogeneizar
la muestra analitica y el
submuestreo. pero excluye la
descomposicion y evaporacion
de analitos. CVSP

Varia en gran medida
dependiendo de la matriz de
muestra y el equipo. No puede
darse ningun valor tipico. Los
analistas tienen que intentar
mantenerlos®

por debajo del 8-10%.

Puede verse influido por el equipo
utilizado para picar/homogeneizar
la muestra y la matriz de muestra,
pero es independiente del analito.

Analisis

Incluye todos los
procedimientos realizados
desde el punto de fijar las
porciones de prueba.

CV,

Dentro de la 1‘ep1‘0ductibilidad
de laboratorio: 16-53% para
concentraciones de lpgkga 1
mg/kg".

La media entre
reproductibilidad de
laboratorios dentro de 0.001-10
mg/kg: 25%°

El CV, tipico puede determinarse
adecuadamente partiendo de
estudios de recuperacion realizados
con varias combinaciones de
plaguicidas -productos en dias
diferentes y durante el uso del
metodo.

Preparacion Muestra (CVgp)

Etapa Analitica (CV,) CVp- \

Laboratorio (CV))

‘*rVZ + (‘YVE
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CAC / Gl 5%9-2006

Directrices - Codex Alimentarius
CAC / GL 59-2006

Directrices sobre la Estimacion de la
Incertidumbre de los Resultados

CVi- \[CVg +CT;

jEvaluar la incertidumbre mediante estudios de validacion y control
de calidad sobre una gama representativa de analitos y matrices!
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CAC / Gl 5%9-2006

Guidelines - Codex Alimentarius

CAC/GL 59-2006

Directrices sobre la Estimacion de la Incertidumbre de los Resultados

CVi-[CVE +CV]
/

/

Incorporar la incertidumbre asociada a la /
recuperacion cuando el resultado se ha

corregido en cuanto a recuperacion (ubiqs)

:
— 2 v 2 2
Uc _vuhom w urep * Upias

EURACHEM / CITAC Guide CG 4 (QUAM:2000.1)
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;Cudntas evaluaciones de incertidumbre
(validaciones) han de hacerse en un

laboratorio?

Incertidumbre Si No Max. Total
depende de

Analitos X 800 800
Matrices X 25 20,000
Concentracion X 3 60,000
Meétodos X 60,000
Laboratorios X 60,000
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CAC / Gl 5%9-2006

CAC / GL 59-2006

Directrices sobre la Estimacion de la Incertidumbre de los Resultados

Ademas de las incertidumbres estimadas por laboratorios individuales, las autoridades de control y demas
gestores de riesgos pueden decidir sobre una incertidumbre expandida por defecto de las mediciones que
puede utilizarse para estimar el cumplimiento de los LMR (vease la seccion 5) a partir de valores de
reproductibilidad entre laboratorios. Por ejemplo, una incertidumbre expandida del 50% para CVyp se
considera que es un valor por defecto razonable. ) ]

Alder et al. (2001) J. AOAC Int. 84, 1569-1578

90
—e— Relative Standard x X

80 + Deviation (25% const.) y
< - -a--Expanded _Uncertainty x
€ 70 1 (95% Confidence)
c
2
© 60 1
> X
a

------- A - = mmm = k= X mm e = m === A X x
o 50 & % ™ ><>< - A < X
S x
-8 40 + < < X
S X
n x X R x X
_qz) 30 T X ><>>2(>< XX
= L e
T 20 + xX x
14 ¢ XX
X X K X
10 + x XX
0 : : : ‘
-8,5 -8,0 -7,5 -7,0 -6,5 -6,0 -5,5
log 10 of Concentration
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CX/PR 08/40/12

“European Proficiency Tests” EUPT4 — EUPT9

=

page -

j

60

50

30

20 1

%

Figure 3

Qn (%) = Robust RSD, e iaboratory = U (relative standard uncertainty)

EUPT4 EUPT5 EUPT6 EUPT7 EUPT8 EUPT?9

30

20

10

%

U =50%

(K = 2; 95%)
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% 45
40
35
30
25
20
15

10

“Proficiency Test” Europeo EUPT-07 (2005)

RSD (CV) Interlaboratorio

Incertidumbre Expandida: 40% - 60% ( k = 2; 95%)

Qn (%)

Uvas / 125 Labs

@ Acetamiprid

B Carbaryl

O Cyprodinil

O Diazinon

B Dimethoate

B Fenhexamid

B Hudioxonil

O Imidacloprid

M Iprodione

O Kresoxim-methyl
B Methomyl

O Monocrotophos
B Procymidone
B Pyrimethanil

B Tetraconazole
B Thiabendazole
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Codex Alimentarius

Desarrollo de Nuevas Directrices
Especificas para el Analisis de Residuos de Plaguicidas

ALINORM 08/31/24 (Appendix 1X)
Project Document: Proposal for new work on the revision and
extension of Guidelines CAC/GL 59-2006

CX/PR 08/40/5 y CX/PR 09/41/5
Discussion paper on the estimation of Uncertainty of Results
for the determination of pesticide residues prepared by IAEA

}

ALINORM 09/32/24 (Appendix X)

Proposed draft revision of the Guidelines on the estimation of
uncertainty of results for the determination of pesticide
residues (CAC/GL 59-2006) at step 3
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~ JOINT FAO/WHO FOOD STANDARDS PROGRAMME
AI.I N o RM 09 32 24. AP P E N DIX x CODEX ALIMENTARIUS COMMISSION
Thirty-second Session

codex alimentarius commission Rome, Italy, 29 June - 4 July 2009

FOOD AND AGRICULTURE
ORGANIZATION
OF THE UNITED NATIONS

REPORT OF THE FORTY-FIRST SESSION OF THE

CODEX COMMITTEE ON PESTICIDE RESIDUES

ALINORM 09/32/24 Beijing, China, 20 - 25 April 2009

APPENDIX X

PROPOSED DRAFT REVISION OF THE GUIDELINES ON THE ESTIMATION OF
UNCERTAINTY OF RESULTS FOR THE DETERMINATION OF PESTICIDE RESIDUES
(CAC/RCP 59-2006) AT STEP 3

Directrices sobre estimacion de la incertidumbre a paurtir de:

- Resultados de participacion en PTs (NORDTEST approach)

’ NORDTEST Report TR 537, HANDBOOK FOR CALCULATION OF MEASUREMENT UNCERTAINTY IN
ENVIRONMENTAL LABORATORIES, EDITION 2

- Otras “top-down/empirical approaches”

i) Ecuacién de Horwitz
i) Un valor por defecto y generalizado (U = 50%) (EU approach)

* Document N° SANCO/2007/3131 - METHOD VALIDATION AND QUALITY CONTROL FOR PESTICIDE RESIDUE
ANALYSIS IN FOOD AND FEED (www.crl-pesticides.eu)
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Estimacion de la incertidumbre a partir de PTs: ALINORM 09/32/24: APPENDIX X
1) Reproducibilidad intra-laboratorio where:
(validacion/QC) u (bias) = \] RMS bias” + 1t (C,,f,f.)2
and:
2) Sesgo del laboratorio-método (resultados | > (bias'i)?
o dos en al menos 6 diferentes PTs con RMS pias = '
matrices vicidas incluidos en el alcance m
del método and:
—_ / Z ﬁ
' ' S 2 2 . N2
U = k+*u u = u (Ry )" +u (bias) u (C..) = i
T ref m /
(Validation/QC data)
U = expanded relative uncertainty
k =  coverage factor
u’ = combined relative standard uncertainty
u (Rw) = intermediate precision relative standard uncertainty
u’(bias) = relative standard uncertainty component from method and laboratory bias,
based on PT data
RMS’i,s = root mean square of relative bias values
bias’; = relative bias of PT i [obtained result; — assigned value;)/assigned value;]
u (Crep) = average relative standard uncertainty of assigned values
S'Rri = interlaboratory relative standard deviation of PT i
n; = number of participants in PT i
m total number of PT schemes
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eurojab -

Ejemplo Estimacién de la incertidumbre a partir de PTs

Validation/QC data
(average RSD iniralab-reproducibilities)

N

241

Estimating u(bias) — the uncertainty component from method & lab bias

U

\/ n (‘RW)2 +u (Z‘M.'as)2

Uncertainty component for the uncertainty of the assigned value

PT providers increasingly report uncertainties for their assigned values. If the provider
reports an uncertainty, use the uncertainty estimate supplied.

Step Example ' . g2 ' 2
: : u (bias) = \/ RMS bies™ +u (C,,;)
Find the interlaboratory standard The si has been on average 9 % ) ' f
deviations, sg, for all laboratories in six exercises. and:
participating in the exercises. Mean number of participants = 12
. ! 2

Calculate the uncertainty of the assigned \ Sg 9 y Z (buas )H
value, u(Crer)"™® UCrr)= o= 7>=26 % RMS pias =

n 12 m
Note 1: If the assigned value is a median value the equation will, following the principles of ISO 13528 [12], '
be u(Crer) = 1.253-31 / . and:
Uncertainty component for laboratory and method bias for a specific laboratory Z S Ri
Step Example \ (C i n;
Obtain the laboratory’s deviations from | The relative bias has been 2 %, 7 %, -2 %, u (C,p) = .

3 %, 6 % and 5 %. /

the assigned value for at least six PT
rounds

Quantify the components

RMSpias = 4.6 %, U(Crer) = 2.6 %

Calculate uncertainty component arising
from method and laboratory bias, u(bias)

U{bIaS] = \'fRM ‘S)_fasz + U{C,ref )2 =
—46? 4262 =53%

" The use of an RMS value is equivalent to an estimated standard deviation around an assumed value of bias
equal to zero. This implies that the RMS value takes into account both the bias and the variation of bias.
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EXAMPLE 9: PESTICIDE RESIDUES IN FOODSTUFFS

euro Iab chnical report No. 1/2007 > Sector Measurand / Technique Approaches for
i “ VidiCly il estimation verification
Food chain Orga_n_nchlorine | Gas t:hrr.:rn.'ah:agraplf_v,rJf Single l.'_aboralnr},r PT performance
Table 1: Laboratory estimates of uncertainty pcs‘;g;z and ﬂ;i;fgﬁc(g’cmﬁg; validation data
Sample type Analytehoe ! Estimated uncertainty
Note 2
(RSD ) Table 2: PT results for pesticides in food matrices (source: FAPAS reports [1])
: : ’ o
Fruit and vegetable Mult!p_le organochloring 0.17 (17%) Round Material Pesticide Assigned Laboratory Difference Relative
pesticides value x.r value x; (%i-Xref) difference
o .
Meat product (kidney fat) | Multiple organochlorine 0.18 (18%) ug kg ug kg ug kg (Xi-Xred) | Xret
pesticides 1 HvO*® heptachlor 64.6 58 6.6 10
Note 1: "Analyte” = chemical material of interest. The corresponding measurand is the |analyte concentration, 1 HVO PCB 101 354 32 : -0.10
usually expressed as a mass fraction. 1 HYO PCB 52 259 23 0.1
Note 2: Expressed as a relative standard deviation 1 HVO p.p-DOT 65.5 68 0.04
Validation/QC data: v (Rw) 2 Mik powder  cis-chlordane 323 38 57 0.18
2 Milk powder  y-HCH 41 8 0.15
’ Strictly, the mean RSD is biased slightly low, but across a wide range of materials a nalytes, the relative 2 Milk powder p.p-DDE 0 0.00
standard deviations are sufficiently consistent to make more rigorous treatment ynsrécessary in this case. 2 Milk powder trans- 15 0.04
chlordans
3 Chicken 5-HCH 55 232 >¢€
e 3 Chicken 348 37 22 0.08
2 . 2
U = k*xu = \/ u( RW )" + u(bias) 3 Chicken 50 45 5 0.10
epoxide
4 HYO ¥-HCH 396 41 14 0.04
. . 2 ) 4 oxychlordane 442 45 0.8 0.02
u(bias)| = \/ RMS, ~+u(C )" | = ( ) fvo trans- 64.6 65 04 0.01
bias ref - - 0- 16 16 % chlordane
5 HVO aldrin 414 35 6.4 -0.15
/ 5 HVO a-endosulfan 406 34 -6.6 -0.16
Z (l . )2 5 HYO PCB 101 413 35 6.3 -0.15
HAS . 5 HVO quintozene 524 NA
i — :
RMSMM = e 0.16 (16 %) &  Milk powder dieldrin 329 37 4.1 0.12
n 6  Milk powder +HCH 455 56 105 0.23
6 Milk powder o,p-DDT 491 54 49 0.10
6  Milk powder PCB 52 378 45 T2 0.19
S 7 Chicken a-HCH 305 28.6 -1.9 -0.06
— R — 7 Chicken a-endosulfan 372 294 -8 -0.21
u (Crej ) - - 0-20/10 (2 %) 7 Chicken pp-DDT 41.8 314 -10.4 -0.25
N 8§ Vegetable ol -HCH 337 308 29 -0.09
f 8 Vegetable oil  oxychlordane 416 364 -5.2 013
/ 8 Vegetable oil PCB 101 46.8 381 8.7 -0.19
8 VWegetable oil PCB 118 445 32 -12.5 -0.28
- Media de 100 labs 8 Vegetable ol PCB 138 621 4938 123 020
8 Wegetable oil PCB 153 526 386 -14 -0.27
= 20% de media de |G RSD-iﬂ"erlObS 8 Vegetable oil PCB 180 523 378 145 028
u — 24% 8 Vegetable ol PCB 28 26.9 211 5.8 -0.22
- 8 Vegetable oil PCB 52 34.1 279 62 -0.18

*HVO = hydrogenated vegetable oil
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ALINORM 09/32/24 || Los datos de los PTs también pueden formar, por si mismos, la
APPENDIX X base para una estimacién de la incertidumbre

eurojaly [ocnnica xeport o 11200 U (%) ~ Desviacion estandar de las diferencias relativas
EXAMPLE 9: PESTICIDE RESIDUES IN FOODSTUFFS Table 2: PT results for pesticides in food matrices (source: FAPAS reports [1])
- Round Material Pesticide Assigned Laboratory Difference Relative
Sector Measurand / Technique Approaches for value X.er value x; (XX red difference
e estimation verification ug kg ug kg’ ugkg' g (xiXred) [ Xret
Food chain | Organochlorine | Gas chromatography / | Single laboratory | PT performance 1 HvO* heptachlor 64.6 58 z 0.10
pesticides and Mass spectrometric validation data 1 HVO PCB 101 354 32 -0.10
PCBs detection (GC-MS) 1 HYO PCB 52 259 0.1
1 HVO p.p-DDT 0.04
2 Milk powder cis-chlordane 57 0.18
Table 1: Laboratory estimates of uncertainty 2 Milk powder 5 015
Sample type AnalyteMo® ! Estimated uncertainty 2 Milk powder 0 0.00
(RSDIe*2) 2 Milk powder 15 0.04
Fruit and vegetable Multiple organochlorine 0.17 (17%) 1 Chicke g 239 )ﬁ
pesticides M 3 1.8 37 22 0.06
Meat product (kidney fat) | Multiple organochlorine 0.18 (18% 50 45 5 -0.10
pesticides
396 41 14 0.04
4 oxychlordane 442 45 08 0.02
trans- 64.6 65 04 0.0
chlordane
5 aldrin 414 35 6.4 -0.15
5 HVO a-endosulfan 408 34 5.6 -0.18
08 7 o b-HCH v 5 HVO PCB 101 413 35 63 -0.15
06 - 5 HVO quintozene 524 NA
: S — 15 % 6 Mik powder  dieldrin 329 37 41 0.12
§ 0.4 — 5  Milk powder v-HCH 455 56 105 023
E o 6 Milk powder o,p-DDT 491 54 49 010
5 02 L] H 6 Milk powder  PCB 52 378 45 7.2 0.19
.2 0o . . . L 7 Chicken a-HCH 305 286 -1.9 -0.06
ﬁ - . . * s 7 Chicken a-endosulfan w2 294 -1.8 -0.21
02 . : 1} 7 Chicken pp-0DDT 41.8 34 -10.4 -0.25
. 8 Vegetable ol  y-HCH 337 08 -29 -0.09
0.4 7 8 Vegetable oil  oxychlordane 416 36.4 5.2 -0.13
: : : : : : : : 8 Vegetable ol PCB 101 46.8 38.1 87 -0.19
1 5 3 4 . 6 7 8 8 Vegetable ol PCB 118 445 32 125 028
8 Vegetable oil PCB 138 62.1 498 -12.3 -0.20
Round number (arbitrary) 8 Vegetable oil PCB 153 526 356 -14 -0.27
The figure shows relative deviation from assigned values, grouped by round, for a 8 Vegetable oil PCB 180 523 378 -145 -0.28
range of different pesticides and PCBs. The eight rounds span two years' participa- 8 Vegetable oil PCB28 269 211 -5.8 -0.22
tion. Horizontal lines at + 0.36 are approximate 95% confidence limits predicted from 8 Vegetable oil PCB 52 341 279 6.2 -0.18
the laboratory’s estimated uncertainty of 18% of the value.

*HVO = hydrogenated vegetable oil
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ALINORM 09/32/24: APPENDIX X

MU estimation based on Horwitz formulas

1-0.5logce —0.1505
RSD, = 2'7"%ec — Dug
/

/ C (kglkg):i.e.. 0.01 mg/kg = 0.00000001 kg/kg

001 mg/ke = 32.0%

0.1 mg/kg = 226 %

. 1n L Pharma-
~ ceuticals

I mg/kg = 16.0 %

Major Minor
- Nutrients Nutrients

Coetticient of Variatioh (%)

U=k.RDy

Concentration

Figure 1. The general curve relating interlaboratory coefficients of variation (ex-

pressed as powers of two on the right) with concentration (expressed as powers of
10) along the horizontal center axis
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ALINORM 09/32/24: APPENDIX X

21. As is an emerging practice in the EC and elsewhere already, empirical top-down estimation of £50%
MU could complement a mathematically stringent bottom-up calculation model if the respective empirical
quality criteria are met. Alternatively the Horwitz formula approach of estimating concentration-dependent
MU based on the evaluation of results of interlaboratory collaborative tests could be applied as well.
However, the laboratory must prove the applicability of this uncertainty value to their measurements.

20. Applying a PT-based simplified +£50% MU approach should only be used by individual laboratories
if the following analytical performance and quality criteria can be demonstrated:

(a) Within-laboratory SD smaller than the between-laboratories SD.
(b) Successful participation in PT schemes (z-score <I2| for 95%, z-score =I3| for not more than 5%
of the values).
(c) Small bias from method and/or laboratory recovery tests.
(d) Verification of analytical performance by regularly analysing suitable reference material, if
available.

CX/PR 08412 page 4

Flgure 3

an (%)
-]

§ lhmh U = 50%

(K = 2; 95%)

0 ]
% EUPT4 EUPT5 EUPT6 EUPT?7 EUPT8 EUPTS %




Seminario INTI (Buenos Aires, Junio 2009) — Incertidumbre - Antonio Valverde

ALINORM 09/32/24: APPENDIX X

Utilizacién de los PTs para “Verificar” la Incertidumbre estimada
mediante otras aproximaciones

= Al Valor absoluto enfre0y2 — Correcta
\/ u(x)” +u(x,)’ Valor absoluto > 2 +/Irv|fraesﬂmada
with:
X = laboratory result
Xa = assigned value
u(x) = standard uncertainty of laboratory results
u(x,) = standard uncertainty of assigned values

Uncertainties are considered correct if Il is in the range O to 2; underestimated if I is frequently over 2.




Resultado = 1,65 + 0,82 mg/kg (k= 2; 95%)

\L
Wi
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Brchemy  CACA

EURACHEM / CITAC Guide

Use of uncertainty information
in compliance assessment

First Edition 2007

Figure 1 Assessment of Compliance with an Upper Limit

Upper

Limit

()
Result minus
expanded
uncertainty
above limit

<

(i)
Result above
limit: limit
within
expanded
uncertainty
interval

(iii)
Result below
limit; limit
within
expanded
uncertainty
interval

(iv)
Result plus
expanded
uncertainty
below limit
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Easchon )y,  CMACE

4. Decision rules and Acceptance zones

The key to the assessment of compliance 1s the concept of “Decision rules”. These rules give a
prescription for the acceptance or rejection of a product based on the measurement result, its
uncertainty and the specification limit or limits, taking into account the acceptable level of the
probability of making a wrong decision. On the basis of the Decision rules, an “Acceptance
zone” and a “Rejection zone” are determined, such that 1f the measurement result lies 1n the
acceptance zone the product 1s declared compliant and if 1n the rejection zone it 1s declared non-

Use of uncertainty information
in compliance assessment

First Edition 2007

compliant.
Figure 2: Acceptance and Rejection zones for an Upper Limit
a) Upper limit
g: the “guard
a) High confidence of correct rejection =—p /b
Acceptance zone g Rejection zone
b)
b) High confidence of correct acceptanCe mmp g \

|l
L}

Acceptance zone Rejection zone
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Results with Uncertainty (50%)

Results without Uncertainty

(k = 2; 95%)
2.4 |
22 2.00 mg/kg
4 i o

ls - ; Violative
o ' No violative
—‘z 1.65 mg/kg‘ | *
1.4 ;

1.0 E /"‘\

MRL = 1.00 mg/kgu
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