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Modifications suite aux remarques de l’audit externe
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Modifications suite aux remarques de l’audit externe 

Modifications suite aux remarques de l’audit interne 09/14 

Modifications suite aux remarques de l’audit interne 

ddendum au dossier de validation spécifique au Varian 820, 

, Cd, Pb, Cu et Zn. 

sier de validation spécifique au 

concernant les analyses d’As, Cd, Pb, Cu et Zn. 

Modifications suite aux remarques de l’audit externe 

au dossier de validation spécifique à l’analyse de Pb dans 

BELAC (nom du PT pour 

+ comparaison résultats Thermo-VARIAN ICP-
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ADDENDUM 
(regarding the analysis of lead in 

on the ICP

In this addendum of April 2013, validation parameters are added regarding the validation of the 

quantification of Pb in dairy products

used to quantify Pb in dairy products

applied for the other elements and the other matrices
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ADDENDUM 3 
(regarding the analysis of lead in dairy products

on the ICP-MS VARIAN 820) 

 
, validation parameters are added regarding the validation of the 

dairy products with the ICP-MS VARIAN 820. The 

dairy products, i.e. standard addition, is different from the method that 

for the other elements and the other matrices, i.e. external calibration.  
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, validation parameters are added regarding the validation of the 

MS VARIAN 820. The calibration method 

is different from the method that is 

, i.e. external calibration.   
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VALIDATIEPAR

PARAMETRES DE VALIDATION pour ICP

 

 

1) Specificity of the method
 

The measurement of 20 ‘blank’ samples, as described in PRO/5.4/02, to demonstrate analytical specificity is not 
relevant for our method. Lead is a natural constituent of the earth crust and is ubiquitous in all biological matrices. 
This means that it is impossible to find ‘blank’ samples. 
In trace element analysis by means of ICP
interferences or significant matrix effects during the measurements. The method we propose for the meas
of Pb in dairy products on VARIAN ICP
result the matrix effects (and possible related interferences) are automatically taken into account when analysing 
these samples. 

 

2) Robustness 
 
The measurement of Pb in dairy products 
the way the calibration and results calculation is performed. Robustness of the new method does not differ from 
what we described for the other elements and matrices. We therefore refer to the parameters that are discussed on
pg 4/4 ‘FACTOREN DIE DE JUISTHEID EN BETROUWBAARHEID
FACTEURS QUI INFLUENCENT L’EXACTITUDE ET LA FIABILITE DES ESSAIS’
document): 
 
 

3) Precision (repeatability and reproducibility/intermediate precision
 
Precision is a performance criterium that 
latter Commission Regulation the performance criterion for precision is HORRAT
HORRATr are the data from the certified reference material 
19 ± 3 µg/kg) introduced in the MultiQC between 03/04/2013 and 16/04/2013
precision conditions. The HORRATr value
 
HORRATr = Observed RSDip /RSDr Horwitz  
 
The calculation of the HORRATr value can be found in “Accuracy.xlsx” (71
/VARIAN Pb in dairy products) 
 
Repeatability and reproducibility (intermediate precision) were calculated based on 
proficiency test (EU-RL CEFAO 17th PT on 
was diluted 1/3 and 2/3,  on three different days
 

• the maximum residue level (20 
• 0.5 times the maximum residue level (
• 1.5 times the maximum residue level (

The calculations can be found in “ValMethTerv 1.4 VARIAN DAIRY met Pb.xls” (71
As,Cd,Pb,Hg /VARIAN Pb in dairy products
 
The long term reproducibility (intermediate precision) will be calculated when sufficient data will be available.
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VALIDATIEPARAMETERS  voor  ICP-MS VARIAN 820/

PARAMETRES DE VALIDATION pour ICP-MS VARIAN 820

 

SOP/ TRA/ANA/02 

Specificity of the method 

The measurement of 20 ‘blank’ samples, as described in PRO/5.4/02, to demonstrate analytical specificity is not 
method. Lead is a natural constituent of the earth crust and is ubiquitous in all biological matrices. 

This means that it is impossible to find ‘blank’ samples.  
In trace element analysis by means of ICP-MS, analytical specificity can refer to the absence
interferences or significant matrix effects during the measurements. The method we propose for the meas
of Pb in dairy products on VARIAN ICP-MS makes use of calibration by standard addition in the samples. As a 

ects (and possible related interferences) are automatically taken into account when analysing 

dairy products  on VARIAN ICP-MS only differs from the other elements and matrices in 
n and results calculation is performed. Robustness of the new method does not differ from 

what we described for the other elements and matrices. We therefore refer to the parameters that are discussed on
‘FACTOREN DIE DE JUISTHEID EN BETROUWBAARHEID VAN DE BEPROEVINGEN BEÏNVLOEDEN  

FACTEURS QUI INFLUENCENT L’EXACTITUDE ET LA FIABILITE DES ESSAIS’(see page

Precision (repeatability and reproducibility/intermediate precision

Precision is a performance criterium that has been laid down in Commission Regulation 333/2007. According to the 
latter Commission Regulation the performance criterion for precision is HORRATr < 2. The data used to calculate 

the certified reference material NIST 1549 (non-fat milk powder; 
) introduced in the MultiQC between 03/04/2013 and 16/04/2013, as these data represent intermediate 

value for Pb in dairy products is below 2 (cfr. Table 1

Horwitz   

value can be found in “Accuracy.xlsx” (71\ACCREDITATIE

Repeatability and reproducibility (intermediate precision) were calculated based on a 
PT on powdered infant formula; assigned value Pb 

three different days, to obtain precision data at: 

20 µg/kg) 
the maximum residue level (10 µg/kg) 
the maximum residue level (30 µg/kg) 

“ValMethTerv 1.4 VARIAN DAIRY met Pb.xls” (71\ACCREDITATIE
Pb in dairy products). 

cibility (intermediate precision) will be calculated when sufficient data will be available.
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MS VARIAN 820/ 

MS VARIAN 820 

The measurement of 20 ‘blank’ samples, as described in PRO/5.4/02, to demonstrate analytical specificity is not 
method. Lead is a natural constituent of the earth crust and is ubiquitous in all biological matrices. 

MS, analytical specificity can refer to the absence of significant 
interferences or significant matrix effects during the measurements. The method we propose for the measurement 

MS makes use of calibration by standard addition in the samples. As a 
ects (and possible related interferences) are automatically taken into account when analysing 

MS only differs from the other elements and matrices in 
n and results calculation is performed. Robustness of the new method does not differ from 

what we described for the other elements and matrices. We therefore refer to the parameters that are discussed on 
VAN DE BEPROEVINGEN BEÏNVLOEDEN  

(see page 16 of this validation 

Precision (repeatability and reproducibility/intermediate precision) 

has been laid down in Commission Regulation 333/2007. According to the 
< 2. The data used to calculate 

fat milk powder; certified for total Pb at 
as these data represent intermediate 

(cfr. Table 12). 

ACCREDITATIE\Total As,Cd,Pb,Hg 

 milk sample received for a 
assigned value Pb = 28.2 ± 2.2µg/kg), that 

ACCREDITATIE\Total 

cibility (intermediate precision) will be calculated when sufficient data will be available. 
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4) Accuracy 
Accuracy indicates the deviation between the mean value found and the true value. The accuracy calculation for 
the quantification of Pb in dairy products is based on 
1549, introduced in the MultiQC between 03/04/2013 and 16/04/2013. 
the certified value. According to ISO/BIPM GUM
the file “Accuracy.xlsx” (71\ACCREDITATIE
 
Table 12. Precision and accuracy calculations for Pb in dairy products.

 
 
 

5) Decision limit CCα and detection
 
The results of the calculation of CCα 
Pb.xls” (71\ACCREDITAITE\Total As,Cd
 
 

6) Linearity of the method (calibration)
 

A linear calibration model is used after standard addition in the sample at the following concentration levels:
-unspiked sample 
-Spike 1 (0.1 µg/L) 
-Spike 2 (0.2 µg/L) 
-Spike 3 (0.5 µg/L) 
-Spike 4 (1 µg/L) 

CRM: NIST 1549

datum rep 1 rep 2

Nist 1549 130403 17

Nist 1549 130404 19

Nist 1549 130405 21

Nist 1549 130408 16

Nist 1549 130412 18

Nist 1549 130416 15

Precision:

TERVUREN - C E R V A-TERVUREN

Accuracy indicates the deviation between the mean value found and the true value. The accuracy calculation for 
ucts is based on the same data as the precision calculation, i.e. CRM NIST 

introduced in the MultiQC between 03/04/2013 and 16/04/2013. The accuracy is expressed as percentage of 
the certified value. According to ISO/BIPM GUM a bias is significant if “bias > 2ut”. The calculations can be found in 

ACCREDITATIE\Total As,Cd,Pb,Hg \VARIAN Pb in dairy products

Table 12. Precision and accuracy calculations for Pb in dairy products. 

 

and detection capacity CCβ 

α and CCβ can be found in the file “ValMethTerv 1.4 VARIAN DAIRY
Cd,Pb,Hg \VARIAN Pb in dairy products). 

Linearity of the method (calibration) 

model is used after standard addition in the sample at the following concentration levels:

CRM 19 µg/kg

uCRM 1.5 µg/kg

rep 2 rep3 gemiddelde

18 18 17.7

19 26 21.1

20 21 20.8

17 17 16.9

17 19 18.0

17 18 16.7

Average 19

SD 2

SD²/n 0.3

relative umeas 0.03

relative uCRM 0.08

relative ut 0.08

ut (ppb) 1.6

abs(µ-average) 0.5

2*ut 3

Trueness check no bias

Precision: HORRATr <2? 0.7

Relative ut (%) 8.5

Accuracy (%) 98
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Accuracy indicates the deviation between the mean value found and the true value. The accuracy calculation for 
the same data as the precision calculation, i.e. CRM NIST 

The accuracy is expressed as percentage of 
The calculations can be found in 

VARIAN Pb in dairy products...). 

 

ValMethTerv 1.4 VARIAN DAIRY met 

model is used after standard addition in the sample at the following concentration levels: 
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In figure 1 some examples of calibration curves in CRM NIST 1549

products (B, C) are presented. In all case

curve, confirming the suitability of the linear model

 

Figure 1. Examples of calibration curves obtained by sta

various milk samples (B,C) 
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ration curves in CRM NIST 1549 (A) and various samples

C) are presented. In all cases R2>0.99,  and residuals are randomly spread around the fitted 

suitability of the linear model. 

 

 

 
Figure 1. Examples of calibration curves obtained by standard addition in CRM NIST 1549 (A) and in 

A. 

B. 

C.
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various samples of dairy 

and residuals are randomly spread around the fitted 

ndard addition in CRM NIST 1549 (A) and in 
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7) Measurement uncertainty
 
The measurement uncertainty was calculated in two different ways: (1) via the ISO/BIP GUM method
method imposed by the Federal Agency for t
 
Method (1): the combined standard uncertainty is calculated from the uncertainties related to repeatability (r), 
intermediate precision (ip) and trueness (t):

 uc

Uncertainties related to repeatability and intermediate precision are taken from section 3 (see 
VARIAN DAIRY met Pb”). The advantage of method (1) is that measurement uncertainties at different 
concentrations levels could be calculated. 
 
Method (2): the combined measurement uncertainty is calculated from the intra
control chart of a sample with a comparable matrix, and the bias, calculated from recovery experiments. The 
control chart of NIST 1549 (period 03/04/2013
from section 4 (accuracy) were used to calculate the bias. As only one control material was used, measurement 
uncertainties could not be calculated at different concentration levels.
 
The expanded measurement uncertainty is the product of the combined uncertainty and the coverage factor k = 2, 
which corresponds to a confidence level of approximately 95%. 
 
The calculation of the measurement unc
“Measurement uncertainty Pb in milk VARIAN” (71
products). When method 1 is used the combined standard uncertainty u
approach used in method 2 gives rise to a combined measurement uncertainty of 
from the Federal Food Agency (FAVV) measurement uncertainty according to method 2 will be reported. For other 
samples method 1 will be used for calculation of the measurement uncertainty.
 

8) Quantification limits of the method
 

The quantification limit (LOQ) is determined as 10 times the standard deviation of 20 procedure blancs
‘matrix’ of these blancs corresponds to the matri
quantification of Pb in dairy products are the same as the LOQs determined for Pb in section 8 of addendum 2:

• Dilution factor = 100 : LOQ = 1.5 µg/kg
• Dilution factor = 200 : LOQ = 3 µg/kg
• Dilution factor = 400 : LOQ = 6 µg/kg

 

 

9) Comparison of sample results obtained on ICP
Thermo VG PQ EXCell

 
As illustrated in the table below, the same results are obtained when samples are analysed on ICP
820 vs ICP-MS Thermo VG PQ ExCell.
 

Sample 0099  

(D.2013.0039; koemelk rauw) 

                                                           
1 ISO/BIPM GUM. 2008. Evaluation of measurement data 
measurement. JCGM 100:2008 GUM 1995 with minor corrections.
2 Procedure Bepaling van de meetonzekerheid voor kwantitatieve chemische analyses. LAB P 508 
Meetonzekerheid-v.01-nl. Goedgekeurd 03/11/2008
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Measurement uncertainty 

The measurement uncertainty was calculated in two different ways: (1) via the ISO/BIP GUM method
method imposed by the Federal Agency for the Safety of the Food Chain2.  

Method (1): the combined standard uncertainty is calculated from the uncertainties related to repeatability (r), 
intermediate precision (ip) and trueness (t): 

c = ���� � ���� � ��� 
Uncertainties related to repeatability and intermediate precision are taken from section 3 (see 
VARIAN DAIRY met Pb”). The advantage of method (1) is that measurement uncertainties at different 

s levels could be calculated.  

Method (2): the combined measurement uncertainty is calculated from the intra-reproducibility, calculated from the 
control chart of a sample with a comparable matrix, and the bias, calculated from recovery experiments. The 
ontrol chart of NIST 1549 (period 03/04/2013-16/04/2013) was used to calculate the intra

from section 4 (accuracy) were used to calculate the bias. As only one control material was used, measurement 
ulated at different concentration levels. 

The expanded measurement uncertainty is the product of the combined uncertainty and the coverage factor k = 2, 
which corresponds to a confidence level of approximately 95%.  

The calculation of the measurement uncertainty according to method (1) and method (2) can be found in 
“Measurement uncertainty Pb in milk VARIAN” (71\ACCREDITATIE\Total As,Cd,Pb

). When method 1 is used the combined standard uncertainty uc,varies between 15% and 
approach used in method 2 gives rise to a combined measurement uncertainty of 11.5
from the Federal Food Agency (FAVV) measurement uncertainty according to method 2 will be reported. For other 

for calculation of the measurement uncertainty. 

Quantification limits of the method 

determined as 10 times the standard deviation of 20 procedure blancs
‘matrix’ of these blancs corresponds to the matrix of the external standards (4% HNO3)
quantification of Pb in dairy products are the same as the LOQs determined for Pb in section 8 of addendum 2:

: LOQ = 1.5 µg/kg 
LOQ = 3 µg/kg 

: LOQ = 6 µg/kg 

Comparison of sample results obtained on ICP-MS VARIAN 820 and ICP
hermo VG PQ EXCell 

As illustrated in the table below, the same results are obtained when samples are analysed on ICP
o VG PQ ExCell. 

ICP-MS VARIAN 820 ICP-MS Thermo VG PQ Excell

3.62 
3.26 
2.90 

3.81 
3.68 
4.27 

SO/BIPM GUM. 2008. Evaluation of measurement data – Guide to the expression of uncertainty in 
JCGM 100:2008 GUM 1995 with minor corrections. 

Procedure Bepaling van de meetonzekerheid voor kwantitatieve chemische analyses. LAB P 508 
nl. Goedgekeurd 03/11/2008 
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The measurement uncertainty was calculated in two different ways: (1) via the ISO/BIP GUM method1, (2) via the 

Method (1): the combined standard uncertainty is calculated from the uncertainties related to repeatability (r), 

Uncertainties related to repeatability and intermediate precision are taken from section 3 (see “ValMethTerv 1.4 
VARIAN DAIRY met Pb”). The advantage of method (1) is that measurement uncertainties at different 

reproducibility, calculated from the 
control chart of a sample with a comparable matrix, and the bias, calculated from recovery experiments. The 

16/04/2013) was used to calculate the intra-reproducibility. The data 
from section 4 (accuracy) were used to calculate the bias. As only one control material was used, measurement 

The expanded measurement uncertainty is the product of the combined uncertainty and the coverage factor k = 2, 

ertainty according to method (1) and method (2) can be found in 
Pb,Hg \VARIAN Pb in dairy 

,varies between 15% and 20%. The 
11.5%.  For samples received 

from the Federal Food Agency (FAVV) measurement uncertainty according to method 2 will be reported. For other 

determined as 10 times the standard deviation of 20 procedure blancs. Since the 
(4% HNO3) the LOQs for the 

quantification of Pb in dairy products are the same as the LOQs determined for Pb in section 8 of addendum 2: 

MS VARIAN 820 and ICP-MS 

As illustrated in the table below, the same results are obtained when samples are analysed on ICP-MS VARIAN 

MS Thermo VG PQ Excell 

Guide to the expression of uncertainty in 

Procedure Bepaling van de meetonzekerheid voor kwantitatieve chemische analyses. LAB P 508 
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Sample 0243(D.2013.0064). 
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3.26 
(MU=0.5) 
 

(cfr. File: 130410 17the PT deel 2 met 

staal 0099 m0412) 

3.90 
(MU=1.2)

 

(cfr. File: 130308 m0313)

1.09 
0.88 
0.74 
<2 

 
(cfr. file:130409 17th PT deel 3 met 
staal 243 m0416) 

-0.06 
0.24 
0.11 
<2 
 

(cfr. file: 130404 accred m
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(MU=1.2) 

File: 130308 m0313) 

130404 accred m0404) 


