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Reliability 
of Data??



 Regulatory Requirement 

 Customer Requirement 

 Reliability of data

 Fitness of the Purpose

For Pesticide :SANTE/11945/2015

ʺGuideline document on analytical quality 
control and method validation procedures for 
pesticide residues analysis in food and feed ʺ



 Validation is a process, within which the method is
demonstrated to be suitable Fit for the purpose.

 During validation process, methods Performance
characteristics are estimated.

 Validation documents, that the methods performance
characteristics are capable of producing results in line
with the needs of the Regulatory requirements.

 Is it possible to detect pesticide residues as per
requirements using the analytical method ?

 Is it possible to correctly quantify the amount of
residues in various food matrix… ?…

 Validation procedure (protocol) is related to a particular
analyte and matrix.

 Applicability of the method.



 Specifity & Selectivity

 Matrix Effect

 Linearity, Range and Calibration

 Trueness(bias)

 Precision (RSDr & RSDwR)

 LOD/LOQ

 Robustness

 Measurement Uncertainty



 Selectivity: the degree to which a method can quantify 
the analyte accurately in the presence of interferents.

 Selective method – the results are influenced by the 
sample matrix (interferents, cross-reactivity, matrix 
effects,…)

 Specific methods – the results are not influenced by the 
presence of sample matrix

 The presence and influence of any sample matrix 
interference should be described in analytical method.



An influence of one or more compounds from the
sample on the measurement of the analyte
concentration or mass. It may be observed as increase
or decreased detector response, compared with that
produced by solvent solution of the analytes. The
presence, or absence, of such effect may be
demonstrated by comparing the response produced
from the analyte in a solvent solution with that
obtained from the same quantity of analyte in sample
extract.



MATRIX EFFECTS: DECREASE / INCERASE AND
PEAK SHAPE DETERIORATION



 LINEARITY can be tested by linear regression of 
the responses on the concentrations in an 
appropriate 

 The working sample concentration and samples 
tested for accuracy should be in the linear range 
(concentrations Vs. Peak areas)

 Minimum 03 or more level of concentrations



RECOMENDATIONS FOR LINEAR CALIBRATION
There should be three or more calibration points (standards) Even spacing over the 
concentration range of interest

Calibration standards should be run at least in bracketing order



 VALIDATION RANGE is the interval of analyte 
concentration within which the method can be regarded 
as validated

 Typically narrower than linear range

 In practice, most methods will be validated at only one 
or two levels of concentration. The validated range may 
be taken as a reasonable extrapolation points at 
concentration scale





 TRUENESS is closeness of agreement between the mean of an N 
number of replicate measured values and a REFERENCE (TRUE) 
value.

 True value is an idealized concept and „true value“ cannot be known 
exactly!

 Hence the REFERENCE VALUE represents a true value in routine 
practice

 Reference value usually provided with reference to: Certified

reference material

 Reference measurement procedure

 Known amount of analyte added into the sample (spike)

 Trueness is inversely related to systematic error:

 The lower the systematic error, the higher the trueness…









 PRECISION represents random errors of a set of 
replicate measurements

 PRECISION is calculated as a (relative) standard 
deviation of replicate measurements (σx)

 Less precision is reflected by a larger standard 
deviation

 Precision depends critically on the conditions !

 REPEATABILITY and REPRODUCIBILITY 
conditions are particular sets of extreme conditions.

...nothing to do with true or reference value !



Repeatability (method precision)

 Multiple measurements of a sample by the same analyst

 A minimum of 6 determinations at the test concentration (6 times of 
a single batch), 

 Repeatability: a set of conditions that includes

 the same measurement, procedure, operators, same measuring 
system, operating conditions and location, and replicate 
measurements on the same or similar objects over a short period of 
time

 Reproducibility: a set of conditions that includes

 different locations, operators, measuring systems, or even methods 
on the same or similar objects.

 Intermediate precision (intra-laboratory reproducibility):









 Limit of Detection (LOD): the smallest concentration of 
analyte in the test sample which can be reliably 
distinguished from zero.

 LOD is concentration of analyte which induce signal (S) 
that is 3 times higher than the background noise level (N). 
S/N=3

 Limit of Quantification (LOQ): the smallest concentration 
of analyte in the test sample which can be reliably 
quantified.

 LOQ is concentration of analyte which induce signal (S) 
that is 10 times higher than the background noise level 
(N). S/N=10, LOQ usually corresponds to lowest 
calibration point.



 Signal to noise ratio: LOD 3:1 , LOQ 10:1
May vary with Instrument components detector, column..

 Standard deviation of the response and the slope of the 
calibration curve at levels approximating the LOD /LOQ

σ = the standard deviation of the response, base on
◦ the standard deviation of the blank
◦ The calibration curve

should be validated by analysis of samples w.r.t. limits.





 Robustness of an analytical method is the resistance to 
change in results when minor deviations are made from 
the experimental conditions and documented.

 The aspects of the method that are likely to affect 
results should be identified and documented.

 Examples of factors relevant to ruggedness:
 pH of a solution
 stability of the instrumental system
 extraction time
 concentration of (derivatization) reagents
 temperature/time of (derivatization) reaction
 time allowed for completion of whole analytical 

process



Measurement uncertainty “ U” 

A parameter associated with the result of a measurement 
that characterizes  the dispersion of the values that could 
be attributed to the measurand.



Error Vs Uncertainty

 Error is a difference between true value & measured 
value, & you need to know true value., 

 Errors can be eliminated & Uncertainty is always with 
us,

 UNCERTAINTY IS A RANGE

 Defines a range that could be reasonably be attributed 
to the measurement result. eg 99.4 ± 3.7mg/kg

 Here 99.4  is the measured value of a solute where as 
3.7 is the expanded uncertainty attributed along with 
the result 



Why it is necessary to determine uncertainty in 
measurements ?

 To Describes the reliability of the results

 Compare measurement results

 To assess the confidence that can be placed in a 
decision based on the result for assessment and 
reporting of compliance with specifications.
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Case 1
The measured 
result is under 
the upper limit,
even when 
extended 
upwards by half
Of the 
Uncertainty
interval.

The Product 
therefore
complies 
with the 
Specification

Case 2
The measured
result is below
the upper limit,
but by a margin
less than half of

the uncertainty
interval; it is
therefore not
possible to state

compliance

However, where
a confidence 
level of less than 
95% is accept-
able , a compli-
ance statement
may be possible

Case 3
The measured result
is on the limit itself;
it is therefore not
possible to state
compliance nor 
non-compliance

However, where a 
confidence level of
less than 95% is
acceptable, and the 
specification limit is 
defined as < , a 
compliance statement
may be possible when
the specification limit 
is defined as <, a non-
compliance statement
may be possible

Case 4
The measured 
result is above
the  upper limit, 
by a margin less 
than Half 
of the
uncertainty 

interval; it is 
therefore not 
possible to state 
non-compliance

However, where
a confidence level
of  less than 95%
is acceptable, a
non-compliance
statement may be
possible

Case 5
The measured
Result is 
beyond the upper
limit, even when
extended 
downwards by 
half of the 
uncertainty
interval.

The product 
therefore does
not comply with
the specification

Specified

upper limit

= measurement result with agreed method

I = uncertainty interval of agreed method

















 Refer to Excel Sheet…




