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Z-scores will be interpreted in the following way:
/z/ ≤ 2 Acceptable

2 < /z/ ≤ 3 Questionable
/z/ > 3 Unacceptable

Recoveries evaluated at 10 µg/Kg

Reference 
Value

(mg/kg)

Results
(mg/kg)

SD
Recovery

(%)
z-score

Initial
Validation

% Rec
(Alfalfa)

Initial
Validation

% Rec
(Maize)

Azoxystrobin 0.211 0.219 0.037 45 0.2 82 98

Carbendazim 0.055 0.042 0.01 100 1.3 ND (25) ND (25)

Epoxiconazole 0.122 0.113 0.008 90 0.4 ND (100) ND (25)

Flonicamid 0.102 0.115 0.005 ND 2.6 ND ND

Linuron 0.069 0.089 0.005 135 0.6 ND (50) ND (50)

Pyraclostrobin 0.07 0.086 0.008 120 0.2 96 90

ND:  Not Detected (LOQ µg/Kg)

 The robustness of a validated method for the analysis of
pesticides and mycotoxins in feed samples was demonstrated
using on-going method validation strategies and statistical t-test
analysis.

 It was demonstrated that changing the sorbent composition
(C18 and PSA) of the clean-up step with respect to the initial
validation didn’t affect significantly the extraction performance
of most of the studied analytes.

 The applicability of the modified method to a Proficiency Test
in wheat flour was evaluated, and results allow to presume that
even with minor changes the method can be used in feed types
that are different from the initially validated (maize and
alfalfa).

In this work, a previously validated QuEChERS method for the determination of pesticides and mycotoxins in feed samples
was applied in routine analysis. At the moment of analyzing over 150 different types of feed samples, minor adjustments had to be made in
the clean-up stage due to availability of C18 and PSA sorbents. To demonstrate the performance and robustness of the modified method, an
on-going validation was carried out (SANTE/12682/2019) for 90 pesticides and 2 aflatoxins.
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Initial Method Validation vs On-going Validation: the %Rec (100 µg/kg) were 
compared using Student’s t-test (α=0.05) for all the studied analytes.
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Estimated accuracy and precision from spiked 
samples (100 µg/kg) during on-going validation

 Presence of Q and q ions
 Retention time of Q y q ± 0,1 min
 S/N (Q) ≥ 10 and S/N (q) ≤ 3
 Ratio q/Q ± 30% (respect to

standard in matrix)

Criteria for Identification 
and Quantification:

Criteria for Identification 
and Quantification:

Waters ACQUITY UPLC
 Mobile Phase A: 5 mM NH4F + 0,1 % Acid

Formic in Water.
 Mobile Phase B: 5 mM NH4F + 0,1 % Acid

Formic in Methanol. 
 Flow: 0,35 mL/min
 Injection Volume: 4 µL
 Column: ACQUITY UPLC® BEH C18 RP 

Shield (1.7 µm 2.1 x 100 mm) de Waters.
 Column Temperature: 40 ºC

Waters ACQUITY TQD
 MRM ESI (+) and ESI (-)
 Cone Voltage: 40 V
 Capillary Voltage: 1 kV
 Dwell time: 0.008-0.05 (ESI +) / 0.05 (ESI -)
 Source temperature: 120 °C
 Desolvatation temperature: 390 °C
 Cone gas flow: 48 L.h-1

 Desolvatation gas flow: 900 L.h-1
 Software: MassLynx 4.1

 The purpose of on-going method validation is to:
 Demonstrate robustness through evaluation of mean recovery

and within-laboratory reproducibility (RSDwR).
 Demonstrate that minor adjustments made to the method over

time do not unacceptably affect method performance.
 Demonstrate applicability to other commodities from the same

commodity category.
 Determine acceptable limits for individual recovery results

during routine analysis.


