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1.2 TEST SYSTEM 

The test system used for the validation was a control soil sample from Valent study V-13-38327 
collected at Madera County, California.  The sample was stored in a freezer (ca. -20°C) when not in 
use. 

1.3 EQUIPMENT AND REAGENTS 

The equipment and reagents used for the method validation were as outlined in the method presented in 
APPENDIX 2.  Specific equipment and materials used in this validation are listed below. 

1.3.1 EQUIPMENT 

Autosampler vials, screw-top with Teflon-coated septa 
Balances, analytical and top-loading 
Centrifuge 
Centrifuge tubes, polypropylene, 50 mL graduated with caps ( BD Falcon #2098) 
Column: Eclipse XDB-C18 5μm, 4.6 x 50 mm (Agilent Part # 946975-902) 
Freezer, -20°C capable 
Glass bottles, 4 oz amber with Teflon-coated caps (VWR Cat. No. 36319-435) 
Glass vials (approximately 22 mL) 
Guard Column (optional): C8, 2.0 X 4.0 mm (Phenomenex Part # AJO-4289) 
High-performance Liquid Chromatograph (Agilent Technologies 1200 series) 
Mass Spectrometer (Applied Biosystems API 4000) 
Pipette(s), automatic - capable of accurately dispensing volumes of 0.050 to 10 mL 
Pipette(s), volumetric, delivery head or bottle-top (20 mL) 
Reciprocating mechanical shaker, (Erbach) 
Refrigerator 
Syringe, polypropylene, 3 mL 
Syringe filter, PTFE 0.2 micron 

1.3.2 REAGENTS 

Acetone 
Ammonium acetate 
Formic acid 
Methanol 
Water (HPLC-grade) 

EXPERIMENTAL PROCEDURES 

1.4 STANDARD SOLUTIONS PREPARATION 

Stock standard solutions were prepared from the neat reference standards for use in the preparation of 
fortification solutions and instrument calibration solutions. All standard solutions were prepared as per 
the method. The stock standards were stored refrigerated (ca. 4°C) when not in use. 

1.5 SAMPLE PREPARATION 

All samples were prepared as per the method. 
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The analytical set consisted of 13 samples:  one reagent blank, two untreated controls, five untreated 
controls fortified at the LOQ (0.0100 mg/kg), and five untreated controls fortified at 10LOQ (0.100 
mg/kg). 

SAMPLE ANALYSIS 

All samples were analyzed as per the method except one column was used for both positive and 
negative ion mode analyses. The specific instrumentation and settings for method validation are listed 
below. Conditions were optimized following the validation and the optimized conditions are presented 
in the analytical method. 

1.6.1 INSTRUMENTATION 

Ethaboxam, LGC-32523, LGC-32533 HPLC Conditions (Positive Ion Mode):  

Guard Column: C8, 2.0 X 4.0 mm (Phenomenex Part # AJO-
4289) 

Column:  Eclipse XDB-C18 5μm, 4.6 x 50 mm 
    (Agilent Part # 946975-902) 
Column temperature: 25 ºC 
Sample temperature: ambient 
Mobile Phases: HPLC-grade Water, 0.05% Formic Acid (v/v) 
    Methanol, 0.05% Formic Acid (v/v) 
Injection Volume: 25 µL 
Divert: 0 – 1.3 minute (waste) 

1.3 minutes (MS) 
Split: none 

Gradient Program: 
Time 

(minutes) 
% HPLC-grade Water 
(0.05% Formic Acid) 

% Methanol 
(0.05% Formic Acid) 

Flow Rate: 
(μL/minute) 

0.0 65 35 400 
1.0 65 35 400 
5.0 10 90 400 
7.5 10 90 400 
8.0 65 35 400 
11.5 65 35 400 

 Retention times (approximate): 
LGC-32523 2.0 minutes 
LGC-32533 5.9 minutes 
Ethaboxam 6.8 minutes 
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MS-MS Conditions: 

Scan Type: 
Mode: 
Ion source: 

MRM 
Positive 

   Turbo VTM 

Probe Type: 
Collision gas (CAD):   
Curtain gas (CUR): 
Gas sources: GS1 = 
Ion spray voltage (IS): 
Temperature (TEM):   
Interface heater (IH): 

Electrospray 
8 psi(N2) 
15 psi(N2) 
25 psi(N2), GS2: 25 psi(N2) 
2000 V 
450 °C 
On 

Analyte Precursor ion Q1 
(amu) 

Product ion Q3 
(amu) 

Scan time 
(ms) 

DP 
(V) 

EP 
(V) 

CE 
(V) 

CXP 
(V) 

LGC-32523 200.0 129.0 500 75 10 40 12 
LGC-32533 310.3 201.0 500 65 10 30 10 

Ethaboxam 321.1 200.0 400 60 10 40 12 
Ethaboxam 2 321.1 183.0 300 60 10 40 12 
d5-Ethaboxam 326.1 205.0 150 60 10 40 12 

LGC-32799 HPLC Conditions (Negative Ion Mode):  

Guard Column: C8, 2.0 X 4.0 mm (Phenomenex Part # AJO-
4289) 

Column:  Eclipse XDB-C18 5μm, 4.6 x 50 mm 
    (Agilent Part # 946975-902) 
Column temperature: 25 ºC 
Sample temperature: ambient 
Mobile Phases: 5mM Ammonium acetate in HPLC-grade Water 
    Methanol  
Injection Volume: 25 µL 
Divert: 0 – 4 minutes (waste) 

4 – 8 minutes (MS) 
8 – 10 minutes (waste) 

Split: none 
Gradient Program: 

Time 
(minutes) 

5mM Ammonium 
acetate in HPLC-grade 

Water 

% Methanol 
(0.05% Formic Acid) 

Flow Rate: 
(μL/minute) 

0.0 50 50 400 
1.0 50 50 400 
3.0 10 90 400 
7.0 10 90 400 
7.5 50 50 400 
10.0 50 50 400 
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 Retention time (approximate): 
LGC-32799 6.4 minutes 

MS-MS Conditions: 

Scan Type: 
Mode: 
Ion source: 
Probe Type: 
Collision gas (CAD):   
Curtain gas (CUR): 
Gas sources: GS1 = 
Ion spray voltage (IS): 
Temperature (TEM):   
Interface heater (IH): 

MRM 
Negative 

   Turbo VTM 

Electrospray 
8 psi(N2) 
15 psi(N2) 
25 psi(N2), GS2: 25 psi(N2) 
-4000 V 
450 °C 
On 

Analyte Precursor ion Q1 
(amu) 

Product ion Q3 
(amu) 

Scan time 
(ms) 

DP 
(V) 

EP 
(V) 

CE 
(V) 

CXP 
(V) 

LGC-32799 321.8 107.8 500 -75 -10 -35 -5 

CALCULATIONS 

Analyst Chromatography Software (Analyst ver. 1.6.1; Applied Biosystems, Foster City, CA) was used 
to acquire and integrate the detector responses for each injection. The peak area AreaAnalyte and AreaISTD 

were entered into an EXCEL® spreadsheet to calculate the data.  

To calculate the curve for instrument calibration, the area ratio (ethaboxam/d5-ethaboxam(ISTD)), the 
peak area (LGC-32523, LGC-32533 and LGC-32799), and the nominal concentration of each of the 
calibration standards were input into an Excel spreadsheet. A weighted second order polynomial 
standard curve (Y=aX2+bX+c) was generated for each analyte with each set of analyses, and the 
coefficients (a, b, c) of the curve were determined. The curve was used to calibrate the instrument, 
determine the acceptability of the standard injections and to calculate the sample analyte 
concentrations. The curve was generated by plotting the standard detector response (Ethaboxam = 
AreaSTD/AreaISTD; LGC-32523, LGC-32533 and LGC-32799 = AreaSTD) versus the nominal standard 
concentration and was weighted relative to the largest standard concentration. 

Five different standard concentrations were injected within each analytical set. The concentrations 
(µg/L) of ethaboxam, LGC-32523, LGC-32533 and LGC-32799 detected in sample extracts were 
interpolated from the respective standard calibration curves. Analyte concentrations for the standards 
were calculated by the Excel spreadsheet using the equation: 

Cstandard (µg/L) = a × [Detector response]2 + b × [Detector response] + c 

Where: Cstandard: concentration of analyte in the standard solution, (µg/L); 
a, b, c: curve constants; 
Detector response: ethaboxam = AreaSTD/AreaISTD; all other analytes = AreaSTD 
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For samples, the residue concentration in the sample (ppm, mg/kg, µg/g) was calculated using the 
equation: 

[aX2  bX  c ] x C x D x E 1 L
Sample Concentration, (g/g)   

F x G 1000 mL 

where: X = Detector response (Area Ratio or Peak Area) 
a = constant (for x2 term in polynomial fit) 
b = constant (for x term in polynomial fit)  
c = constant (for polynomial fit) 
C = Final volume (4 mL) 
D = Dilution factor, used if the sample extract is diluted prior to analysis 
E = Extract volume prior to aliquot taken (45 mL) 
F = Aliquot volume taken (0.25 mL) 
G = Sample weight (5.0 g) 

Percent recoveries for the fortified samples were corrected for the average detector response observed 
in the associated control samples. The recovery was corrected using either the average area ratio 
(ethaboxam/d5-ethaboxam (ISTD)) or the average peak area (all other analytes) observed in the control 
samples. The average detector response was subtracted from the detector response in the fortified 
sample prior to calculating a corrected concentration. There were no untreated control detector 
responses above the respective lowest calibration standard detector response in this study. 

The corrected fortified sample recovery was calculated as follows: 

Corrected Fortified Sample Concentration
Fortified Recovery  100% 

Theoretical Fortified Sample Concentration 

An example calculation for an ethaboxam fortified untreated control sample (sample Ft 1), in set V-13-
38327-1a, fortified at 0.01 mg/kg, is as follows: 

Corrected detector response: area ratio Ft 1 – average area ratio in controls 8U1 utc1 and 8U1 utc2 = 
0.213-0.013 = 0.200 

[aX2  bX  c ] x C x D x E 1 L
Ft 1Concentration, (g/g)   

F x G 1000 mL 

where: X = corrected detector response = 0.200 
a = constant (for x2 term in polynomial fit) = -1.69E-04 
b = constant (for x term in polynomial fit) =3.20E-01 
c = constant (for polynomial fit) = 5.78E-04 
C = Final volume = 4 mL 
D = Dilution factor = 1 
E = Extract volume prior to aliquot taken = 45 mL  
F = Aliquot volume taken = 0.25 mL 
G = Sample weight 5.0 g 
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[-1.69E - 04 (0.200)2  3.20E - 01(0.200)  5.78E - 04 ] x 4 x 1x 45 1 L
Conc Ft1   

0.25 x 5.0 1000 mL 

= 11.6228  X 1.000
     1.25 1000 

Concentration of Ft 1(µg/g) = 0.0093 


























