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1. INTRODUCTION 

1.1 Scope of the Method 

Valent Analytical Method RM-37S-3 was developed by Valent U.S.A. LLC to determine the 
residues of etoxazole and its metabolites R8 and R13 using LC-MS/MS. This report 
represents the method’s validation by an independent laboratory, ADPEN Laboratories, 
Inc. in Jacksonville, Florida. 

The independent laboratory validation was conducted at two fortification levels, the limit of 
quantitation (LOQ), which is 0.01 ppm (mg/kg), and 10xLOQ, which is 0.1 ppm (mg/kg), in 
sediment and surface water.  Each analytical set contained one reagent blank, two 
unfortified control samples, and seven replicates at each fortification level. 

1.2 Principle of the Method 

Residues of etoxazole, R8, and R13 are extracted from sediment with an aqueous buffer 
solution (10 mM ammonium bicarbonate in methanol/water, 90/10 (v/v)) using Omni 
Beadruptor homogenizer. A 0.2 mL aliquot of the extract was diluted to 10 mL volume 
with methanol/water (50/50, v/v), vortexed and vialed for LC-MS/MS analysis. 

Residues of etoxazole, R8, and R13 are extracted from surface water with an aqueous 
buffer solution (10 mM ammonium bicarbonate in methanol/water, 90/10 (v/v)) by 
vortexing. A 0.5 mL aliquot of the extract was diluted to 20 mL volume with 
methanol/water (50/50, v/v), mixed and vialed for LC-MS/MS analysis. 

1.3 Specificity 

To demonstrate the specificity of the analytical method, one additional mass transition 
(confirmatory) were monitored for each of the analytes simultaneous to the primary 
quantitation transitions as specified below. 

Analyte Mode Quantitation 
(m/z) Confirmation (m/z) 

Etoxazole Positive 360→141 360→177 
R8 Positive 238→165 238→147 
R13 Positive 358→141 358→274 

The method was able to accurately determine residues of etoxazole and its metabolites, 
and no interferences were observed at the retention time of the analyte peaks. 
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2. REFERENCE SUBSTANCE AND SAMPLING HISTORY 

2.1 Test System 

The test systems considered in this study were untreated control sediment and surface 
water.  The sediment sample (Lab Code #170110002-018) was collected from an 
unassociated terrestrial field dissipation study. The surface water sample (Lab Code 
#170110002-019) was collected locally in Jacksonville, Florida. 

The test systems were characterized at AGVISE Laboratories, (604 Highway 15 West, 
Northwood, ND 58267). Copies of these characterization data reports are provided in 
Appendix A. 

Each analytical set was identified with an analytical set number, which consisted of a 
unique number (e.g., WO-17121802).  The test system samples were assigned unique lab 
code numbers, and these were recorded in the raw data (e.g., control sediment, 
PA.CA.T.Bulk.Sediment, was identified as 171218001-001).  The actual sample numbers 
used for the analysis were identified in the raw data and in this final report. 

2.2 Test and Reference Substances 

The test substances shown below were provided by Valent USA LLC and were kept frozen 
at an average temperature of -22 ºC until use for the analytical portion of this study. 
Valent USA LLC has determined the purity and characterization of the test substances 
being used in this study.  Detailed reports are available at Valent in their Dublin, California 
facility. 

The certificates of analysis are presented in Appendix B.  A detailed summary of the 
reference substances are presented below: 

Common Name: Etoxazole 
CAS Name: 2-(2,6-difluorophenyl)-4-[4-(1,1-dimethylethyl)-2-

ethoxyphenyl]-4,5-dihydrooxazole 
Lot Identification: AS 1800e 
Molecular Formula: C21H23F2NO2 
Molecular Weight: 359.4 g/mol 
Purity: 99.3% 
Expiration Date: April 10, 2019 
Storage: Freezer 
Source: Valent USA, LLC 
Structural Formula: 
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Test and Reference Substance (continued) 

Common Name: 
CAS Name: 
Lot Identification: 
Molecular Formula: 
Molecular Weight: 
Purity: 
Expiration Date: 
Storage: 
Source: 
Structural Formula: 

Common Name: 
CAS Name: 

Lot Identification: 
Molecular Formula: 
Molecular Weight: 
Purity: 
Expiration Date: 
Storage: 
Source: 
Structural Formula: 

R8 (Etoxazole Metabolite) 
2-amino-2-(4-tert-butyl-2-ethoxyphenyl)ethanol 
AS 1858e 
C14H23NO2 
237.3 g/mol 
98.9% 
August 21, 2019 
Freezer 
Valent USA, LLC 

R13 (Etoxazole Metabolite) 
4-(4-tert-butyl-2-ethoxyphenyl)-2-(2,6-
difluorophenyl)oxazol 
AS 1860e 
C21H21F2 NO2 

357.4 g/mol 
99.7% 
August 10, 2019 
Freezer 
Valent USA, LLC 
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3. ANALYTICAL METHOD 

Residues of etoxazole and its metabolites R8 and R13 were determined using the extraction 
and instrument parameters as described in Valent analytical method RM-37S-3 entitled, 
“The Determination of Residues of Etoxazole and its Metabolites, R8 and R13 in Sediment 
and Surface water Matrices Using LC-MS/MS.”, which is attached in Appendix C.  
Instrument parameters used for analyses are described in Table 14. A brief description of 
the analytical procedures is described below. 

Sediment: A 5 gram sample of sediment was mixed with 20 mL of aqueous buffer solution 
(10 mM ammonium bicarbonate in methanol/water, 90/10 (v/v)).  The mixture was sonicated 
for 5 minutes and mixed using Omni Beadruptor homogenizer twice for 30 second intervals 
at 4 m/s, centrifuged for 15 minutes at 3500 rpm and the supernatant (extract) was 
transferred to a separate centrifuge tube.  The sample marc was re-extracted following the 
steps above and combining the supernatants in the same centrifuge tube.  A 0.2 mL aliquot 
of the combined extract was diluted to 15 mL using methanol/water (50/50, v/v), vortexed 
and vialed for LC-MS/MS analysis. 

Surface water: A 15 mL of surface water sample was mixed with 15 mL of aqueous buffer 
solution (10 mM ammonium bicarbonate in methanol/water, 90/10 (v/v)) and centrifuged for 
10 minutes at 3500 rpm.  A 0.5 mL aliquot of the extract was diluted to 20 mL using 
methanol/water (50/50, v/v), vortexed and vialed for LC-MS/MS analysis. 
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Figure 30 Typical Reside Calculations for Etoxazole, R8 ad R13 

Calibration standards and samples were analyzed using LC-MS/MS. Calibration curves and 
residues (ppm) were calculated using Analyst 1.6.2 data handling software via linear 
regression with 1/x weighting (for all analytes with the exception of etoxazole metabolite R8 
in sediment, where a quadratic regression with 1/x weighing was used to calculate the 
recoveries) and transcribed into the detailed analytical data report sheets (Appendix E).  The 
recoveries calculated using following formulas: 

y  ba) Calibration curve: y = mx + b Solving for x: x  
m 

Where, m = slope 
b = y intercept 
x = Amount found (ng) 
y = Peak Area 

The following equations were used within LIMS for residue and recovery calculations: 

b) Amount of sample injected (mg) = (sample weight × injection size) / final sample volume
      or sample injected (µL) = (sample amount mL × injection size) / final sample volume 

Where, 
Final sample volume = [(extract volume ÷ aliquot volume) × final extract volume × DF] 

c) Amount Found (ppm) = (ng found / mg of sample injected.) 

Amount found (ppm)
d) Percent recovery (%)  100 

Amount fortified (ppm) 

Example: Recovery calculations of etoxazole (m/z 360.2 → 141.0) in surface water. All 
metabolite residue calculations were performed similarly. 

Set ID: WO-17121802 Lab Code: 17121802-Recovery1-1 
Analyte: Etoxazole             Sample Name: Control + 0.01 ppm 

a) Calibration curve: y = (5.40313e+008)x + 35480.9 

Solving for x: 1612413 = (5.40313e+008)x + 35480.9 
x =(1612413 - 35480.9)/(5.40313e+008) = 0.0029186 ng 

25	 µL
b) Amount of sample injected ሺmL ሻ= × 15 mL = 0.3125 μL1200 mL 

0.0029186	 ng
c) Amount found ሺppmሻ= =0.00933952 ppm0.3125 μL 

0.00933952 ppm d) Recovery ሺ%ሻ= × 100 = 93.4%
0.01 ppm 
































