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Analytical balance (Mettler Toledo) 
API 4000™ Tandem Mass Spectrometer, MS/MS (Applied Biosystems) 
Heraeus  Megafuge 11R Centrifuge (Thermo Scientific) 
Vortex Mixer 
Ultrasonic cleaner (Branson 5510) 
Various general laboratory glassware and utensils 

3.3.2 Reagents 

Water (CPS-Millipore) 
Methanol (EMD) 
Isopropanol (Pharmaco-Aaper) 
Acetonitrile (EMD) 
Formic acid (FLUKA) 
Heptafluorobutyric acid anhydride (HFBA) (Sigma Aldrich) 

3.4 Experimental Design 

3.4.1 Establishment of the Method 

Prior to performing the ILV, the analyte retention times, instrument detection limits, and 
linearity of instrument responses to a range of analyte concentrations were determined, and 
the test system was verified as free of interferences at appropriate retention times. 

3.4.2 Sample Validation Sets, Fortification, and Sample Preparation Procedure 

Sample Validation Sets 
Each analytical set consisted of at least 13 samples:  one reagent blank, two untreated 
controls, five untreated controls fortified with MON 102100, 3-thienyl 102100, and 
benzamidine at the method LOQ (0.10 ppb), and five untreated controls fortified with MON 
102100, 3-thienyl 102100, and benzamidine at 10× LOQ (1.0 ppb). 

Data are summarized in Table 1 for surface water, Table 2 for ground water, and Table 3 for 
drinking water.  Residue data sheets are included in Appendix 2. 

Calibration standard solutions (0.06 to 5.0 ng/mL) and blanks were also included in each 
sample set. 

Fortification 
Control (untreated) water samples were fortified with 0.010 mL of the appropriate 
fortification standard solutions of MON 102100, 3-thienyl 102100, and benzamidine to 
achieve the desired fortification level (LOQ or 10× LOQ).  The fortification standard 
solutions had a concentration of 0.1 µg/mL for the LOQ fortification and a concentration of 
1.0 µg/mL for the 10× LOQ fortification. The fortification standard solutions of 0.1 µg/mL 
and 1.0 µg/mL were diluted with untreated control (UTC) water to the final concentration, of 
0.100 ng/mL (ppb) and 1.00 ng/mL (ppb) respectively. These fortification samples were then 
used as treated samples to perform the ILV. 
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Sample Preparation Procedure 
The following extraction steps were followed for each sample. 

1. Pipette 10 mL of water sample into a 15-mL tube.  For reagent blank sample, 
pipette 10 mL of Millipore water into a 15-mL tube; for untreated control samples 
and fortification samples, pipette 10 mL of water matrix into a 15-mL tube.  
Fortify samples with the appropriate amount of the mixed intermediate calibration 
solutions.  

Fortification 
Level 

Mixed Intermediate 
Calibration Solution 

(µg/mL) 

Mixed Intermediate 
Calibration Solution 

Added (µL) 

Final 
Concentration 
(ng/mL, ppb) 

LOQ 0.100 10.0 0.100 
10× LOQ 1.00 10.0 1.00 

Centrifuge the samples for 10 minutes at 2700 × g at 4 ºC to clear suspended 
material from the liquid column. 

2. Aliquot the supernatant into a clean glass tube. 
3. Samples:  Transfer 0.750 mL of centrifuged sample to an autosampler vial. 

Calibration Standards:  Transfer 0.750 mL of the appropriate working 
calibration standard solution to an autosampler vial. 
Double Blanks and Single Blanks:  Transfer 0.750 mL of Millipore water to an 
autosampler vial. 

4. Add 0.250 mL of the working internal standard solution (20 ng/mL) into each 
autosampler vial except the double blank vial.  Instead, add 0.250 mL of Mobile 
Phase B (MPB) to the double blank vial. 

5. Mix the solution well. 
6. Submit for analysis by LC-MS/MS.  Vials may be stored refrigerated for up to 

three days pending instrumental analysis. 

3.4.3 Sample Processing and Analysis 

The samples were processed and analyzed as described in Monsanto EPL-BAS Method 
No. 115G761A (Appendix 6), with minor modifications as described below. 

3.4.4 Preparation of Fortification and Calibration Standard Solutions 

Primary individual stock solutions for all the reference standards (test substances and internal 
standards) were prepared in acetonitrile at a concentration of approximately 1.0 mg/mL by 
weighing approximately 10.0 mg of each analytical standard into separate 10-mL volumetric 
flasks.  

The mixed intermediate calibration solution for the three test substances was prepared at a 
concentration of 10 µg/mL by combining an appropriate amount of each primary stock 
solution and diluting to 10 mL with 65/35 acetonitrile/water.  The mixed intermediate 
calibration solution for the three test substances was prepared at a concentration of 
1.0 µg/mL by diluting a 1.0-mL aliquot of the 10-µg/mL mixed intermediate solution to 
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10 mL with 65/35 acetonitrile/water.  A second mixed intermediate calibration solution for 
the three test substances was prepared at a concentration of 0.10 µg/mL by diluting a 1.0-mL 
aliquot of the 1.0-µg/mL mixed intermediate solution to 10 mL with 65/35 acetonitrile/water.  
A third mixed intermediate calibration solution for the three test substances was prepared at a 
concentration of 0.01 µg/mL by diluting a 1.0-mL aliquot of the 0.10-µg/mL mixed 
intermediate solution to 10 mL with 65/35 acetonitrile/water. 

Mixed intermediate calibration solutions at concentrations of 0.100 µg/mL and 1.00 µg/mL 
were used to fortify the LOQ and 10× LOQ level samples, respectively. 

Working calibration solutions for the three test substances were prepared at concentrations of 
0.06, 0.1, and 0.2 ng/mL by diluting 0.06, 0.1, and 0.2 mL, respectively, of the 0.01 µg/mL 
mixed intermediate calibration solution to 10 mL in water.  Working calibration solutions for 
the three test substances were prepared at concentrations of 0.5, 1.0, and 2.0 ng/mL by 
diluting 0.05, 0.1, and 0.2 mL, respectively, of the 0.1 µg/mL mixed intermediate calibration 
solution to 10 mL in water.  The working calibration solution for the three test substances 
was prepared at a concentration of 5.0 ng/mL by diluting 0.05 mL of the 1.0 µg/mL mixed 
intermediate calibration solution  to 10 mL in water.  

The mixed intermediate solution for the two internal standards was prepared at a 
concentration of 1.0 µg/mL by combining an appropriate amount of each primary stock 
solution and diluting to 10 mL with MPB (50/475/475 isopropanol/methanol/acetonitrile with 
formic acid and HFBA).   

The working solution for the two internal standards was prepared at a concentration of 
20 ng/mL by diluting a 0.50-mL aliquot of the 1.0 µg/mL mixed intermediate internal 
standard solution to 25 mL with MPB (50/475/475 isopropanol/methanol/acetonitrile with 
formic acid and HFBA).   

All stock solutions and intermediate solutions were stored in amber glass bottles in a freezer 
(approximately -20 °C) when not in use. 

All working solutions were stored refrigerated in amber glass bottles. 

3.5 LC-MS/MS Instrumentation 

Instrumentation 
Agilent 1200 HPLC System 
AB SCIEX API 4000 LC-MS/MS 
Software:  AB SCIEX Analyst Software, Analyst 1.6.2 
Waters XBridge Phenyl Column 3.5 µm, 2.1 × 100 mm 

3.6 Data Acquisition and Reporting 

Peak integration was performed by Analyst Software version 1.6.2.  The MS detector 
responses (peak area) for various injected standard concentrations were used to generate an 
external calibration curve for the analytes of interest.  The overall purpose of the external 
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calibration curve was to display acceptable linearity (r2 ≥0.9801) of the detector response 
over the assigned calibration range.  The recoveries of the analyte from the fortified samples 
were calculated by multi-point calibration. 

Recovery results were computed for each sample.  The equation used for quantification is 
presented in Appendix 3.  A statistical treatment of the data includes the calculation of 
means, SDs, RSDs as percentages (%), and the 95% confidence intervals.  All statistics were 
calculated using Microsoft Office Excel 2010. 

The MON 102100, 3-thienyl 102100, benzamidine, (phenyl-13C6)MON 102100, and 
(13C6)benzamidine transitions from m/z 229 to 111, m/z 229 to 111, m/z 121 to 104, m/z 235 
to 111, and m/z 127 to 110, respectively, were used to quantitate the analytes. 

Prior to performing the ILV, the analyte retention times, instrument detection limits, and 
linearity of instrument responses to a range of analyte concentrations were determined, and 
the test system was verified as free of interferences at the appropriate retention times. 

To accommodate differences in LC-MS/MS instrumentation, slight modifications to the 
mobile phase gradient were made.  Three minutes of equilibration time was added to the end 
of the original gradient.  A 10-µL injection was used for benzamidine analysis and a 75-µL 
injection was used for MON 102100 and 3-thienyl 102100 analyses.  The modified gradient 
program used is presented in Table 5.  
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TABLE 5 HPLC SYSTEM OPERATING PARAMETERS FOR MONSANTO 
EPL-BAS METHOD NO. 115G761A (TRIAL 1) 

HPLC System: Agilent Model 1200 
Software: Applied Biosystems, Analyst Software 1.6.2 
Analytical Column: Waters XBridge Phenyl Column 3.5 µm 2.1 × 100 mm 
Column Temperature: 20 °C 
Injection Volume: 10.0 µL for benzamidine and 75.0 µL for MON 102100 and 

3-thienyl 102100 
Run Time: 33.0 minutes 
Mobile Phase: (A): 0.1% formic acid, 0.1% HFBA in water 

(B): 0.1% formic acid, 0.1% HFBA in 50/475/475 
isopropanol/methanol/acetonitrile (v/v/v) 

Needle Wash: Flush port: 15.0 seconds using 50/50 methanol/water (v/v; prior 
to injection)  

Gradient: 
Time 
(min) A (%) B (%) 

Flow 
(µL/min) 

0.0 98 2 250 
5.0 98 2 250 
5.5 70 30 250 
23.0 30 70 250 
26.0 10 90 250 
26.5 5 95 250 
30.0 98 2 250 
33.0 98 2 250 
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TABLE 6 MS/MS OPERATING PARAMETERS 

Tandem Mass Spectrometry System, Applied Biosystems, API 4000™ 
Software:  Applied Biosystems, Analyst Software 1.6.2 

The following parameters were used for operation of the mass spectrometer: 
 

Parameter Setting 
Ion Source: Turbo IonSpray 
Scan Type: MRM 

Polarity: Positive 
Curtain Gas (CUR): 40 
Temperature (TEM): 500 

Ion Spray Voltage (IS): 5500 
Collision Gas (CAD): 12 

Ion Source Gas 1 (GS1): 40 
Ion Source Gas 2 (GS2): 30 
Interface Heater (IHE): ON 
Entrance Potential (EP): 10 

Resolution Q1: Unit 
Resolution Q3: Unit 

Analyte Q1 (amu) Q3 (amu) DP (V) CE (V) CXP (V) 
MON 102100 (Quantitation):  229 82.9 50 20 10 

3-Thienyl 102100 (Quantitation): 229 82.9 50 20 10 
(Phenyl-13C6)MON 102100 (IS): 235 111 50 30 15 

Benzamidine (Quantitation): 121 104 109 24 9 
(13C6)Benzamidine (IS): 127 110 69 31 9 

amu = atomic mass units; DP = declustering potential; CE = collision energy; CXP = collision exit potential; V = volts 
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APPENDIX 3 CALCULATIONS 

The amount found (ng/mL), for each analyte, is calculated automatically after each sequence 
run with the Applied Biosystems Analyst Software version 1.6.2 using linear regression 
(weighted 1/x).  Calibration standard curves are generated as the ratio of the analyte response 
(e.g., peak area) to the internal standard response, for each standard level, plotted against 
analyte concentration (or the ratio of the analyte concentration to the internal standard 
concentration. 
 
Additional calculations may be completed as follows: 
 
Fortification Level of Laboratory Fortified Samples (ng/mL) = 
 
Volume Spiking Solution (mL) × Spiking Solution Concentration (ng/mL) 
(Sample Volume [mL] + Fortification Solution Volume [mL]) 
 
 

Recovery (%) = (ng/mL Found ) × 100 
Fortification Level (ng/mL) 
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APPENDIX 6 MONSANTO EPL-BAS METHOD NO. 115G761A 
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