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ABSTRACT

The purpose of this study was to demonstrate that BASF Analytical Method D1605/01 “Method
for the determination of M750F002 (Reg.No. 6031465), M750F036 (Reg.No. 6055268), and
M750F037 (Reg.No. 148502) in Surface and Drinking Water by LC-MS/MS”, could be
performed successfully at an outside facility with no prior experience with the method
(Reference 1).

Principle of the method. The residues of M750F002, M750F036 and M750F037 are extracted
from 10-mL of water by adding formic acid to achieve a 0.1% formic acid in water mixture. An
aliquot of the resulting extract is then directly used for LC-MS/MS determination.

Test conditions. For validation, untreated water samples were fortified with all the analytes
and analyzed according to the established method validation guidelines. The analytical sets for
each matrix typically consisted of a reagent blank, two controls, five replicates fortified with each
analyte at the method limit of quantitation (LOQ) and five replicates fortified at a higher level,
corresponding to 10x the LOQ. The mass transitions evaluated are listed below.

Quantitation (m/z) Confirmation (m/z)
M750F002 m/z 245.99 — 149.00 m/z 245.99 — 70.00
M750F036* m/z 252.05 — 70.00 m/z 252.05 — 70.00
M750F037 m/z 126.00 — 70.00 m/z 126.00 — 98.90

*Confirmation lon Using Alternate Chromatographic Conditions.

Limit of Quantification (LOQ) and Limit of Detection (LOD). The LOQ was defined as the
lowest fortification level tested. The LOQ for M750F002, M750F036 and M750F037 in water
matrices was 30 ppt. The LOD in water matrices was set at 6 ppt, which was 20% of the
defined LOQ. The LOD is defined as the absolute amount of analyte injected (0.00048 ng) into
the LC-MS/MS when the lowest calibration standard was analyzed (0.006 ng/mL) for all
analytes except M750F036 using the alternate confirmatory method. The LOD is defined as the
absolute amount of analyte injected (0.00024 ng) into the LC-MS/MS when the lowest
calibration standard was analyzed (0.006 ng/mL) for M750F036 using alternate
chromatographic conditions to confirm.

Selectivity. The method determines M750F002, M750F036 and M750F037 residues in water
matrices by LC-MS/MS. No interfering peaks were found at the retention times for M750F002,
M750F036 and M750F037. The experiment to evaluate any potential matrix effects showed
that the matrix load in the samples from drinking water had significant influence on analysis
(matrix effects >20%); therefore, the validation samples were analyzed using matrix-matched
calibration standard solutions. The experiment to evaluate any potential matrix effects showed
that the matrix load in the samples from surface water did not have significant influence on
analysis (matrix effects <20%); therefore, the validation samples were analyzed using solvent-
based calibration standard solutions.

Linearity. Acceptable linearity was observed for the standard range and the two mass

transitions tested: The method-detector response was linear over the 0.006-1.0 ng/mL range (r
= 20.990), for all water matrix analyses.
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INTRODUCTION
1.1 Scope of the Method

BASF Analytical Method No. D1605/01 was developed to determine the residues of
M750F002, M750F036 and M750F037 in water matrices using LC-MS/MS at BASF Crop
Protection in Research Triangle Park, North Carolina. This method was independently
validated at ADPEN Laboratories, Inc.

The independent lab validation was conducted using two fortification levels at the limit of
quantitation (30 ppt) and ten times of limit of quantitation (300 ppt) for all water matrices. For
each fortification level and matrix, five replicates were analyzed. Additionally, one reagent
blank and two replicates of unfortified samples were examined.

1.2 Principle of the Method

The water samples (10 mL) were fortified with formic acid and thoroughly mixed. An aliquot of
resulting solution was analyzed to determine the residues of M750F002, M750F036 and
M750F037 using LC-MS/MS. The transitions for M750F002 and M750F037 were monitored
in positive mode for primary and secondary quantification. The primary transition for
M750F036 was monitored in positive mode for primary quantification. The quantification was
confirmed using an alternate chromatographic method in absence of a confirmatory transition.

1.3 Specificity

To demonstrate the specificity of the analytical method, one additional mass transition was
monitored simultaneous to the primary quantitation transition for analysis of M750F002 and
M750F037. M750F036 was monitored using an alternate chromatographic method in
absence of a secondary transition. Primary and secondary transitions for each analyte are
listed below:

Analyte Primary Transition lon | Secondary Transition lon
M750F002 | m/z 245.99 — 149.00 m/z 245.99 — 70.00
M750F036* | m/z 252.05 — 70.00 m/z 252.05 — 70.00
M750F037 | m/z 126.00 — 70.00 m/z 126.00 — 98.90

*Confirmation lon Using Alternate Chromatographic Conditions.

The method was able to accurately determine residues of M750F002, M750F036 and
M750F037 and no interference was observed at the retention time of the analyte peaks. No
matrix suppression or enhancement was found to affect the analytes in surface water;
however, matrix suppression or enhancement was found to affect the analytes in drinking
water.

REFERENCE SUBSTANCE AND SAMPLING HISTORY

2.1 Test Systems

The test systems considered in this study were surface and drinking water.
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The control samples were provided by BASF. The water samples were received on June 28,
2016 and July 13, 2016 for drinking water and surface water, respectively. Upon arrival at the
laboratory, the samples were opened, inspected, and checked against enclosed shipping
forms. The test systems were received frozen and stored under frozen conditions at all times,
unless necessary for laboratory analysis. The test systems were characterized at AGVISE
Laboratories (604 Highway 15 West, Northwood, ND 58267). A copy of the characterization
data for the sample is provided in Appendix E.

2.2 Test and Reference Substances

The standard substances were stored in a freezer (< -5°C) until use. BASF has retained a
reserve sample of this chemical, and has documentation specifying the location of the synthesis
and characterization information available at BASF Crop Protection, Research Triangle Park,
North Carolina.

The M750F002, M750F036 and M750F037 reference substances were provided by the
sponsor and received on July 14, 2016. The certificate of analysis for all substances is
presented in Appendix B. A detailed summary of the reference substances is presented below.

BASF Code Name: M750F002

Batch Number: L85-138

BASF Registry Number: 6031465

IUPAC Name: 6-hydroxy-3-methyl-3-(1H-1,2,4-triazol-1-ylmethyl)-2-benzofuran-
1(3H)-one

Molecular Formula: C1oH11N3O4

Molecular Weight: 245.2 g/mol

Purity: 98.3%

Expiration Date: August 1, 2017

Chemical Structure:

BASF Code Name: M750F036

Batch Number: L85-190

BASF Registry Number: 6055268

IUPAC Name: 3-[2-methyl-5-0x0-2-(1H-1,2,4-triazol-1-ylmethyl)-2,5-dihydrofuran-
3-yl]propanoic acid

Molecular Formula: C11H13N304

Molecular Weight: 251.2 g/mol

Purity: 87.1%

Expiration Date: May 1, 2018

Structural Formula:
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BASF Code Name: M750F037
Batch Number: L85-164

BASF Registry Number: 148502

IUPAC Name:

Molecular Formula: CsH7N3O
Molecular Weight: 125.1 g/mol
Purity: 86.7%
Expiration Date: January 1, 2018

Structural Formula:

2.3 Test System

1-(1H-1,2,4-triazol-1-yl)propan-2-one
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Surface and drinking water samples were provided and homogenized by BASF. The surface
water sample was sent from BASF Crop Protection, Inc. on July 12, 2016 and received by
ADPEN Laboratories, Inc. on July 13, 2016. The drinking water sample was sent from BASF
Crop Protection, Inc. on June 27, 2016 and received by ADPEN Laboratories, Inc. on June 28,

2016.

The Laboratory Information Management System (LIMS) provided a unique laboratory
analysis code (e.g., 160713001-001) for each sample and is cross-referenced on the detailed
reports to the assigned unique sample number.

3. ANALYTICAL METHOD

BASF Analytical Method D1605/01, “Method for the determination of M750F002 (Reg.No.
6031465), M750F036 (Reg.No. 6055268), and M750F037 (Reg.No. 148502) in Surface and
Drinking Water by LC-MS/MS” was used for the analysis of the samples.

The residues of M750F002, M750F036 and M750F037 are extracted from 10-mL of water by
adding formic acid to achieve a 0.1% formic acid in water mixture. An aliquot is taken from the
resulting extract and directly used for LC-MS/MS determination. Instrument parameters are
described in Table 14. The primary (quantitative) and secondary (confirmatory) transition ions
monitored are presented below:

Transition (m/z)

Retention Time

Analyte - lonization Mode .
Primary Secondary (min)
M750F002 m/z 245.99 — 149.00 | m/z 245.99 — 70.00 2.6
M750F036 m/z 252.05 — 70.00 - Positive 2.0
M750F036* | -- m/z 252.05 — 70.00 1.5
M750F037 m/z 126.00 — 70.00 m/z 126.00 — 98.90 1.0

*Confirmation lon Using Alternate Chromatographic Conditions.
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5. SUMMARY OF METHOD
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Summaries of the method parameters and characteristics are provided in Table 14.

Summary of Method
Type of Method
Test Systems

Selected mass transitions (m/z)

Analytical Procedure

Confirmatory Technique

LC-MS/MS

Surface and Drinking Water

M750F002  245.99 — 149.00"
245.99 — 70.00

M750F036  252.05 — 70.00"
252.05 — 70.002

M750F037  126.00 — 70.00'

126.00 — 98.90

1Primary quantification transition
Confirmation Transition Using Alternate
Chromatographic Conditions.

BASF Analytical Method D1605/01: “Method
for the determination of M750F002 (Reg.No.
6031465), M750F036 (Reg.No. 6055268),
and M750F037 (Reg.No. 148502) in Surface
and Drinking Water by LC-MS/MS”
(Reference 1).

A secondary MRM transition for M750F002
and M750F037 was used for confirmation. A
secondary or alternate chromatographic
method for M750F036 was used for
confirmation.
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Method of Quantitation

LOD
LOQ
Levels of Fortification

Time Required

Justification of lons
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The quantitation is based on the monitoring
of five mass transitions for M750F002,
M750F036 and M750F037. Recovery data
was reported for each mass transition
considered.

6 ppt
30 ppt (lowest fortification level)
30 ppt and 300 ppt

A set of 13 samples requires approximately 4
hours of work.

The ions used to conduct the ILV were
determined in this validation and are shown
in Appendix F.
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Table 13

Stock Standard Solutions
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Example Standard Solutions Preparation and Dilution Data

Parent Adjusted Net Dilution Final Conc Pre
Standard ID# Analyte Standard Weight Volume (ng/uL) ) Dat?a.
ID# (mg) (mL)’ 9
C8356 M750F002 P5562 9.99711 10 999.71
C8357 M750F036 P5563 9.99037 10 999.04 07/19/2016
C8358 M750F037 P5564 21.675 25 867
"Prepared in water
Intermediate Standard Solution
Parent Parent Aliquot | Dilution | .
Stalgiard Analyte Standard Conc. Volume | Volume F"(]r?l /CoLr)wc. PDr:t%
ID# (ng/uL) (mL) (mL)? g
M750F002, C8356 999.71 1.00
18977 M750F036, C8357 999.04 1.00 10 100 08/09/2016
M750F037 C8358 867 1.15
“Prepared in water
Calibration Standard Solutions
Parent Parent Aliquot Dilution .
Ste:rlsc;ard Analyte Standard Conc. Volume Vqurr13e Fl?r?gI]/rCncl)_r;c. PD':t%
ID# (ppb) (uLh) (mL)
W13218-3 10 100 1.0
W13218-3 10 50 0.5
W13218-3 10 20 0.2
W13247 B’z‘f_ ,CI?XO) P Twizza71 | 10 60 1.0 0.06 | 8/17/2016
W13247-2 0.5 60 0.03
W13247-3 0.2 75 0.015
W13247-4 0.06 100 0.006

s Prepared in control drinking water
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Table 14

Instrument Conditions and Parameters (All Analytes)
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HPLC Conditions

Chromatographic System: Agilent 1290 UPLC System

Column: XSelect HSS T3; 2.5 um, 2.1 x 150 mm; S/N 10533023154 03

Temperature: 50 °C

Flow rate (uL/min) 800

Gradient: (Tn'nnl":; Mobile Phase A (%) | Mobile Phase B (%)
0.00 95.0 5.0
0.25 95.0 5.0
4.25 50.0 50.0
5.50 1.0 99.0
6.99 1.0 99.0
7.00 95.0 5.0
8.00 95.0 5.0

Mobile Phase A: 0.1% formic acid in water

Mobile Phase B: 0.1% formic acid in acetonitrile

Injection Volume: 80 uL

MS/MS Conditions

Detection System: AB SCIEX 6500 QT

lonization: Turbo Spray

Polarity: Positive

Curtain gas (CUR): 20.00

Internal Standard (1S): 5500.00

Temperature (TEM): 700 °C

Collision gas setting (CAD): | 10.00

GS1: 45.00

GS2: 45.00

Entrance potential (EP): 10.00

Scan type: MRM

er Transition Time Retention

MRM Conditions (m/2) (min) DP CE CXP Time (min)

M750F002 245.99 — 149.00 27.00

Reg. No. 6031465 245.99 — 70.00 272 | 7100 21.00 800 28

M750F036

Reg. No. 6055268 252.05 — 70.00 2.05 81.00 25.00 8.00 2.0

M750F037 126.00 — 70.00 23.00 8.00

Reg. No. 148502 126009890 | 0 | 819 900 12.00 10
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Table 14
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Instrument Conditions and Parameters (Secondary Column for

M750F036 Using Alternate Chromatographic Conditions) (Continued)

HPLC Conditions

Chromatographic

Agilent 1290 UPLC System

System:
Column: XBridge BEH Phenyl; 2.5 uym, 2.1 x 100 mm; S/N 011634269156 08
Temperature: 40 °C
Flow rate (uL/min) 800
Gradient: (Tr:‘lnne) Mobile Phase A (%) | Mobile Phase B (%)
0.00 95.0 5.0
0.25 95.0 5.0
4.00 70.0 30.0
6.50 1.0 99.0
7.35 1.0 99.0
7.40 95.0 5.0
8.00 95.0 5.0
Mobile Phase A: 0.1% formic acid in water
Mobile Phase B: 0.1% formic acid in acetonitrile
Injection Volume: 40 yL
MS/MS Conditions
Detection System: AB SCIEX 6500 QT
lonization: Turbo Spray
Polarity: Positive
Curtain gas (CUR): 20.00
Internal Standard (1S): 5500.00
Temperature (TEM): 700 °C
Collision gas setting (CAD): | 10.00
GS1: 45.00
GS2: 45.00
Entrance potential (EP): 10.00
Scan type: MRM
er Transition Dwell Retention
MRM Conditions (m/2) (msec) DP CE CXP Time (min)
M750F036
Reg. No. 6055268 252.05 — 70.00 50.00 | 81.00 25.00 8.00 1.5
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Figure 28 Reside Calculations for Water Matrices

Peak integration and quantitation were performed within Analyst® 1.6.2 software; using the
calibration curve equation to determine the amount of analyte found (ng) during sample
analysis. Recovery results and additional sample concentrations were calculated for each set of
samples within the Laboratory Information Management System (LIMS) and reported in
Microsoft® Excel spreadsheet data reports, which are presented in Appendix C.

For the validation recoveries, the exact sample weight was used in calculating the final residues
(pPpt).

The following equations are used for residue and recovery calculations for M750F002,
M750F036 and M750F037 in matrices of surface and drinking water.

. . . -b
a) Calibration curve: y=mx+b Solving forx:  x= yﬁ
Where, m = slope
b = y-intercept
X = Amount found (ng)
y = Peak area

(injection size (mL) x sample vol. (mL))
final sample volume (mL)

b) Amount of sample injected (mL)=

c) Residue found (ppt) = ——amount found (ng) x 1,000,000

Amount of sample injected (mL)

_ Residue in sample (ppt)

d) Recovery (%) = Amount fortified (ppt) x100

As an example, calculations to obtain M750F002 (primary transition) recovery results using
16080503-Recovery1-2 from work order WO-16080503 (drinking water) are shown below:

a) Calibration curve: y = (1.1e+007)x + 989

26767 - 989

Solving for x:  x= o0 - 0.002348 ng
b) Amount of sample injected (mL) = W =0.08 mL
¢) Residue found (ppt) = 222" x 1,000,000 = 29.3500 ppt
d) Recovery (%) = % x 100 = 98%

Statistical treatment of the data included calculation of means, standard deviations (SD), and
percent relative standard deviations (%RSD). These calculations were performed using
Microsoft® Excel and LIMS software. Results were rounded only for reporting purposes. No
calculations were made with rounded numbers.
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Appendix A. Recommendations/Findings for BASF Analytical Method D1605/01
The following recommendations should be incorporated into the technical procedure:
1. Section 4.2: Instrumental Analysis

Some method modifications were done to successfully complete this ILV. Please see
below.

i. For analysis of M750F036 using the XBridge BEH Phenyl LC column, an
injection volume of 40 pL was used (versus 100 uL as stated in the
method).

ii. For analysis of all analytes using the XSelect HSS T3 LC column, an
injection volume of 80 pyL was used (versus 100 uL as stated in the
method).

There were no findings in this ILV. Method D1605/01 was run with the following changes:

1. The ILV used the transition m/z 245.99 — 149.00 for the quantitation transition and m/z
245.99 — 70.00 for the confirmation transition for M750F002. The transition’s sensitivity
was opposite of that in the validation and showed to be more sensitive and rugged with
less interference. Both transitions have been validated and either can be used for data
generation.

2. The following columns were used during the validation:

i. Xselect HSS T3, 150 x 3 mm, 2.5um
ii. Xbridge BEH Phenyl, 150 x 3 mm, 2.5 ym
3. The following columns were used during the ILV:
i. XSelect HSS T3, 150 mm x 2.1mm, 2.5 ym
i.  XBridge BEH Phenyl, 100 x 2.1 mm, 2.5 um
The difference in the column dimension had no adverse effect on recoveries, but did give
different retention times for the analytes. The differences are captured in the tables below:

Primary Chromatographic Conditions for all Analytes (XSelect HSS T3)

Secondary Column for M750F036 Using Alternate Chromatographic Conditions (XBridge BEH

Transition Retention TimeRetention Time
MRM Conditions (miz) (min) (min)
'Validation ILV
245.99 — 149.00
M750F002 — 75 b 6
245.99 — 70.00
M750F036 252.05 — 70.00 4.05 b0
M750F037 126.00 — 70.00
126.00 — 98.90 290 1.0

Phenyl)
Transition Retention TimeRetention Time
MRM Conditions (miz) (min) (min)
'Validation ILV
M750F036 252.05 — 70.00 3.90 15
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