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DETERMINATION OF HEXAZINONE AND YTS METABOLITES IN WATER

. Reason for Revision: To incorporate the addition of a sonication step- for the fnal
sample exwract in mixed solvent to ensure consistent recovery
for Hexazinone metabolite G3170 in soil pore (lysimeter) water.
This change will be used for all water samples.

1.0 INTRODUCTION

This standard operating procsdurs (SOF) is intended for the determination of residues
of hexazinone and hexazinone metabolites A (IN-T3937;, B {IN-A3%28), C (IN-
T39335), Al (IN-G3453), 1 (IN-1S472), and G3 170 (IN-G3170) iz water.

2.0 'EQUIVALENC_E STATEMENT

During the conduc: of this analysis, gquivaleat appararus, solvents, glassware, or
techniques (such as sample concentration) may be substruted for those specified in
this method, except, where otherwise noted. In'the event an equivatent piecs of
equipment or an equivalent technique is used, its use will be documented in the study
records, when appropriate. - . - - .

30 MATERIALS

3.1 Apparatus and Equipment

Assorted laboratory glassware including: graduated cylinders, short stem glass
fuanels, pipets, volumetic flasks, evaporating flasks, microliter syringes.

Analytical Balances: Analytical balance capable of weig'hing to 0.1 mg for
weighing analytcal standards

Cemtrifuge Bogtles: 250 mL Nalgene® polyethylene bottles with screw cap
closures

Evaporators: N-Evap, Model 115, attached to a nitrogen source
(Orgenomation Asscciates, South Berlin, MA)

Filter Paper: Whatman, #541
-12-
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Gas Chromatograph:

GC Co[umn:

Mixer:

EDP Electronic Pipets

with suitable tips:
Reservoirs (75 mL, 25 mL,

or 15 mL) and

adapters for use with

SPE cartridges:

Solid Phase
Extracdon Apparatus:

Solid Phase
Extraction Columns:

Test Tubes:

Ultrasonic Bath:

DuPont-2548
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Hewtett-Packard $390E gas chromarograph equipped
with an N/P detector, an HP6890 Aurosampler, and an
HP 33650 ChemStation

15 M x 0.53 mm i.d. fused silica column crossbonded
with 0.5 zm film thickness Rix-35 '

Vortex Genic 2 (VWR Scieatific, Bridgeport, NJ)

Rainin, Ridgefield, NJ.

Varian Analyﬁcai Instruments, Suﬁnyvalc,— CA

Vac Elut Mod# 3PS 24'(Varan Analytical Instruments,
Sunnyvale, CA), or

Visiprep™ Solid-Phase Extraction Vacuum Manifold
(Supelco, Inc., Bellefonte, PA) -~ - - .

Supelclean™ Eavi™-Carb SPE Tubes; Custom, 12 mL
Polypropylene Tubes with Teflon Frits packed with 1.5
gram of ENVI-CARB (Supleco, Inc., Bellefonte, PA)

C18 Mega Bond Eiut, 6 ce/1 gram (Varian Part £1225- -
6001) (Varian, Inc., Harbor City, CA)

16 x 100 mm, borcsilicate, silylated, with Teflon®-lined
SCTew caps

Branson Model 3200 Ultrasonic Bath (VWR Scientific)

-13-
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© 3.3

Reagents

Acstone:

Dimethyldichlorosiiane:

Ethyl Aceuate:
CGlacial Acstic Acid:
Hexane:

Methanol:

Tolﬁeﬁc:

Water:

Primary Standards

DuPont-2548
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Pesdcide residue quality

Supelco, Catalog No. 3-3009 (Supeico, Inc., Beilefonte,
PA} © ‘

. Pesticide residue quality

Reagent grade
Pcsu'cidt;..:esidue quality
Pesticide residue quality
Pesticide resi_duc qua?ity '

HPLC grade

Analytical grade, available from DuPont Agricultural Products Global Technology
Division, E. I. duPont de Nemours and Company, Wilmington, DE

" Analvte Standard Tdentification
Hexazinone, DPX-A3674
Metabolite A IN-T3937
Metabolite B IN-A3928
Mermabolite C IN-T3935
Metabolite Al IN-G3453
Meubolite 1 IN-IS472
Mezabolite G3170 IN-G3170

214 -
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Rea&e.nt Preparation
SmM Acetic Acid
Add 173 L glacial acetic acid per one liter of I2PLC g—adc water, Record the pH of

this solution. This solution is stable for approximately two wesks. Discard the
solution when it starts showing sigos of bactzrial contamination. '

9:1 Acchtoﬁc:BmM Acetic Acid

Mix 90 mL acetone with 10 mJ'.. 3mM acetic acid soluticn. Prepare fresh daﬂy
9:1 Methanol:3mM Acstic Acid

Mix 90 L. methanoi with 10 mL 3mM acetic acid solurions. Prepare fresh daily.

Mixed solvent solution (20% ace'one.’SO% ethyl acetate/30% toluene GC Dilutine
Solution)

In 2 50 mL mixing cylindef add 10 mL acetone and 25 mL ethyl acstate. Dilute to
volume with toluene. Mix well. Prepare fresh as needed.

Analvtieal Standard Preparation

Stock Standard Solutjons

12.5 mg (corrected for purity) of each analytical standard is accurately weighed,

‘quantitatively transferred to a 25 mb volumetric flask, and brou§ht to volume with

methagol to make individual stock staddard solutions having a concentration of
500 ug/mL. These stock standard solutions are to be stored at 1-8 °C when not in
use. These solutions are stable for approximately six months whea stored under these
conditions,

Fortification (Spiking) Solutions
Typically, mixed standard solutions contaiging all seven analytes per standard
scluticn are prepared by adding the appropriate amounts of standard solutions into a

volumetric flask and diiuting to volume with methagol.

For preparation of various standard cencentrations se= form ML 471 in Appendix L.
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Store ail spiking soiutions in a refigesator when not in use.

Intermediaie Standard Solutions

Typically, intermediare standard solutions containing all analytes are used to prepare
the GC standards. The iniermediate standard solutions and the GC standards ara
prepared in volumetric flasis and diluted with mixed solvent solution (20% acstone/
50% ethyl acztate/30% tolueac).

For preparation of various standard concentrations see form ML 472 in Appeadix I.
Store these staﬁdard .soluticns in g reffigerator whea not in use,

GC (Calibretion) Standard Solutions -

Typieally, GC standards comiumg all seven analytes are prepared. For preparation
of the various standard conczatrations, see form ML 472 in Appendix L.

Store GC standards in a refrigerator when nét in use.

ANATLYTICAL PROCEDURE -

Princinle

A suitable aliquot of the sample is acidified and conceatrated by solid phase
exwraction {SPE) using disposable gaphitized carbon cartridges. The analytes ars
eluted from the SPE column with acid-acatone solution. The eluate is evaporated to
dryness and brought to the water phase for a second column cleanup using C18 SPE
column. The analytes are eluted from the column with acid-methanol. The eluate is
evaporated 10 dryness and the residue dissolved in a suitable mixed soivent solution
for gas chromatographic analysis using NP detection. -

Samuple Preparation

Note: Use disposable laboratory equipment whenever possible. All glasswars used
for the analysis must be meticaulously cleaned prior to use.

L. Measure the amount of sample for analysis in a graduated cylinder. Record
the volume of sample used for analysis.

.16 -
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Transfer the sampie alcuot for analysis to 2 250 mL polyethylene bottle
Fortify ar this point. Acd water to the sample so that the total volume prior to
addition of acid is 100 mi. Swirl to mix. -

Acidify the sampie with 20 tL glfacial acatic acid. Swirl to mix.

Filter the acidified sample into a second 250 mL polyethylene bottle. The
sample is now ready for SPE column processing.

Solid Phase Extraction (SPEVConcentmﬁon :ind Puﬁﬁcaﬁon

Pack the carbon column by gently pushing the column frit cnto the carbon
packing. Condiden the column with one colurnn volume of 9:1 acetone: 3mM
acetic acid. Elute to dry and dry the column for approximately 30 seconds
more with vacuum, 2djusting the vacuum gauge to minimize toss of small
amounts of carbon. Continue conditioning the column. with two column
volumes of water witheut allowing the column to go to drv. Discard all
elutions. ) -

Attach a reservoir to the cartridge and pass the acidified sample through the |
cartridge. Use vacomm o facilitate sample elution. Do not allow the carmides -
10 g0 to dry. Discard this sample load. Remove the reservoir, ;

Rinse the sample contziner with one column volume (10-11 mL) of water
and add rinsing to the coiumn. Elute to dryness and dry for appm,gimatc[y 30
seconds more with vacmn. Adjust the vacuum gauge to minimize the loss of
small amounts of carbon. Discard this wash.

Rinse the column with cre column volume of hexane. Allow the hexane wash
to go to dryness and drv for approximately 30 seconds more with vacuum,
Adjust the vacuum gauge to minimize the loss of small amounts of carbon.,
Discard the hexane wash

Elute the analytes into 2 16 x 100 mm silanized glass test tube {marked at
approximately | mL 2nd approximately 5 mL) with 10 mL of 9:1
acetone:3mM acsdc acid. Elute by gravity, However, vacuum mav be used
to start the elution. '

Note: Ses Appendix [ Jor detailed insouctions for silylating glassware.

THIS IS A STOPPING POINT. Refrigerate extracts for further processing.

-17 -
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Evaporate the sampie exwact 10 agproximately | mi at 40 °C - 50 *C using
the N-Evap. ‘

Wash the suics of the sample test tube with approximatetly 2 mL ac=tone and
evaporate the exmract to 0.2 to 0.5 mL.

" Repeat wa.shiﬁg the sides of t.bc test tube with a sccond 2 mL ;iortion of

acsione.

Take the extract to dryness.

Dissotve the residue in 200 ;.cL acetone. Bncﬁy vortex the extract and sonicare
for 5 minutes. Again, vortex brjefly.

Add approximateiy 1 mL of water and evaporate to the water phasc_

Add approximately 4 mL HPLC water a.nd continue the evaporation step to
ensure removal of all traces of the acstone.

Adjust to appro:cimﬁtcly b1 mL with HPLC water,

THIS IS A STOPPING POINT. Refrigerate extracts for further processing,

Vortex. Sonicate for 5 minutes. Vortex. The extract is now rcady for
additional SPE column cleanup.

THIS IS A STOPPING POINT. Refigerate extracts for further pracsssing. -

Additional Column Cleanup with C18 SPE Cartridge:

Note: To ensure uniformity of the column packing in the cartridge, tap the cartridge

on the lab bench, then geatly push the column frit on to the column packing
prior to use.

Pass 5 mL 9:1 (Methanol:3mM Acetic Acid) to the column. Elute to dryness
and dry for 30 seconds mere with vacuum. Continue conditioning with 2 x 5
mL HPLC water without allowing the celumn to go to dryness.

Load the aqueous extract from 4.3.14 on to the column and elute to
approximately 1 cm above the coiumn packing.

-18 -
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Rinse the sampie test tube with aggroximataly 2 miL EPLC warer and add this
rinsing to the column. Elute iust to drvness. Discard the sample load and
wash. ' ' )

Wash the column with 2 x 5 mL hexane. Elute the second 5 mL hexane wash
to dryness. Continuc drying the column for 30 seconds more with vacuum.

‘Discard the hexane washes.

Elute the anaiytes into a 16 x 100 mm sijanized glass test tube calibrated at
4.0 mL with 10 mL 9:1 Methanol:3mM Acetic Acid. A suitable reservoir may
be ws=d for this step to facilitate elution. Elute by gravity. However, vacuum
may be used to start the elution.

THIS IS A STOPPING POINT. Refrigerate sxtracts for further processing.

Concentration and Processing of Sample Eluates for GC Analvsis:

1.

Evaporate the sample extract to approximately | mL at approximately 50 °C
using the N-Evap.

Wash the sides of the sample test tube with approximateiy 1 ml methanol and
evaporate the extract to 0.2 to 0.5 mL.

Repeat washing the sides of the test tube with a second | ml pordon of
methanol.

- Take the extract to dryness. Determire the final volume of the extract at this

point so that the concsnration of the sample in the final extract is 25 mL/mL.

Dissolve the residue in a volume of acstone equivalent to 20% of the final
volume of the extract. Briefly vortex the extract and sonicate for 5 minutes.
Again, vortex briefly.

Add a volume of ethyl acetate equivalent to 50% of the final volume of the
extract and ensure complets solution of the anaiytes by vigorousty vortexing
the mixmure.

Adijust the final volume of the sample extract with taluene. Sonicate for §
minutes. Mix thoroughly for GC analysis. The final concentration of the
sample in the extractis | mL =25 mL. :

-19-
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GC Analvsis

Note: The column and conditions stated in the method have besn sadsfactory for the
matrix being analyzed. The specific column packing/coating, carrier gas,
- column temperature and flow rare listed are typical conditions for this analysis.
Specific conditions used will be noted on each chromatographic run and will

"not otherwise be documented. :

Queratng Conditions
Instrument: HP5890E gas chromatograph equipped with an N/P detector,

electronie pressure controlled inlet {(packed/purged), an HP6390
autosampler, and an HP 3365 II ChemStation. o

Columa: © 15 M x 0.53 mm Ld. fused silica colemn crossbbnded with
0.5 pm film thickness Rte-35
Inlet Liner: 2 mm id. liner lightly packed with fused silica wool

-

Injection Volume: 2 ul
Carrier Gas: Helium

tow: Columnn: 5 mL/min. {constant)
Makeup: 15 mL/min.

Temperature; [njector: 290 °C

Detector; 235°C

Column: Initial: 150 °C ‘
Rate 1: 25 *C/min. to 275 *C hold 2.2
minutes,
Rate 2: 10 °C/min.
Final: 235 °C hold for 1.00 minute

Samule Analysis

Prepare a four-point standard curve by injecting constant volumes of combined
analyte standard sclutions prepared in a mixed solvent solution. Use constant volume
injections for sample extacts as well.  Sample responses not bracketed by the
standard ctrve require dilution and reinjection,

230 .
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Caleulations
Calculations for  insoumental analysis are conducted using a validated software
application to create a standard curve based on linear regression. These regression
fimedons are used to calculate a best fit line (from a set of stzndard coneentratons in

#g/ml versus peak area response) and to determine concsamations of the analyte
found during sample apalysis from the calculated best fit lige.
The equation used {or the least squares fit is:

y=mx+b

where,

¥ = peak area response

x = pug/mL found for peak of interest

m = slope

b = y-iptercspt
The calculations for ppb analyte found and percent recovery (for fortifed samples)
for each of the seven analytes are:

l. ppb analyte =

uglmlL analytz found x 1000 % mL final volume x G di. facr,
mL sample

whaere:

pg/ml analyte is calculated by linear regressicn based on peak area

response.
1000 = conversion factor fom ugto ng
mL sample = amount of sample analyzed

-21-
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mL finai volume volume of final exmact submitted to GC

GC dil. fact. the magnitude of dilution required to
bracket the response of the sample within
the standard curve responses. Whexn the
sample requires no dilution, the GC
dilution factor = 1

2. The percant recovery for fortified control samples is calculated as follows:

bund in forrfied controf - pod found in conerel
%-chovc:}'7=‘ppbf fn fora: — X 100

ppb added

5.0 FERENCES

1. Dupont Report No. AMR 3888-95 (Draft), "Analysis of Hexazinone and
Metabolites in Soil and Groundwater using GC/MS," received 11/22/95.

2, Dupont Report No. AMR, 2896-34
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Sitylation of Glassware

Puipose:

Silylation is a process used to chemically treat glassware in order to prevent or minimize
binding of analyte residues to the glass surface.

. . Caution: DO NOT ALLOW DIMETEYLDICHLOROSILANE TO COME IN
CONTACT WITH WATER. CHLORINE GAS AND HYDROGEN
CHLORIDE GAS WILL BE PRODUCED.

THIS PROCEDURE MUST BE DONE UNDER A FUME HOOD, THE
TECHNICIAN MUST WEAR HEAVY LATEX GLOVES.

Procadure:

1. ©  Prepare 100 mL of 2 5% (v/v) solution of dimethyldichlorosilane OMDCS) in
hexane.

To a glass stoppered glass container (approximately 200 mL volume) add 95 mL
hexane. Slowly add 3 mL DMDCS. Stopper and invert to mix.

Larger volumes can be prepared using the proportions discussed above, however
attemot to prepare amounts that will be nearly totally used to avoid disposal of excess
solution. . '

2. Pour a small amount of the DMDCS solution into the glassware to be treated. Rotate
the glassware to thoroughly coat the inside surfaces. Pour excess solution into the
next piece of glassware to be treated.

3. Allow the treated glassware to dry (approximately 20 minutes). Rinse with deionized
water, then acstone. Again allow to dry.
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Glassware is now ready for use,

Note: o

Any glassware that is cleaned with a brush after it has besq silylanized,
must be resilylanized.

Store pure DMDCS at room temperature.

5% solutions of DMDCS in hexane are stable for 5 days when stored.
weil-stoppered at room tesiperature.

SOP Prepared by: __Frances Brookey

Kevin Clark
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ANALYTICAL METHOD FOR THE DETERMINATION OF HEXAZINONE AND
METABOUTES OF INTEREST lN SoiL AND WATER USING ELECTROSPRAY-

LC/MS/MS
F. W. Brill, Tom Gardner

SUMMARY .

A residue method is described for the extracdon, purificadon, and quagdudos of hexazinons (DPX-
A3674) and meabolires A (IN-T3937), A-1 (IN-AS433), B (IN-A3923), C (IN-T3935), 1 (IN-IS472), and
(35170 (IN-G3170) iz soil and waser..

Wﬁmr samples (20 mL) were Hitered, concenrated, and purified using solid phase extracdon caridges
(Eavi-Carb and C18). The insmumenm] analysis for detecdon and quantimton of the analytes was
aceomplished by LC/MS/MS with an eiecmosproy interface in multiple seaction monitoring (MRM).

Soil sammples {5g) were extracted with £.1M KH.PO/0.5M NaCl soiudon, filiered, concantramd, and
purified using solid phase exmaction carwridges (Eavi-Carb and C18). The instrumental snaiysis for
detection and quantimtion of the analytes was aceomplished by LC/MS/MS with an electrospray interface
i multiple reaction monitoring (MRM).

Tke limit of qua.n.ntanon (LOQ) for water was 0.100 ppb for hexazimone and all 6 metabolires. The LOG
Yor soil was 2.0 ppb for hevazinone and alt § menbalites. Test samples were forifi=d at the LOQ and § x
LOQ for each analyre in both soil and water to validate the method

To be compieted .

-
-

INTRODUCTION

Hexazinane (DPX-A3674) is the 3ctive ingrediext in Velpar® berbicides registered for posteTergence
control of many anaual and biennial wesds. Analyte swucmures, chemical pames, DuPont code zumbers,
and Cremical Absraces tegisty aumbers are provided in Figure 1.

In this method, water sampies are acidified, fltered, purified and concenmated by SPE. A combination of
an Envi-Carb and 3 C18 SPE step are used to remove most magix and substances that muay interfere witk

the insTumental analysis..

The purified exmracts were analyzed by ESI-LC/MS/MS using positive mode multiple reaction monitoring
(MRM) for hexazinone and metabolites A, A-1, B, G, 1, and G3170. Quanitation was based on the
integration of a single MRM wansition response. This analysis quantitadvely detects hexazinone and all §
menbolites, the LOQ for eack determined to be 0.1 ppb in water and 2.0 ppb in soil.

To be completed

MATERIALS

Equivalent equinment and materials may be substituted unless otherwise specified (ses section 5.3% note
any specifications in the following descriptions befors making substirutions. The equivaleacy suicabiliry of
any substitution should be verified with scczprble conol and formificaten recovery dama, The materiais
are listed in order of first appearance in the method.

Eguipment
Supdards Precaprion:

DRAFT
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Mettler AE 163 analyoeni bafancs (vcnter [nsmument Corp., Hightstown, N.1.)
Pipervipipenors and dus suinble for presarstien of stndards and sample ferdficaons
Assoried flasks, beaksss aad voiurcemic cyiindsrs

Sarmple Extnicton:

-

Metler PM460 top-loacing analytical balancs (Menler Instrument Corp.)

2%0-mL high de=sity poivpropylese cmmmrifuge mbes (Nalgene)

RapidVap® Evaporaton System (Labeonco Corp, Kansas City, Mo.)

Tissumizsr® bomogezizer Model FTD-1310 (Tekmar Company, Cinctanat, Ohio)
0.45-pm filter umit, PN, 150-0045 (Nalge Company, Rockester, NY)

Sorvail® RCSC cearifuge with §534 rotor (DuPont Company Sorvall® Products,
Wilmingter, Del) or [EC HN-51 centrifige (Damon/[EC Division, Needham, Mass.).

Buckner Fuzmel
Filter Paper, Whatnan #5 (Cat. No. 1005 070) to fit Buchner Fuane]

Samwle Purificaton:

LCMS Anaivsis

The follomng

C13 Mega Bond Etuc®, 20¢e/1g, PN, 1225-6001 (Varian, Harbor City, CAL)
Supelclean™ Envi-Card SPE colume, §¢ml/1.5¢, CUSTOM (Supelen Inc., Bellafonte,
Pa)

15.ml, cap. resexvoir, =npry, P.N. 12!--1010(\’anan) Luer stopeack, P.N. 1213-1005
{(Varian}; Bond Elur® acapters, P.N. 1213-1005 (Varian)

N-Evap Analytical Evaporator, Model 111 (Becton Dickinson & Co., Franklin Lakes,
N.J)

2yum, 13-zom AcroDise 13CR PTFE syringe filter, PN, 4422 (Gelman Scieaces, Azn
Arbar, Mich.)

4_5-um, 25-gun Acrobiss 13CR PITE syringe ﬁ.l:zr PN, 4419 (Gelman Sciences, Ann

Arbor, Mich)
Vicmumn manifeld, PN. 5-7030 (Supeles Ine., Bellefonte, Pa)
3200R-4 Bransonic® Ulrasonic Cleaner (Bransonic Ultrasonics Corp., Danbury, Corz).

LC’MS system was us=< for this methed including equipment necessary to divert the

flow going into the mass specometer 10 waste 3nd of post-columa spliting of the HPLC flow.

-

Micro-Mass Quagre I Tiple sector quadrupole instrument with API sourcs! :.m:rfac-
configured for EST apesation

MassLynx dat acquisition software nunning 1mder Windows NT.

Waters Model 1100 H?L.C system including pump module, autosampler, degassing
modute, column comparmment module, (Waters Corp., Milford, Mass.)

Elecmically-2cmuated, kigh-pressure 6-port switching valve with 1/16 in. fitings, ¥ECSW,

used for efflueat diversion from MS (4-pert valve would be 2dequate, #EC-lW') Valeo

Insmyment Co., Inc., Houston, TX)
High-pressure stainless steel 1/16 in. fiming tee, ¥ZT1, forusc in posl-column flow

spliting. Split rario adjusted by altering restriction on wasie-side of te= by sltering
length of capillary whing. (Valco lnsrumeat Co, Inc.)

Zorbax® 4,6 mm id x 250 mm Rx-C3, 5-pm parcicle size, PN, 880967-901 (MAC-MOD
Anzlytical, Inc., Chadds Ford, Pa) Substitute columas may give sub-optimal
performance.

3.2 Reagents and Standards

Reaeems:
.

OmaiSolv® glass disclled acztone, bexane, methapol

DRAFT 3
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»  Baker Analyzed Reagent potssium phesphate, dibasic, erysal, P.N. 3252.01, KH.PO,

. (IT. Baker, Phillipsourg, N.I)

¢ "Baker Analyzed Reagent' sodium chieride, crystal, PN, 3252-01, KH,PO, (1.7. Baker,

Phillipsburg, N.J.)

*  GR glacia} acstic acid (EM Scieacz)

o All water was Milli-Q® distlied, deionized water (Millipere Corp., Bedford, Mass.).
Standards: All standards were synthesized by DuPoat Agriculnual Produe:s, Wilmington, DeL Standards
should be greater than 95% purity

» DPX-A2674-213 (hexazinooe)

¢ IN-T3937-3 (mewbelite A)

»  IN-G3453-2 {membolite A-1)

o IN-A3923.4 (membolits B)

¢ IN-T3935-3 (membelite C).

e INJS472-2 (membolite 1)

¢ IN G3170-2 (metabolite G3170)

i3 Safety and Heaith
No unusually hazardous materials are used in this method  All appropriate material safesy dat shesis
should be read and followed, and proper perscnal protective equipment should be used.

4.0 MeTHODS
'3 . Principles of Analytical Method -
411 Sample Extraction

The 0.1M KH.PO/0.5M NaC] soil extraction solution yielded kigh recoveries and has besa demonstrated
as an effective extraction agent for hexazinone and its menboiites. Wnc: is not exwacted, it is dircctly
filtered, concenerated, and purified on the SPE columns.

4512 Ezrract Purificarion
Carbon phase (Eavi-Carb) and Reverse phase (C13), Bood Elar® SPE procedures are used to srovids
extensive extract purification. The water and the soil extracts are passed onto and retained on Eavi-Carb
columns. The column is then washed with water and hexane to remove most of the matrix material, Eluton
is with an acetone:3 mM acstc acid (90:10 v:v) solution. The acztone in the eluate is removed and the
sample is broughs wp in waser and loaded onto a C13 column. The C18 is thea wasked with water and
. hexane, following which it is eluted with methanol The sample is blown dowa to dryness through a series
of procedures designed to minimize loss of anzlyte on the continer walls ::nd is brought up to a final
volume iz water, for a final filtation and LC/MS :m:.lysu.

413 LC/MS Anolvsiz ‘
The method ytilizes ¢lectrospray fonization (ESI) and is operated in positive ion mode using Multiple
Reacrion Monitoring, (MRM) on the Micromass ipsmumennation for all of the analytes. A single transition
was monitored for each apalyte: (MH+1] fragmenting 1o the {M-cyclobexane moiety]”. Seleczion of these
transitgons was based upon the mass spectra generated during the method development process with the
instrumeat in scanning mode. The spectra gearrated by ESI-LOMS for the analytes are shown in Figure
2. The base ion, [MH]", for each analyte is selected for quantimeon. The sensitvities of eack analyte
varied, the G3170 showing the least sensitvity in the positive ESI SRM mode, the hexazinone showing the
mosth
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4.7 Anglytical Procedure

4217 Glassware gand Zguipment Cleening Progcedurey

Disposable labware are used whenever possible in this metbod  Reusable labware, which includes the
evaporation vessels and volmmetries for srandard solutioas, ars cleaned by washing with a aboratory grade
detergeat followed by tp water rinses (3) and distlled warer Sinses (3). A final acetone sinse may be used
to remove the residual water and promote drying. Comi ite=s of glassware mst be treated silanized 10
prevest absorption of anafytas onto the glass.

422 -_Preparation and Stabilitv of Reagent Solutions

0.1M KH.PO /0. 5M NaCl Solution; Add 13.6g KH.PO, and 28 3¢ NaCl into a 1 liter volumermic fask
Dissalve the compounds with HPLC oc Mili-Q wazr, Brizg to voluns and mix welk Recard the pH of the
sohuden {should be —3). This solution is sable for ! menth, discard earlier if it show sigas of turbidity or
bacteris growth. Scale volume a3 necessary. '

3 mM Aeetic Acid: Add 173 pl of glacial acetic acid per | L of HPLC or Milli-Q watez. The solution is
sable for 1 month Discard earlier if it shows signs of wrbidity or bacteria growth,

110 diluted Glaeial Acetic Acid Prepare 2 1:10 dilution of giacisl acesz acid by placing 9 ml of HPLC or
Milli-Q water into a 135 mE plastic centrifuge tube or any other suitable conmines with a cap. Add 1 mL of
glacial acetic acid, mix carcfuily. Cap when not in use,

Extraction solution for Soil; is prepared by combining acetene and the 0.IM XH:PO,/0.5M NaCl Solutica
in 2 90:10 v/v ratio. This soltion is prepared daily as needed, however will be smble for 1 month.

90:10 Acetone:3mM Acetic Acid Solytion; Mix 50 mL of acsmne with 10 =L of 3 mM Acetic Acid
solution. This sohtion is used for SPE cohmm condiioning and elutior. Scale volume as needed, stable for

1 month.

90:10 Methanol:3mM Acetc Acid Solption: Mix 90 mL of methanol with 10 mL of 3'mM Acede Acid

solution. This solution is used for SPE columa conditioning and cluton. Scale volume as needed, stabie for
1 month

HPLC Agueous Mobile Phase: A 0.01M acstic acid solution for use 35 mobile phase is prepared by flling
a 1 L volumetric flask with distlled, deionized water, adding 600 pL of conczatmated acedc acid, geatly
aginting the mixnure, and difuting ‘o volume in distilled, defonized warer. This solution should be
prepared as needed or sooney if turbidity or bacterial growth is observed

423 Stock Solutions Preparation
If possible, standards with 3 purity grester than 95% are fo be used. Individual 10022-ug/ml. stock
standards solutions for hexarinone and the § listed menbolitzs were prepared by weighing 5+0.1 mg of
each stmdard in 2 separate, tred 50-mL volumerric flask and diluting to volume in acetans. Sample
weights were determined to 3 significant Sgures, The nalystical balancs must provide a weight precision
te 3 significant figures, or the amount and volume has 10 be adjusted to mest this criteria. For example,
increase the amount to 10.020.2 mg and use 3 100-ml volumzwic flask. Clearly label each stock solurion
with date prepared, analyre, and concentradon. Stock solutions are stored under refrigeradon (422 °C) and
must be repiaced ar least every 120 days or whea approximately half-volume. Kes=p siock solutons
stoppered to restrict solvent evaperatdon
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424 Intermediate Standard and Forrificardon Soiution Preparcrion
WaterSoil Initermediate Standard: Ao Intermediate 1.0 pgyml suixed smudard soiudon is Tide from the 7
individnal 100 pgml stock solutions. Placs 0.5 mL of exct of the 7 individual 100 pgmi stock sofutons
mr a 30 ml volumeric {lask using s pipet Place the voiwmezic onto the N-Evap aad pass aimogen
through the flask 1o blow off all of the acstone, remove immmediarely. Add HPLC or Milli-Q water and fill
m the 50 ml_ Ype, Vorte=, sonjicate for 5 min.

Water Fortification apd Standard Solution: A 50 ng/ml water fortficaton and smndard seiusog is
prepared from the mixed 1.0-pg/ml lotermediate Standapd, Remove the Intermediate Smndard from the
refrigerator and allow it to reach room temeperacure. Then shake by haed 10 insure standard consistency’

fore making dilutions, Placs 2.5 mi of the [.0 pg/ml. miermediate stock soluton o a 30 mi,
volumetric flask. Fill up to the line with water and mix. Label the solution with the date frepared, analytes,
and conceamation. Store the solution in the refrigerator. It is stable for 90 days. .

Soi] Fortification and Standard Solution: A 200 ng/mL wiater fortification and standard solution is prepared
from the mixed 1.0-pg/ml Intexediate Standard, Remove the Intermediate Standard from the refrigenator
ang aillow it ta reach room temperanure. Then shake by hand to insure standard coesistency before making
dilutions. Place 10.0 mi. of the 1.0 pg/ml intermediate stock soluron into 2 50 mL volumexic flask, Fil
up to the lins with water and mix. Lahe] the solution with the date prepared, apalytes, and cone=niration.
Store the solezion in the refrigerater, It is stable for 90 days.

4.2.5 LC Colibration Standard Selution Set Prepararion
¥ater: The calibration standard set is grade from the 50 ng/ml Water Fortification and Sandard solytion,
Remove the Warer Fordfication and Stadard solution from the refigerator and allow it to reach rogm
temperature, Then shake by hand to insure standard consiswescy before making difntions. Refzr to the able
below. Placz the specified atiquot of the 50.0 pg/mL Water Fortifieation and Standard sshuton into 2 10
mL vohrmetric flask. Fill to the line with HPLC or Milli-Q® water. Labet as ealibration sandard solutions
with date prepazed, analytes, and concsniration, Store these solutions in the reffigerator. They are stable for

90days.
Ideanfier Aliguot of 30 ng/mL Std.ful) Finat Vol Standard Conesomarien (ng/ml)
W51 2000 10 mL 10 :
ws2 . 1000 10ml 5.0
w53 400 10l 20
WS4 134 10 mL 0.67

Clearly labet the calibration solutions with the date prepared, analytes, and concentration. Autosamrpler
vials should be filled to approximately 2/3 capacity and capped to minimize solvest evaporadon, The 10
mL volumetric flasks of standards will be stable for 2 wezks. Use fresh aliquots from them for each

analysis set.

Soil; The calibrtion stidard set is made from the 200 ag/mL Soil Fortification and Sandard solution.
Remove the Soil Fortificatien and Standard solution from the refrigesator and allow it ta reach room
texpezature, Thea shake by hand to insure stindard consistency before making diludons. Refer to the mable
below. Place the specified aliquot of the 200.0 ug/ml. Soil Fortificaton apd Standard soluton into 3 10 mE
volumemie flask. Fill to the line with HPLC o Milli-Q" water. Label as calitradon standard solutions with
date prepared, anaivtes, and conezamadon. Store these solutions in the refrigerator. They ars smble for

%0days.
Identifier  Alicuet of 200 nerml Sed.(ul} Einal Vol. Standard Concznrarion fme/ml )
SS1 2500 10 ml, 50.0
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582 1250 10l 250
853 . 00 10 mi 10.0
854 167 10 mi 3.33

Clearly labe] the calibration solutions with the date pregared, amaiyies, and concsamation. Aumsamzier
vials should be filled to approximately 23 cxpaciry and capped to minimize solvest evaporagen, The 10
mi volumeric flasks of sandards will be smble for 2 weeks. Use Fesh aliquots from them for =ach
analvsis set,

426 Source and Chargcrerization of Sampies

427 Storage and Pregrocesting of Samples

428 _Sample Fortificgtion Procedire
Water; All water test satwples are forified with kexasinone and ths 6 listed metabolites from =2 50 =g/ml,
Water Fordficarien and Sandard soiutions The sppropriate fortificadon valume is drawn inro a
pipevpipedor and placed into 20 m, of water. The water is then mixed. Refer to the table beiow for &
volumes of Water Fortification and Standard solution to use for making th: LOQ ard 5 x LCQ
fortfications,

Soil: All soil test sarmples are fortified with hexazinone and the § listed metsbolites from the 200 oyl
Soil Fortification and Standard solutions. The :rppmpm:e fartificatidn voiume is, drawn intw 1
pipev/pipettnr and placed into 5g of soil. The soil is allowed to stand for 10 mitutes. Refer to the mbis
below for the vohanes of Soil Fortificaton and Standard solution 1o use for making the LOQand 5 x LoQ

fortifications,
Mamix A mountta  Volume Fortification Seln.  Volume Fortification Soln.  Levels: afl analvies LOQ
Fortify) Low Forxification {LOCY High Fortification {T.O 2nd Sx LOO
Water 20 mL 40 pL 200 pL 0.1 zgb,. 0.5 ppb
Seil 5g 50 250 2.0 zzb. 10 ppb

4293 Concentration and Purificatign Procedures for Barer
Soluton Requirements/Sample {extraction + purificadon):

Milli- Q water 50 mb
methagol 10 mL
Bexane 10 mb
$0:10 acctone: 3 mM Acetic Acid 10 mL
90:10 methagol:3mM Aceric Acid 10 mL

SAMPLE CONCENTRATION AND PURIFICATION

Remove samples fom retigerator or freezer and allow to warm o room t=pesarery
Measure 20 mL of the water sampie and place it into a 250 mL cenmifugs Sonte,
Fortify test samples if required.

Add 30 ml of Milli-Q water and then acidify by adding 200 gL of the 1/10 iluras
glacia] ac=d¢ acid solution. Cap and briefly vortex mix.

BN
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ENVI-CARB BCOND ELUTY CLEANUP

L

!-J

()

Placs the ! ¥ g E=vi-Card Bood Elus® into the vaceum manifold and condition them by
placing 10 ml of %0:10 acz:ome:3 mM aczdc acid solution into the tubes and adjusting
the Jow 3 Sast & (-10 mUminwe). Using 2 geade vacyum to pull through ail of the
Liquid, let the coluzm dry for 30 seconds after the last of the liquid has exited. Load and
copdiden the solump with rve 10 ml volumes of warer. Do oot let the liquid fevel drap
beiow the op of tbe sorbent after the sccond water load has passed throngh Do ot
allow the tithe to cry. - .

Load the warer sacie onto the colum, in severai portiens if necessary due to columan
reservoir ezpacity. Tarn o the vacaum aad allow the sample to pass through the
colunms 1 3 slow &ip, Do zot allow e columa % go dry. Do not collect the liquid.
Plz¢s § mi of wares into the empty 50 ml centrifuge mbe, vortex, Placs this rinse onto
the Bord Exut and alow to pass through at a slow drip. Puli all the water through, allow
to dry, passing air Zxough for about 30 seconds after last drop has come off. .
Placs § mL of hexane mto the Bond Elut and allow to pass.through at a slow drip.
Allow to dry, passg air through for sbout 30 seconds after last trop bas come off,
Ovpen the vacinrm =amifold and place plastic 15 ml cenmifuge mbes into the manifold
in order to collect Se eluate,

Placs {0 mL of $0:10 acstone:3 mM acznic acid solution into the Bond Elut tube and
aflow 0 pass throegh ar a sfow drip. Pull all of the liquid thoough into the collection
tizhes. Brea’r the vaczum and remove the tubes containing the eluate. ’

Place sapmpie on xm N-Evap and evaponats to approximately 1 mi. at 40-50 deg.

Wash the sides of e sample test tube with approximarely 2 mal of 2cstone and
evaporate the exerace to 0.2 o 0.5 mL. Repeat this washing with 4 second 2 mIL volume
of acztone. Evaporare the sample to dryress

Add 200 pL, of aczwne to the wbe, vortex and sunicate for § minutes, vortex again. Add
approximamety 1 ok of water and cvaponate to the water phiise. Add approximately 4
mL of BPLC water and contnne the cvaporation stop to casure removal of all traces of
ac=tops This is a very critical step, the presence of any acetone will prevent the
polar analytes from being retained on the C13 column in Later steps.)

Adjust to spproxizarly § wl with HPLC water. Vortex, sonicate for 5 minutes, vortex

Proceed directty w tae CI8 SPE clean.up. This is a siopping point Samples can be
placed into the rzigesator for storage forup to 1 week.

c13 BOND- ELUT CLEANUP/FINAL PREPARATION .

1.

1

L

Placs the C18 Bord Elur® whes outs the vacuem manifold and condition them by
placing 5§ mL of methanol-3mM Acetic Acid (50:10 v/v) solution inta each tube and
adjusting the Dow 0 2 fast drip. Drain the rube and allow to dry for 30 seconds more
under vacoam, 1o tie same manner condition next with 10 mi. of water, in two § ml,
increxgents, waitng mul the first $ ml. is completely below the fit before adding the
sezond 5 ml Stop the flow when the level of the water drops slightly below the 10p of
the sorbent o the botom tube. Do not let the tubes dry.

Placs the Eavi-Card eiuate solution (step 11 ENVI-CARB cleanup zbove} into the C1§
Bond Eluc® mbe. Apply yacuum, open the stopcack and load the eluate onto the column
with 3 verv slow drip. Stop when the level of the liquid is 1 cm above the top of the
sorbent. Discard ©=e aqueous effluent.

Backrinse e origral Eavi-Carb eluate conminer by placing 2.0 mL. of water inug it
votiox mixipe for 3 ‘ow seconds. Pour this rinsate into the C18 carmidge. Allow this

. (rinse)warsr wash o pass through the C1§ and discard. Allow al of the water 1o he

drawn out of the ==, Inrmediately shut off vacuum, discard Joad velumpe
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4. Placs 5.0 mi of hexare into the C18 carxidge. Allow the Bexane to pass through at 2
moderate drip. Afier the hexane bas commpietsly passed through the coiumn, 368 anather
5.0 mL of bexane and aidow that (o completziy pass through the cojumn as weil Allow
the vacuum to pull air through the cartridge uncl shere is a0 more dripping. :
5. Break vacmnn and place 4 new 15 ml plastic coamifuge tube into the vacuum manifold
under the C19 tabes to collect the eluate,
6.  Place 10 mL of methanol:3 mM Acstc Acid (90:19 v/v) soluton into the colump,
Allow the siuate 1o p:\s.s through at 3 modezaes drip and collest. Discard the C18
cojumn.
7.  'When elution is Snished, place the tube contining the cxwact anta the N-Evap and
blow it down to spproximawely | mL -
3. Wash the sides of the tube with approximately | mE rmethacol and blow down 1o
approximately 0.2 ¢ 0.5 mL. Repeat with another ] ml. wash and blow down 10 dryness.
Iramediately stop the nirogen Sow and remove the ube fom the N-Ev:lp
9. . Add gxactlv 2.0 ml of EPLC or Milli-Q wawer o the tube conining the evaporated
C18 chuatz, Voriex mix for § seconds and place into the ultmasonic bah. Allow the
saomple t~ remain in the bath (set at 30 to 45 degrees) for 5 w0 10 minutes
10, Filter approximately 1.0 mi, of this final vohume solusion through a 0.2 micron
AcraDise filter into 20 appropriste autosampier vial Cap,
11, This sample is now ready for LOMS/MS amalysis. It ean be sfored for up 10 3 wesks in
arefrigerator at 4 *C. )
4295 neentravion and Purification edures for Soil
" Soluten Requirements/Sammple (exmaction + purification): .-
Milli- Q water 50 ml, .
Extracdon solution . 20 ml
methano] 10 mi
hexare 10 mb
90:10 acetone: 3 mM Acetic Acid 10 mlL
90:10 methanol:3maM Acetic Acid 10 ml

SAMPLE CONCENTRATION AND PURIFICATION

SAMPLE PREPARATION AND EXTRACTION

H

PR

L

@ ga

Remove samples fom refrigentor or freszer and allow to warm (o teom temperanuce.
Weigh ont a § g sample of the soii and place it into 2 50 mi centrifuge bartle,

Fortify samples if required.

Add 20 mL of 0.IM KH.PO,/0.5M NaCl extraction soludon. Manually shake 10 times.
Place onto 3 srist-action shaker and shake for 10 minutes at muximum speed.
Centrifuge the samople for 10 minutes at approximately 2500 oot

Amach 2 20 ml syringe to 3 :45 pm Acrodisc filter. Decaat the supernatent into the 2
syringe. Filter into 2 50 mL cenrrifuge tube. Place tube immediately onto an N-Evap ar
40 to 50 *C and begin cvaporation.

Repeat steps 4 through 5. When there is sufficieat room in the S0 mL centrifuge tube
(on the N-Evap} fifter the second supernaceat inta it Rinse syringe with 2 x [0 mL.
volumes of acstone and placs acctone into the 50 mL cenwrifuge rube contining the
filtrare,

Evaporte the combined extract/rinse to the water phase (approximately 15 mL).

Add HPLC water uatil the volume is approximately 50 ml

Just prior to procezding to the SPE cleanup sonicate extact for § min. and vortex smix,
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ENVI-CARB BOND ELUT® CLEANL?

10.

11.
12,

13

10.

1L

Place the 1.5 g Envi-Card Bood Elus® into the vacnum manifold and condition them by
placing 10 mL of 90:10 acerone:? @M acetic acid soluton into the whes and adjusting
the flow to a fast drip (~ 10 mE/mimute). Using a geatle vacuum to publ through ail of the
liquid, et the colum dry for 30 seconds afier the lasz of the liquid has exited. Load and
condition the colurmn with two 10 mL volumes of water. Do not let the liquid level drop
helow the top of the sorbmaﬁ:t the second water .ead has passed through Do pot
allow the tube to dry. }
Load the soil extract onto the colurm, In several portions if pecessary due to column
reservoir c2pacity. Tion on the vactum and allow the sarmple to pass through the
colwmn at a slow drip. Do not allow the colamm to go dry. Do not collect the Liquid,
Place § mL of warer into the exmpty 50 mL caamifuge tube, vortex. Plaee this rinse onto
the Bornd Elur and allow to pass through at 2 slow drip, Pull all the water through, aflow
to dry, passing air through for aboat 30 seconds after last drop kas corne off,

Plac= 5 mL of hexane into the Bond Exut and aflow to pass threugh at 2 slow drip,
Allow to dry, passing air through for about 30 seconds after last drop has come ofE
Open the vacuum manifold and placs plastic 15 mL ceatrifuge wbes into the mianifald

“in arder to collect the ehuate.
“Place 10 mi of 90:10 acetone:3 moM acetic acid selvtion into the Bood Elut rube and

2llow to pass through at a slow drip. Pull all of the liquid through into the collection
mbes, Break the vacunm md remove the tibes containing the eluate.

Place sample on an N-Evap and evaporate to approxiroately 1 ml at 40-50 deg,

Wash the sides af the mpl:mmbewnhtpprmtelyl mal of acetone and
cvaporate the exmact 10 0.2 to 0.5 ml.. Repeat this Wa.s.n.u:g with a sezond 2 ml volurme
of acetone. Evaporats the sxmple to dryness

Add 200 gL of acetone to the tbe, vortex and sonicate for 5 minutes, vortex again. Add
approximately | tal. of water and evaporate to the ater phase. Add approximatetly 4
L of HPLC water and continue the evaporation step to ensure removal of all traces of
acctone This is 2 very eritical step, the presence of any acetone will prevent the
polar apalytes from being retained on the C18 columa in later steps.)

Adjust to approximately § mlL with HPLC water. Vortex, sonicate for 5 minutes, vortex

Proce=d direetly to the C18 SPE clean-up. This is a stopping point Samples can be
placed into the refrigerator for storage for up to 1 wesk

C18 BOND ELUT CLEANUPFINAL P‘LHAIL—\'HON

1.

Place the C13 Boad Elur® tubes opmw the vacuum manifold and condition thcm by
placing 5 mL of methanol:ImM Acctic Acid (30:10 viv} solution into each tube and
adjusting the flow 10 2 fast drip. Dria the mbe and allow 1o dry for 30 seconds more
under vactum In the same manner condidon next with 10 mL, of water, in two § mi.
increments, waiting until the first S ml. is complecely below the frit before adding the
second 5 mL. Stop the ow when the lovel of the warer drops slightly below the top of
the sorbeat in the bartom tube. Do not et the tubes dry.

Place the Eavi-Carb cluate solution (step 11 ENVI-CARB cleanup above) into the C18
Bond Ejuc® wbe. Apply vacuum, oren the stepcock and lozd the eluate onta the column
with 3 verv slow drip. Step when the level of the liquid is | cm above the top of the
sorbent, Discard the aqueous eiflueat

Backrinse the original Envi-Carb ¢iuite coptainer by Flacing 2.0 mL of water intg it
vortex mixing for 2 few seconds. Pour this rinsare into the C18 carwidge, Allow this
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(rimse)water wash 1o pass through the €18 and discard. Allow all of the water to be

. drawn our of the mbe. Immedistely shut aff vacuum, diseard Joad vojume

4. Place 5.0 mL of aexane nto the C18 carmdge. Allow the hexane to pass trough at 3
moderate drip. After the hexane has compierely passed through s colunz, add anather
5.0 mL of hexane and allow thar to compietely pass through the colurm as weil, Allow
the vacuum to pull air throueh the carmidge undl there is vo more dripping.

5. Break vacuum and place 2 new 15 mL piastic esngifuge ube into the vacuem manifold
under the €} 8 wbes o collez: the cluaee,

6. Placs 10 mL of methanol:d mM Acetic Acid (90;10 v/v) solution 1o the column.
Allow the ¢luate to pass through at 3 moderate drip and collect, Discard e C13
column.

10. Wtea cludon is finished, placs the tube conmining the exmact onto the N-Evap and
blow it down fo approximateiy | mL

11, Wash the sides of the rube with approximately | mL methanel and blow down to
approximately 0.2 t 0.5 ml., Repeat with another 1 wl wash and blow down to dryness.
Immediztsly stop the nitrogen flow aod remove the wbe from the N-Evap.

12, Add gxaedv 2.0 mL of HPLC or Milli-Q water to the tube containing the evaparated
C18 eluate. Yorrex mix for § seconds and placs inta the ultrasonic bath. Alow the
sample to remain in the bath (set at 30 to 45 degrees) for 5 to 10 minutes '

10, Fifter spproxfmarely 1.0 mL of this final volume solution through z 0.2 micran
AcrcDisc filter into an appropriate autosampier viak Cap.

11. This sample is now ready for LC/MS/MS analysis. It cat be stored for up 10 3 weeks in
a refrigerator at 4 *C.

Instrumentarion

Descriprion

432

This method requires an LC/MS/MS inscrument squipped with an electrospray interface for the analysis of
water and soil. An autesampler is also required for the unattended analysis of muitiple samples and
calipration solutions. The alytical data in this method was obtained from a Micromass Quarzo I LC/MS
equipped ith the HP Series 1100 Modular HPLC System which includes a dual channe] pucp,
autosampler, vacuum degasser, temperanre-congolled column compartment, and a YV-Vis dezectar (ot
requu'td for this method). The HPLC and Mas¢ Spectrometer operating pmmctets for these systemns are
g:ven i secdon 4,32,

The cirematographic culumn and mobile phases speeified provide good peak shapes and resolution of the

. analyzes. This allows sufficieat time to switch mass speczometric acquisidon parameters therzhy allowing

bener optmization of each channel. The HPLC soivent program ineludes 2 period of high-organie solveat.
flow to purge matrix materials from the columa and allows sufficient re-equilibration time beween runs,
Do not alter these periods. In general, instrument response is good to excelleat for the analytes on the
positive EST SRM channels. A lways use the combinacion of HPLC conditions and mass speeomerar
paramears specified for cach patrit

Opercring Conditions; Micromasg Quatro T with HP. Series 1100 HPLC

ANALYTICAL CONDITIONS FOR SOIL AND WATER

Righ Performance Liguid Caromarography (HPLC)

Mobils Fhase A; Agueous 0.01 M acetic 3cid
Mobije Phase 3: Acztonimile
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Mobile Phase Program:

Cr-coburmm Flow Rare:
Injection Volume:
Colurm:

Calumn Temperatre:

Mass Specrrometer (MS)
HY Lens
Capillary Voltage:
Cope Voltage
Collidan Veltage

ArAMets
Colision Gas Pressure
MS1 LM/HEM Resolution
MS2 IM/BM Resolution
Seures Temperamrs:

+

Acorisition Funedons

1 ESP+
Stut 7.0min
Ead 9.5
Int Chan. Delay: .0.02 se¢

2 ESP+
Strt 3.5min
Ead 12.0
Int Chan, Dejay: 0.02 sec

3 ESP+
Sart 12.0min
Ead 17.0
1ot Chan, Delay: 0.02 sec

Timeimin} o %8

0 100 0
3 ) 10

10 50 50

15.0 25 75

15.1 5 95

20.0 5 95

20.1 0 100

300 0 [00
1.0 mL/min, spiit ~5:1, Divert 0-6.9, 15.5-10 min
50k
Zosbax RX-C3, 25 cm * 4.6 mm id, 5 pn; with guard
coluren atacked .
nC
Pasithes ES]

26 KY

40KV
32 Volts
18
Positive ESI Modes
1.7-2.0x10¢-3
toth I0 -
both 12 . -
85°C .

set as shown below:

Parent Dauehter Dwell
171.1 1.1 0.12 sez
Parent Daugpter Dwael
2553 1571 0.12 sec
1672 171.0 0.12
2693 171.0 0.12

Parent Dausheer well
2392 157.0 0.08

2632 1711 0.08

Approzimare Retention Tirmes of the T Analytes

Analvte Aoprox, Retention Time (min} Acouisition Funetign: Transition
==tbolite G3170 3.59 L 1711-71.0
metabolite A 10.68 ‘ 2: 269.2-171.0
membolite A-1 11.62 2: 2659.3.171.0
DRAFT 13
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menbofire 1
metabolite C
hexarinone
membolite B

11.27 2 267.2-171.0
10.12 2 2553-155.0
14.46 3: 283.2-171.0
13.62 3: 2392.157.0

Alternate Mass Spectrometer (MS) Conditiony; Confirmarion Channels

If co-eluting matrix components interfeve with zay of the analytes on their primary positive elecrospray

MS/MS ciannels, use the following slecirospruy conditions and alteraate channels to both ¢onfirm thar
these co-eluting peaks are in fact interferencss nd 10 quandnte he analytes. Alternate channels can be

det=rmined from examining the full scxn speca or the danghter jon speca of each analyts shown in
Figure 2. The aiternate elecarospray parametszs (increased collision gas energy) specified will also
significanly reduce or climizate the interfering peaks on the original chanaels. Re analyzs samples using:

thz alternate chanmels along with the ariginals for comparison.

lonization Mode:
HV Leas .
Capillary Yoltags:
Coge Voltzge
Collision Voltage

Generl vammetery
Collision Gas Pressure
MS1 LM/AM Rexolutien

MS2 LM/HM Resoluden

Souree Tergperamre:

Acquisition Functions

4335  Calibration Procadizres

Insoumeamdon performancs was inidally eviizied for calibraton, response, linearity by the following

procadures:

Positive ES]
T OlRV

J6KY

25 Volts

30

itive
1.7-2.0x10e-3
both 8
both 12
5°C

set for sefecied aiterpate MRM transitions:

cyclohexane moiery]” peak wiile still showing the base peak [MH]" For the negative

. elecmospry compounds, the Tsmument was mined to maxirpize the [M-1] peak.,

L. The LCMS/MS instrument was mned in positive elecospray mode to optimize the (M-

2. Full-sean, on-cohmnn analysis of 3 2 4-pg/mi calibration solution containing each of the
analytes was performed 10 vesify appropriate m/z responses and abundance ratfos,

3. Analysis of calibration solutoos (see secdon 4.2, for preparation) and construction of 2
5-point calibration cuxve was performed to verily linearity (R* 2 0.98) over the analytcal

range xod evaluare detsctor response {low calibration solution respoase 2 §/1 signal-10-

moise),

Routine mnapufacturer insmument calibraton azd maintenancs procedures sbould be followed as negessary
1o oprimize performancs. It is also pecsssary ty snsure that the efectraspray interfacs components are clean.
A dirty source can cause drift in instrunsent rerconse.

Sample Aralvsis

Inicially, at least 1, and preferably 2 runs of a wtrix-ontaining sample should be made to equilibrare the

ES[-LCMS system prior to running 2 sample szt unless instrument perfortnance allows otherwise,

DRAFT
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Calibration solutons and samples shouid be sl=mmately analyzed through the nalysis set so test sarmples
can be gquantified using the average response of bracketing standard (Le,, sandard, samnle, stndard,
sarople, standard, ¢tz,) If insmoment performances is stable it is permissible to run 2 samples berwesn each
standard, provided 2 stagdard prec.n;s the drst sample of the set and follows the hast sample of the set Ata
minimum, 3 check sample consisdng of 3 contol fom.ncci at the LOQ and proczssed through the method
should be run with every sample set

Calenlarions

Methods -

The pem found and percent of applicd recoveries are determined from caleulations which cogrpare the
peak area responses af zack snalyte w the response of bracketing anaiytical sandards. Use galv the
primary MRM chanmel for quantitation. Do got use the Toal Ton Clunmatoeram. Peak area response
values should be entered in an EXCEL? s-pmd.d:.:ct templace designed to perform the appropriate
calenlations.

The response factor (RE) is calculated for sach analyte in all calibratien standard analyses by dividing the

peak area by the analyte concsrnation Cac mly uss either the aversye response factor of the eatre set of

standards if the response has besn sble over the period of aualysis, or one raay use the sverage of the

closest two standards which bracket the sarmple being quantitated if instment drift has been noted. In

either case, valid recovery data are generated if the percent relative standard deviation (%RSD) for the

peak arex responses of the standards used is less than or equal to 20%. Values for the amount (ppm)

deteced in samples are desrrmined by comparing the peak area of each sample analyte detecied with e

average response factor and correcting for aliguots, weight of sample, and feal volume. _
The pezeent of spplied recaveries for foriified samples ane caleulated by dmdmg Fpm found by ppm

applied and muitiplying by 100.

' C (cone. .of sample pg/ml) = Area{sampleYRF (avg.}
ppb (sarmple) = C/W * (MAF) * FV
W = weight of sample (g, 1 mL = 1g)

AF = aliquot Sacton (vol. aliguotitotal vol)
FV = roual volume of final analysis soludon (mE)

Sample Calculatons (Bracketing Standards):
For a hypotherical analyte:

20 mlL (=20g) water sample forﬁﬁed 4t 0.100 ppb, aliquot fraction = 1, Final Volume = 1ml

Respanse of 0.67 ng/zal. Std = 700 arez counts
Response of 2.0 pg/mL Std = 2200 area counts
Response of 0.100 ppb fortificzrion = 1200 area counts

RF{avg.}= [(220072.0 ngfnl) + (700/0.67 ng/mE)}/2 = 1072(mL/ng)
Cong. sample = 1200/1072(mL/ug) = 1.119 og/ml.
AF = 20l 20mlL = 1.0

Fpb sampie = {1.119 (og/mL}20g] * (V1) * 2ml = 0.1119 ng/g = 0.1119 ppb
recovery = 0,1119/0,100¢ * [00% = 112%
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FIGURE 1

CHEMICAL STRUCTURES AND NAMES

Feanone

e Pert Coplo Mp - DFX-ACETS

Ctﬂ_'nms-Tna:ne-z-ﬁ-ﬂ-L’!-I}ca-e 3
cyichexyHs-dmethyiamine -1-methyl

LAS Radn da - 51725042

Metidite A

DuPent Co's No @ TI937

Chemicat Nomis: S-Trazine-2.4-{1H,2H)dlore, §-
dimethylamine-3H{d-radrexyeycio- nexyt)-i-methyl

CAS Re~iiry Ma ' none

Metaholite A1 - -
Lulert Copm My« G3453

d /L1 T Crerrica Neree S Thzgire 24{1H 3 dore, Yras-
o™ (CEy), haegeddeyi-Hrehe-dretylanin
| CAS Badigry Mo * noce
cx,
o .
N‘E!zbch!ea
CL s
NN m:s.b:a:e:s-‘i‘m?.hm&l}dme 3
J\ cycichexy 1-mettykS-{methylaming
o0& N NECH, CAS Racary Mo e S5511-54-2.
I .
CHJ
RO
Q Metzbclile C
Il - 2No: INTIEES
N7 N Cemicot Neme: $-Triazing-2.44{ 1H, 3H)-cicne, 3
1\N/||\ (#Hycroycycohexyik-1-Tetyt3 (methyiarmino)
0¥ NECE,
| o : . 72835
c3, £aS Begsn b
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FIGURS 1 (CONTINUED )

CHEMICAL STRUGTURSS AND NAMES

Metzixciite Ct
DuPoct Cople Mo s ING3454

Cherrier) Namee S-Triazne-2, 4-(1H, 2HCore, 3
{2-hycraxyeycichexyi}--mel {mettyiamine;-

£5 Begisry o - ruve

Metzbclite D
Duant Cada Ne + IN-82938
Creic N S-Thagire 24 6{H3H 5

" CAS Baciry Mo none

Netabhalite E L
DuPont Coda Mo« IN-TI938

Chemies] Nama: $-Triazine-2,4,6{1H,32H 55}
trione, 1-{4 hydroxyeyciohexyl)}-3-methyi

LS Pagigiy o none

Metzbcfite F ’

: INLIZ29

Chesrienl Norme: S-Tnazme—Z.d-(ﬂ-L.H)—c:cr
3cycohexy-S-amino-1-methyl-

CAS Rocisity An* nona

Metzbdlite G

[uBont Copla Mn: N-TA916
Q:e:n:ﬂh:zS-Tnazme& {1H,2HSere,
Jocohexyl-G-metytam

S Rev . ncne
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FIGURE 1 (CONTINUED )

CHEMICAL STRUCTURES AND NAMES

o - Mezbdile H
O\ It L Sva Corle Mot INAVET1E
r/li Coerrica Nper S-Trizzine- 2.4{1H2Hy Gore, 3
i gchex-b-dmehariro
o7 N (), Ca8 Bagisty oz rere
R
o]
\ -
\O\ ﬁ Metadite 1
e Cremical Nercer S Triazine- 2 4-{1H, 2H)cone,
‘ )\ I & cretjameo) -y {6
7 ’f/\“‘%’z c-_\..mmm
c=, : .
cH Metsbolite G170
/L DLfort Corde No» ING3170
e Crervicd Nare: S-Trizzine-2.4{1H3H)
¢L I Gore, 1-methyl-6-dmethyl armino
o} ‘I N(cgi)z & Cam : rene
CZy
OH
: 7% , Metabalite G3170 n-giuerside
| 0 DLt vt A INNCERD
EO N/"\’H mmumzwﬂmm
éE . “/]l\ 141&:}4—6-dnswa'nmn-gt
& N (CH,)
M A Begisiry Mo rore
CH,
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Modifications to Dupon:-2330 to confirm bv LC MS/MS

If sample splitting i3 needed to allow confimmation by LC-MS/AMS, the 16x100 mm
silanized glass mube used in step 4.4.5 must be calibrated at 2.0 i as well as 4.0 mL.

Follow the method (Met-93, revision 4) through step 4.5.1. At step 4.5.1 inisert at end:
Adjust to 4.0 mL with methanol, vortex to mix, sonicate 5 minutas, Readjust 1o 4.0 mL
with methtanol and vortex. Remove 2 mL for LC/MS/MS if required.

Evaporate to dryness. Continue with method DuPont-2292 (so:) and water LC/MS/MS
method) final preparation step 4.2.9: C18 Bond Elut Cleanup/Firal Preparation, step 8.

Standard$ for LC/MS/MS analysis may be prepared from standard solutions used for
GC/NPD analysis by evaporating the organic solvent and redissoiving the residue in
water with mixing and sonication.
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