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Revision __tM_ Date OSn0/96 

DETERMJNAT!ON OF HEXAZINONE AND ITS METABOLITES IN WATER 

Reason for Revision: 	 To incorpoiate the addition of a sonication step for the final 
sample extract in mixed solvent to ensure consistent recovery 
for Hexazinone metabolite 03170 in soil pore (lysimeter) Water. 
This change will be used for all water samples. 

1.0 INTRODUCTION 

This standard op=ring procedure (SOP) is intended for the determination of residues 
of he:<a7inone and he=inone metabolites A (lN-1'3937), B (lN-AJ928), c (lN
D935), Ai (IN-G3453), I (IN-JS472), and G3 li0 (IN-G3170) in water. 

2.0 EQUIVALENCE STATEMENT 

During the conduc: of this analysis•.•equivalen~ appararus, solvents, glassware, or 
technlciues (such as sample con=tration) may be substiruted for those specified in 
this metho~ except, where otherwise noted. rn· the event an equivalent piece of 
equipment or an equivalent technique is used, its use will be documented in the study 
records, when appropriate. · · · · · · 

3.0 MATERJALS 

3.1 Apo:ir.itus :ind Eauipment 

Assorted laboratory glassware including: graduated cylinders, short stem glas~ 
funnels, pipets, volumetric flasks, evaporating flasks, microliter syrin~es. 

Analytical Balances: 	 Analytical balance c:ipable of weighing to 0.1 mg for 
weighing analytical standards 

Centrifuge Bottles: 	 250 mL Nalgenc$ polyethylene bottles with scre•.v cap 
closures 

Evaporators: 	 N·Evap, Model 115, attached to a nitrogen source 
(Orgmomation Associates, South Berlin, tvlr\) 

Filter P:ipe:: 	 VVhaunan, #54 l 
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Gas Chromatograph: 

GCColumn: 

Mi"<er: 

EDP Electronic Pipets 

with suitable tips: 


Reservoirs (75 mL, 25 mL, 

or 15 mL) and 

adapters for use with 

SPE cartridges: 


Solid Phase 

E-araction Apparatus: 


Solid Phase 

Exiraction Columns: 


Test Tubes: 


Ultrasonic Bath: 


". 

SOP# Merh-93 . Page 2 

Hewlett-Packard 5890E gas chromatograph equipped 
with an NIP detec:or, an HP6890 Autosampler, and an 
HP 3365IIChemStation 

15 M x 0.53 = i.d. fused silica column crossbonded 
with 0.5 µm filni thickness Rt<-35 

Vortex Genie 2 (VWR Scientific, Bridgeport,. NJ) 

Rainin,. Ridgefield, NJ. 

Varian Analytical Instruments, Sunnyvale, CA 

Vac Elut Mode SPS z4· (Varian Analytical Instruments, 
Sunnyvale, CA), or 

Visiprep™ Solid-Phase Extraction Vacuum Manifol<i 
(Supelco, Inc., Bellefonte, PA) 

Supelclean™ Envf™-Carb SPE Tubes, Custom, 12 mL 
Polypropylene Tubes with Teflon Frits pac!<ed with 1.5 
gram ofENVI-CARB (Supleco, Inc., Bellefonte, PA) 

Cl8 Mega Bond Elut, 6 cc/! gram (Varian Part #1225- · 
6001) (Varian, Inc., Harbor City, CA) 

16 x JOO mm, borcsilie:tte, silylated, with Teflon"-lined 
scre\v caps 

Branson Model 3200 Ultrasonic Bath (VWR Scientific) 
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3.2 Re!!aents 

Acotone: 	 Pesticide residue quality 

Dimethyldichlorosilane: 	 .Supe!co, Catalog No. 3-3009 (Supelco, Inc., Bellefonte, 
PA) . 

Ethyl Acotate: 	 Pesticide residue quality 

Glacial Acotic Acid: 	 Reagent grade 

Hexane: 	 Pesticide =iduc quality 

Methanol: 	 Pesticide residue qualicy 

Toluene: 	 Pesticide residue quality 

Water: 	 HPLC grade 

· 3.3 Prim:irv Standards 

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

· Analvte Standard Identification 

Hexazinone DPX-A3674 
Metabolite A IN-T3937 
Metabolite B IN-A3928 
Metabolite C IN-T3935 
Metabolite Al IN-03453 
Metabolite l IN-JS472 
Metabolite G3170 IN-03170 

- 14 

112 




DuPont-2548 

DuPont-2543 

~· 

• 

3.4 Re:ifJent Prep:ir.ition 

SOP# Meth-93 . Page 4 J 

3.4.! 3mM Acetic Acid 

Add 173 µL glacial ac:::tic acid pe< one liter ofHPLC grade water. Record the pH of 
this solution. · This solution is stable for appcoximate!y two weeks. Discard the 
soltition when it starts showing signs ofbacteria! contamination. 

3.42 9: I Acetone:3mM Acetic Acid 

MiX 90 mL acetone.with 10 mL 3mM acetic acid soluticn. Prepare fresh daily. 

3.43 9:1 Methanol:3mM Acetic Acid 

MiX 90 mL methanol with 10 mL 3lll!'Yl acetic acid solutions. Prepare fresh daily. 

3 .4.4 Mixed solvent solution (20% acetone/50% ethvl acetate/30% toluene GC Diluting 
~olutionl . · 

In a 50 mL mixing cylinder add 10 mL acetone md 25 mL ethyl acetate. Dilute to 
volume with toluene. Mix well. Prepare fresh as needed. 

3.5 Analvtic:il Standard Preoar:ition 

3.5.l Stock Standard Solutions 

12.5 mg (corrected for purity) of each ana!ytic:tl standard is accurately weighed, 
quantitatively transferred to a 25 mL volumetric flask, and brought to_volume with 
methanol to make individual stock standard solutions having a concentration of 
500 µglmL. These stock standard solutions are to be stored at 1-8 'C when not in 
use. These solutions are stable for approximately six months when stored under these 
conditions. 

3.5.2 Fortific:ition CSoikingl Solutions 

Typic:illy, mfaed standard solutions containing all seven ana!ytes per standard 
solution ue prepued by adding the appropriate amounts of standud solutions into a 
volumetric flask and diluting to volume with methaool. 

For preparation of various standard concentrations see form ML 471 in Appendix I. 
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Store! all soikina solutions in a refrige~cor whe:i not in use. 
• 0 	 

3.5.3 	 lntennediate Standard Solutions 

Typic:illy, intermediate standard solutions containing all ana!ytes are used to prepare 
the GC standards. The intermediate standard solutions and the GC standards are 
prepared in volumetric flaskS and diluted with mixed solvent solution (20% acetone/ 
50% ethyl acetate/30% toluene). 

Forpreparatio_n ofvarious standard concentrations see form ML 472 in Appendix L 

Store these standard solutions in a refrigerator when not in use. 

3.5.4 	 GC !Calibration) Standard SolutiQfil · 

Typically, GC standards containing all seven analytes are prepared. For preparation 
ofthe various standard concentrations, see form ML 472 in Appendix I. 

Store GC standards in a refrigerator when not in use: 

4.0 	 ANALYTICAL PROCEDURE ·. 

4.1 	 Princiole 

A suitable aliquot of the sample is acidified and concentrated by solid phase 
extraction (SPE) using disposable graphitized c:irbon cartridges. Tue analytes are 
eluted from the SPE column with acid-acetone solution, The eluate is evaporated to 
dryness and brought to the water phase for a second column cle:mup iising C 13 SPE 
colwnn. The ana!ytes are eluted from the column with acid-methanol. The eluate is 
evaporated to dryness and the residue dissolved in a suitable mLxed solvent solution 
for gas chromatographic analysis using NP detection. 

4.2 	 S:imnle Prep::1r.ition 

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

l. 	 Measure the amount ofsample for analysis in a graduated cylinder. Record 
the volume of sample used for analysis. 
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2. 	 Transfer the sampie O.::quot for analysis to a 250 mL polyethylene bottle. 
Fortify ar this poinr. AC:d water to the sample so that the total volume prior to 
addition of acid is l 00 :ni.. Swirl to mix. 

3. 	 Acidify the sampie with 20 µL glacial acetic acid. Swirl to mix. 

4. 	 Filter the acidified sm:ple into a second 250 mL polyethylene bottle. The 
sample is now r=iy for SPE column processing. 

4.3 	 Solid Phase Extraction !SPEVConcentr.ltion ond Purificotion 

I. 	 Pack the carbon column by gently pushing the column fut onto the c:irboii 
packing. Condition the column with one column volume of.9: l acetone: 3mM 
acetic acid. Elute to dry and dry the column for approximately 30 seconds 
more with vacuum, adjusting the vacuum gauge to minimize loss of small 
amounts of carbon. Continue conditioning the column. with two column 
volumes of water withcut allowing the column to go to dry. Disc:ird all 
elutions. ·· 

2. 	 Attach a reservoir to the cartridge and pass the acidified sample through the 
cartridge. Use va= to facilita!e sample elution.· Do net allow the cartridge 
to go to dry. Dis=d this sample load. Remove the reservoir. 

3. 	 Rinse the sample container with one column volume (10-11 mL) of water 
and add rinsing to the coiumn. Elute to dryness and dry for approximately 30 
seconds more with vacucm. Adjust the vacuum gauge to minimize the loss of 
smill amowits ofcarbon. Disc:ird this wash. 

4. 	 Rinse the column with coe column volume ofhexane. Allow the hexane wash 
to go to dryness and drf for approximately 30 seconds more with vacuum. 
Adjust the vacuum gauge to minimize the loss of small amounts of c:irbon. 
Disc:ird the hexane wash. 

5. 	 Elute the analytes into l 16 x 100 mm silanized glass test tube (m:irked at 
approximately l mL :md appro:<lmately 5 mL) with IO mL of 9:1 
ace:one:JmM ac=::ic ac::i. Elute by gravity. However, vacuum may be used 
to start the elution. 

Note: 	See Appendix II :or detailed insnuctions for silylating glassware. 

THIS IS A STOPPING POINT. Refrigerate extracts for further processing. 
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6. 	 Evaporate the sampie extract to approximately l rnL at 40 °C - 50 °c using 
the N-Evap. 

7. 	 Wash the sides of the sample test rube with approximately 2 mL acetone and 
evaporate the extract to 0.2 to 0.5 mL. 

8. 	 Repeat washiilg the sides of the test rube with a second 2 mL portion of 
acetone. 

9. 	 Take the extract to dryn.SS. 

I0. Dissolve the residue in 200 µL acetone. Briefly vortex the extract and sonicate 
for 5 minutes. Again, vortex briefly. 

11. 	 Add approximately I mL of water and evaporate to the water phase. 

12. 	 Add approximately 4 mL HPLC water and continue the evaporation step to 
ensure removal of all traces of the a~etone. 

13. 	 Adjust to approximately 5 mL with HPLC water. 

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

14. 	 Vortex. Sonicate for 5 minutes. Vortex. Tac extract is now ready for 
additional SPE column cleanup. 

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

4.4 	 Additional Column Clea nun with C18 SPE Cartridae: 

Note: 	To ensure unifotmity ofthe column packing in the cartridge, tap the cartridge 
on the lab bench, then gently push the column frit on to the column packing 
prior to use. 

!. 	 Pass 5 mL 9:! (Methanol:31111v!Acetic Acid) to the column. Elute to dryness 
and dry for 30 seconds more with vacuum. Continue conditioning \Vith 2 x 5 
mL HPLC water without allowing the column to go to dryness. · 

2. 	 Load the aqueous e:ctract from 4.3.!4 on to the column and elute to 
approximately I cm above the column packing . 
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3. 	 Rinse the sample tes~ tube with approximately 2 mL l:iPLC water and add this 
rinsing to the column. Elute iust t.o drvness. ~isc.:ird the sample load and 
wash. 

4. 	 Wash the colwnn with 2 x 5 mL hexane. Elute the second 5 mL hexane wash 
to dryness. Continue drying the column for 30 seconds more with vacuum. 
Discard the hexane washes. 

5. 	 Elute the analytes into a 16 x l00 = silanized glass test tube calibrated at 
4.0 mL with IO mL 9:1 Me!hanol:JmM Acetic Acid. A suitable reservoir may 
be u:;-:d for this step to facilitate elution. Elute by gravity. However, vacuum 
may 'ie used to start the elution. 

TIDS IS A STOPPING POINT. Refrigerate extract.; for fu.'"ther processing. 

4.5 Concentr:ltion and Processina of Sample Eluates for GC Analvsis: 

I. 	 Evaporate the srunple extract to approximately I mL at approximately 50 •c 
using the N-Evap. 

2. 	 Wash. the sides ofthe sample test tube with approximately l mL methanol ar.d 
evaporate the extract to 0.2 to 0.5 mL. 

3. 	 Repcot wasb.ing the sides of the test tube with a second l mL portion of 
methanol. 

4. 	 · Take the extract to dryness. Determine the final volume of the extract at this 
point so that the conc:ntration of the sample in the final extract is 25 mL/mL. 

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

6. 	 Add a volume of ethyl ace::ne equivalent to 50% of the final volume of the 
e:ar.ict and ensure complete solution of the analytes by vigorously vortexing 
the mixrure. 

7. 	 Adjust the final volume of the sarnple extract with toluene. Sonicate for 5 
minutes. lV!ix thoroughly fer GC analysis. The final concentration of the 
sample in the extract is l m.L = 25 mL. 
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4.6 GC Analvsis 

Note: The column and conditions stated in the method have been satisfactory for the 
matrix being analyzed. Tne specific column packing/coating, carrier gas, 
column temperature :ind flow rate listed are typic:il conditions for this analysis. 
Specific conditions used will be noted on each chromatographic run and will 
not otherwise be documented. 

4.6.l Ooeraring Conditions 

Instrument: 	 HP5890E gas chromatogr..ph equipped with an NIP detector, 
electronicP= controUed inlet (packed/purged), an HP6890 
autosampler, and an HP 3365 II ChemStation. 

Colwnn: 	 15 M x 0.53 mm i.d. fused silica column crossbonded with 
0.5 µm film thickness Rtx-35 

Inlet Liner: 	 2 mm Ld. liner lightly packed with fused silica wool 

Injection Volume: 	 2 µL 

Carrier Gas: 	 Helium 

Flo\v: 	 Column: 5 mUmin. (constant) 

Makeup: 15mUmin. 


Temperature: 	 fnjec:or: 290 ·c 

Detector. 	 235 ·c 

Column: 	 Initial: 150 ·c 
R.lte !: 25 °C/min. to 275 •c hold 2.2 

minutes, 
R.lte 2: 10 °C/min. 

Final: 235 ·c hold for 1.00 minute 


4.6.2 Samule Analvsis 

Prepare a four-point stJ.ndard curve by injecting constant volumes of combined 
ana.lyre standard solutions prepared in J mixed solvent solution. Use constant volume 
injections for sample e~cts as \Ve!!. Sample responses not br::i.cketed by the 
standard curve require dilution and reIBjcction. 
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4.6.3 Ca!Cularions 

Calculations for instrumental analysis are conducted using a validated software 
application to create a standard curve based on linear regression. Tnese regression 
functions are used to c:ilculate a best fit line (from a set ofstandard concentrations in 
µglmL versus peak area response) and to dete::mine conce:itrations of the analyte 
found during sample analysis from the calculated best fit line_ 

Tne equation used for the least squares fit is: 

y=nu:+b 

whe!'"e, 

y =peak area response 


x = µglmL found for peak of interes.t 


m=slope 


b = y-intercept 


Tne calculations for ppb analyte found and percent recovery (for fortified samples) 
for each of the seve_'l analytes are: 

I. ppb analyte = 

µgfmL analyti! formd x 1000 x ml final volumt! x C...C dil... fact. 
ml sample 

\vhe:e: 

µglmL analyte is calculated by linear reg!"::ssicn based on pe:ik area 
response. 

1000 conversion fac:or from µg to ng 

mL sample amount of sample analyzed 
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rnL fincl volume volume of £inaJ exr:r.zct submicted to GC 

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

2. 	 The pe:C:nt r~overy for fortified control samples is calculated as follows: 

pvb found in forrifieri control - p_ob forurd in control !OO%-R.ec:ro1cry = · 	 x 
ppb added 

5.0 	 REFERENCES 

l. 	 Dupont Report No. Ai'v!R 3833-9) (Draft), "Analysis of Hexazinone and 
Metabolites in Soil and Groundwater using GC/MS," received 11122195. 

2. 	 Dupont Report No. AiVfR 2896-94 
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Si!ylation .of Gl"-'SWare 

Puroose: 

Silylation is a process used to chemic:illy treat glassware in order to prevent or minimize 
binding of aoalyte residues to the glass surface. 

. Caution: 	 DO NOT ALLOW DIMETHYLDICHLOROSILANE TO COME IN 
CONTACT WITH WATER CHLORINE GAS AND HYDROGEN 
CHLORIDE GAS Wil.L BE PRODUCED. 

THIS PROCEDURE MUST BE DONE UNDER A FUME HOOD. THE 
TECHNICIAN" MUST WEAR BEAVY LATEX GLOVES. 

Procedure: 

!. - Prepare 100 mL of a 5% (v/v) solution ·of dim_!'thyldichlorosilaoe (DMDCS) in 
hexane. 

To a glass stoppered glass container (approximately 200 mL volume) add 95 mL 
hexaoe. Slowly add 5 mL DMDCS. Stopper aod invert to mix. 

Larger volumes c:in be prepared using the proportions disC'JSsed above, however 
attempt to prepare amounts that will be nearly totally used to avoid disposal of excess 
solution. 

2. 	 PourasmallamountoftheDMDCSsolution into the glassware to betrearecL 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 dxy{approximately 20 minutes). Rinse with deionized 
\Vatcr, then acetone. Again allo\v to dry. 
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4. 	 Glass~are is now re:idy for use. 

Note: 	 • Any glassware thar is cle:md with a brush afte~ it has been silylanized, 
must be resilylanized. 

• 	 Store pure DMDCS at room temperature . 

• 	 5% solutions ofDMDCS in hexane are stable for 5 days when stored . 
well-stoppered ar room temperature. 

SOP Prepared by: Frances Brookev 

Kevin Clark 
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ANALYTICAL METHOD FOR THE DETERMINATION OF HEXAZJNONE AND 

METABOLITES OF INTER!:ST IN SOIL AND WATER USING ELECTROS?RAY

LC/MS/MS 
F. W. BriII. Tom Garrin~r 

1.0 	 SUMMARY 
A residue method is dcscn"bcd for the atr.lc::ion, ;::uri.S.crioa. icd q~ticrion ofbe:cazii:i.one (DPX
AJ674) and me:ibolitc:s A (IN-1'3937), A-1 (IN-A3453}, B (IN'-AJ92S), C (IN.'TZ935), 1 (IN-JS472), :m4 
G31 iO (IN..QJ l iO) in sail and wa.~-

W:iter salXlples (20 mL) were filtcml.. conce:unted, 1lld purified wing solid phase extrac:ioa cnridgc:s 
(E.:ivi--Drli and Cl8). The instrum~ analysis for detee:::ion and cpuntit1.tion of the ~ytc:s wu 
accomplished by lO'MSIMS with .a.c ekaro.spr.iy intcruce in Jlllllriplc roction moltltor:iz:ig (MR.\f). 

Soil mnplcs {Sg) were cxtncted 'l'.-ith O.lM 1CH!'6'DQ)0.5M Na.Cl solu~on, fi!taed_ conc~tr:t.:ed. and 
pU:rified using solid phtsc c:m-Jccioa cmridges {E:lvi..c.ub and C18). The ic.strucne::tcal an:Uyns (or 
detection and quantimioo of the malytc:s was 2c:c:omplished by LCJMSJMS with an clec:rospra.y intc:facc 
in multiple rcction monitoring (MR.\.£). 

The limit ofquanQation (1.0Q) for witt'f was O.J 00 ppb for"hcxuinonc :md :ill 6 mctaholitc:s. The LOQ 
for soil was :Z.O ppb for b~nc;ml all 6 mc:U>olites.. Test samples wen:: fortified .Jt the LOQ and 5 x 
LOQ for c3ch am.lyte in both soil :uid watc:r to v:tlidatc the method 

To be comp/a~ 

2.0 	 INTRODUCTION . 

Hcuzinaae (DPX-A.36i4) is the lctivc in~Cll: in Velpaf!' herbicides-registered for postc::::C!co.cc 

control ofmany annual and biennial wc-:ds. Analytc StructllrC$., chemical names, DuPont code :.umbers, 

and CiDllkalAlnuaas registry awnbcn a.re provided in Figure 1. 

In this method, wttcr samples arc lddified, 5lte::d. purified :u:id conc::itrltcd by SPE. A combiiu.tioa of 
an Envi-C.Ub :md :i CtS SPE step mused to remove most matrix md subst1.nces ~tm:iy Uncicrc with 
the iilmumental :inalysis.. 

The puri5ed ext:r.io were anllyzed by ESI·tO'?-fS/MS wing positive mode multiple rc:iction monitoring 
(MR.\.f) for bcxa:inone .Jnd met:ibolilCS A. A·I, B, C. l, .Jnd G3170. Q\wlrit:ition was based on the 
Di.tegr:itioa of l single MR.\{ u:msition respoase. ibis malysis qu:mtic.tively detects h'e:u:zll:.one .lnd :ill 6 
rncta.bolitcs. the LOQ for e:ich dete:mined to be 0.1 ppb in water and 2.0 ppb in soil. 

To be comp/et&! 

3. 0 	 MATERJALS 
Equiv:dcn.c equiptbent :ind m:neril.ls :n:iy be substiruied unlen otherwise specified (sc: section 5.J); noie 
:i.ny s:pecific:.:u:ions in the following descriptions beta~ making substirutions. The cquiv:Uenc:tlsuitibilicy of 
:u:iy substicution should be verified with :icc~t1bie cono-ol .Jnd fortitic:ition recovery cbtl.. Tne -:nateri:iis 
3.re listed in order of first 3Jlpe:lnllCC in the n:cthcd. 

J,J 	 Equipmtmt 

St:ind:irds ~:i.r::irion: 

DRAFT J 
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~cttlcr AE !63 .m:UyCol bal3.nc: {Mccier Inmume::u Corp.. Highmown. 'SJ.) 
P:pctsipipeo::or:s .l!ld ~ suicble for p~rioo of Stlndards llld sample for.i.fic;iciocs 
Aisoned fb.s.ks., bci:= lD.d voiw:ce:rie i:yililcie:-s 

Sar.rnlc ErnC.on: 
Mettl.; PM460 top-!oaii:lg ina.!yticl ha.Wice !)fcnlc:- lnstru:I:l:ot Corp.) 

2S~mL high c!csicy ;:oiypropylc:ne c::::ltrifuge rubes (Nalgc::.e) 

RlpidVap:D Evaporation Syncm (Ubconco Corp.. K.lnsas C!ty, ~o.) 

Twumiz_-r" homoge:i=' Model f'ID..ISIO (Tckmar Cocnp;iny, Cinc::anari, Ohio) 

0 . .$$.J.lID filtc:r lmit, P-~- 150-0045 (Nalgc Company, Rochester, NY) 

Sorvall* RC.SC ce:ltrif.l!e with SS34 romr (DuPont Comp;my Sorvill«I Products, 
WilmingtOn. DeL) or rEC HN-Sil ce:itrffilge (Damoc/IEC Division, Needham, Mass.). 
Buchner FUI!llel 
Filter Paper, Whatman :S (CaL No. 1005 OiOJ to fit Buchner FUimel 

Samele ?urifie:ition· 
CI8 Mega Bond EarS', 20cc/Ig; P.N. 1215-6001 (Varian, H.ubor City, CA.) 

Si:pc!cle:mn.o E:ivi-Cu:> SPE column, 60mUl.5g, OJSTOM (Supelco Inc., Bellefonte, 
h) 

I.S-tnl,. cp. ~c'Voir, =opry, PJ{. 1213-1010 tVarian); Luer stopcock, P.~. 1213-1005 
(Vuiao); Boud E!ur" ""i>tcs, P.N. 1213-1005 (VW.) · 

• 	 N-Eo;ap Analyticil E..-i;x>raror, Mocicl 11 l {Becton Dicl::i:ason & Co.. Franklin Lakes, 
NJ.) 

2-µm. 13-mm Aero Disc 130. P1FE syringe filter, P.N. 4422 (Geru:im SC:ccc:s. Ami 
A?W,Mich.J 
4..5-µ.m. 25-c:::n Ac:roDisc 13CR P17E S)li.nge filter, P.N. 44 !9 (Gclm.3.n Sciences, A:m 
A?W,Mich.) . 

ViCt1Um. manifold, p_'i. 5-1030 (Supclco Inc.. Bellcfot:itt:, Pa.) 

3200R-4 Bramonic» Lltt:isonic Cic:mi:r(Bransonic Ultnsonics Corp., Danbury, Co.c.n.). 
LC/MS Analvsls: 
The following !-o:PLC'MS systc:n ?11S used for this method in.duding cquipme:it o~essary to divert the 
flow going into the lllllS spee:romc:a :o waste 3.Dd o(post,olumo splitting oCthc HPLC flow. 

• 	 Mic::irM;us Quaa:ro Il :riplc sector quadrupole instrumct with API sourc:Fi.nterfac: 
configured (or ESI opeirion.. 
MusI.ynx du:l xquisieoa so~ running undc:r Wiildows NT. 
Waun Model 1100 H?!..C systc:m including pu:mJ) module, autosampli:r, dc3:wil:ig 
module, column compr:mcut module, {Watm CorP.. Milford, Mass.) 
Elcctric:illy-ae:u2ted. l:igh-pR:S.SU:re 6-pon switching valve with l/16 in. fittings, tfEC5W, 
us!:d (or cfnuot divcsioa from MS (4-pon valve would be adequate. #EC~\V) (Valeo 
lnsmnnent Co.. Inc... Houston. TX) 
High-pressure sttinless steel 1/16 in. fitting: tt=, #ZTI, for use in post-cOlumn flo\V 
splitting. Split r.uio 3Cijasti:d by altering restriction on waste-side oCtec by altering 
JCI)gtb oC c:ipillary tubing. (Valeo Instrument Co.. Inc.) 

• 	 Zorbax• 4.6 mm id x :'.!50 mm Rx-CS, S.µm pan:iclc siu, P.N. 880967-901 (MAC-MOD 
Ana.l.yricil, Inc., Cha&s Ford, P3..) Substitute columns m.3Y give sub-op1im:i.I 
pcrl'onn:i.oce. 

j.J Reagrnts and Standards 

Rc~ll'e::!.'i: 


OauiSolv 11 g!J.Ss disci:ed :i.c::ooc, hc~c. mc~ol 
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'Baker A.nilyzc:d R.e:igent' pocmium phospil3te, d.J"buic, cryscl. P.N. 3252--0l, KH:PO, 
(1.T. Baker, Phlllipsburg, N.!.) 

'Baker A.nilyz::d RC3got' sodium chloricie, c:yst:ll, P-~- 325::-01, KH:PO, (!.T. Baker, 
Phillipsburg, NJ.) 

GR F..31 ac::tic :icid (EM SciC:lc::) 

All ~tcr was Milli-Q' distilled, dciouiz..-d W'3ter r.-fiili?orc Corp., Bedforc!., ~au.). 
Stancbrds: All stlndards were syuthesiz::d by DuPoa' Ag:rii:-.tlrunl Produi:-..s. Wilm.ington, Del Stancim!s 
should be grcter than 95~'. purity 

DPX-A.3674-213 (hallincnc) 

IN-TI937-3 {mccbolitc A) 

IN..03453-2 (mccbolite A-1) 

IN-A392S--4 (mccbolite B) 

IN-T3935-3 (mca.bolitc q. 
IN 15472-2 (moaboliie I) 
IN G3171)..2 (metabolite G3li0) 

J.J Safety and Heallll 

No UlUL.qWJ,y h.zz.ar.dous ;:n:ucrfa.ls are 11Scd in this method. All 1ppropri.uc mJ.teri:il safc::y data sbc:::ts 
should be: r=d and followed, md proper pmonal ;m:itecrive" equipment should b:: used. 

4.0 METHODS 

~I Princlpl~ ofMa/ytical ."tftthoi 
~-..·:. 

f.l.I Samof~E:araaion 

The 0.IM KH:PQJO.SM NaCl sail c:anction solution yielded high m:ovcrics :u:id has bce:i dc:ionstr:uc:d 
as :in effective e:xtr:1.ction agent for hcx:IZinonc :uu:I its mcW>oli1es. \Vatc: is nee c:unc1ed, it is dim:tly 
filtered, conc:ntr.ltcd, and purified on !he SPE columns. 

4. /.1 E::rracc P!lrifican·an 

Cm,on. piwc (Envi-Clrb) :md Reverse ph.lse (Cl!), Bond Elu~ SPE ;irocedurcs :ire w:ed to provide 
extensive cxtr.1ct puri.fic:uion.. The w:ucr an.d !he soil cttr.1.c11 are p:wcd oa.10 and rcained on E:ivi-Cm 
columns. The column. is then washed with water :uu:I hcnne co remove most of the Dl.3.trix ma1erial. Eution 
is with 3.n aectonc:3 mM :ac:ric :acid (90:10 v:v) solution. The acetone in !he el11:1.1e is mnoved and the 
sampJe is brought up in wa1cr :md loaded onto a ClScolumn.. The: C18 is the:!. washed with waler and 
hex.an.c, following which it is eluted with methanol The sample is blown dowu to dryness through a. series 
of procedures designed to minimize loss of :malyte on the etinoincr wills :and is brought up to :a fin.a.I 
volume in w:i.ter, for a fm:1.l .filtration md LOMS :analysis. 

4.1.J LC/MS Analvru 

The method utilizes electrospr.ly ioniza.tioo (ESI) :md is opm1cd in positive ion. mode wing ~fu.ltiplc 
Re:icrioo Monitoring, (MR.\i.) on the Miaomass imuummatioo for all oft.he a.1U!ytcs. A single transition. 
w:u monicored for each :u1.:dytc: p.m+t] fngmenti:og 10 the (M-c:ycloba:lllc moietyr. Sele::ion of these 
~itions was based upon !he m:us spcctr.l gc:i.cr:itcd dwin-g the merbod devclopmenl process with the 
instrument in sann.U:ig mode. The spectr.i gc:i.m1cd by ESI-LO?.fS for the lll.llytes .ue shown in Figure 
?. The b:ue ion. [MH:r, for e:icb :m:ilyte is sclee:ed for qiuntiatioo. The sensitivities of e:ic!:J. ;m:;ilyte 
v:uied, the G3 I70 showing the !e:ist se11Sitivity in the positive ESI SR.\[ :r.cde, the he:>t:i.zi.c.one showing the 
most. 
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./.:! 	 Analyrjazi Procedure 

J.]. I 	 Glasrwan and Eauimnnrt Oeaning Pn:Jcedura 

Disposable. l.abwuc ~ u.sed whenever possible in this method. Rcuublc !3~. wh.icb. indudcs the 
evapol'2tiou vessels and vohrmetrics for standard soluriom. u: dcned by wuhi.ng with a bbor.uory gr.idC 
dctege:u followed by ap witc:r rinses (3) and disnlled wate: :-i.nses (3). A~ :icctoue t.nsc In:lY be used 
to remove !he residual water llld promote drying. Ccui:n i1e=.s of glusware llil1St be ttcted sifa.r:Uzcd to 
pn:vent absorption o( m:il~ onto the glass. 

4.1.1 	 PrmaratiDn and Stabilitv ofReagmtSolutiotq 

O.IM KHJ»OJQ.5MNaa Solutioti; Add 13.6g KR~. and 29.2g NaCl into a 1 Utervolumcaic flask. 
DWolvc the CompoUDds with HPLCor Milli-Q wua. Bring to vo/am..: .md mix welt Record chc pH of the 
solution (shoul!i be -4). This solnticn is sable for 1mcmb, disclrd ~lie:: Uit show signs of turbidity or 
bacteria gn:iwth. Sale volume as neccsmy. · 

3 mM r\cttic Acid! Add 173 µL ofglr..al acetic :icid pc:r l L ofHPLC or Wlli·Q wate:. The solution is 
sable for 1 month. Discrd e:irlicr ii it shows signs of mrbiciity or bac:e:fa growth. 

1110 diluttd Glacial Acetic Acid. Prepare :l 1:10 dilution of !l;aci.:il ac::ti::: ;aC:d by j:>ladng 9 mL ofBPLC or 
Milli-Q water into a IS mL pla..ortic: ccnttifuge tube or my ot!ic' suitable c.onl:Jine: with ;a e:ip. Add 1 mL of 
glacial 3Cetic acid, mix c:ucfully. Dp when not in me. 

Extraction y>Jution for Soil· is p:RpUCd by combi:ni:ng :acemn.c :and the 0.IM KH:P0)0.5M N'aa So1utioa 
in a 90:10 v/v ratio. This scJntion. is ~arcd daily ss needed. ho~.evcr will be sable for I tllOnth. 

90:10 Acetone-.3mM Acetic Acid SolutiO!!i Mix 90 mL of:ic=tanc with 10 ml of3 mM Ac:::tic Acid 
solution. This solution is used for SPE column conditioning and elution. Sci.Jc volume as needed, sti.ble for 
l month. 

90:10 Mctbano1:3mM Acetic Acid Solution; Mix 90mL ofmetb.mol with IO mL of3 ·mM Acetic Acid 
solution. This solution i~ used for SPE column conditioning acd elution. Sele volume ;is nc:::dcd., suble for 
I month. 

HPLC Aaueous Mobile Phase A O.OIM ac:::tic add solution far use .u mobile ph.:uc is p~arc:d by filling 
a l L volumcttic flask with distilled. deionized wmr, J.dding 600 µ.L of cooee:i.trated acc::ic add, ge:itly 
agiuting the mixtuR. and diluting to volume in distiilcd. dcionited w.irer. This solution should be 
prepared :as needed or sooner if turbidity or bactaW growth is observed.. 

J.1.3 	 SroclcSolutions !'rnJararion 

U possible, st:mcbrds witb ~purity grcirr th.in 95" ue ro be tued. lndividu.U llJ0:2-f'.glmL 1!2£k 
mncb.rds solutions for bmrinonc: .md the 6 li:led meoboli1:s were prepan:d by weighing 5:::0.1 mg of 
c:icb stmd:ird in a separ.iie, taRd 50-mL voluxneaic fbsk acd diluting 10 volume in acetone. Sample 
weights wen: determined to 3 significant 5gurt:s. The :malyricJ b:tlacce mwt provide a weight precision 
lo 3 signific:mt figures, or the amCu.nt acd volume ba.s 10 be ~ju.s1ed 10 meet tltis crirerfa. For example, 
in~ the .miount to 10.~.2 mg acd use 2 100-mL volum:aic fl.uk. Oc:iI!y fabcl each stock solution 
with dare prepared, .ma.Jytc. 21::1d concentr:uion. Srod: solutioos ;ire stored under refrige:-:ition (4:1 ~q :md 
mwt be replaced at IC25t every 110 days or when approrim:itc!y hJ.lf.volwr.c. Keep stoclc solutions 
stoppe:ed 10 restrict solvent ev:ipor:ation. 
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4.:.-1 !ntU111ttiiartSrandard and Fom'fic:Jrion Soiun'on Prnxrr=::on 

\V::ne:7Soi1 !rir~diatc Suncbrd: . .\n ln1er:necii.atc 1.0 µgtcl. :ii.i:::i scu:d.l.rd soiurioo :.S =acie from the 7 
individu.:U 100 µgimL stoc.k solurion.s. P!.Jc: 0.5 mL o( e=C of :.he 7 i.o.diviciw.l !00 µg.:::ll. nod:: so!utioc.s 
inm a SO mL volumeaic fl.uk wicg :a pipct PUce the voitn::c::ric oato the ~-Evap and ::a.u :i.itroge:i 
through the fb..U: to blow otrall of the acetone, rcnovc ~r:ly. Add HPLC or Mill.i-Q water and fill 
tD the 50 mL liDc. Vo~.. sonicte far 5 min. 

W:ner Forrifie:ttioa :u:id Standard Solution· A SO ng/mL -nter fortific:u:ioo 3.!ld scnd:ird soiu::ion i.s 
~from the mixed I.0-µgimL Inimncdbte St:w:b.td. R.c::nove the Inccrmcdiatc Saniiud from the 
n:frigm1or :ind allow it to re::i.ch room tcmpencmc. Tb.en UWcc by h.uid to insure stm6ni consistency· 
before making dilutions. Pbc: 2..5 mL of the LO pg/ml ime:mcdi:ltc swck solution into :a !O ml. 
volumetric flask. Fill up to the Imc with witer and mix. Libel the solution with the d.l~ ;re:-..arcd, :uialytcs. 
uid conce:itr:ation. Store the solution in the :cfrigmtDr. It is St:lblc for 90 days. 

Soil Fonifiarioo and Standard Solution: A 200 ll&"mL wucr fonification and sandard solution is p,r:pared 
from the mixed 1.0.µYml. Intc:t.nediatt Standard. Rcmave d::e lntc:mcdiatc Standard from the refrigr:r:i.tor 
and ;illow it to re:s.ch room tempo""f3.n.tte. Then !hake by hand to imw'c mndlrd cocsistc:i.cy before making 
dilutiooi. Place 10.0 mL o(the 1.0 11.J'ml intcn=diatc stock solution. into a 50 mL volumt::ric flask. Fill 
up to the line with water and mix. Lahcl the solution wirh die d:n:.: prc-;iarcd, malytes., and c;onc~tr.i.tion. 
Store the soh!tion in the rcfrigcntor. It is st:.ble (or 90 day::. 

4.2.5 LC Calibration Sumtlm-ri Solution Sn Prroara'tion 

Waf.:.r. The ea.l.Ibruionstandardset is made from the SOD.~ Water Fortilkatio.n·and Swuiud solution. 
Re:uovc the WJ.u:r Forciiic::ition :i.nd Stmdud solution 6-om the refi1igcrator md 3.llow it to rc:icb roam 
tcD.ptr.llUrc. Then shake by hand to insure .stU1dard c~ before makins: 

0 

di!D.tions. R:f== to the 1:1.blc 
below. Pl3c: the specified aliquot of the .50.0 µg/mL Wu:rFortific::ation mdStmdardsolution into a 10 
mL volumetric flask. Fill to the line with HELC or Milli...Q• water. Label :is ah"bmtion mnd:lrd solutions 
with date prepared,. :i.naiytc:s, md coDc:ntration.. Score these solutions in the rcfrige::icor. They are stable for 
90da,... 

Tde:itifier Aliauot of:O ng/mL Std.full Final Vol. SCl.ndard Conc:::mrion (ne/!!:!!.l 
WSI 2000 IOmL 10 
WS2 1000 !OmL 5.0 
WSJ 400 IOmL 2.0 
WS4 134 IOmL 0.6i 

Cle:uly label the clib~tion .solutions with the d3rc prcpami. lnalyccs, mc1· collc:.:ntr.ition.. Autos.ampler 
vUls should be filled co approxim.1.ccly '113 c:ipacity 3.nd C3pptd to minimize solvent cvapor:uioo.. The 10 
mL vol~ttic fluks oCst:lod.uds will be s1:1.blc for 2 WC""~ Use fresh aliquou from then for c:icl:I. 
:imlysis set. 

~The c:ih'"br:ition stutd:ud set is lll3de from lhe 200 ngiri1L Soil Forrific:uion and Saad:ard solutfon. 
Remove the Soil Fortific:iticn md Standard solution from the refrigerator and allow it ta rcxh roo01 
le:npc::lturc. Then shake by b.iod to insure scuidard c:onsistocy before making dilutions. R::"er co the uble 
below. Pbce the specified aliquoc of the 200.0 µg/mL Soil Fortification and Stmd:lrd solution into a lo mL 
vohune~c tb.sk. Fill to lhe line with HPLC or Milli·Q• wirer. Ube! :is c:ilfor:i.tion sun6rd solutions with 
d.:ue pr~.:ircd, .l.D:llytcs, .l.lld conc~:i1r.1ticn. Store these solutions in the r::frigcntor. The~· are stable for 
90d.Jys. 

Alicuor of:!OO mi:<r:tl. Srd.fuL' Fin:!! Vol. St:iod.:ird Conc~!r.lrion fn<i/rnL) 
SS! 2500 lOmL 50.0 
~ 
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SS2 l~O !Oml 25.0 
SSJ ~00 !OmL 10.0 
SS-I 167 !Oml j.JJ 

Ccriy la.ix:! the calibration solutioos w1cb the dace ?~:ired, ~)1d, a.ad conc::untion. A~.: 
vials should be iillcd to approx.iimtely 213 c:zpaciry :ind cppcd to c:i.inimi:: solveuc ev:tpor.i.Ccn. T::.e !o 
mL vo!umc:ric flasks o( st:md:uds will be sable for 2 weeks. Use frcl aliquots from thc::n for och 
a..o..alysis set. 

4.2.6 Souret anti Oaractn-i:tition ofSamDlu 

4.2.7 Storagt and Prqroecsi11g ofSamples 

4.2.3 Samolt Forrificatiorr Procttiurt 

Water. Ail wari:r test samplc:s ~ fortifiedwitb &c..:i:lnonc llld th: 6 listed mct:i.bQli!cs from~ SO ~·mt 
Water Fonitic:ition and Stmd.ud solution.L Tiu: ippropri:itt fottificcion volu.ne is dnwn into a 
pipet/piFl:tlor and placed into 20 mL o!w:ur:r. The water is then mixed. Rcfc:r to the table bc.!ow for :e 
volumes o!Watc:r FortifiQtion :md St:mdard solution to use for :n.ll:illg the LOQ and S x LCQ 
!on:ifictions. 

~All soil test samples are fortified W:4h hcx::iz:inanc and the 6 listed mctlbolit= from the 200 og/::L 
Soil Fortificujon :ind Sbnd:ard solutions. The :rpprcpri;i.t: !on:ific:ttii:i'o volume is.drawn into a • 
pipctlpipettnr a.cdplaced into Sg of soiL !he soil is allowed to stand for 10 minmcs.. Refer to~ table 
below (or the volumes ofSoilFortifictioo aodSbndard solutiot1. to we for making the LOQ ~ 5 x LOQ 
fon:ific:itions. 

Amount to Volume Fortiiiotion Soln. Volume Fortifiorioo Sotn. Leote!r. an :in:l!vtes LOO 
Forrifvl Low Forrific:ition (LQQl Hie-h Fortific:irion fLOOl and 5 x LOO 

W:iter 
Soil 

20mL 
Sg 

40 µL 
lG 

200 µL 
250 

0.1 ;pb.. 0.5 ppb 
2.0 ;:::b,. 10 ppb 

'.2.9a Cbncmtration arid P..irificatfpn Prrxr:dun:s (ar Water 

Solution Rcquircmencs/S:imple (CX:a:ictioo + purific;itioo): 
Milli- Q W3.tcr 	 50 mL 
metb.uiol 	 10 tnL 
hc.'Wle 	 J0 mL 
90: l 0 acetot1.e: 3 mM Acetic Acid 10 mL 

90:10mct!u.ool:3mMAceticAcid 10 rnL 


SAMPLE CONCENTRATION AND PL1UFICATION 

I. 	 Remove samp!es &om n:!ligmtor or freezer :ind allow to wann to room :=:pe.;.::.,~. 
2. 	 Mosure 20 mL o( tbe w:ltcr s:unplc .lDd pl:ice it into a !50 mL ce:itrifug:: :Cnlc. 
3. 	 Fortify test s:implcs U r:quired. 
4. 	 Add SO ml. o(Milli-Q w:llct :ind lbm :acidify by :adding :oo µL of the l/lO :.Uu::-= 

gl:icUI :ic::tic acid solution. Clp :ind briefly vonc:i: mi."t. 
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t: 	 Pl.le: the !..S ~ 2''1....:irb Sand E!uis~ iDto the ¥:1.C".!tim m.m.ifold :ind condition !hem by 
placing IO ::nL of 9(}: l 0 3.ce:one:J m..\f 1c:tic .ldd solution into the rubes :uid adjusting 
the ilow ~;a fast c-.:;, (-10 mUminwc]. UsiDg 1 grnt!c ~cuum to pull through ill of the 
liquid, let :he coh:::::::i dry for 30 seconds~ the !:Ls1 of the liquid has a.itcd. I.:oad :uid 
collWi::ion !he c0Ju:::::1:2 witb rwo. JO ml volwnr.s of w::m:r. Do nor let the liquid level drop 
beiow the :op of :b:: sorbc:u ;t.fter the second w:itcr load has passed throu~ Do not 
allow the tnhe to Cry. 

2. 	 ~the water su::;iie onto the column. in. sever.ii portio~ ifnetc:ss.uy due to column 
reservoir c:::paCty~ Tarn on the vac:1um md :allow the sample to pw through the 
column .u a slow .::-:p. Da aoc allow tbe coltmlll 14 go dry. Do not eollec: the liquid. 

3. 	 Pl.3.c: 5 mi. of~<n:::" :nro the c:cipty 50 mL centrifuge mbc, vona.. Pl.ace this rinse onto 
the Bood E!ut :m.d :iilow to pass through :it a slow drip. Puµ :ill the '1112.tcr througll. allow 
to dry, passing air :!:rough for abow 30 Sc:tends ;i.itcr last drop has come o~ 

4. 	 Place 5 mL ofbc:ta..bc mto the Bolld Elui and allow to pass.through at a slow drip. 

Allow to dry,~ air through for Uiout'JO see.cads aitc:r Wt drop has come Qt}', 


5. 	 Opc1 the nc-.mm ::mi!old and place pbstit l.S mL t=ttiiuge mbcs into the manifold 

in ordc:t to cone-a~ elU3tc. 


6. 	 Pla~ IO ml. of 90:10 acel0nc:3 mM ac.:tic acid solut:on in10 the Bond Elut tube md 

a.Dow :o pass d:ao~ :u a stow drip. Pull all ~ttho: liquid th.'"Ough into the collc-ttion 

tl!bes... Bn::i1t the vx::um md mnove the tubes com:a.ining the eluate. 


7. 	 Place sample an .m. N·Evap and ~r:atc ID approximately 1 ml at 40...SO deg. 
8. 	 Wash the siks' of:esmiple t.cst lllbe w:itb ~Jy 2 mU ofacetone llid 


evzporau: Qc a:ru:: to 0.2 to O~ mL ~t this v.r.ashi:ng with :'I second. 2 mL volume 

a{xeio=. EY2pCI3M the sample to deyr.dS 


9. 	 Add 200µLofac:cne10 the tube. voncx md ron.icte for .S i;ninutcs, vortex .lgain.. Add 
approximm1y 1 c.l of water md CV2p0n.tc lO the 'Nate:f pbsc. Add approximately 4 
mL ofHPLC tr.ltt:' md coacinat' the evapondoa n...,, to =sun: rtmova.l ofall tnces of 
ac::toDc: This is 2 Teri crido.I step, the praence or :i.ny :i.cetone will prevent the 
polar ana.lytes from bdnC rct:Li.ned on the C18 column in bter steps.} 

IO. 	 Adjust to :rppro:r±:::ucly .S ml with HPLC water. Vortex. sonic.te for .S lllinutcs_ vorte:t 

I I. P:oc~ed dfrtt:fy to Oc Ct8 SPE c!e:m·up. TIW: isl napping poirit. Samples en be 

pbced into the r"£ge."':ltor for stot'lge for up to l week. 


ClS BO?-t"D ELUT CIZ\..'lUPIFINAL PREPARATION 
L 	 Place the Cl g Bacd flu~ tub= onto lhe vacu~ m.mifold and condition them by 

plac:!ns S mL of~ol:JmM Arnie Acid (90:10 v/v) solution into e:u:h tube :md 
adjuniz:Jg d:e flow :EJ a b.st drip. Dr.Un lht rube 2Dd .illow ro dry for 30 stcoiuh more 
under~ la~ S:J..mC mmncr condition next with 10 mL of water, in two S mL 
inc-:mems., W2iting :mal the lim .S mL is completely below the 6ii before :adding the 
sc:olld .S mL Stop Qc Oow. when the level of the water drops slightly below the top of 
the sorbcm: :n the bottom rube. Do not let the tubes dry. 

z_ 	 Place the E:ivi-C:at.i eimre solutioa (step I I ENYJ-CARB dcmup above} into the CIS 
Bond E!u~ rube'••.\;::iiy V:J,CUum, open lhe scopcock md lo:ad the clu::ite onco the colwnn 
wilh :av~ 5Jow ~-Stop when the level of the liquid is 1 cm lbovc the top oftbe 
sorbenL Di.scni::.:: :aoucou.s effiuenL 
B.ick:rinse :Cc ori~ .E.:ivi-C:arb elu:ue cont1.iner by pb.cing 2.0 rnL of wutcr into it 
vor:ex tni'ci:ig for :a :·=w seconds. Pour this rins:ate into the CJS c~dgc. Allow this 
(rinse)w.it::- ":lr,l,Sb, '° ?lS.S through the C18 ;ind disc:lfd. Allow lll of the w::i.u:r to be 
dnwn out oj ::he ~~!. Umnedi.i1cly shut off v:icmun. discard Jo:ad volumt 
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.4. 	 Plac: 5.0 mL oihe:u.c.c into the ClS or.ridge. Allow the hc:une ro pass through 3t i 

moderate d."'ip. A.fee: the he:une b..:u COII:i)ic:ely puscd :hroug.b. the coiumn, ;i.Cd l.llor.her 
5.0 mL ofbex:ine .l.Dd J.ilow d!.;lt ro compleceiy pw: throug.D. the column a.s weiL Allow 
the vacuum to pull air through the Qitridge unc1 there is 110 Clore drippi.Dg. 

5. 	 Biuk vacuum :md pbc: a new IS mL pb.stic ee:itriiuge tube into the vacuum m:mifold 
under the C13 tubes to coUec:t the e!u:ue. 

6. 	 Pl:ic:e 10 mL o(mct!unol;.3 m.\{ Acetic Acid (90:10 v/v) solutioo in10 the cohm:ll. 
Allow the :ill.ate to pw through :it :i moda:ue drip 1lld collect. Di.scutl the C18 
oolumn. 

7. 	 When elution is finished. pbcc the tube C011t:Uning the cxt:"3C1 onto the N-Evap and 
blow it doll.-n to approximately I mL · 

3. 	 W;uh I.be siclcs o(the tube.with :i.pproximau:ly I mL methallol md blow down to 
approiim:a.tely 0.2 t 0.5 mL Rcpat with anath.cr 1ml. wash :uid blow down 10 dryness. 
lmmcdiateJy $IDJ' lhe nitrogen Dow and mDOVC .tbc lllhe from the N-Ev.llp. 

9. 	 Add~ 2.0 mL ofHPLC or Milli-:Q ~to the tube conWning the evapor::i.ted 
Cl8 eluate. Voncx tna !or 5 sec.ends md pbcc iilto the ultruonic balh.Allow the 
samplt' '" r=nain in the bath (sr:t at JO t0 45 dtgm::s) !or S to 10 minutes 

10. 	 Filter :ipproxllm.rely 1.0 mL of this fin.a.I voluc~ ~ol\l.!ioo through a 0.2 micron 
AcroDise liltcr into :m appropriate :wtosamplcr vial Dp. 

I I. This sample is now tf:'JJi'/ (or LC/MS/MS :mal'ysis. Ir e:i.o be stored iorup 10 3 wr:b: in 
a refrigerator at 4 •c. 

4.2.9b Canceiitr!ttl'on attd Purification Procrulurq (or Soil 

Solution Rcquircnents/Sam;ile (extraction+ purific:ation}: 

Milli· Q \V\llet' 50 ml. 

Extr:1c:ioo solution 20 mL 

methanol · 10 mL 

hence 10 mL 

90:10 acetone: 3 mM Acetic Acfd 10 ml. 

90:10methanol:3mMAccticAcid 10 mL 


SA.\1JILE CONCENTRATION ~""D PURlFICATIO!'l 

SAMPLE PREP.UATION AND EX'Il!ACTION 

1. 	 Remove samples fn:im re6iger.uor or fre::c:r and .illow to w:imi co room te:npenrurc. 
2. 	 Weigh out a 5 g $3.IDplc oCthe soil and place it into a .SO mL centrifuge bottle. 
3. 	 Fonify samples it requlrcd. 
4. 	 Add 20 mL o(O.IM KH:P0/0.5M NaO c:nxtion solution.. M:mwJly shake 10 times. 

P.bcc onro a wrist-action siakcr and sm.ke for 10 minutes at tn.'Uimum speed. 
5. 	 Centriti.ige the s:imple for 10 minutes at approximately 2500 rpm.. 
6. 	 Atuch :a 20 mL syringe 10 a OAS pm Acrodi$c filter. Dcc:ant the supcnutent into the 2 

syringe. Filter into a .SO mL centrifuge tube. Place tube immediately onto :m N-Evap :u 
40 10 .SO •c :md begin cv:i.por:i.tion. 

7. 	 Rcpc:i.t steps.$ through .S. When there is suffitlc:ic room in the .SO mL centrifuge rube 
(on the N~Ev:i.p) filler the s«ond supcrmcc::itinto il Rinse syringe with 2 x 10 ml. 
volwncs of :i.c:ronc :i.nd place :i.cctone into the: 50 ml. cenaifugc rube concining the 
fiJtr:llC. 

S. 	 Ev:iponce the combined extract/rinse to the w:itcrph:i..se (3pproxinutc!y 1.5 mt). 
9. Add HPLC water w:itil the volume is :i.ppro:Um.ltcly .SO mL 

I0. Jwt prior 10 proc::ding 10 the SPE dc:i.nup sooic:i.1c c:ttr:ac: for 5 min. :ind vonex mi.-:. 
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1. 	 Phcc the J.5 g Envi...Drb Bond Ems~ into the vacuum :::wtlfold md condition :he::tt by 
placing 10 mL of90:10 ace'l:Ollc:J CL\{ ac..'"1ic .icid solution into the tubes and adjusting 
the flow tO :i fast drip (-10 mUmi:zutc). Using ;i ge:ule vac-Jum to pull through :ill oftbc 
liquid, let the c:olumn dry for 30 smmds after the Wt of the liquid b:u exited. Load and 
condition the columa. wilh two 10 mL volume:s ofwate:. Do not let the liquid level drop 
below the top of the sorbc::tt aAc:r the second Mter !oid has passed through. Do not 

allow tbc mbc to dry. 
2. 	 kQ!9 the soil att:iet onto the colu::c:m., m. scvcnl. portions ifnecessary due to column 

rcscvoit apa.c:iry. Tum ot1 the VX'.:mD and allow the sample to pass through the 
column at :i stow drip. Do t10t allow the eolmm to go drj. Do nol collect the liquid. 

3. 	 Place S mL ofvn.terimo tbc empty SO mL CC1.aifilge tube, vona. Place this rinse onto 
the Bond Elm and allow tD pass through at a slow drip. Pull all the water through. allow 
to dry, passing air through iorabom30 seconds aftc Wt drop ?w come of[ 

4. 	 Place 5 mL ofhc:cme into the Bond Elut and allow to pus through at a slow drip. 
Allow to dry, passing air tbrooth !or 3boul 30 seconds .tfter last drop h.u come oft 

S. 	 Opo the vat".rum. manifold andplac: plastic 15 mL ce::i.ai.P.lgc tubC'.s into the manifold 
i:o order to coOeet thC e!u:aJc.. 

10. 	 Place IOmL oI90:10 ao:toue".3 mM ~acid sclutiun into the Bond EJut rube :md 
allow to pass through ac a slow drip. Pull all ofthe liquid through into the c:ollc:etion 
t11bes. BrW the namm· md remove the tishc:s containing the eluate.. 

11. 	 Place sample oc an N-Enp md cvapor.atc to approx:ii:m.:cly 1 mL at 40-50 deg. 
12. 	 Wash the sides ofthe sample tr:sta:ibc widi.zpprm:imately 2 mal ofacetone and 

imapo~ the cx=cc to 0.2 to 0..5 mL. ~this Wl$.l:Ung ..yith a se:ond 2 mL volw::e 
ofacetone. Evaporate the sample mdryness ~ 

. 	 13. Add 20o )11. of acetone to die tube. vona andsani~ for 5 mii:iutes. vortex again. Add 
approximately I mL ofwater md cnporaa: to the water phl.sc. Add approximately 4 
ruL of HPLC water and comimic the evaporation step to ensure removal of all tr.tees of 
acetone 'Ibis is a very cridal .step. the presence of any :acetone l'l'ilJ prevent the 
polar :walytcs from btinc rcbined on the C18 column in later steps.) 

10. 	 Adjust to :ipproximately 5 mL with HPLC water. Vortex, sonic:lte for 5 minutes, vorte:t 

11. 	 Proceed directly to the Cl8 SPE c!c=-up. lhis is a stepping point. Samples =i be 

placed into the rcirigmtor for stongc for up to I weei.. 


Cl8 BOND ELT.ff Cl.EANUP/F!NAL Pl\EPARATION 
I. 	 Place the CIS Bond Eiurl' tubes oDtD the \'2CUUID manifold md condition them by 

placing 5 mL o{metha:a.ol:JmM Ac:tic Acid (90:10 vlv) solution in10 c:ich tube :md 
adjusting the Dow to a ~drip. Dr:ti.a W: tube :uid :illow to dry for 30 seconds more 
under vacuum. In the same manner i:ondirion next with 10 rnL ofwa.ter, in two .S mL 
inacmcnt:S. waiting until the first 5 mL is complcrely below the frit before :adding the 
second S mL. Slop the flow when the level oftbc w;iter drops slightly below the top o{ 

the sorbe::it in the bortom rube. Do oor let the tubes dry. 
2. 	 P!:ace the E:ivi-Cltb duarc solution (step I I ENVI-CA.RB dc::u:iup :above) in10 the ClS 

Bocd Elurl' rube. Apply v:acuum. open the siopcock :llld lo:id the c!U3ce onro the column 
with 3 vcrv slow drip. Slop wbcu the level of the liquid is l rm :above the top of the 
scrbcnt. Disc:mi the :aqueous cffluc!ll 

3. 	 B:ackrinsc the original Envi-Cirb chute coccin~r by pbc:ns .'.!.O mL ofwltc~ into it 

vone:t mixing for :a few seconds. Pour this rins;uc into the CI S c1Ctridge. Allow this 
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(rinsc:)watr:r wash 10 pass through the Ct3 ~ discrd. Allow ill of the wu::- to be: 
dn.\VU out of the :ubc. Imn::tc:iil.tdy shut oITvacuwn. d.isord lo:id voiw:i:::c: 

4. 	 Place 5.0 mL ofhc::u.oc: into the Cl8 c:~dgc:. Allow the: he.'t..:l..Dc: :o pa.s.s :!:roug.i1 lt l 
mode.."'2te drip. .!\fie the hc::u.o.c: has compietcly passed through the: ccluc::. Jdd another 
5.0 mL ofhc.'Ullc: :md allow Wt to compictc:ly pass through the column u ";VCU. Allow 
the vacuum to pull air throu~ the: c::i:nridgc unri.l lh.ac i.s oo Cl.Ore drippiDg. 

5. 	 Bre:U: V3.C'.lum. and place a -oc:w 15 mL pWtic: c::naiiugc rube: into the: nc'w"tl:Ill 1Il3ni.fo!d 
under the: C18 tubes to coUe:: the eluate. 

6. 	 Plu::: 10 tnL ofmethanol.:3 m.\.f Acetic AQd (90:10 viv) solution iot0 the column. 
Allow the eluate to pus through :at l moder.are drip md colleet. Discrd the Cl g 

column. 
I0. Wbe:::i elution is finished, pb.cc: the: tube: c:ono.in.ing the extnct onto the: N-Evzp at1d 

blow it down to :rpproximattly I mL 
l 1. Wa!h ~side$ oftbc n:bc"wit!z oipproximalciy l mL :neth.mo! u:d blow do""'U to 

approximately 0.2 t 0..5 mt. Rep=c with mother 1 mL wash and blow down to drync:.u. 
Immcdi:.tely ~top the: nitrogC'!l Dow and remove the tnbc frcip. the: N-Ewp. 

12. 	 Add enctlv 2.0 mL ofHPLC or M.illi..Q wa~ to the: tabc containing the mpor.ued 
Cl8 ehutc:. Vone:t mix for S seconds :uid place into. the ultrasonic bath. A.now the 
umplc to remain in the bath (set :it 30 to 45 degrees) for S to 10 minutes· 

IO. 	 Filter :rpproxim.atefy 1.0 mL of this fi:W volume solution throusb a 0.2 n:iic=o!l 
AcroDisc filler into :m appropri:i:tc autosamplcr vial Up. 

11. 	 This s:n:q:ile :Snow I'Cldy for L_~ISIMS analysis. II c:ut be stored for up to 3 'al"eeks in 
a. rcfrigcr.i.tor at 4 •c. 

J.J Insrrumouarion 

4.3. / Descriotio,, 

Tais method requires an LC/MS/MS instrument equipped with :m e!cc:rospray intcti:ie::: for the :m:tlysis of 
water :md $Oil An au1osamplcr is also required for the umttcndcd analysis of multiple samples and 
cli'br:iti.oo soluti.oll.1. The ~ytic:tl d.3,ta in this method wou obt:iined from :a Microm:w Qu.;r.ro ll LC/MS 
equipped ;vith th::: HP Series I 100 Modular HPLC System which inc!udes :a dual ch:mncl ptm:p, 
au:oumplcr, vac-.1um deg:wcr, tempcr:uurc-<oncrolled column compartment. :md :a UY· Vis d~~ctor (oot 
required for tbis method). The HPLC :md Mau Spcetrome:c:r opm.c:ing par.unetm for these systems are 
given in sec::io.n 4.3.l. 
T.ae chromacogr:ipi:Lic c.olWilll :md mobile phases specified provide good pe:ik sh:apc::i and resolution of the 
anal;1es. nu illows sufficie:it time to switch mass spce!nlmetric :i.c_quisition par:u:neters thc~!ly :i.llowing 
better opc:imtt::ition of c:ich clwmeL Tue HPLC solvctrit progr=:t includes a period ofhigb-orJmic solve::it
flow to purge m:iaiX m:ateri:Us Crom the column :md allows sufficient rc-equili'bration time be:wCQI. runs. 
Do not :i.lter these periods. In gener:tl. instrument response is good to excellent for the :m:i.lytcs ca the 
positive ESI SR.\1' c!wme!s. AJw:ays use the combin:i.rion o(HPLC coaditioas :md mus spcc:romcter 
pinme:crs specified for ocb. o:uai.i:. 

4.3.J Oaeran·ng Conditions: .'.ficromass Ouattra ff with HP Series I (00 HPLC 

A)',IALYnC.\L CONDmONS FOR. SOIL A..'ID WA!ER 

High Performance Liquid Ciiromaro:raphy (HPLQ 
~fobil: P!use A: ."i.queous 0.01 M :i.c:ric 3cid 

~fobiie Ph:i.se 3: Ac:tonitrile 
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Mobile P?u.sc Prognm: 

Oi:Kohmm Flow R.lu:: 
Injcdon Volume: 
Cohmm: 

Mass Spectrolltd6 (MS) 
!oni'z::ition Mode: 
HYL<m 
DpiDary Voltigc: 
Cone Volb.ge 
Collision Voltage 

Gcpeg1 p:mmet;n 
CollDioo Gas~ 
MSl L.WHM Rcsahmon 
MS21-WHM R=olution 
Som= Tcnper:1.mr=: 

Acauisition Funedoru; 

ES?+ 
Stut 7.0min 
Eod 9.5 
Int Chan. Delay: 0.02 sec 

2 ESP+ 
Start 9.5min 
bl 12.0 
l:Dt ClLm.. Delay: 0.02 sec 

3 ESP+ 
Stut 12.0min 
E:id 17.0 

Im Om. Delay: 0.02 sec 

DuPont-2548 

T:mefmi.c) %A %8 
0 100 0 
3 90 JO 

10 50 so 
15.0 . 25 75 
IS.I S 9S 
20.0 5 95 
20.1 0 100 
30.0 0 100 

l.O mUmin. split-5:1, Divi:rt ~.9, 15.5-JO mm 
!O µL. 
Zoriiu. RX-CS, 25 c::D. x -t6 me. id, S µm; with guard 
column amc!u:d 
:;o ~c 

P~siti'.-e ESI 
0.26 '1.Y 
4.0 iCV 
32 Volts 
18 

Positive ESt Modes 
1.7-2.0:c:lOc-3 
both 10 
both 12 
85°C 

set l.S shown below: 

P:ireot O::mehter Dwell 
171.1 71.l 0.12 sc: 

P=nt Dauehter Dwell 

2SS.J 157.1 0.12 sec 
267.2 171.0 0.12 
269.J 171.0 0.12 

P=n! Dauehter Dwell 
239.2 157.0 0.08 
2S3.2 171.l 0.08 

Appro:rim:11c R.etendon Times of the 7 An:ilytes 

An::ilvte Acero:"<. Re!e!lrion Ttme fminl Acouisition Func~on:Tr.i:-:sirion 

i=e::ibolite G3170 8.S9 l: 171.1 -71.0 

mctlbolitc A 10.68 2: 269.3-171.0 

mccbolite A- l 11.62 2: 269.3-lil.O 
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me!:!.bolicc I 11.27 2; 26i.2-lil.O 
mctlboli1e C 10.12 2: 255.3-157.0 
hc:t:itinODC 14.46 :3: 253.2-171.0 

mec.bolitc B ]J.62 J; 239.1-157.0 

Alternaie ,'t{an Spemotnaa (,l/S) Condbi.oru: Confvmariotr C!uvinels 

If ccreluting matrix compooCll! izueric::c with l:J'f of the mal:tt= on their primary positive dccttos:pl'3y 
MS/MS clianncl.s, We the folloo:ving c!eoo~y cooditiocs and ~troute cllawic!.s t<> both confum th3r 
these co-eluting pc:iks :ire in fact intcic:enc:s md to qi.untictc the :malyteS. AltCr:l.lte c!wu:ic.!J c.:u:i. be 
det=:mined from c::umining the full sc:i:a spee::l. or the daughter ion specn o(.och malyte shown in 
Figure 2. The alfematc efee:rospr:ly ~tel (mm:ascd coUisioa ps energy} specified will also . 
significantly rednce or climimtc the i:altrfc:rin! ;cks co the origiml c:hanoels. ~ analyu: samples using 
:hi: 01.ltematc clmmcls along with the originals far~ 

Ioaiz3tioo Mode: Positive EST 
HVL= 0.1 KV 
Dpiilary Voltag" ).6 ;cv 
Cone: Volt::gc 25Volts' 
Collision Voltage 30 

Geµmln~ Positive ESI 
Collision Gas Pr=sl.Ire 1.7·2.0ilOc-J 
MSJ LMIEfM ~lutiaa both& 
?v1S2 L'd/EM ~oiudan both 12 
Source Tc::i:rpcmn:re: ss·c 

Acauisition Fanctions set for 'c!cetd a.ltau:i.te MR.\1 tnruitioos: 

4.3..3 C'lllbDtion Proc:dtttcs 
l.c.sttumc:i.t:ltion perfonnanc: wa.s UUrlally C'\"lio:cd for c::Wbr:ition, response, tine;uity by the following 
proe:durcs: 

I. 	 The LCIMSIMS lmrrum=t wu ttmed iz:I: po.rilive elecrro.sptay mode ro opti.atize the (M
cyclohcanc moiet)'r peU: ~still showing the base pe:lk [MHf .For the negajivc 

. clectrospcay compounds. the :mwment wu tw:1ed to maximize the [M-1 ]" pe:ak.. 
2. 	 Full·sc:m. cm.cohmm amlysis o{a Ot 4-pg/m!. cilibr:itioa solution coot:i.ining e:i.cb o{the 

amlytcs ~cs performed to VC:.iy appropriate mh. ruponses and abundance r:itios. 
3. 	 Analysis ofc:W'bra:cioa soJuQcm (so: se:OoQ ./.2.J forpn:pu:ation) a.ad coa..structioo of~ 

5-poim olfor:uion cu:rve was ~Onoed to verify lioc:uity (R1 2 0.98) over the :walytic:i.1 
1"3.Ilge :ind ~u:ue ~tor r:spoosc (low e:tlt"br:itioa solution response 2 5/l signal-to
"uoisc), · · 

Routine rn:muf~ imtruman c:W°br;ltion li:d =iatetW1c: proced~s should be followed as nec:ess:iry 
10 oprimi::: pctfomunc::. It is :ilso oe:::ssary U> asure: th2t the eicctrospr.iy interfac: components ~e cle:u:i.. 
A dirty source c:in c:iuse drift in insttUrnellt ~use. 

./._: J Sam~le .4nalv:ris 

Initi.1Uy, :i.t le:1St I. 3.Dd pr:f~bly :? ~ o( .l =:J..ai."t-conu.ining s:imple should be nude 10 equilibr.ue the 
ESI-LC'MS system prior 10 rurmi.cg :i s:unple u-:unlcu instrument p~rform.:mc:: :i.llows otherwise. 
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Calibn.cion solutions and samc!cs should be :Ut.."'m31l:ly ma.J.r...:d through the ln:dyTis set so test satm:1les 
c:i.n be qu::mtified using the 3v~gc ~onse ofbr.icUtiDg sund.lrd (Le, SD.tld.ud. S3mpie, st:J..D.dud.' 
sample, stuldard, etc.) I! instruuli:nt pe::Or.::ucc: is sa.ble :t is prnnimiile to run 2 samples benveen each 
standud. provided a stand2rd prcc:des the :!!st s:ample of the ser and foUow-s the bst umple of the set. Ac 3 

minittwm, a c:heck sample et1nsisring of :i control fonilied :u tb.e LOQ and processed through the method 
should be nm with every sample set. 

J.J CalCJlhzzions 

J_J_J Metlimb 

The ppm found and pe:c:::it of applied recoveries m dctcmined from ci.k·..tl.acions which compau the 
pe:ik :ttea ~oMCS of C1Ch malytc to the r=sponsc oCbndi:ting :ma.!yticil st:uldards. l:Jsc 2!l!! th.c 
primzry MR..\i clwmel for qumtitation. Do oqr use the Toal Ion Chronutomm.. Pe:ik ue:i response 
values should be ~ in an EXCEL• sprodshm tcnplate designed to pctfonn the appropriaic 
calcnlations. · 

The response factor (RF) is calculated far e3Ch. analytc in all a.lilmtion stmdard a.nalys~ _by diyjding the 
pcl ~Cy the m:alytc cooc=.o.'1tion O::ic may us: either the aYeragc ~ase factur ofthl! :nCte set of 
nandarrls if the response lw; bec:i scblc over the period o!:wa.1ym. or one may we the ivmge oCthc 
closest two stand:uds wftieh bncl::ct the sample being quantitatcd if imtrumc::nt drift has been noted. In 
either C5e, valid recovery data are genented if the ~cu relative modml deviation {o/oRSD) for the 
pe::i.k arc:i tt:Spanses of the stmdards used is less than or equal to 200/o.Vzlues for the amount (ppm) 
detec:cd msamples are de:c:mined by comparing the pe3k :uD ofC3Ch szmple :i.nalytc detected with the 
aver.age ~rue £.actor and eoaccting' far ~CS.M:ight ofsample, :md fica1 volume. 
The pc:=1E or .ipplicd rei:ove:'lcs for fortified s:smples are =Jcu.b.tetl by divictmg ppm foUJld by ppm 
applied and multiplying by 100. ·• 

C (Cline.. .of sample µ.g/mt) • Aro(sample)/RF(avg.) 

ppb (s=ple) • C/W •(I/AF)• FY 

W •weight orsam;:ile (g, I mL •Jg) 

AF .. aliquot mc:ion (vol :iliquotltotal vol) 

FV • toa.I volume of fiml m3.lysis solution (mL} 


Sample Ulcu.Jations (Bncl:.r:ting Sta.nd.mis): 

For a h)'potheti~ analytc: 


20 mL (•20g) wucr sazn?lc fonifjed ;it O.tOOppb, aliquot fraction - I, FiIW Volume• 2 mL 

Response of0.67 ngiml. Std• 700 arc counts 
Response of2.0 nglmL Std• 2200 area counts 
Response o(0.100 ppb fottifiatiosi • 1200 Uel. coUJlts 

RF(avg.)- [(l:!00/2.0 ng/mL) + (;00/0.67 ng/mL))l2 • I072(mUng) 
Co~. samplc• 1200il07:?(mUni) • 1.119 oiy'mL 
AF• 20mU20mL • 1.0 

ppb sample• (1.I 19 (ag/mL)f.!03] •(I/I)•:? mL,. O. l l l9 ng/,g "'O.l l 19 ppb 
recovery .. O. l l l9/0.I000 • 100% • 112~~ 
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FIGURE 1 

CHEMICAL STRUCTURES AND NAMES 

f-l=zincne 

Q:f"TtCnll.b· DPX..;..:;.s;4 

c:emra Nare= S-TriAzine-2.4-{1H.3H}Ccr.e. 3
c,;c0~ttr,<amro-1"""'">' 

c;c:~~,MJ· 51225-04-2 

MVtdileA 

01tp"nt Ccc'• No · T3937 

~l:tzm!: S..Triaiine-2A-{1H,3H)-cfione, 5
dimethytamino-J..{Llrjd:crF;c!o- ~exyl}-1-me!h)i 


Cl$ g..,.;..:r; ~la· none 

M:!a?o!ite A1 

0 •PT c-re 11.b • G34.53 - ~ 


Omira N37g S-Triozire-2.4{11i3i<Jcre. ::(!ra"S
·~da)i}-~ 

M:tabclite a 
D ·P:nt Ox'• f'ii_. IN-AZSt8 
c-etira Nare S-Triazirn.2,4-{1H,3H}<::Ct1e, 3
c~l~irelllyl<lrinor 
C.1-S Pe¢::r¥ r-n • 56611-54-2. 

M:itcColileC 
D•Pmt CX• '*' · IN-r~ 
c=enjrf N?rre 5-Triatine-2,4-(1H,3H}dcr.e. 3
(~~1-m>lt1'µ (rrettr,<anror 
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FIGURE 1 (CONTINUE:>) 


CHEMICAL STRUCTURE:S AND NAMES 


OB 
~mec.(11 tt 	 0 ,p.-rj rx... *'. !N-03454 

~~ 	 C'eTic?' l\larrr S-Triaine-2,4-{1H,:!l·i}C~ ~ 
(2~cil£<)1)-1-m>ihy>S- (~re;-

o~NSCS3I . 
ex, 

lk!a:diieD 
p.10..nt Co(• Na• JN-82a:.!8 

· CAS R=fstty Na ·none 

=~;!'*'. IN-~...936 
O•'"ir' Nam.. S-Triazine-2,4,6-{1H,:!P..5H}
lrione, 1-{4 hydroxyC';t!ohexyf}-3-methyi 

M:t~iteF 
D f'Tt Ccrje r..n. JN.l.3221 

........,.;ea' Narnr S-Triazine-2.4-{1H,2H}Ccr:e., 
3-cjd~ 6 a1Uio-1~ 

c;+c: Pf¢tt¥ '*' ·rme 

M:tcbdileG 

D€rrif CT•'*'· IN-T4916 


Cwrid Nzrre"S-Triazine-2,4-{ 1H,:!H}dc:r.e, 
~,C~lhjlanino 

CA<:: p.,..;sy '*' ·rcne 

ORAFJ'. 

- 52 

149 




DuPont-2548 

DuPont-2548 

DuPocc R:;::on: ':-lo. 2292 

FIGURE 1 (CONTINUE::>) 

CHEMICAL 5TRUCTIJRES AND NAMES 


~ileH . 
a c.v; ere t-h • rN-iw111 
C'fn'ioi Nrrre: S.Triazire-2.4-{1H,3h}dae, 3 
o,C~ 
c;s Rfdstcy r.h • rrre 

Mt.D:lite 1 . 
D ext DTP th. l1'CS472 
C=eiira rfrrg5-Tria;tire..2.4-(1H,3H)-Ccre.. 
6{drrat¥aJiro) -1-m.lt¥-3-(4
=:d~) 
CA~ 9-tjSQrf•.b.· rcre 

M:ta:dite G31i0 
Dex:fCXP"°" 1N-G3170 

c=mid Naxe' S.Triazire-2.4-{1H,:!h} 
dcne,1-<relh)j~ arirn 

CAC: p..,..;stcy f'.b.: rcr.e 

rvtta:::dile G31i0 n-gfuoo:side 
D fTt CaP No· IN-NCS33 

DRAFT 24 

- 53 

150 




DuPont-2548 

DuPont-2548 

Modifications to Duoon•-2550 to confinn bv LC'.!S/MS 

If sample splitting is needed to allow confinnation by LC/:V!S,7'.!S, the l6xl00 mm 
silanized glass tube used in step 4A.5 must be calibrated at 2.0 ci as well as 4.0 mL. 

Follow the method (Met-93, revision 4) through step 4.5.1. At s:ep 4.5. ! insert at end: 
Adjust to 4.0 mL with methanol, vortex to mix, sonicate 5 minutes. Readjust to 4.0 mL 
with methanol and vortex. Re':love 2 mL for LC/MS/lv!S if reqcired. 

Evaporate to dryness. Continue with method DuPont-2292 (soil :md water LC/lv!S/MS 
method) final preparation step 4.2.9: C!S Bond Elut Cleanup/Fil:.11 Preparation, step 8. 

Standards for LC/MS/lv!S analysis may be prepared from standard solutions used for 
GC/NPD analysis by evaporating the organic solvent and redissolvllig the residue in 
water with mixing and sonication. 
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