Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Sulfonamide (MON 37 500) B

MRID #: 443093-02
Matrix: Soil
Analysis: HPLC/UV

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is nof an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth(@epa.goyv.
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'APPENDIX I

: Monsanto Method No. RES-090-95 Version No. 0
fe ete
and ites in Soi

_(Rcduced to 90%)
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: FIGURE 14

PR 28-5 Trial for the Determination of MON 37500
and Its Metabolites in Soil, Monsanto Method No. RES-090-95

10X LOQ Amaiysis Set
. HPLC Standard

0.05 pg/mL Suifonamide and 0;01 pg/ml. Rearrangement Product Combined Standzrd

-« muM Y. 9 HOY 28, 1993 2z18Ssze
FTART :

- i9.920

rearrangement—s+
product

B6, 527

10 ng Sulfonamide and 2 ng Rearrangement Product injected
HPLC Run # 56265, Set # 6R, Analysis Date 11/20/95




Sy
.-

w

EN-CAS Project No. 95-0075

Auther:

Mathod Development:
Elfective Date:
Document Number:

Version Number:
Author:
Approvad by:

QA Review:

ANALYTICAL METHOD FOR THE

‘DETERMINATION OF MON 37500

AND ITS METABOLITES IN SOIL

" 1&53‘

March, 199§

i
Michaal G. Mueth

Michas! G. Myeth, Patrick McMullan

RES-090-95

OA—M

Page 36

Date: 3/;12/3_5_ -

Michael G. Mueth -

Py c.irf.d [ RIE TR I

oate: 3/23 /75—

. Marhg Schlichet

Cm /4&@

Date: 3/e Z_/Ef"'

Aggie Hoifls?




<

EN-CAS Project No. 95-0075 ' " Page37
m.ussh

~ .
. SEMMARYANTRODUCTION TR —

A SCOPE . A ST

Thig analytical method is for the determination of MON 37500 and its major matabolita in sail.

" The mathod employs high performance liquid chramatography (MPLC) to quantitate the analytes

extracted from the sail after hydrolysis to the rearrangemant product.

:

8. PRINCIPLES

i

. y [ .
Mambo!ismsmdeshavadenﬁfmdhesuﬂmmbaandhemmwﬂmhkmamomy T
significant metabolites’ of MON 37500 in 508. The aminopyrimidine has been wel

' chtaracterized in several other suifonylyrea herbicides, which leaves tha sufonamida as he

oy meabalite unique o MOM 37500, The MON 37500 is hydmilyzed to iis rearrangement
product and is quantitated by HPLC, akng wilh the sulfonamide, with fluorescance datection.
SeoF'nguretbradiaummloarea:ﬂans. S Y

Canversian of tha MON 37500 {o its- rasnanqemum product requires base hydrolysis by 1
refluxing at almospheﬂc pressurg for ona howr.

The soil sarnpla Is sxtracted wice, ﬂrst wlth an acemnﬂrﬂa’watar mixture and then with an
acemanitrile/NaQH mixture. ARer centrifuging and combining the maus. tha samn!a is made .
basic with NaOH and refiuxed for 1 hour., After raaction is complate, the sample is acidified

with HCl and axtracted into methylens chioride. The sampis is then cleaned up an forisil and

. Y

) cnneann'a:ed !nrHPLc analysis. Seq Figmezroragenualschmancdmm-mddm

Aq:d:aqrcl’!ha meMummwmmemmwofknm uunmnn-miam o
of MON 37500 spikad onto untreated soil samples which are then carried through the analytical
procedurs. Average recavary is determined for each matrix. Tha lower imit ot me!hud

valldation (LLOMY) for this mathod Is 0.007 ppm for MON 37500 and 0.005 ppm ’
sulfonamide. This equatas to 0.05 pg MON 37500 ang 0.25 Kg sulfonamida fnnﬂied ono a 50.0
gram sampla. An average recovery of m%crbenarlsupeued.
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MON 37500 in Soil
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Reamranged MON 37500

Figura 1
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MON 37500 Soil Method

Soil Matrix
: Extraction

1. ACN/M,0
2. ACN/NaOH

T 0] 1. oH Hydrolysis :
- : 2, Extract with CH;Cly
I * '
: " CH,Cl, Extract

l Flarisit SPE Cleanup

Purified Analytes

T s - '
A . . Lt -

- HPLC-Flustascanca

¢ . Figure 2
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Il. MATERIALS/METHODS

'
The following materials, equipment, and reagents ara required to perform tha analysis.
Appropriate substitution lor certain ilems is left to the discretion of the analyst unless otherwise
noted. Cleaning of the glassware and other equipment shoutld be camied cut so as © minimizs
contaminaton of future samples. The cleaning procedure shouid be checked o verily appropriate
deanliness. Analysis of reagents and solvents shotdd be camied out o assure a minimum  *
contribution of interfarances to actyal samples. ’

A EQUIPMENT

1) Gengrai: ’ B
+ 104 ml. volumetric I‘lask. Fisher Ng. 10-210 C

= Maettler slectronic Inp—load!ng balanca, model PM460O
. Cantrifluge botfes: 250 mi. Fisher Na. 05-584
- camﬁﬁ.pge: Sarvall suporspued RC2-B
- Mechaniat shaker
+ Funnel, Fisher No. 10-3468 .
+ Saeparatory funnel, 250 mi with teflon stopper
+ Beaker. 200400 mL '
* Round bottom Rasks: 500 mL. with stoppers
- Brinkman Dispansatta, bonte:-mp dispensers, various sizes: Fisher No. 13-588-T1
* Volumetric pipettes, various sizes ,
= Teflon stoppers ST 19
« Tafion coated stir bars: ﬁsl:'ler No. 14-511-58A
» pH paper, range 0-8, and 7:14: Scientfic Products Na. P1113-8A7A
» Pastaur pipens, 5¥, and ¢ ilnch langth: Fisher No. 13-86678-6A.3

[
* Heating manda for 500 mi. round bottom flask:  Fisher No. 11-472-10F

: 4
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= Hydmlysis uniis: (See Figure!:l} . e ey
+ Lab jack: Fisher Ne. 14—573-16 . )

+ Sl plate: Fisher No. u-m-mun LT o o

. kauy evaporamr ) _' ST o - iR

« Sargent-Welch hiqhvamt.un pump model 14008 © S F

.+ Cold finger condenser (43 cm long) Med with dry ica
i -

« Botla, 1 o 2 oz. for collectian of etuent from SPE columns . T .
+ Graduated cylinder, 50100 inL ' .
i
- Glass wool: Fisher No.11-aso A S
» r

= Becton-Dickenson dlsposable syringe with Luer-Lok :ip. Jor5mi Fshar Nos. 14-
823-40 of 14-825-12 :

+ Acrodise HPLE syringe mer!s. nylen, 0.45 pm: Fisher Cat. No. 09-730-259

. 12poﬂvamwnmanﬁotdforSPEmamnsmmmmmsmwﬂsmpmu
gauge: B:nafNo.MdD-DK

- Florisli SPE culumm 1¢g resln. 6 mh rasetvolr "J. T. Baker No. 7213-0‘1
» Nautral Alumina rasin, Bmdunan Activity 1. Fisher No. Asso-soe
- Aming resin, 40um, Baker TOZB-H

. n , oL . o
* Tha Meyer N—EVAP'wapora:or or equivaleft
« 1.8 mL autosampler viaig wﬂn teﬂcn Ihed resgatable septa and phamlic caps: Varfan
No. 96-0000399-00 .

+ Perkdn-Elmer Series 4 gradient LC system . , -

. L "y o®

'~. Perkin-Elmer 158-100 aulnsarnpler o e - .

BrowrdeeLabsRP-thwrdmluml.SuanMmlD' P, J.CobutNo.mos

- .Siainless sieel tuping: 1/15° x 0.010° I0°and 1/16" OO x 0.020 D

Vi 5
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Componemsnlmmﬂsavaﬂabh from Ace Glass inc..

Sapara:ory Funnel {125 mL), Paﬂ No. 7229-08
«Claissan Adapter, Pant Mo. 5055-10
Allihn. Condanser. Part ‘No. 5941-12
Cannecting Adapter, Part No. 512510
,Lisbig Condansar. Part No. 5998-12

Trubore Tube, Part No. 870046

) . .l .
. Figure 3: Hydrolysis Unit

' 6
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7

. Waters 470 Scanning Fluorimeter (of equivalent equipped with 260-230 nm
sxcitation fiter and 360 and 405 am omissiea ﬁller) -

]
. c,,aad:manmrasmmﬂm.c celm-nn.mde.xzscmL.5umpa:Hdam
Beckman No. 244048 or Zorbax ODS Ullrasahem HPLC column, 9.4 mm x 25 cm
- Fishar Recondal medst S000 ted:ﬂ!ar B \ o

» Sotvant bufter reservoirs ' ' “, . i v','
z)nEAGEM's':"- ' SRR \1’1- :

+ Acatonitsle, 0P11MA°' Grade: Fisher Mo.' A396-4~ — >3 _
- 2-2-"7“‘“3“'7195'1!3“9 (isooctaﬂel 'OLTM;W Grade Fisher No. 0301-4

. E!hYl aceme, (ElOAc). OPTIMA"' Gradﬂ' Fsher No E196-4
. Mar.hanul. (MGOH). OF'TIMA"‘ Gfadu Flshef Na. MSH

. Ddonized walarfrumammt-awmrpurﬁnﬁonsystmmpomca) This
system consists of an activated carbon carridge for the removal of organicstin series
mmmmmed-bedm-emmmshrmawﬂutmbspedes.(d

watar).
L]

- Memylem chiorida, (CHzCIzl OPTI'M.A“" Grade: Fisher No, D151-4

. Sodiumnydrux:de {Nao:-n.smcsam CeniﬁedACS. ﬁsneruo.sasm
. pnasmadd.m HPLcGrade Fisher No. AZ80-500
. Hydrcchloﬁcadd. (HED, 1zlu.(am1. Reagent Grade: Fisher Mo, At443-212
: Sodium Chords S s
2 e IR k :
8. SOLUTION PREPARATION A

Prepare adequats quantitles of all rzagems. It i is necessary to change vender orreagent qrade.
ltmmnmmmmmewmmmfmmmmndamm
magents must be HPLC or pesticida residua grade.

Deionized water from a Milli-G water punﬁcaﬂon system or equivalent can be used. This
mmmmmwmmemmﬁmammsammm
mixed-bed nn-amhanqe mnﬁdges hrma rmnc\ra.l of lonic species.

|
] 7
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5% (wn) Acetonitrileiwater (Extracion Solvant A)

Using a graduated cylinder, mix tioroughly 350 mL deionized water wilh 5.0 grams
sodiym chioride. Aftar the sacium chiorkis has dissolved, add 650 mL acetonitrile and mie.

20% {v~v} ElOAc / Isooctane ’ -
Using a graduated cylinder, mix theroughly 200 mL EMQAS with 800 mb iscoctane
. ’ .

10% (viv) MaOH  Mathylena Chioride ' "t
Using a graduated cylinder, mix thoroughty 5¢ mL MeCH with 450 mi. methylana
chiorida -

2.0N NaOH

Using a graduated cylinder, cilute 160 g 50% {whw) NaOH to 1 Kter wilh deioaized
water :

25N NaCH _ S ' ‘ S
Using a graduaited cylinder, dituta 200 g 50% (wiw) N2OH to 1 fiter with deionbzed
water Ty ’ - - .
0.2% Phosphoric acidiwatar ' ’

Using a graduated cylinder, mix' thoroughly 2 mL. phasphadc ackd(85%) with 998 mi.
deionized water - | -

Using a gracuatad cylinder, combing 500 mi. 12 N HC! with 500 mi, delontzed water

€. ANALYTICAL STANDARD SOLLITICNS

M.aw@sm“mpmm:hrmhmmmmdem
anatytical recovery and for cafbrating $ia response of 1he anaiyts [n he Bquid ehramatographic
‘datectors, Thepuﬁwdaﬂmmnsmidbeveﬂiedprbfbp’eparaﬂmdmamdt
solutions. All standards are stored at <B*C in clean amber giass bortes with screw op fids,
Thosa standards which are used infrequently are refarred 1o as stock solutions. These are
considerad smble 't the storzge conditions for up t© 5 momtns. Any standard which is cpened on 2
mars frequent basis will be considered 3 working soiution and should ba remada from 1 stock
solution approximatsly every 560 days. Stability of stock solutions (5 months) 2nd working
solutions (8 weeks) has baen damonstrated in the labaratory.

1) Fortification Spiking Solutions

Samples will be spiked with MON 37500 at lavels as low as 0.001 ppm. Higher
fartification levals will depend on the residues found in tha soil. .

Weigh 0.1000 & 0.0020 gram of anafytical grade MON 37500 into 2 100 ml. volumetric
- fiaisk, diluta %o voluma wilh acetenitrile and mix wall to inswe completa dissolulon. This
solution contains 1000 * 20 pgrmi of MON 37500.

8
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Weigh 0.1000 = 0.0020 gram of analytical grade sullonamide ino & 100 ML volumentc

. fask, dilute lo valume with acatanitrile and mix wall to insure compiste disselution. This

solution contains 1000 £ 20 pg/mi of sullonamida,

Fipet 1.0 mL of tha 1000-p/mL MON 37500 Saiution. and 5.0 mL. of the 1000 pgrmt.
suifonamida selution inte a 100 mt. volumetric flask, diluta to volume with acetonitrle and
mix wefl. This solution contains 10.0 pg/mb of MON 37500"and S0 pg/mb. of sulfonarmide.

Plpet 10 mL of the 10 pg/mL. MON 37500 solutisnSOpg/mi sufonamida solutish It a
100 mL volumetric flask, dilute to valume with acatonitrile and mix wefl. This solytion

comtalns 1.0 ug/mL of MON 37500 and 5.0 pe/il. of sulfonamide. . )
L]

. Pipat 1.0 mi of ihe 0.0 pg/mt. MON 37500 solutiorvSOug/ml. sulfonamide salution into a

180 mb volumetric fHask, diute to volume with acatonitrile and mix well This sohmion
contalns 0.10 pg/ml of MON 37500 and 0.50 po/mi af sulfonamide. .
Thasa solutions are adequate (o lortify 50.0 gram samples in the ranga of 0,001 t 1.0 ppm.
Al tortifications should ba made using a volume of the appropriate standand ‘greatar than 0.5
ml. Working solutions may be prepared In absoluta cthanol instaad of acatonitrile,
hewever, dus 1o Imited solubility in gthanci, the 1000 pg/mi. stock solutions shoutd ba
prepared in acatonitrie. Tha following fortification schama for MON 37500 provides an
exampia: . Y.

Volurne of Concentration of PR
0.1 poimi Ainountet - MOM 37500l .
as mL . ‘008w - - 0001 pem
LamL, 0.1 ug .. 0.002 ppm. i -
. ’ % L. R : ’ . *
Volumeeot T . Céncentration of
" 1.0 pgml Amount of MON 37500 In _
0.5 mL 05 pg 0.0t ppm =~ . ,
1.9 L1.0 9.02 . . Y o
2.0 20 . 0.04 v
3 i . . .
Valume of ’ Concentration of :
10.0 pgrml ., Amountef . - MON 37500 in : .
. )
Lo5me _BOwg . 0.10 ppm .

P

1.0 10.0 a.20 -
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2} Datector Calibration Standards =

The detector calbration standards are made at convenient concentrations.  Concentration in
MON 37500 equivalents is aiso given. Moiecular weight ratios are used 1o determine
equivalencies. Tha molecutar weight of MON 37500 is 470.49 grame/male. The molecular
weight of the rearrangad MON 37500 is 363.40 gramsmole and the malecular weight of
the sulfsnamide Is 289.34 gramy/mole. One gram of sulfonamids I3 therefore equivalent ©
1,626 grama of MON 37500 and one gram of rearranged MOQN 37500 is equivalent to 1235
grams of MCN 37500. .

.

Weigh 0.1000% 0.0020 gram of analyiical grade sullonamide into a 100 mL, volumetic
fask, dilite to voiume with acatonitrile and mix wall 1o ingurs completa dissoiudon. This
salytion contains 1000 = 20 pg/mi of sulfonamide.

Weigh 0.1000+ 0.0020 gram of analytical grada remanged MON 37500 into 2 100 mL
volumetric flask, dilite 10 volume with acetonitrie and mix well o insure complete
dissoluton. This solution cantains 1000 + 20 ug/mlL of rearranged MON 37500.

Piset 1.0 mL of the 1000 j3g/mL. standard Into a 100 mL volumatric Rask, diluts 1o valyme
with acetonitile and mix wefl. This soluion contains 10.0 ug/ml, (Separate flasks for
each companeny)

Fram hese wotking solutions, maka 1jhe calibrztion standard solutions. Suggested
cancantrations are givan, however, differant concentrations may be substifuted g3 naeded.
All sciutions are dfiuted 10 a final volume of 100 mi.

Vohuna of Final Final Rearr MON Vol ot Finat Final Suifon.
$0.0 po/mt. Rearr MON 37500 Cencin - 100 pg/mt Sulfen. Conc in MON
Standard 37500 Cone MONI7E00 Ba Standard, Cor 37300 S0,
0.1 mL 0.0 pg/mL  0.01295 pg/mb 0.5 ml. 0.05pg/mL 9.0813ug/mL
0.5 '0.05 ’ 0.064732 2.0 0.20 0.3252

1.0 0.10 0.12947 5.0 0.50 0.8130

2.0 0.20 9.25893: 8.0 Q.80 1.3008

4.0 0.40 051787 12.0 1.20 1.9512

8.0 0.80 B.T?ESIG - 15.0 1.50¢ 2.4380

0. ANALYTICAL PROCEDURE

1.) Sampie Preparation

Matrix samples are taken in the field accomiing to tha study protocol. The sanplas are
frczen for shipping, hemogenized, and further prepared a3 appropriats undar the
specifications of the study protocol. :

2.) Sampie Analysis

10
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Rofer to Figure 2, Melhad F!owdmt. lof an uveMw.
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a. ExtractmmFﬂh’aﬁan

w. tEs3a Page 47

- i
.

Weigh 50 % 0.1 grams o{ soli lmo a 250 mL cenmfuqe bonle. Fontifications o me
samp:arnustbemadenmhmbyummemmvolumeufmeappmpmne

- [ortification solution, Allow the fordfication_solution o .wam to room temperatura
bafars use. Add BO mi of extraction sovent A. Shake for 1 hour on 2 mochanicat shakar.
Centriluge for 20 minutes at 4000 rpm. (v ordar to balance the weight in the
cantrifuge boitles, add exraction solvent A o the fightar bottle prier to centrifugation.
Pour fiquid into 1500 erouMbomm fasic  Sat round botom flask aside.

Add 20 mL acewnitrile ammemNaOHbmeseﬂmm:etmﬂugebume. Shiake
"again for 1 hour and then centrifuge again at’4000 mpm for 20 minutes. . Uss -
acstonilrila 1o baiancs the weight in the bottles prisr 1o centrifugation. Note: For safis
wherg extractabiily is low due 1o binding, the soi can be laft on the shaker overnight to
Incroase extractahbifity. In this case, the sof Is cantrifuged tha next moming, This will
be the preferred method for most seiis. - Pour the Uquid into a 250 mL separalory
tunnel. Orain the Yower aqueous tayer into 2 beaker. Pour the upper layer intd the 500
ml round bottom flask which contains the first extract, Paour the aqueous extract bagk
ino the sapanmry funned.

: AddGOmmenmﬂommewwﬁugubcma r.ap.mdshahvigm;slybyhmﬂbrl
. minute. Afllow soil lo setla, Decant tho acetoninile into the separatory funnel (use a
ﬁmnelwﬁnaglasswmlpugmptwemmakumenwmqmosambmmn.
L. . Shaka tha saparatory lunnel gently for 30 seconds and allow tha lfayers o separate.
[ Dlsmdmobwer.mmlayer. anﬂ\auwerhverinmmasananaskmmmt
pravious extracts.
b. Sa.mpleenumranun . . Lo
3
Reduumnvok:memthesoomL!laskbznaumeymmywapomﬂm *A watgs
tath can ba used lo speed up the evaparation of acetenitrile, however, do not heat above ,
. » 30°C. This step is needed to rgmave the acatnirile. If acatonltrle is lott in tha
. .. Feacton flask, # will razct with the NaOH 1 form acetzmida. The resuiting lower
. cancentration of NaOH will Iaadmhydroiysas of MON 37500 to sulfonamide.

e Basnhydm)ysxs ) - FRE "2

m«memmmnmmwmmﬁnnwnmmmmwm
45-60 minutes. Prior o reflux, a few mL of solution shouid ba distillad it ordar 1o
- assure thar ail of tha acatnnitrie has boen romaved. Then mm on the rfiux condenser
.and groceed with the retiux. During reflux, some samples will foam into the refhmx
condenser, Addition of a faw mLs of water ¢r Increasing maspeadefsth'ﬂngm'ﬂ
! usually alleviala his problem. Ahwmsampumma,mmsnmmamm
’ pH 10 5-8. Approximataty 12 mL HCI s required, .

4

11
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d. Mamylens chioride extraction

When samples bava cooled sufficiently, !ram‘!er o clean ZSCI mi separatory funnais,
Rinss fasks with 5-10 mL of water and add s (o the separatory kmnels. Rinse the
aaskswithmemam{torernmon:esswaxer Discard the methano! and allow the flasks
b dry. Add 50 mbL meihylena chiarids to the separatary funnels. Cap the funnels, shake
gently for approximately 3¢ seconds, and allow the layors to separate. If tha samples
ara shaken oo vigareusly, an emuision will lorm which can be broken by centifuging
the samples for 5-10 minutes at 4000 rpm, Aftec the layers have separated, drain the
lower methylane chiarica layer Into the S00 mb flask which was used for the base
hydralysis. i

_AddlsacundSﬂmLporﬂuﬂaimeﬂryianad\hrldaandrepﬂtmazbcwamanﬂon.

Drain tha methylens chioride Inw the 500 mL Rask, Evaporate the samp!eswdryness

" by rotary evzporation.,

o. Flaris] SPE Cleanup -
To a factory packed 1 gram florisil column ir 2 § mL. résarvalr add 1 gram of mixed
sasin (.66 neutral alumina, .33 arnina, 0.004 carbon). Add z small plug of glass woal B
prevent distuthance of the resin bed. Then condifion the column with 3 mL of 10%
muthanal in mathylens chiaride, followed by 5-10 mL of iscoctans, under a vacutm of
5-10 inches Hg. DurhgmcSPEdaampmdxmdwwmdamaﬂawm
whmwmdv

After tha calumnn nsconditionad. rediscoive the sample i 78 mL mathylene dﬂodda.
Diute with 2.3 mL Isooctans. Pipat e sanpie onto the florish column and efute at a
rata that individual drops can be ¢counted. Rinsa the sample flask with § mL iscoctana
followed by 1¢ mi. 20% eyl acetate in isooctans. Elute this rnse from the forlsd
-cofumn and combing the e!uemwmmepmwuus fraction. Discard ail fractions
eallacted to this point.

Place a 100 mL. mund bonomﬂaskor:ior.glassbotﬂaundermaﬂoﬂsumim
Elute with 30 mi. of 15% mathanal in methylena chigrkie 3t a rate slow enough 1o court
the drops coming off the column. Evaporate the zluent with either g stream of nitragen
or by rowry evaperaton. The sample is now ready tor HPLG analysis.

1) HPLC Analysis
\ . .
Redissoive sampts in 2.0 mL daionized water. The aqueous HPLC mabile phasa can be
substituted along with a maximum ¢f 10% acstonitrile. Mix thoroughly o insure that the
sampie has been completely redissaived.

The sample is injected onto a semi-prep C-18 column (25 ¢m x 10 mm) by means of an
autosamrplar. The sulfonamida s detected with a fuorimeter with excitation wavalength sat

12
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2t 280 nm 2nd emissian wavelength sat at 360 nm. Tho rearranged MON 37500 is datocted
%mmwmﬂmﬁmatﬁﬁpmmdam&ﬂnmgen@muﬁm ]

A cafibration curve is generated for every set of samples, Lavels of suifonamide extamal
standard are prepared in the range of 0.05-1.5 pg/ml.  Lavels of rearmanged MON 37500
external standard am prepared in the ranga of 0.01-0.60 pymlL. The standards are placed
amang the analytical sgrples in such 2 way that 3t least every fourth injection is a standard,
The first and st sample in gach anatytieal sample set must be a standard, The cal®ration
curves are genoratad by plotting tha peak height or peak arsa of the detecior response

. against the conceaniraton of sach cafration standard. Least squares estimates of the iz

pumumﬂwﬂusedhdmmoﬁlwonme. Linear or expanantial curve ft may ba
useda:modisaeﬂonufmamlys&bmcommymmbmnmhedﬂwhoma ’

+ protocol.

HPLC Gradlent System: - _ : o L ) o
Mabila Phase:

Salvent A: 0.2% phosphoric acid in H20
Sclvent B: Acetonfirile
|
Denecmr Waters Model 470 ﬂwdmetar {or oquivalen
. ax 280 mm, em 360 nm, 0-24mifi; ax?.somt. em 405 am, 24-50min

In]ecuon voma' 200 pL
Columm: 25 cm x 10 mm Zorbax S8 C18

Cr

: Columnarndsdvem:arrm  Amblert T

T - ' Mabils Phase .
Timg EwBAam - A B
a min Lo mUmm 70% -30%
17. 1.0 P "8 . .48
18 . 10 ' ‘55 .45
38 BT N o . 100,
3- T B I 0 7 100
49 1.0 70 30
50 1.0 70 3u .

Inject sample with fow rate of 1.0 mi/min, 70% solvent A. Aler 17 minutes, begin a
fingar ¢ minuta gradient to 45% B, then hokd at 45% 8 for 20 minutes. Aflar 28
minyias, begin a linear 1 minuta gradient to 1C0% B, then hold at 100% B for 10

. minutes. Forty-nina minutes alter injection, begin a 1 minute grarient back to 70% A_
Haldatm.ucrmmummmaquilibrambehremenanimecﬂon. Total tma
berwminmu:ssominmes, )
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)

E INTERFERENGES

Using the analytical method described here, very [ils interferenca has been observed in the
soils lested. However, it is recommended that a soil be d for interl priof to
analysis sinca each sofl is different. No iuarerences have been observed when using high
purity saivents and reagents. :

Bafore glassware is sent la Me dishwasher, it Is pre-finsed with mathanol, then water. The
glasswara cleaning procadura consists of wathing in @ mechanical washat with hot scapy water
tollowed by deiontzed water rinss and final acetona rinsa. No interfarences have been chservad.

1

F. CONFIRMATORY TECHNKQUES

Thera have been no confimnatory technkques developed at this time for the sulfonamide or the
reacranged MOMN arsu_o.

N

An analytical sat s comprised of 6-12 samples: an untreated control, 3 fortlfied controls, and
a repficate samples from e treated plot at each sampiing depth (le. 0-6in, &-12n, atc). A
genaral schema for sampls analysis is sampla extraction with acetonitriawater on day 13
acatonitile/NaOH extraction evemight; sampie concentradon, base hydrolysls, and methylena
chiorida sxtraction on day 2. sampls cleanup and HPLC on day 3. HPLC analysis & then run
overnight. A sat of 12 samples and 7 standards will require about 19 hours for HPLC analysis.

H. MODIFICATIONS OR POTENTIAL PROBLEMS

Initlal sampie extracson Is tedlous and lime consuming due to the presenca of bound residues,
espocially a1 later time points. In inittai sampies (0 DAT-7DAT) the MON 37500 and
matabolites do Aot bind to the soll and the NaOH extraction may not be needed. However, as time

. goes on, his step i vital,

Remaval of all acetonitrile befure basahydrotys:s s essential, Three mi ot scetonitrile will
potentally consume all of the NaOH dufing reftex. I the pH gets too low during reflux, 2
competing reaction wil occur n which the MON 37500 Is rapidly converted 1o sutfonamids.

Prior to methylens chiorde sxtracton, the sample must be 2cidified (pH =5). If the sample is
basic, the sulfonamice will be leit in the aqueous layer. During methylens chionds extraction,
an emulsion wili scmetimes form, especially when samptes are shaken vigorousty, It this
amuision forms, it can be broken by centrifuging or by filtratdon.

Sottie samples are ditficult to-redissolve -alter rofary evaparation. The addition of a smail
amount of organic soivent (methylene chlorikda prior Yo florisil deanup. acetonttrila priar o
HPLC analysis) is recommended. For best resuits, the flask should ba swirled in this stronger
solvent prior 10 addition of e weaker solvent, ’ ’

14
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There are small interferences in the HPLC analysis which can be qﬁmh:amdbysmallchamnh
the excitation and emission wavelengths. If these interferancas remain, changes in the maoble
phase may be needod. Intarforences wil vary with soil type. Non-reproduciie inter{erences
in the chuomategraphy may ooeur. claanup or mplacement of tha HPLC mlurm is remmended.

L pns::s:cumomrswbsrecnou ) -

' This analytical mathod has been validated 1 a lowar limit of 0.001 ppm for MON 37500 dnd
. 0.005 ppm for sulfonamide, Standard soiutions can be ezsily quantified at ong haif this level.
. - * 1 M ' N -
]' . 1
The armounts of rearranged MON 37500 and sulfonamide found in the sarmplas reprosent te
amaunt of MON 37500 and sulfonamide present in the samples. - For this reason, afl caleylations
lrvelving the reamanged MON 37500 are carried out as equivalents of MON 37500. When
entering standard concentration data for calcuiations of tha calibration curve, pamm
equivalants are used. '

n 3 caleulations, MON 37500 is deﬁned a3 the pamm equivalent of lhn rearrangad MON .
37500 bemg da:em&ned. )

e LmearCam:ralbn

The concentration (tnparenteqmmlems) of the raarlzngedMON 37500 in tha Injected
sampie is datermined basad upon tha height or area of the peak and interpaiation of the
mmmwmmmmﬂnbm@masdaﬁmummwmum
equation: .
{PKRanaya) +B = p;'g/rnL_Analym

- . wmm.. - . e *

(PKRanaiye) 8 tha datector résponse, as pezk height or area of he analyts (sthyl sulfone).

m. .is tha siope of the Knearleéngquaras ft of tha caibration curve,

b‘/’ i the Y-intercapt of the linear least squares fit of the calibration curva.

NOTE: Oua 10 the limited finear range of the detectors, proper dilution of each sample may
be necessary 1o keep the peak responsa of the analytes within the Gmils of the calibration
standards. If a sampile ts found i have a peak respansa for an analyta greaiar than tha
hqhastmlhmhnsmnmﬂmbcdihmdwimmappmpﬁaﬁm This ditution
rnus:z:ereeuruedmomammmmamommanmhundhmamplamppm
caleylation,

15
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The resutting ng/miL vajue reflects e concartration of MON 37500 equivaiams In th
injected sample. This value must be muftiplied by the dilution volume (usually 2 mL) o
omainmamMONWﬂmmdhphemIeintheﬁrstﬂepo{hmeM

Now thal the concentration of rearanged MON 37500, as MON 37500 equivalants, In the
mmmhmmwnwhmamhmmemmmﬂmmumsm

in tha sample can be calcuistad using the sample weight. Since the HPLE caiibration

standard curve constants are calculated to provide MON 37500 equivalant vatues for the
po/mi. in the injected samples, no further molecular weight conversions are necgssary. The -
cancentratan of MON 37500 in tha injected sample ls multipiied by the dlution volume to
obtain the total amount {1g) of MON 37500 It the sample analyzed. This total amount of

MON 37500 [s divided by the sample weight (grams) of the sample analyzed resulting in
ngigramt or parts per million (ppm)

'

{ng/mi. MON 37500) x (difition vglumfsample weight) = ppm MON 37500

2.) Exponential Calibration

Exponential caibration may be used should the analyst desica. Tha calibration curve is
ebtzined by mgrassim a3 follows: ;

m(PKnmw).Aa.ahmgmeAnm)

Thus, ’ ! I
I (uo/mL) = On(PKRqnqyea)-ANB
n ymy - (AB) .-‘(uaaus(PKanﬂ.)

Whera,

(Fkﬂmbmademmnsa.a;speahebmuma.nfmanama.
A is the slopa of the cxurve of the natural log of tha concantration and detector responsa

B amawﬂmrmptcfﬂnmdmemnlbgdmmmddm
response

Qnea the memncamﬂonofheanalymiadmamﬁned!nmmmd sampla, the
mmamdcroimeammmammmumuﬁnwwhamm

3) Anatytical Recovery - : :

Analyﬂulrecuverynsdmemﬂmdonamﬁbymmhas&. Tha analytical recovery for
an individual fonification is determined by dividing the ppm of the anaiyts lound minus the
avamqeppmhmocmolwmnsbymammofmbm&dambommmd
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‘(Ihan mumplyinq by 100%. An nxamph calcda:im s givan, hnra: o e
) L SRR PR .

R

Ampla km.mmmemvayissﬁnpiym
., Background correction must ba complated
pth?m‘detennwnqn:emrauavmmmqutam To determing the averall
analytical recovery for @ matrix, the individusi anaryuw recovaries of tha ramngad MON
mﬂmmmgad. _“‘ . v th LD A .
- ' . P oLLemy s

K. RESULTS AND DISCUSSION - | . -

While recoveriss dfe dependent on tha rattz, rewvanes of MQN aTsnn (amd su!fcnamue) as

the rearranged MON 37500 {or sulfcnamide) shouid Mraga between 70:110% lor any given

matrix, Individual fortified sampla recoveries must fall between E0% and 120%. Whan mare

mmmmmmmammmmmmmmmm

Auggedness testing and autside vaiidation have yat 3 be dona.

L. CONCLUSIONS -

e
¥
Tyt g cfancev ot
Appncahmwofmmeﬂndbnmsoﬂw'r:msuﬂhmrmbeendamd.m
equipmant and magsnmmmadﬂymﬂahtaknmma Sipplars notad:™ 4+ ‘- o

M. EXAMPLE CHROMATOGRAMS ‘ . T
Example chromatograms of HPLC standards, - spked sofl: and untreated sofl afe provided I
Appendix A,

"ww e e e e A
F\qura 1is the umatedconnnlhrsui(merlcm
Figurs. 2 is'the unmaated, control spiked at 0.001. ppm MON 37500 and 0.005 ppm su!bnamido
{uppar righy).
Figura 3 Is the 0.001 pg/mL standard of rear=nged MON 37560 and the 0 085 uqrml.
stangard of sulfohamide (ower laft). a o . caglis %t . C L o 1D, A

ﬁgmmmumwml.s:anm«mmgedmonnSMancmacsnmemmamaf'

suffonamide{lawur rlqnt).
; . ' - T FERE N M
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