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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Spinosad (XDE-105)

MRID #: 440451-03
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 not 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 concerﬁing
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt.elizabeth@epa.gov. ‘
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Determination of XDE-105 and Metzbolites in Soil and Sediment
by High Performance Liquid Chromatograpty with Ultravioles Detection *

5.D. West
North American Environmental Cheristry Laboratory
DowElanco

Indianapolis, Indimza 46268-1053

- A Scope ‘ . " ’ L

This method is applicabis for tbequnhnwdﬂmmmndmdmexmi-msm
its metabolites in mmmnmwmmmemms-
tOS(anAmdD)mdmdcmdmpodnm(ﬁmm

"B of D"), The method hay been velidsted over the mmrmgsofonl-l.ouglg

with a validnted Limit qmnﬁmofﬂ.ﬂlpyg.

XDE-105 factor A (compound number 232105), Ry = R(CH3); and Ry =H
XDE-105 factor D {(compound number 275043), R; = N(CHj); and Ry = CHy
XDE-105 factor B d nuber 210984), Ry = NH(CH;) snd Ry =H
XDE-105 factos B of D (compoond number 202149), Ry = NH{CH;) and Ry = CH;

Thz:bmnmlnamforthaafnurfm&orsmpmmdmhbch
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B. PBingiple .

Residues of XDE-105 factors A, D. B, and‘BofD'mumd&omsollouadmntwuh
methancl/5% sodium chloride/t N sodivm hydroxide (65:27:8). An aliquot of the extract is
purificd by aqucous-organic panitioning and silica solid phase extraction (SPE). Al four
anafyt:samsqma:edmddmmdmdnnmuslybymvmed-phasehghpedomm
q-mdchmatogﬂphywuhnlmnlel(UV)dezamonal?.SO .- .

C. Safety Precautions .
1. Eachanal Juai \wmthepumnmlhamd.lormemgents,pmdu
andsolvcn:susad thnmethod before commencing laboratory work. work. SOURCES OF

INFORMATION INCLUDE: MATERIAL SAFETY DATA SHEETS,
ID'RATURB.ANDO'IHERRELATEDDATA. Safety information on non-
DowEl ducts shonid be obtained from the container Lebel ar from the
wdmmmmummmmnmmﬂn
laws and regulations,

2 Flammable and/or volatile solvents such as acetone, acetonitrile, hexane, mﬂh:nol.

-'mmﬁmwmmumedmwmdmsmyﬁomm
SOUrCEs,

a Cmmdmmudumndsn&mhy&nndeumm

: wmmmmpmmmmummmmm
gloves must be wom.

4. Prienmeyer flasis under vactym are msceptible to implosion. Use polypropylkeas
ﬂashorghasﬂubquadwm:dmlupc. Evaporations - VACIU st be
eondncted belind spproprizte shickds while wearing eye protcetion.

D. Eqiipment NotaL.L)
1. Wmmmlmmwwwm

2. Batance, toploading, Model P-1200 or BB2240, Mettler [nstnimeat Corporation.
% Ceatrifoge, Model CU-5000, Intemational Equipinent Compirny, Nesdham Heights,
Massachusetts 021

4; Cleaner, ultrasomc. Bransonic Model 8210, Branson Ultrasonics Corporation.
. Danbary, CT 06810.

5. Filtration apparatus for HPLC solvents, catalog number 5-8061M. Supeleo, Inc.,
" “Bellefonte, PA 16823,

. High performance liquid chromatograph, Mode] 1050, with & UV detector,
' recording integrator, Model 3396 Series I, Hewlett-Paclard, Wﬂmmstm. DE 19803

7. Rotary vacuum evapocator, Model 10074 IN, Rinco Instnmment Company, Inc.,
Geeenville, 11 62246,

8. Sep-s?kamndgemkmdm:s.pmnumqu me.M:Ifud.MA
Ot

9, Shaker, gyratory, New Brumswick Model G-33, Fisher Scientific, Pittshargh,
Pennsylvania 15219.
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Water bath, catalog number 15-458-30A, Fisher Scicntific.
Water purifier, Mifli-Q UV Plus, Millipore Corporation, Milford, MA 01730,

E. Glassware 30d Mazcrigls (Notes 1. and L2b.)

Wos e

S

Applicators, wooden, 12 in x 1/12 in, cataloy number 803, Ha.rdwood Produr:ts
Company, Guilford, ME 04443. o
Botlcs, glass, 8-ounce (237-mL), catalog number 03-320-10D, Fisher Scientific.
Caps, TFE-lined, 58-mm, catalog sumber 03-321-11B, Fisher Scientific.

Cartridges, Sep-Pak, silica, part number 51900, Waters,

Column, C18/ Cation, Mixed Mode, 5 pm, lSOmmx46m:d_ caulognumbcr
72575, Alltech/Applied Science, Deerfield, IL

Cu!u.mn. QDS-AQ,caulognnmberAQ-ms.Jum. 150 mm x 4.6 mm id., YMC,
Inc, Wilmingten, NC

. Culture tebes, borosilicate glass, 13 mm x 100 mm, di blc, catalog pumber 14-
961-27, Fisber Scientific,

Fﬂus.mmbme.Nylm—SG. ﬂ-ml.d..wnmpmmaubguumberi

© BOGTM, Supeleo, e

N GlasswooLﬂnlognumberll-:i?O.EsbuSamuf‘x: ;

: Porify mbmmamdmaﬂylmgd woolmAOOmLof:mdnnol!wu
Ams'&m& Vammﬁhnmmmm the with

. &m)l‘.ufm&yhmchlmidz. Dry in 3 bood for spproaimately 2 hours ( Note

10
11

PH test paper, pHydrion Insta-Chek 0-13, catalog nommber 14-850-1, Fisher Scicutific.
Pipets, B 9-inch, catalog mumber 13-678-7C, Fisher Scientific.

F. Reapents and Chemicals (Note L1 and L.2)

1.

Reapents
a mmnmmmn&;.mweimw

b. mwmmmmgnmkrm Mallinkrodt
Specialty Chemicals Company, Paris, KY 40361.
[~ Ammmmmmcmm”numbuaﬁg%sq& Fisher Scientific.

. 4. Hexane, OnmiSolv, catalog number HX0296-1, EM Science.

e. Hydrochloric acid, concentrated (approximately 12 N), Reagent ACS, caxa.[og
_cumber A1445-500, Fisher Scientific,
£ Hydrochlorie acid solution, 1.0 N, Cextified, catalog aumber SA48-500 Fisher
Scientific,
g Methanol, ChromAR HPLC grade, catalog number 3041-05, Mallinkrodt Specialty
Chemicals Company.

Pagc 3ol X7
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h. Methylene chloride (MmmhneL Opu.ma grade, catalog numbcr DXO083[-1,
Fisher Scientific.

i. Sodium chloride cryszals, c:ulog number $X0420-5. EM Scieace, Chcrry Hills, NJ

j- Sodium hydroxide pellets, certificd ACS, catzlog number S-318, Fisher S_cicmiﬁé.

k. Sodium suifate, anhydrous granular, cala.lognumbus‘i!l-ii Fisher Scientific:
Purifynm rinsing approxitnately 800 g of sodium sulfats with approximarely
1000 mL, of bexane. Vacuum filter 1o remave bexane, and then dry the sodim
sulfate in & hood for approximately 15 minutes with occasional stirring. (Note
L2.c) .

L Standards : !

Obeain pure active ingredients or mwt«fw&DBaﬂdm
of D" from Test Substance Coardinator, DowElanco, 9330 Ziopsville Road,
Building 306/A1, Indisoapolis, IN 45268-1053. -

m Wam.nh:—pme.pmﬂedudnsmrqwms.

2. Prepared Solutions e -

& 2% o J ftrile (67:33) (viv).
Dissolva 20.0 ofmpa-ﬁmofulm—p&mm For each liter of
mﬂﬂﬁsohmm.mﬂoudummammmﬂof
sectonioile. Filter thovagh 2 0.45-pm membrane.
b. 0.16 N hydrochloric acid/$% sodinm chloride (viv)e:

Dissolve 50 g of sodinm chloride per Lter of ultra-purs water. Carefully add
13.4 ml. of concentrated acid per liter of 5% sodium chioride

L bydrochloric
. sofution. (See Safety Precamtion C3.)
. & 50% methanol/50% acetonitrile (v/v),
bymgSOOmLofmdnndmdSOﬂmLofwﬂnmm!efurm:ﬁhmof )

soluticn.
d. Methanol/ jtrile/2% ¥ {1:L: l)(v!vh)
Mix equat volumes of each. -

, e Mehanol’5% sodium chlorides1 N sodinm hydroxide (65:27:8) (v/v/v}
Dissolve 50 g of sodium chioride per fiter of ultea-puce water, Dissolve 40 g of
sodium hydroxide pellets per liter of ulra-pure water. (See Safery Precanion C3.
For each liter of the final solution, 2dd 650 mL of methanol, 270 mL of 5% sodium
chioride, and 80 ml. of 1 N sodium
L 75% methylone chloride/25% methanol (v!v).
** Mix 750 mi. of methyiene chloride and 250 mi of methanol for cach liter of
solution, .
" g. Sodium hydroxide, £.O N.
For each liter of sohution, dissolve 40 g of sodium hydroxide pellets in ultra-ptire
~water and then dilute Lo volume with ultra-pure water,

Pagndof 37
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G. Prpanmtion of Standards (Note L3.Y
L. B ion of XDE-105 Spiking Sohut

FR

a Foreach amalyte (factors A, D, B, and B of D), weigh 10.0 mg of the pure active
dieat or refe g 7

3T COmp (corrected for purity). Quantitaiively-transfer
cach one ta scparate 100-mL volumetric flasks and dissolve ip 50% methanel/
50% acetonittile. Miix or shake uatil the solids completely dissolve. Dilute 10

" elume to obtain stock solgtions containing 100.0 pg/mb.

Prepare a mixture contzining 20.0 pg/mL of the four analytes by diluting
20l aliquots of each of the 100.0-2g/mL stock solutions 1o volume with
50% methanol/50% acetonitrile in a 100-mL volumetic flask.

Diluze sate aliquots of the above 20.0-pg/mL. soluticn to volume with
0% scetonitrils in 100-mi volurnetric fizsks to obtzin the desired
coucentrations for the fartification of recovery samples as shown in the table
o Tl Sob. SE_:hn g Soln Fquivalent
sﬁ?om. . .Valume _ FinalConc.  _Sample Conc.t
_up/ol, EE/E

mL . mbL,

1.0 100 02 0.010

25 100 [ 1] 0.025

5.0 100 . 1.0 0.050

15 100 | 15 0075
100 100 20 0.100

lmmmwmﬁmkbssdmfuﬁfﬁngam-gsamphwim
1.0 mL of spiking solutioa. .

Progartion of XDE-105 Calibrarion Sohti

 a. Combine 10,0-mL aliquots of cach 100.0-pg/mL stock solution from Step G.1.a. in
1 5 >'CB.

. Dilute aliquots of the above 10.0-ug/mL solution 1o volume with
irilen

2 100-mL fizsk apd dilute to volume with
?‘E ammonium soetate (1:1:1) to cbtain a solution contzining 10.0 pg/mL of cach
Factor. e - : . - .

% ammonium acetate (1:1:1) in 100-mL volumetric flasks
1o obtain the following calibration standards:
Aliquot of Final Solotion Final Solution
‘Stock Soln. Volome Concentration
—mL

00. 100 0.000
Lo 100 0.100
5.0 100 0.500
100 100 1.000
15.0 100 1.500
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H. High Perf Liguid Ct
. Typical Qperating Cooditions (Note L.4.) .
* - Instrumentation: He.wlux-Pa:hrdModcl lOSOwuhaUVdﬂz.aoran
autosampler capable of injecting at ledist 175 ul. and 2
. Columna: YMC ODS-AQ
. S5pm
150 mm x 4.6 mm i.d.
" Cotumn (Gven) Termp.: 30°C e e e
. Mobile Phase: 44% rescrvoir A/44% reservoir Bf12% resecvoir C
reservair A =
resecvoit B = i
teservoir C a 2% ammoqitim acetate/acetonitrile
{67:33) .
Flow Rate: 0.8 ml/min )
Injection Volome: 1754l
, Detector: Ultraviolet, 250 nm
. Atenustion: . 2 or 8 (adjust to vield a peak response
mxidmmmm
pgiml. sandand)
Chant Spead: 0.2 cm/min
. Poun Time: mmmpﬂmhamg:ﬁmmybeaﬁedif
lato-chuting peaks ocour)

UV spectra for factors A, B, and D are shown in Figure 1.
2. Calibration Cyrves

. Fgu:ez.

nmammfwmemmdmﬁlwfmmAuMnm
Calibration curves for thoe other factors areunulsnor.h::forfaaorA.

Page 6ol 37
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3; Colump and Typicat Conditipnd o Confirmation of XIE- 105 Residue (Note L.4.)
Column: CI8/Cation Mixed Mode
Spm
- . B 150 mm x 4.6 mm i.d. .
- Mobile Phase: . 40% reservoir AJ40% reservoir, B20% ceservoir C
. Reservoir A = methagol '
Reservoir B = acetonitrile
Rmvokc 2% ar % rile
(6733)
"Flow Rate: 1.0 mL/min _
UV Wavelength: 250 me, 235 nm, or 275 nm (Step 13.)
. Otber Prrameters: Same as in Step H.1.

L
[s Wagbmﬂazo-g ple of previousty f into
. an 8oz bottle. For laboruory recovery nmpiu.addl.ﬁml.oftbnwm
fomﬁmmmdon(s)ﬁomSmpG.L
b, Add 60 mL of methanol/5% chloride/1 N sodium byd (65.278).11'
maryuu:spnmh thoroaghty break up ofscd:mmarsoﬂsolhn
the particles will xuddymspendmthnaﬂawng veat. Seal the jar with 2 TFE-
lined cap. -

c Soniﬂﬂthcsmlumudﬂmmdumf«mﬂmtﬂyimmm Shake
%mhfmwmmlymmmam shaker at approximately
pm.

T d Cemﬁugn&enmplemammmlyﬂrpmfwmmaﬂylﬂmm

T e Deunuhempanatanthqmdmlnazso-nﬂ.padlmedcyhndu Using alumipum
foil o paper towels, protect the solution in the graduated cylinder from light duriag
 StepL1L ENuu.:LS) ] )

i Repeat Steps LLb. to L 1.e. ooe additional time. C e

g demcnmpleexmmtbegndmwdcyhndcrm 130 mb, with methanol!
5% sodiom chiogdes1 N sodium hydroxids (65:27:8). Stir or shake briefly to mix

the sohstion. Tmnsﬁu’onc-ln!foﬂheamplem(ﬁmmmazso—m
separatory funnel. Add 65 mlL of an acidic salt solution containing

Pagc Tof 37
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0.16 N hydrochloric acid in 5% sodivm chioride. Check with pH paper 10 ensure
that the pH of the aqueous phase is approximately 2 If necessary, add a sufficient
volume of 1.0 N hydrochloric acid to adjtst the pH to approximately 2.

. h. Add 50 mL of bexans to the separatory fimnsl. (Note L.5.) Shake the separatory

funnel vigorously for approximately 20-25 seconds. Wait for approxiinately
2 minutes for the layers to scparate. If needed, use a glass stifring rod or's woaden
stick to aid the separation of the layers, Umgazso-meu.h:rdr?p

thsaqumns(!ow:r)lzyﬂ'nwlydowuwtbes_glu g the
drain

m&lﬂm&wwsglass.dmdmnmuddmdthem(upp«)
yer, inclnding the slight emuloon.

i Rmﬂnmphase the separatory fonnel. Add 10.0 mL of 1.0 N sodjum

fonnel . 2nd check with pH paper

mdﬂ:ﬂn lslppmximtdy 10-12. I!neemny add additions]
LON sodinm to adjost the pH to approximately 10-12,

Drain the hexane small of
wished glacs wool snd IOmL( 165 g) of bexane-
washed sodium salfats jnto & boiling (Notz L.6)

k. Retnm the the scparatory fannel, and repeat Step L1.j. two more:

aqueous phase to
times (for 2 total of three times), combining the three hexane extracts in the same
500-mL boiling flask. Rinse the sodinm sulfate with 15 mL of bexane.

L Prior to concentrating mmwhmmﬂmﬁnmm
with hexane, followed by methanol, le contamination.
the heoane extract to dryoess with mymmw:pmmanda

Evaporate o
w:!:rlu!hha:edtoappmamamlySS-SO'C. -

m. Befors nsing a new lot of silica SPE cartridges, determine the elution profile as

described in Section K 4, thednmnpmﬁled:fhsﬁomlhudﬁmbedbdw
modify the volumes of itrile to be dis d in Step L1.m.{5) or the volome
of 75% methylene chloride/25% methanol to be in Sicps L 1.m.(6) and

- Lle(?). .
1) Dmlve:hcmduefromSwleJ.m lOmLofbexm

vl PeﬂnonmeSPEmkfnrdmdmgthedm:emSlepsHm)mmu@
L1.i($). Use full vacuum to result in a stream of the eluting solvents for
Steps L.1i.(3) to L1.L(5), h:tmdnoelhevmnmforadmpwxse:lunmm
SlzpsLl.l.(G)a.udl.l.i.m In aH steps, turn ofY the vacutm between each

solvent addition, and wait notil the previous solttion bas ehated befors adding
the next solution, Almoughlusmtnecuurymdryﬂlcamdgubcmun

Prgc 8 of 37
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solvent additions, the cartridges may be allowed to dry withour affecting the

(3} Prior to adding the sample, condition the cartridge under vacuum using the
following sequence of eluants: 10 mL of 73% methylene chloride/
259 methancl, then 10 mL of acztonitrile, followed by 10 mL of methylene
chioride, and 20 mi. of bexane. . e

(%) A.ddﬂ;esmzpiefmmSupI.l.i.(l)inlOmLofhen&. After the hexane has
elumd.ﬂnsetbcevawmlmgﬂ:skwimlomLofbanne.addihchmmm
lhcwﬁdgc.:ndeluuthesulvmt_ Repeat with an additional 10 mL of
bexane. Rinse the ing fask with an additional 40 ml. of bexane, add
the solveat to the carridpe, and clute. \ o

[&)] Rﬁmﬂuevapomingﬂukwim:wos-mLﬂq!mdmhylnech]nﬁde.
add both rinses. o the SPB cartridpe, #nd clute. Rinse the flask
with two 4-ol. aliquots of zoctonitrile, add both rinses separately to the
canridge, and clute.

()] mummmmhmmﬁmmm

- rack for salvent collection. - Rinse the svaporating flask with 8 mil
15% chloride/25% methanol and add the solvent to the i

methylene
Collect the cluate in a clean cultnre tube (100 om x 13 mom) using
du&unwwzm&emnhwhﬁmﬁmhbﬂhgmdmemlbc&m

Rinse the evaparating flask with two additonal 8-ml. volumes of
75% methylene chioride/25% metbanol, 2dd ther separately to the SPE
. catridge, and collect them in separats cultars tubes,
- (8) Combine the eloste from the three cathyys mbes in a 125-mi boiling flask.
. Ritiss the: tnbes with 4 mL of 75% methylens chioride/25% methaol, and
2dd the solvent dinses to the boiling flask. Rinse the neck: of the flask with
4 ml of 75% methyleae chlocide/25% methapol. -
&) Prior to concentrating the samples, tun on the vacoam and rinss the rotary
evap with and then methanol. Evaporate the eluats in
d:cboﬂingﬂssktadrymuﬁngm:ymumevmﬂimandambam
hezted to approximately 35-50°C. . . ) .
Dissalve the residue in 1.0 mil of methanol/scetonitrile/2% ammoniom zcetate
(1:1:1). Cap the flask. Swﬁﬂtothmwgh]ydissolvathemﬂduconthcbaﬁomof
the flask, then tilt the flask to a horizontal position and slowly rotate so that the
solvent dissolves the residue on the sides of the flask. (Note L.7.)
o. Ushgaﬂspwﬂc?mwpip&.uimfumesolummmmmplcviﬂmd
cap tbe vial with a crimper. Do pot filter the final sclution. (Note L.2.4.)

"'p. Analyzethe sample and standasd soluti by HPLC a3 desceibed in Section H.
Determine the suitability of the chromatographic system using the following

linearity:
or exceeds 0.995 for the Jeast squarcs equation which descrbes the

(1) Standard D ine that the corelation coefficient ()
detector responze as a function of standard corve con

Page 9 of 37
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(2} Pesk resolution: Detenmine :lm baselinz resolution Ins bc:n aclueved for ail

four XDE-~105 factars. PRI

(3) Ap of ch Demmuc that l.hc chromatograms resemble

mshmmFngﬁsmkmsofpmkmpomc.basehmnmse and '
background interference. A signal-to-noise ratio of approximately 5:1 to 10:1 e
shnuldbcmmab!c for the 0.]-pg/ml. stacdard cahbr.mon soluuon.r

Q. Iflbepukrspomforanyommsmplaexmdsmemgeonhesundud
_calitwation curve, dilote the samples with meth /2% ammonium
“acetate (1:1:1) to yield a response within lhcmgeon.heahhmuoncurvz

R 2 Mhmm&mnm

L Inpulhsmofcalibnuoumdardsdsm'badeecuonGlb and determine
the peak responses for all four XDE-105 factors.

. b, Prepare scparate standard curves for all four factors by plotting the

. m&eab&un(xfm)dd:mﬂﬁupukm?&msmdmfwum:m)u

- - shown in Figme 2. Using regression analysis, determine the equation Ganve
with respect to the abscissa for each analyte,

Formph.dnmﬂmﬂmulwhunghhﬂmﬁmfwm:
standard calibration curve is as follows:
PRumC+b
' whers Cis the conoeatration (g/nL) ormmmmmmmuu
-i pﬁmmkﬂnshpc ﬁne.andbuﬂny-msm?::lpl.
above equation, the concentration {C) of the analyts in the ntion can be
calnﬂamd&umlhemdndmu:
c=MR-B} . . L
m
Forcumple.thefoﬂnwmgqmmmﬂuﬁumaluﬂsquammmon
anzlynsw:zh:hedaum?‘gmz.
8.04030- . . N o

N Daum:netbemmenmon(pglmmmdwﬁnalwlmonofﬁzmv samnples.
. For example, using the peak height responses ia Figure (D) for factor A in the
0.01-pglp recovery sample (0.6 cm):
C(recove = (06004 =  0.076ug/mb

» B04030 wg/m..

. Page 10 of 37
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d D ine the residuc ¢ ration (1g/g) of the analyte in the fortified recovery
sample as follows: e A .
nefe a. C.L%’Ex_". . N

where AF is the aliquot factor (normally 2.0 bocanss one-half of the sample exuact

- is purified for analysis), V is the final volume of the sampie extrzct (normally

1.0 mi. untess fonther diluted), and W is the weight of the sample (normally 20 g).
For the example above, the ug/g concentration of factor A is calculated as:

ng/g(recovery) = 0076up/mi.x20xI0ml = 0.0076upy
203

Calenlats the net coneentration (ng/g) in the reovary sample 22 follows:
Net ion = pglg( ) - ng/g (contrul}
Because the corresponding control in Figure 3(B) contained no detsctable residue,

the net concentration of factor A in the recavery is the szme a4 the gross
concentration (i.2., 0.0075 pe/g).

Deterrnine the net percent recovery (R) by dividing the pet concentration (g/e) by
Concentration Foamd
- e ——— X 100%
For the above example:
= ' 00WGuple x 100%
0.01 ng/e
R =. 76%

If desired, the age p g v for 21l of the recovery samples may be
used to carrect for method efficiency.

R =

3. Confipation of Residue fdenti

a. Il oecessary, confinm the identity of XDE-105 by analyzing the same fipal solution
; i s

(from Step L1.0.) under the different conditions specified in Siep
H3. .

b.. For maximnm sensitivity, maintain the UV wavelength at 250 nm and utilize the
-+ - altermative column and mobile phase conditions lsted in Step H3. Compare the

" resnlting retention times of the analytes in the samples with those of the stagdards.
Also, co the resulting concentrations of the analytes in the samples with
those obtained using the conditions in Step H. . to detcrmine if they are similar
(i.c., within approximarsly 20 percent.)

Page 11 0137
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¢. Toutilize different wavelengihs, injcet the standard and sample solutions with the
UV wavelength set at 235 om. Repeat at 275 am. Compare the resliing
mmmm&&weobmnedulﬁm(s@&uwdammmmhcyaw
4+ 20%. However, the absorbance of the analytes will be .

y £
ar 235 nm or 775 nm (Figure 1),

[" A £ XDE-105 angd Megabolites in Soil or Sedi ; . ‘

.. Prepare reagent blank, coatrol, recovery, and reated samplesudesmbcd in
Se:umll

2. Pmpmsepua:emduﬂcahbnﬂoncum:fonufwanﬂymsmddmmuncmc
panmugpmyforu:hnﬂﬂcasdmmbed Section L2,

3. Demmner.hemuon Wm!.)fnrwun]ytefxm:hn sppropriate calibration
curve, and calculate the uncomected residue result, Formmple.usmgthemd:n

from the same sample in section L2, the tncorrected residue is caloulated as:
Uncorrected Result (ngfg) = mmmad.%mum
. Uncorrected Result (ugfg) = Q076ugfmLx20x10ml= 00076ug/g
. 2Dz T
4. mwmmm;mr«wmdu weigh
of the soil or sediment into an aluminnm or glass container. la-;fnlhe

in an oven at 130 *C xnd allow it to dry for 2 minimum
16 hours. Rmhnmplnﬁmhmplmuhammﬁ!memple
" has cooled to ambient temperahare, and then re-weigh. Calculats the puc.-.u:mmne

mud;,-wughtbmsufoﬂm

. = mﬂmme weight (g)
Puomeo@ soll weight (2) x 100

( soil weight __lsqnxglrwcxg}ul 100
soil weight
after drying . -

Then determine the d:y—we:ght conceatration of the analytc:s msolI or scduncnt
samples as follows: .

A;.Dry-Wt. Conc. (ng/g) =  Uncor. Result {ug/g) x [} + (% Wmﬁn
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5. - For thosc analyses that reguine correction for method recovery, use the foliowing
a. Determine the XDE-105 concentrations in the soil or sediment samples as

described in Section 1.3, (and J 4., if desired).

b. ?e;mmﬂwmneﬂadmlﬁcmmmmlhcmdorud;mtnmpksas
ollows:

Corrected Result (ng/g) = Uncorrected Result (ug/g) x 100%
Re

whers the uncorrected result can be on e:thu‘awuawe.:ghtordryuwelghzbasm and
R, i$ the average net % recovery from fortificd samples (Section 1.2.)

mecmmgmmmmmmmrwmhm
as

Corrected Result (pgfyy =  G0076np/gx100%
' : T6%
Corrected Result (ng/g) =  Q0Ipgg
K. Results and Discussion .-
1. Method Validation .
.__._ . .. a Recovery Levels and Precision
A method valid ion study was condncted to determine the recovery levels and the
ftbemeﬂodformefwrm!ymh ofsoil{smdylomand
are snmmarized in

clay loam) 20d in pond sediment. The individual

Tables II-V, with a statistical summary in Table VI The following recovery values
{mean + ooe dard deviation) fted from the method when oil and sedim=nt

u.mp!sswmfomﬁedomlhemmmumofomwl.ouglg(ﬁbbvn'

Factor Az . 82+5% ..
Factor D: B+6%
Factor B: TRE6% .. ) o

Factor B of D 76X 6%

Mrdmmnduddemnm(RSD)mged&nm?.%mll%for:llfwramlytu

uaﬂfomrﬂuonlwels(rablem Typical
determination of XDE-105 in sandy toam soil, clay loam soil, and pond sedunem

7 areiflustraed io Figores 3-5.
* b, Standard Curv Lisearty _
“The mgccurr:lakou coefficient (r3) foF the least squams regression equations

mbmgmedﬂmmpomasaﬁmcuonomwmdm calibration curve
oomentnnon was 0.9998-0.9999 for all four analytes -
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c. Calculated Limits of Quantitation and Detection
. Followmgaubluhed gmdclmm (lJ the Limits of dd.ccuon (LOD) and
quantitation g the of the net resulus
from the 0.0I-ng/g rtmvay samphs in Tab]:s I-V. The LOD was calculated as
three times the standard deviation (35), and the LOQ was calculated as tep times
the standard daviation (10s) of the net results from the analysis of 14 samples. The
results are summarized in Table VII.

For all four analytes, the caloulated LOD (0.001-0.003 pg/g) and the calculated
LOGQ (0.005-0.009 pg/i 'g) supported the targeted Limits of detection {0.003 pg/g) and
quanuahm(DDlOpyg) Rﬂu[lsshouldnocbeqmnuﬁednlmlsbe!ow the
1imit of quantitation, bat shouldmstwdbcrepnnahslmﬂhanma
) \rlhddeOQ(a.g..dLOlﬁl/g)-
. d Exteaction Efficiency
Todm&ammﬁmcydhmﬂhdﬂwagedmdnuofme
an untreated control sample was fortified with 0.2 pg/g

analytes in pond

each of 14C XDE-105 factors A, B, and D, (Radiolabeled factor "B of D" was not
available) The sample was aged for 34 days in & freezer and then analyzed by
oth APLC-UTV and radiochemical

apalysis. The two analytical techniques gave
neardy identical results, which ranged from 90%-100% of for all three
analytes. For factor A, the resnlts were 0.18 yg/g for both the C-UV and
radicchemical For factar B, the results were 020 pg/g with both

amalyses.
and for factor D, the results Q.19 and 0.18
techniques; ; were Q.19 pg/g by ; ke/g by

. & Chemical 2ud Physical Propestics of Soils
(ﬂndybammddayhm)mdapondsedmt. 'l'hednmu:nllndphymml
propertics of these soils are summarized tn Table VIIL .

2 Confirmation of XDE-105 Resid

Confirmution of XDE-105 residues is desexibed in Section 13. If the mtention times of

, o beduc at lcast in part to mlc:fmngcompomds :nd oot to XDE-10¥,

Typical demonsirating the confinmation of XDE-105 in pond sediment
-ueﬂlnm:edmﬁ&. mmem%hedmmwmmmamrﬂ:df
» confirmation result in a different order of elution for the four analytes compared o the
primary conditjons.) [faddmonalmnﬁnmhm-smqmedbcymdthudmmss:dm
l,b:;mﬁhod.nalzmve sysm;ucha:ﬂl’[.c—mspewmnwyot
;umunmy(!)mghtbemquued. .
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3. AssavTime . R : "

A typical analytical run ists of 2 reagent blank, an d conrrol soil ar

. sediment sample, a minimum of 2 fortified controls for determination of recovery, and
10-12 samples. This analytical run can typically be prepared for HPLC analysis in an

" 8-hour working day, with the chromatographic analysis cccarring ovemight-and

* ealewlations occurming the following day. The total person-bours required is typically
8-10 bours. , :

There are three acteptable stopping points in the method, where sample preparation
- {Section I) may hes-usﬁlﬂd‘:’e without deleterious effects on the sample analysis.

F a StepLlk The assay may be sto after the third partitioning with hexanz. The
s:mpla:bwldbepmmedﬁumpﬁn

b. Stepllmil). Thcmdyﬁsmyb:swppedwithmeumphdimlvdinhnm
wmmmsmmrmmﬂﬂsmwmmm
are protected from Hght.-

‘¢ StepLl.o, The razrples ure stable in final saintion for 1 days if p d
. from light. For ded the samples should be refrigerated or frozen.

4 Standardization of SPE Elion Profi

. Variation in the silica SPE cartridges can influence the clution profile of XDE-105. It
is necessary to obtain an elution profile for each lot of SPE cariridges used o easure
optimum recovery and clean-np efficiency. The following procedrnes caa be nsed:
2 Prepam asifica SPE cartridge as described in Steps L1m.(2) to LL.ng3).

¢ b, Trensfer 1.0 mL of the 2.0-pg/ml spiking standard solution (Step G.1.c.} o2

- 125-mL boiling flask and cvapocats to dryness using a rotary vacuurm evEporator.

Dissolve the sample in 10 mL of bexane.

. Add the s2mple to the SPE cartridge. Rinse the evaporating flask with two
sepatate 10-mL portions of hexanc and add both hexane rinses separately to the
SPE cartridge. . .

Rinse the boiling flask with an additional 40 miL. of hexane, add the sobveat to the
cartridge, and discard all 6f the solvent that has cluted thes far. .

. & Rinse the cvaporating flask with two separate S-mL aliquots of methylese chloride,

. 2dd them separately to the cartridge, and discard the cluate. N

., ¢ Rinse theevay 'gﬁnl:wi:htwosﬁm&uﬂ.diqmofmnitﬂe.add

them y to the cartridge, and col both of the cinates in a colture tbe,
Transfer the 2cetonitrile to 2 125-ml. boiling flaske. Rinse the tube with 4 mL of
acetonitrile, and add the rinse to the boiling flask.

£ . Add at leastcight 4-mE. volumes of 75% methylene chloride/25% methanol (o the

- SPE cartridge. and collect each 4-ml. fraction io a separate cultore fube using

1 dropwise elution. -

g Proceed as described in Steps L1.m.(B) through L.L.q.

b gmmmmmt«mfwrmsmmswp

r
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However, if

. XDE-105 is subjeet to aqueous photolysis in the p = of some p itizers.
Maprwmmoﬁ.uummumdedlhﬂiuwhbomwyhgbﬁagbemdbeﬂmemd
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i. 1fthe elution for XDE-10S differs from thit described in Sectidn 1.1, adjust

the volume of acetonitrile rinse 10 be discarded (Step L.1.m.(5)) or the volume of
75% methylene chloride/25% methanol to be collected (Step L [.m.(ﬁ) and (7).

A typical clution profile is illustrated in Figure 7.

L. Hotes
1. Equipment, glassware, matetials, reagents, and chemicals uons;de.md to be e:(uwa.lcnt

to thoss specified may be substituted with the undem.andmg that thexr perform.mce

st be confirmed by appropriate tests. Common | Y supp d 10
bcmdilyaudahlemdan,themfme. not listed. . .
itis ,musel. fective UV length (250 nm) to obtain-
muvny m&mbemhnmawﬂmmnm

q!lx:gnﬂnt. ‘When following the procadures as described,
D have not occurred in the chromatograms of reagent
blank samples. interferences occur, indi reagents znd chemicals
marst be tested for by tieating them as they are used in the procedure and then

- - analyzing the solztions by HPLC to isolate the somve(s) of interferences.
mmmWmeh.mdmmumw

purified or replaced.
Smmofpomnﬂdmmfmhawbmpwvmslymuﬁed.mdlbe

" following reeommmendations should be implemented:

a. Thoroughly rinse the rotary vacoum evaporaters as described to prevent
cottamination of the samples.

. b. Shontly aftey using, rinso with water before machine

glasswan washing.
Thoroy rinse detergent residnes from the glassware with water and acetone
before Rmedneglmwtﬂnwtmapmmmm

. e Tnpremtinmfergmpwpﬂemeglauwoolmdmdlmmlfn:udmdbei

d. Do not filter the final solution through 0.45-um filters prior to injection into the
HPLC unless it has been demonstrated that the filters do not produce interferences
under the HPLC conditions spcuﬁad. (Failure to filter the final solutions has not
prodncuhnoumblcehmmwmp problem after several moaths of daily

operation.)

.'_Il'""pzw dacd soluti aiolber jons by "_,appmpriuc
dilutons, o . s e e - -

N TMtypm]HPLCwndmansmaybemndl!'edasneededmnbtamopumum

- performance,

.

duting the partitioning process {e.g., mmornhelzghrs the hood).
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6. The use of sodi ifate is Y to 1 i traces of watef that will alter the
clution profile on the silica SPE cartridge. However, use only a miniiial amoum of
sodium sulfate (i.¢., 10 mL}, becanse some Jots of sodium suifate have been observed

. to strongly adsorb the anatytes and significantly reduce recovery.

7. XDE-105 adsorbs strongly to glass. Redissolving the residue from the glask-is aided

by the ammonium -
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The mformatjon hewan 13 preseated in good [ith, but no wartaaty, expressed ar implied, 1s given
not is fréedom from any patent owned by DowElanco or by othess 1o be inferred. In the hands of
qualified p 1 the procedures are expected to yield results of sufficient accuracy for their
intended purposes, but recipients are cautioned to confirm the reliability of their technigues,
equipment, and standards by appropriate tests. Anyone wishing to reproduce or publish

material i whole or in part should request written permission from DowElanco, .
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