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GAS CHRONATOGRAPHIC DETERMINATION OF EPTC SULFOXIDE, SBUTTLATE SULFOXIDE,

SMETHYL NOLINATE, FONOFOS QXON, OESETHYL NAPROPANIDE, AND PHOSNET GXON' RESIOUES
N SOIL , . | .

I. SUMMARY/INTROOUCTION

This method 13 intended for determtning S-asthy! molinats, EPTC sulfoxide,
- butylate sulfoxide, fonofos oxon, desethy! napropimide, ang phosmet oxon
residues in sotls at levels of 0,01 pom to 0.50 pom. A1l the analytes are
metabolites of active ingredients of registered compounds. The table _
below gives the analyts, the active ingredient of which 12 ts a aetibo-
T 1ite, and the chemical name and strycture aof the analyts.

-Analiyte lnggdtent Chemical Name : Structure

S-methyl Molinate . S-methy! hexahydro-1H- : 2
Molinate 42epine-1-cardothioate HCSCHy
epTe PTC S-ethy! dtpropyltnio- ‘ E‘.’ :
Sulfoxice zarbamate suifoxide C"-F'ﬂog"(c'ﬂc“'\}.
: < T '
Butylate - Sutylate S-ethyl aitsobutylthto- CH,CH scn[cn M ‘]
Sulfoxice carpamate sulfoxtde " & (c"‘};,
. | 2 M\
Tonofos Oxon  Fonofos O-ethyl S-phenyl etayl- ernen,-pe5<7 N
. phosphanathioate o =
: Eren,
Jesathyl - Maprspamice N-ethyl-2-(1-naphthaleny- e
Napropamige loxy)propieramide O—C*-:—u(agcu,),
. A i
- Phosmet QJxon  Phosmet N-(mercaptomethyl) oL e
. shthalimige S-(0,0-g1- NENE r( o
Dethylphosphorothicate) _ oA RCH, $HOCH, )
. v\nl L]
a.

_ S-Methyl oolinate, IPTC.suifaxices butylate sulfoxide; fanofas axcn.
Jesethy! naprapamice, and chosmet cxon are extracied directly ‘rom so1.
with water ang to'uene. The toluene extrace 15 analyzed for S-metnyl
™linaze, EPTC sul‘oxige, Sutylate sulfoxide, fornofos oxan, .cesethy)
Adpreoamige, and phosmet sxon by capillary gas chromategraphy with
AMIToqen-speci?ic zetecticn. : ‘ o

cl. MATERIALS/WMETHCDS
The equiament ang reagents ce;ckib;ﬂ Delow were ysed %3 Jenerate the 2ata
Ind IRromatogriAs sresentes 1n this repare. Equipment wity egquivalens
Tesfarmance ssEgtfizatiaAs ang Teagents 37 zomparadle 2urity an se us- -,
A.  Aggaritus

. Gas Chramascgrann, Hewlett-2ackarg Moge! E880A, squipces with

n-column tajeciar sajer, Mewlell-Packars Mocel 7572A Jutomatic
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. s2mier, aitrogen-phosphorus dc:oﬁtor. ang slectronic iIntegrator

. . or data acquisition system. Any chromatograpnic system giving
equivalent performance can be used. '

2. Chrmtggngaic Column.  J & W D8-1 (cross)inked methy) silicone),
: x C.3d mm x 1.3 um thickness, or equivalent. _
J. Glass Bottles. Four-ounce, wide mouth bottles with aluminum foil

1nea caps.

4. Syringe. 10, 100, and SCO0 mtcroliter capazittes, Hamilton 701N,
N, /S0N or equtva.ent. :

S. Rectorocating Shaker. Eberbach Corperation, mode! 6010 or equiva-
ent. ’

8. Centrifuge. [IEC [nternational, mode! C1582 or equivalent.

B. Reagants ‘
1. So'vents. Toluene, Acetcne, Nanograde? or lquivaltnt;

2. NaCl, Anhydrous NapSO;. QReagent grade.

J. S-Methv] Molinate, EPTC Sulfaxtide, Sutylate Sulfoxide, Fanofos
. Sxon. Desethyl Napropamide, ang Phosmet Uxon. AnaTytical
~ reference-stancaras E-me:nyl molinate, EST. sulfoxtde, butylate
. sulfoxige, fonofos oxon, iesethyl nzpropamide. and phosmet Oxon.
Avatladble from ICI Americas Inc., 1200 So. 47th Street, 8Sox 4021,
Richmond, CA 94804-0021, aiisntion: Environoenta) Setences
Ueparthent Manager. . : :

4. Calibration and Forti®icitien Salution.

To prepare a stack soluticn weigh to the 43h decimal place a con-
venient cuantity, e.g. S0 mg, of analytical reference standara of
known purity into a2 suitadly sized Bottle. Calculate the welight
°? scivent to add, basea :n the weizht af reference standard
sken, he purity of the -sference standars, the aensity of *he
solvent, and the lesires :Ilutisn concentrazion, typically i00C
ug/mi, 35 follows: - '

Wx?x?h

5 8 St

wigre S = the weight

(9]

f-szivent %o azg (s).
W e the weight 3¢ >-mary standard taken (mg std),

y 7 = the purity 2f e primary stangars {vg 1.1./mg stz2).

(RJ

D s the censity :f 1t soivent (grwl.

b
3
n
As
]

» the cesi-e2 g2’ tion zancentrat:ian {mg a.i./mL sclvent)

102




RR89-0258

wessa o | 060166

Add the calculated waight of the appropriate solvent to the
bottls, close the bottle with a polyseal cap, and mix thoroughly
to dissolve the primary stancard. Use toluens (D « 0.887 g/mL)
for catibration solutions, ang acetone (D = 0.792 g/ai) for
fortificattion solutiens. .

To prepara working calidration s¢lutions, dilute the stock.
calibration solution by weight with toluene to give soluttons that

contain 1.0, 0.1, and 0.01 ug/mL of each analyte to be determined -

or ather concentrations as requirad.

O1lute the stock fortification solution by weight with acstone to

- 9ive solutions that contain 10 ug/mi of sach analyte to be deter-
mined, or other concentrations as required.

As discussed in Section I11.A below, an analyte may exnidit an

- enhanced resporse -in sample mtrix, as demonstrated by high

© recoveries from fortified contrs) samples. In such cases, the
calibration solutions may be prepared in sample extract solution
to compensats for the response enhancement. Prepare caiibration
solutions in the sample matrix by either of two methods: - 1) eva-
porate tha toluene from a inown volume of working calibratton
solution and take the residue up to the original voliume with
extract from an untreateg contral sample, or 2) add, via a
syringe, the required amount of stock caliovration solution to a
known volune of extract from an untreated control sample. The
Amount added myst be smal: encygh relative to the extrict volume
hat dilution 1s {nsignificant, The later method s preferceg if
the analyts 1s volatile.

-~

C. Amalytical Procedure

1. Extraction

wWeigh 40.0 g of thoroughly-mixca s¢il sample tnto a 4-o2 wige
mouth dottle. Add 40 mL of a1521)1eq water, 10 g of NaCl, and

40 oL of toluene. Cap the dottle with an alusinum foil-11neqg 1ig
and Zhake it on the reciprscating shaker for 2 hours. Centrifuge
for 10-20 minutes at 20C0 rom :5 atd the separation of the phases.
Alternazively, use any canvenient weight of 35011, 20 g or more,
and exiract with water ana taluene 1n a sotl:wvater:toluene wiv:v
ratic of l1:M-1:1; confirm ihe validity of the 2xtraction method by
analysis of fortified conirel samples.  Remove the top (taluene)
phase for analysis. Dry siorea extracts with anhydrous Naz50¢.

The validity of the method must bde confirmed by analysis of
appropriate control and fortified samples with each set of samples
analyzed. If method valicaticn recoveries are adequate without
dcceg NaCl, the use of Nal! is not requireg. Simtlarly, if
thromatographic sensitivicy ang repreduceabitity are adequate
with <dit or splitless ‘-:ec::an meces, on-calumn injection i3
agt regusred.

O T
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Andlyze unfortified and fortifteq contro! samples with each set of
treated samples to detonstrate mathod recovery accarding to the
Quality Assurance SOP. For example, for 40-9 samples, weigh 40 9
of untreatad control 3o1) iInto a 4-or wide-mouth bottle. Add
0.040 &L of the 10 ug/mL acetone fartification solution to produce
4 fortiftcation tevel of 0.0l ppm, or add 20 uL of the 1000 pg/mi
acetone fortification solution to produce & fortification leve! of
0.5 ppm. Add water, NACY, ang tolusne and extract as above. If a
differant weight of 3011 13 dnalyzed, use that weight and acgjust
the volura or concentration of fortificatton solution to give the
desired analyta concentration. Extract using the same amounts of
wvater, salt (1f required), and toluens as for the treated samples.

Fortification

Instmumentation

1-

Jnder the above

rating Congitions

Follow the manufactursr's tastructions for operation of the gas

chromatograph and nitrogen-selective detsctor.

meters for the analyses
equivilent sensitivity,
inlet

Jven 1nmittal temp.
In1tta) time

Temp. programming rate
Ovan fin2l time

Cven f'nal! temperature
Injector temperature
Jeteciir temperature
carrier jas

CAfrie= g2s pressyre
carrier jas flow

injecticn size
Juantttas”
Makeup-ga 211
Afr

Hydrogen

£ -
STOR L. 10 L.

ongttts

-~
manutes.

Use thase Dara-
or.other operating conditicns that achieve
reproqucidyitly, and resolutton.

On-column 'aiection

ico*c

3.035 min
25°C/min

9 ain
250°¢
OFF

3L0*¢C
Helium
3

2 m.an
St

feax neigne
22.5 ol mia
140 mL/min
4 m/min

i2xtlernal stangard)

N3 the e2iytrzin imes of the analytss

-

ringe

See Frurs L for typizal thrsmategrams.,
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2. Calioration

The gas ch.omatograph 13 calibrated using the analyte calidration
s0lutions spacified in section [{.8.]. Chromatographic sensitivity
13 establisheg by analysis of tha 0.01 ug/ml calidration sotutien,
Quantitation of residues &t levels adove the datection liaftt is
done by an externd) standarsd procedure 1n which peak heights or
areds of analyte peaks in samplie extracts are compared to
correspongding pesk heignhts or areas of analyte paaks tn calibra-
tion soluttons. See Section G, delow, for details of calgula-
ttonal mathods. '

3. Anatysis of Extracty -

[rject the sample axtracts using the same conditions used for
caligration. The tdentity of the andlyte peak in the sample
chromatogram 13 43signed DAsed uben the coitncidence of retention
times (within 0.0] atnutes) with those o the calibration chroma-
tograms. If the response of a Deak icentified &3 an analyte
exceeds that of the highest caltbratien solution, dilute the
sumple extract until {ts response 13 within the calibrated range,
or extend the calibration range dy injeci-on of caliz:.zi0n solu-
tlons at higher concentratica. Reinject =ne calibrat-:n solution
ATter every two to four sample injecticns angd recalicrate as
nesded. Retnject the calidration selution at comples:-on of %he
samle analysts,

interferences

Na clean-up 13 required wnen thts srocsdure 'S ytilized as describea.
However, extractives from 301! occastonally contridbute ceaks with
retention times near those of an analyte. Satisfactory resolution can
usually oe achieved with appropriate ove) emperature mantpulaticns or
column choise. Appendix A shows typical thromtograms. Analyze
extracts of samples from untreated plots o cemonstrate the absence of
interferences from sample matrices, solvents, or labware. Typtcally,
the aclive iIngredient or darert campound may >e present in any sample
analyzed for 2 Detapolite. Always Onfirm ihat the active 1ngredient
&hd the metabolite do rat <3-elute under *»e zangitions of analysis.

Conf1rmatary'7ecnn1cues

Unexpected positive resu’ts, as 'n untreaces zantra) or pre-applica-
tion samples, should bde :cnfirmed by other neans, preferadly ny GL/NS,
mass seiective getection, or yse of 2 secanc captllary cotumn of aif-
ferent palarity.

Calcylations

Catculations ar= gone 'n ~ne 2f twd wadys. | the response is 1tnear, a
factor can de alzylates as zescrides n D seiaw. If the response -s
non-linear, ar ‘¢ the aralys: orefers, =ne inaiyte responses over 3
range of zalidration soluticn cancentrations can ne fit to a linear
or an exponential curve, and a factor can tnen pe calculates as in 2
below for sach potnt on the curve that zorces-onds to an anaiyte
response ‘n an injecticn of sample =xtrace.
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1. Linear Response, Direct Calculation of Factor

. 4. Calibration Factors for Linear Response

Fe tﬁo response factor for the analyte (ppm per electronic
unit), calculated as follows:

o

F o ccmmae-

PxS$

where C « the concentration of analyte in the calibration
solution (ug/mlL)

S » the mmount of 1nitial sampie represented by eack
Aattiilter of final extract solution 1njected (g9/oL)

P e the peak area or height (electrenic units) of the
dnalyte peak in the chromatogram of the calidratiecn
solutton :

Averaged response factors for sultiple injections of calibra-
tion solutions and for more than one concesntration of calibra-
tion solution can be used 23 aporopriate in the calcylation of
the concantration of the analyte in the samplie, 23 described
below, .

. : : b. Analyte in le

The concantraticn of the analyte n the original sample 1s
calculated ustng an externa! standard method as follows:

ppm =« F zx R

whare DOB = the amount of analyte in the sot! in parts per
. mill1en '

R e the peak area or height {electronic units) of the
analyte peak in the Chromatograa of the sample
extrace ,

ang F = the resporse facior far t+s anaiyte (ppm per
electronic unit). aicy'ails as descridbed above

Note for the atove eriziza! standard calculations, equal voly-
mes of Loth the extrict (-4 ine calidration soluttans are
injected. . .

2. Curve Fi* ~ar .inear or Mon-Lincar Response

If the inst-umental response. to injections :f -s 3r3‘ton soly-
tions s reproducibie and etther linear ar 22301121 Ty non-
linear, 4 <o .yntration-response curve can e 432 f0: sampie

. ' T Quantitaticn. Any vaitg Curve-fitting progrzm can e ysed. Input
. ;he concentratien “®s29ni3 far each inlention of calibration

ira
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solution. The program will generate the formula for the
corresponding linear or exponential cyrve. From the formula,
detsrmine the calculated concentration for each injection of
calibration solution as descrided delow. The caleylated and
actual concentrations should agree within 10 % relative; that is,
the rat1o of the actudl to the calculated concentraticn should be
between .9 and 1.1. If the agresment i3 ddequate, calculate the
concentration of anulyte in the sample, and corresponding responss
factor a3 follows:

2. Linear Response:

The formmyla will be of form ¥ « mX « b, whare

Y = the concentration of the analyts, pom,
X = the analyte response, peak height or area units,

and o
® and b « constants calculated Dy the curve-fit program.

Since the analyte concentration should be 2ero {f the ,
response is zero, the coastant b should de zero if thare are
nO sSystmmatic orrors in the analysis. Mowever, it i3 not
nEcRIsary for b to de zero for the calculational method to be

valid, as long as calibration solution responses are regroquc- o

cidie and the calculated concentrations of the calibration
solutions are within 10 X of the actua) concentrations.

For each sampln injection, datarmine Y by using the response,
X, in the formila.

Calculate the response factor, F, from the formuls:
F - v7x

Note that this factor should be the same for any 2oint on a
1inear curve which passes through the iIntercept: b « 0. -

b. Expenential non-ltnear response:
The curve witl be of form ¥ o axd, where
Y = the concentrazion of the amalyte, ppa,
A = the anzlyte response, pesk he'gnt or area untts,

and
2 and > = constants calculateg by the curve-fit program.

For each sample injec:ion. determine v 3y using ‘he response,
X, 1n the formula. ’
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Calculate the responte factor, F, from the formula:

“F e YIX

The response faceor will be qifferent for «ach 2o0int on the
curve. ' : '






