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The analytical procedure described is suitable fer the
datsraination of [ol:ho:y-thyl(soothyl-o-I:olyl)eaxbamyl.uﬁl
sulphinyl)acetic acid [thicacetic acid sulphoxide (I)] in sxil
using external standardisation. The linit of detarminatiom of tche
method is 0.01 ag kg-l

(1)
CH, N'Cﬂgoczﬂg

*COCH,;SOCH,CO0H

CaHs

METHOD SUMMARY

A prepared soil sample (20 g) i{s extracted by shaking with
acetonitrile/ vatar (1:1 v/v) containing 40 mM amonium acecars
for 60 minutss at room temperaturs. The acetonitxrile is the
evaporated and the pH of the aqueous extract is afjustad to L. 9.
The extract is then subjectsd to a C)3 ‘Mega Bond Elut’ clem-up
followed by derivatisation with MTBSTFA. The resfdue
deternination is by gas chromategraphy with mass salecrive
detsction.

PROCEDURR
Sample Preparation

Soil samples received in zero contamination tubes should be
alloved to thaw for approxisately half to one hour prior to
preparation.

The soil from the plastic tubes is either bulked er divided
into the various depths required for snalysis. Tk bulked
sanple s weighed and put through a 2 mm sisve to remcve any
stones, ruots etc. before the sample {s rewsighed. The sofl
is then tihoroughly mixed bafora taking a Tapresentative
saaple for analysis.
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A molsture content should be evaluatsd on the sample. (A
known weight of soil (approximately 20g) is placed in a petxi
dish and dried to constant weight by placing in an ovem at
120°C maximum).

Extraction

Weigh representative saaples of soil {in duplicate (20g) inta
screw cap plastic centrifugs tubes and spiks at least two
recovery samples with standard (dissolved fn acetonitrile) as
required. (See Section 6). Ome untreated contzol sampls wad
one reagent blank should also be included. (See Sectiom 5).

Add Acetonitrile : Water (1:1 v/v) containing 40 s smmonius
acetats (40 ml) to the centrifuge tube and cap it firmly. Shake
the extracts vigorously on & mechanical shaker for 60 minutes, a=
room temparaturs. :

Centrifuge the extracts at 2000 rpa for 15 minutes. Then transfex
& 10 g aliquot (20 al) to a 100 wl Round-bottomed flask.

Evaporate the 20 g aliquot to belov 10 al by TOtary evaporarion
in a water bath of 40°C. Transfer sach extract to a labelled
scintillation vial, vashing the round-bottomed flask with a mall
amount of water and cosbining the extracts. Add « sagmmtic
stirrer to the vial and cap firmly.

Precisely adjust the pH of the extract to PH = 1.9 -2.0 usizg 1d
HCL.

Note : (1) The precise pH setting {s important. 1In cass of zso
low pH, 1M KOR should ba used to bring the PH back into rangs.
C1g Column Clean-up

Column Conditioning

Condition the Cyg column with 2 x 2 al of methanol followed by
2 x 2 =l of water.

Note : Do not let the column go dry before use.
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3.3.2 Sample Application

The analyte is completely retained on the C;g column. Thus, all
the application solution and the following washes should be
discounted,

a) Lload the extracts onto the column at a rate not exceading 5 al/mfm
from a 15 al reservoir on top of the cartridga.

b)  Wash the column with 2 x 2.5 ml of water.

¢) Remove the reservoir and vash the column with 1.2 al of hexme.
The column {s then dried by applying full vacwmum for about 5
mins.

d) The column is then washed with 2 x 1.2 =l of dichloroaathane_

3.3.3 Elution of Analytas

a) Place a 7 ml Pierce Resctivial in the Supelco block and elute
the column with 3 2 1 al of athyl acetats.

b)  Further elute with 3 x 1 al of 20% methanol in ethyl acezatse.
€} Reduce the extracts to drynes. undar vacum.

d) The analyte is then taken up in 1.8 al of Romil far U.V
acetonitrile and ultrasoni{fied.

3.4 Preparation of Derivative

At this stage, it is important that a standard i{s taksn thregh
the same procedurs as the extracts for use in quantification at
the M.5.D. stage.

Conditions for the standard should be similar to those of tim
extracts in order that a consistant derivatisation be achieved,
Therefore the following procedurs has been adopted sg. for tie
preparation of a 0.05 ug ai-1 standard, place 0.25 al of the
1.0 ug @1°! standard in a 7 nl Plerce reacti-vial and blow
dryness under a gentle stream of air. The standard {s taken op
in 1.8 @l of Romil far U.V Acetonitrile and should then be taken
through procedures 3.4 (a) - (d),

NB. See matrix - matched standards (Section 6).
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In & fums cupboard, add 200 sl of MIBSIFA to the sextracts, esp
tightly and shaks.

Place in a heating block at 110°C for 2 hours.

Allov to cool and diluts the derivatising agent by adding a
further 3 nl of Romil far U.V Acetonitrile. .

Transfer on aliquot of the sample to & G.C vial for analysis.

GCas I;l.quid Chromatography

The following conditions gave satisfactory rasults using a
Hewlett Packard HPS890A gas liquid chromatograph fitted with a
mass sslactive datsctor, modal HP5970.

Chromatographic Conditions

| Columns and colusn packing : DB17 Cspillary Column

10mx 0.1 :m 1.4
0.3 un films thickness

G.C Conditions

Carrier Gas : Helium at 5.0 psi
Injaction Volume : 1 41
Injactor Temperature : 250°C
Tomperature Prograa : 60°C/0 mia
20°C ain-l 280°C 0 min

MsD conditions

Electron Multiplier : 3 x 102 Volts Relative

Electron energy : 70 oV

System Calibration : Autotunse

Acquisition Mode : Selective Ion Monitoring, low

resolution for fomm/z = 348
A counter ion a/z = 302 can alse be
monitorad.

The MIBSTFA derivative of the thicacetic acid sulphoxide
metabolite has a retention time of -12 minutes under these
conditions in the laboratory.

Typical chromatograms are shown in Appendix 5.
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Calculation of Results

The residues may be calculated in ng kg’ldt‘or, sach saaple extract
using & mean standard responss from injections bracketing the
sample as follows:

Residue = ng kg-1.

Pk area (Sagple) x R (Std) » ¥(s)
Pk area (Std) I (Sanple) W(s)

Where Pk area (Sample) = Peak arsa for sample (uVs)
Pk area (Std) = Average peak haight area for
brackating standards uVs)

W (5td) = Weight of analyte in reference
atandard (ug)

1 (Saopls) = Sample solutfon injection
volume (ml) S

v (8) = Solvent volume in sampie

extract (ml)
Sample weight squivalent to
sample extract (g)

‘W (s-)

These sample residues should be further corrected using the
average percentage recovery. (i.e. calculats each Tecovery

as above, and express as a parcsntage of the fortification level.
Then average all the recovery percentages.for use in the
calculation below). :

Corrected Residue (mg kg-l) = — _Residue x 100
Average percentage recovery

Results should fimlly'be corrected for the soil moisture
content using the following equation:

Dry weight residue (mg kg-l) =
7 8 8 %5 100 - & Soil Moisure Content

Results should be corrscted to two significant figures (S.F.)
or one S.F. if the residus is >0.1 mg kg°l

LIMIT OF DETERMINATION

A true assessment of the limit of determination of the method
may be determined by fortificatien of untreated samplis =+ the
limit of determination levels with standsrds and subjecting them
to the complete analytical procedurs. The chromatographic
Tasponsa cbtained for these samples at a retention time of

~12 ainutes should exceed the background signal noise oy a factor
of at least four to be considered an acceptable quantitacive
limic of determination.

In these laboratories the limit of determination has been ser at
0.01 ag kg-1.
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CONTROLS /REAGENT BLANRKS

The analyst must verify that the ssspla chromatograms ars
free from interferences orginating from either wtreaxed sxil
samples or from tha resagents, and that sample comtzmimatim
with analytes has not occurred before or during the amalysts.

Therefore at least ons control ssuple and one resgent blark
(vhole procedure followsd in sbaence of s0il) sheuld be unlysed
alongside each set of samples.

‘MATRIX - MATCHED STANDARDS

1f high recovaries ars regularly bolq obtdnul *a rumming the
mathod, this may be dus to adsorption of tha active Im the
standard solution onto ths liner and column actiwe sivss.

To prevent this effect, the standards sre run in the grammcs off
‘matrix®, which involves taking on extra control extract drough
the method to Section 3.3.3¢c). Ths procedurs described fir
standard solutions is.then followed, with the standard betng
added to the extra control extract,

RECOVERIES

A pminimum of two external recovery sxpsriments should be rm
alongside each set of samples analysed; (that is untxeatad
sanmples accurately fortified with a known amount of amalymes
prior to extraction). In this laboratory these extermal
recoveries are generally run alongside each set of samples.

For external standard recoveries, fortification levels shmld be
based on the expacted soil residus lewsls. When oo rwsidms

are expected the recoveries should be fortified ax low lemls
typically 0.1 mg kg"! and include at lsast one fortified o

the limit of determination. Provided the recovery values
obtained are acceptable, they may be used to corrmet the
determined residues, as in Section 3.8.

METHOD VALIDATION
Standard Calidratfon Graph

A series of stardard solutions vare mads wp in acstonirrils in
the range 0.01-5.0 wg kg"l. These were run on the G.C. using thwe
conditions described. A calibration graph was comstructed of
peak area/vs analyte concentration/ zg ml°l. (sme Appendix 6).

Linear relationships sesned dependant on the performamce of the
detector. If a non-linear relationship {s being cbtafrwd, fr i
imperative to bracket the sauples during a run with scsndids of
approximately the same strength as the expectad residumes.

A series of recoveries were fortified at levels betseemn 0.IT-
1.0 mg kg"l. These wers then taksn through the machodl,



a)

b)

c)

)

°)

£)

g)
h)

1)
D)
x)
£)

Page 99
Report Fo: RJ103m

APPERDIX 1 : Apparatus

Equipment for the initial preparation of samples e.5 a
Hobart Band Saw for cucting soil cores.

Vacuun rotary evaporator vith thermostatically controlled
vater bath, available from Buchi, Switzerland. '

Complete Visiprep™ SPE twelve place vacoum mamifold assesbly
vith sazple collector rack (for use with BCND ELUTTY dispossile
extraction columns). Supelco SA, Switzerland.

Gas liquid chromatograph fitted with s mess selsctive datacter,

eg. Hewlett Packerd HP5890A fitted with an HP7671A sutosampler amfl
ant HP5970 NSD.

Analytical GC Capillary column: 10 m x 0.18 sm {.4; 0.3 mm Tin
thicknea DBl7 availabls from Thames Chramatography, Xaidenhead,
Berkshire.

Laboratory centrifuge eg WIFUG Model 2000E, WIFUC (A Diwvisice of
Eltex of Sweden Ltd, Bradford, UR).

7 ml Pierce™ reacti-vials, caps and septs.

Disposadble sterile centrifugs tubes (250 ml), Scientific
furnishings (Corning) U.K.

Reacti-therm heating module. (Availabls fronm Plerce)
PH Meter. Available from Corning.
Flask shaker. Available from Stuart Sciemtific U.K.

6cc Cyg ‘Mega Bond Elut’ columns, availshle from Jooas
Chromatography, Mid-Glamorgam.
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AFPPENDIX 2 : Rsagents

Solvents: glass distilled and Romil far UV grads acetomitrile.
Glass distilled grads haxane, dichlorcmsthans, sthylacetats and
sathanol, Roamil Chemical UK.

Ultra pure water.

Ci1s MEGA BOND ELUTTM digposable extraction columns (6 ec).
Supplier:- Jonas Chromatography Ltd, UR.

Amcnium Acetats, Baker Analysed HPLC Reagent.

HCl, FSA, UK.

Thioacstic Acid Sulphoxids Standard (ICIAS676/48) - [ Ethoxymethyl
(6-ethyl-o-tolyl)carbamoylmethyl sulphinyllacetic acid. (known
puricy 98s%).

N-methyl-N-(tert-butyldimethylailyl)trifluoroscataaida.
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this-procedurs. If in doubt, consult the sppropriats safsty
asmual (s.g. ICI Laboratory Safety Manual) eon
Teccunendations and procsdures for handling chemicals, snd a
menograph such as ‘Hasards in the Chemical Laboratory’ editad
by L Bretherick, The Royal Society of Cheaistry, London.

ACETONITRILE

Toxic by inhalation or contact with skin
Highly flamzable

Do not breathe vapour

Avold contact with ayas and skin

(RL 70 mg m"3)

HEXANE

Highly flammable

Haraful by {nhalation snd in contact with skin.
Possible risk of irreversible effecta.

Avoid breathing vapour. (BL 360 ng n3)

DICHLOROMETHANE

Haraful by inhalation
Avoid breathing vapour

" Avoid contact _with skin of eyas

(RL 350 mg m"3)

N.B This compound is now Class 2.
If in doubt use in a fume cupboard

ETHYL ACETAIER

Highly flamable
Avoid breathing vapour
Avoid contact with eyss
(RL 1400 mg n-3)
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METHANOL

Highly flasmable :

Sericus risk of poisoning by inhalation or swallowing
Avoid contact _with skin and syes

(RL 260 ag w"3)

(Ethoxymethyl(6-eathyl-o-tolyl)carbamoylmathyl sulphinyl])
acetic acid (thioacetic acid sulphoxids, ICIAS676/48)

Avoid contact vith eyes, skin and clothing.
Avoid breathing vapours

HYDROCHLORIC ACID

Harmful Vapour

Causes burns, Irritating to respiratory system
Avoid breathing vapour

Pravent contact with syss and skin

RL (as HCl) 7 mg a3
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APPENDIX & : Preparation of Analytical Stamdards

It 1is recommended that the following handling precautiems
- should be taksn when weighing the analytical standard
material. :

1. Ensure good ventilatiom.

2. Vear gloves and laboratory coat.

3. Prevent irhalation and contact with mouth.
&, Wash any contanminated srea immedistsly.

Weigh out accurstely, using a five figure balance, sufficiene
thiocacetic acid sulphoxide standsrd to allow dilution Im
acetonitrile to give a 1000 sg al-l stock solution in a
volumetric flask (100 ml). Maks serial dilutions of this stmck
solution to give 100 ug al-l, 10 sg m1°) and 1.0 pg ul-! scemstard
solutions in acetenitrile. These solutions should be wmed four
the fortification of recovery samples. '

When not in use, standard solutions should alvays be stared fm a
refrigerator at 4°C to prevent evaporation and concentration. It
is’ recomnended that analytical standards should be replaced wiith
freshly prepared standards aftsr four months of use,



