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STATEMENT OF DATA CONFIDENTIALITY CLAIMS
No claim of confidentiality under FIFRA Section 10(d)(1)(A), (B), or (C)
STATEMENT OF Eg DATA CONFIDENTIALITY CLAIMS

No claim of confidentiality is made for any informationm contained in
this study on the basis of its falling within the scope of FIFRA
Section 10(d)(1)(A), (B), or (C).

Company: ICI AMERICAS INC.

Company Agent: James M. Wagner Date: 12/12/86

Manager, EPA Registration o Wt —
Title Signatur

N We submitted this material to the United States Environmental Protection

Agency specifically under provisions contained in FIFRA as amended, and
thereby consent to use and disclosure of this material by EPA accocding
to FIFRA. Notwithstanding the wording of our marking, "CATEGORY B
CONFIDENTIAL - Disclosure of this document to unauthorized persons could
damage the Company's interests. It must be carefully guarded during
working hours and always locked away at night," this marking by itself
conveys no supplemental claims of confidentiality under FIFRA sectinms
10(a) or 10(b). In submitting this material to the EPA according t»
method and format requirements contained in PR Notice 86-5, we do not
waive any protection or right involving this material {(anywhere else in
the world) that would have been claimed by the company if this material
had not been submitted to the EPA.
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1 ' scope

The analytical procedures described are suitable for the detarmination of
residues of the synthetic pyrethroid insecticide PP321 (Figure 1) in

¢crops.

To date in these laboratories the method has been applied to a wide variety
of crop types (see Section 10 - validation of method). The limit of

determination has been set at 0.01 mg kg~ 1,

Figqure 1 (R)-a-cyano-]-phenoxybanzyl (1:S)-cis-3~(Z-2 -chloro=-3,3,3~
trxfluoroptop- -eny1)~2 2-d1methyl cyclopropanecarboxylate.

(g)-a-cyano-J-phenaxybanzyl (1.§)-cis-3-(gr2-chloro-3.3. -
trifluoroprop~1-enyl)=2,2~dimethylcyclopropanecarboxylate.

PP321 is the racemic mixture containing the above =wo isomers
in a 1:1 ratio.
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2 SIMMARY

[y

Samples which have been accurately fortified with an intarnal standard are
extracted by maceration in the presence of 50% acetone:hexane and the
organic extracts’ washad with water to remove acatons. Coextracted lipids
are removed by liquid partition chromatography where necessary, whilst all
samples are subjected to adsorption chromatography to remove interfering
endogenous materials. Final quantitative determination is by gas=liquid
chromatography using electron capture detection and internal
standardisation.

3 PROCEDURE - ce e

3.1 Sample Preparation

Samples should be removed from the deep freeze and allowed to stand at room
texperature for approximately 1/2 hour until it is possible for thea to be

sliced prior to mincing. The mincing/chopping should be continued until a

truly homogeneous sample is obtained. .

Samples which are removed from the freezer having praviocusly heen
homogenised, should bae allowed to defrost for a minimum period only before
breaking up and weighing ocut; this ensures that no partition of the
endogenous water content can occur prior to weighing out the sample.

3.2 Extraction

3.2.1 Fruit and Vegetable Crops

a) Thoroughly mix ﬁhe choppe& sample and weigh a representative
aliquot (20g) into 4 centrifuge bottle.

b) Spike all samples with a suitable known amount of internal
standard (R171554 -~ see Appendix 2).

c) Macerate for two minutes in 50% (v/v) acatone:hexane (50 cmjj.

a) Pipette an aliquot of the macerats (9 <m’ = 31g) into a 50cm’

boiling tube and wash the extract with 5% sodium chloride solution
(20 cm”). Transfer the upper layer to a second tube using a
pasteur pipette and repeat the wasgh procedure.

e) Transfer the upper layer to a centrifuge tube and dry by shaking
~ith granular anhydrous sodium sulphata (2g). Pipette a measured

sample (1.5 cm® = 1g of crop) onto an adsorption column
{Section 3.4}.

Note : Dry crops eg tea leaves and tobacco gshould be soaked in watar
(~50cm”) for five minutes prior to extraction. This improves
the extraction efficiency of. the pesticide.
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a)
b)
e)

d)

a)

3.3
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Crops with high lipid content

Thoroughly mix the sasmple and weigh a representative aliquot (20q)
into a mason jar, add anhydrous sodium sulphate {-.20g).

Spike all samples with a suitable known amount of internal
standard (R171554 - see Appendix 2).

Macerate for five minutes using a Sorval Oumni-mixer 1n_SQ§
acetona:hexane {120 cm3).

Allow the macerate to settle and filter an aliquot (12 cm? = 29
crop) through a Whatman Ng 1 filtar paper into a boiling tube.
Transfer an aliquot (6 cm3 = 1g crop} into a graduated tube.

Evaporate ths solvent under a stream of c¢lean, dry air and

redissolve the oil in hexane equilibrated with acetonitrile (1
em”).

Tiquid-Liquid Chromatography '

NB. In the following procedure hexane refers to hexane gsaturated with
acetonitrile and acetonitrile refers to acetonitrile saturated with

hexane.

a)

b)

e)

3'4

Prepare a liquid-liquid partition chromatographic claan-up column

by slurry packing Florisil (Sg) using acetonitrile into a 30 cm x

18 mm id chromatagraphy column. Wash out excdss acatonitrila with
hexane (10 cm”).

Place an aliquot (1 cm3 = 1g crop extract) onto the top of tha
partition column. Allow the sample to percolate onto the column,
wash the column with hexane (30 cm”) and discard the washings.
Elute the column with 25% v/v ether: hexane (50 cm’) and collect
the eluate in a 100 cm® round-bottom flask.

Evaporate the hexane extract to dryness at 40°C and transfer to a
10 cm” graduated centrifuge tube using hexans. Rinse the round-
bottom flask with further hexane (3 x 2 cma), add the rinsings

to the graduatad tube and concentrate by blowing with a gentle
stream of dry air, to a 1.0g crop cm™> solution. This solution
may be stored tightly stoppered under refrigeration at 0°C until
“required for clean-up.

Adsorption Column Chromatographic Clean-Up

Two alternative adsorbants have been found useful for removal of
coextractives prior to the final determination by GLC, ie, (1) silica gel
or (2) magnesium trisilicate - Florisil (2q).
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a)

b)

c)

d)

3.4.2

a)

b}
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Silica (BOND ELUT™™) column clean-up

Place a disposable silica column in the Vac ElueT™ assembly.
Add ether (4 cm”) turn on the vacuum supply and draw the ether
through the column. Turn off the vacuum. Repeat the procedurs
with n-hexane.

Transfer the gsample extract onto the column, turn on the vacuum
and draw the sample solution onto the column. Turn off the
vacuum. B} e e,
Insext a rack containing the recsiving tubes (5 cm3 capacity)
into the Vac Elut:TM asseubly. Elute the column with 8% v/v
diethyl ether:n-hexane (5 cm’ ) drawing the eluate through under
vacuum into the collecting tubas.

Reduce the volume of the collected fraction to a suitable volume,
usually 1 cm”, by evaporatien under a stream of clean dry air
and analyse by GLC.

Preparation of Florisil Columns

?lace a small glass wool plug in the bottom of a 10 mm diameter
chromatography column and add n~hexane (15 cm3). Slowly, with _
gentle tapping, add activated Florisil (2g) followed by granular
anhydrous sodium sulphate (1g). Allow the hexare to percolata
ento the column.

Note - Prior to use, each fresh batch of column packing material
must be calibrated for the crop to be analysed, as follows:
Fortify a control sample extract with a mixed PP321/
internal standard solution in n-haxane, such that the
concentration of each is Sug cm™3. Transfer an aliquot
(1 cm3) of the fortified control extract to the top of
the column and allow_it to percolate onto the column. Wash
with n-hexane (10 cm3). Then elute with 10% (v/v)
diethyl ether:n-hexane and collect five fraction (10
cm” each) of the eluate. Analyse the fractions by GLC to
determine the elution pattern.

Transfar an aliquot (equivalent to 1g crop) of the extract (Zrom
3.2 or 3.3 above) and allow it to percolate onto the column.

Elute the column using the procedure determined from the column
calibration. Collect the diethyl ather:hexane eluats and
evaporate to dryness at 40°C on a rotary evaporator. Dissolve the
residue in n-hexane (! cns) and analyse by GLC.
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4. GAS LIQUID CHROMATOGRAPHY (GLC)

*

The conditions for the analysis by GLC will depend upon the equipment
available. The operating manuals for instruments should always bae
consultad to ensure safe and optimum use. The following conditions have
been found to be satisfactorx using a Hewlett Packard 5710A series
instrument fitted with a Ni%9 (15 mCi{) model 1873A electron capture
detactor.

4.1 Packed Column Chromatography

a) Glass column 180cm x 0.2cm L.D.

b) Column packing 5% OV210 or 5% OV202 on Chromosorb W-HP
(100-120 mash). -

c€) Oven temperature 230°C; injector temperature 250°C;
detector temperature 300°C.

d) Carrier gas 5% methane in argen at 40cm’ min™!

Under the above conditions PP321 givas a single peak at a retention time

of 5.2 minutes. 'R171554 has a retention time of 6.5 minutes. Sensitivity %
is such that 500 x 10~ g PP32! injected on column, with electrometer
attention at x 32 and recorder range on 1 mV give approximately 60% full
scale deflaction. (See Figure 2 for examplas of chromatographic traces).

-

4.2 Capillary Column Chrcmatography

a) OV101 fused silica capillary column 25m x 0.25mm ID wcor;

b) Grob type splitless injector, 40 second purge delay.

<) Oven temperature: 47°C (hold 2 minutes) program at 15°C ain”! to

215°C (hold for 26 minutas).
d) Injector 280°C; detector 300°C.

e) Carrier .gas:helium at temd min™'. Make up gas: 95:5 argon:
‘ nethane at 30 cm® min~l.

Under the above conditions PP321 has a retention time of 26.2 minutes and
R171§?g has a retention time of 30.8 minutes. Sensitivity is such that 500
x 10 g injected on column with elactrometer attentuation at 10 x 16 and
recorder range on 1 mV gives approximately 60% full scale deflection.
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a)

b)

c)

d)

eg,

3

residus (mg kg~') peak height ratio in standard concentrarion of R171554

tha units are X

- ' - VOL 7 PG 10

Calculation of PP321 Rasidue Results

Note = The internal standardisation procedure determines the
concentration of the PP321 residue in the final extract
relative to that of a known concentration of internal
standard which is added by accurate fortification of the
sample prior to ‘axtraction. Corraction for percentage
racovary throughout the procedure is thereby inherent for
each individual sample; in addition, any small volume
errors, particularly those associated with the final GLC
injected solution are similarly corrected.

The calculation used for the determination of PP321
residues by internal standardisation using R171554 may be
performed using a 'single point ratio calibration' (Ref.

“ 1). It should be noted that such calibrations are only
feasible when the internal standard chosen meets certain
criteria (see Raf. 1 and Section 10).

Maka repeated injections of 2-5ul of a standard solution 4
containing a mixture of PP321 and R171554 each at 0.1 ug ca™J*

into the GLC operated under conditions described in 4.1 or 4.2.
When a consistent response is obtained measure the peak heights/
areas obtained for PPI2' and R171554 and calculate the PP321/
internal standard paak ratio.

Make an injection of each sample solution and measure the veak
heights/areas of the peaks corresponding to PP321 and R171554 and
gimilarly calculate the peak ratioes.

Re~inject the standard solution after a maximum of six injections
of sample solutions.

Calculate the PP321 residue in the sampla, expressed as mg xg |,
by proportionation of the PPI21/internal standard peak height or
peak area ratio measured for the sample against that for the
analytical standard solution.

concentration of internal standard
peak height ratio in sample x PP321 standard xﬂm:ifﬂ:mianlswn

in standard

-1 -3 -
nm X om Wgam® Xugg - -
= uqq’ - mgkq’

o x ! “9056
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- Note = in the case vhere laboratory data systems/computing
' lintegrators are used the computer alogarithm may adopt a

slightly different mathod for calculation of rasults. For
example, the Hewlett Packard 33528 laboratory data system
uses the relative detector rasponse factor calculated from
an analytical standard solution as the basis for
calculation of results. The final calculated result ig, of
coursae, the same as the above manual calculation.

* 0.lug cm™? internal standard solutions are uged when the sampies have
been initially fortified at 0.1mg kg~', and the final substrate to
solvent ratio is 1.0.

5 CONTROL EXPERIMENTS

At least one untreated sample must be analysed alongside any set of
samples, using exactly the same method. Thig ensures that no contaminatien
of the samples occurred prior to, or during, the analysis.

The amount of internal standard to be added should be decided by the
residue levels expected in the crop. When no residues are expected, eg.
in protected crop parts such as cotton seeds, then the amount should not
exceed 0.1 mg kg~ .

LIMIT OF DETERMINATION

1]

The limit of determination of residues of PP321 can be assessged by carrying
out recovery experiments at low levels of fortification (0.005-0.02mg
xg~'). The true limit of determination will give a final

chromatographic response of at least 4 x the background noise at the PP321
retention time.

In ?hesa laboratories the limit of determination has been set at 0.01 ng
kg~ '.

7 ESTIMATION OF THE PRECISION OF THE METHOD

The use of internal standardisation ensures that small i{nter sample
differences in percentage recovary of PPI2Y throughout the method ara
correctad. Hence the expected precision is significantly better than that
expected for external standard methodology. Experiments using homogeneous
crop {apple) extracts have ghown repeatability of measurement using this
method to be &£ 2%. Calculation of the same residues by external
standardisation gave repeatability of % 8%.
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8 METHOD .VALIDATION STUDIES

In these laboratories to dats the method has been applied to the analysis
of the following crops: apples, broccoli, cabbage, cotton, grapa, hops,
maize, oil seed rape, peach, pear, pepper, sorghum, tea and tomatoes.

No endogenous materials from these crops have been observed to interfere
..with either PP321 or the internal standard during the final chromatographic
determination step.

The validity of the internal standardisation procedure has heen
demonstrated by plotting calibration graphs for PP321/internal standazd
peak ratios against the residue concentration of PP321 in accurately
fortified samples. The resultant plot is always a straight line
(correlation coefficient, r»>0.99) with the intercept at zero. The
percentage recovery of PP321 and R171554 throughout the procedure haa been
shown to be essentially identical and therafore the slope of the extracted
calibration line is found to be virtually identical to that cbtained for
raference standard mixtures of PP321 and internal standard. Hence R171554
is shown to be a 'trua' internal standard for the msasurement of PP321 and
consequently, 'single point ratio’ calculations may be used instead of
graphical interpolation for day to day assays.

9 EXAMPLES OF CHROMATOGRAPHIC TRACES ~ seea Figure 2 and 3}
10 CONFIRMATION OF RESIDUES OF PP321

Combined gas chromatography-mass spectrometry (GCMS) coperated in the
selected lon monitoring (SIM) mode may be used for the qualitative and
quantitative confirmation of PP321 residues down to levels at the limit of
determination ie, .01 mg kg~ '. Samples obtained from tha residue
analytical method are examined by SIM ie, three or more of the most
abundant m/z values present in the mass spectrum are continuously monitored
throughout the gas chromatographic run and recorded using a multi-channael
pen recorder. Qualitative confirmation of rasidues is given by the
appearance of a peak at the correct gas chromatographic retention time for
all the specific m/z values monitored. In addition thae ratlos betwesn the
peak height responses given for each m/z value should be identical to that
given by a standard solution of PP321.

Quantitative confirmation of PP321 residues is carried out by comparison of
the peak height measured for the most abundant m/z value recorded, against
that for an axternal standard.

The selectivity of thae technique is guch that high crop to solvant ratios

eqg 20q cm™3 may be injected into the instrument.
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FISURE 2: Typical Traces for PP32l Residue Determination:using Packed
Column GIC .
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PISURE J: Typical Traces for pp1?2
using Capillary Column é.réondue fetermination
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APPENDIX

APPARATUS

Equipment for the initial preparation of samples, eg, Hobart food
chopper (for soft crops) or ultra centrifugal mill, Rntscn ™1,
fitted with a 3 ma screen (for seed crops).

Available from Glen Creaton, Stanmore, UK.

High speed macerator, eg, Silverson Homogeniser, available from
Silverson Machines Ltd., Chesham, Bucks or Sorval Omni mixsr
available from Du Pont UK Ltd.

Glass columns, 300 mm x 10 mm i.d4. and 300 mm x 18 om i.d.
for column chromatography.

Graduated glass centrifuge tubes of 10cm3 capacity calibrated
down to 1.0cem” in O.h:m3 units, with an accuracy of at least
£1% measured at 10 cm3.

Gas~-liquid chromatograph fitted with an alectron capture detector,
eg, Hewlett Packard 5700A series fitted with ®3ni (15 mCi) model
1873A electron capture detector, or equivalent instrument.

Capillary gas chromatograph fitted with an elactron capturs
detactor eg Varian 3700 series fitted with 22¥i (8 mCi) datector
or equivalent instrument.

Potentiometric pen recorder (1mV), eg, Perkin Elmer 56 or
equivalent instrument. :

Note: - The use of an electronic integrator for measurement of
peak areas, eg, Hewlett Packard 33528 GC data system or
Hewlett Packard 3380A reporting integrator can be used (in
addition to the chromatographic trace of the pen racorder)
provided that the analyst is satisfied that the area

response given is both accu:ata and precisa. (sea also
Saction 4).

Syringes for gas-liquid chromagography, aqg, Hamilton 1Qul.

Note: ~ An autosampler apparatus with GLC equipment, ag, Hewlett
Packard 7671A, is satisfactory, provided (a) suitably
precise injections are achieved, ie, reproducibility
better than & 58, (b) no cross-contamination from
consecutive injections is observed, and (c) that no
contamination arises in the final sample dus to thae
dutosampla vials or vial caps.
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2 REAGERTS

a) Solvents: Rsdistilled acetone, acetonitrile, diethyl ether,
n-hexane and methanol. Particular care must be taken to avolid
contact with materials, eg, plastics, which may contaminats the
sSolvents. K

b) Granular anhydrous sodium sulphate = Analar grade, BDH Chemicals

Ltd., Poole, UK. Heat in an oven at 140°C for 24 hours to
remove volatile contaminants.

c) Sodium chloride - Analar grade, BDH.

o d) Glass wool - Contaminants are removed by treatment of tha glass
wool fin a Soxhlett apparatus with refluxing n-hexane (redistillad)
-for 2 hours.

) Pregsilanised glass wool (for GLC Columns) - obtainable from
chromatography guppliers.

£) BOND ELUT ! disposablae extraction columns (2.8 cm3) containing
500 mg silica (available from Jonas Chromatography Ltd, U.K.).

q) Florisil (100-120 US mash) for chromatographic use' available from
BCH Ltd., Poole, UK. Activate by heating in an oven at 120°C for
24 hours before use. '

h) Stationary phases for gas-liquid chromatography, a semi-polar
trifluoropropylmethyl silicone oil, OV210 or Qov202, available
from chromatography suppliers.

i) Gas for gas-liquid chromatography - 5% methane in argon, dried by

passing through molecular gieve typs SA.
i A sample of PP321 of known purity.
x) A sample-of R171554 of known purity for use as iaternal standard.

. Br, .
\ /@
(:ﬁr/’ Il .k\\r//lllllll\\YD l |
' Q CN

The internal standard used igs the regsolved Cis isomer asgumed by analogy to
the chromatographic capillary GLC characteristics of PP321 and other

synthetic pyrethroids to be (sa)-u—cyano-:-phanoxybenzyl(1RS)-cis-3-(z-2-
bhromn-13 3. l=mrri flitAvmma—— ] - - e - e -
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Note - While all the reagents and apparatus may be individually checked
for purity, it is necessary to analyse reagent blank samples,
where the complete procedure has been carried out in the absence
of crops. This will enable the analyst to varify whether the
system produces a GLC trace which is free of interference at the
retention times of PP321 and the internal standard.

3 i 8 - - o e

The following information is included as an indication to the analyst of
the nature and hazards of the reagents used in this procedure. If in
doubt, consult the appropriate safety manual (eg, ICI Laboratory Safaty
Manual) containing recommendations and procedures for handling chemicals,
and a monograph such as 'Hazards in the Chemical Laboratory', E4d G D Muir,
The Chemical Society, London.

a) Solvent Hazards
Diethyl
Acetone Acetonitrile ethar Hexana Methanol

Harmful vapour Yes Yes Yes . Yes Tas
dighly flammable| Yes Yes Yes Yes Yes
Harmful by skin
absorption - Yes - - Yas
TV ng o3 2400 70 1200 180 260
In all cases avoid breathing vapour. Avoid contact with eyes/
skin- ’

b) PP321 and R171554 ars synthetic pyrethroid insecticides with a

mammalian toxicity {acuta oral LDSO) in the rat in the order of
$0-60 mg kg~' (PP321).

q PREPARATION OF ANALYTICAL STANDARDS

Weigh out accurataly, using a five figure balance, sufficient PP3I21 or
R171554 to allow dilution in acetone to give a 1000ug cm™? stock solution
in a volumetric flask. Make gerial dilutions of this stock to give 100ug
cm™, 10ug cm™3 and 1.0ug cm™? standard solutions in acetone {used :
for fortification of crop samples). Prepare serial dilutiona of mixed
standards of PP321 and internal standard in hexane (for use as GLC
reference standards) down to 0.lug cm™3 or less as requiraed.

When not in use, always store the standard solutions in a refrigerator at

o :
<4”C to prevent decomposition/evaporation/concentration of thae standard
st ranrrh Analurima) arandards ahanld ke wanlamad wicth Swvashie avansead

-
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S PREPARATION CF COLUMNS FOR GAS~LIQUID CHROMATOGRAPHY

Stationary phases may be obtained from most chromatography suppliers
precoated onto the support phase at the required loading. However,
preparation of the required column packing may be performed in the
laboratory by the following method: Dissolve 0.5q9 OV-202 in dichloromethane
(100cn3) and add to 9.5g Chromosorb W-HP (100-120 mesh). Gently stir the
" mixture with a glass rod to ensure thorough mixing.

Remove the solvent under vacuum on & rotary evaporator until a dry, free-
flowing powder is obtained then place on a petri-dish in an oven (100°C)
for 2 hours. Columns may he packed under vacuum or under pressura from a
gas cylinder, gentle vibraticn during this process will ensure .uniform
packing. Condition the packed column by heating at 250°C for 24 hours
with the carrier gas flow rate at 30cm® min™! leaving the detector end
of the column disconnected to avoid contamination of the detector.
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ADDENDUM

PLANT PROTfCTION DIVISION RESIDOE ANALYTICAL METHOD NO. 81

THE DETERMINATION OF RESIDUES OF PP321 IN CROPS

a gas-liquid chrpmatographlc maethod using an internal standard®

. *Also applicable to external recoveries.
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Data of Issue : 19 December 85
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1 SCOPE

The analytical procedures described are suitable for the determination of
residues of the ingecticide PP321 (I) in products of animal origin. The
methodology is essentially that described in Plant Protection Division
Residue Analytical Method Number 81 - The Determination of Residues aof

TPP321 in Crops - a gas-liquid chromatographic methed using an internal

standard. fHowever it should be noted that this method can also be applled
to the analysis of samples using an externally standardised procedure.
Under these conditions the precision of the assay will be less than that
quoted for the internally standardised method.

Examples of the typical range for external recoveries are given in
Appendix’ 2.

To date, in these laboratories, the method has heen applied to cow muscle
{pectoral and adductor), fat (subcutaneocus and peritoneal), xidno¥ liver
and milk. The limit of determination has been set at 0.01 ag kg (tigsue)
and 0.002 ag kg~ ' (milk).

o K o DD

Fiqure I-cYang=3-phenoxybenzyl-3=({2-gnloro=3 ,3,3=uxiilucroprop=-
‘-eny~) 2,2-dinathylcyclopropanecarbuxviate.
A 1:! mixture of -he f’)-(TR 3R), a-esser and i2),0°8,18;,
A-ester. -
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2 SUMMARY !

Samples which have been accurately fortified with an internal standard are
extracted by macaeration with 50% v/v acetone:hexans. The organic extracts
are washed with water to ramove acetone and co-extracted lipids are reamoved
by liquid-liquid partition chromatography. All samples are subjectad to
adsorption chromatography to remove interfering endogenous matsrials. Final
quantitative determination is by gas-liquid chromatography using electron
capture detection and internal standardisation.

3 PROCEDURE .o T e e
3.1 Sample Preparation

Tissue samples should be removed from the deep freeze and allowed to gtand
at room tamperature for approximately 30 minutes until it is possible for
them to be gliced prior to mincing. The mincing/chopping should be
continued until a truly homogeneous sample is obtained.

Samples which ars removed from the freezer having previously been
homogenised, should be allowad to defrost for a minimum pericd only before
breaking up and weighing ocut; this ensures that no partition of the
endogenous water content can occur prior to weighing out the sample.

Milk samples should be Zully thawed and aixed bdefore sub-sampling.

.

3.2 Extraction
3.2.1 Milk . .
a) Thoroughly mix zhe sample and measure a rapresentative aliguot

10 3) into a centrifuge bottle.

) fortily all samples with an accurately known amount of iacernal
standard. (see see Appendix 4 (j)}.

c) Homogenise for =wo minutes in 50% acetoneaﬁexane {50 cm3) and
potassium oxalate (1.0 em? of a O0.lg ca™3 solution).

d) Transfer the sample to a separating funnel and discard the lower
aqueous laver. )

Wash che organic layer with glass-distilled water (2 x 50 cm3) and
discard the water. ©Ory the organic layer with anhydrous sodium
sulphate and transfer an aliquot (2.5 emd = 1 g ilnitial ailk
sample) to a liquid-liquid partition chromatography column.
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c)
4)

3.3

a)
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Tissue © o .
.

Thoroughly mix the chopped sample and weigh a representative
aliquot (10 q) into a centrifuge bottle.

Fortify each sample with an accurately known amount 5! internal
standgrd. Macerata for five minutes in S0% acetone:hexane
60 cm”}.

Take an aliquot of the macerate (18 cm3 2 3 g initial sample) and
wash the extract with glass-distilled water (2 x 40 cm3)
discarding the lower aqueous phase and any emulsified materials
cn each occasion. - .- S

Shake the remaining hexana extract with granular anhydrous sodium
sulphate and transfer a measured sample (3 c:n3 = 1 g sample) onto
a liquid-liquid partition chromatography column. :

Liquid~Liquid Chromatography

Note - In the !oliowinq procedurs hexane refers to hexane
saturated with acetonitrile and acetonitrile refers
0 acetonitrile saturated with hexana.

Prepare a liquid-iiquid partision chromatographic clean~up column
by slurry packing Florisil (59) using acstonitrile iato a 37 -m x
'3 mm ID chromatography column. Wash sut excess acetopitrile with
hexane {30 cm”?).

Place an aliquot of =he sample onto =he =op of <he rarsision

column. Allow the sample to percolate onto the column, wash -he
column wizh hexane (30 cms! ind discard =he washingg. Zliutae =he
column with 25% 7/v ather: nexane (75 cm’) and collect the aliate

in a 90 cn3 round-bottom flask,

Evaporate the haxane extrac: =o dryness at 40°C and transfar -2 a
30 cm3 graduated centrifuge “ube uging hexane. Rinse =he rsound-

flask wich further hexane (3 x 2 cna), add tie ringings

graduated =ube and scncentracze Y Slowing with A rentla

Sf dry air, o a l.ig 2”3 solizicn. This soluticn zmay e

rad =ightly stoppered under refrigeration ar 3°: inTil raguirad
sisan-up. i
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a)

b)

Adsorption Column Chromatography

Place a glAss wood plug in the bottom of a 10 _mm diameter
chromatography column and add n-hexane (15 ch). Slowly, with
gentle tapping, add activated Florisil (2g) followed by granular
anhydrous sodium sulphate (1g). Allow the hexana to percolata
inte the column.

Note - Prior to use, each fresh batch of column packing material
must be calibrated for tha substrate to be analysed, as
follows. . .- e
Fortify a control sample extract with PP321 plus internal
standard (R171554) standard golutiion in hexane, such that
the concentration is Sug cm™3,

Transfar an aliquot (1 cm3) of the fortified control
extract to the top of the column. Wagsh thae columns with
5% v/v dichloromethana:hexane (20 cm’). Elute the columns
with 30% (v/v) dichloromethane:n-haxane and collect four
fractions (10 cm” each) of the esluate. Analyse the
fraction for PPI21 and R171554 by GLC to determine their
elution patterns.

Transfer the extract (from Section 3.3 (c) above) and allow it to
percolate into the column. Zlute the column using the procedure
determined from the column calibration. Collect the
dichloromethane:hexane e#luats and evaporate to small volume

(™ 2 ch) at 40°C on a rotary evaporator. Reduce the volume of
she collected fraction to a suitable volume, usually ! cm? and
analyse by GLC.

GAS LIQUID CHROMATOGRAPHY (GLC)

‘The conditions for the analysis by GLC will depend upon the

equipment availabla. The operating manuals for i{nstruments should
always be consulted to ensure safe ootimum use. The following
sonditions have been found to be satisfactory using a Hewlact
Packard 5710A series instrument fitted with a ¥i®) ('S =ci) model
1873A electron capture dector.

Packard Column Chromatoraphy

a) Glasg column 180 cm x 0.2 c¢m I.D.
b} Column packing 3% OV25 on Chromosorb W-HP
{100=-120 mesh). ‘
z) Oven temperature 245°C; injector tsmperature 250°C:

detactor tamperature 300°C.
d} Carrier gas 5% methane in argon at 60 cm® amin~'.
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(V1)

Under the above conditions PP321 gives a single peak, at a retention =ime
of 4.0 minutes. R171554 has a retention time of 5.6 minutes. Sensitivity
is such that 500 x 10'129 PP3I21 injected on column, with electrometer
attenuation at x 32 and rscorder range on 1 mV, give approximately 40%
full scale deflection. (See Figures 3-5 for examples of chromatographic
traces). :

4.2 Capillary Colgmn Chromatography

a) ovio! fused Qilica capillary column 25m x 0.25mm ID wWCOT.

b} i Grob type splitless injector, 40 second purge dalay. A
¢l Oven temperature; 47°C (hold 2 minutes) program at 15°C min"_

to 215°C (hold for 26 minutes).
d) Injector 280°C; detactor 300°C.

e) Carrier gas:helium at 1 cm3 min~t. Make up gas: 95:5 argon:
methane at 30 cm® min~'.

Under the above conditions PPI21 has a retention %“ine of 26.2 minutes and
R171554 has a retention time of 30.8 minutes. Sensitivity is such chat
300 x 10”2 g iatected 2n zolumn with alactrometer atzentuation at '0 x 16
and recorZer range on ' 1TV gives approximactely 50% full scale deflec=ion.

1.3 Calculation of PP32! Residue Results

Norte - The ilanternal standardisation procedura dezzrmines =he
soncentration of the PP3I2t1 raesidue in zhe Jinal axtrace
rzlative <o that of a Xnown zoncentration of :atarnal
standard by accurate fortification of =Rhe sample srior =3
axzraction. ~Torrection for jserzentage reacovery thrsughout
the procedure is thersby inherent €ar sach iadividual sample;
in addition, any small volume arrors, particularly =hose
associated with the final 3LC ianjected soluzion are s milazly
zorracted. )

7
[}

zalculazion used Zor the de=ermizat:on of P32

sidues by internal standardizacion us:iag RA171334 may e
formed using a ‘single poiat ratio =alizration' Ref. ).
should be noted that such calibrations are only Jeasibdle
when the internal standard chosen meets cer-ain cri-aria
{3ee Ref. ! and Secticn 93).

(3 IS ]
"

(13

-,

a) “ake repeated injections of 2=3ul of a stancdari solution zoncaining
a mixture of PP321 and R'7!534 each at J.' g =m”J inzo zhe L
:geraced under zondizions iescrited ia 4.7 T 3.2. Whaen 1
:sasistent rasponse 15 sbraszed seasgirs tne ceag
1ozained Zor FP227 and R'1TI334 asmd zalzilaza =-e
3zandard geak ratia,

~2iznts. 1




-b)

c)

d)

g,

P2

residue (mg kg~') peak height ratis in standard concentration of R171554
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Make an injection of each sample solution and neasure the peak
heights/areas of the peaks corresponding to PP321 and R171554 and
similarly calculate the peak ratiocs.

Re-inject the standard solution after a maximum of six injections
of sample solutions.

Calculate the PP321 residue in the sample, expressed as mg kg~ ',
by proportionation of the PP321/internal standard peak height or
peak area ratio measured for the sample against that for the

analytical standard solution.

concentration of intamal standard

peak height ratio in saple X PPI21 in standard X fareification level

in standard
m x ! ug an™3 -1 v o1 -1
+ha mnits are : X uwg g g my kg
coomonly mmox ug an™3
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Nota - in the case where laboratory data systems/computing
integrators are used the computer alogarithm may adopt a
slightly different method for calculation of results. For
example, the Hewleatt Packard 3152B laboratory data systam
uses the relative detector reaponse factor calculated from
an analytical standard solution as the basis for
calculation of results. The final calculated result is, of
course, the same as the above manual calculation.

* Q.1 ug cm™3 internal standard solutions are used when the samples have
been initially fortified at C.1 mg kg". and the final substrate to
‘solvent ratio is 1.0.

S CONTROL EBIXPERIMENTS

At least one untreated sample must be analysed alongside any set of
samples, using exactly the same method. This ensures that no contamination
of the samples occurred prior to, or during, the.analysis.

The amount of internal standard to ba added should be decided by the
ragsidue levals expected in the tissue or milk.

6 LIMIT OF DETERMINATION

The limit of determination of residues of PP3I21 can be assessed by carrying
out recovery axperiments at low levela of fortilization (2.005~3.02mg kq").
The true limit of detarmization will give a final chromatographic response
of at least 3 x the background noise at the PP321 retention time.

Ta these laboratories the limit of determination has Zeen set at 2.7 mng
kq"-for tissue samples and 9.002 mg kg" for milk samples.

? ESTIMATION OF THE PRECISION OF THE METHOD

The use of internal standardisation ensures that small iatcar sample
iZfarences .n zercentage raecovery of P32 _u-euthuu =he metihcd are
zrreczad. Hence the ¢xpected precision i3 significan=ly Set-ar zhan =nrat
2xpected Ior external standard metiodology. Zxgperiments using hcmogenecus
Tuscle axiracts lave shown rcepeatability of measurement us»ng this method
> bte £2.3%. <Talcalation of ihe same residuoes by extarnal standard:isat:ion
gave repeatabilizy of £1!0%w.

i l'-
'l) '

3 METHOD 7ALIDATICN 3STUDIRS

hese laboratcr:ies o Zdate zhe method :1as “een appliad =5.-<ha analysis
ne Iollowing tovine milk, muscla !adducsar ind zeozswal) wriray,
-.ver and Jat !geritsneal and subcuzaneous). o ancdogencug Tasard
t2ese substrates zave :een observed to iaterfere with eizher ?P32! or
aternal standard durizg the final chromatagraghic decarm-zacion step.
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.

The wvalidity of the internal standardisation procedure has been
demonstrataed by plotting calibration graphs for PP321/internal standard
peak ratios against .the residus concentration of PP321 in accurately
fortified samples. The resultant plot is always a straight line
(correlation coefficient, r>0.99) with the intercept at zero.'  The
percentage recovery of PP321 and R171554 throughout the procedure ‘has

bean shown to be essantially identical and therefore the slopa of the
axtracted calibration line is found to be virtually identical to that
obtained for reference standard mixtures of PP321 and internal standard.
Hence R171554 is shown to be a 'true' internal standard for the measuremant
of PP321 and consequently, 'singls point ratio' calculations may be used
instead of graphical interpolatian for day to day assays. nT v

9 EXAMPLES OF TYPICAL CHROMATOGRAMS - see Appendix 1
10 CONFIRMATION OF RESIDUES OF PP3I21

Combined. gas chromatography-mass spectrometry (GCMS) operated in the
salected icn monitoring (SIM) modes may be used for the qualitative and
quantitative confirmation of PP321 residues down to levels at the limit of
datermination ie, 0.01 mg kq"- Samples cbtained from the residue
analytical method are examined by S5IM ie, three or more of the most
abundant @/z values predent in the mass spectrum are continuously monitsred
throughout the gas chromatographic run and recorded using a multi-channel
pen recorder. Qualitative confirmation of residues in given by <=he
appearance of a peak at the correct gas chromatographic retention -ime for
all the specific m/z values monitored. In addition tha ratios “etween the
peak height responses given for each m/z value should be identical to that
given by a standard solution of PP3I21.

Cuantitative confirmation of PPJ271 residues is carried out by comparison of
the peak height measured for the most abundant m/z value recorded, agaiast
that for an =xternal scandard.

The selectivity of the technique i3 such that high sample to solvent ratios
eg 20 =m™? may be injected into the ianstrument.

11 REFERENCES

1 Cardone M J, and Palermo P J and Sybrandt L B : Potential Zrror
in single point ratio calculations based on linear ca-;hration
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Ixamples of Calibration Sraphs and

Typical 3as Chromatograms
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Calibration Curves for PP32l Residue Determination in Milk.
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Calibration Curves for PP32l Residue Determination in Bovine Tissue.-
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Figure ¥ Typical gas chrematagrams Ior PP321 residue
datermination in bovine muscle.

PP321

Internal Standard

———

B

)
w
-

!
A 2.1 ug em~3 PP321 + Iatarnmal Standard.

3 ., Control Sampla (Cow 3). Residue = <0.0l mg kg-L.
o4 25 1g xg~l Rate !Cow 12). Residue = O;lJ ng kg‘l.
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Figure 4 Typical gas chromatograms for PP32l residue
determination in bovine xidney.

———m= Internal Standard
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.\
'?igure 5 Tvpical gas chromatogramg faor PP321 residue
determination in bovine miik.

*

Internal Standard
PP321

- —— ) va

_

@

A 0.1 ug cm~3 99321 and intarnal standard.
3 Control Sample (Cow 3). Residua = <0.002 ng kg™ .
C, 25 mg xg~l rate (Cow 13) at lg cm~3. Residue = 0.37 ng kg-i.
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X H:)
-‘lelc 1 :‘PP321 Recovery data in milk and tissues .
Recovary Substrate
lavel ‘ . .
milk muscle kidney liver - fat
mg kg~
i 0.005 o 74,84 - - - -
0.01 129,107 - - - T
0.02 79,71 - - | - -
0.03 98,66 ‘ - .- - -
0.05 81,833,113 67,76 - 101,83,74 -
.10 72,100,86 132,109,97 100,69 102 -
6.18 - 84 - ) 91 -
0.20 80,76,123 104,79 100,73 38 91
0.25 - 50 - - -
0.30 105 126 . 101 53 -
0.40 107 | - : - - -
0.50 34,108,9% 85 - 131 52
1.0 - 36 - 113 -
2.0 - - - - g
5.0 - - - - 192
mean 32 90
standard '8 18
deviation

L 4
Note : These recoveries were calculated using an axternal standard
procedure after analysis by an intarnally standardised method.

- Bacause smaller volumes are taken in such a methoed che standard
deviation about the mean recovery is quite 2high. However when
these results wvere calculated by an internal standard procedure
the true recovery was found to be 103% for milk and 98% for
tissuyes (standard deviation 7-10%).
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APPARATUS .
Equipnann for the initial preparation of samples, eg, Hobart
food mincer.

High speed macerator, eg, Silverson Homogeniser, avallable from
Silvarson Machines Limited, Cheshire, Bucks or Sorval Omni mixer
avallable from Du Pont UK Limited.

Glass colunns, 300 mm x 10 mm internal diameter and 300 mm X 18 mm
internal diameter for column chromatography.

Graduated qlass centriﬁuqe tubes of 10cm3 capaciéy calibrated
down ta 1.0cm” in 0.1cm3 units, with an accuracy of at least *
1% measured at 10 cm”.

Gas-liquid chromatograph fitted with an electron capture detector,
&g, Hewlett Packard S5700A series fitted with 83y3 (15 mCi) model
1873a electron capture detector, or equivalent instrument.

Capillary gas chromatograph fitted with an electron captura
detactor eg Varian 3700 series fitted with 631 (8 mCi) detector
or aguivalent instrument.

Potentiometric pen recorder (1mV), eg Perkin Elmer 56 or
equivalant ingstrument.

Note: The use of an aelectronic integrator for measurement of peak
areas, eq Hewlatt Packard 31S2A GC data system or Hewlett
Packard 3380A reporting integrator can be used (in addition
to the chromatographic trace of the pen recorder) provided
that the analyst is satisfied that che area response given
is both accurate and precise. (see also Section 4}.

Syringes for gas-liquid chromatograpay, eq, Hamilton 10ul.

Nota: An aytogampler apparatus with SLC egquipment, ogq, Hewlats
Packaxd 7671A is satisfactory, provided (a) suiztably
precise injections are achieved, ie, reproducibilitcy
better than &+ 5%,(d) no cross-contamination from
consecutive injections is observed, and (¢) that no
contamination arises :in the final sampld due to the
autosample vials or vial caps.
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4 REAGENTS

a) Solvents: Redistilled acetone, acetonitrile, dichloromethane
diethyl ether and n-hexane. Particular care must be taken to
avoid contact with materials, eg, plastics, which may
contaminate the solvents. .

b) Granular anhydrous sodium sulphate - Analar grade, BDH chémicals
Ltd., Poole, UK. YHeated in an oven at 140°C for 24 hours to
remove volatile contaminantcs.

c) - Sodium chloride and potassium oxalate - Analar grade, BDH. -

d) »  Glass wool - Contaminants are removed by_treatment ofukhe gi;;;
wool in a Soxhlett apparatus with refluxing n-hexane (redistilled)
for 2 hours.

a) Presilanised glass wool (for GLC Columns) - obtainable from
‘chromatagraphy suppliars.

£) Florisil (100-120 US mesh) for chromatographic use available
from BDH Ltd., Poole UK. Activate by heating in an oven at
120°C for 24 hours befors usa.

g} Stationary phases for gas-liquid chromatography, a semi-polar
phenylnaechyldiphenyl silicone oil, OV2S available from
chromatcgraphy suppl:ers.

h) Gas for jas liquid chromatagraphy « 5% methare in argon, dried by
Passing chrough molecular sieve =yvae 3A.

i) A sample af 2P321 of Xnown pugiéy.

) A sample of 1731554 of xnown purity for use as internal standard.

Bn\\2=== o\\r/‘[::::::l\\~ ,/[::: :]
cr” | - °
s} CN : .

*

The i{aternal standard used is =ne resolved Zig isomer assumed by anaicqy
to the chromatographic capillary GLC characreristics of pPp321 and other
synthetic pvrethroids to =e "SR} -1-cvano-3-phnenoxybenzyl( i35)=cigele(Z=la
br:mo-l.3,3-::ifluor:g:ap-L-enylz-2,2-dimeth?l:yclcproganeca:bs;;:acs.
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Noée - Wwhile all the reagents and apparatus may be individually chacked
for purity, it is necessary to analyse reagent blank samples,
where the complets procedure has been carried out in the absence
of sample. This will enable the analyst to verify whether the
system produces a GLC trace which is free of interference at the
retantion times of PP321 and the internal standard.

5 HAZARDS

The following information is included as an indication to the analyst of
the nature and hazards of the reagents used in this procedure. If in
doubt, consult the appropriate safety manual (e.g. ICI Laboratory Safety
Manual) containing recommendations and procedures for handling chemicals,
and a monograph such as ‘Hazards in the Chemical Laboratory', Ed G D Muir,
The Chemical Society, London.

a) Solvent Hazards
. Diethyl Dichloro-
Acetone Acetonitrile - ether Hexane methane

Harmful vapour Yas Tes - Yes Yes Yes
Highly flammablae Yes. Yes Yas Yes -
Harmful by skin
absorption - Yes ' - - -
TV mg o”3 2400 70 1200 180 360
in all cases avoid breathing vapour. Avoid contact with aves/
sKkin. .

W) ?P321 and R171554 are synthetic pyrethroid insacticides wizh a

mammalian toxicity ({acute oral LDSO’ in she rat in the osrdar of
50-60 mg kg~ ! (P2321).

B PREPARATION OF ANALYTICAL STANDARDS

deigh out accurately, using 2 five figure balance, sufficient ?P321 or
R171554 to allow dilution in acetone to give a 1000 ug 3 stock solution
in a volumetric flask. Make serial dilutions of this stock to give 190

ug am””, 10 ug em™3 and 1.0 ug cm™? standard solutions in acetone

{used for fortification of crop samples). Prepars sarial dilutions of
mixed standards of PP321 and internal standard in hexane (for use as GLO
referance ,standards) down to 3.! ug m™d or less as required.

When not in use, always store the standard solutions in a rafrigerator ac
<4°C %o prevent decomposition/evaporation/concentration of the standard
strength. Analytical standards should be replaced with freshly prepared
standards after 3 months of use.
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T PREPARATION OF COLUMNS FOR GAS~-LIQUID CHROMATOGRAPHY

Stationary phases may be obtained from most chromatography suppliass
precoated onto the support phase at the required loading. However,
preparation of the raquired column packing may be performed in the
laboratory by the following mathod: Dissolve 0.3 g QV-25 in acetone
(100 cm®) and add to 9.7 g Chromosord W-HP (100-120 mesh). Geatly stir
the mixture with a glass rod to ensure thorough mixing. .
Remove the solvent under vacuum on a rotary evaporator until a dry, free-
flowing powder is obtained then place on a petri-dish in an oven (100°C)
for 2 hours. Columns may be packed under vacuum or under pressure from a
gas cylinder, gentle vibration during this process will ansure uniform
packing. Condition the packed column by heating at 280°C for.24 hours with
the carrier gas glow rate at 30cm3 min~' leaving the detector end of

the column disconnected to avoid contamination of the detactor.



