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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Fenvalerate

MRID #:  415203-01
Matrix: Soil
Analysis: GC/ECD

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 concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

ﬂxnt.elizabeth@_epa.gov.
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DETERMIRATION OF SD 43775 RESIDUES IN CROPS, ANIMAL TISSUES, SOTL AKD WATER
Electron-Capture Gas Chromstographic Method

SCOPE . ¢

1. A GLC method, u:ii:; the electron-capture (EC) detector, is described for
deterzining residues of the pyrethroid ingecticide SD 43773 1n crops, animal tissues,
soil and vater. The minimum detectable concentration (DC) 1s about 0.01 milligram

per kilogram or 0.0 ppm for crops, animal tissues and soil, sud about 0.05 micrograms
par kilogram or 0.05 ppb for water. - ‘

AuLTTE CHEMICAL RAME

SD 43775 Benzeneacetic acid, 4=chloro-

-alpha-(l-pethylethyl}-, cyans | : -m.o.!!ﬂ_Q_u
(3-phenoxynhenyl)methyl ester’ o tl:n .
o . P’n-o-< 5
METHOD SI™~:ARY ’

2. Crops and animal. tissues are extracted with hexane/isopropanol (3:1) and
the isopropancl removed Ly water partitioning. The hexane extracts of animal tissues
and oily crops are partitioned with acetopitrile to separate lipids from the SD 43775.
The stetonitrile is exchanged back to hexane and cleared up by liquid-solid chrozstography

through an activated Florisil column. Hexane extracts of non-oily crops sre cleuned up
directly withou: acetonitrile partitioning.

4

. Soil samples are extracted by high frequency vibration {n the preuﬁ:e of
acetone/hexane (1:1), the solven: is exchanged to hexane, and an aliquot subjected to
" liquid-solid chromatography using Tlorisil adsorbaent. :

Water samples are extracted by partiticoning with hexane.

. Clean~-up 43
"~ achieved by liquid-solid chromatography using Florisil adsorbent.

5D 43775 ia quantitsted by GLC-EC.
SPECIAL APPARATUS o

3. (a) Steam table. A flat-topped steam bath with sufficisst nuzber of
boles equipped with coscentric rings. | L .

(b) Adr eva

poration manifold, designed to direct streams of clean, dry
alr dovaward into vessels. :
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(Conz.) _
Waring blenders (e:plolionQProof).
C1C fitted with a high temperaturs clcct;ﬁn;capture detector.

Einisture chrozatographic columns. Columns should be about 200 ==

long with ca 10 = inside diaweter copped with a 50 ml solvent Taservoir, and with a
sintered glass plate (coarse porosity) and stopcock at the lower and.

)

(s)

(h)

(1)
REAGENTS

_ 4. ()
in glass solvents

d)
Pennsylvania.

(c)

(d)
Coxpany, Houstean,

SAMPLE REDUCTION

‘ : 4
Braun-Sonic 1510 ultrasonic generator.
Hozmogenizer - Polytron or tekmor Super Dispax.
Hobart food chopper, Model B142.

laboratory mill - Wiley Model Nc. 3 or egquivalent.

Hexane, isopropanol, acetonitrile, acevone, ethyl acetare. Distilled
from Burdick and Jackson Labs., Muskegon, Michigan (er equivalent).

32 Dexsil 300 on 100/120 mesh Supelcoport. Supelco, Inc., ncliefcnte;

Florisil, 60/100 mesh. Floridin Cozpany, Tallahassee, Florida.

Anhlytical standard of SD 43775 (availadle froo Shell Chezical
Texas). - .

5. Homogenize bulk cTops and green foliage in a Hobart food chopper prior
to sampling for snalysis. Grind hays and dried foliage in s Wiley lab mill and homogenize
by tumbling in an oversized container. Grind difficult samples (suck as vhole ginned"
cotton sesds, animal tissues, atc.) in the presence of dry ies or Jiquid nicrogen in

Waring blenders.
analysis.

EXTRACTION

Allow dry 1ce or liquid nitrogen to dissipate before sazpling for

6. (a) Crops ;ad'aningl tissues (axcept fat)

Weigh 10-50 grams of representative sample into Waring blender cups

and add 200 ml of hexane/isopropanol (3:1). Blesd st high speed for 1-3 minutes. For
, smaller samples or tough animsl tissues, homogenizs in the presence of the same solvent
using a Pelytron tissue reducer. -

funnels. Centrifuge extracts of animal tissues and odily
supernatant inte 250 ml separatery fumnels.

Filter vatery crops and green follage extracts into 250 =1,sepuraiory

czops (seeds, stc.) and decast
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EXTRACTION (Cont.) . B

. Add 100 =l of water.to each separstory funnel, shake carefully for
ca 1 minute, drain, and discard lower (agueous) phass. Wash bexane with two sdditional
100 ml voluaes of water to Temove all isopropancl. The crop-to-solvent Tatio after

removal of iscpropanol equals the weight of sample (grams) extracted divided by 150
(2ls of hexane). _ : : \ ‘

For vatery crops and soma grees foliage m:ﬂ vith “Claso-up by
liquid-Solid Chrozmatography” (Section 8). For all other samples proceed with "Clean-up
by Liquid Partitioning™ (Section 7). . i

{b) Anizal fat

Weigh 10-20 grams of a representative sample {nto a Waring blender
cup, add 200 al of hexane, and 20 grams of sodium sulfate. Blend at high speed for
1 zinute and decant into a 500 ml Erlenmeyer flask.. Repeat the extraction with an
sddizional 200 nl of hexave and conbine extracts in flask. Add three or four boiling
chips to the flask and concentrate on & steam table to 50-75 ml. Transfer hexane to &
100 ml graduated cylinder and adjust final volume to 100 ml using hersce to rinse flask
and boiling chips. 2roceed with "Clesn-up by Liquid Partitioning” {Sectinms 7).

!

(c) Soul & ' - '

Pass 500 grams or more of representative soil through a Bo. B U.S.
Standard sieve. Prior to screening, (1) break up the larger agglomerates into smaller
-particles, (2) spreal soils that are excessively wet onto a fla: surface and allow to
dry sufficiently enough at Toom temparaturs to emable passage through the screen, and

(3) discard rocks, plant, and other extranecus materisl. After screening and blending,
deterzine the s0il's wvater content. )

Weigh 50 grams of a rop{-uuuun sazple into a Kalgens centrifuge
bottle. Add 130 ml of 1:1 acetons/hexane, immerse the prode tip ¢l the Braun-Sonic 1510
sbout 0.30 to 0.75 inch bensath the surface of ths solvent, and apply 300 watts or Peak
Eavelope Povar (PEP) for two minutes. Rinse probe witb acetone, cap, and centrifuge.
Filter the solution into & 500 al Erlemmeyer flask, retaining the ssnpls matrix in the
bottle. Add 100 ml of the 1:1 extraction solvent to the matrix, cap, shaks thoroughly,
centrifuge, and filter as befors. Add three or four bolling chips and concentrate to
30-40 ml oo & stean tabls. Add 200 ml of hexane and sgain concentrate to 30=40 ml.
Transfer the extract to a 100 sl gradusted cylinder and adjust volume to ca 80 ml using
hexane. Transfer extract to a 250 ul separatory £ » 844 100 ul of water, and shake
carefully for one minuts. Discard lover (aqueous) phase and drain extract into 100 ml
graduated cylinder. Adfust to a final volume of 100 mul using hexanse. Proceed with
“Clean-up by Ligquisd-Solid Chromatography” (Secticm 8). ’ :

— e

(@ _ﬁm' ‘ '

' SD 43775 is extremely hydrephobic and will quickly sorb ento
particulaces or containers froz aqueocus soluticns. Szall enough vater samples should be
taken such that the entire sazple can be analyzed, since proper sub-sampling is difficule
and results can be misleading. Eight or sixteen cunce glass sampling bottles with aluxinum

foll-lined caps are sdeguate. The following method assunes 8 oz glass sample bottles :
‘ C ' -271- |
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EXTRACTION (Cont.)

containing 200-250 grams of water for amalysis. Glassvare,. lnl.ven.t voluses, and
technique should be adjusted sccording to actual sapple size, using this method as a
‘.ﬂ“.o- ) .

Weigh sample bottle and sazple prior to asalysis. Decant entire )
sazple (usually 200-250 ml) into s 500 ml separatery funnel leaving as much sedizent as
possible in the bottle. Add 20 ml of acetons to the bocrtle, cap with original aluminuc
foil=1lined cap, and shake vigorously. Add 50 ml of hexzane to the bottle, cap, and shake
sgain. Transfer the contants of ths bottle to the separatory funnel containing the
water sample and shake vigorously for at least two minutes. Reveigh the empty sacple
bottle to obtain sample weight. Drain and discard lower (aqueous) phase. Concentrate

bexane extract to 1 or 2 ml. Proceed with "Clean-up by Liquid-Sclid Chromategraphy”

CLEAR-UP BY 1IQUTD PARIITIORIKG
!

7. Transfer an aliquot of hexane extract, equivalent to 2 grams of sacple
(1 gram of animal fat or vagetable oil), to a 250 ml separatory funnel and add hexane
to make a total volume of 50 ml. Add 100 ml of hexane saturated acetonitrile and shake
vigorously for ca 1 minute. Drain the acetonitrile into & clean 250 =l separatory
funnel and discard the hexane (upper phase). Add 50 ml of fresh hexane to the aceto-
aitrile, shake vigorously, and allow phases to separats. Drain acetonitrile into a
250 ml Etflenmeyer flask containing a few boiling chips and concen:irate te 20-30 =l on
s steanm table. Add 100 ml aliquots of hexane sand concentrate until no acetenitrile
rezains. Concentrate hexane to ca 3 ml in tapered glass tube using & gentle air jet.
Procesd with “Clean-up by Liquid-Solid Chrozatography” (Secticn B).

CLEAS-UP BY LIQWSQM& ‘;"‘\\\W’ QI"J

8. Activate soze Florisil by heating overnight at 145°C. Store the activated
Florisil in air-tight containers at Toom temperature until used.

Fill the tube portion of a miniarure chromatographic column (see “Special
‘Apparatus™) with hexane. - Weigh out 6.0 grams of activated Florisil into a small beaker
apd covar with hexana. Mix and transfar the slurry to the chromatographic column using
additional hexans to effact a complete transfer. With the hexane flow on, aid settling
by tapping the sides of the column with a 3o0lid object. Add & layer of sodiuz sulfate
(anhydrous) to the top of the column packing ca 1 cm deep. Allov the excess hexane to
drain until £ 3 5 of hexane remains on top of the column packing,

. Transfer an aliquot of the extract of Section 6 or 7, sguivalent to 1.0
ot 2.0 grans (200-250 grams for water samples), onto the prepared Florisi] column. Draip
the hexane axtract into the column packing and vash with sdditiona] hexane (ca 5 m1),
Add 50 @l of hexane to the column and drain at the rate of cs 2 drops/second. Discord
the hexans fraction. Add 50 ml of 52 ethyl acetate in hexane to the columa, drain at
the same rate, and ssve for SD 43775 determination. The volumes of solvent required
for the column chromatography should be confirped by running a column "profile" of a

fortified sample. Concentrate the final eluate to a CTOpP to solvent ratio suitable for
GLC analysiz. : .

2272 -
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GLC ANALYSIS

9. GLC Operating Conditions. ' GLC columns and opérsting parameters sre chosen
which achieve optimum balance berween sensitivity and degree of resolution with _
symmetrical peaks emerging at reasonable retention times. Retention tizmes are relative
since variation will occur in packings and uniformity in packed columns. Due to the

puzber of variables involved, the operating conditions listed below should serve only
as a guide. .

4 .
Instrument : Packard, Model 7300
Detector : EC-Ni 63 (Tracocr)
Glass Column ‘ :t 4'x 2 mm ID (oo glass wool at inlet)
Solid support t Supelcoport
Mesh gize : 100/120
Liquid phase t Dexsil'ao\b : )
Percent weight : 3.0 !
Tecperatures, °C . ‘
Column : 2B0
Inlet : 280
Detector ¢ 300 ,
Carrier Gas : Argonemethane
Flow rate ¢ 20 ml/minute
Typical recorder <esponse for
0.15 panograms of SD 43775 © lst Pank 2nd Peak
.Pe‘rcan: of full scale : 4é 40
Noise lavel . 3 <1 <l
Retention time, min. : 4.38 4,75

ROTE: 43775 13 separated into two pairs of dlastereoiscmers
vhich appasr as tvo separate GLC peaks using this column.

SAMPLE ANALYSIS T T T

10. (a) Prepars standards for GLC analysis in the range of 0.02 to 0.1 wg/ml
SD 43773 4in hexane. Inject 3 ul aliquots of these in order to construct.s calibration -
curve. Inject 3 ul aliquots of the sample solutions with frequent interzittent (every

3-4 samples) injections of standards in order to monitor instrument semsitivity.

(b) In addition to non-treated check samples and recovery sazples (spiked
non-treated check samples), sach series of saumples should include a “reagest blank™
which 13 also carried through from axtraction to the final analysis.

-273-
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fPLE ANALYSIS (Cont.)

(c) Calculate the SD 43775 content of the smple by means of :he

Uowing egquation: N

c-3

vhere:

C = concentration of the cmound in ninigrml

kilograms of sample (ppm)

W = weight of SD 43775 in sanograms found in the

aliquot of sample injected

S = amount of the sazple in milligrams tqpteunud

by the aliquot injected

NOTE: Either GLC peak may be used to calculate SD 43775 residues
when the isomer peak ratics are the same for standards and

-

MMS<R-478-1
April, 1978

sazples. However, if the isuvmer rario is significantly

different berwveen sanples and standards, both peaks should
be used for final determination of 5D 43775. Tbis can be

done by quantifying each peak separately snd combining results.

SESSVMENT OF TEE METHOD

¢

11, Precisicn and u:::uruy-dar.a are cozpiled {rom recovery results that have

en &e:emined in this latorarory.

Sazmples Fortification Ro. of

. % Recovery

zpound Anaiyzed . _Ranpge, ppm ) Observations Mean Std. Dev.

) 43775  crops? 0.02-40, 0 s4.S 13.3°
" Soil . 0.01-10. , 60 82.6 18.7
" Vater 0.0001-0.1 * 18 97.6 . 12.8
" | Anizal ttasues? 0.05-2; 28 89.3 12.4

) Crop samples used for statistical evalustion included: alfalfa (green and dried),
apples (vhols, perl, pulp, vet pomace, and juice), swaet corn (keroels, stoves,
and wvhole sar), cabbage, potatoes (vhole), lsttuce, sorghum (grain), broceold,
cucuxbars, peas (pods and hay also), green pappers, suap buu (and bay), tomatoes,

and sguash.

) Acizal tissues included: uun..eru and subcutaneocus cow fat. bluegill, shad, bass,
catfish (vhole, meat, vuura. or visceral fat), fish eggs acd vhole birds (minus

* feacthers).

Py . -~
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METHOD FLOWCHARTS -

12. ta) Residue Determinatdion of SD 43775 in Crops and A_niml"riuues

i zztuetion

Sazple macerated in
presence of hexane/IPA

4

0ily sn:plés : Remove IPA by
. ‘water vashings -
Partition hexane CHSW - )
with CH3CX - - o‘;;; ) .
.’. saomples ' , '
Discard .
b orane

Exchange CHaCN
to hexane

Florisil l4quid-
solid chromatographic
¢lean=up

Analyze by
GLC-EC
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METEOD FLOCHARTS (Cont.)
(b) Residue Determination of SD 43775 in Soil

t - .
- -t

L

. S04l extracted
with
acetone/hexane

Extract
exchanged to

l' ‘ . hexane

Florisil liquid-
solid chrozategraphic
clean-up

Analysis by o .
CLC-EC .

D 48
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