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DETERMINATION OF SD 43773 RESIDUES IN CRD'.PS, A!HHAI. TISSUES, SOIL AXD WATER

Electron-Capturse Cas Chrmtoglgic Method

SCOPE _ 4

1. A GLC method, uling the electron-capture (EC) detector, is described for
deternining residues of the pyrathroid insecticide SD 43775 in crops, animal tissues,
soil and waster. The minirum detectable concentrstion (MDC) is about 0.01 milligraz

per kilograz or 0.01 ppm for crops, snimal l:.'l.nnn and soil, sod about 0.05 micrograss
paxr mogru or 0.05 ppb for wvater.

ARALYTE CHEMICAL RAME STRUCTURE \
SD 43775 Benzeneacetic acid, 4~chloro- . _ ‘lsn j
-alpha=(l-methylethyl)-, cyano ' CB=D -cn—@—u
{3-phenoxynhenyl)methyl ester’ o ' :5 t':H :
T ) Pa e (
. ‘ Ci; CEa

METHOD S1™T:ARY

2. Crops and animal. tissues are extracted with hexsne/{isopropanol (3:1) and
the isopropanol removed by water partitioning. The hexane extracts of animal tissues
and nily crops are partitioned vith acstopitrile to separate lipids from the 5D 43773.
The acetonitrile is exchanged back to haxane and cleansd up by liquide-solid chrometography

through an activated Florisil columm. Hexane extracts of con-oily crops are cleuned up
directly withou: acetonitrile pntitionia;

4

Soil samples are extracted by high fregquency vibration in the puunce of
acetone/hexane (1:1), the solven: is exchanged to hexane, and an auqnot subjected to
© 1iquid-solid chromatography using Tlorisil adsorbant.

Vater samples are u:ucud by partitioning with hennc.

Clean~up is
" achieved by uquu-uu chromatography using Florisil adsorbent. ‘

5D 43775 1is quantitated by G.C-EC.
SPECIAL AP?ARATUS

3. (a) Steans table. A flat-topped steam bath vith lnfﬁcunt nuzber nf
holes equipped with concentric rings.

(b) Air evaporaticn manifold, duigned to diract streams of clean, dry
air dewvavard into vuuls.
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SPECIAL APPARATUS (Cost.) ’
{(c¢) Waring blenders (explosion;proof).

.(d) CLC fitted with a high_:tnperatu£l ellct;ﬁn;£apturt detector.

- (e) Miniature chromatographic columns. Columns should be about 200 ==
long vith ca 10 mm inside dismveter topped with a 50 ml solvent Teservoir, and with a
sintered glass plate (coarse porosity) and sctopcock at the lower eand. :

. : 4
(f) Braun-Sonic 1510 ultrasonic generator

{(g) Homogenizer - Polytron or takmor Super Dispax.
{h) Hodart food chopper, Model Bl42,

(1) Llaboratory mill - Wiley Model Nc. 3 or equivalent.
REACENTS

_ 4. (a) Hexane, isopropanol, atetonitrile, ace%one, ethyl acetate. Distilled
in glass solvents from Burdick and Jackson Labs., Muskegon, Michigsn (or equivalent).

: (b) 3% Dexsil 300 on 100/120 mesh Supelcoport. Supelco, lnc., Bcli:!onte;'
Pennsylvania. .

(c) Florisil, 60/100°mesh. Fioridin Company, Tallahassee, Florida.

(d) Analytical standard of SD 43775 (available from Shell Chezical
Coxpany, Houston, Texas). -~ . .

SAMPLE REDUCTION

5. Homogenize bulk crops and green foliage in a Hobart food'choppcr prior
to sampling for analysis. Grind hays and dried foliage in & Wiley lab mill and hocogenize
by tumbling in an oversized container. OGrind difficult samples (suck as vhole ginned’

cotton sssds, animal tissuss, ate,) in the presence of dry ices or liguid nicrogen in
Waring blenders. Allov dry ice or liquid nitrogen to dissipate before sampling for
anslysis. ] - ,

EITRIETIQH
' 8. (a) Crops tnﬂ'nningl tissues (eaxcept fat)

Weigh 10-50 grams of representative sample into Waring blecder cups
and add 200 ml of hexane/isopropanol (3:1). Blend at high speed for 1-3 winutes. For

~ sgmaller samples or tough animal tissues, homogenize in the prasence of the sazme solvent
using a Pelytron tissue reducer.

- Filter wvatery crops and green foliage extracts into 230 ul_sepnrniory
funnels.

Centrifuge extracts of animal tissues and oily crops (seeds, #tc.) and decast
supernatant intc 250 ml separatory funnels. '
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EXTRACTION (Cont.) . -

Add 100 ml of water.to each separstory funnel, shake carefully for
ca 1 minute, drain, and discard lower (agueous) phso. Vash bexane with two additional
100 ml volunes of water to remove all isopropancl. The crop-to-solvent ratio after

Temoval of isopropanol equals the weight of ssaple (gxm} extracted divided 57 150
(21s of hexane).

For vatery crops and soms graes !cluu m:nd vith "Cless-up by
1iquid-Solid Chromatography" (Section 8). TFor all other smlu proceed with "Cless-up
by Liguid Partitioning™ (Sectiom 7).

{b) Anizal fat

Weigh 10-20 grams of a Tepresentative sample into a Waring blender

cup, add 200 al of bexane, and 20 grams of sodiuzm sulfate. Blend at high spasd for
1 zinute and decant into & 500 ml Erlenzeyer flask. Repaat the extraction with an
sdditional 200 =l of hexane and costine extracts in flask. Add three or four boiling
chips to the flask and concentrate on a steanm table to 50-75 ml. Transfar hexane to &
100 =1 graduated cylinder and adjust final volume to 100 ml using hexiie to rinse flask
and boiling chips. 2roceed with "Clesn-up by Liquid Partitioning™ (Sectiss 7).

(c) Soil &

I

Pass 500 grams or more of representative soil through a No. 8 U.S.
Standard sieve. Prior to screening, {1) break up the larger agglomeratss into smaller
particles, (2) spread soils that are excessivaly wet onto 8 flaz surface and allow to
dry sufficiently enough at room temparature to enabla passage through the screen, and

{3) discard rocks, plant, and other exiransous materisl. After screening and blending,
deterzine the scil's wvater content.

Ueigh 50 grans of »a rcyéuutstin sanple into a Kalgene centrifuge
bottle.

sbout 0.50 to 0.75 inch beneath the surface of thes solvent, and apply 300 vatts or Paak
Envelope Pover (PEP) for two minutes. Rinse probe with acetons, cap, and centrifuge.
Filter the solution into a 500 ml Erlemmeyer flask, retainicg the ssapls matrix in the
bortle. Add 100 ml of the 1:1 extraction solvent to the matrix, cap, shake thoroughly,
centrifuge, and filter as before. Add three or four boiling chips and concentrate to
30-40 ml oo a steam tabls. Add 200 al of hexzane and again concantrate to J0=40 ml.

Transfar the extract to a 100 al graduated cylinder and adjust volume to ca 80 ml using

hexane. Transfer extract to a 250 ml separatory fumnel, add 100 al of water, and shake

carefully for ons minuta. Discard lower (aquecus) phase and drain extract into 100 m}
graduated cylinder. Adjust to a final volume of 100 ml using hexane. Proceed with
¥Clean-up by uquu-Som Chtoutoguphy" {Secticn B). :

——
e e

(d) Uat.c ‘ 5

5D 43775 iz extremely hydrophobic and vin quickly sorb onte
particulates or containers from aqueous solutions. Szall emough water sszples should be

taken such that the eatire sazple can be analyzed, since proper sub-sampling is difficule

Add 150 =l of 1:1 acetone/hexane, immerse the probes tip ¢ the Bram-Sonic 1510

and Tesults can be misleading. Eight or sixtesn cunce glass sampling bottles with um

foil-1lined caps are sdeguate. The folloving method -assunmes 8 oz glass sample bottles
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EXTRACTION (Cont.)

conraining 200-250 grams of vater for analysis. Glassvare, lelﬁqt voludes, and
technique should be adjusted according to actual sagple size, using this method as a
'm..- .

Weigh sample bottle and sample prior to analysis. Decant entire _
sazple (usually 200-250 ml) intc a 500 ml separatory funnel leaving as much sediment as
possible in the bottle. Add 20 ml of acetons to the bottle, cap with original aluminun
foil-lined cap, snd shake vigorously. Add 50 aml of hexane to the bottle, csp, and shake
again. Transfer the contents of the bottle to the separatory funnel containing the
water sanple and shake vigorously for at least tvo minutes. Reweigh the sapty sacple
bortle to obtain sample weight. Drain and discard lower (aqueous) phase. Concentrate

hexane sxtract to 1 or 2 ml. Proceed with "Clean-up by Liquid-Sclid Chromatography”
(Section B).

' CLEAK-UP BY 1IQUTD PARTITIORIEG

!

7. Transfer an aliquot of hexane extract, equivalent to 2 grams of sa=ple
(1 gra= of animal fat or vegerable 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 ¢a 1 minute. Drain the acetonitrile into & clean 250 wl separatory
funnel and discard the hexane (upper phase). Add 30 ml of fresh hexane to the aceto-
nirrile, shake vigorously, and allov phases to separate. Drain acetonitrile into s
250 ml Erlenmeyer flask containing a few boiling chips and concentrate to 20-30 =l on
a steag table. Add 100 ml aliquots of hexane and concentrate until no acetonicrile
rezains. Concentrate hexane to ca 3 ml in tapered glass tube using a gentle air jet.
Procesd with “Clean-up by Liquid=-5So0lid Chromatography” (Section 8).

CLEAS-UP BY 11QUID-SOLID CHROMATOGRAPEY £ 6"“\\.\\‘\’ %r'J

8. Activate soze Florisil by heating overnight at 145°C. Store the activated

Florisil in air-tight containers At room temperature until used. .

Fill the tube portion of a miniature chromatographic column (see "Special
‘Apparatus™) with haxane.  Weigh out 6.0 grams of activated Florisil into a szmall beaker
and cover vith hexane. Mix and trsasfsr the slurry to the chromategraphic column using
additicnal hexans to effact a complete transfer. With the hexane flow on, aid settling
by tapping the sides of the column with a »30lid object. Add a layer of sodiun sulfate
(anhydrous) to the top of the column packing ca 1 c=m deep. Allow the excess hexane to
drain until £ | gp) of hexane remaivs on top of the colusm packing.

Transfer an aliguot of the extract of Section 6 or 7, equivalenr to 1.0
-oT 2.0 grans (200-250 grams for water sazples), onto the prepared Florisil column. Draip
the hexane extract into the coluzmn packing and wash with additional hexane (ca 5 =ml).
Add 50 ml of hexane to the column and drain at the rate of cs 2 drops/second. Discard
the hexane fraction. Add 50 ml of 51 ethyl acetate in hexane to the coluzn, drain at
the sams rate, and save for SD 43775 determination. The volumes of solvent required
for the column chromatography shuuld be confirmed by running a column "profile” of a

fortified sample. Concentrate the final eluate to a crop to solvent ratie suitable for
GLC anslysis. ’ .

-272.-




-5 S MMS-R-478-1
’ , ' April, 1978

GLC ANALYSIS

9. GLC Operating Conditions. ' GLC columns and opérsting parameters are chosen
wvhich achisve cptizum balance between 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 t  EC-Ni 63 (Tracor)
Glass Columm ‘ t 4'x 2= ID (oo glass wool at inlet)
Solia suppﬁtt t  Supelcoport
Mesh size : 100/120
Liquid phase H DexsﬂiQO : -,
Percent weight 1 3.0 ‘
Tecperatures, °C . ‘
Column : 2B0
Inlet : 280
Detector ¢ 300 ,
Carrier Gas : Argonemethane
Flow rate ¢ 20 ml/minute
Typical recorder <espconse 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. _t &.38 4.75

ROTE: 43775 1s separated into two pairs of diastersoiscmers
which appaar 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 ug/=l
SD 43775 4in hexans. Inject 3 ul aligquots of thase in order to construct.s calibraticn '
- curva. Inject 3 ul aliquots of the sample solutions with frequent intermittent (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 1is also carried through from axrraction to the final analysis.

-273-
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(c) Calculate the SD 43775 content of the sample by means of the

Uowing equation:

NOTE:

“

W
€*s

wvhere: -

- ;
¢ = concentration of the compound in milligrams/

kilograms of sample (ppm)

W = weight of SD 43775 in canograms found in the

aliquot of sasple injected

S = amount of the sacple in milligrams represented

by the aliquot injected

¥{cther GLC peak may be used to calculate 5D 43775 residues
wvher the isomer peak ratics are the same for standards and
sacples. However, if the isumer ratio 1s significantly

different berween sanples and standards, both
be used for final deterzination of 5D 43773.

peaks should
This can be

done by quantifying each peak separately snd combining results.
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12. ta) Residue Deterpination of SD 43775 4n Crops and Animal Tissues

. l’.:tuc:ion

Sazple macerated in
presence of hexane/IPA

4

__oily eazples |

Renmove IPA by
‘water vashings

CH.CN

Partition hexane 3 Non
h CH3CN : -
sazples
Discard
L srane

Exchange CHaCN
to hexane

Florisil liquid-
solid chromatographic
clean-up
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METROD_FLOWCHARTS (Cont.)

{b) Residue Determination of SD L3775 in Seil

r -
- -

.

. S04l extracted | -
with 4
acetone/hexane

Extract
L exchanged to
'} . hexane

Florisil liquid-
solid chromatographic
clean-up

Analysis by
: GLC-EC
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