
--,-·· . 

.,,, · 1,·, ' ·.. . - .. .- ,. 7 : .., ~ -_.. , ... :;:•.' 
Du Pont Report No. A!\ffi-1555-89 

DU PONT STUDY f!O. AIIR-717-87 . 

K!'.S•R-478•1!IDDESTO MEn!OD SEllI~ 
AprU 0 1978 

SBELL DE\'El.OPKEh'T COMl'Alff 
IIOLOCICAL SCIDICES IESE.AllCll CDrIEll 

IIODESTO, CALI101UIU 
- . 

DE!EllMlNATION OF SD 43775 IIESD>t!ES IR CROPS'. ANt!1AL nsSUES. SOIL AXD llAn:R 

Electron-Capture ea. Chroutoqapllic Method 

1. A CLC method, uain& the electron-c:a11ture (EC) detector, ta ducrilled for 
dete1"11111liD& residues of th• "PYt•throid iJlaect1c1de SD 43775 1n crops, aniul tissues, 
eoil aod vater. The 1DinU1111D detectable concentration (MDC) ta about 0.011D1111gram 
11er kilogram or 0.01 P'PII for crops, an1mal wauea and &oil, 811d about 0.05 micro1raiu 
par Woaram or 0.05 ppb for veter. 

A.'tAl.Tn STR1lCT1l!IE 

SD 43775 Benzeneacetic acid, 4-c:bloro
-alpba-(l-methyletbyl)-, cyano 
(l•phenoxy~henyl)methyl eater· 

METHODS\~ 

· 2. Crops and antmal. tiasuu are utrilcted with hnane/isopropanol (3:1) and 
the taopropanol r.,.ovcd t.y veter partitioning. Th• baane extracts of azdlll&l wsuH 
cd ~ily aops are partitioned v1th acetonitrile to separate lipids from the SD 43775. 
The acetonitrile is exchanged back to hexane and cl-�4 "'P by liquid-solid chr,.,...togra11by 
through an activated noriail column. Ruane _utracta of non-oily crop• are cluoed up 
directly vitbou; aceton1tril• part1tion:1.na• 

. Soil •a&'Plu are extracted by hi&h freqaency vibration in th• presence of 
acetone/bnan• (1:1), th• aolven; 1• ucbanged to huue, aod 1111 aliquot aubjected to 
liquid-aolid clu:omatosrapby ua1D1 nor:iail adaorbut. 

Veter amoplet! are extracud by partitioning v1th bU&lle. Clun-u11 1s 
achieved by liqu!d-eolid dlromatoarapby ue:l.lla nortail edaorbent. 

SD 4377.5 :le quantitated by C:U:-EC. 

sncUL APPARATUS 
. . ~ ' 

3. (e) Suam table. A flee-topped atum bath vith aufficient number of 
bolu equipped vitb concentric riqa. 

(b) Air evaporation· mallifold, designed to direct atre.... of clean, dry 
air dOVDVard into .veaaela. 
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SPECIAL APPARATUS (Cozit.) 

(c) Waring blender& (ezploa:l.on-proof) • 

. (d) ci.c fitted vitll a hi&h. taper•~• electro..-capture detector: 

· (e) !'.iniatuH chromatosrephic col-. ·eo1mma ebould be about 200 = 
long vitb ca 10 m wide d1-ter topped v:l.tll a 50 Ill aolvent reaervo:l.r, and vtth • 
aintered &lu• plate (coaraa poroa:l.ty) and stopcock at di• lover end. 

. l 
(f) lra1111-Sonic 1510 ultraaontc generator~ 

(g) Bomogent&er - Polytron or tel=or Super Dupas. 

(h) Hobart food chopper, Model 8142. 

(1) Laboratory 11111· - Wile, Model He. 3 or equivalent. 

4. (a) Hexane, 1sopropanol, acetonitrile, ace~one, ethyl acetate. Distilled 
in &l••• solvents from Burdick and Jackson L&ba., Muskegon, Michigan (or equivalent). 

Peonaylvan:l.a. 
(b) 3% Dexsil 300 on 100/120 meah Supelcoport. Supelco, Inc., Bellefonte, 

(c) nor:1.stl, 60/lOO"mesb. nor:l.din Company, Tallahassee, Florida. 

(d) Analytical standard of SD 4377.5 (available from Shell Chei::1.i:al 
Com;,.my, Houston, Tues). 

SA.'!!'U 11ID1lCT10N 

s. Homogen:l.&e bulk crops and green foliage :l.o a Hobart food chopper prior 
co aampl:l.og for analysts. Crtnd bays and dried foliage 1n a Wile, lab mill and ho:ogen:l.&a 
by tumbling 1n an ovr.rahed container. Cr:I.Dd difficult samples (such u vbole · ginned · 
conon Heda, animal t:1.aauaa, ate.) 1n the preanca of dry :I.ca or liquid Dtcrogen :l.o 
Waring blenders.· Allov dry :I.ca or 1:1.qu:l.d D:1.trogen to d1aa1pate before aampl1n& for 
aulya1a. 

TXTRACTIOH 

6. {a) Crops and an:1.mal t1a�uu (except fat) 

Weich 10-50 gr.,.. of repruentat:1.ve sample into Wartn1 blender cups 
and add 200 Ill of buane/1aopropanol (3:l). Blend at b:l.&h speed for 1-3 m:l.oute�• For 
a111aller samples or tough animal t:l.aauea, bomogant&e 1D tba pre� ence of the same solvent 
uain1 a Polyuon tissue reducer. 

· Filter vatery crops and green foliage extracts into 250 &l aeparatory 
fwmal.a. Centrifuge utracta of an:l.mal t:l.aaues and oily crops (seeds; etc.) and decant 
supernatant :1.Dto 2.50 Ill aeparatory funnels. · 
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IXTR.ACTlOII (Cent.) 

Add 100 Ill of vater.to each HHr&tor, f--1, ahalr.e carefully for 
ca l llinute, drain, ud diacard iover (aqueous) pbue. Vub buane v1tb CIIO a4d1t1onal 
100 Ill volllllU of vater to r-• all 1aopropanol. nae crop-to-� olYnt ratio after · 
rllllDYal of uopropuol equala the ve1pt of aapla <ar-> uuactad d1..Ued llJ l!i0 
(Illa of huane). ' 

J'or vacer, cropa ad •- sreeo foliqa proceed v1th. "'t'l,H up llJ 
1.1qu1d-So11d Cbrouco1raphy" (Section 8) • J'or all oeller aampla proceed viell "Cl&a11-up 
'by 1.1qu1d ParUU011111&• (Sect1,ml 7). 

(I,) AnfvJ fat . 

Ve1gb 10-20 1r�- of a repruataUve aample into a VariD& 'blender 
CUl', add 200 Ill of ha�11e, ud 20 1r- of aod1ia aulfate. llelld H hip apeed for 
l &inuu ud decant iAto a 5D0 Ill Erl1111111&yer flaalr.. lepeat Che atrac:UOD v1th &11 

add1Uollal 200 11:l of ba�11e and couin� ntracu ill flask. Add three or foUT 'boilill& 
chip• to the flaalr. ud c:011ce11tr•t• oo a ateu Uhle to 50-75 Ill. nanafer hU&lle to a 
100 11:l graduated cylillder nd adjust final wl- co 100 al uiD& hU•• to rillse flaalr. 
ed hoilin& chip•. 1roceed v1Cll "Cleao-up hy Liquid Pan1t1ollill&" {Secei"1l n. 

(c) Soil~ 

Paa• 50D er- or a,re of· repruaut1ve aofi throup a Bo. 8 U.S. 
Standard a1eve. Prior to acnellill&, (1) 'break up the lar1er e1&1oaeratu illto ...Uer 
parUcla, (2) apread aoila that are acuaively -t nto a flat aarface ad all- co 
dr, auffic:1ntly uoup at r- tl!llperature to aa'ble p� Ha1e Cllrou&h the acrea, ud 
(l) ducard roclr.a, plant, ud odler extraneous •terial. After acreaizl& ad 'blendiD&, 
deuz:1De the aoil •• -tu cootat. 

(

V.i&h 50 sr- of a repruatat1ve aa,ple iDco a Sa11ene c1111trtfa1e 
'bottle. Add 150 Ill of 1:1 acetone/hU&lle, f.mmuae Che probe tip cf Che lra1111-So111c 1510 
about 0.50 to 0.75 iDch bneath the aurface of the aolvat, &lld apply 300 vacu or Puk 
Envelope Pover (PEP) for tvo lliDat••• &i!lae probe ¥1th acecou, cap, ud cau1fu1e. 
Filter the aoluUon uco • 500 al Erl-,.er flaak, r•tafn•n1 the uaple uuu 111 the 
'bottle. Add 100 al of the 1:1 attac:Uon aolvent to the ucru, cap, ahake thoroaahly, 
cntrtfu1e, and filter u before. Add thrae or four 'boWq chipa and CODCatrate to 
30-40 al n a at�- tula. Add 200 al of hane ad apin concntrate to 30-40 Ill. 
Tranafer the attact to a 100 al &raduatad cylinder aad adjut wl- to ca IO al us1111 
hune. Tranafer mract to a 250 Ill Npuatory f-1, add 100 al of veter, &lld ahake 
carefully for ne .s-ta. Ducard 1- <•11-> phue and draill attect iDto 100 al 
araduated cylinder. Adjust to a fiDel wl- of 100 al uizl& haau. Proceed v1th 
"Cl&a11-p by Uq,d4-Sol1d Chroutoaraplly" (SecUon. 8). · 

---· --·· ..-•·· ... ·- ·---
(d) ~eur 

SD 43775 u u:crmaely bydropho'b1c and vill quickly aorb onto 
particulatu or co11U1Dera frOID aqueoua aolut1ona. Saall eooup vater •a,plu ahould 'be 
talr.a each that th• �11t1ra ~a=ple en be nal7sed, a111ce proper· aub-sampU111 1a difficult 
&lld ruulu en 'be 111aleadill&• Upt or aizua ounce &lu• aa,plill& bottle& vftb .im:1111111 
foil-lined capa are adequate. The follov1D1 _,hod ·•H-• 8 o& &l•H aa111ple 'bottlu 
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EC1lACT10N (Cont.) 

conuiDing 200-250 grams of vater for analysis. Gluavara., aolvnt volumu. and 
teclmique allould be adjusted according to actual •&111Pl• ain,·uaing th:l.a Mthod u • 
pida. 

Veigb aaple bottle ud aaple prtor to analysis. Decut entire 
aample (unally 200-250 al) into a 500 al aeparatory fUDDel luviDg u auch sediment H 
poHibl• u the boule. £dd 20 al of ecatou to the bottle. cap vith original ullllliDmo 
foil•lued cap, and shake -naorouslJ. Add 50 al of haan• to the bottle. cap, and shake 
qa1n. tranafer the cnntnu of the bottle to the aeparatory fDDDel conuiDiDa the 
-ur aapl• and ahake -naoroualy for at leut cvo WliDuta. llavei&h the aptJ sample 
bottle to obtain sample veigbt. Drain ud discard lover (aqueous) phue. Concentrate 
ba:une atract to 1 or 2 Ill. Proceed vith "Clun-up bJ Liquid-Solid C11r11111&tography" 
(SectSoD 8). 

CLUX•llP IT l.IOtT.D PAKTITIONINC 
I 

7. Transfer u aliquot of hexane extract, equivalent to 2 arams of sa:ple 
(1 gram of animal fat or v"getable oil). to a 250 Ill ae?aratory, funnel and add hexane 
to uka a total volume of SO Ill. Add 100 ml of hexane aAturated acetonitrile and shake 
rigorously for cal minute. Drain the acetonitril• into• clean 250 Ill aaparatory 
funnel ud discard the hexane (upper phase). Add SO Ill of fresh hexane to the aceto• 
llitrila. abake vigorously, and allcni phaau to Hparata. Drain acetDDitrila into• 
250 ml Erlenmeyer flask cD11taining·a fev boiling chips and concentrate to 20-30 ltl on 
a ateam tabla. Add 100 al aliquots of hexane ·end cDDcntrate until no acetonitrile 
ra� iDS. Concentrate hexane to ca 3 al in tapered ll� H ·tube using a gentle air jet. 
Proceed vith "Clean-up by Liquid-Solid Chromatography" (Section 8) • 

CW..t;-llJ' IT l.101ll'O-SOLI1> Clll\Ol!ATOCRAPBY -f:.._ ,o~•\~ ~ 
a. Activate some Flori•il by heating overniabt at 145°c. Store the activated 

norisil in air-tigbt conta!ner~ at roDIII_ temperature until used. 

Pill the tube portion· of a miniature cbroutographic column (see "Special 
'Affaratus") vith hax�ne. · lle1gh out. 6.0 arau of activated noriail into a aull beaker 
and cover vith hexane. Hix and transfer the slurry to the chroutographic column using 
additionsl hexane to effect a complete transfer. Vith the hexane flov on. aid settling 
by upping the eida of the cDlUlllll vith a aolid object, Add a layer of � odium sulfate 
(enhydroua) to the top of di• collllllll packina ca 1 .= deep. Allov the excua hexane to 
drain until s 1 al of haane raains on top of the cciimm packina. 

Transfer u aliquot of the atract of Section 6' or 7, equivalent to 1.0 
· or 2.0 grau (200-250 arau for vater aaplu), onto the prepared norisi; collllllll. l)ra111 

th• hexao• atract into the collllllD pack1n1 and vaah vith additional huen• (ca 5 1111) • 
Add 50 al of hexana to the colum and drain at the rate of ca 2 drops/second. Disc~rd 
the hexane fractiDII. Add 50 Ill of 5% ethyl acetate in hexane to th• colllml, drain at 
the aau rate. and save for SD 43775 determination. The volumes of solv-t required 
for the column chromatography should be confirmed by running a column "profile" of a 
fortified sample. Concentrate the final eluate to a crop to solvent ruio suitable for 
c.i.c analysis. · · 
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1:LC AXALYSIS 

,. l:LC Operating CoJditions. 'GLc col-·and operating parameters are chosen 
lrbich achieve optilll\1111 balance betveen aen� itivity and degree of resolution vith. 
aymmetrical ;,eaks -erging at reuonable retention· times. Retention tiJDu are relative 
� inc� variation vil1 occur 111· packings and uniformity in packed col_.. Due to the 
r.mber of variablu involved, the operating conditiom liated below ahould Hrve only 
u a 1Uide. 

{ 

lnatrument 1 Packard, Kodel 7300 
1>etector : EC-Hi 63 (Tracor) 

Gla�� Column I 4 ' :a 2 11111 III (110 glau vool at inlet) 

Solid support : Supelcoport 

Mesh size : 100/120 

Liquid phase : Dexsil 300 
I 

Percent weight 3.0 
Te::;,eratures, •c 

Column : 280 

Inlet 280 

Detector : 300 
Can:ier Ga� : Argon-e� tbane 

nov rate : 20 ml/llinute 

Typical recorder ~esponae for 
0.15 nanograms of SD 43775 lac Pai,k 2nd Puk 

Perc:ant of full acale · 44 40 
Hoiae level . C 1 C l 

P.etention uma, llin. 4.38 4.75 

NOTE: SD 43775 ia Hparate4 into tvo pa:in of diutereoiaoar� 
vhich appear u. tvo Hparate GLC pub u� in& tbia col,-. 

·-· -- _____________........ 
SA.'!PU AlULYSIS 

10. (a) Prepare � tandarda for GLC analyaia in di• r11111e of 0.02 to 0.1 11gi111l 
SD 43775 in haane. Inject 3 111 eliq""te of thue in order to c:onatracc .a calibration · 

· curva. Inject 3 Ill aliq,.ou of the aample �oluti- v:it!I frequent intend.tent (every 
3-4 �aaplu) injectiou of atandarda in order to anitor inatrlllDmlt snaitivity. 

(b) In addition co =-treated check aamplu.and recovery samplu (spiked 
non-treated check aamplea), each � eriu of aamplu ahould include a ''Teagent blank" 
vh:icb ia also carried throuah fram a~raction to the final_analyaia. 
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!PLI JJiALYSIS (Cont.) 

(c) Calculate the SD 4377~ c~nc~ot of the au,pl• by auo• of che 
... ..i •• • 

llovin& eq~tion: , 
VC•-
S 

vb.re: • 
. I . 

C • c:onc:anaticm of ue compoun6 1D ~gum/ 
Wocrau of aapla (ppa) 

V • vei&ht of S1) 43775 u unogrma foU11d in cbe 
aliquot of easple bjected 

S • uiount of the aa1:.11le in llillignzs r9l'ruanud 
by cbe aliquot bjecud · 

NOTE: IitheT Q.C peak uy he uaed to calculate SD 43175 ruidae1 
when the iaoaar peak raeioa are the .... for atanduda and 
sai:ples. However, if the :uu111er ratio 1a dpifiuAtly 
different becveen •uatil•• and atan.darda, both peab should 
be used for final detentinuion of SD 43775. Thia ca be 
done by quantifying each puk aeparately and cOllb1n1A& results. 
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METHOD n~~CHAltTS 

12, (a) ltesid•,e DetenoinaU011 of SD 43775 in Crops and Animal· Tiuues 

•· 

' Extraction 

Sample -.cerated u 
presence of bl!Ulla/Il'A 

.I 

011v a-lea Remove IPA by 
vaur vaah1Dg1 

Panition hexane CH3t:N 

vith CH3CK 
Non-
oily 
samples 

Discard 
' t.v.ane 

Exchange CH3CN -to hexane 

noriail liquid-
solid chromatographic 

clu11-up 

Analyze by 
GI.C-IC 

• 
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METIIOD n.O~CIIARTS (CoDt.) 

(b) Residue Determination of SD 43775 in Soil 

' 

Soll a1:rac:1:ed 
vitla I 

ac:ez:one/bexane 

-

Ex1:rac:1: 
exchanged 1:0 

hexane 

Tloruu liquid-
solid c:broi:az:ographic: 

clean..,.p 

Allalyau by 
GLC-EC 
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