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laco-nded Mathod of Anal7sia 

CL 243,997 iuzaPJT: llPLC 'lletbocl for the Deteraia.ation of 
CL 243,997 Residue� 1Jl Soi~ 

Princiole"-· 

• 
'11.esiduea of 0. 243,997 ere ezcracte<i froa sou with 0.511 sodium 
hydroxide in vater. After adjusting the pH co 2.0, fu~er cleanup is 
achieved by using solid phase ucraction csn:ridges. nae solution is 
then partitioned Id.th •ethylene chloride. 'Dae -thylene chloride is 
evaporated to dryneas and the reaid- is dissolved in -ter• 
Quantitation of CL 243,997 is accomplished by liquid chromatography 
using a 0V detector (240 -> and the ezceraal standard technique. 'tbe 
validated sensit1vit7 of the aethod ia 5 ppb. 

B. Reairencs 

1. Analytical Standard: CL 243,997 {aJ.cotinic acid, 2-{4-isopropyl-4-
methyl-5-ozo-2-!.aidazolin-2-yl)-l analytical. grade, laiovo purity, 
obtained from American Cy•n•m•d Coap�ny, Agricultural Research 
Division, P.O. Boz 400, Princeton, Nev Jersey 08540. 

rr~OH-. 
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Gl988 Americ�n Cyanlllllid Company 

• 
NOtt: This method aupercedes H-1713 for Che analysis of soil. This newer 

method is essentially the same as the previous one except chat a larger 
sized aromatic aulfooic acid SPE cartridge is oov used. nus was 
found co be necessary for soils "1th very lov organic ,...cter • 
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2. Solvents I Specially p·ur1f1ed: lli.J Brand 'High Purity Solvent, 

American Burdick and Jacu011, or equivalent. 

a. Methanol 
b. Keth7la11• Chloride 
c. Acet0111trile (UV grade) 
d. Hexane 

' 3. Chemicals: •aaker Allalyzed•·aeagenta, J.T. Baker Campany. 

a. Acetic Acid, glacial 
b. Hydrnchloric Acid, concentrated 
c. Sodi11111 Hydroxide, pallet• 
~. Potaas111111 phosphate, dibaaic 

4. Solutioua: · 
• 

a. Extraction Solvent, 0.5N Sod111111 Hydroxide in Water: Dissolve 
80 g of aodi11111 hydroxide pellets 111 4 L of deionized vater, and 
•ix -11. 

b. 50% Methanol 111 Water: . Add 250 mL of ..,.thanol to 2.50 m.L 
of deionized vater aod mix -u. 

• 
c. 6N Hydrochloric Acid: Add 250 III. of hydrochloric acid to 200 

. m.L of deionized vacer 111 a 500-..X. volumetric flask. Dilute to 
th~ mark vith deionized vater and 1l1x vell. 

d. pH 3 • .5 Phosphate Buffer: Dissolve .5 grams of potassi11111 
phosphate, dibasic, 111 l L of deionized vater, adjust ta pH J • .5 
vith 6.!!, hydrochloric acid. 

s. Solid Phase Cartridge Elution Solvent: Dissolve 50 g of potassium 
phosphate, dibaaic, 111 l L of dei0D1aed vater, and adjust to pH 6.S 
vith 6.!!, hydrochloric acid. 

6. Deionized Water: lUllipore's Killi-Q Water or equivale..t. 

7. Liouid Chromatographic Mobile Phase: K1z 700 mL of duanized 
vater, JCO mL of methanol and 10 aL of acetic acid. Filter through 
·a Rai11i11 Nylon-66 (0.45 11111) filter or equivalent. 

c. Apparacus 

1. Balance, Analytical: Sartorius, precision of !. o.os mg. 

2. Assorted Glassware: General laboratory. 

·3. Flash Evaoarator: Buchler Instruments Model PF-lODN or equivalent 
equipped vith a heated vater bath 111a1nta1ned _a: approximately 3S"C 

• •, 
in vhich the evaporation flasks can be partially submerged. 

• 
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4. Kicroliter Syringe: 1-mL, Clenco, No. 19925-1, 

5. Liquid Chromatograph: 

a. Pu� p: Eratoa, Spectroflov Model 400 
b. Detector: b"atoa, Spectroflov Model 783 UV ~etector 
c. Sa� ple :tDjector: llaod:,u• •alve, Model 7125, 50o-ct. loop . ' . 

6. llllcordar: SP 4270 recordiug t,ntegrator, Spectra-Pbyaica. 

7•. 'Hl'LC Colu1111: 15 ca z 4,6 - IJI, LC-8-DB (octyld1� ethyls1lyl, 
deactivated for basic ciapouada), Supelco, Inc., Cat. No. 5-8347, 

8. Plastic Syrin5e: Disposable, Luer Lok, lo-� L and lo-1. cap!lcity, 
Beckton Dickinaon. 

9. Adapters: rart 1636001, ADalyi:ichem lDteroational. 

10. Vac-Elut Proce �� ing Station or Equivalent: ·eat. No. Al 6000, 
Ai,alyt1chem lotero.at1oD&l., 

u. Filter PaDer: _·Claas m1crot1bre,·'llhatman 934-All, 9-ca di-te:. 

12, Solid Phase Extraction Cartridges: 

• a. Bond-Elut Cl8 Cartridge (1,000 mg): Catalog Nu� oer 607406, 
AD&lyticb.., lnternatioll&l. 

b. Bond-Elut Aromatic Siufonic Acid Cartridge (1,000 mg): 
catalog Number 617406, ADalyt1chem lnternat1on&l. 

13, Centrifuge: Damon Model C4-500, lEC Division, Needhaa, 
Massachusetts, vith appropriate head for 500-L bottles. 

14, pB Meter: Orion Model 70iA or equivalent, 

15, Centrifuge Bottles:. 500-� L capacity, vid�-111outh polypropyl~ne, 
Catalog Ntmber OS-S62-24, Fisher Scientific Company. 

--.. 
16, Horizontal lleciprocating Sbalr.er: A,B. 'thoaas Company, No, 8~91-510. 

-· 17. Aquatest IV: ltarl Fisher moisture titrator (or equivalent), 
Photovolt Corporation, Indianapolis, In<iiana. 

18, Reservoir: 75-m1.· capacity, Catalog Number 607500, Analytichem 
International. 

-• • 
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D. Preparation of Standard Solution 

1. Stock'Solutiou (~repare Monthly) 

lleigh a'ccurat•l7 10 ·;!: O.O!I mg of CL 243,997 a'A&lytical � tandard into 
a 100-.L vol-tric flaak. Dilute to tha urk vith aetbanol and lliX 
well. Thia atandard aolution contaiaa 100 � cg/llL of CL 243,997. 

\ 

2. Standard Fon:ification Solution• (Prepare lleekly) 

a. Pipet a 7.5-1. aliquot of the standard &tock solution prepared 
in D,1 into a 10-X. volu� etric flaak. Dilute to the mark vi.th 
deionized vater and lliX well. rua standard solution contains 
75 � cg/al. of CL 243,997. · 

b. Pipet a 2.5-1. aliquot of the standard atock solution prepared 
in D_-1 illto a lo-I. volumetric flask. Dilute to the mark v1th 
deionized water alld a1x well. this st~n~ard solution contains 
25 � cg/'IIL of CL 243,997. 

c. Pipet a 1-.L aliquot of the standard aolution prepared in D.2.b 
into a lo-.I. volumetric flask. Dilute to the � ark with 
de�.onized vater &lld � ix vell. this standard solution contaiu 
2.) mcg/llL of CL 243,997. 

• 
d. Pipet a 1-X. al.iquot of the standard stock solution prepared in 

t.1 into a 100-laL volumetric flask. Dil~~e to the nark vith 
deionized water and mix veil. this standard solution contains 
1 mcg/mL of CL 243,997. 

e •. Pipet a 5-X. aliquot of the standard solction prepared 1n D.2.d 
into a 10-laL volumetric flask. Dilute to the mark vtth 
deionized water and mix vell. This standard solution contains 
0,S mcg/1111. of CL 243,997, 

f, Pipet a 1-m. aliquot of the standard solution prepared in D,2,b 
into a 10o-L volumetric flask. Dilute ~o the mark vith - -
deionized vater and mix vell. Thia standard solution 
contains 0.2!1- mc:g/111.L of CL 243,997. 

J. BPLC Standard Solutiolla 

a. Pipet a 1-X. aliquot of the standard stock solution prepared in 
D.1 into a 100-X. volumetric: flask. Dilute to the mark with 
dfion1zed vater'and 111.ix veil. this standard solution 
_c:ontaiaa 1.0 mc:g/1111. of CL 243,997, 

• 
b, Pipet 0,S, 1 and 2 mL of the 1,0 mcg/111.L standard solution 

(D,3,a) into lo-I. volwaetric flasl<a. Dilute to the mark with 
deionized water. These-standard solutions contain 0.05, 0.1 
and 0,2 mcg/111.L of CL 243,997, respectively, 

·cy41 
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• 
Not�: the O.l mcg/1111. CL 243,997 •taadar:! �hould be prepared 
daily aad 1a u� ed a� the -rk1ag staadard for quaat1tatioa while 
ti\� others are used for the 11aearity check. 

g. L19uid Chro-tograoh1c Coadit1oa� 

1. Iastru11eat 

' a. Pua,p: 'lratoa, Spectroflow Model 400. 
b. Detector: Jerato� , Spectroflov Hodel 783 UV detector 

2. Colmaa: 15 cm z 4.6 11m ID, LC-8-DB (octyldi11ethyls1lyl, deactiva~ed 
for basic co11po-=da), Sup� lco, lac., Cat. Ho. 5-8347. 

.3. Iastrumeat Cond1tioa� 

a. Col- ~e11perature: 1- te_mperature (approx. 
0 

23"C) 
b. Mobile Phase: Ketbaaol: Water: Acet1c Acid 

(30:70:1) 
c. Flow II.ate: . 1.0 llL/m1D (approx. 1500 psi) 
d. Detector WaYel.eagth: 240 ._ 
e. Detector Range: 0.005 AFS · 
f. Lcop lajector: 500-•cL ,. Recorder: 0.5 <=/m1D chart speed, 10 11V 
h. Reteatioa Uae: approumately 7 llliautes 

• F. Linearity Check: {'the chromatograph should be checked for linearity 
of respcase Vbenever a new colUIID or instrument 1a used.) 

1. Ad!usc the RPLC conditions to attaia a peak height of 30-50% full
scale deflectioa for a 50-ag injectioa of a. 243,997. 

z. Iaject SO~L aliquots of the· solutioaa prepared 1a Sectioa o.J.b. 

3. ?lot the height of each peak versus the aanograma 1ajected to ahov 
11aear1cy of respoase. Sigllificaat departure from linearity over 
"this raage 1ad1catea 1astrumeatal d1ff1culties vbich ahou.ld be --
corrected 'before ~roceeding. 

.,..,_G. Samole Preparatioa (Keep soil frozen at al.l times except vh1le mixing 
and composit1ag) .. 
1. Mix the soil thoroughly reaoving large atoaes aad ·vegetatioa · 

to obtaia a homogeaeous sample •. 
I . 

2. Prior· co analysis the moisture con.teat of the soil should be· 
deter"'1.ned by using sa Aquatest Karl "isher t1trator or by oven 
dryiag. 

B. Determination of Moisture , Before using the Aquatesc unit, it should be checked for accuracy using a• standard vacer soluUoa. 

CY-41. 
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1. Inject three 50 scL aliquots of methanol into the Aqaacest unit to 
determine Che vacar coateat of tbe methanol. For a good bottle of 
mecb.anol, Che vacer coateat should be less tbaa: mcg/scL. 

1. Uaiag a pan balance, -igh out 1.0 g of aoil frOlll a -11:....Uxeo 
sample onto a piece of veigh.~ng paper. ' 

3. Trusfr.r the s-ple to a liquid acintillatiou vial &Dd add 10.0 ml. 
of .aethanol. 

4. Cap the vial aad shake vigorously for 1 minute. 

s. Allov the •-ple to settle for at least 10 sinutu. 

6. Inject duplicate 50-ecL aliqu~ts of Che methanol extract into the •
Aquatest unit. U duplicate values are not V1th1n !. 10% of each 
other sake tvu more injections•. 

7. .Inject asallar aliquot:s 1f the• Citracion t1me is greater than cvo 
m.ia.utes. 

a. Calculate the ·percent vater in 1:he saapl~ by using tbe following 
equai:ion.· 

%water• [Average scg8 - Average mcgb] x 0.02 x 5~ ·. 

llhere: 

Average mcg9 • Avera&• :111.crograss titrated for sample. 

Average mcgb • Average sicrograss l:itrated for methacol blan~ 
(s.,... voluse of a.ample). 

--.
A• Microliters of sampl~ 1nje~ted. 

9. If an· Aquacest unit is not available,· dry a 50-g subsample of . 1 
soil in a hood or ovea to coastaat weight to determiae the moiscure 
concenc. 

1. Recover, Test 

"n,e ~al1d1cy of the procedure should always be demonstrated by recovery 
tests before analys:S.s of uak.novn samples 1s attempted. ·A f0rti£ied 
sample should also be processed Vith each daily set of sC1ples analyzed. 

1. Weigh a 50-g subsample of control soil into a centrifuge bo~t!~ 
(500-..L capacity). 

2. Add by pipet a volume ,>of standard forcification solu::S.on approp.-::.ace ·- • to :he fortification level co be tesced. 

R-~-
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• 
:,. Add the· eoluC1oa dtopvt.e end au Che aople vell before ••U.111 Che 

extraction eolvenc • 

4. Continu·e Vith the estraccion aad cleanup atepa as descri'bei! 1a cbe 
folloving aecciou• 

.J. Extraction of Soil · 

1. Weigh eccurately 50 g of eoil into •· 500-al. centrifuge bottle, add 
350 1111. of o.SN aodiwa hJdroxide in vater ead cap the bottle Cighcly 
with the iid.- ' 

2. Shake for 30 ainuces on a reciprocal shaker. 

3. Uncap the lid, balance clae centrifuge bottles with deionized vacer 
and cenc_rifuge at 1500 rpa for 10 ld.nucee. 

4. Decant the aolutiDll into a 50o-.t. graduated, 11-1:x:ing c:ylindu. Add 
50 lllL of extracting aol~on co the centrifuge bottle.. llesaspead. 
the solids using a metal. epacula. 

5. Balance the 'bottles vtch deionized vacar and centrifuge the 
resuspended aoil •-ple ac 1500 rpa for 5 alnucaa. 

• 
6. Combine che vaah aoluci- vich the first u:cracc in che 500-mL 

1111zing cylinder, add enaagh excrac:::ion solution co ctie cyll.luler so 
chat the. cocal volume is 400 al.. Cap the cylinder nth Che acopper 
and m1X thoroughly• 

7. Measure 160 mL of Che es::racc aad transfer to a 400-1. beaker•. 
Adjust the solution co pB 2.0 using 6N hydrochloric acid a:ld a pB·. - .meter. 

a. Vacu11111 filter the pa 2.0 solution through a Buchner funnel fic:ed 
witb. 2 layers of glass £1.ber filter pape_r co remove :he h-1.c .ad.a.· 

L Solid Phase Extraction Cleump 

1. Prepare a Boad-!luc C18 cartridge using an Analycicbea 
Vac-Uuc processing acaUon by vasbing Che cartridge with S 1111. ~f 
methanol and 5 Ill. of vacer. 

'· 

Connect a 75-IIL reservoir in which a pledgec of glasa vocl has been 
placed onco cbe Cop of clae C18 cartridge using an adapter. Pull Che .· solution from ecep J.8 c:brough the C-18 cartridge (race of 2 drops 
per second) and add the solution inco che _reservoir until 
all the solution 1s added. 

I 

• 
3. Remove che reservoir and che adapter aad vash the reaainiag Cl8 

cartridge by adding dei~zed water to Che top of tbe carcndge 
(about 5 1111.). Pull the vacer chroagh the ·c18 c:arcridge &ad disc:ard 
chis wash • 

' • 
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• 4. Prepare a Bond-nut Aro..tic Sulfonic AcJ.d cartridge by 
vaahiag the can:ridge "1th 5 -.1. of 'besane. · S ail. of methanol and 5 Ill. 
of deiold.zed vacer • 

.s. Connect the C18_ cartridge onto the top of the Aroaatic Sulfonic AcJ.d 
cartridge using an·adapter. 

6. Connect a 30-.X. disposable ayringe onto the the-top of the tend
cartridge ay•t- using all adapter. Md 20 lllL of SO% methanol in 
veter into the syringe and puah the aolutioD through the tand•m 
cartridge sy•t- (race of_l drop per aecoDd). · 

7. Remove the top part (the 30-cL ayringe and the C18 cartridge) aod 
vaah the reuillillg Aro..tic Sulfonic .u:id cartridge v1th S ail. of 
methanol.. S Ill. of deionized water &Dd S Ill. of pH 3.S phosphate 
buffer solutioa. 

8. Elute the CL 243.997 fr- the Aromatic S..J.fonic Acid cartridge vith 
10 1111. of pH 6.S elution aolvent (B.S) into a 25-tal. beaker. 

L. Partitioning"Clean-

J. Adjust the pH of the solation from atep &.8 to 2.0 using 6! 
hydrochloric add and a pa meter. 

• 2. Pour the pH 2 solution into a 12S-ml. aeparatory funnel. Part1Cioa 
the aqaeous phue with 2 z 20 1111. of methylene chloride, shaking for _ 
30 secoads eacl! time. · 

3. Combine the loaar mechyleoe chloride layers in a 100-ml. pear-shaped 
flask aad evaporate to dryness. 

4. Dissolve the residue in 2 mL of water. (If necessary, sample may be 
left overnight and injected tbe nut day.) 

M. Liquid Cbr.,..tograob.ic Analysis 

1. After obtaiiliag the proper chromatography and response. inject, in 
aequeoce. a SO<>-mcL aliquot of the CL 243,997 working standard (0.1 
mcg/mL). 500-m:L &l.iquota of cvo samples aad another 500 mcL of the 
vorkiag ai:aadazd. · 

2. U a s-ple peak goes off-scale, dilute aa aliquot co an appropriate 
volume vi.t~ ~o.t.aaized water and reinject. ?be dilution factor 
(D.F.) is t!le: included in ~he calculations (see Section N). 

3. Use the average P,eak height of the standards bracketing the samples 
for the quanti:at1on • 

• ' • 
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• 
H. Calculation• 

For each •-Pl• calculation;uae the •-ple peak height·and the •-rage 
peak height aeaaure-oc of the external standard obtained before and after 
the sample injection as follow: 

R(SAMP) X (VI) x (V3) X C(ST!)) X (VS) X (DF) 
ppb • &(StD) x (W) X (V2) x (V4) X 1,000 

' 
· Where: 

&(SAMP) • Peak height of &411lple, 

&(STD) • Average peak height of vorklag standard. 

V • Weight of saaple taken for analysis in grau an a dry basis*, 

VI • Volume in IIIL of extracting solvent (400 IIIL), 

V2 • Volume in IIIL of extract taken for analysis (160 1111.), 

V3 • Vol11111e in IIIL of final solution used for HPLC anal.JSis, 

V4 • Volwn in mcL of sample solution injected. 

• C(STD) • Concentration in mcg/mL of standard solution, 

VS • Vol11111e in mcL of standard solution injected, 

D,F; • Dilution factor. 

Figures M-1713,02,A and M-1713,02,B shov typical chro1Utograma for ~he 
analysis of Ct. 243,997 residues in soil, 

. --
•To determine the dry veighc of soil used for analysis, calculate as 
follow: 

·•1. 
Corrected Sample Weight (V) ~ Initial Sample Weight (S0g) x 100 - %mo1acure 

100 

• ·.._ A-~
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