Ae

3.

»-1713.02
A.Thunachak/ch
02/25/88

Approved by:

J.M. Devine

AMERICAN CYANAMID COMPANY
AGRICULTURAL RESEARCH DIVISION
CHEMICAL DEVELOPMENT

P.O. BOX 400 :
PRINCETON, NEW JERSEY 08540

N

Racommended Method of Analysis

CL 243,997 imazapyr: HPLC Mathod for the Determination of
€L 243,997 Residues in Soil

Principle

Rasidues of CL 243,997 are c::rnc:ed from soil with 0. Sl sodium

hydroxide in water. After adjusting the pH to 2.0, furcher cleanup is

achieved by using solid phase axtraction cartridges. The solution is
then partitioned with aethylene chloride,

The methylene chloride 13
evaporated to dryness and the residue i3 dissolved in water.
Quanticacion of CL 243,997 is accomplished by liquid chromatography

using a UV detector (240 mm) and the external standard technique. The
validated sensitivity of the method 1s 5 ppbd.

Reagents

r

1. Analytical Standard: CL 243,997 [nicotinic aeid, 2-(4~isopropyl—é-

methyl-5=-oxo~2~imnidazelin=2-yl)~] analytical grade, kfown purity,
obzained from Amertican Cyanamid Company, Agricyltural Research
Division, P.0. Bex 400, Princeton, New Jersey (08540.

v,

T1988 American Cyananid Coupany

NOTE:

This methed supe:cedes M-1713 for the analysis of soil. This newer

method 13 essentially the same as the previous one except that a larger
sized aromatic sulfoanic acid SPE cartridge is now used.

This was
found to be necessary for sqils with very low organic matter.:
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" 2. Solvents, Specially Purified: B&J Brasd High Purity Solveat,
. ' American Burdick and Jackson, or equivalent.

a. Methanel

b. Mechylens Chloride

¢. Acatonitrile (UV grade)
d. Hexane

N

‘3. CheuicaIQ: 'naker Analyznd“langen:s, J.T. Baker Compdny.

a. Acetic Acid, glacial

b. Hydrochloric Acid, concentrated
¢ Sodium Hydroxide, pallets

2. Potassium phosphate, dibasic

4. Solutionms:’

a. Extracticn Solvent, 0.3N Sodiun Ezdroxihe in Water: Dissolve

80 g of sodium hydraxzide pellets in 4 L of deionized water, and
mix “11 -

b. S50Z Mechanol in Water:  Add 250 ul of methancl to 250 aL
of deionized water and mix uell._

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

’ _ . ml of deionized water in a 500~ml volumetric flask. Dilute to
° : the mark with deionized water and mix well.

d. pH 3.5 Phosphate Buffer: Dissolve S gfans ofbpotassiun

phosphate, dibasic, in 1 L of deionized water, adjust to pH 3.5
with 6N hydrochlorzc acid.

S5, Solid Phase Cartridge Elution Solvent: Dissolve 50 g of potassium

phosphate, dibasic, in ! L of delonized wazer, and adjust to pH 6.5
- with 6N hydrochloric acid.

6. Deionized Water:’

Millipore's Hl;li-q Water or equivaleu:. T
7. Liguid Chrann:quaphic Mobile Phase.

Mix 700 =l of dezonized
water, 3G0 mL of methanol and 10 alL of acetic acid.

Filser chrough Lo
‘a Rainin Nylon=66 (0.45 um) filter or equivalent. S -
c. kggaracus '

1. Balance, Analytical: Sartorius, precision of + 0.05 og.

2. Assorted Glassware: General laﬁoratory.

‘3. Flash Evaporatar:

Buchler Instrumeats Model PF-10DN or equivalent g
. equipped with a heated water bath wmaintained a: approximately 35°C

in which the evaporation flasks can be partially submerged.
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4.

3.

6.
7.-

M{croliter Syrioge: l—uL; Gleneo, Ho. 19925=1,

Lisuid Chromatograph:
Kratos, Spectroflow Hodel 400

¥ratos, Spectroflow Model 783 UV detector
Reodyne valve, Modal 7125, on—qnn loop

Detactor:
Sample Injector:

Recorder: SP 5270 récnrdins integrator, Spectra-Physics.

HPLC Column: 15 cm x 4.6 mm ID, LC-8-DB (octyldimethylsilyl,

. deactivated for basic compounds), Supeleco, Inc., Cat. No. 5-8347.

10.

1.
‘12,

13.

l4.

15.

16.
17.

18.

Plastic.Szringt: Disposadle, Luer Lok, 10-alL and 10-nlL capacity,
Beckton Dickinscn. - '

Adspters: Fart #636001, Analytiches In:etutionll.

Vac=Elut Processing Statiom or Equivalen:.

Cat. No. AL 6000
Analytichem Internacional.

Filter Paber:

‘Glass microfidbre, Uhatman 934~AH, 9~cm diametes
Solid Phase Extraction Cartridges-

Bond=-Elut Cl18 Cartridge (1,000 ug)

Catalog Numper 607406,
Analytichem International.

Bond-Elut Arcna:ic Sulfonie Acid Cartridge (1,000 ng)'
Cacalog Numbar 617406, Analycichem International.

Centrifuge: Dannn Model C4=500, 1EC Division, Heedham

Massachusects, vith appropriate head for 500-nmL ho:tle;.
pE Meter: Orion Model 701A or equivnlen:.

Cencrifuge Bottles:.

500-al. capacity, wide~mouth polypropylene,
Catalog Number 05-362~24, Fisher Scientific Company.

Horizontal Becipracating Shaker:

A.H. Thomas Con;nny,.no.m8291-510.

Aquatest 1IV: Xarl Fisher moiszure titrator (or equivalen:),
Phocovolt Corporatiom, Indianapolis Indiana.

Reservdir:

75-nL capacity, Ca:alog Number 607300, Analy:ichen
In:ernacional
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1.

2.

3.
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D. Prag:rn:lon of Standard Solu:ionr

Stock Solutioms (Prepare Hon:hly)

Weigh accurately 10 + 0. OS mg of CL 243,997 analytical standard iato
a 100-nl, volumacric tlalk. Dilute to :ha vark with methancl and wix
well. This standard solution contains 100 mcg/ul of Q. 243,997,

N\
Standard Fortification Solutions (Prepare Weekly)

b.

a. Pipet 2 7.5—=L'aliquo:‘ot the atandard stock solution prepared

ia D.] {nto a 10-ul volumetric flask. Dilute to the mark with
daionized watcer and mix well. This standard solution contains
75 meg/ak of CL 243,997. . . ’

Pipet a 2.5~ul aliquot of the standard stock solution prepared .

" in D.] into a 10-alL volumetric flask. Dilute to the mark with
deionized water and mix well. This s:andard ‘solution contains
25 meg/al of CL 243,997,

c. Pipet a l-ulL aliquot of the standard solution prepared in D.2.b

into a 10~al volumetric flask. Dilute to the mark with
detonized water and mix well. This standard solution contaias
2.5 neg/ul of CL 243,997. . o

d. Pipet a l-mL aliquot of the standard stock solution prepared in

L.l into a 100=-al volumecric flask. Dilize to the mark with
deionized water and mix well. This standard solution contains -
! meg/mL of CL 243,997. -

. Pipet a 5-ml aliquot of the standard solution prepared in D.2.d
into a l0=alL volumetric flask. Dilute to the mark with

_deionized water and mix well. This standard solution containms
0.5 neg/ul of CL 243,997. .

f. DPipet a l-mL aiiquo: of the standard solution prepared in D.2.b

into a 100-al volumetric flask. Dilucte o the mark with =
deionized water and mix well. This standard solution
eon:a;ns 0.25 mcg/ul. of CL 243,997,

RPLC S:andard Solucions

a. Pipe: a l-olL aliquot of the standard stock solution prepared {n’

D.l inte a 100-alL volumetrie flask. Dilute to the mark with
deionized water and mix well. This s:andard solucion
_contalins 1 0 meg/mL of CL 243,997.

bh. Pipet 0. 5, 1 and 2 alL of the 1.0 mcg/mL standard solution
(D.3.a) into 10-ul. volumetric flasks. Dilute to the mark with

deionized water. These standard solutions containm 0.05, 0.1
and 0.2 meg/ml of CL 243,997, respectively.

. gk
CY 41 |

e Page 295



E. Liguid Chronatogranhic Conditions

F.

G. Sample Pregaration (Xeep soil frozen at all :ines except while nixing l
and conposizing)

v

H.

1.

2.

-3

Linearity Check: (The chromatograph

instrunent

Columns

" &« Columm Tenpetature.

- - .

Nota: The 0. meg/al, CL 243,997 standari should be pteplted

daily and is used as tha worktng stacdard for quan:lta:inn vhile
the others ars used lor the linearity check.

\

a. Puﬁp: "Kratos, Spectroflow Model 400. :
b. Detector: EKratos, Spectroflow Model 783 UV detector

15 cn x 4.6 =m ID, LC-8-DB (octyldimethylsilyl, deactivated
for basic cnnpoundl) Supaleo, Inc., Cat. No. 5-8347.

Instruneu: Condiriona o

koﬁi temperature {approx. 23°C)
b. Mobile Phase: thanal: Water: Acetic Acid
{30:70:1)

c. Flow Rate: . 1.0 mlL/min (npprox. 1500 psi)

d. Detector Wavelength: : . 240 vm
e¢. Detector Range: 0.005 AFS
f. Lcop Imjector: T 500 mcl

g. Recorder:

- 0.5 cn/min chart speed, 10 =¥
h. _Ra:en:ion Timn:

approximately 7 minutes

should be checked for iineari:y

of respcnse whenever a gew coluan or instrument is used.)

1.

2

3.

1.

2.

Adiust the APLC conditions to attain a peak'height of 10-502 fuli-
scale deflection for a 50-ng injection of ClL 243,997.

Injec: 500-mel aliquo:s of the solutions prepared in Section D.-.b.

®lot che heighn of each peak versus the nanograms injected to show
linearity of response. Significant departure from linearity over

‘this range indicates instrumental difficulcies vhich shoulid be

corrected before proceeding.

Mix the soil thoroughly renoving large stones and vegetation
to ob:ain a homogeneous sample.

Prior :o analysis the moisture content of the soil should be’

deternined by using an Aquatest Karl ‘1sher titrator or by oven
drying.

Decermination of Moisture

Before using the Aguatest unit, 1t should be checked for accuracy using a
standard water solution.

| R Y U
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I.

6.

il. Inje:t':hree 56 wmel aliquots of methanol fnto the Agquatest unit to -

decermine the water centent of the methanol. For a gwad bottle of

wethanol, the wacter centeat ahnuld be leas than 2 meg/umeL. - ?

Usipg a pan balance, weigh out 1.0 g of 3011 fron a wall-aixed
sampla onto & piece of weighing paper.

2.

3.

Transfer the sample to & liquid scincillation vial and add 10.0 al o
of methanal. A

4. Cap the vial and shake vigorogsly for | pinute.

Allow :hé sanple to settle for a:-leasc 10 minutces.

Inject duplicate 50-mel aliquets af the methanol extract into the

Aquatest unit. If duplicate values are not within + 10 of each
other make two zore injeztions.A .

7. . Inject smaller aliquo;s if the=t1:rl:10n tioe is greazer than two
nlnu:es.

8. Calcula:e the perceu: wvater in the sample by using the following
equa:ion.

X water = [Avé:age éngSK- Avefage m;gb] x 0.02 x 30 -
Wherse:

Average mcg, = Average ascrograms titraced for sauple.

Average mcg, = -Average micrograms titrated for wethacol blank
{sawme¢ volume of sample).

A = Microliters of sample injecred. T

9. If an Aquatest unit is mot avéilable,'dry a 50-g subsample of ..

scil in a hood or oven to constant weight to determine the moisture o
conteat. T ' '

Recovery Test

The validity of the procedure should alvays be demonstrated by recovery
tests before analysis of uoknown samples is attempted. ‘A fortified
sample should also be processed with each dailly set of samples analyzed.

1- Weigh a 50~z subsample of control soil {nte a centrifugé bottle

(S500-ul. capacity).

2. Add by pipet a volumeiof standard Eo::iiica:ion soluuicn approp:iane

to the fo::ifica:ion lavel to be :es:ed.

ﬁ.
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3.

b

10 <

Add the solutiod dropwise aid mix the sample well before adding tbe
extraction solven!:.

Continue with the ex:rn::ion and c.l.eanup steps as de.-cribed in the
folloving sections. i

J. Extraction of Soil-

1.

2.

3.

a.

S.

6.

7.

8.

Weigh nccun:cly 50 g of s0il into a 500-al centrifuge bo::.‘le.

350 nlL of 0.5N scdium hydroxide in water and cap the bottle ush:.ly
with the l:l.d..

Shake fo: 30 minutes on a reciprocal shtket.

Uncap the 114, bala.nee the centrifnge bo::laa with de!.oni:ul wvater
and cenzrtfuge at 1500 rpm for 10 minutes.

Decant the solution into a 500-wl graduated, aixing cylindexr. Add

SO ulL of extracting solution to the centrifuge ho::lg. Resuspend
the solids using a metal spatula.

Balance the bottles with deionized water and centrifuge che
resuspended soil sample at 1500 pm for 3 minutes.

Combine the wash solution with the first extract in the 500-=l

mixing eylinder, add enough extraction solution to the cylinder so
that the.total volume is 400 miL. Cap the cylinder with the stopper
and nix thoroughly. o .

Measure 160 al of the e::ucﬁ and transfer to a 400-al beaker..

Adjust the solution to pB 2.0 using 6N hydrochloric acid zad a pE
neter. .

Vacuum £ilter the pB 2.0 solution through a Buchner funnel fitzed
with 2 layers of glass f£iber f£ilter paper to remove the humic acid

K. - Solid Phase ‘E::ra:t‘.'.on Clem

1.

2.4‘

‘placed onto the top of the C18 cartridge using an adapter.

Prepare a Bond=Elut Cl8 cartridge using an Analytichen

Vac~Elut processing scacion by uashing the cartridge with 5 al ~f
mechanol md. 5 ul. of wvater. :

Connect & 75~ml reservoir in which a pledget of glass wocl has been

Pull the -
solution from step J.8 through the C-18 cartridge (rate of 2 drops
per secoud) and add the solutica inZo the reservoir umcil
all the solution is added,

Remove the reservoir and l:hé adapter aad wash the remaining C18

cartridge by adding deiomized water to the top of the carcridge _
(about 5 mLl). Pull the water through the C18 cartridge and discard
this wash. o

: "
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4.

5e

6.

7.

~r ~

Prepare a Bond-Tlut Aromatic Sulfonic Acid cartridge by

washing the cartridge with 5 ul of hmne. 5 ol of methanel and 5 wl
of deiocnized water.

Connect the C18 u:tridge onto the top of the Aromatic Sulfnnir. Acid’
cartridge ucing an adapter.

Conhec: a 30-nL disposable ayringe onto the the top of the tandem
cartridge aystem using an adapter. Add 20 =l of 502 ne:hunol in

water into the syringe and push the solution through the tacden
cartridge ays:en (race of 1 drop per second).

Remove the top part (the 30-alL syringe and the C1l8 cartridge) and
wash the remaining Aromatic Sulfonic Acid ecartridge with 5 ol of
methanal, S mul of deionized vater and 5 ml of pH 3.5 phosphate
buffer solucicn.

}

Eluce the CL 243,997 from the Aromatic Sulfonic Acid cartridge with
10 ul of pE 6.5 elution solvent {B.S) into a 25-mL beaker.

L. Par:itionigg;g}aanun

1.

2.

3.

4o

Adjust the pR of :he solution from atep :.a to 2.0 using 6N
hydrochloric acid and a pH meter.

Pour the pH 2 solu:iou inzo a 125-mL separatory funnei. Pafticion

the aquecus phase with 2 x 20 =L of methylene :hloride, shaking for
30 aeconds esach tima,

_ Coubine ‘the lower methylene chlotide layers in a IOO-uL pear-shaped

flask and evaporate to dryness.

Dissolve the residue in 2 ml of water. (If necessary, samble may be
left overnight and injeczed the next day.) ; .

M. Liquid Chruua:ngranhic Analxgis

1.

2.

After obtaining the proper chromatography and responsa, 1njec:,'1n
sequence, & 500-mcl aligquot of the CL 243,997 working standarzd (0.1

mcg/al), S500-ucl aligquots of tvo samples and another 500 mcl of the
working s:andt:d

If a sample peak goes off-scale, dilute an aliquot to an appropriate
volume with doionized water and reinject. The dilution factor

(D.F.) 1s the included in the calculations (see Section N).

Use the average pesk height of the standards bracketing the sanples
for the quan:i.ation.

il
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Calenlations
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For each ssmple calculation, use the sample peak height aud the average

peak height measurement of the external standard obtained before and after
the sample injection as follows: . '

R(SAMP) x (V1) x (v3) x C(STD) x (VS) x (DF)

PPb = = R(SID) x (W) x (V2) x (v4) __ x 1,000
o . .
- Where: '
R(SAMP) = Peak height’bf sample.

R(STD) = Average peak haight of working standard.

W o= weigﬁ: of sample taken for analysis in siaus o@ a dry basia*,

Vl = Volume in mL of extracting solvent (400 ul).

V2 = Volume in mL of extract taken for analysis (160 al).

V3 = Volume iz nl ot-fiual‘solucion used for EPLC analysis.

V4 = Volume in mclL of sample solution injected.

C(STD)

Concentration in =meg/al of standard solution.
vs = Volume in mclL of standard sclution injected.

D.F. = Dilution facror.

Figures M=1713.02.A and M~1713.02.B show :ypical chrowa:ugrans for ’he
analysis of CL 243,997 residues in soil.

®To determine the dry weight of soil uaed for analysis calculate as

follows:

»

Corrected Sample Weight (W) = Intcial Sample Weight (50g) x 200 = 2 moisture

S AN

100 .

| a¥
CY41

S ?a %Q c SRS




