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L' Introduction

A Sco_pe

'NI-25: Method of Analysis for IM-1-2, a Metabolite of NI-25, usihg LC/MS/MS

L)

‘ Ah analytical method is described here for the analysis of IM-1-2, a metabolite of NI-25, in soil
as defined in the Pesticide Assessment Guidelines; qudiv_ision O. This method has been
verified during the method development stage for four different soils at the spike levels of 10

_ppb and 300 ppb (see result summary in Appendix), and will be more formally validated.

Principle

In this method, an vaccelerated solvent extractor (ASE)'is used'vto extract IM-1-2, a metabolite
of NI-25, from soil samples. 30 grams of soil samples are mixed with dispersing agents such as
sand and hydromatrix; packed into ASE stainless steel extraction cells and extracted using -
50:50 acetonitrile and water mix at room temperature and 1500 'psi. The obt_ained extraction .
solution is then diluted and filtered before direct injection on to LC/MS/MS. Quantification of -

these residues is accomplished by high pérformance liquid chromatography using a MS/MS

detector. - L .
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I Materials

Reagents and Solvents were used as received from supplier, unless otherwise noted.
Equivalent reagents and equipment may be substituted where appropriate.
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A Réaoen'ts; Solvents and Préparations

1.

- .l..j' Acetomtnle B&J Cat No 015-4 or equ:valent

b' 2 Water EM HPLC Grade VWR Scnenuf c Cat No EM WX0004-1 or equnvalent

3. Sand EM SX0070 1, EM Sc1ence or equlvalent
4. Acetic aC1d EM AXOO7.> 1.: EM Smence or equxvalent o
5. Hydromatnx Part No 0019 8003, Vanan g

’ :B. ‘ Equibmenf' o
oL Accclerated solvent éxtractor; ASE ZQO,“Dione* -

2. " Analytical Balance

W

Autosarnpler Vials, 1 ml, clear, Wheaton, Cat. No. 223682

. * Disposable Pasteur Pipetfes_

s Graduated Cylinders, appropriate éizes .

o

- Polypropylene Centrifuge Test Tube, 50 ml
7. VolumetricPipettes, appropriate sizes, class A , o

8.  Pipettes, appropriate sizes, Oxford or equivalent

Digital ‘.Pipette.s, appydpriate sxzes, Eppgndqrf or .eqt'xi\;a]ent' ., |
10. Glass ‘collecn»on tubes 50 ml | |
11.” Nylon Acrodlsc flter (13 mm, 045 p.m), Gelman No. 4426

| 12. Scxex API I+ LC/MS/MS system Perkm Elmer or equwalent | B '.
i3 HPLC pump, L6200 Hltachl or equxvalent v

4. 'Autosampler,,ASZOOO; Hltachx, or equlvalent
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15. HPLC column, YMC ODS-AQ, 3.0 x 150 rrlm, 5 um particle size, 120A pore size
C. Analytical Stapdards .
Analytical Standard available from Rhéne-Poulenc Ag C orhpany '

I IM-1-2

L. Standard Solution Preparation

A General

1. The concentrations of standard solutions should be adjusted to account for the purity of

the neat solid standard.

2. After preparanon standards should be transferred from the volumetnc ﬂasks mto screw-

~capped amber bottles to prevent possxble photodeoradatxon

3. Store standard solutions in the refrigerator-at or below 4.°C when not in use. .

s B Fortification and Calibration Standard Solutions

+

' The Jollowing is provzded as an example of how standard solutzons may be prepared
Other concentrations may be used as approprzate - :

1L Weigh 0.1000 g (0.1 mg) of each analytical standard individually into 100 mi volumetri_e
flasks. Dissolve each analytical standards in ACN: H,0 mixture 50% and mix well.
Dilute to final volume with ACN:H,0, 50%. Concentration of each standard is 1000 pg/ -

2. Withdrawa 10.0 ml aiiqUot from each of rhe 1000 pg/ rril_individual standards and add to
2100 ml volumetric flask. Dilute to volume with ACN:H,0, 50%. The concentration of

this standard is 100 pg / ml.-

3. By further dilution of the 100 ug / ml standard with ACN:H,0, 50%, prepare a series of :

standards to serve as fortification standards or calibration standards.

4
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. IV Methods ofAnalysns

The tzlde symbol (~) mdzcates approrzmately ' e oo e L

" The symbol mdzcates an approprzate stoppmg pomt Samples may be stored in
free er( <.0° C) overnzght arzd allowed to come 1o room temperature before comznumg

o AL - Sample Preparation ' N
B 1 Use ??mples as received frorn"proces_sor.
2 Weigh ~30;0' g ofsoil into a 50 ml centrifuge tube (see Section VIII,_note}._ R

Fortify as necessary and th'en -let stand at least 10 minutes.

w

4. Add ~10mL of hydromatn‘( to sonl sample, shake until we]l mlxed

5. Pack soil mixture into a 33 ml stamless steel extractlon cell (with two ﬁlters R
at bortom of the cell), top the cell with sand lf necessary S

B. Sample Extractlon -
. . : L Load the extraction cells onto ASE system
-2 Extract samples using the ASE condmons descnbed in thls method
3 After extractlon ﬁmshed dllute sample with hydro-water if necessary and
- pass sample extract through a2 Gelman 0.45 um filter using a syringe and
" .aliquot into LC v1al (dllutlons may be needed for high concentratlon
vsamples) ' : : :
. V. ASE Method- -

- Method for M-IAZ:* .

- Temperature: .~ - " room temperature: (0 °C on ASE setting)
Pressure: -~ . - 1500 psi o
" Preheat: o . Ominwithvalvec -
~Heatuptime: = ... - - default - o
Statictime: . - .)  Smin .
o o . Staticcycle | 4times .
L LT - - Flushvolume:, ..~ .~ ' 80% ofcell
' .- PurgeTime: - -~ - - 180sec
“.+ = Solvent#A: = . ... ACN '

‘ | ‘ Solvent#B: . oo water
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VI LC/MSMS
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NI-25: Soil .

. : Solvent mixing ratio: '\ A/B 50:50 -

A Ipstrumentation' -

Instrumentused: -~ . lPerl\m Elmer Scnex API IH+ LC/MS/MS svstem
C o " Hitachi L6200 HPLC pump . :
~+ . PE Turbo IonSpray Electrospray Interface
s ;Hltachx AS’OOO autosampler

'B. Conditions
Ionization: D 'Electrosprav (TurboIonSprav) posmve ion mode '
Curtain gas flow: .

: ‘Nltrooen at, ~] 2 L/mm

) Nebulizergreesure: . ""55 psi -

B - Turbo .IonSgrav Settings: |
- MS Mode:

" Orifice voltage:

' Collision Agas:‘ -

Collision energy (R2-R0):

 Heated air at ~4.75 Limin, 500°C .

R

"MS/MS with multiple reaction monitoring (MRM)
- 50 V
_.'Aroon at approxrmately 275 X 10"’ atoms/cm

‘ ‘13V 3OV—-17V

Mass Transitions: IM-1-2 - 241/1‘9'8

" Mobile phase flow rate: -
" Mobile phase comgpsrtion:‘
25w

Injection volume: ~

Retention times: -~

YMC ODS AQ 3. 0 X lSOmm Spm pamcle size, 120A ~
pore sxze - :

0.5 mU/min splittb ~150p/min

O% Acetomtnle / 60% (1. 0% Acetlc acnd in Water)

See Chromatograms and data reports.
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. ' © VIL Quantification of Residues
"’A.‘.’ Calibration Curves - o R ' ; ' ‘ ’ L

- 1. Linear regfeesion should be used to generate a calibration curve for the'anal;yte. At least -
four different standard concentrations should be run with each set of samples. Standards .
" should be interspersed with samples to compensate for any minor change in instrument
response. Extracts should be diluted such that the peak areas obtained are within the area

range. between the lowest and highest standards injected.

- 2. Lmear regression coeffi cxents should be calculated from peak area’ (or peak height’)

versus ‘nanogram / ml mJected’ Data from the analytxcal standards should be fit to the

linear equanon y=a+bx.

where:  y = peak area or height
a = calibration line intercept .
b = calibration line slope
x = conc of analyte in inj soln

. . . B.~ Quantiﬁcatiou o.f Residues'
l IM-1-2 should be quantifi ed by companson to the standard curve obtained from a linear

regression analysxs of the data.
2. Equations

'2:1  Concentration of analyte in sample in ppb (parts per billion).

) z= ‘(y-'a)/-b x ¢/d

. where. y = peak area (or height), response of analyte of interest -
' ' = intercept of calibration line from linear regres_sion

(area or height) . '
' b= slope of calxbranon curve from linear regression -
(response per ngml) : :
. ¢ = final volume of sample (ml)

) . ~ d=sample weight (g)
Ve z=conc of analyte in sample (ppb)

‘ o : 2.2 Corl'ected concentration of analyte in sample in ppb.
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Z =2z XC
where: . - . Z'= corrected concentration
o ~z = concentration found from curve
* “C =" conversion factor ( C =1 in this case)

23 Percent recovery

% recovery (ppb found in fort sample - ppb found in UTC) X 100%

. actual fortlﬁcation level in ppb )
VIIL Comments and Notes

‘ »DUe to instability of IM—'l 2 try to avoid any unnececsary delay between ASE extraction and
LC/MS/MS instrumentation. The maxium freezer storage time for IM 1-2 is 3 days. -

| LC/MS/MS condltions could be modlf ed for better sensmvrty and selectxvrty

- ASE condmons may be modiﬁed for better extractlon

If certain type of sorl causes cloggmo in extraction cell or the soil is very wet and difficult to.
mix with dispersion aoent, using smaller sonl sample size (such as 15g) and more dlspersmn .

agent is recommended
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