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NI-25: IM-1-4 Soil -

"' S NI-25: Method of Analysis for IM-1-4, a metabolite of NI-25, using LC/MS/MS
L. In'troduction e o L
A. Scope
. An analytical method is descnbed here for the analysis of IM- 1-4 in soil as def ned in the
Pestxcnde Assessment Guidelines, Subdivision O. This method has been verlﬁed durmo the -

method deve]opment stage at the spike levels of 10 ppb and 300 ppb (see result summary in

Appendlx) and will be more formally vahdated

B. Principle '

In thxs method an accelerated solvent extractor (ASE) is used to extract IM 1-4 from soil
samples. A soil sample is packed in a stainless steel ASE extractlon cell and extracted using
04N NH4C1 in water and methano! mixture (40:60). The extract is then condensed and.
loaded onto a Extrelut cartridge and elute with dichloromethane. The eluted dlchloromethane
' ' _ . isdried using TurboVap and reconstltuted using ACN: water mixture before mJectron onto.
| ~ .LC/MS/MS. Quantification of these residues is accomphshed by hlgh performance lxquxd
chromatooraphy using a MS/MS detector ‘ :

C. Structure

CCloNN
CIM-14

© IL  Materials

Reaaents and Solvents were used as recezved from supplzer, unless. otherwzse noted.
Equzvalent reaoents and equipment may be substituted where approprzate '

A. ‘Reégents, Solvents and Preparations.

1L Acetonitri!e, B&J, Cat. No. 015-4 or equivalent
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P

B Water EM HPLC Grade, VWR Sc1entxf c Cat No EM WX0004-l or equnvalent

Sand EM- SX0070-1 EM Scxence or equnvalent

. Acetxc acxd EM AXOO73 13 EM Scxence or equwalent

Hydromatrxx Varxan CEOA293 Varian -

NH4Cl EM-USP 7165 EM scrence or equxvalent

2 Tns 2- Ammo—2 (hydroxymethyl)-l 3- propanedlol AX0945 3, EM Scxence or equnvalent ;.

l.ON NH4Cl solutlon preparatlon: Add 12.4g Tris w1th 5.35g NH4Cl to 1.0L volumetrxc
flask and bring up the volume with water. Then take 500mL of this solution and transfer to -

- another 1.0Lvolumetric flask, add 292mL of 0. lN HCI mto the flask and brmg up the
, volume thh water. : -

' B. -Equipment -

o

Graduated Cylinders appropriate sizes .

' Aéc'elerate‘d solvent extractor, ASE 200, Dionex L
5 Analytlcal Balance
. Autosampler Vials, 1 ml, clear, Wheaton, Cat. No. 223682 . ~ -

."Dispos_able Pasteur Pipettes -

B Polypropylene Centnfuge Test Tube, 50ml -

’ _Volumetnc Plpettes appropnate sizes, class A o

-Pipertes_, appro'priate siz_es, Oxford or equivalent _' g

S Digifal Pipettes, appro_priate sizes, Eppendorf or equivalent

e .

- 10. Glass c-ollection tubes, 50 ml '

Nylon Acrodxsc filter (13 mm, O 45 p.m) Gelman No 4426

- 12 Scxex API I+ LC/MS/MS system, Perkln Elmer or equwalent’.
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13. HPLC pump, L6200, Hitachi, or equivalent
14. Autosampler, AS’ZOOO, _Hitacﬁi, or equivalent : o o S

IS, HPLC column, YMC-ODS-AQ, 3.0x 150 mm, 5 um particle size, 120A pore size

16. Extrelut cartridge, Merck 11737
: i7. TurboVap II, Zymark or eqlri\/alent
" Analytical Standard_s', :
,A'm’zlytica'li Standards avazflableﬁom Rhéne-Poulenc Ag Company

1. IM-1-4 .

JIL Standard Solution Preparation ‘

A.

General

1. The concentrations of standard solut:ons should be adjusted to account for the punty of

the neat solid standards.

2. After preparatxon standards should be transferred from the volumetrlc ﬂasks into screw-

capped amber bottles to prevent possnble photodeoradatxon

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

Fortiﬁcation and Calibration Standard Solutions

The followmg is provzded as an example of how standard solutzons may be prepared
Other concentrations may be used as appropriate.

1. Weigh 0.1000 g (+0.1 mg) of each analytical standard individually into 100 ml volumetric
flasks. Dissolve each analytical standards in methanol (or ACN: H,0 rnixture 50%) and
- mix well. Dilute to ﬁnal volume with methanol (or ACN HZO 50%) Concentration of
7 'each standard is 1000 pg/ ml
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. ' o ':'2_. ‘ Wlthdraw a IO 0 ml ahquot from each ofthe 1000 pg / ml mdwrdual standards and add to -
' ’ . 2100 ml volumetrlc flask. Drlute to volume wrth methanol (ACN 0, 50%) The v '
A .concentratxon of this standard is 100 ug / ml _ Coe e e

&

" By further dxlutlon ofthe 100 ng/ ml standard wnth methanol (or ACN: H10 50%)

‘prepare a series of standards to serve as fortification standards or callbratlon standards

W

, IVI .Met.h‘ods of Analysis .
T he tzlde symbol (~) zndzcates approxzmately

7'71 Yo symbol indicates.an approprzate stoppmg pomt Samples may be stored in

freezer(< 0° C) overnight and allowed to come to room temperature oefore contznuznO. e
| ;A;' " Sample Preparation "
1L Use samples as recexved from | processor :
‘_2 Wewh ~30 0 g of soil into 2 50 ml centrlfuge tube (See Sectron VIII note) .
. - o . | 3. Fomfyas necessary and then let stand at least 10 minutes. - '
. | ‘ | '4 Add ~ lOmL of hydromatrlx to soil sample shake unnl well mlxed

| 5. Pack soxl mtxture into 2a:33 ml stamless steel extraction cell (thh two f lters .
at bottom of the cell), top the cell wrth sand if necessary :

. B. Sample Extractlon o

1. Load the extractron cells onto ASE system

2 Extract samples usmg the ASE condmons descnbed in thxs method '
3 After extractxon ﬁmshed ad_;ust the ﬁnal volume of extract to 60 mL (°) ; .‘ '

C Sample Clean-up

Transfer 30 mL of extract into TurboVap tube (usmg <rraduate cylmder) andl .‘ B
nnsmo cylmder wall with some methanol v .

: 2 TurboVap at ~50°C & 1 bar to evaporate all the methanol out of the extract
(fnal volume is about 10 mL). ) : "
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. I 3. Transfer the extract onto an Extrelut cartrldge gradually, rinse the test tube
o thh small amount of water if necessary. : _ .

4. Let the.cartri,dge sit at least 20 min to absorb all the aqueous. L . '

) 5. Elute with a total volume of ~75 mL of dichloromethane onto the Extraelut
cartridge, and collect all the fractions. (It may be easy to separate 75 mL into
three 25 mL fractlons, and use the first fraction to rinse the Turbo-Vap tube '

- used in step C 3 and sonicate |f necessary)

B Y

6. 'Add about ~0.5 mL- ethylene glycol into d|chloromethane Evaporate all the
" dichloromethane using TurboVap at ~30 °C and 0.8 bar (small amount of -
ethylene glycol will remain in the tube) ' ' : o

7. Dxlute the extract in TurboVap tube using 50 50 ACN water mixture to
S desired concentration (may first dxssolve extract in 100% ACN, then mix thh
~ equal amount of water) -

8. Somcate an‘d filter into LC/MS vials for LC/MS/MS analysis. _ EE

V. ASE Method

| . B ' Method for IM-1-4:

100 °C

, Temperature =
Pressure: 1500 psi .
- Preheat: R .- 0 min with valve ¢
' Heatuptime:. " " Smin. :
Static time: - ' . 15min
* Static cycle - - .3 times
Flush volume: - 90% of cell
Purge Time: - "7 140 sec

1.0 N.NH4Cl in water’

. Solvent #A:
~ Solvent #B: ‘ ~+  methanol
- Solventmixing ratio: | A/B40:60

VI. LC/MS/MS

Instrumentation

- Instrument used:

Perkin Elmer Sciex API IlI+ LC/MS/MS system o

- Hitachi L6200 HPLC pump
. " PE Turbo IonSpray Electrospray Interface
Hitachi ASZOOO autosampler
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B. Conditions I } :°- N

| Ionizat?on: - _ o 'Electr‘os'pray (TufboIonSpray),‘positi_ve ion iﬁode '"
Cﬁrtﬁain_gg;s flow: : N‘itr‘oge"n at~1.2 L/min V
Nebulizer pressure: 55 psi |

’ Tur_bo IonSgn;av Settings: - Heated air at ~4. 75 L/mm 500° C
MS Mode: | - . ' MS/MS with multiple reaption monitorir;g (MRM)

b}iﬁce volage: sy o
Collision gas:. | - o Argon at approximately 275 xvlo'lé‘atoms‘/cmz'
Collision energy (R2-RO): 13‘v-3_o'v=-17_v P

o Mass Transitions: ~~~ IM-1-4: 157/126 |
. o Coumn: . YMCODs- AQ,30x150mm SpmpamcleSIZe, 120A
S o pore size . :
" Mobile phase flow rate: 0.5'ml/min split to ~150uVmin -

_ Mobile g'hase cbmgosition: . 40% Acetonitrile / 60% (1.0% Acetic acid in Water)

fnjection volume: oo 25ul
Retention times: “ ':: See Chromatograms and data reports

i

VII. Quantification of Residues
'A. Calibration Curves

1. Linear regression should be used to:' generate a calibration curve for the aﬁalyie. Atleast -
four different 'staf;dard concentrations should be run with each set of samples. Standards
should be interspersed with samples to compensate for any minor. change in instrument -

, o . - response Extracts should be diluted such that the peak areas obtained are within the area

. o o _range between the lowest and highest standards injected. ‘
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V_ersion 1

2. .'“Livnear regression coefficients should be calculated from ‘peak area’ (or“peak height’) - ‘
‘ versus ‘nanogfam /ml injécted’. Data from the analytical standards should be fit to the '
linear’ equatlon, y=a+bx. T

where: Ly= peak area or hel ght

L . ‘a=calibration line intercept

. - b=calibration line slope

" x=conc of analyte in inj soln

" B. A Qpantiﬁcatidn of ReSidues .

1. . IM- 1-4 should be quantxf' ed by companson to xts standard curves obtamed from a lmear.
- regressxon analysxs of the data. ‘

2. Equations -

21 Conc‘entration.ovf analyte in sample in ppb (parts per billion). S |

'z_=_ (-2 /b c/d

where: peak area (or helght) response of analyte of interest:

. a=intercept of cahbratxon Ime from lmear regressxon
(area or hexght)

b = slope of calibration curve from lmear regressnon -
(response per ng/ml)

L c= final volume of sample (ml)
. d=sample wexght (2)
z=conc of analyte in sample (ppb) .

22 Corrected conEentxﬁtion of a‘nélyfe in sa.m'ple_in ppb. R

Z’=2z XC
© where: . .- - Z' = .corrected concentration
B sz = concentratxon found from curve - '
- "C = converswn factor
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23 Percent recovery .

% recovery (ppb found in fort samgle - ggb found in UTC1 X 100%

actual fomﬁcatlon level in ppb

VHI. Comments and Notes

Ethylene glycol: The present of ethylene glycol in final extract may cause signal depression in
MS/MS detector for IM-1-4. There are two ways to get around this problem: 1.
Dilute the final extract as much as possible; 2. Prepare the same concentratlon
. of ethylene glycol in the standards. :

LC/MS/MS conditions could be modxﬁed for better sensitivity and eelectiyity.
ASE conditions may be modified for better extraction for each type of soil.
If a certain type of soil causes clogging in extraction cell, or the soil is very wet and dlfﬁcult to

mix with dispersion agent, using smaller soil sample size (such as 15 g) and more dispersion
agent is recommended .
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