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1.0

2.0

A CONFIRMATORY ANALYTICAL METHOD FOR THE
DETERMINATION OF CYMOXANIL RESIDUES IN Sou., WATYER,
AND POTATOES UsiNG LC/MS

Richard K. Trubey, Peter T.J. DeLuke, Robert W. Sund, and Joseph
P. McClory

SUMMARY

A thermospray LC/AMS based residue method is described for
confirmation of cymoxanil residues in soil, water, and potato tubers.

This document describes LC/MS conditions and results, Matrix -
extraction and clean up procedures are described in the residue method
reports intended for enforcement purpoies (References 1-3).

Recoveries ranged from 84-101% in soil fortified at 0.050-0.25 ppm.
Recoveries rafiged from 78-111% in water fortified at 0.0020-.

0.010 ppm. Recoveries ranged from 76-88% in white potato tubers
fortified at 0.020-0.10 ppri. Avéfage fetoveries were 94%, 98§%, and
81% in soil, water, and potatoes, mpecuvely

INTRODUCTION

. Cymoxaml {DuPont No. DPX-T3217) is the active ingredient in

Curzate® fungicide; registered for the control of many important plant
diseases. ‘Analyte structure, chemical name, DuPont code number, and
Chernical Abstracts registry number are provided in Figure 1.

- This method was ;:!cveloped as a confirmatory method for the

determination of cymoxanil residues in soil, water, and potatc tabers.
Applicability to other matrix types has not been determined, although
this method should be applicable to similar matrices (e:g., other watery
crops such as tomataes). Residue methods intended for primary support

of regulatory needs, including enforcement, are described in References

1-3. Extracis processéd by the “primary™ methods can be directly
analyzed (without additional work up) via this LC/MS method.

This LC/MS analysis provides confirmatory information in the form of
very selective detection: our MS conditions select only for ions

* corresponding to the molecular weight of cymoxanil. (Also, the use of
" HPLC conditions that differ froim the related enforcement methods

offers ap additional, but less importdnt; fMode of selectivity.}

Soil, water, and potato tubers were fortified and extracted using the
“primary™ residue meihods (References 1-3). Extracts were cleaned up
and concentrated according to these methods, as well.
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3.0

3.1

Aliquots of cleaned up samples were filtered and then analyzed nsing
positive fon, thermospray LC/MS. The mass analyzer was sef to detect
ions having mass-to-charge ratios (m/2z) of 199 and 216, which
correspond to the protonated molecular jon of cymexanil (MW = 198)
and an ammonium adduct (.., cymoxanil + NH,"), respectively. The
MS was operated in the Selected Ion Monitoring (SIM) mode.
Quantitation was based on the Reconstructed Ion Chromatogram (RIC).

~ Recoveries fanged from 84-101% in soil fortified at 0.050-0.25.ppm.

Recoveries ranged from 78-111% in water fortified at 0.0020-0.010
ppm. Recoveries ranged from 76-88% in white potato tubers fortified at
0.020-0.10 ppm.” Averdge reCoveries Wert 94%, 98%; arid 81% in soil,
water, amd potatees, respectively,

MATERIALS
Equiivalent equipment 2nd materials may be substitited unless otherwise

_ specified; note any specifications in the following descriptions before

making substitutions. The equivalency/suitability of any substitution
should be verified with acceptable control and fortification recovery

.data.

EQUIPMENT Lo
Standards Preparation: Mettler AE 160 series, 4-place analytical

balance (Mettler Instument Corp., Hightstown, N.J.); Pyrex® Class A
glass 10-, 50-, and 100-mL. volumeiric flasks (VWR, Bridgeport,
N.1.); Syringes, glass, high-performance, Luer-Lok® tip, 250-ul and
1009-L capacitics (Modsl Nos. 1725 and 1001, respectively .
[Hamilton Company, Reno, Nev.]); Syringe needies, #22 x 2", blunt )
(perpendicular) tip with Luer®™ hub, Cat. No. 72-15 (Alitech
Associates, Deerfield, 11L).

Sample Extaction: Covered in Refergnces -3, - e

LC/MS/MS Analysis (supplies):. Mitlipore "HV™ Durapore®
polyvinylidene fluoride membrane filters, 47-mm diameter, 0.45-pum
pores, Caf. No. HVLP 047 00 (Millipore Corp., Bedford, Mass.);
Filter apparatus, atl-glass, Cat. No. XX1504700 (Millipore Cotp.);
Filter units {disposable), Millipore Millex®-HV1 3, 13-mm diameter,
0.45-pm pores, Durapore® polyvinylidene fluoride membrane, Cat
No. SJHV 013 NS, (Miltipore Corp.); Syrifigés, Fortuna® disposable,
stetilized, 2.5-mL capacity, ail-polypropylene/polyethylens, Cat. No.

Z11685-8 (Aldrich Chemical Company, Milwatkee, Wisc}; Vials, = .~

Waters autosampler, I-mL capacity, clear glass with caps, Cat. No. .
WATO025054 (Waters Corporation, Milford, Mass.).




DuPont Report No. AMR 4171-96

LCIMSIMS Analysis (instrumentation): ...

Liquid Chromatograph (Waters Corporatwn, Mllford Mass.)
Waters 616 HPLC Systef, Sonsisting of Model 616 Pump (Ser. No.
MASKM3052M) and Model 5008, Controller (Ser. No. SXSKMOLOSM)
Waters Temperzture Control Module {(Ser. No. 1837). . . ..
Waters Column Oven Heater Module (Ser. No. CEM102354)

. Waters Model 717 plus Autosampler (Ser. No. M3(SKM2944M)

HPLC Columns (Mac-Mod Analytical, Inc., Chadds Ford, Pa.)

DO NOT SUBSTITUTE ANALYTICAL COLUMNS WITHOUT EVALUATING .

EQUIVALENCY

Zorbax® C8 Guard Cartridge, Part No. 820674;996
followed by

Zorbax® Rx-C8 Analytical Column, 4 6 mum x 25 cm, Part No. 880967-901

Mass Spectrometer (Finnigan MAT Corpofation, San Jose, Calif)
Finnigan Model TSQ7000 Mass Spectrormietér (Ser. No. TS 010025)
Firmnigan MAT. Thermospray LC Interface Module, Model TSP-2 (Ser. No.
01011001} .

Digital DEC3000 Model 300LX Computér (Sar Na. lemooxto)

ICIS Software (Version 8.2.1)

Other Instrumentation

Mettler PR602, 2-place, toploading analytical balance (Mettler
Instrument Corp., Hightstown, N.1.); Fisher Accumet° 15 pH meter
(Fisher Scientific, Pittsburgh, Pa.) |

MAGMAND STANDARDS

Reagents: Substitutions of equivalent reagents should only be made if
equivalency/suitability has been verified. Water, Milli-Q ™ TFypel
deionized, distilled water systcm (Millipore Corporation, Bedford,
Mass.); methanol, OmniSolv® distilled, Product ¥MX0488-1 (EM
Science, Gibbstown, N.].); acetic acid (glacial), ‘Baker Annlyzcd"
HPLC Redgent grade, Cet #9515-03 (J, T. Baker); ammonium
acetate, ‘Baker Analyzed'®, HPLC Resgerit prade, Cat. #0599-08

. (I. T. Baker).

" Standards: Cymoxanil, DPX-T3217-101, 99‘9%‘131}:0 (DuPont

Agriculivral Produets, Wilmington, Del).

- SAFETYAND HEALTH

No unusnally hazardous materials are used in this method. All
appropriate material safety data sheets should be read and followed, and
proper personal protective equipment should be used.

10

S -
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4.0 MemHoDs

4.1 PRINCIPLES OF ANALYTICAL METHODS

411 Sample Extraction e et e et s e s
Sampleextractwnsareperfonned acmrdmgmpmcedzmdetailedm
References1-3. . . . — . . . L.

4.1.2 FExtract Purification e v e s

SPE clean upe of sample extracts are described in References 1-3. The
only additional purification required is preanalysis filtration (0.45 pm)
of an aliquot of the final analysis solution, to prevent introduction of

particulates into the HPLC system. ™~
413 . LCMS Analysis S e F .

An HPLC separation coupled 10 a mass specu'ometer (\na a Lhermospray
interface) is the basis for detection and quantitation of cymoxanil
residues. The MS is operated in the positive, selected ion monitoring
(SIM) mode, set to monitor ions having m/z of 199 aind 218, which

- -7 cotrespond to the protonated molecular ion of cymoxanil (MW = 198)
and an ammonium adduct (i.e., cymoxanil + NH,"), réspectively.
Quantitation i3 based on the Reconstructed lon Chromatogram (RIC).

4.2 ANALYTICAL PROCEDURE

4.2.1 _Glassware and Equipment Cleaning Procedures o
Disposable labware are generally used in this method. Reusable . .
labware, including volumetric flasks for standard solutions, are cleaned . ~ = -
by washing with a laboratory-grade detergent followed by tap-water
rinses (3) and distilled water rinses (3), " A final acetone rinse may be
* used to remove the residual water and promote drying.

4.2.2 tion and Stabilii nt Solutions .

Prepare an aqueous 0.10 M smmoniuin acetife solution by wclghmg
7.7140.02 g of the reagent (@3_@9()1‘_{1_-_14 FW.=.77.08 g) in a plastic
weighboat, transferring (o | L of Mllli—Q® water (already contained ina
1-L beaker), and thoraughly mixing (magnetic stirring). Adjust the pH

n
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to 4.5 & 0.1 with glacial acetic 2c1d {magmetic stirting). Transfer this
solution to a snitable container for storage at ambient temperature.
Replace solution monthly (<30 days), or sconer if turbidity is observed.
Prior to use as an HPLC mobile phase component, this solution must be
filtered through 47-mm diam. filters (0.45-pm pore size).

Stock Salut!ons Preparation

424

If pbisible, use standards with a purity greater than 95% Prepare a
100+2-pg/ml. stock standard solution by diluting 10.040.20 mg of
cymoxanil to volume with methanol, using a 100-mL volumetric flagk.

Determine sample weights to 3 significant figures, The analytical
balance must provide a weight precision to at least 3 significant figures.

Clearly label a3 a stock solution with date prepared, analyte, and
concentration. Store this stock solution under refrigeration (4+2°C).
Replace stock solutions at 6 months, or sooner if chromatography
indicates significant degradation. ..

LY

Fortification Solutions Preparation. . _ ..

Y425

Prepare fortification solutions accotdmg to proccdurcs givenin
References 1-3.

Cafibration Solutions Preparation . _,.

1.00 mL of the 100-pg/mL stock solution (use a'syTinge or equivalent)
to a 100-L volumetric flask and diluting to volume with methanol.

- Prepare calibration solutions at concentratiofs over a rangs of

0.00500-0.100 pg/mL from dilutions of the 1.00-pg/mL intermediate
standard. The dilution solvent is 20%% methano! / 80% 0.10 M
ammonium acetate (pH 4.5) {v/v). A minimum of 4 standard
concentrations should be prepared over this range including the lower
and upper limits. Use the following table as a guide for standards
preparation.

Prepare a 1.00-pg/mL intermediate standard (cymoxaml) by transf‘em.ug U
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1.0 pg/mlL Standard Volumetric Size Final Concentration
. ‘ Aliquot (mL} {mL) {ug/mL)’ . .
0.0500 Sta0 L. L....0.00500
--. 0.100 ~10.0 . ..0.0100
0.200 P [ X 1 DO R X1 - 1 ¢
«0.500 . 10.0 0.0500 e —
- 100 . . 100 : . 0.150

Clearly label calibmation solutions with date prepared, analytes, and
concentration. Store calibration solutions in.a refrigerator (422°C) and
replace weekly (<7 days).

CAUTION: Glassware is » source of possible contamipation if not cleaned properly.

Rinse flasks 2-3 times with 50% methanol / 50% water prior (o preparing
standard solutions. .

426 SowrceofSamples .. . _ ____ . __ B
Soil samples (see Table 1 for characterization informatioxi) wero
obtained from two sources:

« Madera, Calif. (Sample Barcode No. 500039759, DuPont
Study No. AMR 3401-95)

- Environmental Studies Soil Bank, DuPont Agricultural
. " Products, Experimentat Station, Wilmington, Del. (“Drummer”
. Soil)
The “Drummer”” 50l has a high clay and % organic matter conteat, -
making it an especially good soil for residue-method testing. )
Water was obtained (28-Nov-93) from the Brandywine Creek (near the
DuPont Experimental Station, Wilmington, Del.).
Unfreated potatoes (tubers) were purchased locally (supermarket),
homogenized (ground with dry ice), and stored frozen 19-Nov-94.

427 Storage and Preprocessing of Samples | - ..
This information is available in References 1-3.

Y PO T - - e

4.2.8 _Sample Fortificatign Procedure .

This information is available in References 1-3.

WA e r a4 e s ekt Wen e e o et g

. * equivalent to ppm . ]

13

——— e s
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4.2.9  Analyte Extraction Procedu

This information is available in Referem:&s 1-3.
!

4.2.10 Analyte Purification Procedure

SPE clean-up procedures are available in References 1-3. Pnor o
instrumental analysts, an approximately 1-mL aliquot from each final

sample solution is filtered into an autosampler vial usmg a2.5-mL

plastic syringe equipped with a 0.45-pm filter (Millex -HV13)

43 Instrumentation

4.3, Description e et e

This method uses an LC.MS syslem for determination of cymoxanil
residues in a wide varicty of sample matrix types. Mass spectrometry is
the most widely acoepted technique for conﬁrma.tmn o[' resxdue
concentrations. ' T

The LC system componéhis dre listed m’Eqrmpment An isoetatic, |
reversed-phase separatmn nsmg a Zorbax Rx CS ana.‘!ytlcal column is
performed. M

HPLC requirements for an LC/MS system are miore stringent than for
LC/UV; the chromamgmph should have minimal pressure ﬂucmauons,
as this has a mzjor effect on mass spectibmeter baseline noise.

-+ -A low dead-volume, 0,5-jum pore filter is critical in the tubing leading
to the MS interface to prevent exposure of the MS interface to
particulates. (Finnigan MAT supphes an appropna.tc m—lme filter for
their MS system.} T

In addition to being a useful mobile phase buffer, ammonium acetate is
necessary to provide a proton source as part of the ionization process
occurring in the MS interface (in & thermospray interface, droplet
desolvation and analyte ionization occur fairly simultaneousty following
introduction of LC effluent — in the form of a bot aerosol —into the
MS source t=gion (References 4 and 5)).

The MS system is equipped with a hlgh pressure siwitching va.lvc,
between the LC and the MS source, to allow convenient diversion of LC
.efffuent to waste during time periods irrélevant to analyte quantitation.
This feature is essential in residue methods such that early eluting
sample materials are prevented from feuling the MS source. (especxally
over the course of numerous analyses).

14
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The mass spectrometer is a triple-quadrupole design equipped with a
thcxmospray source (see Section 41.3). However, a single-quadrupole
instrment would be cquwalent for this method (only one quadrupole —
Quad 1 — was involved in mass selectivity).

A typical full-scan spectrum is shown in Figure 2. Thc basc peak

- (greatest abundance) atm/z 216 corresponds id thié dmmoniunt adduct

{cymoxanil + NHy"). The other relevant peak (m/z 199) corresponds to
the protonated molecular fon.

For quantitation of cymoxanil residues, the mass spectrometer was -
aperated in the Selected lon Monitoring (SIM) mode, such that Quad 1*
selected both relevant i ions (m/z 199,216) Quant:tat:on was based on
the RIC. -

A low-level chromatographic standard (cymoxanil) should be analyzed
prior to the start of anatyses to establish suitability of selected MS
parameters. “In our work, the electron multiplier voltage was adjusted
such that the peak arca for a 0.100-pg/mL standard (100 pL injection)
yielded at least 10° counts for cymoxaml peak area {(sum of both i mns -
same as RIC). T A .

The typical lincar range for calibration standards was 0. 00500~
0.100 pg/mL (see Figure 3.

t

- "Ouads 2 and 3 were not invalved in mass seleciiviy {they were:cperated lo pass all masses through),

15
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4.3.2  LC/MS Operating Conditions . ... e s mrim - e —
‘Operating Conditions (FIPLC): o ) _ .
CO Tené: m ) o atn P S —
Ijjection Vol: 100puE . . - e e - -
Mobile phase: 40% methanol / ] ‘ AR PP
‘ 60% 0.10 M ammonium acetate, pH 4.5 - by
. (pH adjusted with glacial acetic acid). | B
Flow Rate: 1.00 mi/min
" Operating Conditions (MS): R
' (Reference: Conditions were recorded 28-Aug-1996, in instrument recopds; —
these would be considered typical) ' .
Vaporizer Tanp: 90°C LT LT oL T
Aerosol Terip: "103°C . . T e .
Source Block Terp.: 200°C ™ . " T L.D. T 0T N
Repeller: 100V ... . . oo o s e m e e
Electron nmltiphier voltage: 1600V, - — .ol ie s o e e s
SIM Mods (Q1MS), m'z 199.0, 216.0(0.50 sac.f_n@ss;_[l scan/sec])
433 Calibration Procedires . . . o e e e e m s e+ o ikt aa | mtmn
" Insgumentation calibration is based on average response factors

(defined in Section 4.4.1) calculated as the ratio of detector response
(chromatographic peak ares) to concentration of standard injected {(all

injections shaild be'same volume [100'uL suggestedD). -

I£ the relative standard deviation for an individual group of 3 standards -
is less than 20%, then the method is considered to be operating carrectly
(otherwise, appropriate corrective action, such as instrument  ~
[maintenance or trouble-shooting, should be taken). Standards at 3
concentration levels (minimmum) should be used to verify this criterion at
the begianing of a particular day’s analysis set as well as throughout the
day's run. T

The successfisl detection (/N > 5:1) of the lowest calibration staridard
is an additional criterion to be used to verify proper tuning and
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calibration 61' the instrument. Again, this criterion should be evaiuated
(and appropriate action taken, if needed) prior to running samples.

434 Sample Analysis . ) N

44

T - B iR

A sample analysis run should start out with 34 {minimumy i mJectmns of
standards {(covering at least 3 calibration concentrations), for asscssment
of system suitability and performance (see previous section).
Subsequently, no more than 4 samples should be injected between

standards, The analysis run should conclude with at least one standard
injection.

CALCULATIONS

erk : - F—— —_———irtm ot e s e s

The F’mmgandausystcmwasuscdto integrate, mmdprmtthc
relevant arca counts for each chromatogram. The analyst examined
each chromatogram (using the Finnigan program “CHRO” --gee
Table 2 for typ:cal integration parameters), manually mntegrawd the
peak(s) if netessary, then printed each chromatogram.

Area count responses (RIC) were manuaily entered into an EXCEL
Spreadsheet table (Microsoft Cerp., Version 5.0a). Spreadshest
fonnulaswmusedtneomplctethedataamlys:s,usmgthckaponso
Factor Method described below.

" Response Factor Method . . :
a._ Peak Area {counts) P
Response Factor (RF) Standard Concentration (ppm)

Quantitation of analyte concentration in fortified or treated samples is
performed based on the average response for standards preceding and
following the samples, as follows:

RF v = [(RFY) + (RF) + (RF3)) / 3, where
RF, = response factor of first standard,

RF; = responss factor of second standard, and
RF; = response factor of third standard.

Normally, RF; and RF; will preceds the sa.mple and RF; wxll follaw
(other, similar bracketing schemes are also legitirate), These response
factors (and also RFave) were calcutated by appropriaté formmilas
contained in the EXCEL spreddsheet.

Analyte residue concentrations are calculated as follows:

17




4.

ppm Found = L:629778)(1)(3.001)

DuPont Report No. AMR 4171-96

ppm Found = (Peak Area)}AF)(FV)(DF) s e

(RFava)(SW)
where .
AP:a]iquotfgmr' - . - R
FV = final vohume of sample in mL,

DF = dilution factor (if additional sample dilution by the LC/MS analyst
is required), and

SW =-weight of sample in grams.
Thepetoemrec:uvc:yism!mﬂawdusingd:c“ppmfbmd”andthe .
fortification concentration (ppm) in the following formuta: ’

ppm Found x 100

Percent Recov: o
ercent % ey Fortification Level

Examples . PR
‘The concentration of cymoxanil found in white potato sample 18
fortified at 0.020 ppm s calculated as follows (see Data Sheet Number
093096 in Appendix 1): Do

Peak Ares = 157,974 coomis L

Aliquot Factor = #8 mL/7.5 ml, = 13.2 (2 75-mL aliqnot was removed out of a 99-mL
uoetonirrils layer, during sample work up) .

Final Volume = '3.00 mL

Dilution Factor = }

RFawg = l7.743,397

Sample Weight =20 g

- (519791323000 _
ppm Found 07,743’397)(20)
- This value was reported as 0.018 ppm in Table 4.

- The concentration of cymoxanil fourd in Brandywine water sample 2C
fortified at 0.004 ppm is calculated as follows (see Data Sheet Number
091396'in Appendix 1): ) o ‘

Peak Ares = 1,629,778 counrs
Aliquot Factor= |

Final Volume = 3.00 mL
Dilution Frctor =2 |

RFuvg = 12,593,338 counts/pym
Sample Weight = 100 g

0.0176 -

T (LS a3s00) - 000388

i8
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This value was reported as 0.0039 ppm in Table 3.
5.0 RESULTS AND DISCUSSION
5.1 METHOD VALIDATION RESULTS

5.11__Detector Response ____

Figure 2 shows a full scan LC/MS (Quad 1) spectrum of a 10—p.glmI.
cymoxanil standard (a total Reconstructed Ion Chromatoyam isalso
shown, for réference purposes). The base peak (greatest abundance) at
/z 216 corresponds to the ammanium adduct (cymoxanil + NH4").
The other relevant peak (m/z 199) cotresponds €6 thé pidtonated
molecular ion.

For rolitine residie anzlysis, the mass spectrometer parameters were
established a3 described in Sectidd £3.2. Selected Jon Monitoring
(SIM) was performed, with Quad 1 selecting for m/z 199 and 216.
Quantitation was based on the spm of both. signals (RIC).

Figure 3 shows selected fon chromatograms for typical calibration

stendards. Standards typically yielded a linear response (Correlation

. ‘ } Cocff. >0.99) over a range somewhat greater than one order of
magnitude (but less than 2 orders of magnitude), such as the range

0005-0.100pg/mL(Figm-c4d=pmtssunhnsmnﬁarﬂcm'vc)

" As would be expected for the thermospray interface, system response
tended to drift over long periods of time (> 6-8 hr). Therefore, the
response factor metbod described in Section 4.4.1 was utilized (this
method uses the response of 3 standards injected closely in time to the
sample of interest, to quantify the sample).

R:pmmnvcchromﬂoglamsforuchamlyfammhsamplemam '

are presented in Figures 5-7.

5.1.2  Controls o e = e
Control samples were analymd ‘with each fortification set. No
" interferences were observed.,

313 es (A Precision)

Th:ssnhject:sﬂmmughlyaddmssedmlheongmalmethndmpom
(References 1-3). However, to assess performance of this confirmatory
. ‘ method, fortifications were made at various levels to each matrix type.

T

P

10
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Recovery results for the LC/MS enalysis of soil, water, and potato
tubers are presented in Tables 3-5. The following sumsmary table gives
the percent recovery range, average, and standard deviation for éach

52

53

Matrix Recovery Ranpe Average S.D.(n)
soii 84-101 ) 94 6(9
water 78-111 R R 7 ()
potato 77-88 . 8L smy
. SD. = standard deviation; 1 = sample population
5.L4 _Prtraction Efficiency

This subject is addressed in the original method reports (References 1-3).. ... .
‘

it Gntitation i ] cmr e e e

This subject is thoroughly addressed in the original method reports
{References 1-3). However, based on S/N of the lowest fortifications
evaluated for LC/MS, LOQs for this confirmatory method appear to be
somewhat below the leve] of the lowest fortification-analyzed (also,
control samples showed no significant chemical interference for either
mass “channe]”, in the vicinity of the retention time for cymoxanil),

This LC/MS method is clearly suitable for confirmation, from both -
sensitivity and selectivity standpoints. . '
Timing

This subject is addressed in the original method reports (References 1-3),
relative to the time required for sample preparation/extractions. The
LC/MS instrarientiti ‘dnishighlymmﬁedsolhntanalymmtypimuy
performed unatiended (e.g,, overnight). Each chromatogram requires

25 min to acquire. - ) T -

Therefore,: extraction, Ppurification, and anatysis of test sample sets
should routinely be completed within 24 hours.

- Modifications or Speciat Precautions
This subject is addressed in the eriginal method reports (Refersnces 1-3).,

— - - sem — e

20
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5.4 Method Rugpednesy . e -
Thamethodhasbenntestedonsoil, water, and potato tubers, .

Cnly the instrumentation specified in this report has been used for this
method to date. Due to éxcetlent sensitivity and selectivity afforded by
the LC/MS technique, method ruggedness (from an istromental

analysis standpoim) should be excelient, _ -
4.1 Stability . . : e e s R it en ot st ne + e e
Te solid standards shontd be stored at room tempesature, preferably in
adessicator. Other stability issies are addressed in the origina! method
reports (References 1-3).

zem Cerza - - Ceem imw e

——--...:— Y ——— T 1 W W e e e e pmimies b v

Due to the nature of LC/MS, this method has excelient spe.ciﬁcity and
low likelihood of chemical interference., ’

6.0 CoNGLUSIONS

Thig anatytical method is clearly suitable for the confinnation (including
quantitation) of cymoxkanil residues in 80il, water, and potatoes. Limits
of Quantitation/Detection are dictated primarily by aspects of the
origiral methods (References 1-3). T . .
The average recoveries for cymoxanil were 94%, 98%, and 81%: for )
soil, water, and potato tubers, respectively, All recoveries were

acceptable relative to cumment regulatory stan ’
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TasLET: Son. CHARACTERIZATION DATA

Madera, Calif* “Drummer™t .
Texture loam silty clay loam
% Sand 392 —_— 172
% Siit 440 520.. .
% Clay ' 16.8 . 3087
% Organic Matter R T sy
pH A 5.7
DuPont Sample ID 89745

. J16l2-1%0

- rm— e ® . el oan

1 rom Sauth Dakota




TABLE2: TYPICAL INTEGRATION PARAMETERS
: (Finnigan MAT “CHRO" software application)

Minimum peak
width

Label noise factor
Baseline window
Mutltiplet resolution
Area tail extension
Area noise factor
Baseline subtraction
Smoothing

DuPont Report No. AMR 471-96_

SorlQ

200r21
50.
10
10
- 20

3 points

24
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. TaBLE3: SoOIL RECOVERY RESULTS
. Fort. Level  Found
", . . _Sample ID Soil (ppm) (ppm) % Ree. I
819B Madera 0.050 0.043 B6. - . _. L
B19C Madera 0.10 .. 0.084 _ B4,

819D Madera ) 025 7. 70.241 9. ... ..
8208 Madera - 0.050 0.048 % . ... ... . .
820C Madera 000 ° " 0099. 995 ..o LTS -
820D Madera - 025 0246 . 99
821B  Drummrer 0.050... . 0044 -89 . . ..
821C . Drummer 010 0100 “TOO T v, o
821D Drummer 025 0253 .. 10}

Average v - 94 LT .

sD.=" r &6 A

Fp— . e

25
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. TABLE4: WATER RECOVERY RESULTS
- Fort, Level Found
Sample 1D .. Water {ppm) {ppm) % Rec. o e
IB . Brandywine 0.0020 Q0016 _ 8. . .. . " _ rm— o
1C Brandywine  0.0040 wondz - 105
1D Brandywine 0010 ° " 0.0111 111
2B ‘Brandywine  0.0020 0.0020 9R.... .
2C Brandywine  0.0040 00039 .. 97_ . _ _ . __ —_—
2D Brandywine  0.010 0.0097 97_. " L
B Brandywine  0.0020 00020. . 102 . .
3C ‘Brandywine  0.0040 o040 100 .. . .. I
3D  Brandywine 0.010 00092 ... 82.... o
Average=-.- ~-98 | | -
sD.= .. 9. -t

2%




x

. TABLES: WHITE POTATO RECOVERY RESULTS
. - FortLevel  Found
-Sample ID_ Matrix (ppm) {ppm) %Rec. = .
1B tubers 0.020 0018 .88 . ... D T
1C _tubers 0.040 0035 ., 8§ R .
1D tubers 0.10 0.082 82 . .
2B . tubers 0.020 0.016 78 T
2C: " fubers 0.040 0.031 .- 77
2D ' tubers .0.10 0.077 7 : .
IB. ° tbers 0.020 0.016 80 - _ .-
3C tubers ' 0.040 .0.034 85 —
D tubers 0.10 .. 0076 _-76. __ R
' ’ Average=" - - Bl N .
5D.= . . [ T, — = [ —
27 Tt
4__ ——
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. FIGURE 1: CHEMICAL STRUCTURES AND NAMES

-

N 'S o " Dupom Code Number:  DFX-13217
I 3 N ,I( Trivial Name: cymaoxanil

CAS Chemical Name:

?’. . - + 2-cymoN-{(etbylamino)carbonyl}-2-
.‘V ‘ i ; g '
Exact MW = 198.075 CAS Registry No.: 57966-95-7
: TUPAC Chemical Name: 1-{2-cyano-2-
hoeyiorinoacetyl) -ctiylures

2




FIGURE 2:  FULL SCAN THERMOSPRAY LC/MS SpectRuM OF

STANDARD (10.0 pa/mL)
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Intensit

Intensity

FIGURE 3: REPRESENTATIVE CHROMATOGRAMS: STANDARDS
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. FIGURE 3 (CONTINUED):  REPRESENTATIVE CHROMATOGRAMS: STANDARDS
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FIGURE 4: REPRESENTATIVE STANDARD CURVE

(Reference: Data Sheet No, 093096, Analysis Date 30-Sep-96)
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FIGURE 5:

DuPont Repoit No. AMR 4171-96 L
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. FIGURE 5 (CONTINUED):
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FIGURE 6:

REPRESENTATIVE CHROMATOGRAMS: WATER,
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FIGURE 6 (CONTINUED):  REPRESENTATIVE CHROMATOGRAMS: WATER
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FIGURE 7!
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REPRESENTATIVE CHROMATOGRAMS: WHITE POTATOES

DuPont Report No. AMR 417896 ~ ~

37...




DuPont Report No. AMR 4171-96 ~ "7

FIGURE 7 (CONTINUED):  REPRESENTATIVE CHROMATOGRAMS:
. WHITE POTATOES
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APPENDIX 1: METHOD VALIDATION RaW DATA SHEETS
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