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DETERMINATION OF RESIDUES OF DE-498 IN SOYBEANS
BY
CAPILLARY GAS CHROMATOGRAPHY/MASS SPECTROMETRY

E. L. Olberding, D. 0. Duebelbeis, J. L. Balcer, and B. J. Harnlck .
Formulations and Environmental Chemistry
DowElanco
Midland, Michligan 48641-1706

This supplement is for the determination of DE-498 in corn grain, forage,
and fodder. 1he only significant modification to the original method is

the use of a larger volume of extraction solvent far the analysis of corn
forage and fodder.

1. Scope

This method is applicable for the quantitative determination of
DE-498 (N-(2,6-difluorophenyl)-5-methyl{1,2,4)triazolo-[1,5a]}~
pyrimidine-2-sulfonamide} in corn grain, forage, and fodder at a
validated lower level of quantitation of 0.005 ppm.

N

I./ /
NS0, CH,
F H

.N-(2,6~difluorophenyl)-5-methyl(1,2,4)triazolo-[1,5a}-
pyrimidine-2-sulfonamide (DE-498)
2. Principle
DE-498 residues are extracted from corn grain, forage, and fodder
using a 90% acetones/10% 0.1 N hydrochloric acid solution. Following
evaporation of the acetone, the sample is diluted with 0. 005 N
hydrochloric acid and washed with hexane. The sample ls then
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purified using Cia and alumina solid-phase extractions (S-P-E). The
eluent from the alumina S-P-E is evaporated to dryness, and the
residue reconstituted with acetonitrile. The sample is then
derivatized with methyl iodlde to form the N-methyl derivative. The
derivatized sample solution is evaporated to dryness, reconstituted
Wwith toluene containing N-d3a-methyl DE-498 as an internal standard,

and analyzed by capillary gas chromatography/mass spectrometry (GC/MS) .

3. Safety Precautions

a. Each analyst should be acquainted with the potentlal hazards of
the reagents, products, and solvents used in this method before
commencing laboratory work. SOURCES OF INFORMATION INCLUDE:
MATERIAL SAFETY DATA SHEETS, LITERATURE, AND OTHER RELATED DATA.
Safety information on non-DowElanco products should be requested
from the supplier. Disposal of reagents, reactants, and
solvents must be in compliance with local, state, and federal
laws and regulations.

b. Acetone, acetonitrile, hexane, methanol, methyl-t-butyl ether,

toluene, and triethylamine are flammable and should be used in
well-ventilated areas away from ignitlion sources.

4. Equipment (Note 15.a.)

a. Gas chromatograph, Model S890A, Hewlett-Packard, Avondale, PA
19311, ' '

b. Automatic sampler, Model 7673A, Hewlett-Packard, Avondale, PA
19311. .

c. Mass selectlve detector, Model 5971A, Hewlett-Packard, Palo
Alto, CA 94304.

d. Mass spectrometer data system, Model 59970, Hewlett-Packard,
Palo Alto, CA 94304,

e. Balance, analytical, Model AE200, Mettler Instrument Corp.,
Hightstown, NJ 08520.

f. Balance, pan, Model BB2440, Mettler Instrument Corp.

g. Centrifuge, with rotor to accomodate 8-ounce wide-mouth glass
bottles, Model CU-5000, International Equipment Company, Needham
Heights, MA 02194.

h. Centrifuge, with rotor to accomodate 10-dram vials, Model
Centra-8, International Equipment Company.

1. Evaporator, N-Evap, Model 111, Organomation Assoclates, Inc.,
South Berlin, MA 01549, (Note 15.b.}
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J. Food Cutter, Model 84141-D, with number 12 chopper attachment,
Hobart Manufacturing Co., Troy, OH 45373,

k. Homogenizer, Polytron, Catalog Number PT-10/35, Brinkmann
Instruments, Inc., Westbury, NY 11590,

1. Mill, Wlley Model 4, with 3 mm screen, Arthur H. Thomas Co..
Philadelphia, PA 19105.

m. Shaker, variable-speed reciprocating with box carrier,
Model 6000, Eberbach Corp., Ann Arber, M1 48106,

n. Ultrasonic bath, Model 1200, Branson Cleaning Equipment Company,
Shelton, CT 06484.

o. Vacuum manifold box, Model spe-21, J. T. Baker Chemical Company,
Phillipsburg, NJ 08865,

p. Vial crimper, Part Number 8710-0979, Hewlett~Packard, Avondale,
PA 19311.

q. Vortex mixer, Model G-560, Sclentific Industries, Inc.,

Bohemia, NY 11716.

5. (lassware apd Materials [(Note 15.a.)

a.

Bottle, 8 ounce, round, wide~-mouth, clear, with
poly(tetrafluorcethylene)-lined screw caps, Catalog Number
B7784-1, National Scientific Company, Lawrenceville, GA 30245.

Column, capiliary gas chromatography, Durabond-17 liquid phase,
10 m x 0.18 mm i.d., 0.3 um film thickness, Catalog Number 121~
1713, J&W Scientific, Folsom, CA 95630.

Column inlet liner, deactivated, Catalog Number 5181-3315,
Hewlett-Packard, Avondale, PA 19311.

Column, alumina S-P-E, Catalog Number 7214-07, J. T. Baker
Chemical Company. (Note 15.c.)

Column, Cie S-P-E, Catalog Number 7020-07, J. T. Baker Chemical
Company. ({(Note 15.d.)

Column connector, S-P-E, Catalog Number 7122-0, J. T. Baker
Chemical Company.

Column reservoir, 20 mL S-P-E, Catalog Number 5-7021, Supelco,
Inc.. Bellefonte, PA 16823,

Cylinder, graduated, 2000 mL, Catalog Number 131-9058, National
Scientiflc Company.

Gas. helium, 99.995% purity, Scott Specialty Gases, Troy, MI
48083,
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J. Gas, nitrogen, technical grade, Scott Specialty Gases.

k.. Moisture trap, Catalog Number 7971, Chrompack, Inc., Raritan, NJ
08869. (Note 15.e.)

1. Charcoal scrubber, Catalog Number 7972, Chrompack., Inc.
(Note 15.e.)

m. Oxygen trap, Catalog Number 7970, Chrompack, Inc. (Note 15.e.)

n. Microdispenser, Model 310, 10 pL, Drummond Scientific Company,
Broomall, PA 19008.

o. Microdispenser tubes, 10 pl, Catalog Number 510G-310G-210G,
Drummond Scientlfic Company.

p. Syringes, SO and 250 ul, Model 700 Series, Hamilton Company,
Reno, NV 89520.

q. Vials, 2 dram, with poly(tetrafluorcethylene)-lined screw caps,
Catalog Number B7800-3, National Sclientific Company.

r. Vials, 10 dram, with poly(tetrafluoroethylene}-lined screw caps,
Catalog Number B7800-6, National Scientliflc Company.

s. Vials, autosampler, 2 mL, Catalog Number C4011-2, Naticnal
Sclentiflc Company.

t. Vial seals, Catalog Number C4011-1A, National Scientific

Company.

6. Reagents and Chemicals (Note 15.a.)

a.

Acetone, acetonitrile, hexane, methanol, methyl-t-butyl ether,
methylene chloride, and toluene (Optima Grade), Flsher
Scientific, Pittsburg, PA 15219.

Acetic acld, glacial, reagent grade, Fisher Sclentific.

1% Acetic acids/99% Methylene chloride (v/v).

Prepare by diluting‘lo mL of glacial acetic acid to volume in a
1000-mL volumetric flask with methylene chloride,

3% Acetic acid/97% Methylene chloride (v/v).

Prepare by diluting 30 mL of glaclal acetic acid to velume in a
1000-mi velumetric flask with methylene chloride.

Hydrochloric acid, 0.1 N, reagent grade, certifled

concentration, Fisher Sclentific.
. ]
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f. Hydrochloric acid, 0.005 N.
Prepare by diluting S0 mL of 0.1 N hydrochloric acid to volume
in a 1000-mi volumetric flask with distilled/delonlzed water.

g. 90% acetone/i0% 0.1 N hydrochloric acid solution.
Prepare by pouring 200 mL of 0.1 N hydrochleric acid into a
2000-ml. graduated cylinder. Add 1500 mL of acetone, swirl the
cylinder, and allow to equilibrate to room temperature. Adjust
to volume with acetone.

h. Sodium chloride, ACS reagent grade, Fisher Sclentiflc.

i. Sodium chloride, 5% (w/v].
Prepare by dissolving SO grams of sodium chloride in distilled/
deionized water in a 1000-mL volumetric flask. Adjust to volume
with distilled/deionized water.

J. Methyl lodide, minimum 99.5% purity, Catalog Number 28,956-6,
Aldrich Chemical Company, Milwaukee, WI 53233.

k. Methyl lodide, stable-isotope labeled, 12cpal, Catalog Number
29,675-9, Aldrich Chemical Company.

1. Triethylamine, minimum 99% purity, Catalog Number 13,206-3,
Aldrich Chemical Company.

m. Water, distllled/deionized, Corning MEGA-PURE Still, Model
MP-12A, Corning Glass Works, Sclence Products Division, Corning,
NY 14831.

n. Standard

N-{2,6-dif luorophenyl)-5-methyl(1,2,4)triazolo-[1,5al-
pyrimidine-2-sulfonamide (DE-498), analytical standard. =

7. Preparation of Standards

a.

2/

Preparation of Callbration Standards/Spiking Solutions

(1) Dissolve 0.1000 gram of DE-498 analytical standard in
acetone in a 100-mL volumetric flask. Dilute to volume to
obtain a 1000 ug/mL stock solution. :

(2) Dilute 10 mL of the above 1000 pg/mL solution to 1000 mL
with acetone in a 1000-mL volumetric flask to obtain a
10.0 pg/ml (10.0 ng/pl) initial solution.

Obtain from Sampie Coordinator, DowElanco, P.0O. Box 1706,
Midland, Michigan 48641-1706.
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(3) Solutions for spiking corn samples are prepared by

diluting the initial solutlion from Section 7.a.(2) above
with acetone as follows:

Aliquot of Final Seoln. Spiking Soln. Equivalent
Initial Soln. Volume Final Conc. =~ Sample Conc.
mL mL pg/mi ppm
5.0 1000 . 0.050 0.005
10.0 1000 0.100 0.010
25.0 1000 0.250 . 0.025
50.0 1000 0.500 0.050

The equivalent sample concentration is based on using a 10~gram
corn sample for analyslis.

(4) Solutions for calibration standards are prepared by
dispensing 200 ulL of the DE-498 spiking solutions in Sectlon
7.a.(3) above into 2-dram vials and derivatizing according
to the procedure described in Section 9, steps p through bb.

b. Preparation of Internal Standard Solution

(1) Pipet 2.0 mL of the 1000 ug/mL DE-498 stock solution from
Section 7.a.{(1) into a 2-dram vial.

(2) Evaporate the solution to dryness using an N-Evap
evaporator.

(3) Add 1.0 mL of acetonitrile, cap the vial, and sonicate for
5-10 seconds.

(4) Add 50 uL of triethylamine and 50 pl. of stable-isotope
labeled methyl iodlde (Section 6.k}, cap the vial, and
sonicate for 5-10 seconds.

(5) Allow the mixture to react with the methyl iodide for 30
minutes at room temperature.

(6) Evaporate the solution to dryness using an N-Evap
evaporator.

(7) Add 1.0 mL of a 5% sodium chloride solution, cap the vial,
and sonicate for 5-10 seconds.

(8) Add 5.0 mL of methyl-t-butyl ether, cap the vial, and
vortex the sample for 5-10 seconds.

(9) Centrifuge the vial for S minutes at 2500 rpm.

(10) Carefully transfer the methyl-t-butyl ether layer to a
clean 10-dram vial.

{11) Repeat Steps 8-9 three additional times, combining the
methyl-t-butyl ether layers in the 10-dram vial.

(12) Evaporate the methyl-t-butyl ether to dryness using an
N-Evap evaporator

(13} Add 20 mL of acetone, cap the vial, and sonicate for 5-10
seconds.
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(14) Transfer the
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acetone to a 200-mL volumetric flask.

(15) Rinse the 10-dram vial again with 20 mL of 'acetone, and

transfer the

acetone to the 200-mL volumetric flask.

(16) Dilute the solution to volume with acetone. Thls solutlon
contains 10.0 ug/mlL N-d3-methyl DE-498.

{17) Dilute 10.0 mL of the above 10.0 ug/mL solution to 1000 mL

with toluene
0.100 pg/mlL -

in a 1000-mL volumetric flask to obtain a
{0.100 ng/ul) solution.

Gas Chromatography/Mass Spectrometry

a.

Column

Install the split
column (Section 5

less liner (Section S.c.) and the capillary
.b.) on the split/splitless lnjectlon port of

the GC/MS following the manufacturer’s recommended procedure.

Typlical operating
capillary GC/MS:

Instrumentation:

Column:

Temperatures:

Column

injector

Interface

Carrier Gas:
Head Pressure

Linear Veloclty

Injection Mode:
Purge Delay
Splitter Flow

Septum Purge:

Injection Volume:

conditions for the determination of DE-498 by

Hewlett-Packard Model 5896A Gas
Chromatograph / Model S971A Mass
Selective Detector

J&W Scientific fused silica capillary
Durabond=~17 liquid phase

10 m x 0.18 mm {.d.

0.30 um film thickness

120°C for 1.1 minutes
120°C to 325°C at 20°C/minute
325°C for 5.65 minutes

320°c
310°C
helium

100 kPa
25 cm/sec

splitless
1.0 minutes.
50 ml/min

1.0 miL/min

2 ul
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Ions Monitored: N-methyl DE-498

m/z 134 (base peak ton)
(M -205; see Figure 1)

n/z 142 (M*-197: see Figure 1)

N-d3-methyl DE-498 {internal standard)
n/z 145 (M -197; see Figure 2)

Electron Multiplier: 1800 volts
A typical calibratlion curve is shown in Figure 3.
Typical chromatograms of a standard, control sample, and a 0.005

recovery sample for corn graln, forage, and fodder are shown in
Figures 4-12, respectively.

9. Recovery of DE-498 from Corn

a.

Use the Wiley Mill or Hobart Food Cutter to thoroughly grind or
chop the bulk sample.

Weigh 10.0-gram portions of the prepared control corn samples
into a series of 8-ounce wide-mouth bottles.

For preparing fortiflied samples, use part of the samples as
controls and fortify the remaining samples by adding 1.0-mL
aliquots of the appropriate spiking solutions (Section 7.a.(3))
in acetone to obtain concentrations ranging from 0.00S to 0.050

ppm.

For forage and fodder samples, add 10 mL of 0.1 N hydrochloric
acid and allow to set for approximately one hour.

For grain samples, add 100 mL of a 90% acetone/10% 0.1 N
hydrochloric actd extracting solution.

For forage and fodder samples, add 140 mL of a 90% acetone/10%
0.1 N hydrochloric acid extracting solutlon.

Blend the sample at high speed for 1 minute using a Polytron
homogenizer.

Cap the bottle and shake the sample for a minimum of 2 hours on
a reciprocating shaker at approximately 180 excursions/minute.

Centrifuge the sample container for 10 minutes at 2500 rpm.

For grain samples, transfer a 20-mL aliquot of the acetone/
hydrochloric acid solution to a clean 10-dram vial.

For forage and fodder samples, transfer a 30-mL aliquot of the
acetone/hydrochloric acid solution to a clean 10-dram vial.
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Evaporate the acetone using an N-Evap evaporator. (The volume
of liquid in the vial at this point should be less than 2 mL
for grain samples, and less than 4 mL for forage and fodder
samples.)

Add 15.0 mL of 0.005 N hydrochloric acid, cap the vial, and
sonicate the sample for 10-15 seconds.

Add 10 mL of hexane, cap the vial, sonicate the sample for
10-15 seconds, and then vortex the sample for 10-15 seconds.

Centrifuge the vial for 5 minutes at 2500 rpm and discard the
hexane (top) layer. Be careful not to remove solids at the
hexane/hydrochloric acid interface, '

The sample is then purified using the following S-P-E procedure
{Note 15.d.):

(1) Plaqe a Cis S-P~-E column on the vacuum manifcld box.
(2) Rinse the Cis column with 5 mlL of methanol.

(3) Condition the Cis column with 5 mL of 0.005 N hydrochleric
acid. (Do not allow the column bed to dry.)

(4) Connect a 20-mL reservoir to the top of the Cis column
using an S-P-E column connector.

(58) Transfer the sample solution from Step 9.m to the reservolir
and, with the aid of vacuum, slowly pull the sample through
the column. Without allowing the column bed to dry, wash
the sample vial with a 10-mL aliquot of 0G.00S N
hydrochloric acid and transfer the wash to the reservoir.

(6) Dry the sample vial using an N-Evap evaporator and save for
Step 9.0.

(7) Thoroughly dry the Cis column and attached reservolr by
drawing air through them for approximately 45 minutes.

(8) Remove the Cis column and attached reservoir from the
vacuum manifold box and save for the second S-P-E described
below.. -

The sample 1s purified further using the following alumina
S-P-E procedure (Note 15.c.):

(1) Place an alumina S-P-E column on the vacuum manifold box.

(2} Rinse the alumina column with 5 mL of methanol. (Do not
allow the column bed to dry.)

(3) Connect the Cig S-P-E column and attached reservoir from
Step 9.n.(8) to the top of the alumina S-P-E column using a
S-P-E column connector.

(4) Add 10.0 mL of methanol to the dried sample vial from Step
9.n.(6). Sonicate the vial for 10-15 seconds and then
vortex the vial for 10-15 seconds, making sure to remove
material adhering to the vial walls.
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aa.
bb.

cc.

(S) Transfer the methanol from Step 9.0.(4) to the reservoir

' and, with the ald of vacuum, slowly pull the methanol
through the Cis and alumina S-P-E columns. Without
allowing the column beds to dry, rinse the reservoir with
5.0 mL of clean methanol.

(6) Dry the S-P-E columns and attached reservoir by dfawing alr
through them for approximately 10 minutes.

(7) Remove the Cis column and attached reservoir from the
alumina column. Discard the Cig S-P-E column,

(8) Rinse the alumina column with 1.5 mL of a 1% acetic acld/
99% methylene chloride solution. (Do not allow the column
bed to dry.)

(9) Remove the alumina column from the vacuum manifold box and
elute the DE-498 with S.0 mL of a 3% acetic acid/97%
methylene chloride solution. Collect the eluent in a
2-dram vial. (Note 15.f.)

Evaporate the solution to dryness using an N-Evap evaporator.

Add 500 pL of acetonitrile, cap the vial, and sonicate for 5-10
seconds.

Add 10 uL of triethylamine and 10 uL of methyl iodide, cap the
vial, and sonicate for 5-10 seconds.

Allow the sample to react with the methyl iodide for 30 minutes

" at room temperature.

Evaporate the solutlon to dryness using an N-Evap evaporator.

Add 1.0 mL of a 5% sodium chloride solution, cap the vial, and
sonicate for 5-10 seconds.

Add 5.0 mL of methyl-t-butyl ether, cap the vial, and vortex
the sample for 5-10 seconds.

Centrifuge the vial for S minutes at 2500 rpm.

Carefully transfer the methyl-t-butyl ether layer to a 2-dram
vial, :

Evaporate the solution to dryness using an N-Evap evaporator.

Add 1.0 mL of toluene containing the N-ds-methyl DE-498
internal standard, cap the vial, and sonicate for 5-10 seconds.

Centrifuge the vial for 5 minutes at 2600 rpm.

Transfer the solution to a 2-mL autosampler vial. Seal the
vial with a cap and crimper.

Analyze the sample by capillary gas chromatography/mass
spectrometry as described in Sectlion 8.
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10.

Determination of Percent Recovery of DE-498

a. Inject the calibration standards described in Section 7.a.(4)
and determine the peak areas at m/z 134 and m/z 142 for
methylated DE-498 and at m/z 145 for da-methylated DE-498.

For each standard calculate the DE-498 confirmation ratio. The
average confirmation ratio fer all of the calibration standards
will be used to confirm the presence of DE-498 in the corn
samples.

For example, using the data from Flgure 4:

peak area at m/z 142
peak area at m/z 134

80302
Confirmation Ratio = 147543

Confirmation Ratic =

Confirmation Ratio = 0.5669

Positive confirmation of the presence of DE-498 is indicated
when the confirmation ratio for the samples is in the range of
+ 10% of the average found for the standards.

b. Prepare a standard curve by plotting the equivalent DE-498
concentration on the abscissa (x-axis) and the m/z 1347145 peak
area ratio on the ordinate {y-axis) as shown in Figure 3. Using
regression analysis, determine the equation for the curve with
respect to the abscissa.

For example, using power regression with the data for Figure 3:

Y = constant x X (exponent)
X _{_Y ) 1/exponent
| constant

,

DE-498 Conc. _ ( m/z_134/145 peak area ratio ) 1/exponent
(ppm) constant

.

DE-498 Conc. _ [ m/z 134/145 peak area ratlo ] 1/0.94779

{ppm) { 27.5282

c. Determine the net concentration in each recovery sample by first
subtracting the average DE-498 peak area ratio in the control
samples from that of the recovery sample. Substitute the peak
area ratio obtalned into the above eguation and solve for the
concentration.

For example, using the data from Flgures S and 6:

DE-498 Conc. _ { net m/z 134/145 peak area ratio 1/0.94779
(ppm) 27.5282

DE-498 Conc. - 0.17627-0,00000 1/0.94779
(ppm) ' 27.5282
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11.

12.

13.

DE-498 Conc. = 0.00485 ppm

d. Determine the percent recovery by dividing the net concentration
of each recovery sample by the theoretical concentration added.

Concentration Found

Recovery = Concentration Added x 100%
_ 0.00485 ppm .
Recovery = 0.00502 ppm x 100%

Recovery = 97%

Determination of DE-498 in Corn Samples

a. Prepare control, recovery, and treated samples as described in
Section 9. :

b. Prepare a standard curve and determine the DE-498 concentration
in the recovery samples as described in Section 10.

c. Determine the concentration ln each treated sample by
substituting the DE-498 m/z 134/145 peak area ratio obtained
into the equation for the standard curve and solving for the
concentration.

For example, using the data from Figure 6:

DE-498 Conc. _ [ m/z 1347145 peak area ratio 1/exponent
(ppm} constant

DE-498 Conc. - 0.17627 1/70.94779
(ppm) 27.5282

DE-498 Conc. = 0.00485 ppm

Determination of Corrected DE-498 in Corn

a. Determine the DE-498 concentration in the corn samples as
described in Section 11.

b. Determine the corrected DE-498 concentration in corn samples

as follows:
DE-498 Conc. _ DE-498 Conc. 100
(corrected ppm) {ppm) % Recovery

Precision Statement

Recovery values of DE-498 from samples of corn grain fortified over
the concentration range of 0.005 to 0.0S0 ppm averaged 97% with cne
standard deviation equal to 7% (Table I).
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Recovery values of DE-498 from samples of corn forage fortified over
the concentration range of 0.005 to 0.050 ppm averaged 92% with one
standard deviation equal to 6% (Table II).

Recovery values of DE-498 from samples of corn fodder fortifled over
the concentration range of 0.005 to 0.050 ppm averaged 91% with one
standard deviation equal to 3% {Table III).

14. Discussion

a.

Since the mass spectrum of N-methyl DE-498 shows that primarily
lower mass fragments are formed, the mass selective detector
tuning was optimlzed for lower ‘mass sensitivity. Using the
"USERTUNE" feature of the mass selective detector and the

" standard perfluorotributylamine tuning compound, the mass

spectrometer tuning was conducted at m/z 69, 100, and 131.
Although not usually necessary for obtalning the sensitivity
required to analyze samples at the low end of the validated
range, tuning the instrument in this manner often doubled the
sensitivity for the lons monitored in this method.

During the course of analyzing several hundred corn samples
using the method described above, it was found that the DE-498
chromatographic peak shape would remain sharper for longer
pericds of time when sample matrix was present vs.the absence of
sample matrix (i.e. calibration standards). Breaking off a
small section {(approx. 25-50 cm} of the capillary column from
the injection port side of the column was found to remedy the
problem. An alternative solutlon that also worked very well was
to fortify control corn sample extracts with the appropriate
DE-498 standard after the alumina S-P-E (Section 9.0.(9)). This
technique had the advantage of minimizing any sample matrix
effects on the chromatographic process and subsequent
quantitation of DE-498. It must be noted, however, that this
technique is not .suitable for the analysis of enforcement
samples,

15. Notes

Equipment, glassware, materlals, reagents, and chemicals
considered to be equivalent to those specified may be
substituted with the understanding that their performance must
be confirmed by appropriate tests. Common laboratory supplles
are assumed to be readlly avallable and are, therefore, not
listed here.

The NsEvap evaporator should be set at a water bath temperature
of 40°C and a nitrogen flow rate of 200 mL/min.

Variation in the alumina S-P-E columns may influence the elutlon

profile of the DE-498. It is necegsary to obtain an elution
profile of each lot of S-P-~E used with both of the acetic acid/
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methyiene chloride solutions to ensure optimum clean-up
efficlency.

The purpose of the 1% acetic acid/99% methylene chloride
solution is to elute impurities from the alumina column prior to
the elution of the DE-498. Consequently, after generating the
elution profile for DE-498 using this solution, the actual
volume of solution used in Sectlion 9.c.(8) should be ca. 0.5 mL
less than the volume at which DE-498 begins to elute from the
alumina column.

d. Variation in the Cis S-P-E columns may influence the elution
profile of the DE-498. It is necessary to obtain an elution
profile of each lot of S-P-E column used to ensure optimum
clean-up efficiency.

e. The scrubber/traps are used in the gas supply lines to purify
helium entering the gas chromatograph.

f. Depending on the number of samples being prepared, one may
elute the DE-498 from each S-P-E column individually, using
elther gravity-feed or pressurized elution, or as a group,
using the vacuum manifold box.

‘l.llll.!lll".lll‘.!..l.HIll.lI“"QQ.‘I.IIIIlllI'l'IIl.“‘..llllllllll

“The information hereln is presented in good faith, but no warranty,
expressed or lmplled, is given nor is freedom from any patent owned
by DowElanco or by others to be inferred. In the hands of qualified
personnel, the procedures are expected to yield results of sufficient
accuracy for their intended purposes; but recipients are cautioned to
confirm the rellability of their techniques, equipment and standards
by appropriate tests. Anyone wishing to reproduce or publish the
material in whole or in part should request written permission from
DowElanco."

lI‘.lIllIII.Il.ll.'.I'"--.ll.lll‘llI"..l..l'llll.'l.ll.lllllllllIl'l.!
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EFFECTIVE: September 4, 1992 ACR #: 91.6.15

TABLE I. RECQVERY OF DE-498 FROM CORN GRAIN.

ppPm

Control Grain Percent
Sample Number® Added Found Recovery
o/ :

289833-289842 0.00502 0.00571 ’ 114
290149 0.00502 0.00539 107
289807 0.00502 0.00487 97
289421 0.00502 0.00442 28
290261 0.00502 0. 00451 90

289833-289842 0.00502 0.00485 97
290149 0.00802 0.0047S 95
289807 0.00502 0.00483 96

289833=-289842 0.01004 0.01007 100
290149 0.01004 0.01127 112
289807 0.01004 0.00976 o7
289403 *0.01004 0.00933 93
289843 0.01004 0.00963 .96
290267 0.01004 0.00971 97
290276 - 0.01004 0.00947 94
290645 0.01004 0.00975 97
289415 0.01004 0.00903 90
289807 0.01004 0.00897 89
289807 0.01004 0.00990 99
289397 0.02510 0.02307 92
289409 0.02510 0.02345 93
289807 0.02510 0.02519 100
289285 0.05020 0.04995 100
289807 0.05020 0.05052 101

97 + 7%

-4 Several samples of corn grain were used for controls. There was no
DE-498 detected in any of the corn grain samples used for spiking.

&/ Ten bags, each containing approximately 30 1lb of grain, were

composited.

4 Mean * 1 standard deviation (n=24).
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EFFECTIVE: September 4, 1992 ACR #: 91.6.15

TABLE II. RECOVERY OF DE-498 FROM CORN FORAGE.

Control Forage ppm Percent
Sample Number> Added Found Recovery
289279 0.00502 0.00482 96
290273 0.00502 0.00469 94
289279 0.00502 0.00476 95
290273 0.00502 0.00468 93
289282 0.00502 0.0047S 95
289279 Q.00502 0.00495 99
287556 0.01004 0.00965 96
287686 0.01004 0.00906 90
288012 0.01004 0.00915 91
289045 0.01004 0.00957 95
289282 0.01004 0.00930 93
287556 0.01004 0.00947 94
287686 0.01004 0.00951 95
289279 0.01004 0.00925 92
289279 0.01004 0.00902 30
288009 0.02510 0.02302 92
288090 0.02510 0.02267 90
289282 0.02510 0.02252 90
289279 0.02510 0.02381 95
287271 0.05020 0.04466 89
287282 0.085020 0.03532 70
92 + 6 2/

-4 Several samples of corn forage were used for controls. There was no
DE-498 detected In any of the corn forage samples used for spiking.

. Mean * 1 standard deviation (n=21)}.
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EFFECTIVE: September 4, 1992 ACR #: 91.6.18

TABLE II1. RECOVERY OF DE-498 FROM CORN FODDER.

Control Fodde: i Percent
Sample Number- Added Found Recovery
289424 0.00502 0.004860 92
290264 0.00502 0.00463 92
289424 0.00502 0.00454 .90
290264 0.00502 0.00454 90
289406 0.01004 0.00896 89
289846 0.01004 0.00944 94
290270 0.01004 0.00951 95
290279 0.01004 0.00932 93
289418 0.01004 0.00862 B6
290648 0.01004 0.00919 92
289400 0.02510 0.02180 87
289412 0.02510 0.02098 84
289288 0.05020 0.04667 93
289301 0.05020 0.04624 92

91 £ 3 ¥/

2/ Several samples of corn fodder were used for controls. There was no
DE-498 detected in any of the corn fodder samples used for spiking.

g Mean * 1 standard deviation (n=14).
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EFFECTIVE: September 4, 1992 ACR #: 91.6.15

N-METHYL DE-433 ELECTRON IMPACT

N
L \'1
] 134.
3.8E+57
] o 3.0E+5{ |\ 142
E.5E+5: § 2.0E+5 1 34 f
1 -
] 5 1.QE+S:
2 ] 4
g 2-06+3] = 5. pE+ai—w .
S ] 140
2 * Mass/Ch
S .SE+51 35 22 arae
2 ] /
] 247
l.BE+51 /
5.0E+41 75 ‘I 198 324 275
| llj | N JJ/
0. 0F +@ - o dl. s l?v—flhh— e
|8@ 15@ zoe 258 300 358
Misz/Charge

N
| I 4
-5 CH,4
F  CHy

N-Methyl DE-498
Molecular Weight: 339

FIGURE 1. MASS SPECTRUM OF THE N-METHYL DERIVATIVE OF DE-498.
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EFFECTIVE: September 4, 1992 ACR #: 91.6.15
. N-d3-METHYL DE-498 -- ELECTRON IMPARCT
3.5E45 \
) 135
3.0E+5" - \
| ] g 3.0E+5 i35 1/45
: 5 2.BE+51
2.5E+51 5 &0
] 3 |.0E+51
G 7 EE 11 ] |
2 ] 8.0E+0 .
= a.GE+S; 140
T ] Mass/Charge
3 ) 96
2 |.5E+97 /
24 .
] . £48
4 /
1.QE+51
] 276
5.0E+41 78 SN e
. +4 7 ~ .
] / e \\
9.@5+eimhﬂkhﬁ-hﬂh'J W\ — L. . —
19@ 159 209 259 308 35§

Mazz/Charge

’ N
I./ vy
p S0, CHq
' F 32CD,

N-di-Methyl DE-498
Molecular Weight: 342

FIGURE 2. MASS SPECTRUM CF THE N~d3-METHYL DERIVATIVE OF DE-498.
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N

PEAK AREA RATIO (M/Z 134/145)
a —

EFFECTIVE:

September 4, 1992

090F113

ACR #:

CALIBRATION CURVE FOR GC/MS SEQUENCE CE49817

91.6.185

L

EQUIVALENT DE-498 CONCENTRATION IN FIELD CORN (FPM)

FIGURE 3.

0.01

0.02

0.03

0.04

0.05

0.0¢

TYPICAL CALIBRATION CURVE FOR THE DETERMINATION OF DE-498 IN

CORN.
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Go0F113

EFFECTIVE: September 4, 1992 ACR #: 91.6.1%
jﬁnz 145 --  INTERMRL STANDAFDI| MsZ 134 -- DE-4439 '
(338501 | 400937
| : ‘o b j
| 150009 £ l " ‘N"m;
| ] . o - -

, - - . . -

123304 ¥ 2 -3”593 &

! : "oz 3 Pt

: 2 N

| . i '| 1 Y i
. b ! ! - !
| 323093 o 12,0 1.e ot
- ! H Time fmin, |
| 2 1338833 - — -

1§ 9 { M2 142 --  DE-438 b
= 4 : !
= 29000 i meaaj i
¥ i il !
| - [ cmmm e i
b 185301 |y 98387

| : 12 200001

, 1008 1 fz - ] 2
| 1 I = -
' i|Z 195001 o

34 ‘I —

! 52029 iy ; ! ;
i At e e i|| 1 o
i k2.9 12.9 13.8 | 3.4 12.5 13.@ !
| “ime fmin.) ‘ Time tmin, . !
Data File : DATAZ:CE17A05A.0

Date : 17 Apr 91 2:49 pm

[nstrument : MS_S971A - S/N Z2745A00149

Sample Name: DE-498 STANDARD - 010.04 nG/wk - EQUIVALENT TO 0.00502 PPM

Sample Info: | ML Tlefe

Qperator : €. L. OLBERDING

INTSTD RETENTION TIME [5 :
PEAK AREA (M/1 145) :

DE-498 RETENTION TIME I5 :
PEAK AREA (M/Z 134) :
PEAK AREA (M/1 142} :

DE-498 CONF[RMATIQN
RATIO OF M/Z 142/134:

OE-498 QUANTITATION
RATIO OF M/Z 134/145:

EQUIVALENT DE-498 CONCENTRATION:
AVERAGE CONFIRMATION RATIO:

FIGURE 4.

12.49

756424

12.56
142543
80802

0.5669

0.1834

ToD

0.00502 ppm
0.5269

TO 0.005 ppm DE-498 IN CORN GRAIN.
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EFFECTIVE: September 4, 1952 ACR #: 91.6.1S
MsZ 145 -- INTERNAL STANDARD MsZ 134 -- DE-498
saeaaj 4aaaai
45000 y 3eoae
=4
13008 3 20000
15030 ) 2 10000
5 30000 2.2 12.5 13.9
a Time (min.}
-3
E 25@991 M Z 142 -- DE-438
[ IEQQUJ i v 393@3;
) i s
100533 | ||z 288043
| ] 2 10999-1
: €9R0 < = i
2.4 12.5 13.9 2.0 12.5 13.0
Time ‘min. ) Time (min.)
Data File ; DATAZ2:CEL17A66A.0
Date : 18 Apr 91  3:30 pm
Instrument : MS_5971A - 5/N 2749A00149
Sample Name: AGR290149 - CORN GRAIN - CONTROL
Sample Info: SAMPLE FROM COLOQ, IOWA
Operator : E. L. OLBERDING
INTSTD RETENTION TIME IS : 12.48
PEAK AREA (M/2 145) 535486

NQ DE-498 FOUND

FIGURE 5.

GROSS DE-498 CONCENTRATION:
CORRECTED DE-498 CONCENTRATION:
AVERAGE CONFIRMATION RATIO:

0.00000 ppm
0.00000 ppm
0.5269

TYPICAL CHROMATOGRAM OF A CONTROL SAMPLE OF CORN GRAIN
CONTAINING NO DETECTABLE RESIDUE OF DE-498.
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EFFECTIVE: GSeptember 4, 1992 ACR #: 91.5.15
in: 145 -~ INTEFNAL ZTANDARD| MsZ 134 ~-- DE-498
| 55000 1 | 12029+
4 N 4
) 1
| 15000 I 3@@081
. i 3 1
130604 : IR 290801 3
; , H = i o
359031 ' = ledeny ;
. i ]
1 ! S e e
E aoeﬂej i 2.3 12.% 11.9
- j | Time "min. !
T 25009 ! :
| 3 § | . MoZ 142 -- JE-438
= Eaaaaj i 4053@}
5002 ] f! e 300001
| : H 5 anan i
' ta0001 i | = 200aa .
t } :E :I 2 j =
. 58067 | (= 1o0ees =
i j__,.\\ ~"‘I-}‘“5L_g..__ ) i . _11 . :
i 2.9 12.5 13.3 f t2.8 12.5 13.9
l Time 'min ' Time "min.:
Data File : DATAZ2:CE17A1Z2A.D
Date ¢ 17 Apr 91 5:38 pm
Instrument : MS_S971A - S/N 2749A0014%

Sample Name: AGRZBIB4Z - CORN GRAIN - SPIKED AT 0.00502 PPM - BEFORE - A

Sample Info: SAMPLE FROM GENESED, ILLINOIS (DOW)

Operator : E. L. OLBERDING

INTSTD RETENTION TIME IS :
PEAK AREA (M/Z 145) :

DE-498 RETENTION TIME IS :
PEAK AREA (M/I 134) :
PEAK AREA (M/I 142) :

DE-498 CONFIRMATION
RATIOQ OF M/Z 142/134:

DE-498 QUANT{TATION
RATIO OF M/Z 134/145:

GROSS DE-498 CONCENTRATION:
CORRECTED DE-498 CONCENTRATION:

AVERAGE CONFIRMATION RATIO:

FIGURE 6.

12.48
640276

12.49
112860
61558

0.5454

0.1763

0.00485
0.00485

RECOVERY: 97%

0.5269

FORTIFIED WITH 0.005 ppm DE-498.
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630F113
EFFECTIVE: September 4, 1992 ACR #: 91.6.1S
;H«z 145 -~ INTERMAL =TANDARD MsZ 134 -- DE-498
! ] WTITE
i 5@aeu z .
| R 5 30000
I 150004 - & :
! ! 2 20000 2
| $0000 1 = o i
|, 353807 ! 1 =
5 ; ! 2.3 12.2 1.2
ij 399991 [ Timm lmin,i-
3 ;seno% Mo 142 == DE-435
T 1 ! 10000
2006 3 ; g
| i | || & 200001
| 153009 I 5 :
: : z :aana? -
L 15000 ; 3 °
: 1 i & laeaa} =
o spge e e e
; 12.8 12.5 13.9 | (2.8 12.5 13.3
! Time tmin, ' f Time {min.)
Data File : DATAZ2:CE1ZA0S5A.0
Date : 7 Apr 91 3:13 pm

[nstrument : M5_S971A - S/N 2749400149

Sample Name: DE-498 STANDARD - 010.08 nGiwk - EQUIVALENT TO 0.00502 PPM

Sampte I[nfa: mi «/a0/q1
Operator : E. L. GLBERDING 720/41 o>
INTSTO RETENTION TIME IS - 12.50

PEAK AREA (M/I 145) : 649556
0E-498 RETENTION TIME IS : 12.51

PEAK AREA (M/I 138) : 112767

PEAX AREA (M/Z 142) : 61866
DE-498 CONFIRMATION

RATIO OF M/Z 142/134:  0.5486
DE-498 QUANTITATION

RATIO OF M/Z 134/145:  0.1736

FIGURE 7.

EQUIVALENT DE-498 CONCENTRATION:
AVERAGE CONFIRMATION RATIO:

0. 00502 ppm
0.5119

TYPICAL CHROMATOGRAM OF A 10.0 ng/mi STANDARD EQUIVALENT TO

TO 0.005 ppm DE-498 IN CORN FORAGE.
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EFFECTIVE: September 4, 1992

6140F113

ACR #: 91.6.1S

M/Z 145 -- INTERNAL 3TANDARD M/Z 134 -- DE-498
Ee@eej 1' 49@@91
] i| © 30000
4500924 z
i T 20000
43203 1 E .
: T 1pcae {
35990 4 i ) |
@ 3 z i s o t2c e |
: 20000 ; Fine o 0
< zsaaaj ! M7 142 -- [DE-498
= |
S ! 48000 1
23200 j ; !
] ! i v 300801
150601 i 1k i
] ! = :anaai
19020 1 | iz
: i & IQBGBJ
5000 — | ] |
2.6 (2.5 13.0 | 2.6 12.5 (3.0
Time (min.) g Time imin. ) i

Data File : DATAZ:CE12A24A.D
Date : 7 Apr 91 11:09 pm
Instrument : MS_S971A - S/N 2739A00149

Sample Name: AGR28B7271 - CORN FORAGE - CONTROL
Sampie Info: SAMPLE FROM PINEHURST, GEORGIA
" Qperator : E. L. OQLBERDING

INTSTD RETENTION TIME IS5 : 12.50
PEAK AREA (M/Z 145) : 405117
NO DE-498 FOUND

GROSS DE-498 CONCENTRATION:
CORRECTED DE-498 CONCENTRATION:
AVERAGE CONFIRMATION RATIO:

0.00000 ppn
0.00000 ppm
0.5119

FIGURE 8. TYPICAL CHROMATOGRAM OF A CONTROL SAMPLE OF CORN FORAGE
CONTAINING NO DETECTABLE RESIDUE OF DE-498.
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EFFECTIVE: September 4, 1992 ACR #: 91.6.1S

[MeIta€ oo INTERNAL ITSNDAPD] MsT 134 -~ [E-438
N . | i
‘ ; ! 13000
i soo9e] i g
| ) j || 4 300eeq
15000 s ;
i 3 12 20000 ot
. 499839 7 1 * o !
f : . i 130094 N
< J8 | : L. z
b 1 H : —— '
i - 4 i -
P - M ) 2.8 (2.3 13 i
; a _QQQQ% il Time imn '
C 3 ifaged 1 | M7 142 --  JE-493 i
L2 i : iy i908ad !
) 30@@9? | , +
5 ; ! |« 330004
C 5200 ! | 2 1
| L 1oy
i zaaea] H | 5 | =
: ' HE (28009 3
! saeed e 3 : : |
g 1:.S oty 2.3 12.5 13.9
Tia | Trme fan,t f

Data File . DATAZ:CE12A13A.D
Date : 7 Apr 91 6:42 pm
Instrument : MS_5971A - S/N 2749A00149

Sampte Name: AGR290273 - CORN FORAGE - SPIKED AT 0.00502 PPM - BEFORE B
Sample Info: SAMPLE FROM DANVILLE, QWA

Operator ; E. L. OLBERDING

INTSTD RETENTION TIME 15 12.50
PEAK AREA (M/2 145) : 528111

OE-498 RETENTION TIME (S 12.51
PEAK AREA (M/Z 124y 83372
PEAK AREA (M/2 142) : 45277

DE-498 CONFIRMATION
RATIO OF M/Z 142/124: 0.53%3

0E~498 QUANTITATION
RATIO OF M/2 134/145; 0.1588

GROSS DE~498 CONCENTRATION: 0.00468 ppm
CORRECTED DE-498 CONCENTRATION: 0.00468 ppm
RECOVERY: 93%
AVERAGE CONFIRMATION RATIO: 0.5119

FIGURE 9. TYPICAL CHROMATOGRAM OF A CONTROL SAMPLE OF CORN FCORAGE
FORTIFIED WITH 0.005 ppm DE-498.
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