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TITLE:

CL 92,553 (pendimethalin): Validation of Method M 2243 for the Determination of
CL 92,553 and CL 202,347 Residues in Canola Forage, Hay and Seed at ChemAlysis,
Inc.

PURPOSE:

To validate Cranamid Method M 2243 for the recovery of CL 92,553 and CL 202,347
residues in ca10la green forage, hay and seed.

SUMMARY:

ChemaAlysis, Inc. validated the Cyanamid Method M 1930.01 (reissued as M 2243, See
Appendix A) as written according to the protocol PR92PT01 (See Appendix B). A copy
of the ChemA lysis report is attached as Appendix F.

Cyanamid me thod M 2243 is satisfactory for the determination of CL 92,553 and

CL 202,347 residues in canola green forage, hay and seed with a validated sensitivity of
0.05 ppm for :ach compound and commodity. Recoveries were run by fortifying
untreated saniples with solutions of analytical grade standards (see Appendix F) and
then processi 1g them through the method. Summaries of CL 92,553 and CL 202,347
recoveries arc presented in Tables 4A and 4B, respectively, of Appendix F. Detailed
analytical data for recoveries of CL 92,553 and CL 202,347 can be found in Table 1A to
3B of Appendlix F. Representative chromatograms from these analyses are shown in
Appendix A (Method M 2243).
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Recoveries were run in duplicate at fortifications of 0.05, 0.10, and 0.5 ppm for each
compound. The recoveries of CL 92,553 and CL 202,347 averaged (* standard
deviations) 94% + 16% and 95% = 19, respectively, for green forage; 87% * 11% and
80% =+ 8%, respectively, for hay; and 94% + 4% and 94% + 9%, respectively, for seed.

STABILITY OF TEST SUBSTANCES

CL 92,553 ha: been test and proved to be stable for 5 years (APRB Report #91) and
CL 202,347 fcr 11 years (certification #91-ASA-040). The solutions of both compounds
in organic sol7ents (iso-octane and ethyl acetate) have been proven to be stable for up
to 6 months (AC8452:11).

SOLUBILITY, OF TEST SUBSTANCES

CL 92,553 ha:; been reported by C. Martin to be very soluble (up to 0.897 gm/mL) in
ethyl acetate Cyanamid Report F-816, 1985-1987, Title: PROWL Technical Solubility
in Various Solvents and Solvent Blends). CL 202,347 has been reported also to be very
soluble in ethyl acetate (AC 6747:15), but not quite soluble in hexane (limit to

<1 mg/mL h:xane).

PERSONNE!..
A list of the personnel associated with this study is attached in Appendix C.
GLP COMPLIANCE

The statemer.t of GLP Compliance, signed by the Study Director, is attached as
Appendix D. The final report, raw data and a statement prepared and signed by
ChemAlysis, [ncorporated Quality Assurance Unit for this study is attached in
ChemAlysis Report located in Appendix F.

STUDY INTEGRITY

There were r o known circumstances that may have affected the quality or integrity of
the data.

QUALITY A 35SURANCE

A statement prepared and signed by the ChemAlysis, Incorporated Quality Assurance
Unit for this study is attached in ChemAlysis Report (Appendix F). A statement
prepared and signed by the Cyanamid Quality Assurance Unit covering the contents of
this report is attached as Appendix E.
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ARCHIVES

All raw data, [ rotocol and amendments, and appropriate samples, documentation,
records and the final report and amendments are stored in the Archives of the
American Cyanamid Company, Agricultural Research Division, Princeton, New Jersey.

REFERENCES

ChemAlysis Report No. 910113

S. Witkonton /' Date/
Study Director -

SW/ct
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APPENDIX A

Method M 2243
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M 2243

S. Witkonton/ct

Approved by:

Q Bl Gr09/4
J. Boyd Date

AMERICAN CYANAMID COMPANY
AGRICULTURAL RESEARCH DIVISION
HUMAN AND ENVIRONMENTAL SAFETY
P. O. Box 400
Princeton, New Jersey 08543-0400 USA

RECOMMENDED METHOD OF ANALYSIS

Herb cide, pendimethalin (CL 92,553): Determination of CL 92,553 and
CL 2(12,347 (Metabolite) Residues in Canola Green Forage, Canola Seed and
Cano a Hay

A. Principle

CL 92,553 iind CL 202,347 are extracted from canola seed with 1:3
isopropanol:hexane or from the other commodities with 1:1 methanol:water. Both
compound‘ are partitioned into hexane. The hexane solution is cleaned up by
passing an aliquot through a GPC column. The CL 92,553 and CL 202,347 eluates
are cleaneci up further with SPE LC-FLORISIL® using an ethyl acetate:hexane
elution system. Both compounds are determined by fused silica capillary gas
chromatog -aphy equipped with an electron capture detector. The analyses are
accomplist ed using external standardization. A method sensitivity of 0.05 ppm is
achieved for both compounds.

B. Apparatus (Items from other manufacturers may be used provided they are
functionally equivalent).

1. Gas Chromatograph: An instrument equipped with an inlet system for a
capillary column and with a standard Nickel-63 electron capture detector is
suitable. The Tracor Model 565 gas chromatograph equipped with a packed
coluinn system can be adapted to fit the capillary column.

©1992 American Cyanamid Company
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Capillary Adaptors (if required): Adaptors for fused silica capillary column
(0.53 1nm nominal 1.D.)

a. Inlet: Adaptor with 1/4" O.D. x 90 mm long stem (SGE Part Number
1034610, Scientific Glass Engineering, Incorporated).

b. Detector Connector: connector with make-up gas of 1/16" O.D. line (SGE
Part Number 103462).

Fused Silica Capillary Column: Fused silica column, 15 M long x 0.53 mm
nominal L.D. SPB-1 bonded phase with film thickness of 0.54 (Supelco Cat. NO.
2-531¢).

Ultrasonic Extractor: POLYTRON® Homogenizer, Model PT10ST
(Brink mann Instruments, Incorporated).

Filtration Apparatus: A 500-mL suction flask fitted with a 600-mL Buchner
porcelain funnel by means of a rubber adapter.

Filter Paper: 9 cm (Whatman Number 40).

Rotar/ Evaporator: Buchler Flash-Evaporator (Buchler Instruments, Fort Lee,
New Jersey), or equivalent, equipped with a water bath at about 40°C.

Evapc ration Flasks: Round bottom, with ‘b 24/40 joint, 250-mL, 500-mL
capacity and pear-shaped with ‘5 24/40 joint, 100-mL capacity (Kontes Glass
Company, Vineland, New Jersey).

Solid >hase Extraction Cartridges: SPE LC-FLORISIL®, 1000 mg (6-mL)
(Supe co Cat. No. 5-7057).

Laboratory Glassware: Assorted graduated cylinders, volumetric flasks, pipets

and 2!;0-mL separatory funnels.
GPC (Zolumn: 2.5 cm L.D. x 62 cm glass column (ABC Laboratories).

Metering Pump approximately S mL/min: Eldex Model No. E-120-S {(Cat. No.
ELD-1001).

Mille;-SR Filter: (Millipore)

M 2243, Page 2 of 19
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C. Reageénts (Jtems from other manufacturers may be used provided they are
functionally equivalent).

1. Analytical Standards: CL 92,553 and CL 202,347, analytical grade, known
purity. Obtainable from American Cyanamid Company, Princeton, New Jersey
08540.

a. Cl.92,553: N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine

HNCH(CzHS )2
OoN (o7

H3
CHy
b. C.202,347:4-[( 1-ethylpropy1)amino]-2~rﬁethyl-3,5-dinitrobenzyl alcohol

HNCH(Csz )2
OoN O2

H3
oL CH,OH

2. Solvents: Residue analysis grade ("B & J" High Purity Solvent, American
Burd ck and Jackson, Muskegon, Michigan or equivalent).

a. Cyclohexane

b. Cichloromethane (methylene chloride)
c. Ethyl Acetate

d. Fexane

e. Iiopropanol

f. Methanol

g. Mixed Solvents - Measure the required volume of each component
szparately, combine and mix well. ‘

-
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i. Extraction Solvent for Seed - 25% isopropanol in hexane.
i. Extraction Solvent for Other Commodities - 50% methanol in water.
iii. GPC Solvent - 15% dichlorqméthanc in cyclohexane.
iv. SPE Solvent 1 - 10% ethyl acetate in hexane.
v. SPE Solvent 2 - 20% ethyl acetate in hexane.
3. Bio-B:ads: S-X3 (200/400 mesh), (Bio-Rad, Cat. No. 152-2750).

D. Preparatio1 of Standard Solutions

Prepare searate standard solutions of CL 92,553 and CL 202,347 using the
following procedures: '

1. Stock Solutions

Accurately weigh about 100 milligrams (corrected for percent purity) of
analytical standard into a small beaker. Dissolve the compound in ethyl acetate
and quantitatively transfer the solution to a 100-mL volumetric flask. Dilute to
the mirk with ethyl acetate. This solution contains about 1.0 mg active
ingrecient/mL and is designated as the Standard Solution A from which other
stand: rd solutions may be prepared. This solution is stable for at least 5
montls in room temperature if kept tightly stoppered.

2. Interriediate Standard Solution

Calcu late the volume of Standard Solution A for both CL 92,553 and

CL 2(2,347 which contains exactly 1.0 mg of the standard active ingredient and
transfzr that volume by pipet into a 100-mL volumetric flask; dilute to the mark
with ethyl acetate. This solution contains 10 mcg/mL and is designated as the
Standard Solution B.

3. Gas Chromatographic Working Standards

Pipet a 1-mL aliquot of Standard Solution B into a 10-mL volumetric flask and
dilute to the mark with ethyl acetate. This solution contains 1 mcg

stand ard/mL and is designated as Standard Solution C. Pipet a S-mL aliquot of
the Standard Solution C into a 10-mL volumetric flask and dilute to the mark
with ethyl acetate. This solution contains 0.5 mcg standard/ml and is

M 2243, Page 4 of 19 /
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designated as Standard Solution D. Pipet a 5-mL aliquot of Standard Solution
D into a 10-mL volumetric flask and dilute to the mark with ethyl acetate. This
solutic n contains 0.25 mcg standard/mL and is designated as the Standard
Solution E. Pipet a 5-mL aliquot of Standard Solution E into a 10-mL

volum ztric flask and dilute to the mark with ethyl acetate. This solution
contai is 0.125 mcg standard/mL and is designated as Standard Solution F.
Pipet i1 S-mL aliquot of Standard Solution F into a 10-mL volumetric flask and
dilute to the mark with ethyl acetate. This solution contains 0.0625 mcg/mL
and is designated as Standard Solution G. The working standards should be
prepaied fresh weekly to prevent solvent concentration.

4. Fortification and Linearity Standards

Utilize: solutions for fortification of samples in 1

soluticns. The concentration of fortification so - (
0.5-ml., 1-mL or 2-mL aliquot added to the samx

fortification level. %

Prepaie standards for checking linearity of chro B

Standird Solution C (i.e., the 1 mcg/mL standa

E. Packing and Calibration of the Gel Permeation Chro:

[y

= 1. Packirg

a. Weigh 50 grams of Bio-Beads S-X3 into a 2¢
159 mL of 15% dichloromethane in cyclohe:
soik overnight.

b. Se:up the GPC column for upward flow (sample injector valve at the
bottom end) of DCM-CH solvent at a rate of about S mL/minute driven by
the Eldex metering pump.

c. Pour the Bio-Beads slurry into the column and drain the solvent; do not
allow the bed to go dry at any time. Insert the upper piston into the column
and adjust it so that its frit is just touching the top of the bed.

d. Stirt the metering pump and pump the DCM-CH solvent through the

co umn continuously for about 2 days to firm up the bed. The solvent may
be recycled in this operation.

v
M 2243, Page S of 19
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e. Cezrefully adjust the lower piston so that its frit is in contact with the lower
enl of the bed. This step should be repeated as necessary to be sure that
there are no gaps between the bed and the frits at both ends.

2. Calibration

a. Mix CL 92,553 and CL 202,347 standard solutions containing 1 mg of each
coinpound (1 mL of Solution A) in a evaporation flask. Evaporate to just
dryness.

b. Di:solve the residue in 10 mL of the DCM-CH solvent and load into the
S-r1L sample loop. Drain the excess into a beaker.

c. Plzce a200-mL graduated cylinder below the column, start the flow of
mcbile phase and collect fractions.

d. Observe the movement of CL 92,553 and CL 202,347 bands by their
yel owish color.

e. Cu: the eluate fractions of both CL 92,553 and CLL 202,347 in 100 mLL
graduate cylinders.

f. Evaporate the eluates to dryness in a 100-mL round bottom boiling flask.

g. Re:onstitute both compounds in hexane using 100-mL volumetric flasks
(expect 5 ng/pl)

h. Dilute the solution 1:5 in ethyl acetate (expect 1 ng/pl) for analysis.

i. For recovery assay, make up a final 1 ng/ul standard solution by pipetting
Solution A, i.e., 1 mL of CL 92,553 and 1 mL of CL 202,347 into a 100-mL
vol 1metric flask and dilute to 1:10 mL with ethyl acetate in a 10-mL

vol 1metric flask.

j- Rejenerate the GPC column by washing the column with 200 mL mobile
ph:se.

k. Clean the sample loop thoroughly with DCM-CH.

. Check for cross contamination by collecting 100 mL effluent and evaporate
to dryness.

ya
M 2243, Page 6 of 19 /3 v



C 3961, Page 11 of 56

m. Reconstitute the residue in 1 mL ethyl acetate and analyze by gas
chromatography.

F. Gas Chromatographic Conditions

The operatir g conditions described below are provided for use as guides in
establishing 1ctual operating conditions and should be adjusted as necessary to obtain
peak shape znd resolution from background peaks equivalent to or better than those
shown on the: attached figures.

1.

4.

S.

Oven Temperature: Programming

Initial ‘Temperature 150°C

Initial ‘[ime 2 min

Progran Rate ~ 10°C/min |

Final Temperature 240°C

Final Time 20 min

Run Time 20 min

Retent on Time: CL 92,553 3.0 min
CL 202,347 4.7 min

Attenuation 64

Inlet Temperature: 220°C

Injecticn Mode: On Column or Direct Injection

Carrier Gas Flow: 6 mL/min (5% methane in Argon).

Make-p Gas for EC Detector: 50 mL/min (5% methane in Argon).

G. Linearity Check

Check the in¢ trument for linearity of chromatographic response every day it is used
for the analy:is of CL 92,553 and/or CL 202,347. Inject standard solutions of 0.0625,
0.125 and 0.25 mcg standard/mL (i.e., Standard Solutions G, F, E). Calculate the
unit response (response/concentration) for each concentration and average the
values. Depz rture at any concentration of more than 15% from the average indicates

H
M 2243, Page 7 0f 19 2
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instrument malfunction or faulty standard preparation which must be corrected
before proceeding with sample analysis.

H. Recovery Test

The ability of the analyst to perform these procedures satisfactorily must be
demonstratzd by recovery tests before analysis of unknown samples is attempted. In
addition, at least one recovery sample must be run with each batch of unknown
samples.

Weigh a 10-g portion of untreated sample into a 250-mL Erlenmeyer flask and add
by pipet the: volume of a fortification solution to yield the desired fortification level.
A practical guide is provided by the following Table:

Fortificaticn Standard Concentration of Volume of Standard

Desired (pym) Solution Standard Solution Solution Added
0.05 C 1.0 meg/mL 0.5 mL
0.10 C 1.0 meg/mL 1.0 mL
0.50 B 10.0 mcg/mL 0.5 mL

I. | Sample H: ndling Procedure

Freeze a qaantity of the commodity sufficient to provide representative sampling, mix
with powd:red dry ice, and chop with a pre-chilled food chopper. Store the sample in
a freezer until the dry ice has dissipated.

1. Extraction
a. (Canola Green Forage and Canola Hay

"Weigh a 10.0-gram portion of the sample into a 250-mL Erlenmeyer flask.
AAdd 200 mL of 50% methanol in water and allow to stand for about 17
hours (overnight). Blend the mixture with a POLYTRON® homogenizer
jor about 2 minutes. Place a Whatman No. 40 filter paper in a Buchner
funnel and wash with 50 mL of methanol. Discard the methanol wash and
filter the homogenate with vacuum into a S00-mL filtering flask. Return the
‘1lter cake to the blending flask, add 200 mL of methanol and blend the
‘nixture again for about 2 minutes. Filter the second homogenate through
‘he same filter paper. Transfer the filtrate to a S00-mL stoppered

7
M 2243, Page 8 of 19 ; /(
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grzduated cylinder. Adjust the volume to 400 mL with methanol. Stopper
the cylinder and shake to mix the contents thoroughly. Transfer a 100-mL
ali-juot (2.5-gram sample size equivalent) to a 500-mL evaporation flask and
concentrate the solution to about 25 ml.

b. Canola Seed

Weigh a 10.0-gram portion of the sample into a 250-mL Erlenmeyer flask.
Acd 200 mL of 25% isopropanol in hexane and blend the mixture with a
POLYTRON® homogenizer for about 2 minutes. Place a Whatman No. 40
filier paper in a Buchner funnel and wash with 50 mL of extracting solvent.

Discard the solvent wash and filter the homogenate with vacuum into a
50)-mL filtering flask. Return the filter cake to the blending flask, add

20) mL of 25% isopropanol in hexane and blend the mixture again for
about 2 minutes. Filter the second homogenate through the same filter
paper. Transfer the filtrate to a S00-mL stoppered graduated cylinder.
Adjust the volume to 400-mL with 25% isopropanol in hexane. Stopper the
cy inder and shake to mix the contents thoroughly. Transfer a 100-mL

al quot (2.5-gram sample size equivalent) to a S00-mL evaporation flask and
evaporate to dryness.

2. Partition

-

a. Cinola Green Forage and Canola Hay

T -ansfer the solution to a 250-mL separatory funnel. Add 50 mL of hexane
tc the evaporating flask and swirl. Transfer the hexane to the separatory
funnel. Shake the contents in the separatory funnel vigorously for 40
seconds. Draw off the bottom (aqueous) layer into the original evaporating
flask and transfer the top (hexane) layer to a clean 250-mL evaporation
flask. Repeat the extraction of the aqueous layer twice more with 50-mL
portions of hexane. Evaporate the combined hexane to dryness on the
rotary evaporator.

b. Canola Seed

V/ash the residuein the 500-mL evaporating flask successively with 50 mL
bexane, 25 mL distilled water and transfer each solution to a 250-mlL
s:paratory funnel. Shake the contents in the separatory funnel vigorously
for 40 seconds. Draw off the bottom (aqueous) layer into the original
evaporating flask and transfer the top (hexane) layer to a clean 250-mL

e
M 2243, Page 9 of 19 /g
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evaporation flask. Return the aqueous extract to the 250-mL separatory
funnel. Wash the S00-mL evaporating flask again with 50 mL hexane and
decant into the 250-mL separatory funnel. Shake the mixture vigorously for
40 s;econds. Draw off the bottom layer into the SO0-mL evaporating flask
anc! transfer the hexane layer to combine with the first extract in the 250-mL
eveporation flask. Repeat the above procedure one more time to complete
the partition step. '

3. Cleamip

a. Gel Permeation Chromatography (GPC)

Conditions:

Cclumn: 2.5 cm LD. x 62 cm glass column, packed with 50 g Bio-Beads
S-2(3 (Bio Rad) (200/400 mesh) to a bed length of 29 cm

Solvent System: Dichloromethane-cyclohexane 15:85 (DCM-CH)
Flow Rate: 5.0 mL/min (after firmly packed)

Dump Volume: First 130 mL (approximate) (Macromolecules such as
chlorophyll and lipids)

C). 92,553 Elution Volume: 131-160 mL (approximate)

CJ. 202,347 Elution Volume: 216-269 mL (approximate)

Wash Volume: 100 mL

Procedure:

1" Load the canola extract residue (i.e., after the hexane extract was
evaporated to dryness) by dissolving the residue in 10 mL of DCM-CH
and load into the S mL loop. (Use Millex-SR filter if sample has
particulates).

2) Elute the column with DCM-CH solvent.

3) Collect the first eluate (1-130 mL) and discard.

4) Collect the CL 92,553 eluate (131-160 mL).

M 2243, Page 10 of 19
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6)

7

C 3961, Page 15 of 56
Collect the CL 202,347 eluate (216-269 mL).

Regenerate the column with 100 mL of DCM-CH solvent.

Load the next sample residue.

. SPIZ LC-Florisil Cartridge Clean-up:

CL 92,553

1)
2)
3)
4)
5)
6)
7)
C
1)
2
3
4)
5)
6)

7

Evaporate the GPC eluate just to dryness.

Wash the cartridge with 5 mL hexane.

Load the sample residue with 3 x 2 mL hexane.

Discard the hexane eluate.

Elute CL 92,553 with 5 mL of 10% ethyl acetate in hexane.
Evaporate to dryness.

Dissolve in 1 mL ethyl acetate for GC analysis.

-202,347

Evaporate the GPC eluate just to dryness.

Wash the cartridge with S mL 10% ethyl acetate in hexane.

Load the sample residue with 3 x 2 mL 10% ethyl acetate in hexane.
Discard the 10% ethyl acetate in hexane eluate.

Elute CL 202,347 wi.th 10 mL of 20% ethyl acetate in hexane.
Evaporate to dryness.

Dissolve in 1 mL ethyl acetate for GC analysis.

M 2243, Page 11 of 19 | g ¢
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Gas Chrom:itography

Inject stand ird and sample solutions alternately as follows: standard, sample in
duplicate, standard, sample in duplicate, etc., allowing late-eluting peaks to clear
between each injection. If the sample response exceeds full-scale pen deflection at
the sensitivity used, make proper dilutions of the sample solution to keep the
response on scale and record the dilution factor. Measure peak heights with a
millimeter 1uler or with an electronic integrator. If the duplicate injections for a given
sample differ by more than 15% reinject the "standard, sample, sample, standard” set.
In similar fzshion, if the preceding and following standards, do not agree to within
15%, reinje:t the set.

Calculations

For purposc:s of calculations, use the average peak height of the duplicate injections
for each saraples and the average peak height for the standard immediately preceding
and immed ately following that sample. Calculate the apparent residues as follows:

Apparent residues (ppm) = R(SAMP) * V1* V3 * V5 * (STD) * DF
R(STD) * W * V2 * V4

Where:

R(SAMP) = Average sample response (mm or integrator units)
R(STD) = Average standard response (mm or integrator units)
C($TD) = Concentration of Working Standard (mcg/mlL)

V1 = [Initial volume of sample extract (400 mL)
V2 = Volume of equivalent sample aliquot used for analysis (50 mL)
V3 = Final volume of sample solution for GLC (1.0 mL)
V4 = Volume of sample solution injected (1.0 mcL)
VS = Volume of standard solution injected (1.0 mcL)
W = Sample weight (10 grams)
DF = Dilution Factor (1)

(Values in parentheses are nominal values if the procedure is carried out exactly as
described. |

M 2243, Page 12 of 19
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L. Notes on the Procedure

1.

2.

All elution operations with SPE cartndges are accomplished by gravity, i.e., no
vacuura or pressure used.

Before use, each lot of SPE LC-FLORISIL® cartridges must be checked for
potential interferences. Prior to use, elute the SPE LC-FLORISIL® cartridge
with S mL of ethyl acetate, evaporate the ethyl acetate and analyze for
interference; if interferences are observed, notify the manufacturer (Supelco
guararnitee for replacement). SPE LC-FLORISIL® cartridges showing minor
interfe rences may be used, but must be cleaned before use by washing them with
S mL cthyl acetate followed by 5 mL hexane. The sample may then be loaded
immediately.

Hexar e may be used as an alternate gas chromatography injection solvent for

stand: rds and sample extracts provided that all the criteria set in the method can
be met.

M 2243, Page 13 of 19
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Figure 1:  G:is Chromatograms of Extracts of Control and Fortified Canola Hay
Analyzed for CL 92,553

4.4z¢8
Sttt SN

4.529%

cs

“=v.1lE

STOP
START
STOP
START
8TOP

STHRT

CL 92,55% Standard, Canola Hay Control, Canola Hay,
0.0625 mcg/mL (1 mcl) ¢y, 92,553 Fortified at 0.05 ppm

Dilution Factor = 1 with CL 92,553
Dilution Factor =1

M 2243, Page 14 of 19 /g e



C 3961, Page 19 of 56
Gas Chromatograms of Extracts of Control and Fortified Canola Hay

Figure 2:
Anaalyzed for CL 202,347
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Figure 3:  Gus Chromatograms of Extracts of Control and Fortified Canola Green
Fcrage Analyzed for CL 92,553
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Figure 4: Cias Chromatograms of Extracts of Control and Fortified Canola Green
Forage Analyzed for CL 202,347
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Figure 5: G:s Chromatograms of Extracts of Control and Fortified Canola Seed
Ar alyzed for CL 92,553
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Figure 6: C-as Chromatograms of Extracts of Control and Fortified Canola Seed
Analyzed for CL 202,347
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RESIDUE SUPPORT STUDY PROTOCOL

Distribution:
0941 File
All those signing
Cyanamid Quality Assurance
D. Barringer
Protocol No : PR92PT01 Page 10of 4

Title:

Validiition of Method M 1930.01 for the Determination of CL 92,553 and
CL 202,347 residues in Canola Forage, Hay, and Seed at Chemalysis, Inc.

Purpose:

To conduct a laboratory validation of Method M 1930.01 for the determination of
CL 92,553 and CL 202,347 residues in Canola Forage, Hay, and Seed.

Sponsor/Tet Facility:

American Cyanamid Company
Agricultural Research Division
P.O. Box 400

Princeton, NJ 08543-0400

Test Site:

ChemAlysis, Inc.
P.O. Box 1010

8510 Corridor Road
Savage, MD 20763

Test Material:

1. An:lytical Standard of CL 92,553 (Lot AC 5105-7; Purity of 98.1%; Expiration
Date is 7/93).

2. Analytical Standard of CL 202,347 (Lot AC 6127-126; Purity of 97%;
Expir:tion Date is 8/93).

These standards will be used for the fortification of canola forage, hay, and seed
as well as the external standards in the analyses.

Data -egarding the characterization of the test material reside in the archives of
the Analytical, Physical and Biochemical Section of American Cyanamid
Company.
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Protocol No.: PR92PTO1 Page 2 of 4

Test System:

1. Saniple Type: Untreated canola forage, hay, and seed.

2.

Source:

Cznola Seed: AC 6105.50
Cznola Forage: AC 6794.81A
Cenola Hay: AC6794.81B
Justification:

Tt e canola forage, hay, and seed selected are representative of commodities
co'lected from field experiments and processed for residue analysis. They are
appropriate for demonstrating the validity of this analytical method after
fo: tification with known levels of the analytes.

Id :ntification of the Test System:

Id :ntify each sample in the laboratory, in the raw data and in the report with a
urique number consisting of the sample number for commodity, the
fo -tification level and the replicate number. For example:

E:ch of the duplicate analyses at 0 ppm of canola forage, AC 6794.81A, would
be identified as: ’

6794.81A-1 and 6794.81A-2.

E:ch of the duplicate analyses at 0.050 ppm of canola hay, AC 6794.81B,
would be identified as:

6794.81B-0.050-1 and 6794.81B-0.050-2.

Personnel:

1.

Study Director: Sujit Witkonton
American Cyanamid Company

Pincipal Analyst: Tarun Mehta
ChemAlysis

Cuality Assurance: ChemAlysis QA Personnel
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Method Number: Cyanamid Method M 1930.01

Time Frame

Proposed Experiment Start Date: ‘January 20, 1992
Proposed Experiment Completion Date: February 20, 1992

Experiment:l Design:

1.

Add known amounts of CL 92,553 and CL 202,347 standard solutions to control
canola samples to give the desired fortification levels.

Follow Method M1930.01 as written for the analysis of the fortified canola
foraze, hay, and seed samples.

Typical recoveries must fall between 70% and 120%. If there is a problem
meeting this requirement, notify the Study Director, who will be able to provide
assi:tance.

Wh:n a recovery does not fall within the accepted range (70-120%) the
recovery will be repeated an additional two times and all recovery values
averaged for the report.

Per’orm recoveries in duplicate on the control canola forage, hay, and seed
samples covering the following fortification levels:

0.00 ppm
0.05 ppm
0.10 ppm
0.50 pPpm

Handling of Data and Records to be Maintained:

The following records should be maintained for this study:

1.

_Complete sample history, including storage conditions, from the time of
arrival at ChemAlysis Labs, Inc. until sample is completely used or returned
t) Cyanamid.

History of standards, preparation of stock solutions, records of standard
dilutions and preparation of final working standards.

£y modifications to the method as described in the protocol.

Calculations for the determination of peak heights and conversion to ppm of
zll chromatography.
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5. All chromatography including standards, controls, treated samples and
concurrent recoveries along with appropriate sample tracking and injection
schedules.

6. All personnel involved in the study. j

7. Irstrument conditions of each analytical run.

8. S:atement of Compliance to GLP.

9. Cuality Assurance Statement including phase and data audited.

Statistical Methods:
Deter nine the mean of the recoveries for each commodity at each fortification
level, and determine the mean and standard deviation of all the recoveries for
each commodity.
Reporting of Results:
Write a validation report that presents the results from this study. Show recovery
, values, the mean of the recoveries for the duplicate samples, and the mean and
“ - standurd deviation of all the recoveries for each commodity.
Protocol Amendments:

All changes in or revisions of the approved protocol and the reasons for the

changes will be documented, signed by the Study Director, dated and maintained

with the protocol.

Quality Assurance:
The :;tudy will be performed in compliance with Good Laboratory Practice
Stanlards as specified in 40 CFR 160. A statement of compliance or

noncympliance with Good Laboratory Practices will be signed by the Study
Director and the Principal Analyst at the conclusion of the study.

Approvals:
s, .
2 / p ©

Study Dire :tor: /é‘,/ C.M %/4 2.

Sujit Witkonton Dat

. . . - 2 é / 7 7

Principal A.nalyst (ChemAlysis): /C28 b fre. ALOL ///‘/ < b

Tarun Mehta Date é‘f/y <,

SNST L

Group Lezder: @/u, 5///’%“/ 9201173

Residue Chemistry 1 Aohn Boyd 7 Date
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RESIDUE SUPPORT STUDY PROTOCOL AMENDMENT

PROTOCOL NUMBER: PR92PT01 Copy To: MREEFile
’ ' Cyanamid Quality Assurance
MREE Chemical Archivist
Manager, Residue Chemistry
Those Signing Protocol
Laboratory Personnel

AMENDMENT N UMBER: 01

STUDY TITLE: ‘/alidation of Method M 1930.01 for the Determination of CL 92,553
and CL 202,347 Residues in Canola Forage Hay and Seed at
(ChemAlysis, Inc.

AMENDMENT(S' TO BE MADE:

The study titl: will be change to:

Validztion of Method M 2243 for the Determination of CL 92,553 and
CL 202,347 Residues in Canola Forage, Hay and Seed at ChemAlysis, Inc.

-

REASON(S) FOR THE AMENDMENTS:

To correct st dy title. GC method M 1930.01 was used as a preliminary method to
validate GC raethod M 2243.

IMPACT ON STUDY:
None
APPROVALS é{ 4% //_/7, ,
Sujit Witkonton / Dafe
Study Director
/,)/4- 25 A 729914

/" JohnE. Boyd” Date

Group Leader

Residue Chemistry I

JB/ct
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PROTOCOL DEVIATION

Deviation Mumber: ( Protocol #: /L 92,7 =/

Study Title: Valeltin of /hefiod 142243 fin He Qebnmirchon of ccozssz

andl €L 202 vyy /{Z,f,;,é(ef A Canole /‘-;“7@, ’/é._/v anel Aeet 22 Shen /S"/‘yn-,;:~ Fhc,
Description of Deviation:

/ %c/om?? f/[ Ls? pralows b 1o He [l ol prerp Asflunl from He

td

rplees o THe 4%4-'/»:/7&4"'} m/a,x]‘:- :
2. l/;/xz{er i /5’,?% ( fer s bl 28) apol ,?,?o/Cﬂfn HEE3
el 200/ Vere moP srchederd /17 /‘iw/:e Gl Ay _ ~
2 e /'.2/%'_,4'4"74/\' C ZhE G L77¥. /A —ims~] | vrmd riel «-%,wa/éc,q
Reason for Deviation: /. e prercly ra dg/“ﬂ/}"*f crr e Ll
./ee~¢€s'5‘12eo€ —a-az_/«e_S‘ 2. ,@.f‘ -ﬂg/xc‘.f Ihtre Mcé‘-zz,w,_r;
fxﬁ)&?&?’éﬂ ernore C Ao fh 7&-\ Zsfaédﬁa,g)
. - 4 ¢
NP C e p ) ] .
Impact on” Study: Ve C epl H 2 ey et
%L. < 'y‘cfaa; <2 a3 c:coif;y M %_ /’{41
T ket A victicti R 8T T el 23K
[ o7

Signature: /62,7/'/ Rpethon Date: ///aia/?’l/
P 7

Study Director's Approval:

Sig nafre/: »é)%s;‘(" XVM’YK Date: /;/? 9/4‘ 2

Distribution:
Study File (original) ACCO QAU (copy)
QA Coordinator Dept. 0941 (copy) Lab. Personnel involved (copy)

Those signing (copy)
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APPENDIX C

Personnel
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STUDY PERSONNEL
NAME TITLE f COMPANY
Sujit Wit<onton Study Director | American Cyanamid
Company

John Boyd Group Leader, American Cyanamid

Residue Group (I) Company
Tarun D. Mehta Principal Analyst ChemAlysis, Inc.
Violeta Burgos Chemist ChemAlysis, Inc.
Julie Moyer Lab Technician | ChemAlysis, Inc.
Lorraine Lovett Acting Quality ChemAlysis, Inc.

Assurance Director
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APPENDIX D

Statement of GLP Compliance
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Grcmm o

American Cyanamid Company
Agricultural Research Division

P. 0. Box 40C

Princeton, New Jersey 08543-0400
(609) 799-04(0

Human and Enrironmental Chemistry
Metabolism, lesidue and Environmental Chemistry and Ecotoxicology

Repcrt Number:  C3961

Stuly Number: PR92PT01
STATEMENT OF GLP COMPLIANCE

This stucy was conducted in accordance with Good Laboratory Practice
regulaticn 40 CFR part 160 established by the Federal Insecticide, Fungicide
and Rodenticide Act.

v Lo /270

S. Witkonton Date
Study Director
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APPENDIX E

Quality Assurance Statement
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&G cranaamio Confidential

QUALITY ASSURANCE STATEMENT
STUDY PR92PTO1

REPORT NUMBER: C3961

The Quality Assurance Unit, Agricultural Research Division,
American Cyanamid Company, conducted the following inspections/

audits for this study.

Phase Date Performed Date Reported
PROTOCOL REVIEW 20-JAN-92 20-JAN-92
REPORT REVIEW 02-0CT-92 02-0CT-92

teven M. Boege”

Quality Assurance Specialist

/}/33/? 2

Date
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APPENDIX F

ChemAlysis Final Report
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Analvtical Report Title

Validation of Method M1930.01
for the Determination of Pendimethalin (CL 92,553) and
Metabclite (CL 202,347) Residues in Canola Green Forage,
Hay, and Seed at ChemAlysis, Inc.

Client

American Cyanamid Company
Agricultural Research Division
P.0. Box 400
Princeton, New Jersey 08543-0400
(609) 799-0400

Study Director

Sujit Witkonton, Ph.D.
American Cyanamid Company

Performing Laboratory

ChemAlysis, Inc.
8510 Corridor Rd.
Savage, Maryland 20763
(301) 776-8388

Protocol No.

PRO92PTO1

Laboratory Project No.

910113

Analytical Initiation Date: 02/20/92
Analytical Completion Date: 03/06/92
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Good Laboratory Practice Statement

This study "Validation of Method M1930.01 for the Determination of
Pendimethalin (CL 92,553) and Metabolite (CL 202,347) Residues in
Canola Green forage, Hay, and Seed" for Protocol PRO92PT01 was
conducted iaccording to EPA Good Laboratory Practice Standards, 40

CFR 160.
Sujit Witkonton, Ph.D. Date ’
Study Director .

veserie Jllelbd 3/16 /92
Tarun D. Mehta Date

Principal Analyst

Al
-
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Quality Assurance Monitoring Statement

Valiclation of Method M1930.01 for the determination
of CL 92,553 and CL 202,347 residues in Canola Forage,
Hay, and Seed at ChemAlysis, Inc.

The ChemAlysis portion of this study has been audited in accordance
with Good Laboratory Practice Standards 40 CFR 160, specific
protocols ard ChemAlysis SOPs, and found to be in compliance by the
ChemAlysis (Quality Assurance Unit.

The following specifies the dates inspections were made and
findings reported to the study director and to the study director's
management.

Type of Phase Reported to Reported to
Audit Audited Audit Date Study Director  Management
Date Raw data package 02/25/92 03717792 03/17/92
(chromatograms,
notebook pages,
spreadsheets)
. Physical Extraction and 03703792 03/17/92 03717792
= Inspection Partition
Date Raw data package 03/10/92 03/17/92 03/17/92
Dat: Raw data package 03712792 03717792 03717792
Repc rt Final Report 03717792 -- -~

L T AL AAMA - (. Loyt % Viarch i

Lorraine C. Lovett Date
Acting Quality Assurance Director
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Project Personnel

The Principal Analyst for "validation of Method M1930.01 for the
Determination of CL 92,553 and CL 202,347 residues in Canola
Forage, Hay, and Seed at ChemAlysis, Inc.", Protocol No. PR92PTO01,
was Tarun D. Mehta, Laboratory Supervisor at ChemAlysis, Inc.

Supervising the conduct of the study for American Cyanamid Co. was
Sujit Witkonton, Ph.D., Study Director.

The following ChemAlysis, Inc. personnel were associated with
various aspwects of the study:

Name Title Signature Initials
Anthony F. irigor Technical Director a“j"“‘y?' '&/‘1/! a¥r
Tarun D. Meaita Lab Supervisor 7&;&.’.’-’ Lllli 7™
Violeta Burjos Chemist ]Q@é,&‘z [%L.u oS YB3
Jt,{“lié Moyer Lab Technician %\L\"u_ (‘ﬁo\.\éj\ TN
Lorraine Lovett Acting QA Director LOW‘W’(‘ Ub(' W/
Byron Leo QA Coordinator 8\7p01, 8.
Scott Snouffer Sample Custodian (On file)
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Introduction

The purpose of this study is to conduct a laboratory validation of
Method M1930.01 for the determination of Pendimethalin (CL 92,553)
and metabo.ite (CL 202,347) residues in the commodities of Canola
Green Forage, Hay, and Seed. ‘
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Materials
Analyt:ical Standards

Analyl:ical standards were supplied by American Cyanamid Co.
and received at ChemAlysis, Inc. on 12/20/90 (page 12-13 Raw

Data Package). The standards are summarized below:
Componund Reference No. 4 Purity Expiration Date
CL 92 553 AC5105-7 97.5% 07/93

CL 202, 347 AC6127-126 90.0% 08/93

The analytical standards were stored in a freezer at <-10°C.
Prepaced GC standards and spiking solutions were kept
refrigerated at 4°C + 2°C. Certificates of analysis are
maintained by the sponsor.

Samplas

Sampli:s of canola green forage, hay, and seed were received
froze by ChemAlysis, Inc. from American Cyanamid Co. on
1/7/92 (page 15 Raw Data Package). Samples are kept in a
freezer at <-10°C when not in use.

Sampl> identification per protocol.

Apparitus

A description of apparatus used is included at the end of this
repor: (page 17 Raw Data Package).
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Methods

Residie Method

Sampl s were extracted and analyzed according to American
Cyananid Co. Method M1930.01 which is included at the end of
this report (page 17 Raw Data Package). Samples were injected
in ar. HP5890A gas chromatograph equipped with a electron
capture detector, an HP7673A auto-injector and an HP3396a
integrator.

Calculation

ppm = AVG R{(SAMP) x (V1) x (V3) x (V5) x C(STD) x DF
AVG R(STD) x (W) x (V2) x (V4)

See page 28 in the Raw Data Package for value descriptions.

Statistical Method

Determine the mean for each commodity at each fortification
level, and determine the mean and standard deviation of all
the recoveries. (Table 4).

Final Report

The original final report and raw data will be archived at
American Cyanamid Company, Agricultural Research Division,
P.O. Box 400, Princeton, New Jersey 08543-0400. True and
certified copies will be archived at ChemAlysis, Inc., Savage,
Maryland 20763.
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Conclusion

The validestion study results for analysis of canola green forage,
hay, and seed reveal that analytical Method M1930.01 is wvalid to
determine Pendimethalin (CL 92,553) and metabolite (CL 202,347)
residues in matrix field samples. '
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OF CANOLA COMMODITIES

TABLE 4A: RECOVERY AVERAGES FOR METHOD VALIDATION
OF CANOLA COMMODITIES
SPIKING CANOLA AVE. % REC. AVE. % REC.
LEVEL COMMODITY FOR 92,553 FOR 202,347
0.05 ppm SEED 98 91
0.10 ppm SEED 89 94
0.50 ppm SEED 95 97
0.05 ppm GREEN FORAGE 111 119
0.10 ppm GREEN FORAGE 93 90
0.50 ppm GREEN FORAGE 79 87
0.05 ppm HAY 97 74
0.10 ppm HAY 85 84
0.50 ppm HAY 78 85
TABLE 4B: OVERALL RECOVERY AVERAGES FOR METHOD VALIDATION

22,553 202,347
CANOLiA |- e e
COMMODI'Y Average Std. Dev. Average Std. Dev
(%) ) (%) (%)
SEED 94 4 (n=6) 94 9 (n=6)
GREEN FORAGE 94 16 (n=6) 95 19 (n=9)
HAY 87 11 (n=6) 80 8 (n=9)




