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STUDY REPORTS:

44107103 Robinson, N. (1996) Acetochlor: Method for the Determination of Residues
Containing the Common Moieties 2-Ethyl-6-methylaniline (EMA) and
2-(1-Hydroxyethyl)-6-methylaniline (HEMA) in Crops: Lab Project Number: RAM 280/01:
RJ2075B. Unpublished study prepared by Zeneca Agrochemicals. 40 P-

44107104 Bolygo, E. (1996) Acetochlor: Validation of a Method for the Determination of
Residues Containing the Common Moieties 2-Ethyl-6-methylaniline (EMA) and
2-(1-Hydroxyethyl)-6-methylaniline (HEMA) in Crops: Lab Project Number: 95JH225:
RJ2075B: RAM 280/01. Unpublished study prepared by Zeneca Agrochemicals. 56 p.

45322102 Robinson, N. (1998) Standard Operating Procedure {(RAM 280/02) Acetochlor:
Method for the Determination of Residues Containing the Common Moieties
2-Ethyl-6-Methylaniline (EMA) and 2-(1-Hydroxyethyl)-6-Methylaniline (HEMA) in Crops: Lab
Project Number: RAM?280/02: 852-523. Unpublished study prepared by Zeneca Agrochemicals.
43 p.

EXECUTIVE SUMMARY:

A method description and validation data were provided for a GC/mass selective detector (MSD)
method for determining EMA- and HEMA-type metabolites in plant commodities. This method
(RAM 280/01 or 02) was used for the determining EMA and HEMA residues in sweet com field
trials, and rotational crop field trials and processing studies.

For this method, residues are extracted with acetonitrile:water (80:20, v/v}, concentrated, and
base hydrolyzed to yield EMA and HEMA, by refluxing with saturated potassium hydroxide and
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methanol. The resulting hydrolysate is diluted with water and saturated sodium chloride, and
residues of EMA and HEMA are partitioned into toluene., Residues are acylated with
heptaﬂuorobunyic acid anhydride, and partitioned against a sodium bicarbonate solution to
remove the derivatizing agent. Residues are then analyzed by GC/MSD operating in the selective
ion monitoring (SIM) mode, and using the 162 and 314 ions for quantifying EMA and HEMA,

LOD was not reported.

EMA method validation average recoveries at the method LOQ of 0.01 ppm (0.02 ppm
acetochlor equivalents) were 84% +24% in sugar beet roots, 90% + 9.0% in sweet corn (kernel
plus cob with husks removed), 100% + 7.2% in sweet corn forage, and 102% + 7.0% in soybean
seed. Of the 16 individual samples at the LOQ, all were within the 70% — 120% acceptable
Tecovery range with the exception of a single sugar beet root sample at 50%. Further, for the 32
method validation samples fortified with EMA at 0.05 ppm to 0.20 ppm in sugar beet and sweet
corn matrices, recoveries were all within the acceptable 70% to 120% range for both individual

HEMA method validation average recoveries at the method LOQ of 0.01 ppm (0.02 Ppm
acetochlor equivalents) were 68% + 10% in sugar beet roots, 79% + 7.3% in sweet com (kernel
plus cob with husks removed), 69% + 9.6% in sweet corn forage, and 98% + 5.3% in soybean
seed. Ofthe 16 individual samples at the LOQ, all were within the 70% — 120% acceptable
Tecovery range with the exception of two sugar beet root samples with recoveries of 56% and
64% and two sweet comn forage samples with recoveries of 56% and 69%. Further, for the 32
method validation samples fortified with HEMA at 0.05 ppm to 0.20 ppm in sugar beet and
Sweet corn matrices, recoveries were all within the acceptable 70% to 120% range for both

fortified with HEMA in conjunction with field trials on comn, sugar beets, dried peas, dried beans,
sunflowers and potatoes. Comn grain (9), corn forage (12), corn stover (7), sugar beet roots (8),
sugar beet tops (8), dried peas (4), dried beans (5), sunflower seeds (6), and potato tubers (8)
were fortified at 0.2 — 0.10 ppm acetochlor equivalents. For all samples, recoveries were within
the acceptable range of 70% - 120% with the exception of a corn forage sample fortified at 0.02
ppm acetochler equivalents with a recovery of 63%, a corn forage sample fortified at 0.1 ppm
acetochlor equivalents with a recovery of 46%, a sugar beet top sample fortified at 0.02 ppm
acetochlor equivalents with a recovery of 61% and a sunflower seed sample fortified at 0.1 ppm
acetochlor equivalents with a recovery of 65%.
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STUDY/WAIVER ACCEPTABILITY/DEFICIEN CIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the analytical method residue data are
classified as scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed in the forthcoming U. 8. EPA document entitled Acetochior- Petitions for Tolerances
on Sweet Corn and Rotational Crops of Nongrass Animal Feeds (Group 18), Sugar Beets, Dried
Shelled Beans and Peas (Subgroup 6C), Sunflowers, Potatoes, Cereal Grains (Group 15), and
Forage, Fodder, and Straw of Cereal Grains (i Group 16). Summary of Analytical Chemistry and
Residue Data. (D. Davis, D23031 0).

COMPLIANCE;:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported.
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A. BACKGROUND INF ORMATION

established for the combined residues of acetochlor and its ethyl methyl aniline- (EMA) and
hydroxyethyi methy] aniline- (HEMA) producing metabolites, expressed ag acetochlor
equivalents [40 CFR §180.470). Tolerances range from 0.05to 1.5 Ppm in/on corn commodities
resulting from the direct use of acetochlor and from 0.02 to 1.0 ppm in commodities from
rotational crops of sorghum, soybean, or wheat.

The ARP has submitted a petition (PP#6F4791) proposing the use of acetochlor (EC) on sweet
comn and requesting tolerances on sweet corn commodities and tolerances for inadvertent
residues in rotated non-grass animal feeds. The ARP has also proposed (PP#1F6263) tolerances
for inadvertent residues in rotated dried peas and beans (subgroup 6C), sugar beets, sunflowers,
potatoes, cereal grains (group 15, except corn and rice), and the forage, fodder, and straw of

TABLE A.1. Acetochlor Nomenclature
Chemical structure CH, O
>—CHZCI
CH,0CH,CH,
CH,CH,
Common name Acetochlor
Molecular Formula C 14HzCINO,
Molecular Weight 269.8
TUPAC name 2-chloro—N-ethoxymethyl-6'-ethylacet~o-toluidide
CAS name 2-ch1oro-N—(ethoxymethyl)-N—(2-ethyl-6-methylphenyl)acetamide
CAS # 34256-82-1
PC Code 121601
End-use Product 7.5 Ib/sal EC
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before the boiling point at atmospheric pressure;
(calculated by extrapolation of vapor pressure at
lower lemperature)

Solvent solubility at 25 °C

H 4.41, 1% solution in acetone:water (1:1, V:v)
Density at 20 °C 1,123 g/mL
Water solubility at 25 °C 223 mg/L

Infinitely soluble jn acetone, benzene, carbon
tetrachloride, ethanol, chloroform, and toluene

Vapor pressure at 25 °C

0.045 uHg (4.5 x 10~ mm Hp)

Dissociation constant, pK,

Not applicable because acetochlor is neither an
acid nor a base.

Octanol/water partition 970 or 1082
coefficient ‘
UV/visible absorption spectrum | Not available

TABLE A.2. Physicochemicaj Properties of Acetochlor.
Parameter Value Reference
Boiling paint/range 163 °C at 10 mm Hg; decomposition occurs Acetochlor HED Chapter of

the TRED, 3/1/06

Table A3. Acetochlor Metabolite Structures
Metabolite Type Structure
EMA-type metabolites /l(L
RI\N R2
CH,
HC ’
HEMA-type metabolites 144
R1
OR, N~ “R2
CH,
H,C
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B. MATERIALS AND METHODS
B.1. Data-Gathering Method

A GC/MSD method (Zeneca Method RAM 280/01 and 02) was used for determining residues of

tochlor metabolites containing the EMA and HEMA moieties in the sweet corn field trials and
field rotational crop trials. The method is described in MRIDs 44107103 and 453221 02, and the
original method vatidation data are reported in MRID 44107104.

B.1.1. Principle of the Method

Residues are extracted with acetonitrile (ACN):water (80:20, v/v), filtered or centrifuged, and
concentrated. Residues are then base hydrolyzed by refluxing in saturated aqueous potassium
hydroxide and methanol for 30-60 minutes to yield EMA and HEMA. After cooling, the
hydrolysate is diluted with water and saturated sodium chloride, and residues of EMA and

Residues were quantified using 162 and 314 ions for EMA and HEMA residues, respectively, by
comparison with acylated EMA and HEMA standards. The LOQ s 0.01 ppm for both EMA and
HEMA, or 0.02 ppm when expressed as acetochlor equivalents. The LOD was not reported.

TABLE B.i.1. Summary Parameters for the Analytical Method Used for the Quantitation of Residues of
Acetochlor Common Moieties EMA and HEMA in Plant Matrices.

Method ID RAM 280/01 or 02

Analytes Metabolites containing the EMA or HEMA moicties

Extraction solvent/technique | extract with ACN-water, and base hydrolyzed by refluxing with saturated potassium hydroxide
and methanol

Cleanup strategies Saturated sodium chloride and water are added to the hydrolysate, and residues of EMA. and

HEMA are then partitioned into toluene

Instrument/Deteczor GC using fused silica capillary column, Rtx200 (25-m x 0.25-mm id, 0.25-pum film thickness),
with mass selective (MS) detection operating in the SIM mode. The m/z 331 and 162 ions are
monitored for EMA and the m/z 329 and 314 ions are monitored for HEMA.

Standardization method External standards

Stability of st solutions Standard solutions arc to be stored frozen (<-10°C); standards are reportedly stable under these
conditions and were used prior to the labeled expiration date.

Retention times Approximately 10.8 minutes for EMA and 8.3 minutes for HEMA.
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0.20 ppm. The metabolites used for fortification were sodium 2-sulfonato-
N—ethoxymethyl-6'-ethylacet—o-to]uidide (EMA-type metabolite) and 2-hydroxy-N-ethoxymethy]-
6'-(1-hydrox yethyl)acet-o-toluidide (HEMA-type metabolite). The fortified samples were
analyzed along with control samples using the procedures described above.

In addition, the above method was also validated ip conjunction with the sweet corn field trials

and the rotational crop field trials using control samples fortified with each type of metabolite at
0.02-0.20 ppm.

B.2, Enforcement Method

A tolerance enforcement method is available for determining residues of acetochlor and its EMA
and HEMA producing metabolites in com commodities. The method is an HPLC method using

a oxidative coulometric electrochemical detector (OCED) and is listed as Method Iin PAM Vo,
I1(180.470:.

equivalents and the validated method LOQ is 0.02 ppm for each analyte.
C. RESULTS AND DISCUSSION
C.1. Data—Gathering Method

EMA method validation average recoveries at the method LOQ of 0.01 ppm (0.02 ppm
acetochlor equivalents) were 84% = 24% in sugar beet roots, 90% + 9.0% in sweet com (kernel
plus cob with husks removed), 100% + 7.2% in sweet corn forage, and 102% + 7.0% in soybean
seed. Ofthe 16 individua) samples at the LOQ, all were within the 70% - 120% acceptable
Tecovery range with the exception of a single sugar beet root sample at 50%, Further, for the 32
method validation samples fortified with EMA at 0.05 ppm to 0.20 PPm in sugar beet and sweet
corn matrices, recoveries were all within the acceptable 70% to 120% range for both individual
samples and for fortification level averages. In addition, a total of 67 samples were fortified with
EMA in conjunction with field trials on comn, sugar beets, dried peas, dried beans, sunflowers
and potatoes. Com grain (9), corn forage (12), com stover (7), sugar beet roots (8), sugar beet
tops (8), dried peas (4), dried beans (5), sunflower seeds (6), and potato tubers (8) were fortified
at 0.2 ~ 0.10 ppm acetochlor equivalents. For all samples, recoveries were within the acceptable
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range of 70% - 120% with the exception of a single corn stover sample fortified with EMA at 0.]
with a recovery of 62%. '

HEMA method validation average recoveries at the method LOQ of 0,01 ppm (0.02 pm
acetochlor equivalents) were 689 + 10% in sugar beet roots, 79% + 7.3% in sweet corn (kernel
plus cob with husks removed), 69% + 9.6% in sweet corn forage, and 989 + 5.3% in soybean

were fortified at 0.2 — .10 ppm acetochlor equivalents, For all samples, recoveries were within
the acceptable range of 70% - 120% with the exception of a comn forage sample fortified at 0.02
ppm acetochlor equivalents with a recovery of 63%, a com forage sample fortified at 0.1 ppm
acetochlor equivalents with a Tecovery of 46%, a sugar beet top sample fortified at 0,02 ppm
acetochlor equivalents with a recovery of 61% and a sunflower seed sample fortified at 0. ppm
acetochlor equivalents with 4 recovery of 65%.

HED notes that the extraction scheme employed for this method is substantially similar to the .
approved enforcement method extraction scheme; therefore, no radiovalidation is needed to
demonstrate this analytical method’s ability to extract field weathered residyes,

Individual sample recoveries for EMA and HEMA are shown in the table below.

TABLE C.1.1. Recovery Results from Methed Validation of Plant Matrices using the GC/MSD Data-
Gathering Analytical Method (RAM 280/01).

Matrix Spiking | Sample EMA HEMA
Level size °
(ppm) Recoveries (%) Mean Recovery + Recoveries (%) Mean Recovery +
sD SD
Method Validation'
Sugarbeetroots | 001 [ 4 | 50 84 92 108 84224 | 56,64,7475 - 68410
' 005 | 2 78,98 wa 83,84 wa*
0.10 2 88, 100 na 84, 87 ' n/a
0.20 2 95, 103 n/a 96, 102 n/a
Sweet corn, 0.01 4 79,91, 91, 10t 90+ 9,0 72,76, 78, 89 79+ 73
kemels plus cob
with huspkg 0.05 2 85, 87 n/a 72, 86 nfa
removed 0.10 2 88,94 n/a 85,97 n/a
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TABLE C.1.1, Recovery Resuits from Method Validation of Plant Matrices using the GC/MSD Data-
Gathering Analytical Method (RAM 280/01),
Matrix Spiking | Sample EMA HEMA
Level size
(ppm) Recoveries (%) Mean Recovery + Recoveries (%) Mean Recovery 4
SD SD
020 | 2 91,91 n/a 94, 98 n/a
Sweetcom | 001 4 92,97, 101, 109 100£7.2 56, 69,79, 72 69+96
forage 0.05 2 93, 100 n/a 74,89 n/a
0.10 2 96, 99 n/a 76, 89 Wa
020 [ 10 | o g 0 oy 89474 90 o g; oo™ s £83
Soybean seeds | 0.01 4 96,99, 101, 112 102£7,0 93,95, 102, Toa 9853
| 0.05 2 85, 106 n/a 85, 89 n/a
0.10 2 93, 10} n/a 103, 116 n/a
0.20 2 81,92 “n/a 112,116 a
Concurrent Method Recovery 23
Comn grain 0.02 3 71,74, 82 7657 86,71,90 8210
005 | 3 86,87, 79 8443 118,80,99 9919
o0 | 3 84, 50, 84 73220 " 120, 80,96 99+ 20
Com forage 0.02 4 102,91,72, 104 92415 73,72, 63, 81 72473
0.05 4 76,95,93, 104 92412 76,78, 77, 87 80 5.1
0.10 4 82,94, 93, 108 94+ 1} 81,46, 96, 96 80 £ 24
Corn stover - 0.02 2 104, 74 n/a 78,103, 86 89+ 13
0.05 5 | 83,84,77,78 114 87+15 76, 106, 94, 88, 94 92411
010 | 4 | oo 62, 84, 90 82+ 13 85,80,78, 101 86+ 10
Sugar beet ronts | 0.02 4 116, 89, 77, 81 91 + 8 75, 80, 89, 100 86+ 1]
0.10 4 104, 85, 84, 113 96+ 14 89, 111, 87, 91 9411
Sugar beet tops [ 4 87, 88, 71,99 86412 61,71, 79, 96 7715
0.10 3 92,83, 118 98+ 18 72,81, 109 8719
0.20 1 107 n/a 90 nfa
Dried peas 0.02 2 71,79 n/a 80,79 n/a
0.10 2 103, 127 n/a 99, 109 n/a
Dried beans 002 | 2 89, 105 /a 78,85 n/a
0.0 2 109, 92 n/a 96, 89 n/a
DP Barcode D2303 10/MRID Nos. 44107103, 44107104, 45322102 Page 9 of 13
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TABLE C.1.1. Recovery Results from Method Validation of Plan¢ Matrices using the GC/MSD Data-
Gathering Analytical Method (RAM 280/01).
Matrix Spiking Sample EMA HEMA
Level size NE—
(ppm) Recoveries (%) Mean Recovery + Recoveries (%) Mean Recovery +
SD . SD
0.10 | 118 n/a 105 n/a
Sunflower sead 0.02 3 86, 84, 82 84120 72,95, 80 82+12
0.10 3 79, 74, 85 79455 65, 88, 80 78+ 12
Potato tuber 0.02 4 77,91, 88, 92 87+ 6.9 . +83,91,93, 89 ' . 8943 _
010 | 4 | g8 20,95 | eox37 [ 89,88,93,93 - |  g1is¢

: Spiking levels for the method validation are expressed as either EMA or HEM A concentrations
: Spiking levels for the concurrent fortifications are expressed as acetochlor equivalents.

" The concurrent method recovery data for all plant matrices are identical to those submitted with the field trial studies and field
rotational crop studies (46010501.DER through 4601 0509.DER),
4

n/a is “not applicable”
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TABLE C.1.2. Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Acetochlor Residues in Plant Matrices.

Analytes Metabolites containing the EMA or HEMA moieties

Equipment ID Hewlett-Packard Model 5890 GC and 5970 or 5971 MSD; Rtx200 column with a
retention gap (30m x 0.25 mm id, 0.25 pm film thickness)

Limit of quantitation (LOQ) 0.01 ppm for EMA and HEMA; or 0.02 ppm, expressed in acetochlor equivalents

Limit of detection (LOD) Not reported

Accuracy/Precision Average method recoveries were 90-97% for EMA and 81-102% for HEMA, with

relatively low standard deviations (£ 6-17%) for sugar beet roots, sweet corn kemel.i
sweet com forage, and soybean seeds.

Reliability of the Method/ [ILV] An independent laboratory method validation [ILV] of the proposed data collection
method has not been conducted to verify the reliability of the method for the
determination of residues of EMA and HEMA in plant commodities. However, the
toncurrent recovery values obtained in the sweet com field trials and rotational crop
field trials indicate that the method is reliable,

Linearity Example standard curves for EMA and HEMA at concentrations of 0.01 -0.20 pg/mL
had comrelation coefficients of >0.999.

Specificity The control chromatograms generally have no peaks above the chromatographic

C.2. Enforcement Method

The HPLC/OCED enforcement method for plant commodities has been adequately validated by
the Agency. and is available in PAM Vol. Il ( 180.470).

C.3. Independent Laboratory Validation

An independent laboratory validation (ILV) of the data collection method has not been
conducted. The method was used only for data collection and is not being proposed for
enforcing tolerances. Therefore, an ILV trial is not required.

D. CONCLUSION

EMA method validation average recoveries at the method LOQ of 0.01 ppm (0.02 ppm
acetochlor equivalents) were 84% + 24% in sugar beet roots, 90% + 9.0% in sweet corn (kemel
plus cob with husks removed), 100% + 7.2% in sweet comn forage, and 102% + 7.0% in soybean
seed. Of'the 16 individual samples at the LOQ, all were within the 70% - 120% acceptable
recovery range with the exception of a single sugar beet root sample at 50%. Further, for the 32
method validation samples fortified with EMA at 0.05 ppm to 0.20 ppm in sugar beet and sweet
corn matrices, recoveries were all within the acceptable 70% to 120% range for both individual
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and potatoes. Corn grain (9), corn forage (12), corn stover (7), sugar beet roots (8), sugar beet
tops (8), dried peas (4), dried beans (5), sunflower seeds (6), and potato tubers (8) were fortified
at 0.2 - 0.10 ppm acetochlor equivalents. For all samples, recoveries were within the acceptable
range of 70% - 120% with the exception of a single corn stover sample fortified with EMA at 0.1
ppm acetochlor equivalents with a recovery of 62%.

HEMA method validation average recoveries at the method LOQ of 0.01 ppm (0.02 ppm
acetochlor equivalents) were 689 o+ 10% in sugar beet 10018, 79% + 7.3% in sweet corn (kernel
plus cob with husks removed), 69% * 9.6% in sweet corn forage, and 98% + 5.3% in soybean
sced. Ofthe 16 individual samples at the LOQ, all were within the 70% — 1209, acceptable

Sweet comn matrices, recoveries were af] within the acceptable 70% to 120% range for both
individual samples and for fortification level averages. In addition, a total of 67 samples were
fortified with HEMA in conjunction with field trials On corn, sugar beets, dried peas, dried beans,
sunflowers and potatoes. Comn grain (9), corn forage (12), com stover (7), sugar beet roots (8),
sugar beet tops (8), dried peas (4), dried beans (5), sunflower seeds (6), and potato tubers (8)
were fortified at 0.2 ~ 0.10 ppm acetochlor equivalents. For aj] samples, recoveries were within -
the acceptablc range of 70% - 120% with the exception of a com forage sample fortified at 0.02
ppm acctochlor equivalents with a recovery of 63%, a comn forage sample fortified at 0.1 ppm
acetochlor cquivalents with a recovery of 46%, a sugar beet top sample fortified at 0.02 ppm
acetochlor equivalents with a recovery of 61% and a sunflower seed sample fortified at 0. ] ppm
acetochlor equivalents with a recovery of 65%,.

not required.

The GC/MSD method (RAM 280/01 or 02) has been adequately validated for collecting data on
residues of FMA- and HEMA-type metabolites in plant commodities.
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