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91JH223

ACETOCHLOR : Storage Stability of the (N-(6-ethyl-3-hydroxy-2-
methylphenyl) oxamic acid Metabolite in Deep Frozen Field, Corn, Grain,
Forage and Fodder.

S J Crook

The stability of residues of the acetochlor metabolite N-(6-ethyl-3-hydroxy-2-methylphenyl)

oxamic acid in deep frozen field corn; grain, forage and fodder has been established for a period

of approximately 12 months. These data represent interim results, the study is continuing.
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INTRODUCTION

It is necessary to provide adequate data on the possible effects of freezer
storage on the magnitude of any residue in commodities during the interval
between sample collection and sample analysis. This data requirement is
outlined in the Residue Chemistry Guidelines Subdivision O, Series 171-4(c).

This study was initiated to provide storage stability data on the N-{6-ethyl-3-
hydroxy-2-methylphenyl) oxamic acid metabolite, to support the registration of
the chloroacetanilide herbicide, acetochlor.

20 g samples of prepared control field corn; grain, forage and fodder; lettuce;
turnip roots and tops; soya seed and hay were fortified at approximately 0.10
mg/kg with '*C-phenyl radiolabelled N-(6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid metabolite and then deep frozen at <-10°C. Duplicate samples
were taken and analysed for N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid
residues at predetermined intervals of O, 6 and 12 months. The analyses were
carried out at the Residue Laboratories of the Environmental Sciences
Department, Jealott’s Hill Research Station, Bracknell, Berkshire, RG12 6EY, UK.

This interim report includes data generated between August 1991 and October
1992 and details results only from analyses of field corn; grain, forage and
fodder samples stored for up to 12 months. Results from the analyses of
lettuce; turnip roots and tops; soya seed and hay are not reported here and will
be detailed in the final report. The study is continuing.

MATERIALS
Test Substance

Chemical Name : N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid

Figure 1 : Structure of N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid and
position of “C-radiolabel

K . ) i.‘
A’ N

CH,

OH N:ﬁOCOOH

CaHs

Molecular Formula : C,,H,;NO,
Code Number : ICIA5676/57
Molecular Weight : 223
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14C-phenyl labelled N-{6-ethyl-3-hydroxy-2-methylphenyl} oxamic acid, Reference
91-33, was prepared by Western Research Center, Richmond, California and had

a specific activity of 1.968 GBq mmol™.

Confirmation of identity using nuclear magnetic resonance spectroscopy (NMR)
and mass spectrometry {MS); were carried out at WRC, Richmond, Califronia.
NMR confirmation was carried out at ICl Agrochemicals, Jealott’s Hill, Bracknell,
Berkshire, RG12 BEY.

Test Commodity

The control samples used to set up this study were taken from magnitude of
residues trials and crop rotation trials from various locations in the U.S. Full
details of field corn control fractions are given in Table 1.

TABLE 1 : Control Field Corn; Grain; Forage and Fodder Fractions Used in Study

91JH223

Crop Study Number Trial Sample Location Variety Growth Stage

Fraction Number at Harvest

Grain 5676-88-MR-01 1ITX-88-235 11355/88 Luling, Pioneer Mature Plant
Texas 3165

Forage 5676-88-MR-01 21IL-88-226 1601/89 Monticello, Agrigold Milk Dough
lllinois AB6445 Stage

Fodder 5676-88-MR-01 17CA-88-233 11331/88 Stockton, Funk's Mature Plant
California G-4507

Control lettuce; turnip roots and tops; soya seed and hay fractions were taken

from Study Number 5676-88-CR-01. Full details for these fractions will be

given in the final report.

Experimental Design

ANALYTICAL PROCEDURES

Control samples used in this study were pre-prepared and had been stored deep
frozen at a temperature of <-18°C for a period of approximately two years prior
to the commencement of this study.

For the investigation of the storage stability of N-(6-ethyl-3-hydroxy-2-

methylphenyl) oxamic acid residues in field corn, untreated field corn; grain,

forage and fodder samples (20 g) were weighed into individual screw cap glass
storage jars.

The samples were fortified at 0.09 mg kg with *C-phenyl labelled N-{6-ethyl-3-

hydroxy-2-methylphenyl) oxamic acid by the addition of 40 ul of a radiolabelled

N-(6-ethyl-3-hydroxy-2-methylphenyl oxamic acid standard in acetonitrile

containing 441 000 Bq ml'; equivalent to approximately 50 ug ml*. {0 month

samples were spiked 4 days after the samples for the other time intervals). All
caps were secured, the samples fully labelled and stored at <-10°C.




3.2

3.2.1

3.2.2.

3.2.3

Page 10
Report No : RJ1352B

At predetermined intervals, duplicate samples were taken and analysed for N-(6-
ethyl-3-hydroxy-2-methylphenyl) oxamic acid residues.

Analytical Techniques
Liquid Scintillation Counting (LSC)

Liquid samples were radioassayed by liquid scintilliation counting, using an LKB
1219 Rackbeta spectral liquid scintillation spectrometer. This instrument utilises
the spectral quench parameter method of sample quench correction and is used
in conjunction with an appropriate quench correction curve.

Suitable sample aliquots were prepared by mixing with '‘Optiphase Safe’
scintiliation solution (LKB). Each batch of samples was preceded by two
suitable background samples, from which a mean was calculated and
automatically subtracted from subsequent measurements. Samples were
counted in duplicate.

Full details and an example of an LSC output are presented as Appendix 3.
Thin Layer Chromatography (TLC)

Normal phase silica gel chromatography was carried out using 0.25 mm Sil S-25
UV,q, plates (Machery Nagel). Plates were eluted in saturated vapour conditions
by lagging the inside of the tank with absorbent paper. The following solvent
systems were used:

Solvent system A : ethyl acetate:propan-1-ol:water
60:40:10 (v/v/v)

Solvent system B : chloroform:methanol: water:formic acid
75:25:3:3 (v/v/v/iv)

Fractions were applied to the chromatoplates admixed with standard reference
compounds. The reference compounds were detected by the quenching of gel
fluorescence under short wave ultraviolet light. To ensure the correct
assignments on the chromatoplates, the standards were also chromatographed
alongside fractions of plant extracts.

Detection of Radioactive Areas on Thin Layer Chromatograms

The radioactive areas on thin layer chromatograms were detected by
radioscanning.

Radioscanning was carried out using Isomess IM3000 and 68000 Automatic
TLC Linear Analysers (Appendix 4) and was used to quantify the amount of
radioactivity associated with each area on the chromatogram. The
quantification was carried out by computer integration of the areas on the
chromatograms after background subtraction, using the Apple or 68000 data
systems.

Full details are presented as Appendix 4.
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Analytical Method

Analysis for the acetochlor metabolite, N-(6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid was carried out using the methodology described below.

Prepared, fortified field corn grain, and forage samples (20 g) were extracted by
maceration with an acetonitrile/water mixture (50 ml, 1:1 (v/v}} until well
homogenised. Fodder samples were extracted using the same procedure but
acetonitrile/water (100 ml, 1:1 (v/v})) was used.

Samples were filtered through two Whatman No. 1 filter papers into an
appropriate sized round bottomed flask. At this stage samples were transferred
to volumetric flasks and made to a known volume; aliquots were taken for liquid
scintillation counting (LSC) to assess the percentage of radioactivity, hence the
percentage of N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid, extracted from
the crop.

Extracts were then rotary evaporated to dryness and redissolved in acetone
(4 ml).

Characterisation of the radioactive residue in the extracts was made by thin

layer chromatography (TLC) using two separate solvent systems, described in
Section 3.2.2, with radioscanning detection.

RESULTS
The results of the analyses of the field corn samples are detailed in Table 2.

An example calculation is presented in Appendix 2.

TABLE 2 : Storage Stability in Frozen Field Corn Stored at <-18°C

Field Corn Date of Analysis Storage Duration Mean Residue
Fraction (Months) (mg kg™)
Grain 12th August 1991 0 0.06
10th February 1992 6 0.07
14th August 1992 12 0.06
Forage 12th August 1991 (0] 0.07
10th February 1992 6 0.08
14th August 1992 12 0.07
Fodder 12th August 1991 0 0.07
10th February 1992 6 0.08
14th August 1992 12 0.07
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DISCUSSION

In the fortified field corn, grain, forage and fodder samples, the N-(6-ethyl-3-
hydroxy-2-methylphenyl)-oxamic acid metabolite residue showed no decrease
after 12 months of freezer storage compared to zerotime analysis. These data
represent interim results, the study is continuing.

RAW DATA

All raw data for the study from which the field corn fractions originated,
together with a copy of the interim report, are stored in the ICl Agrochemical
GLP Archive, Jealott’s Hill Research Station, Bracknell, Berkshire, RG12 6EY
under study numbers 5676-88-MR-01 and 91JH223 respectively.

Details of synthesis and spectral data for '*C-phenyl labelled N-{6-ethy!-3-
hydroxy-2-methylphenyl) oxamic acid are stored in the ICl Agrochemical GLP
Archive, Jealott;s Hill Research Station, Bracknell, Berkshire, RG12 6EY under
file number 91-33.

All raw data for this interim report are stored with S J Crook in lab 111/26,
Environmental Sciences Building, Jealott’s Hill Research Station, Bracknell,
Berkshire, RG12 6EY.

REFERENCES
1. Laboratory notebook D7615, S J Crook.
2. Report RJO818B for Field information and preparation details of samples

from Study 5676-88-MR-01.

Report No : RJ1352B

Disc No : WP/92/CL/63
Reference : SJC/CL

Date : 2 December 1992

i/
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APPENDIX 1

Example Chromatograms (T.L.C)
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Grain Extract After 12 Months Deep Frozen Storage
Solvent System A
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Grain Extract After 12 Months Deep Frozen Storage
Solvent System B

{ counts }

50

CROOK
Aake Buiy/uwr/el
00

30

11147

=3

-3200 Kadio-TLC-Analvser
00

10000 3

100

RAYTEST RITA-3200 Radio-TLC-Analyser

User S_CROOK
Measurement D761S5S7EB

Date of run: Sep 29.32, [1:47
Run tiae 10000 s

Origin 20.0om Solvent front 15i.6mn
Setting 3 : manual

No Name froa to Max. Contents iR0Ie  YTotal rf

1 BK6! 3.5 20.2 --- --- --- -—- -——-

2 ROI1 20.7 44.0 29.1t 383,90 2,297 2.2%% 0.0694

3 ROI2 44,4 49.6 S8.8 14734.5 B88.19% 'as.nz'o.:eus

4 ROI3 70,1 151.6 143.7 1589.5  9.51%  9.51% 0.9400

S KKB2 152.4 173.8 --- --- -— --- -—-
Remainder --- --= --- 9.3 0. 03% 0.03% -—-

Net counts in regiens : 16706.5

Net total counts H 10712.3

BrEL icounts/ani 74,88

K6z tcounteiam) @ 73,31
S

o

Measurement D7&6157EBR
Date of run: Sep 29,92

RATTEST RIT
Run tiee:

User

t
2 XD R 2 3 3 R 3 & g 2 & =2 2 3

180 4

o
~

= { | =
g a ] [ g g
= A, - . . - =
R i Sandit Tt U S AN AN N T NI NN e e

190



~Plate D17 /4,

33

D76158BFA

S_CROOHK
19;

)

200 Radio-TLC-hnalvser
26,9

Measurement
10000 8

FA1TEST FITR=3
Date of runs Sep

Kua tiee:

User

’ Page 16
Report No : RJ1352B

Forage Extract After 12 Months Deep Frozen Storage
Solvent System A
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Forage Extract After 12 Months Deep Frozen Storage
Solvent System B
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Fodder Extract After 12 Months Deep Frozen Storage
Solvent System A
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Fodder Extract After 12 Months Deep Frozen Storage
Solvent System B
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APPENDIX 2
Example Calculations of Mean Residue Figure
0 Month Fodder

Specific activity of '*C-phenyl labelled N-{6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid = 1.968 GBq mmol™.

1 mmol N-(6-ethyl-3-hydroxy-2-methylphenyl} oxamic acid = 223 mg

223
.. 1dps = 1.968 x10° = 1.133x 10" mg
= 1.133 x 10* ug
1
Solug = 1.133 x 10* = 8826 dps

20 g crop fortified at 0.1 ug g* = 2.0 ug N-(6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid to be applied.

Actual amount "*C-phenyl labelled N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic
acid applied

15889 dps

1.8 ug

0.09 ug g

% radioactivity extracted in duplicate samples = 92% and 96%
.. Mean Recovery = 94%
% radioactivity co-chromatographing with the N-(6-ethyl-3-hydroxy-2-

methylphenyl) oxamic acid marker from duplicate samples in each solvent
system.

= System A : 83% and 82%
System B : 89% and 76%

.. Mean from all systems = 83 + 82 + 89 + 76 = 83%
4
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It therefore follows that :
Of the 94% of radioactivity extrated, 83% was '*C-phenyl labelled N-(6-ethyl-3-
hydroxy-2-methyiphenyl) oxamic acid.
.. Total radioactivity as N-(6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid

= 94 x 83 = 78%
100

.. As Sample fortified at 0.09 mg kg™, mean residue

=0.03x78 = 0.07 mg kg-1
100

12 Month Fodder

Specific activity of '*C-phenyl labelled N-(6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid = 1.968 GBq mmol™.

1 mmol N-{6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid = 223 mg

223
. 1dps = 1.968 x 10° = 1.133 x 10" mg
= 1.133 x 10* ug
_ 1
S lug = 1.133 x 10* = 8826 dps

20 g crop fortified at 0.1 yg g' = 2.0 pg N-(6-ethyl-3-hydroxy-2-methylphenyl)
oxamic acid to be applied.

Actual amount *C-phenyl labelled N-{6-ethyl-3-hydroxy-2-methylphenyl) oxamic
acid applied

15889 dps

1.8 ug

0.09 ug g™

il

% radioactivity extracted in duplicate samples = 91% and 88%

.. Mean Recovery = 90%
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% radioactivity co-chromatographing with the N-(6-ethyl-3-hydroxy-2-
methylphenyl) oxamic acid marker from duplicate samples in each solvent
system.

= System A : 90% and 90%
System B : 88% and 88%

.. Mean from all systems = 90 + 90 + 88 + 88
4

= 89%

It therefore follows that :

Of the 90% of radioactivity extrated, 89% was '*C-phenyl labelled N-(6-ethyl-3-

hydroxy-2-methylphenyl) oxamic acid.

.. Total radioactivity as N-{6-ethyl-3-hydroxy-2-methylphenyl) oxamic acid
= 89 x 90 = 80%
100
.. As Sample was fortified at 0.09 mg kg, mean residue

= 0.09 x80 = 0.07 mg kg-1
100
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APPENDIX 3 :

Measurement of Radioactivity by Liquid Scintillation Counting Using the
LKB 1219 Spectral

The LKB Rackbeta 'Spectral’ is linked to an LKB 4420VDU with an LKB4510
printer and an option of data storage in an LKB two-speed data logger.

Counting was carried out using a fixed window setting {5-650 ev for *C), a
CPM/DPM counting mode, and a sample quench monitoring with the external
standard spectrum generated from a 22°RA source (SQPIE]). Quench correction
curves (Efficiency vs SQPIE]) to allow automatic calculation of DPM values were
set up using a series of quenched standards and a present smoothed spline
fitting method.

Counting errors due to colour quenching are compensated for by an automatic
adjustment of the SQP[E] values. CPM’s due to chemiluminescence are
accurately monitored and subtracted to give a net CPM value.

Each operator has a unique identification code number for counting samples.

Each batch of samples are preceded by two suitable background samples from
which a mean is calculated. This is automatically subtracted from subsequent
count rates in the batch to provide net counts per minute value. The computer
then calculates the percentage error in the background corrected count rate due
to the statistical nature of the radioactive decay using the following equation:

‘60x!r
AR (%) -100x t
R R

Where R = count rate corrected for background
t = counting time in seconds
| = uncorrected count rate
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Example LSC Output From The LKB 1219 Spectral

FARANETER 6ROUP: 7

10 peewerl! ST Gk |

014 PROGRAN MODE 12
01B COUNT MODE: FIXED WINDDW:  5- 450
SGP(E) SINGLE LABEL

c-14
01C COLOUR CORRECTIOR Y- : R
6LASS OR PLASTIC VIALS 6 -
02 LISTING Y-
03 TINE 300 -»
04 COUNTS 20000 -)
07 NUNBER OF WINDOWS 1)
08 -WINDON | 5= 650 -)
11 EXTERNAL STD TINE 15 =) -

12 EXTERNAL STD COUNTS 900000 -)

13A SAMPLE QUALITY MONITOR N -)

14 FRINT 1.2,10,11,12,19.29,30,36,37
=)

$43STD, CURVE FITTINSL34

2CS CTIME  COUNTSS CFNl Cemx EFFL EFF2 SGP(E)  CLmy . bPS)
001 00330 182 3.3 7.577 0 939 00 468,08 LOGD 629! "%ﬂ(.
007 0030 184 34,83 7,882 93.47 A0 25,58 L0GU 8261 - &k

REPLICATE: BACKGROUND SAMPLE .
HEAN TAEGR.ERRCR(X) OBS.ERROR(%) CHI SGUARED PROBARILITY(Y)

CPMy 35.1 5.382 g2 019 85,18

SOPIE)  46E.83 .160

POS CTINE  COUNTS! CPML  CPMIZ  EFFL  EFF2  SEP(E)  CLMI DPS1

003 00300 1276 219.01  3.024 8935 .00 40259 .00 4,085 -5 /e2//
004 00300 1224 208.59 3,098 8937 .00 402.B4  .000 3.89 ~ a5 /H2/2
00500300 17768 3524.4B .54 9137 00 429.43 000 bAA3A = D26IS 1412/ 3
005 00300 17705 351,39 .755 9128 .90 431,39 .000 B13« DXsle27y
907 00300 19050  3782.86 728 90.41 .00 418.00 .00 .03~ DRiS 42y
008 00300 19151 380344 726 0.2 .00 AIIL .00  70.029~DYers/uz/c
007 00300 197857 3930.60  .T14 90.40 .00 417.97  .000 12,466 - D20/ y2.1
010 00300 19835 3940.30 .73 90.M .00 419.%%  .000 8T sy 20y
POS CTINE  COUNTS! Py ML EFF: PP SORIE)  Cum P81

o011 90366 19142 BILIS 726 W31 .00 A6 A9 L000 70,364 - 07445 [u2(q
212 W00 19470 AL L7200 893 .00 MLLBA  L000 7165 = IS 14zl 10
NI W9F 20141 4043 T8 8R4 L0 40680 .00 74546 - D6 fuzln
014 00296 20085 447.97 308 89,62 .00 40,40 000 75,233 ~ D76 It
015 59269 20120 4i50.8% .28 843 .00 32el .06 19.474 - 07¢is J4zhy
12 00257 20066 41833 .69 3654 .00 30.el 000 80,000 ~D761S Iy2lry
017 06293 20100 4089.53 708 BR.79 .00 38202 000 1,638 ~DIS 142 (1S
618 90298 0113 41351 706 87,78 .00 3837 000 79,050 ~Does ut lic
019 00287 Z0tA4  418S.67 707 9L53 .00 436,09 .00 76,178 ~thas luz o

620 10282 20028 247,83 758 9154 20 435.5¢ 000 77,348 s lyr i



Page 25
Report No : RJ1352B

APPENDIX 4 :
TLC Analysis by Linear Analysers
The Isomess (68000) Automatic Linear Analyser

The design of the TLC-Linear Analyser is such that the head remains stationary
above the chromatogram and accumulates counts from the radioactive areas on
the chromatogram (with a resolution of approximately 2 mm). The length of
accumulation time depends on the amount of radioactivity on the
chromatogram, the lower the amount of radioactivity, the longer the required
accumulation time. Immediately after the chromatogram has been scanned, the
head is positioned over a non-radioactive area on the TLC plate and allowed to
accumulate a background chromatogram for the same length of time as the
sample chromatogram. At the end of this accumulation time, the background
chromatogram is subtracted, channel by channel, from the sample
chromatogram using a background subtraction computer programme present in
the data processing module of the analyser software. Using another part of the
data processing facility, the background substracted chromatogram is then
divided, by the operator, into regions of interest, that is areas in which the
different radioactive compounds are located.

The counts in the different regions of interest are summed and the percentage
of radioactivity found in each region of interest is calculated.

The Isomess Automatic (IM3000) Linear Analyser

The Isomess Autoamtic {IM3000) Linear Analyser operated in exactly the same
way as the Isomess 68000 Automatic Linear Analyser, except background
substraction and allocation of regions of interest are performed on Apple Il
computer, using programs written for this computer and implemented by the
operator.




