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The Union Carbide Corporation proposes tolerances for the combined
residues of the insecticide thiodicarb, dimethyl N, N'-{thiobis
[(methylimino) carbonyloxy]]bis{ethanimidothiocate] (Larvin™), in
or on the following commodities.

Cottonseed

0.4 ppm
Soybeans 0.1 ppm
Soybeans straw 0.2 ppm
Cottonseed hulls 0.8 ppm (FAT)
Soybean hulls 0.4 ppm (FAT)

There are no permanent tolerances establgshed for thiodicarb. Temporary
tolerances for cottonseed (0.4 ppm), soybeans (0.l ppm), and soybean
straw (0.02 ppm) are pending (PP#9G2152).

The metabolite of thiodicarb, methomyl, is an insecticide with established
tolerances on a variety of commodities at levels of 0.1-40 ppm (§180.253).
These tolerances include levels of 0.1 ppm for cottonseed, 0.2 ppm for
soybeans, and 10 ppm for soybean forage.

Conclusions

1. The pre-harvest intervals for cotton (30 days on the 75 WP label and
28 days on the "500" label) are inconsistent and should be corrected
(i.e., a single PHI for both labels). The restriction on feeding
soybean forage should be expanded to include the feed use of hay.

INERT INGREDIENT INFORMATION IS NOT INCLUDED

3. The nature of the residue in plants and animals is adequately
understood. The parent compound, thiodicarb, and its metabolite
methomyl are the significant components of the residues in plants.
In animals, no carbamate residues occur in tissues, eggs or milk.
Residues of acetonitrile and acetamide occur in these commodities.
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4. An adequate analytical method is available for the determination of
residues of thiodicarb and methomyl in cottonseed, soybeans, soybean
straw and hay, hulls, and the byproducts (meals, oils, and soapstocks).
A method trial will be recommended when the petition's deficiencies are
resolved.

5. Residues in cottonseed, cottonseed hulls, soybeans, soybean hulls,

straw or hay, and the byproducts (meals, oils, soapstocks) are not
likely to exceed the proposed tolerances.

6. Residues of thiodicarb, methomyl, and other carbamate-type components
are not likely to occur in eggs, milk, meat, fat, and meat byproducts
of cattle, goats, hogs, horses, poultry, and sheep [§180.6(a)(3)].
However, residues of acetonitrile and acetamide could be present at.
maximum estimated levels of 0.002 ppm. We defer to TOX on the
toxicological significance, if any, of these components and whether
they need to be regulated.

Recommendation

We recommend against the proposed tolerances. A favorable recommenda-

tion is contingent upon the resolution of questions raised in Conclusions
1,2, and 6.

When tolerances for thiodicarb are esﬁablished, the tolerance should be
expressed as, "...combined residues of thiodicarb and its metabolite
methomyl."

Detailed Considerations

Proposed Uses

Larvin™ Thiodicarb Insecticide 75% Wettable Powder (75% active ingre-
dient - a.i.) and Larvin™ 500 Thiodicarb Insecticide an aqueous flowable
containing 44% a.i., or 4.18 1b a.i./gallon) are proposed for aerial or
ground, foliar applications on cotton and soybeans when insects appear.
Repeat applications are to occur as needed.

Cotton: apply at rates of 0.3-0.9 1b act/A depending upon level of infest-
ation. Livestock are not to graze treated fields, and no application is to
occur within 30 days of harvest (PHI). (The Larvin 500 label has a PHI of

28 days.) The PHI in the experimental program was only 7 days.

The metabolite of thiodicarb, methomyl, is an insecticide which is
registered for use on cotton. Ground or aerial, foliar applications are
permitted at rates of 0.45-0.67 1lb act/A at 3-5 day intervals. A maximum
of 3 applications is permitted with a 15-day PHI.
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MANUFACTURING PROCESS AND INERT INGREDIENT INFORMATION ARE NOT INCLUDED
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Soybeans: apply at rates of 0.23-0.45 1lb act/A depending on level of
infestation. Treated forage is not to be fed to livestock, and no appli-
cation is to occur within 60 days of harvest. The PHI under the experi-
mental program was 28 days.

The restriction on feeding soybean forage should be expanded to
include the feed use of hay.

Methomyl is registered for use on soybeans with ground or aerial
foliar applications of 0.22-0.45 1lb act/A. A PHI of 14 days is imposed.

The registered uses of methomyl on cotton are not likely to adversely
affect the total level of thiodicarb in cottonseed. However, the regis-
tered uses of methomyl in soybeans could adversely affect the level of
thiodicarb in soybeans by showing a higher thiodicarb level than the pro-
posed 0.1 ppm. (Methomyl has an established tolerance of 0.2 ppm for
soybeans and 10 ppm for soybean forage.) This situation may be appropri-
rately handled as in §180.3 (Tolerances for related pesticide chemicals).
A paragraph should be added to this section to cover residues of thiodicarb
and methomyl. For example, where tolerances are established for both
thiodicarb and methomyl on the same commodity, then the higher' of the two
tolerance levels should determine the maximum residue level permitted.

Manufacturing Process

The impurities are not likely to produce a residue problem.




Nature of the Residue
Metabolism in Plants

The nature of the residues resulting from metabolism and/or degrada-
tion of thiodicarb has been fully discussed in our review of PP#9G2152.
The information is repeated here.

The pesticide chemical UC51762, dimethyl N,N'={thiobis{(methylimino)
carbonyloxy] lbis] ethanimidothiocate] , is absorbed, metabolized, and trans-
located by plants (cotton, soybeans, corn, wheat, cabb;ge, carrots). The
chemical is extensively degraded and/or metabolized and eliminated from the
plant as the volatile compounds carbon dioxide and acetonitrile. The chemi-
cal is, to some extent, completely degraded and its elements reincorporated
into naturally-occurring plant constituents. A minor pathway for detoxifi-
cation is conjugation, and/or binding with plant constituents.

The major components of plant residues are the parent compound UC51762
and its metabolite methomyl, S-methyl N-{(methylcarbamoyl)oxy] thioaceta-
mide. The metabolites methomyl oxime, methomyl sulfoxide, and- the methylol
of methomyl (hydroxymethyl methomyl) appear as minor components of plant
residues (usually less than 10% of the residue). The metabolites appear in
the free and conjugated and/or bound forms. The conjugated and/or bound
forms usually represent less than 10% of the plant residues. (See Figure
1 of the accompanying chart for metabolic pathways).

Cotton

Greenhouse studies were performed in which 5~6 week old cotton plants
were treated by stem injection with radiolabelled UC51762 (acetyl-C14—

label). The plants were sampled at 7, 14, 21, and 28 days and examined for
C14-radioactivity.

The cotton plants contained six free or non-conjugated components at
seven days. These components represented 53% of the radiocactivity present.
Three of the components were identified: the parent compound UC51762
(48%); methomyl (4%); and, methomyl oxime (trace, <0.1%). The parent
compound generally decreased with time so that at 28 days, it represented
only about 0.1% of the free residue. Methomyl remained relatively steady
over the 7-28 day period and was 5.4% of the free components at 28 days.
The methomyl oxime represented only trace residues over the 28-day period.

The unidentified components showed a greater level of residues at 28 days
than at 7 days.

The cotton plants also contained 7 components conjugated with sugars.
These components were a maximum of 3% of the applied radiocactivity at 14
days and had declined to 1.2% at 28 days. Three of these components were
identified (all metabolites): methomyl (maximum of 0.24% of applied);
hydroxymethyl methomyl (maximum of 0.58% of applied); and, methomyl oxime
(maximum of 0.21% of applied). The conjugated residues generally increased
from 7-14 days and decreased with time thereafter.
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The unextracted cotton plant residues increased from 0.7-2.6% (7-14
days) and decreased thereafter to 1.5% of the recovered radiocactivity at
28 days. Radioactivity lost thru volatilization ranged from 35% of
recovered activity at 7 days, increased to 65% at 14 days, and reached a
maximum of 70% at 28 days. The volatilized components consisted primarily
of. acetonitrile and carbon dioxide.

Studies on the volatilization of radioactive C14-UC51762 were carried
out in 4-week o0ld cotton plants. C14-UC51762 was applied to the top sur-
faces of leaves for one treatment and stem injection for another treat-
ment. The plants were collected at intervals of 1, 4, and 7 days and
examined for radioactivity.

Volatilization was greater from the leaf surface than from stem
injection of UC51762.

A second greenhouse study was performed in which radiolabelled cl4-
Uc51762 (acetaldehyde—1—c14) was spread with a brush on the upper leaf
surfaces of cotton plants when the flower buds were started: ' (The treatment is
reported to be equivalent to 1.0 1lb UC51762/A). The plants were maintained in
the greenhouse until the bolls were mature. The senescent leaves were collected
for examination. A small branch was removed after 14 days treatment to examine
for evidence of absorption and translocation: of residues of UC51762.

The mature bolls were collected for examination. The seed were delinted,
and both the lint and the delinted seed were examined for radiocactivity. The
senescent leaves were also collected and examined for radiocactivity. The un-
extracted plant residue was also examined. Analyses and characterization of

residues were performed with the procedures noted in the first cotton plant
study. : -

The leaves contained the major portion of ﬁhe,applied radioactivity.
The lint had 0.05% of the applied dose and the seed had 0.09% of the
applied dose. The petitioner maintains that these data indicate poor
absorption and translocation of UC51762 or its metabolites from leaves to
other parts of the plant. We concur with this conclusion. The low level
of radiocactivity in the seed precluded identification of components of the
residue.

Fractionation and isolation of the leaf residue showed organo-scluble
and water-soluble components. There were 11 organo-soluble components
(approximately 37% of the leaf activity). The organo-soluble phase repre-
sents free or unbound components. Four componen#s were identified and the
remaining 7 were not identified. Those identified were the parent com-
pound, UC51762 (about 60% of the organo-soluble ‘activity); methomyl (about
34%); methylol of methomyl (hydroxymethyl methomyl, 1.4%); and, methomyl
oxime (0.4%). The unidentified components were less than 5% of the organo-
soluble residue.
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The water-soluble residue represents conjugated components which were
freed thru enzymatic hydrolysis. The components were about 9.7% of the
leaf activity. There were nine conjugated compounds. Three components
were identified and 6 were not. The identified compounds were.glycosyl
conjugates of the metabolites methomyl, hydroxymethyl methomyl, and meth-
omyl oxime. The identified components were about 58% of the conjugated
residue. However, the conjugated residue was less than 10% of the leaf
activity. Approximately 34% of the bound residue was not affected by the
enzymatic hydrolysis. The unextracted leaf residue made about 20% of the
leaf residues. These data suggest that some of the bound radioactivity
represents reincorporated C14—radioactivity. The presence of radiolabelled
components which did not correspond to authentic standards further sug-
gests that some of the unidentified components are naturally-occurring,
radiolabelled plant. constituents.

Two volatile components, carbon dioxide and acetonitrile, accounted
for the major portion of the radicactivity lost from the leaf surface of
treated plants by volatilization. Less than 3% of the applied radioactiv-
ity remained in the plant tissues. About 70% is lost as carbon dioxide and
acetonitrile during the first 28 days.. Thus, UC51762 appears to be rapidly
metabolized to methomyl and methomyl oxime which are subsequently converted
to sugar conjugates and/or degraded to carbon dioxide and acetonitrile.
These components are then lost thru volatilization.

The major components of cotton plants are the parent compound UC51762
and its metabolite methomyl. The metabolites methomyl and methomyl oxime
appear as sugar conjugates. The data indicate that unidentified components
{(free and bound) are naturally-occurring c'4-1abelled components (e.g., the
absence of N-S and N-C bonds and the absence of the behavior characteris-~
tics of authentic standards).

The major metabolic pathway for UC51762 in cotton involves hydrolysis
of UC51762 to methomyl which is subsequently degraded thru methomyl oxime
to carbon dioxide and acetonitrile. Methomyl and methomyl oxime are also
conjugated with sugars to form glycoside esters.

Analysis of Samples

The samples are extracted by blending with an acetonitrile:acetone:
water mixture which is centrifuged and filtered. The plant residue is
dried and examined for radioactivity by combustion to carbon dioxide
followed by liquid scintillation counting.

The filtrate is partitioned into organo-soluble and water-soluble
fractions. The organo-soluble fraction is concentrated, purified, and
analyzed using one~ and two-dimensional thin layer chromatography (TLC).

The purified components are further characterized using mass spectrometric
technigues. )
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A portion of the water-soluble fraction is concentrated and incubated
with the enzymes beta-glucosidase or gluculase. The incubated mixture is
extracted with an acetonitrile:chloroform mixture and partitioned into
an aglycone fraction and an aqueous fraction. The aglycone fraction is
concentrated and purified by TLC. The purified aglycones are further
characterized by mass spectrometry and nuclear magnetic resonance (NMR)
techniques. '

The unhydrolyzed aqueous fraction is digested with dilute hydrochloric
acid, extracted with an acetonitrile:chloroform mixture, and partitioned
into an organo-soluble fraction and ‘an agueous fraction. The organo-
soluble fraction is concentrated, and any volatile components are collected
as condensate or in a cold trap. The radiolabelled components are charac-
terized by TLC and gas chromatography using a gas proportional counter.

Volatilization Studies

Four week old cotton plants were placed in a metabolism bell jar, and

any evolved volatile components were collected at various intervals of 1,

4, and 7 days. The evolved components were characterized by gas chromato-
graphy using a gas proportional counter.

Soybeans

Soybean plants were treated with radiolabelled c'4-ucs1762 by stem
injection. Plant samples were collected 7 days later and examined for
radioactivity. The methods of analysis and characterization were the same
as those used in the preceding cotton plant studies.

The plant residue consisted primarily of free UC51762 and its metabo-~
lite methomyl (about 37% of the plant radioactivity). Trace levels of free
methomyl sulfoxide (0.3%) and methomyl oxime (0.2%) were also present.

Five of 9 components were unidentified. Glucoside conjugates (8 compo-
nents) were also present and represented less than 2% of the plant radio-

activity. The identified conjugated components were methomyl and methomyl
oxime. ' '

Approximately 12% of the bound residue was not hydrolyzed by the
enzyme system. About 3.6% of the plant radiocactivity was not extracted,
and some 46% of the applied radicactivity was lost thru volatilization as
acetonitrile and carbon dioxide.

As in the cotton plant studies, a portion of the C14-activity appeared
to be reincorporated into naturally-occurring plant components.
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Corn and Wheat Plants

Three week old corn and wheat plants were separately treated with
radiolabelled c'4-uc51762 by stem injection. Plant samples were collected
at 7 days after treatment and examined for radioactivity. The methods of
analysis and characterization of residues were the same as those used in
the preceding plant studies.

Plant residues of corn and wheat were similar and consisted of 10 free
components (about 60% of activity in plants) of UC51762. The identified
components were UC51762 and its metabolites methomyl, methomyl sulfoxide,
and methomyl oxime. UC51762 and methomyl accounted for 94-98% of the free
components. The remaining 6 free components were unidentified and account-
ed for less than 1% of the free components.

Nine conjugated components were noted and accounted for about 1.4% of
the radiocactivity in the plants. The identified conjugated components
were methomyl, methomyl sulfoxide, and methomyl oxime. About.7-14% of the
plant radiocactivity was not hydrolyzed by the enzyme digestion. Some 3-14%
of the radiocactivity was unextracted plant residues, and 25-53% of the
radiocactivity was volatile components. The volatile components have been
identified as primarily acetonitrile and carbon dioxide.

The unidentified components did not match any of 12 standard com-
ponents on TLC in any of 10 solvent systems used. These data suggest

that such components represent C14—activity which has been reincorporated
in naturally-occurring plant constituents.

Cabbage Plants

Greenhouse studies were performed with radiolabelled c14-ucs1762

"applied by stem injection to six-week old cabbage plants. The plants were

sampled at 7, 14, 21, and 28 days and examined for residues of UC51762.
The plants were analyzed and residues characterized by the methods used in
the preceding studies.

The plants consisted of 13 free components (about 34% of plant
radiocactivity). Five of these were identified: the parent UC51762 (27%);
methomyl (6%); N-hydroxymethyl methomyl (0.08%); methomyl sulfoxide
(0.04%); and, methomyl oxime (0.4%). Thirteen conjugated components were
noted and represented about 2% of the total plant radiocactivity. Four of
these were identified: methomyl; N-hydroxy-methyl methomyl; methomyl oxime;
and, methomyl sulfoxide.

2bout 11% of the plant radiocactivity was not hydrolyzed enzymetically,
and up to 18% of the plant radiocactivity was not extracted from the plant.



The unidentified components did not correspond to any of the 12
authentic standards on TLC in any of 10 solvent systems. These data
suggest that the unidentified components are naturally-occurring plant
constituents containing reincorporated C14-activity.

The free and conjugated metabolites tended to increase initially with
time, then to decrease over the 7-28 day period. The parent compound
decreased slowly with time.

The volatile components (acetonitrile and carbon dioxide) showed a
different pattern. These components increased with time from 36% at 7 days
to 45% of the applied radioactivity at 28 days. This is consistent with
behavior observed in other plants.

Carrot Plants

A greenhouse study was performed in which radiolabelled c14-uycs1762
was spread over the top surfaces of 6-week old carrot plants...The plants '
were harvested 28 days after treatment and examined for radiocactivity. The:

samples of tops ‘and roots were examined by the procedures used in the
cotton studies.

The tops contained the major portion of the residue with only trace
activity in the roots. A large amount of unchanged UC51762 was present in
the foliage. The low activity in the roots indicates little translocation
of the parent or its metabolites occurred from the leaves to the roots.
Additionally, less volatilization of residues appeared to occur from carrot
leaves as with the plants in the preceding studies. Due to the low level
of radiocactivity in the roots, no characterization of residues was
attempted.

The carrot tops contained 88% of the applied radiocactivity as 10 free
components. Four of these components were identified: UC51762 (79%); me-
thomyl (8%); N-hydroxymethyl methomyl (0.18%); and, methomyl oxime (0.09%).
There were 9 bound or conjugated components (less than 1% of the plant
radicactivity) in the tops. Three of these components were identified:
methomyl; N-hydroxymethyl methomyl; and, methomyl oxime. Less than 1% of
the radicactivity represented components that were not hydrolyzed by the
enzymes. Less than 1% of the radiocactivity represented unextracted plant
residues, and 9.5% of the applied radiocactivity was volatilized primarily
as acetonitrile and carbon dioxide. Only about 0.06% of the applied activ-
ity was present in the roots.
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Metabolism of Methomyl in Plants

Cotton

A greenhouse study was performed in which radiolabelled C14—methomy1
was applied by stem injection to 4-~week old cotton plants. The plants were
harvested at 7 days after treatment and examined for C14-radioactivity.

The methods of analysis used were those employed in the preceding plant
studies.

The plants contained 10 radiocactive components in the free or unbound
form. These represented about 12% of the applied radicactivity. Two
components were identified: methomyl (about 10% of the applied radioactiv-
ity); and, methomyl oxime (about 0.1% of the applied activity). Thus,
methomyl and its oxime metabolite represented about 84% of the free com-
ponents.

Seven conjugated components were noted in the plants. (These were 5%
of the applied radiocactivity.) One of the components was identified:
methomyl oxime - which was about 10% of the components. Approximately 21%
of the applied activity was not hydrolyzed by enzyme treatments, and 17% of
the applied activity was not extracted from plant material. About 45% of
the applied radicactivity was volatilized primarily as acetonitrile and
carbon dioxide. 4

The unidentified components did not match any of the authentic
standards when compared using two~dimensional thin layer chromatography and
six different solvent systems. These data suggest that the radiocactivity

represents C14—activity reincorporated into naturally-occurring plant
constituents.

Corn

Greenhouse studies were performed in which radiolabelled C14—methomyl
was injected into stems of 3-week 0ld corn. The plants were harvested 7
days after treatment and examined for radiocactivity. The methods of
analyses were those used in the preceding studies.

The plants had 8 free radicactive components which represented 36%
of the applied radiocactivity. Three of the components were identified:
methomyl sulfoxide (1% of applied activity); methomyl (34%); and, methomyl
oxime (0.3%).

The plants had 12 conjugated or bound components (about 2% of the

applied activity). Three of these components were identified: methomyl
sulfoxide, methomyl, and methomyl oxime. About 7% of the bound compounds
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were not hydrolyzed by enzymes. About 4.4% of the applied radicactivity
was not extracted from the plant. Approximately 50% of the applied
radicactivity was volatilized and primarily as acetonitrile and carbon
dioxide.

The unidentified components failed to match any of the authentic
standards when compared using two-dimensional TLC and 6 different solvent
systems. These data suggest that the unidentified radioactive components
.represent C14-activity which has been reincorporated into naturally-occur-
ring plant constituents. '

Animal Studies
Rats

UC51762 is rapidly absorbed, metabolized, and excreted by the rat.
Some residues are retained in tissues and organs. o

A rat was orally administered a single dose of radiolabelled cl4.
Uc51762 (acetaldehyde—1—c14) at a level of 16 mg/kg body weight. The
animal was sacrificed 15 minutes later, and tissues and organs were exam-
ined for radiocactivity. Radioactivity was distributed throughout the
organs and tissues.

Approximately 66% of the administered activity was recovered. The
remainder is presumed by the petitioner to be volatilized. The volatilized
components are believed to consist primarily of acetonitrile and carbon
dioxide. Of the recovered radiocactivity, 40% was found in the alimentary
canal; 6.8% was found in tissues (kidney, 18.5 ppm; lung, 6.8 ppm; liver,
12.4 ppm; spleen, 3.3 ppm; muscle, 3 ppm; heart, 4.3 ppm; fat, 0.7 ppm); 1%
in plasma; 2.8% in red blood cells; and 16% in the remaining carcass.

Of the residues in the alimentary canal, the stomach had about 96%
organo-soluble residues (free UC51762 and/or its metabolites) and 4%
water-soluble residues (possibly bound or conjugated metabolites). Gener-
ally, the small intestine had 91-99% water-soluble activity and 3-9% organo-
soluble activity. The residues in the stomach consisted primarily of the
parent UC51762 (59%), the metabolites methomyl (31%), methomyl oxime (2%),
methomyl sulfoxide (0.2%), methomyl sulfoxide oxime (0.3%), 4 unidentified
components (2%), and water-soluble activity (4%). Methomyl sulfoxide and
methomyl sulfoxide oxime are believed by the petitioner to be artifacts
formed by the oxidation of the corresponding components methomyl and meth-
omyl oxime. This conclusion is supported by the fact that when methomyl
and methomyl oxime were subjected to the analytical procedure, small
amounts of methomyl sulfoxide and methomyl sulfoxide oxime were formed.

\
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Analytical Procedures

Radiocactivity in the various extracts of samples was determined using
liquid scintillation techniques. Tissues were macerated, and samples were
~ combusted to radiolabelled C1402. This activity was then determined by
liguid scintillation counting.

Samples were extracted by blending with acetonitrile/water, filtered,
"and aliquots were examined for radiocactivity. The extractable radiocactiv-
ity was divided into organo~-soluble ‘and water-soluble phases by partition-
ing the acetonitrile/water extract with chloroform. Aliquots were taken
from the organo-soluble and water-soluble phases and examined separately
for radiocactivity. : :

The organo-soluble phase was concentrated and examined by two dimen-
sional TLC. Radiocactivity in the TLC spots was determined by scraping the
i spots from the TLC plate and counting of the radioactivity by liguid
a scintillation techniques. o

Cow

A lactating cow was given a single oral dose of radiolabelled cl4-
UC51762 (acetaldehyde-1C~label) equivalent to approximately 327 ppm in the
feed. Collection of milk samples was begun 6 hours after dosing and con-
tinued at 12 hour intervals. Urine samples were collected via catheriza-
tion, and feces samples were collected at intervals of 3-72 hours following
dosing. Blood samples were collected at intervals also. At 72 hours after
dosing, the cow was sacrificed and tissue samples were collected. All
sémples were examined for C14-radioactivity.

| Sixty~six percent of the administered radiocactivity was eliminated as
carbon dioxide and acetonitrile within the first 72 hours of dosing. The
urine had 5% of the administered radioactivity, the feces had 11%, and the
milk had about 5%. Residues in the milk reached a maximum of 7.3 ppm
UC51762-equivalent residues after 18 hours of dosing. At the end of the
treatment period (72 hours), about 10% of the administered radicactivity
was noted in the tissues, primarily in the liver (9.1 ppm
UC51762-equivalent residues).

UC51762 is metabolized step-wise by thiolysis to methomyl, followed by
: hydrolysis to the methomyl oxime which is subsequently metabolized to
j acetonitrile. The acetonitrile is then metabolized to acetamide which is
then hydrolyzed to acetic acid which enters the intermediary metabolism

cycles of the animal. This results in, ultimately, the production of
carbon dioxide which is expired.
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The milk contained no residues of the parent UC51762 or its initial
metabolite methomyl. These components were found in small amounts and only
in the feces. Residues in the milk were acetonitrile, acetamide, and
natural components containing reincorporated C14—activity (lactose,
lactoalbumin, casein, lipids).

The radiocactivity was highest in liver, and this organ was chosen for
characterization studies. Most of the extractable material (16%) was
acetonitrile and acetamide. The unextractable material (84%) is possibly
C14 atoms reincorporated into naturally—occurrlng liver tissue components
{proteins, glycogen, lipids).

Most of the urinary radiocactivity partitioned intc the agueous phase
(69-87%). Additionally, the urine contained C14—urea. This further sup-
ports the conclusion that UC51762 is degraded with its constituent atoms
being reincocrporated into naturally-occurring compcnents. Acetcnitrile
accounted for 11-28% of the urine activity. Free UC51762 and its metabo-
lites were 0.3-6.6% of the urine radiocactivity.

Pcultry (PP#0F2413)

Laying hens were fed radiclabelled c14-thiodicarb ‘in the daily diet at
a level of 15 ppm for 21 days. (The petitioner contends that 3 dosage
levels were fed: the 15 ppm level and two additicnal levels of 29 ppm and
102 ppm. The 29 ppm and 102 ppm levels were formed by the addition of
radiolabelled Cc14-thiodicarb and unlabelled thiodicarb. The combined quan-
tities were then expressed as ppm thicdicarb. BAll feed levels were then
treated as if only radioclabelled c'4-thiodicarb had been fed. The result-
ing radiocactivity in eggs, meat, and excreta from each feeding level was
counted and expressed as being derived from levels of 15, 29, and 102 ppm
cl4-thiodicarb. This is misleading since the same quantity of c1-thicdi-
carb was fed at each level. The results merely show the same amount cf
radiocactivity which has been diluted or concentrated toc reflect different
concentrations. Therefore, only the 15 ppm level is evaluated here since
it represents total C14-thiodicarb.)

Egg samples and feces samples were collected daily during the feeding
period and for 7 days after the end of the feeding period. Tissue samples
were collected and analyzed at 6 hours, 3 days, and 7 days after the ending
of the feeding pericd. B2all samples were analyzed for C14—radioactivity.
Total radicactivity in eggs plateaued at 2-10 days. (Radiocactivity was not
expressed on the whole egg; residues were expressed only on the shell,
white, or yolk.)

Thiodicarb is ingested, metabolized, and excreted by chickens with
some deposition of residues in eggs and tissues. No residues were noted
of the parent compocund, thiodicarb, or its metabolites: methomyl, metho-
myl oxime, methomyl oxime sulfoxide, and methomyl methylol. The metaboc-
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lites acetonitrile and acetamide were present in eggs and tissues and
declined rapidly after the end of the feeding period. Much of the radio-
activity in eggs and meat was present as reincorporated c4 in naturally-
occurring components. The tissue (liver, breast, thigh) activity levels
were 0.03-0.05 ppm from the 15 ppm feeding level at 6 hours after the end
of feeding. At 7 days, no residues were noted (<0.002 ppm).

Residue levels for eggs should be expressed on the whole egg instead
of separately on shell, yolk, and white. This should be done for the
15 ppm feeding level. These data are necessary in order to assess the
likelihood of ingested residues in whole eggs due to the proposed tole-
rances on feed items.

Residue Analysis

Radiocactivity in samples was determined by liquid scintillation count-
ing techniques. Organic extracts, aqueous samples and extrqcpg, and TLC
silica gel scrapings were counted directly. Tissues, feces, blood, and un-
extractable activity were determined following total combustion to C1402,
absorption in counting solutions, and subsequent counting of activity by
liquid scintillation counting techniques.

Characterization and/or identification of radioactive residues were
performed with two~dimensional TLC in 5 different solvent systems using
authentic standards, gel permeation column chromatography, gas chromato-
graphy using a thermal conductivity detector, and a gas proportional radio-
activity detector. Agueous fractions were also subjected to enzymatic
hydrolysis with beta~glucuronidase and sulfatase enzymes. However, no
aglycones were released thru these treatments. Thus, conjugates of
UC51762 metabolites, if present, were at insignificant levels according
to the petitioner. BAnalyses and characterizations were also performed
using NucleaE‘Magnetic Resonance Spectroscopy (NMR), Infra-red Spectro-
metry (IR), and Mass Spectrometry (MS).

The nature of the residue in animals is similar to that in plants.
The significant components of the residue are the parent compound UCS51762
and its metabolite methomyl.

Photochemical Transformation
Buffer Solutions.

The photolysis of radiolabelled C'4-uc51762 (acetyl-1c'4-1abel) in
buffer solutions was studied using ultra-violet light under aerobic con-
ditions for 12 days. The buffer solutions were at pH6 and contained 5 ppm
ucs1762.

W\
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Approximately 10% degradation of UC51762 occurred over a 12-day
period. The half-life of UC51762 was calculated to be about 81 days.
The metabolite methomyl was the major photolysis product (7% of total
activity at 12 days). Lesser levels of other metabolites were also
noted: UC51762 monosulfoxide (2.5%); methomyl oxime (0.3%); methomyl
sulfoxide (0.3%); methomyl sulfoxide oxime (0.4%); unknowns (0.5%); and,
water-soluble, unidentified activity (0.4%).

Photolytic degradation of UC51762 involved oxidation to the mono-
sulfoxide, cleavage of the N-S-N skeleton to form methomyl, and hydrolysis
of the methyl carbamate ester to form methomyl oxime. Methémyl and its
oxime is further oxidized to yield methomyl sulfoxide and its oxime.
Methomyl sulfoxide could also have, been formed from the monosulfoxide thru
cleavage of the N-S-N moiety. Additionally, hydrolysis of methomyl sul-
foxide could have yielded methomyl sulfoxide oxime.

Soil Surfaces

The surface photodegradation of UC51762 was studied using radiolabel-~
led c14-Uc51762 on 3 different soil types under laboratory conditions.
UC51762 degraded more rapidly in a light textured soil (Norfolk sandy loam;
halflife, 8 hours) than in heavier textured soils (California silt clay
loam and Texas sandy loam). Photodegradation is believed to be related to
the adsorption of UC51762 to the soil. The stronger:*UC51762 is adsorbed
(California and Texas soils), the more it is protected from the action of
light. It is therefore more stable on heavier soils.

The residues on the soil surfaces consist of UC51762 and its
metabolites: methomyl; methomyl oxime; and volatile products, probably
acetonitrile. After 24 hours of photolysis, about 83% of the radio-
activity was volatilized (Norfolk sandy loam), 13% in California silt
clay loam, and 28% in Texas sandy loam. The parent UC51762 was 12-69%

of the activity during the 24-28 hour period, and the metabolites were
<6%-37%.

Degradation of UC51762 in Soils

The three soil types in the above study were treated with radio-
labelled c'4-uc51762 in the greenhouse at two different temperatures
(15°C and 25°C) under aerobic and anaerobic conditions for periods up
thru 62 days. Samples were taken at periodic intervals and examined ¢
for radiocactivity.

The metabolite methomyl was the primary degradation product in all
soils under all conditions with a half-life of less than 2 days. Methomyl
was extensively degraded in non-sterile soils to carbon dioxide or
acetonitrile under aerobic and anaerobic conditions, respectively. Both
carbon dioxide and acetonitrile generally accounted for greater than 70%
of the applied dose after 14 days.
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- Extractable residue declined to less than 2% in 14-28 days. The
extractable residues consisted primarily of UC51762 and its metabolites
methomyl and its oxime under aerobic conditions. Under anaerobic condi-
tions the residue consisted primarily of polar materials.

Unextractable C14—residues increased gradually and plateaued at 20-30%
of the initial treatment. The unextractable residues were primarily cl4-
radioactivity which had been reincorporated into soil organic matter (i.e.,
fulvic and humic acids).

In summary, UC51762 on soil surfaces is degraded to methomyl which is
oxidized to the methomyl oxime. The oxime is ultimately converted to ace-
tonitrile which is lost thru volatilization. Some of the soil residues are
completely degraded, and the atoms reincorporated into natural-occurring
organic constituents.

Analytical Method

The method determines residues of UC51762, methomyl, and methomyl
oxime in cottonseed, soybeans, and straw. The residues are extracted by
blending with acetone followed by a partitioning between acetonitrile and
hexane. The residues are further cleaned up using column chromatography.
The residues are then hydrolyzed under basic conditions which convert
UC51762 and methomyl to the methomyl oxime. The oxime is determined by
gas chromatography using a flame photometric detector which is sensitive
to sulfur-containing compounds. The results are expressed as total
residues of UC51762.

The extraction efficiency of the method was tested by multiple extrac-
tion of residues from field-treated samples and samples fortified with °
UC51762 or methomyl. Samples of cottonseed were extracted 4 times, and the
first two extractions were combined. The first two extractions removed 95-
99% of UCS51762-equivalent residues. Thus, the first two extracts are suf-
ficient to remove the residues of UC51762 from treated samples.

Untreated (control) samples of cottonseed, soybeans, cotton foliage,
and soybean foliage had no detectable UC51762-equivalent residues (<0.02
ppm) . :

Untreated (control) samples of the meal, crude oil, refined oil, and
soapstock of cotton and soybean seeds had no detectable residues {<0.02
ppm) .

Control samples of cottonseed and soybeans were separately fortified

with UC51762, methomyl, and methomyl. oxime at levels of 0.02-2.0 ppm.
Recoveries were 73-95%.

The method is adequate for the determination of residues of UC51762
and its metabolite methomyl in cottonseed and soybeans.

\
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Residue Data

Cottonseed

Residue data were submitted with PP#9G2152 and evaluated. These data
and new residue data submitted with this petition show that residues in or
on cottonseed are not likely to exceed the proposed tolerance of 0.4 ppm.
Additionally, we reiterate our conclusion that the high and wvariable
residue levels for cotton forage support the livestock grazing restric-
tion. :

Cottonseed Byproducts

Samples of cottonseed were collected from crops which had received
12 applications at 4.0 lb act/A (4X maximum proposed). The cottonseed
had residues of 0.29-0.46 ppm. The cottonseed were processed, and the
processing fractions were analyzed for thiodicarb residues. The meal
had residues of 0.12-0.50 ppm, and the crude o0il, refined oil, and
soapstock had no detectable residues (<0.02 ppm).

Residues in the hulls were 0.34-0.97 ppm (concentration factors of
1.2-2.1X). The residue levels in the hulls will be adequately covered
by the proposed tolerance of 0.8 ppm.

Soybeans

Residue data were submitted with PP#9G2152 and evaluated. These data
and new residue data submitted with this petition show that residues in or
on soybeans and soybean straw or hay are not likely to exceed the proposed
tolerances of 0.1 ppm and 0.2 ppm, respectively. Additionally, the high
and variable level of residues in the foliage support the livestock forage
feeding restrictions.

Soybean Byproducts

Soybeans containing residues of greater than 0.1 ppm were composited
and processed. The soybeans had an average of 0.52 ppm thiodicarb resi- -
dues. The kernels, meal, crude oil, refined oil, and soapstock had resi-
due levels of <0.02-0.33 ppm. The hulls had residues of 2.1 ppm (4X
concentration factor). The residue levels in the hulls will be adequately
covered by the proposed tolerance of 0.4 ppm.
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Feeding Studies

Cattle

Lactating cows were fed radiolabelied 014-+hlo¢lcarb dally for 21 days
at levels equivalent to 0.1, 10, 30, and 100 ppm in the dlet. MIilk samples
were collected for analysis at regular Intervals. Tlissue samples were
collected for analysls on the last day of feeding and 7 days later.

Extractlion, characterizatlon, and determlinatlon of resldues were per-
formed as noted under Animal Studles In the Nature of the Resldus.

No carbamate residues were noted In samples of milk or tissues. The
metabolltes acetonltrile and acetamide were found In milk and meat., Radio-
activity In milk plateaued at about 6 days, and resldues decreased rapldly
after the last feeding. Residues of thiodlcarb In milk and tlssues (l1lver,
kldney, spleen, back muscle, udder, ovary) are tabulated below. Resldues
were generally highest In llver.

Feeding Levels (PPM)

| 0.1 ] 10 30 100 |
| | I
MITk | o0.001 0.051 0.263 " 0.814 |
I : |
I | I
Tlssues | 0.004- 0.011- | 0.059- |
| 0.145 0.267 | 1.302 |
I I
| |
Poultry g |

I

Laylng hens were fed radlolabelled c'4-thiodicarb at a level equliva-
lent to 15 ppm in the diet for 21 days. (See study under Nature of the
Resldue for full discusslon of feedlng levels.) Egg samples were col-
tected dally during the feedling perlod and for 7 days afterward. The
chickens were sacriflced, and tlssue samples were taken for analysls at
6 hours, 3 days, and 7 days after feeding ended. No resldues were noted
of the parent compound, thiodlcarb, or Its metabolltes: methomyl, metho-
myl oxIime, methomy! oxime sulfoxlde, and methomyl methylol. The metabo-
ll1tes acetonitrile and acetamlide were present In eggs and tlssues and
declined rapldly after feeding had ended. ' '

i
Resldues in tissues (liver, breast, thigh) were 0.03-0.05 ppm at 6

hours after feedling ended. A+ 7 days later, no resldues were noted
(<0.002 ppm).
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Residue levels of equivalent thiodicarb (radiocactivity) for eggs were
expressed separately on the shell, yolk, and white. The yolk had a maximum
of 0.024 ppm thiodicarb residues at 21 days, and the white had 0.046 ppm at
14 days. The residue level can be calculated for the whole egg by consi-
dering the yolk as 32.75% of the whole egg and the white as 57.01% of the
whole egg (Mercia, L.S., "Raising Poultry The Modern Way," Charlotte,
Vermont, 1978, p. 24). With these values, the whole egg contains 0.073

ppm (due to yolk) and 0.081 ppm (due to white) as a result of the 15 ppm
feeding level.

Meat, Milk, and Eggs

Cottonseed, cottonseed meal and hulls, soapstock, soybeans, soybean
hulls, soybean meal, and soybean straw and hay are used as livestock feeds.
Livestock are not permitted to graze treated cotton fields, and treated
soybean forage is not to be fed to livestock.

The maximum likely ingestion levels for livestock are as follows:

cattle (0.12 ppm); poultry (0.05 ppm); hogs (0.04 ppm); horses (0.08 ppm);
goats and sheep (0.16 ppm).

It is reasonable to conclude that the results of the cattle and
poultry feeding studies can be extended to include livestock in general.
As a result, residues of thiodicarb, methomyl, or carbamate-type com-
ponents are not likely to occur in eggs, meat, and milk of livestock
[§180.6(a)(3)]. However, residues (<0.002 ppm) of acetonitrile
and acetamide could be present at levels which are considerably below the
sensitivity of the analytical method (about 0.02 ppm) for the crops.

We defer to TOX on the significance of acetonitrile and acetamide at
such levels and whether these residues need to be regulated.
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THTERNATICNAL

RESIDUE LIMIT STATUS

LARVIN™, Thiodicarb

(AN =commoT TERe )
NONE

CHEMICAL

CCPR NO

Codex Status

- No Codex Proposal
Step 6 or above

Residue (if Sten 39):

None

Cronlce) Limit (mg/ka)

CANADIAN LIMIT

Resigggé

Crop Limit {ppm)
NOne

Notes:

PETITICON. NO

OF2413/FAP#0B5275

Proposed 4. S. Tolerances

Dimethyl N,N'-{thiobis|

lgme;hzll;mlngz ga;bggyloxylj

Residus:
bis(ethanimido thicate)

‘Crop(s)

Tol. (pom}
Cottonseed 0.4
Soybeans 0.1
So#bean straw 0.2
LELES SR E6 46T

FEED ADDITIVE TOLERANCES

Cottonseed hulls - 0.8
Soybean hulls Q.4

- MEXTCAN TOLERANCIA

Residue: NONE '

Crop

Nomne

Page __ 1 of _ 1

Tolerancia (pom)

pPpm
Ppm
Prm

pPpm
Ppm
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- . Figure 1.
Metabolic pathways of UC 51762 in plants
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Figure 2
Metabolic pathway of UC 51762 in animals

0 (g
CH3-?=N-O—C-N\\S,/N—~C—O-N?§-CH3
SCH;
UC 51762
0 CHy N 0 cH;
CH3~C=N-0-C-N —_— CH3—C=N—O—C-N\;
Sew. 0 CH O - o=bcH. H
3 ) . 3
METHOMYL ' | METHiEYL'SULFOXIDE
CH3=C=N=OH = -==—=~- > CHy=C=N-OH
l S_QH3 O=SCH3

METHOMYL OXIME . METHOMYL SULFOXIDE OXIME

CH, N
0 |
CH3CONHZ _ S _ - -
Vo 5 LIPIDS
CHSCDOH ——> CARBOHYDRATES

{;; > AMINSLACIDS ~—> PROTEINS

O, . UReA

- ' !
MAJOR PATHWAY l}mxwoa PATHWAY !
: \'4

POSSIDLE PATIY



. _ Figure 3
Photolysis of UC 51762 in pH 6 buffer solution
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Figure 4

Degradation of UC 51762 in soils
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