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PP# 962152: Larvin in Cottonseed and Soybeana. Evaluation of anelytical
nethod end residue data.

Kifred Smith, Chemist, BCB, HED (I8-769)

Frank T. Sanders (PM #12), I-FD, ED (T5-T67) end TOZX, BED (78-769)
Thru:  Aeting Chief, RCB, EED (T8-T69)

The Union Carbide Corporation proposes tolerances for ecombined
residues of the insecticide Larvin (UC 51762), dimethyl H E'~[thiocbis]{
-{metuylinino)earbemoyloxy] ]bis[ethwimi&ethiaate], and 1ts aetabolite -
methomyl, S-methyl ¥-[(methylearbamoyl)oxy]thioacetamide i:x or ea 'l:he o=
folloving commodities,
Cottonseed 9.h% ppm
Soybeans S0 pmm
Soyusan stravw  0.0Z2 py=

There are no telerances established for Larvin., THovevear, the
rotabolite, methomyl, iz sn insecticide vith esiablished tolersnces on
& variety of commodities at levels of 0.1-L0 ppm (§150.253). These
tolersncen include levels of 0.1 pmx for cotionaeed; 0.2 ppe for agybeans,
end 1¢ ppm for soybesn forage. '

The proposad tolerances sre to eover residues resulting from an
experimental program which entails the use of 2,200 peunds eof active
ingrediant on 1,000 acres of cotion and &oybeans. The experimental
progran is to take place i 20 siates ir the majlor ¢cotion and soybesn
growing sreas of the Inited Stetes. :

Cemlus ioas

1.
is not sufficlently identified to determipe 1f it 15 cleared for use
under §150.1001, '

2. The naturs of the residus in plants and anissls is sdequetely under-
stood. The parent compound UCS1762 and its metabolite methomyl are the
significant componenta of the reaidues.

3. An adequate saalytical methad is aveilatle for the determination of
residues of UCS1762 and methomyl.

INERT INGREDIENT INFORMATION IS NOT INCLUDED

Y. Residues in cottonseed, soybeans, and thelr byproducts (oil, meel,
soapstock), or soybean gtraw are not likely to exceed the propesed tolerances.

5. Fepldues ere not likely to oceur in egms, nilk, and meat, fat, and
meal byyroducts of cattle, goats, hoge, horses, pouliry, and sheey as a
reanlt of the propessd uses [130.6(=){3)].
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INERT INGREDIENT INFORMATION IS NOT INCLUDED
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Recommendation

Toxicologicel considerstions permitting, ve recommend for the
proyossd tolerences.

For permanent tolerances, the following data should be submitted:

2. £ ster should be ineluded in the residue method which frees conjugated
metabolites.

3. Additional reszidue deta for cottonszeed and soybesus which reflect
nazimum proposed eonditions of use {(i.e., maxizum application rate

and number of applieations with samples collected at vroposed treatment-
to-hervest intarvals).

L, Residue data which show if residues occur in the byproducts of
cottonseed and scybesns (hulls, oil, meal, scapstock). If residues
appear in these items and et levels greater than Iin the seads, then
food additive tolerances to cover guch residues will be necessary.

4. ILivestock (eattle, pouliry) feeding studies which show if ingested
recidues nre stored in eggs, milk, and tispuea.

Deteiled Considerations

Provased Uses

LARVIZE 500 Imsecticide, an squsous [lovakle formulation containing
hiE active ingredient (a.i., or 4.1B 1b. a.i./gal), iz proposed for use
on cotton end paybesns vhen Insectz firet aprear. Eepeat applications
are to odcur as necessary, by grousd or elr, uwsuaily at 5-7 day 1rtervala
for most pests. @

Cotton: apply at rates of 0.33-0.9 1b aset/fi derending upon level of
infestation. Livestock are not to graze fields, end no application is
to ccenr less than 7 days before harvest (PHI).

The metabolite methonyl is an lnsecticide which is registered for
use cn cotton. Ground cor uerisl, follar applicationsz sre permitted zt
rates of 0,45-0.6T 1b set/A at 3-5 day intervals. A mexisum of 3
eyplications is permitted with a 15-day PEI.

Eoybeans: apply at rates of 0.23-0.45 1b act/A depending on level of
infestation. Treated forage is not to be fed to livestock, and no
application is to oecur less than 28 days before harvest (PRI).




MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED
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Hethomyl is registered for use on soybeans wilth ground or aerial
folisr avplications of 0.22-0.45 1b aetfi. A PII of 14 days is
imposed.

The registered uses for the metabtolite methomyl are not likely to
adversely effect the total level of veglduen of larvin on cottonseed
and seybeans. The use of Larvin entails an experimantal progranm of
Iinited scome, and the ¢rops sre not likely to be ezxposed to methomyl
during the experimental prograwm. Thersfere, the registered methosyl
uges are not likely to present 2 residue problenm.

¥unufacturisz Frocess




INERT INGREDIENT INFORMATION IS NOT INCLUDED
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R The petitioner should be asked to
wore fully identify this component. If the coxponent is not c¢leared
ander §280.1001, then elearanca sheuld be cbtained. .

Haturs of the Residue
Yotabollien in Flania

“he pesticide chemieal UCS51T62, &imethyl H,H'-[thiobis{{methylimine)
carvenyloxy] Ibisletheainddothicate]l, is abaorbed, metabolized, aud
{ranslocated by plents (cotton, soybeans, corn, whest, csbbage, carrots).
The chemical 13 extensively degraded and/or metabelised and eliminated
from the plent as the volstile compounds ¢srbon dioxide sod acetonitrils.
The chemical i, to some axtsnt, completely degraded znd its clesents
reincorzorated into aatueslly -~ oceurring plant constituente. & minor
pathvay for detoxification is copjugation, endfor binding with plant
constituents. . el

The major components of plant residuzs are the perent compound
51762 ond its metedbolite methomyl, S-nethyl #-[{{methylearbamoyl)ozyl
thiocogetumide, The metabolites melhanyl ovine, methoawyl sulfoxide, and
the methylol of metbomyl (hydroxymethyl methomyl) appear 22 minor com~
ponants of plant resifdues {(wsually less than 10% of ithe residuel). The
setebolitss appesr in the free and conjuvzated andfor Bound forms. She
conjagated andfor bound forms usually ropresent less than 10F of the
plant residues. (fee Figure 1 of secompanrying chart for netsholic
vetlweys).

Ceiton

Ureenhouse shtudies were performed in whick 5-6 week 0l eotion
plante vei-g tregted by stes injection with radiolakelled UCSITL2
{acetyl-C1_1gbel).. The plants ware sampled st 7, 1%, 21, and 20 days

§
and examined for ¢ .radfomctivity.

The cotton plants contained six free or non~coniugeted components -
st seven dsys. These copnonents represented 53% of the redioscetivity
mrasent. Thres of the componenta were identified: the parent compound
UCs51762 (LBE}: methomyl (5E); and, sethomy) oxime (trace, <0.1%). ¥he
varent compound generslly decreased with time so that st 23 daye, it
represented only about 9.1% of the free residue. ¥Hebthomyl romained
relatively stesdy over the T-28 day pericd and ves 5.h% of the free
corponents at 28 days. The methonyl oxime represented only trace
residues over the 28-day pericd. The unidsntified components showed
a greater level of residues at 28 days than at 7T days.

The cotion planis also contained T components conjuzated with
sugarz, Yhese cosporernts wers & maximum of 3T of the aprlied radio-
activity at 1k dsys and had declined to 1.27 at 28 days. “hvee of

hese components were identified (all metabolites): =methomyl {maximum

of 9.24% of applied); hydrexymethyl metheryl (maximum of 6.58% of applied):
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and, wethomyl oxime (msximun of 0.21% of applied). The conjugated
rvesidues generally increased from T-1h days and decreased with time
%hereaﬁ;er.

The wonextracted cotton plent residues inereased from 0,7-2.6%
(7-1k deys) apd decreased thereafter to 1.5% of the recovered radio-
-aetivity ot 28 days. HEsdicactivity lost thru voletilization rangaa
from 358 of rovevered activity at 7 doys, incressed to 659 st 14
deys, and reoasched o moxizua of TOF st 22 days. ‘The volatillzed com-
ponents consisted primerily of acetoniirile and carbon dicxide.

Btudies on the volatilization of radicactive clh..ﬁcs_r[ég wors
enrried out in L-week old cotton plants. oM Cs1762 vaz applied
to ths top surfaces of leaven for onsg trestment sand stem injection
fer anothar trestment. %he plants vere collected at intervals ar
- -1, &, and 7 days axd exmineﬁ i‘ar redicsctivity., -

Voletilization was greater from the leaf surface than from stes
injection of UES1T62.

. & gecond greechouze sty F;( wag perforsed in which radiclabelled
¢t 51762 (acetaldehyde-1-0 ) was apread with & brush on the upper
leaf surfases of ¢obton plants vhen the flover buds were started.
{The trsatment is rencrited to be equivalsnt to 1.0 Ib UCSLITS2/A).
The plantsz wvers maintaised in the greesbioure uniil the bolls were asiure,
The genescant leaves wvere collected for exsmination. 4 small) brapeh
was repmved after 14 days treatment Lo examine for evidense of absorption
apd transloeation of residues of UC31762,

The meture bolls weare collscted for sxamination. She seed were
delinked, snd hoth the lint znd the delinted seed were examined for
radionctivity. The sensgscent leaves were also gollected and examined
for rediocsctivity. The unextracied plant residue was slso examiped,
Analyses snd characterization of residuss were performed with the
procedures noted in the first cotion plant study.

~The leaves contained the major pertlion of the applied radiocsstivity.
The lint hed 0.05% of the applied dose and the meed had 0.097% of
the applied dose, The petitioner maintslns that these data indicate
pooer mbsorption end transloeation of UGSITE2 or iis metabolites from
leaves to obher parts of the plent. We conour with this conclusion.
The low lovel of redicactivity in the zeed precluded identification of
eonponeats of the residue.

Frectionation and laclation of the leafl residue showed orgaans-golubdble
and vater-soluble compoenerts. There were 1l organc-soluble c¢omponents
(eppreximately 37% of tha leaf activity). The organc-soluble phase
rapresents free or uchound coxpoments. Four coxponents were identified
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and the remsining ¥ were not ldantified. 7Those ldentifled vere the
pevent eompound, L{‘:Sl”‘i‘"“ (sbout £0% of the orguno-solubles activity):

methomyl (obout 34%); methylol of methomyl (hydroxymethyl methonyl,
- 1.A%); sed, methosyl oxdme (G.%%). The unidentified components were
lesa Tthsn 55 of t}m crzanc-itcluble residue,

The mﬁe‘:msalnbla residus represents eagjﬁga%ed ﬂampenentf; wpleh
ware freed thru ensmymetie hydrolysis. The components vere.mbout §.7%
of the ieuf setivity. Thers wore nine eonjugabed cumpounds. Thrae
compongnts were identified end & were not. The identified compounds
were glysosyl conjbgates of the metebolites methonyl, hydroxynethyl
mothonyl, aofl sethomyl oxzime, The idestified somponents were about
58% of the conjugated residue. Nowever, the eonjugated residus was
less than 169 of the leaf activity. Avvroximately 3% of ths bound
residus was pot affected by the ensymatie hydrolysis. The uwasxtracted
iese? residue msde about 297 of the leal rasidues. These dota sugsest -
that some of the bound radlesctivity represents reincorporated (4
radigaetivity. The presence of radiocsbelled coumponents vhich 4id not
gorressond to authendic standsrds forther suggests thai dacge of the
unidontified somponents sre nsturally-cccurring, radlelabelled plant
copatitaents.

Two volatile copponants, carbon diexlde sud sectonitriie, sccoounted
for the major portionm of the radiosetivity lost from the leafl surfece
of trested plants by volatilizetion. Less than 3F of the applied
radicactivity reseined in the plant tissues. About T0% is lest as
aarbon dloxide snd asedoniirile durisg the Tirst 28 Axys. Tms, TOSITE2
sppears to be rapidly metabolized to msthowyl and methoryl oxime which
sre aubgseguently converted L0 sugar eonlugstes and/or dograded fo carbon
diozide snd noatenitrile. Thege componenis are then lost thra voledili-
zabion,

The major components of cotion plants are the perent compound
UCBELTER and ite metabolite methowyl.  The metabolites methomyl and
methonyl oxime appesy w3 sugar conjugstes. The dete iodicate that
upidentifisd components {free and bound) are nawm.llgceaemr:lﬂ?

- labelled comvonents (e &+ bhe gheancz of B-f and 7-& bopds and
the asbhsence of the behavior chamteristica of authentic stenderds).

The major metebelic pathway for UCSLT62 im cotton involves
hydrolysis of VCS1ITS2 te methomyl vhieh is subseguently dezraded thru
nethonyl oxime o garbon dloxide apd sceteniirils. Hethomyl sud
zathomyl oxizme are alse conjugated with sugers to form zlycoside ssters.

Analysis of Sawples

The pemples are exbracted by hlending with en scetonitrile:acetone:
vater mixture which is centrifuged aend filtered. The plant residue
iz dried and exaningd for radicsctiviiy by corvustion to eardon dioxide




.
followed by ligquid seintillaetion counting.

The filtrate is partitioned into organc-soluble and water-—gsolubls
fraotions. The organc-soluble fraction is comeentrated, purified,
and enslyzed using one~ and two-dimensional ihin layar chromstography
(TLC). The purified compunénts are further charecterized using zass
spectrometrie technlques.

& porticon of the water-soluble fraction s eoneentrated and
incubated with the senzymes bele~gluccosidase or gluculase. The incubated
mixture 15 exiracted vith an acetonitrilershlorofors mizxture and
partiticsed into an sglyeone fraction and an aguecus fraction., The
aglycons fragtion iz concentrated mnd purified by TLC. YThe purified
aglycones are furbther charecterized by mass spectromelry and puclear
megnebie reasonauce (WHR) tecinigues.

The uphydrelyzed aguecus fracticon iz digested with dilute bhydro-
chloric aeld, extracted with an seelonitrilechloreform nixbture, and
partitioned into an orpeso-soluble fraction and an mgueous fraction,

The organo-zolubls fraciion 18 coanventreted, and sny volatile comnonents
are callected as condensste ar in & ecold trap. She radiclabelled com-
ponents are cheracterlsed by 714 and gas chromatography using a gas
proporilionsl counter.

Volatilization Studies

FYour wecek old eotton plants were placed in a metebollism bell jar,
and any evolved volakils components were ecllected st wericus intervaels
of 1, b, and T days. The avolved corponents vere eharacterized by
zes chromatography using o gas proporiiensl gounter.

Soybeans

Soybean plants were treated with radiclebelled 'f:l& ~U051TE2 by stem
injectlion. Flant ssuples were collected T days later and exumined for
radicastivity. The mothodz of anslysls and charscterisetion were the
sgme 48 those used in the precading cobtton plant studiss.

Yhe plant resldue consisted primerily of free UCS1TE2 and its
zetabolite methomyl {about 373 of the plant radiometivity). Yrace
levels of free methomyl sulfoxide {0.3‘} and methoryl oxime (0.23) vere
alao prescnt. Five of ¥ components were unidentified. ucoside con-
3%&%&3 {8 components) wers also presesnt and represented less then

% of the plunt radlcactivity. The identified aonlugsted componenta
mre nethonyl and methomyl oxime,

Approzimately 12% of the bound residue was not hydrolyzed by
the enzyme system. About 3.6% of the plant radicactivity was not
extreeted, and soma 453 of the applied radicsctivity was lost thru
volatilization as scetonitrile end esrbon dioxide.

2
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A% ia the cotton plant studles, a porhion of the ﬁlg.-mtivitg
appenred $o Le veincorporated into naturally-cecurring plant
sompenents. '

Cora axd Yhest Flaats

3 week old, porn end whest plants were separately treated with
vadiolabelled € .u0s176% by stem injection. Plant pomples were collected
w2t T days sfier treatment and sxamined for rodlcsceiivity. The methods
of analysis and charscterizetion of residues wers the pame az those
ueed in the preceding pleanbt studies,

Filant residucs of cors and waeat wers similar and conslsted of
18 free componeste (ohout 60F of setivity in plenits) of UCSIT6E. The
idestifisd components were UCSLITEZ sed itz mebabalites methomyl, methomyl
sulfoxide, and methomyl oxime. UCSLT62 and methowyl aceoumnted for
ok-58% of the free rusponents. She remaining § free ozponents ware
unidentified end scepusbed for less thenm 1% of the free copponents.

Hine econjugebed compopents wers unobed and accpented for aboub
1.4% of the radicsetivity in the plants. The identified eonjugated
gomponerts were methonyl, methomyl sulfoxide, and methomyl oxime.

About T-1%% of the plant radiosctivity was not hydrolyzed by the eusyme
digestion. Some I-14E of the radioactiviiy wssz unexbracted plant
residues, apd 25-53% of ths radiozctivity was volatile components.

The volabile compomenta have been ldentified as primerily ecetonitrile
and carban dioxide.

The asidentified sowrcongnts 4id not nmetek any of 12 standsrd
components on 710 in any of 10 soivent sysbems used. Theae data suggest
that gsueh components represent £ -aotivity which has boen reincorporated
inx paturslly-ceeurring plapnt constituents,

Calbbage Flants

Creenhouse studies wers performed wikh radlclabelled C’Lh“ﬁeﬁyfss
syplied by stem injeetion 4o sixz-steek 0ld eabbusge plants., The plants
were sampled at T, 1k, 21, and 28 days snd exnmined for residuss of
UE51762. The plants were suslyzed and residues eheracterized by the
setheds used in the preceding studies.

ne plants consisted of 13 free components [obowt 3LE of plant
radicsetivity). Pive of these were fdentified: <¢he paremt UCHLITER
27%): methomyl (65); E-hydromymetbyl methomyl (0.08F): methemyl
sulfoxide {0.0k%); apd, nethomy) ozime (0,4%). ‘hirteen cosjugated
conponents were noted and represanted absut 27 of ihe toitsl plant
radionetivily. Four of these were ldentified: methomyl: S-hydroxy-
nethyl nethomyly methomyl oxime; and, methomyl sulfoxide.

P
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sbout 11% of the plent radicactivity was not hydrolysed enzy-
metically, and up to 18% of the plant radicactivity was nob “extracted
from the plaat. :

The unidentified components 4id not correspond o auny of the 12
authentle standards on TIC Irn any of 10 solvent systesms. These data
sugeest that the unidentified components gre neturally occcurring niant
constituents containing reincorporated o ~gativity. -~

The free and conjugated wetabolites tendsd to incresse initislly
with time, then to decrease over the T-28 day period. The parent
ceppound decrsased slevly with time,

The voletile cemponents {(acetonitrile and carbon diexide) shoved a
different pattern. These components imereased with time from 367 at
7 days to k5% of the mpplied radiocactiviiy at 28 days. This is con-

- simbent with behevior observed in other plants. _ o

Carrpt Flants

A greembiouse study wasg performed iz which rediclabelled 5:7‘&..{3;351752

vap soread over the top surfaces of S-week old carrot plants. The
plents were havvested 28 days afier tveatnsnt and sxenined for radio-
setivity. The samples of tops and roote were examined by the procedures
uged in the eotton stuiles.

The topz copiained the mmjor porbtion of the residue with only trace
activity ian the reota, A large amcunt of unchanged UCSLT6Z2 was present
in the folimge. The low setivity in the roots indicate little tracs—~
location of the parent or its metabolifes oepurred from the leaves to
the roote. Additlenslly, less volatiliszation of resliduss sppesered teo
oeeur fran oarrot leaves as with the plants irp the preceding studies.
me to the low level of radioastivity in the roots, no ehsracterization
of residues wves atiempted.

The earrot tops contained 582 of the applied radiosctivity as 10

. frees components. Four of these components were identified: UCS1T62

{794): methomyl (8%); H-hydroxymethyl methemyl (0.15%); and, methomyl
oxime (0.09%). ‘There were 9 bound or conjugsted eomponents (less than 15
of the plant radicactivity) in the tops. Three of these components

were identified: wmethoayl; H-hydroxymethyl methomyl; and, methouyl
oxime. Less then 1% of the radicsetivity represented components that
ware not hydrveolyzed by the enzymes., Less than 1% of the radicsctivity
represented unextrachied plant residues, and 9.5% of the spplied radio-
aptivity was volatilized primsrily ss acatonitriie and carbon diozide.
Only about 0.06% of the aprlied activity was present in the roots.

Yetabolise of Methomyl in Flants
Cotton '

4
& greephouse study vas performed in vhich radiclmballed cl -

methowyl was applied by stes injection to b-week old cotton plants.
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The plants vere barvested at 7 doys after treatment sod exapined for
g ~padicactivity. The petbods of spalysis used were those employed
iz the preoceding plant stuidles.

The plants contained 10 redlosctive components in the free or
unbound form. These represented about 129 of ihe applisd radieactivity.
Twe components weres 1dentified: wmebthomyl (about 108 of the sppiied
redicactivity): snd, methomyl oxime {about 9.1% of the appliled activity).
Thus, mebhonyl and 1ts oxime metsholite reyresented about 84% of the
free ccmponsnbts. ’

Zeven copjugaied components were noted in $he plants. (Yhese were
5% of the sppllisd radicestlivity). Ove of the components was identifled:
methoryl oxime ~ whlch wes shout 10F7 of the components. Approximsiely 217
of the aprlied activity was not hydrolysed by enzyme treatments, and 17%
of the appllad activity vas not extracted from vlant material. About b5%
of the spplied radiosctivity was volatilized wrinerily az acetonitrile
and ecarbon diexide.

The ualdentified coxronents 4id not pateh any of the auvthentic
shandards when compsred using two-dimensionsl thim layer chrometozrachy
and siy different solysnt zystexns. Thess data suggest that the radice-
sctivity represents £ ~astivity reineorvorated inte neturally-cceurring
vlant constitusats,

Gorn,
, 1h
Croenbouss studies vere performed in which radliolebelled O -methomyl
wis Injested Inte stems of 3-woek old zovrn, Tue plants ware barvestad
T days after trestment and examined for radiosectiviiy. The methods of
aaslyses vere thoge used in the rrecediag siudiss.

The plants had 8 free radicastive comronents which represented 365
of the applied radicactiviity., Three of the components were identified:
methosyl sulfoxide {13 of epplizd asctivity): methomyl (34%); =2ad,
methiomyl oxise {C.3%).

the plants had 12 conjugated or bound componemts {about 2% of the
applied setivity}. Three of these components were identified: wethomyl
sulfoxzide, methonyl, =nd methomyl oxime. About T of the bound compounds
were not hydrolyzed Ly enszyses. 2hout 4.3% of the espplied radfosetivity
was not extrscted from the plact. Approximately 502 of ihe avplied
radicactivity waz velatilized and vrimerily as scetonitrile and carton
dioxide,

The unidentified components falled to mateh asny of the suthentis
standards when comparsd using two~dlmensional TILC and & 4ifferant
solvent systems. The .kdm;a #aggest thet the wnidentified radigactive
comporents represent -aetivity vhieh has been reincorporated ints
naturalliy~oeeurring pleat eonstitnents.
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Animal Btudles
Hats

YCS1TE2 is vapldly absorbed, mwtebolized, and excreted by the rat.
Bome residues nre rebained in tissuses and organs.

% £ rat wea orelly sdminisfered & single doze of rndiolabell&&
e!*-ues1T62 (neetaldelyde-1-CM" ) a4 4 level of 16 mg/kg body welght.
The sulmel was gserifised 15 mizutes latar, and tlssussz snd crgans
ware examined for redicsetivity. Redlesetivity wew distriduted through~
tuk the organs and tlsguss.

Spproxinately &5F of the sdministered activity was recovered.

The rewainer is presumed by the petitioner to be volatilized., The
volatilized components sre believed to consist primarily of acetonitrile
and ¢arben dioxiaa. of the recovered radiosctivity, k0% was found in
the alimentary csnel; £.07 was found in tissues (kidrey, 18.5 pomy
lung, £.8 prm; liver, 12.% ppmy spleen, 3.3 pumy musele, 3 ppmp heart,

5.% pps: fot, 0.7 pom): 17 in plasmay 2.8% 4n red bloed celle* and 16%
in the reﬁaiﬁing Carcass.

Of the residues in the elimentery canal, the sicwmch bhad aboud 965
organt-soluble residues {free UOS1752 and/or its metabolites) end 5%
vater<aoluble residues (possibly bousd oy conjugated metabolites).
Cenerally, the small Iintestine hed 91-99% water-soluble setivity and
1-9% organc~soluble setivity. %he residues in the stomach consisted
primerily of the pevent UCS1TE2 (997), the metabolites methewyl (317},
methonyl cxime (2%}, metheomy) sulfoxide (0.29), methomyl sulfoxide oxinme
(0.3%), & unidentified componsats (21}, and water-soluble setivity (Ai).
Hethomyl sulfoxide and methonyl sulfoxide oxime sre balisved by the
petitioner to be artifsets formed by the oxidation of the corvespondlag
eomponents methonyl and methouyl exise. This conelusion ie suppovied by
the foet that when pethomyl and methonyl oxize wers sublected o the
anslytiesnl procedure, small smountz of methomyl sulfozide and methonyl
sulfoxide oxime wore formed.

Apalytical Procedures

#ndlosctivity in the varlous extracts of samplez was determined
asing liguid seintillation tachniques. {.ﬁﬁﬁ&ﬁ were macerated, and
samples were gombusted ta radioclaebslled © C»t, This metivity was thon
deterained by 1lauid saintilistion couwnting.

Hamples were extracted by blending with seetonitrile/water,
filtered, and sllguots were sxasmlined for rodicsetivity. The extract-~
able radieactivity was divided into orgero-soluble and waler-soluble
phoses by partitioning the acetonitrile/water extraset with chlorcform.
Alicuote were taken from the orgnno-solubls and water-soluble phases and
exsained separstely for radicaetivity.
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The organo-solnble phase wag concentrated and sxamined by twe
dinensionsl TLC. Radlonetivity in the TIL spots weas determined by
seraping the spote fros the TIC plate and counting of the radio-
aetivity by ligeid seintillistion techniguen.

Cow

% A lactating cov was given & single orsl dose of rediolsballed

cY UTS1T62 (asetaldehyde-10~lsbel) squivalent to spproximitely 327 ppm
in the feed. Colleetion of milk semples was begun & hours after dosing
and continued at 12 hour Intervels. Urine samplos were collected wie
cathoterization, sad feces sanples were collected at intervals of 3-T2
hours following dosing. Ploed semples were sollected at intervals almo.
A% T2 hours after dosing, the cow was sacrificed E.mi tisoue sanmples
wore e¢llected. 41l szoples ware exszined for ¢ ~radiczetivity,

8ixty-aix percent of the admipistered radicasctivity was eliminated
ag carbon dicxide and ecetonitrile within the firgt T2 hours of dosipg.
The urine hed 5% of the administered redloactivity, the feces had 117,
sud the milk bed about 5%, Reesiduer in the milk reached a maxizum of
7.3 pom UC51762-etmivelent residues after 18 hours of dosing. At the
end of the ireatment pericd {72 hours), sbout 10f of the pdministered
radionctivity was noted im the tissues, yrimarily in the liver (9.1 pm
UCB1T62-equivalent realdues).

YCS1TE2 is metabolised step-wise by thiolysis Lo methomyl, fellowed
Ly hydrolysis to the netheoryl oxime vhich lg subsequently metabolized to
seetonitrile. The acetonitrile iz ther metebolized 4o acetanide which
is then hydrolvzed to zeetie acid whieh suters the intermediary metebolfiss
eyeles of the animal. This resulis in, ultimetely, the production of
earbon dloxide whieh is expived.

The milk centained no residues of the perent USS1TE2 or its
initial metabolite methomyl. These components were found in enall)
apcunts and enly in the feees. Easldues in the milk were aeetgnitrﬂe.
scetamide, and nstursl compenents containing relncorporated c*
getivity (laetose, lactosibumin, cagein, lipids).

The radicactliviiy was highest in liver, and this ocrgan was chesen
for characterization studies. Host of the extractable material (16%)
was acetonitrile snd asebamide. The unextrsetable materisl (5hY) is
rossibly €1 stoms refmcorporated into naturally cceurring liver tissus
eomponents {proteins, glycogen, lipids).

¥ost of the urinsry radicsctivity partitioned ﬁo the aguecus
phase (69-87%). Additionslly, the urine conisiuned ¢ -urea. This
further supports the conclusieon that UCS1TS62 12 demraded with its
congtituent atoms haisg relncorporated into paturally-cecurring components.
Acetonitrile acecunted for 11-28% of the urine sctivity. Free UC51T62
and its metabolites were 0.3-6.67 of the urine radiosetivity.



Reaidue Anslvels

Eadicactivity in saeyples was determined by liguid seintillation
counting techmigues. Orzauic sxiracts, aquecus ssmples and extracis,
and TIC zilica gel serapings vers counted Alreetly. Tissues, Teces,
Tlood, and vg}gx&rwﬁaﬁl@ activity 15 dstermined followlsg total com-
Tastion o O abgorybien in cownting sclutions, end subseguent
couwgbing of aetiv‘%g Ty 1iguid seintillation counting techniques,

Chnrscterizasion andfor identification of radicmctive residues
were perfermed vith two-dinensiomal TIL in 5 different solvent systesms
using anthentie sisndards, gel permestion colusn chropsicgraphy, Sas
chvonatograrhy using & thavmel condustivity detector, aud a gas
vroportional radicseiivity detector. Aguesus fracticns wers alsc
subjected to snzymatie hydrolveis with beta-glucuronidase and sulfutase
mzyRes,. Dowever, 1o aglyconas verse yelesged thru these dvestments.
Thus, eonjugates of UCSLTE2 metebolites, if present, were at insigndfi-
eank lavels sgeording o the petitlonsr., Analyszes and cheracterizstions
wers also perforzed using Suclear Magnetie Nesonance fpectrsseopy (B41),
Infre-red Spsetrdmetry (IB), apd Fass Spectrometry (M8).

The neture of the reeidus in animels {3 sizdlar to that {in plents.
The ai;gs;ifieaﬁt composents of the residue is the parent compound
BOSATEE and its metabolite methomyl.

Faotoshenienl Tropsformation
Iffer Solubiong:

|

The yhotolysiz of radiolabelled Cl ~IOS1TH2 (;g_mm-_,_,,m ~lam1) in

buffer solutlons was studied usivg witrs-—viclet light under serchie
eonditions for 12 deya. The buffer solutions were at pES and econtained
% oopm UEILTO2,

Apyroximately 107 cleg,raé& ion of YOS1TE2 ceccurred over s lf-dey
pericd. The helf-life of UCSLTE2 was ealenlsted to be sbout 81 days.
The mebabolite methbomyl waz the major photolysis produst (7% of total
aetivity at 12 days). Lesger lsvels of other metabelites vere also
nokeds UOS1TEZ monosulfoxide (2.5%); methemyl ozime (0.3%): methomyl
sulfozide (0.3%); methoryl sulfoxide oxime (0.4%): wnkoowns {(0.5%); and,
water-goluble, unidentified sctivity (o0.4%).

Fhotolytle degradation of UCS1TE2 fpvolved oxidation to the
moposulioxide, clesavage of the -5-% gkeleton to form mothomyl, and
hydrelysis of the methyl cerbamaie ester to form methomyl oxime.

Hethomyl and 1is oxime iz further oxidized to yield methonyl sulfezide
and itz oxlze. YMothowyl sulfoxide aould also have been formed from the
noposulfoxide thru elesvagae of the R-3-F poleby. Additiomally, hydroiysis
of methopyl sulfoxide conld have yFieldad methomyl sulfoxide oxime.
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Soil surfocen:

The sarfafﬁph«atﬂéﬁgra&atmn of GOPITER vas ntudled using
radiolabellad O ~GCSLTE2 on 3 different asoil types under laboratory
conditiong. UCS1TO2 degraded more rapidly in & light texbured zoil
{Horfolk Bandy Lomm; helf-1ife, & hours) than in heavisr textured
seile {California ailt clay loam and Texas sandy losm). Fholodegradation
iz believed to be rolated to the adsorption of UCSLITER %o the eoil.
The stronger UCSLTER is adsorbed (Californis snd Texas soils), the
more it is potected from the action of light. It la therefore were
atable on hesvisr solls.

The residucs on the seil surfeses comsist of UOHLTER and its
metuboliten: mobhomyl) pethonyl oxime:; and velatilse products, probsbly
acetonitrile. After 2t howrs of photolysis, sbout 837 of the radio~
sebivity was volatilised (¥orfel: Sandy loam), 13% in California silt
2lay losmr, and 28% ia Texas Zendy loam, The parent UCSLTEZ was 12-69%
agjheﬁmtiﬂtz? during the 24~3% hour paricd, and the metabolites were
<653~37k.

Degradation of UCSLTAR in Solls

The thrae goil types in the above sdudy wvers ireated with radic-
Jebelled O ~JOS1T762 in the gresphouse ab twn Aifferest temperatures
{15%C and 25°C) usder serobic and snaevrcbic condisloms for pericds
up thew &2 days. Famples were tsken at pericdie intervals end sxzamined
for radiceotivisy.

The petabolits wethomyl was the prisery degralation product in
21l soils undsr all condifions with a half-ilfe of lens than 2 &ays.
Hethoryl wes exiensively degraded in pon-sherile solls to carhon
#ioride or acetoniirile under aeroble and spaeychis conditions, respectlively.
Soth varbon 4ioxide and acetonltrile genersily accounted for greater
than TOF of the applied dose after 1% dags.

Extracebable residus derlimed to less than 2§ in 1k-28 days. 7he
extractable residves consisted primscily of UUS1TE2 and 1ta metabolites
zethemyl and its ozime under serodic conditlons., Usder anmeroble
sonditions the residue sonsisted primarily of polsr materiasls.

tnextractabvle ﬁm—-resiﬁaes increased graduslly snd platesned eb
20-30% of thp initial treatzent. The wmeztractable residues vere
prisarily 7 wradlesetivity vhieh ksd beeus reincorporsted into soil
organie matter (i.s., Tulvie and humle acida).

In summery, UCSITSEZ on seil suwrfeees is degraded to sethomyl which
ig oxidizad o the methomyl oxime. The ozime is ultizmetely converted
%o aeatonitrile which is loat thyu velatilivation, Fose of the goil
resldues are eompletely degraded, and the atons reincorperated into
natural ocourying organie constituents.

{3% o



-~ Figure 1.
Metabolic pathways of UC 51762 in plants
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Figure 2

-

Metabolic pathway of UC 51762 in animals
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_ . Figure 3
Photolysis of UC 51762 in pH 6 buffer soTution
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Figure 4
Degradation of UC 51762 in soils
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T
inalviiesl Hethod

The metlnt deternines residues of UDS1IT62, methonyl, and methomyl
oxime in cotteneesd, soybeans, and straw, The residues are extrscted
by blending with acetons followed by o partitioning bdetween scato-
nitrile and hexane., The resldues ave further ¢leaned up using eolumn
ehrmantography. The residues are thesn hydrolysed mnder basie eonw
4itions vhick convert UES1TE2 and methoryl to the methowmyl oxime. The
oxime is deterzined by gas ¢hroostograghy usivg a flame photometrice
detactor which iz sensitive to sulfur-contsining compounds. The
resulta are sxpreesed as totsl residuss of UUSITEZ.

The sxitraction efficlency of the method was tesied by muliiple
extragtion of residuss from flald-trested samplies and samples fortified
with UCSITEE or mebbomyl. Sanples of cotlonseed wvere extracted b times,
end the Tirst two extracticns were combined. The Tirst two extrascilons
removed 95-99% of UCSLTEZ-equivelsant resldues. Thus, the first two
extrasts ave sufficient to rewove the residues of UCS1ITE2 from trested
pasples. S

Untrested (condrel) samples of cottonseed, soybeans, cobtion falisge,
and soybesn foliage had no detectable UCHLTEZ~souivalent residuen
{«0.02 prm).

Coptrel semples of cotionsead and soybesns wers sopsrately fortified
with UDS1TER, methemyl, and bethomyl oxime at levels of 0.08-2.0 ppm.
Racoveries wers T3-95%.

The method 1s adeguate for the determinstion of residuves of UCSITER
and its metabolite methonyl in ecttonsesd zud soybeaus.

For o permanent tolerancs, & shep should be included in tke residue
webhod which frees vonlugsted metabolites,

Fegldue rate
Soybeans

Samples wers obisined from eroues ia Missimeipeil, Tows, (lahoma,
dorth Carolins, Texes, Douth Carolina, Gecrgis, Louislena, and Hebracka.
he erops had received 1-4 applications (1-86 for soybean follsge) 2%
rates of 0.23-1.0 1b. act.f4. Samples were collested st intervals
after the last treatment (PEI) of 26«77 days (zoybesn seed) and OTT
days {soybesn gresn folilsge snd straw).

#oybean sesd hed residues of <0.02-0.03 prm due to 1-2 spplications
at 0.23-0,50 1b. act/A and PEIs of 26-39 deys. Fepiduss in the soybean
seed frem 1-4 applicntions at rates of 0.23-1.0 1b. aet/A (up to 2.2X
zaximus) wers £0.02-0.05 ppm at PHls of L48-I7 dnys.
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Twa soyboen geed ssmples (21 sesples were analysed) hed sherrant
residun levels. One sample whieh had recelved 1 spplication at 0.2%
1b, wetfA had s level of 0.12 ppm at a PHI of T1 days. Another sample
vhich had received 1 appileation at 0.5 1b., set/3 had a yesidue level
of 2.0 vom. The residue levels are greatly st veriance with the levela
in other samples and =must bve conaldered suspect,

Ho residue data are submitted which show the leovel of residues in
the soybean byproduets {meal, ofl, and soapstock). FPowevsr, based on
the level of resldusa in the aorybeans, 1t is 2ot likely that residues, i
any, in the byprodests would exoesd the level in $he soybesns.

Reslduen izxéﬁyb&anﬁ geed or its hyproducke sre ot likely to
exesed the proposed tolsranes from the proposed uses,

SBamples of green forege and siraw were obltained from evops whick
raf received 1-6 applicationz at rates of 0.25-0.90 1b, anob/A arnd
harvested st intesrvals of 07T doays after the lest trestament. Resliduss
in greop forage wars 3177 pomz ad O-day; 1103 ppm et 1.3 days; <0.02-
13 pmm % T-21 deys; snd, <0.02 {¥.D., none deteeted ot the 28-day

Reeidues 1n the straw vere <0.02 ppm {¥.D.) at k8-T7 dars after
the last trestment. :

Ye conclude timt residues iz gresn soybean foliage are not likely
io exceed the tolerance proposed Tor the soybeans (0.1 pps) ander the
sroposed vsas. Additiomally, residuez in the straw are not likely o
exesed the proposed toleranes (0.02 pom).

Yor o perssnest tolerange, additional resifue daia for sovbeans
whieh reflect maximm propcsed cooditions of ase {{.e., meximum appli-
entlon rate and pumber of spplicaiionz with ssmples eollected at the
roposed PEI} will be meeded. Additionally, residus dats will be needed
which ghow if residuen goowy in the oil and meal. If residues deeur
in these ltess and st levels grester than in the zeed, then food additive
toleranges +0 cover sutk residues will be necsssavy.

Cotlionseed

famples wore obleined from crops in Texse, Louizians, Cklshoms,
Seorglia, Arknnsas, Xississippi, fouth Carcliins, and Horth (arclips. %he
crops hsd recelve’d 1-16 synlicationz st rates of 0.2-3.8 1b, act/A.
Sarples were 2olleeted at inbervels of 6-68 days after the last appli-
eatlon. Oversll residues vers 2.D. (<0.02 pem)-1.9 ppm. Y¥esidues due %0
approxinate proposed conditlons of use (wultiple spplicaiions at rates of
£.33+0.9 1b, set/A with s T-day FHI) were a maximem of 0.37 pom (due to
s G-dny PHI and 3 spplications at 1.9 1b. sct/A). Exmggersted dosages
{5 applications at 2X and 3X rates) yielded residues of 0.5T7 prn snd 1.9
pomt, respectivaly, 2t the S-day TET, Residues at longer Fils {24-62
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days) and 1-18 epplientions ef sliphtly exezmersted rates (0.2-1.33
1% metfA) were E.D. - 0.15 ppa.

The dabte repregenting the propoved FHI are meager, btub are
syfficient for the purpozes of this tewmpoyary tolersmce. Ve congluds
that residues $u cottongesd are not likely to exceed tha propesed
tolerance of 2.4 pim from the proposed use.

Lotion Foliange

Famples were ebtalned frem crops in Iouisiann, Texas, and Morth
Caroling whish had roceived 1 or 11 aypplicstions at rates of 0.7% 1b.
- aet/A and 1.9 1b sotfh, ZResidues averaged 111-195 pom st Ouday; 1h-209
yrm ah 1-3 doys; 2.5-110 pom at the proposed Tedey PRI aand, <0.02-38.%
T A% llsul daye. :

Fhe dats for cotton folispe show thet remidues are hizh and
varisble, These deba support the livesioek graalng restriction.

Cotion byproducty

Mo Gata are submittzd to show the lavel of residuss in wtta“se&d
byprodustz {(hulls, oll meal and goapstock). Yowever, bused on the level
of regidues in zotionzesd, ve would not expect residunes In the byprodusis
Lo srcesd the proposed cottomsesd tolerance of 0.% prm. Yor a permanent
tulerengy, data showing the level of residuer in cottonseed hymyoduets
will be neaded.

Meat and Hilk

Tottonresd, sotltonssed wmeal, soapstock, soybesns, soybesn kulls,
soybesn meal, and sorbean strav sre nsed ag livestock feeds. Livestock
are 1ot permitted to graze irested cotion flelds, and treated soybean
forage iz not to be fad to livesbtoek. This remsves these items asg
seurces of livestock fesd.

Tee maximer likely ifugestion levels Por livestock are aas follows:

eatile (0.1 ppm); poultry (0.05 ppm): swine (0.0h ppm): borses (0.02 mim)s

geats and sheep (0.08 ppm). The cow metabolism study show that grester
than 20% of the irpested residues is eliminated by the enimal, and s
gignificent porédlon of the retained residus represents reimcorporated
redicaetivity.

In view of the foregolng, we conelude that residues are mot likely
to secur in sgpe, 2ilk, reat, fat, and meat byproducts of livestoek dus
+o the proposed use [5180.6(s)(3)].
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For pormenent tolerances and additional tolerances in wvhieh feed
items are involvEd, livestock feeding studies {(cattle, poultry) will
be nzeded to ahow 17 ingested residues occeur in ezgs, milk, and tissues.




