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PP#082300 Bayleton on Apples, Grapes and Pears. Evaluation of the
analytical methods and residue data.

John M. Worthington, Chemist, Residue Chemistry Branch, HED (TS-76%)

PH No. 21 Henry Jacoby and Toxicology Branch (75-767) and (T5-759)
THRU: Richard D. Schmitt, Acting Chief, RCB. HED, (TS~-789)

Hobay Chemical Corporation, Agricultural Chemicals Division proposas the
astablishment of temporary tolerances for residues of the fungicide, Bayleton,
{1-{4-chlorophenoxy )-3=-dimethyl-1{1H-1,2,4-trfazole-1-y1 )~-2-buthanone and

1ts metabolite, g~({4-chlorophenoxy)-a-(1,1-dimethylethyl)-1H-1,2,4-triazole-
ethanol, fn or on apples and pears at 0.75 ppm and in or on grapes at 1 ppm.

No other tolerances for Bayleton have been proposed or established. The
proposed experimental programs involve the treatment of appoximately 290
acres of grapes {at rates up to 3 oz. a.i. per acre) and approximately 185
acres of apples and pears at rates up to 1 oz. a.i. per acre).

Conclusions

la. The fate of Bayleton in plants 1s adequately delineated for the
purpose of the proposed tolerances. Bayleton per se and its metabolite

g - (4-chlorphenoxy )-a~(1,1-dimethylethyl)-1H-1,2,4-triazole-cthanol, are the
principal plant metabolites. ' T

1b. The fate of Bayleton in animals is also adequately delineated for the
purpose of the proposed temporary tolerances.

2a. Adequately validated enforcement methodology is available to determine
residues in apples and grapes.

2b. Mo validation data has been submitted for the analysis of pears.

3a. The avallable residue data demonstrate that residues in or on apples
from the proposed use will not exceed the proposed 9.75 ppm tolerance
Tevel; however, ft 1s our judgment that 1 ppm would be a more appropriate
level,

3b. The available grape residue data {ndicate that the proposed 1 ppm
tolerance for residues in or on grapes is appropriate.

3c. The available residue data for grape juice and wine indicate that
the 1 ppm tolerance level will also cover residues in these commodities.

3d. No residue data have been submitted to determine residue levels in wet
or dried apple and grape pomaces or raisin waste.
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3Ja. No residue data have been presented for the use of Bayleton on pears.

Such data and an a corresponding approprdate tolerance proposal for pears
will be required for a favorable recommendation. prop P

4. For the reasons cited in Conclusien 3d we cannot categorize the proposed

usa as written under Section 130.5(a). However, for the purpose of the proposed
temporary tolerances in conjunction with the limited experimental program

to be conducted, we consider a fresh market only label restriction appropriate.

However, such a restriction has not been included in the use for grapes.
If such a restriction were imposed we could categorize the proposed use
under Saction 180.6(a)(3).

5. A detailed description of the manufacturing process, a statement of
purity and a complete 1ist of impurities 15 required.

6. The use for apples and pears indicates that Bayleton may be tank
mized with other fungicides, insecticides and miticides. Such general
recarmendations for tank mixes are not acceptable.

7. The label restriction péohibfting the grazing of treated cover crops
should alsc prohibit the feeding of these crops.

Recommendations

1. WHe recommend against the establishment of the proposed temporary
tolerances for the reasons cited in conclusfons 2b, 2a, 3d, 3e, 4, 5, 6
and 7. '

2. For a favorable recomnendation the following will be required:

a). Appropriate validation data for the analysis of pears by the
" proposed method,

b). Proposal of a 1 ppm tolerance level for apples.

¢). Residue data for pears raflecting the proposed use and an appropriate
tolerance proposal tc cover the resulting residues.

d). If a fresh market only label restriction is not imposed, residue
data for wet and dried grape pomaca, and raisin waste. And if
these data indicate that food additive tolerances for the commodities
are needed, proposal of appropriate food additive tolerances will
also be required.

e). Also, i{f the fresh market only label restriction {s not imposed,
1ivestock feeding studfes that determine the levels of the significant
animal metabolites that will result from the ingestion of treated
foed 1tems.

f). A detailed description of the manufacturing process.

g). A statement of purity for technical Bayleton and a complete Tist of
{mpurities.
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for a fature permaneact toierance.

Elimination of the ganaral siatement that Bayleton sey b Sank
If taak mixes

nixed with ather fungicides, iasecticidas and miticides.
are to he rscommendad on ths label, specific directions for aach tank

afx must appear oan the label., Further, residus data reflecting
the applicatise of any proposed tank mixes will also be nseded.
Iaciusion of a restriciion agafast the feeding of treatad cover
grops on the proposed labal.

a futuyre permanent tolsranca tha fellowing will be required:

A grape radiotracer study ian whichk about 207 of the activity is
fdentifiad or characterirad,

Addftfonal resfdue studies on grapes which will provida adaguate
gecgraphical reprasantation.

Residue data for wat asd Jdried apple and grape pomacss and raisia
wasta, devalaped wsing appropriately validated methodelogy.

Davelopment of analytica]l saethodoleey to deterafas the principal
anizal metabolites in andzal tissues.

Apgrapriate animal feeding studies to determine the levels of
sacondary resfduss that will reszult in meat, =11k, poullry and

299s.

alsoc suggest dhat an 4ltermative confirmtory procadure be developed
The tachaiques usad in the intzrference

study (Report YNo. 58008) should provide tha basfs for an zliternative
procadure.

Formul

Detafled Considarations

ation

Sayieton 1s %o ba forzulated xs a 0% watlebls powdar containiag the following
ingredients: ,

The faert {ngredlents of tha proposed formulation are all clearad under

Howaver, no {aforsaticn on the tachnical

Sectios 130.1001 {2} ar {4).
For a favoradle recameendatios & datailed

product has been providad.
dascription of the masufacturing process, 2 statamert of purity and 2

complete 1ist of ixpurities will bz required.
Proposed ilze

Zayleton is proposed for use oa apples and pears tz contrs] powdery zildew

and

cadar-apple rust at rates ranging from 9.25 to 1 oz 2.f. per 140 gallon




of spray solution. A maximum of 1 1b a.1. per acre may b= aopliad par
application and aot more thaa 3 total of 2 1hs a.1. are 2o be apolied

per crop season. lNo preharvast Intarval {s required. A regtriction
against the qrazing of cover crops has also been ¥ncladed. This restriciion
should 2140 prohibit the feediag of cover ¢rops. A fresh market only

tabel restriction for the apple and pear use has also hesn imposed,

The use for apples and pears fadicates that Bayloton may be tank aixed

with other fungicides, {nsecticidas and miticides. Such seneral recomsenda-
tioas for tank mixes ave sol acceptadle. The pruposed Jabel must specifically
indfcate the pesticides and tha applicatfan rataes that are recomsended

for tank mixes. Furiher for any fulurs permgnent lolerance, residus

dats reflscting the recommended fank wizes will be required,

Bayleton is alse proposed for use on srages to control powdery mildew and
black rot st ratas of 1 o 3 o02. a.1. per acre. A% lsast 2€ gallons of
spray solutien for ground applicaticns and 19 gallons of spray solution
for gerial applications are requirsd. A 14 dey prebarvest iaterval 1is
raquired and a maximum total application of 9 oz a.i. per acrs par crop

seassa 1s permitied.
Hature of the Residus

Plants:

The fatz of Dayletan on apples was favestigated 1a a radiatracer study
using beth 2 banzene ring and triazole ring labelad compounds. A total of
B2 apples on 3 single apple dree ' o trazted fndfvidually at the rate of
1% 2g/100 m! {which 13 equivalent to 2 o2./100 s8¥, or 2 tizes the maxiaum
propesed rate). The tres was covared 3y a polysthylene fent throughout the
study. Samples of the apples treate? with triazole labeled material wors
taken 1 hour aad 3, 7, 14, 21, 23, 35, 42 and 49 days after treatment, whilsa
gdditional benzena ring labeled saaples were coliectad 2% 1 hoor and 7, 14
and 35 days post-treatment, '

The apples were Inftially subjscted to several benzeme rinses. The

rinses ware collected and analyzed. The apnles were then separated isnts
peal and pulp portions aad grouad with dry fce. Subsamoles of each portion
were analyzed for total sctivity.

Tha peel and pulp samoles were anm2lyzed by the following procadare:

Twe S0-gram subsamples of pule {12 grams for peel) wers separately blended
with acetone-water (2:1, 100 =1 and 30 =1, raspectively) and filtered., The
remiining selids ware rablanded with 150 m) chlerofors and filtered. The
filtrates wers combined fa a separatory funmel and partitionzd. Tha water
phase, designated as agueous I, was radfoassayed. The lowar organic phase
wes passod through sodium sulfate and evavorated to drymess. The residye
was redissolvad in haxana znd partitioned with acetonfitrile {ACH). The
lower phase {ACH) was drained fato a second separatory fumnel containfng
hoxane and repartitionad. The procass was repeatsd with anothsr nass of
ACY. The ACH fractiens were combined, evaporated and redissolved in 2-3

m) ﬁf chloroforu {organic 1) and subjactad to TLC. Hegligibie amounts

of "™ € were found 1s the hexaae fractions. :



The solfds fros abovs {s0lid 1) werse rablended ia 770 sethansl and F11tareq,
The Flltrate was evaporated 3o walsr and labelsd asusous II.

Subgamples of thy solids {s011d 11} were combusted to determine residue
Tavels and subjected to furthsr asmalvsis whare 12 Yovels ware Bgh anguah,

For the idenmtification of additional activity, gsusons 1l fractisss were
partitionsd with chlornform:acatone {2:1}, both fractions radioassayed aad
the orgzanic phase subjected fto TLE. Pezal solids were further analyzad by

3 2-houpr reflyx in 727 setbanol, thern fltered. Tha f{ltrats was evadorated
ts remove the wethasel. The resulting salution (aqueocus I¥) was partitioned
vith chlorsfors:acetons as before. The rexaisizng water phase {aqusons ¥)
was radisassayed. the grganic shase [organic 171} was evaporated %o drymass,
the residus radisselved {s 2-3 ml chlorsform and amalyzed by TLE.

The aquegus and 3alid fractiens wers sublected te toth acld and enzymatic
aydrolysts and analtvied by TLC or combustad to Jelteraine total activity.

The ‘z&i#»‘!mv chromatography was perforsed on sitica gel plates using the
91 Yowling solvent sysiems:

{211} Benzena: Ethyl acetats
{18:5:4:1) Exhyl acetata: mathylens chloride: tolueme: athangl
{1:1) Benzeas: fthyl acetate
fthyl acatate

Total activity 1o the apules dacraased from approximately 0.83 som an day
2 to 0.15 en day 21. %o further decline o 2ofal activity occcurred after
day 2. Srowth #{1utfon 2aly accosntad for a small portion of the decline
bocagse the avarsge facroase (o weiahi of the coursz of the expeariment was
2%, Therafors, the data {adicate that velatilization o«f the Barylatos
residues i3 a principal source of resfdus deciine. Tha data also show very
sigilar lavals for the two labsled Bayistons, thus {adicating that tha
matabolites contais both the beazene and triazele rinmgs. ~

Inttially ehout 32X of the tota] rasidue of 2.33 opm was solublized with

ihe benzane washas, but afler 22 days oaly 5 to 18% of the activity was
resoved by the banzene. On day 2ers about 207 of the activity prosent was
parasi compound. After 14 days Zavletos par 3o accounted for about 44 to 50
of tha total activity. The organo-soluble fractions accounted for wirtually
all the activily on day 2 howaver, R3is leve] declined steadily to 741 during
the first four weeks and then pemained virtually constant for ths duratien
of tha experimsnt. The agusous soluble fractiow accounted for no more

than 119 of the activity presant thvoughout the sxperiment. The portica of
activity that resafined snextracted ranged as high as 73 on day 48. On day 49
Bayleton accounted for aboul 13% of the 2.15 pba remafning. The principal
astatelite, 1-(4-chlorophanoxy)-2,3-dfmethyl~)«{14-1,2,4-tr{a20) 071 }-2-
butaneae {trade name & $319) comprised an additional 493 of the actiyity.

A third zotabolite that represeptad A-5% of tha residue was aot fdentifled,
The bydrolysis studles yleld ssall amounts of parent compound and 3G 0519,
Ho atlasmpl was mada to characterizs the agusous soluble compounds,

in conclusion, 2 Tével of activity corresponding te apvroxisately 4.15 pom
Jayleton resgined 4% days after the asplication of 27 times the maximus proposad
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rate. Approximataly 123 of this activity was Jarleton par se and an additional
511 was detarmised e 2e ihe priacipls setabolite M6 2819, The remaining
activity was only charscterized as unidentifiad orcans-ssluble antaboliles
{18%), agusous soluble metabolites (11%) and umextraciable activity {73},

Ye coasfder the Fatz of Bayleton on plants adenuately delispated to support
tha proposad tempovary tolersncas. However, for the future sarzanant
solerances a radiotracer study on grapes, which fdentifles or characterizes
about 905 of the residue wiil be reguired. .

Anizals:

14
A siangle oral dose of 25 mg ring ladeled ¢ Zayleton/¥S body weliqht was
adeinistared o twe »ale and two female rats. Approximataly 20% of the
activity was aexcreted after 7 days. A variaty of metabolites were obserysd
$n hoths urice apd foces. D2esidues 1n fat tisizes ranged as high as 4% pem
and peaked 4-& bours aftor trestment. Sesidus lavels {n other tissues
peaked sarifer aad with Jower coscemtratfoss. At saven days the highest
peported values were found fn liver tissue at lavels up to 0.14 ppn. Genarally
taylaton, per se, and its metabolite ¥ 0519 accounted for 63-73% of the
getivity in tisxues.

& raéiahbe!a?&mw feading study using a benzeme ring labeled and 2 friazels
ping Yabeled !0 Saylaton was cosducted to datermine the fate of Zayleten

in rusisants. The banzene rimg labeled material was admiaisterved 1a a

single doss at the rate of £.14 mofkg whila the trtazole ring ladeled materfal
was Ted for Fiva days at the rate of 12 mg/kg.

 In the chroefc study samples of dlcod, urine, feces and milk wave faken
datly before each dose and siyht Bours later and the 2aiaal sacrificad
thirty misutes after the last dose. In the siagla dose study, the lavels
of labeled Bayletoa ia the blood were menitored asd ithe animals sacrificed
within the ten sinutes after the cbserysd pask. Samples of liver, kidssy,
fat, and suscla tissuss were takas In both experiaents. The zamples wers
subjectad to sslveat extraction, enzyse hydrelysis and $hia layer and gas-
liquid chromatography. The levels of activity wers dotavmined by either
2 1guid sciatillation counter or & radiochromatogram scanner.

The cow given the sfogla dose excreted 503 of the dese in seven howrs

and 87% of the dose ia 3 days. Oaly a smsll portien {6.55) of tha activity
was detected in the feces. Jaylston showed 1ittle or so teadency to
concantrate 1a tissues. It was rapldly absorbed into the blood stream,
conjugated and removed from circulation by the kidoeys. Glucuvoaic acid
conjugates of both X¥G 1323 aad KHG 1347 {s2e the chart of metabolites
attached) conprised most of the activity found 1n urine. The residue levels
1o the tissues from this treatment wers SO Jow they could not be {dentiftled.
An additional antzal was dosad at 10 mg/kg det sacrificed Just after restdue lavels
in the hlood reached a maximum level. This exparisment produced lavels as
afgh as 15 opm 18 kidney, & ppm. in fat, 3.7 poa in liver, and 0.36 ppu 1n
muscle tissue. Threoe priacipal setabelitss were detacted: XMG 1323, Xag 1342
and NS 0512 acld. However ao information 13 reported sn their relative
gquantities or the portion of the total residue ihey reprusent,



e

Sizilar studlas wore conducted with male and fomale pius. Zssentially the
saze wetabolic pathways were found in the pig as in the cow. The pigs

wera dosad at 3 mg/hg in both the siasle and muliiple dose siudies.

The anfpals wers sacrificea lust after rasidue Tovels {n the blood reached
maxinum values (3 hours after the Tast dose). Tissue rasfdue levels ranged
23 high az 4 ppm in kidoesy, 3.1 pom fa Tiver, 1 ppm in fat and 0.4 opm 12
suscle. Zayleton, gar se, accouated for oaly 0.8%, 3.4% and 24% of tha
sctivity 1s %idpey, Tivar and fat respectivaly. The same setadolitas

found in bovine tissues were «lse found {a the porcime tissues. one of the
satabolitas accounted for any sore than 36T of the residus fn any tissue.
LG 4517 was the princisal metaboliite In livar and fat, watle ZWS 1323
accounted for the largast portion of the residue in kidney. Approsximataly 302
of the activity in kidney and fat and 707 of the activity fa liver was
tdentified. The levels found in auscle Lissue wers too Yow to charactorize.

Radialabelad Bayleton aetabolism studies wers aluo conducted fa poultry.
Laying heos wers dosed at 2.4 mg/ky fn & 3ingle oral dose. ¥irtsally all
af the activity was elininatad within 24 hours. Six hours after treatsant
1.12 ppa, 2.26 pps and 8.30 ppm were found in tidney, liver, muscle and
fat, respectively. dinaty hours later ao activity was defectadla { . 9.21
pom) 1n any tissuas. K4S 23519 acid was the principal residue found in
Hyer and kidney. KNG 9519 and KNS 1347 weve the major composests of the
rasidue In moscle fat and e2g9s. Approximately 75% of tha activity ia lvaer
and kidmay, 90% of the activity ta gizzard muscle and fat and 507 of

thy activity 1a 2393 was characterized. '

In conclusioa the three animal matabolisa studles demonstrate that Bavieton
is rapldly setabol{zed and excreted with 11¢tle or no tendency %o concantrats
$n tizsypes. X¥G 1323, XNG 1342, KNS 0519 acid and KNG 5519 were the '
principal metabolites Tound ia tissues. e consider ths fate of Zayleton In
gaém’ts adequately delineated for the pursesa of tha proposed temporary
olerances.

Analytical Mothods

A gas chromatggraphic mathod for the detarmination of Bayleton on apples
has been developed and s presented in Report Mo. 54166, The sathod iavolves
grinding the spplas with dry fece: extraction with acetone and methylane
chloride; filtration of the extract; partitioning of the axtract agafsst 2
sodium chlioride solutlon; evaporation of the organic layer to drynmess:;
floris] colusn chrozatography and deterufnetion of Sayleton, per se and
muu, E¥G 0519, with & gas chromatograph sgquipped with 2 thermiontc
tor., '

The validation dats for apples iscludes sasples of variogs varietiss of
apolias and apple products including wet and dried pomace., Pacoveries from
saaplas fortifiad with both compsunds at levals ranging from 2.95 to 2.10 ppa
Bayleton rangad from 72 to 119% and averaged 91.57 with a standard deviation
of 2,34, Control values were generally loss than 2.01 ppe.

Velidation data have alss been submitied for ihe use of the proposed method

oa grapes aad grape preducts have also been subdbmitted. Zecoveriss of

residues of Zayleton, per se, and 043 0519 from samples of grapes, arape

Juice and wine fortified at levels of 0.05 pom ranged from 30 to 197 and
averaged 89.5% witk 3 standard deviation of 2.3%. Contrel values were vaporied
2s Yess than 2.81 opm. "



sa valicatien data have been submitted for pears aporopriste recovary and
costrol data Yor the analysis of pears will be requived for & favorable
recoucandation.

A confirmatery procadure for Zayletan and the 545 2519 metabolite

Bas besn proposed. The procodure s busod on datermining the partitieaiag
coafficiants for tha two cospounds between the liquid phases in two Tquid-
Heuld systems. It 15 our judgssnt that these tochuiques would praseat
sractical d4ifficultizs {n typical use for the foliowing ressess: 1} the
sebsiratss invelved may significantly effect ths partitioniag coefficients
2} 1t seeas unlikely that similar compounds will have significaatly

41 ffarent partitioning coefficients; 3} the system davends o the precision
of GLC quantitative measuresents to detevaine the identity of the compounds.
The davalopment of tha allernative cenfirmatory procedure 1S yuggested for
a future sermanent tolersace. 42 ssgzest the techalques usad in the lsterferencs
study (Repert Jo. §2006) to doterwine Sayleton and fis principal plant
setabolite in the presenca of pesticids rasidues that intorfare with the
anforcangat method would Se appropriate. [Ses belew).

Raport %e. 53008 describes an interference study which was conducted to
determine §7 any of §1 sitrogen contaisiag compounds that are registered on
apples, srapes asd grasses would Iaterfere with the enforcement procedure.
&$ae of the compoands produced peaks that iaterfaored with the amalysis.
Three of the nfne peaks ware resolved with the use of an alteraate column.
The iatarferesce from the resaiaing six compounds was eliaiaated by the
as2 of a Hall Electrolytic Coaductivity Datactor operatad ia the halogen
sode. The study demomstrates that adequate methodology 1s avatladle o
deteraine Dayleton residues ia the presence of the pesticides currantly
ragistered for use on apples and grapas. G S

fasidue ﬁata

Apples: Twelve residus studies ware conducted im five states to determine the
Tevels of Bayleton residues ta an apples from the proposed use. Six to

aleves applications were sade %o apples at a 2 ox. a.i. per 100 sals (2 times
the maxizum progesed) rate. The apples were genarally harvested 8,1,.3,

7 and 14 days after trsatmeat. On day zers the whoels appls residue values
racged from 2.25 %o 9.50 ppw. The Balf Tife of Bayleton residues appesred o
be approximately & days. As experfment was also conducted ia which

apples were trestad thivtesn times at four times the maxismum propesed rate.

on day 1, residue lavels of 1.34 pps wer2 found. The above studies demosstrate
that the groposed 0.75 opm tolervance would Be adaguate to cever the rasulting
rasidue Jevels but 1% is cur jedosent that a tolerence proposal of 1 ppm

would be more appropriste. %o residue data for apple processing fracilons bave
haen sybaitied.

Samples of apple psel and gulp from the radiotracer studies were placed 1n
frozan storags for 132-428 days. The pulp samples iaitially bad almost ao
razidges but the pecl samples costained 3.21 ppm Saylatem par se

and 2.18 ¢ 9519, Laevels after 470 days were within 953 of the {mitial
 values. The experimant demonstrates thet Saylaeton resfdees {n apples held
{s frozea storage showed Tittle decomposition after more thanm one year.

Srapes: Twe resfdue studies cenducted i California and Oreson to
dotermine the levels of Bayleton residuss that will resull ia grapes from
the progosed wse. Grapes wers treated 2 or 3 times at the rata of 3 02
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a.4./8. The highest residua level raported after the roquired 14 day PRI
was | ppm. For the propused of the propesed temperary tolarance, we
cansider tha avallable data adequaie to demonstrvats that the proposed
tolarance 1is appropriate. For a futurs permanent tolzrance additionmal
resi;sm which provide adesuate geographical representation will be
reguired.

frape wine and grape Jufce made froz grapes treatad thres times with 2
az. a.i. per acre and harvested 5 and 7 days after the last treatment
ware analyzed for Sayleton resfdues. Tha highest reported values were
3.25 pom. 3o analyses ¢f wat or dry grape pomace were presented.

%o residus data for pears have been subnittad., The petitioner has reguestad
that we extand the apple data ta pears. ¥a are umyilliag to de this;
therafors for a favorable recoemendstios the appropriate residue dala

that detarmine tha residus lavals that will result in or on pears from

the proposed gse are reguirad.

Heat, Milk, Pouliry and Eg3s

Thé proposed uses {nwwlve several livestock feed ftems: apple pomaca,
arage pomece and raisin waste, %o experiments have bsen done to determine
the leval of pasidues in thase commodities. 4o antmal feeding studfes

have submitted fo determine the principal animal ametabdolitas. Fer the
purpase of the propessd temporary tolerances in cenjunction with the Timited
axperimental program we would consider a fresh market anly label restriction
an alternative to Lthe submissfen of the above {nformation. For a Tuture
permanent tolerance residue data detormining the residue Yevels n wet and
driad apple and grage pomace and raisfn waste; submission of adesuately
validated analytical methodology to deterwmine Sayletos and iits principal
setzbolites in asfimal tissues; appropriate antmal frading studies; and
preposal of appropriate tolerancas to cover residues in meat, eilk pouliry
and 2g94s.
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