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PP# OPFP2201, 9H5218. Aldicaxb in/on cltrue {grapefruit, lemons, limes).
Evaluation of analytical metheds and regidue data.

P. V. Errico, Cheminmt, RCB, HED (TB-769)

Insecticide~Rodenticide Branch (F. Sanders/T8-767) and TOY (T2-769)

THRU:Chief, RCB, HED (TS~769)

Union Carbide'’z Rgricultural Products Co., Inc., has proposed a tolerance
of 0.3 ppre be established for combined residues of the insecticide-
nematocide aldicarb and its cholinesterase—inhibiting metabolites aldicarb
sulfoxide and aldicarb sulfone in/on the r.a.c., citrus (grapefruit,
lemones and limes).

Presently, there iz a tolerance of 0.3 ppm on the r.a.c. oranges (PP#
6F1829/6115141), and a food additive tolerance of 0.6 ppm on dried citrus
pulp (21 CFR 561.30). Tolerances of 0.002 ppm (milk) to 1 ppm (potatoes
and sugar beet tops) are set on a number of other r.a.c.s (40 CFR
180.26%).

Conclusion

1 The nature of the residue is adequately understood. Residuves of
concern are the parent, aldicarb, and its cholinesterase-inhibiting
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2. Rdeguate analytical methods are avalilable for enforcement of the
proposed tolerance.

3a. Tne submitted data will support the proposed tolerance of 0.3 ppm
in/on the r.a.c. citrus {grapefruit, lemons, limes).

3b. The submitted citrus (limes and grapefruit) processing gtudy supports
the established tolerance of 0.6 ppm on dxied citrus pulp. The residues
in the other procesged commcodities will be covered by the r.a.c.
toleranceof 0.3 ppm.

3c. Because lemon trees on the Cnlifornig coast flower continuously and
the fruit is harvested many times per year, a revised label ig necessary
indicating a 30 day PHI for lemong. :

4. The proposed use falls into Category 2 of Sec. 180.6(a) for meat and
milk. Residues in meat and milk will be covered by established
tolerances. Ho poultry feed items are involved here, tlerefore aldicarb
and its anticholinegterase metabolite resgidues are not expected in poultry
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5. Presently, there is a general grazing restriction which reads, "Do not
allow livestock to grawe in treated areas before harvest." In our raview
of tamporary PP# 6G1689 (M. J. Welson, 1/8/76) for oranges, due to a lack
of residue data on cover <rops, A Yequest was made to change tha above
graring restriction to preclude all grazing in treated groves. This
preclusion of all grasing was included in the petitioner's requeast for a
permanent tolerance in/on oranges (PP# 6F1829, M. J. Neleon, 12/3/76).

Again, tha general label restriction against preharvest grazing of treated
areas must be expanded to praclude all grazing at any time from treated
groves. Alternately, reasidus data for cover crops can be sukmitted and

tolerancae(s) propogad.

Recomnandations

MANUFACTURING PROCESS .I

We racommend againgt establishment of the proposed tolerances vntil the
deficlencies in Conclusions 3¢ and 5 are corrected.

Upon submizssgion of the naw labael with a 30~day PHEI for lemons, a arazing
restriction at all times in treated groves, and TOX and EEE considerations
permitting, we will be sble to recommend for the proposed tolerance of 0.3

pEn infon citrus frudts.

Detailéd Conaniderations

Manufacture and Formulation

The products used are TEMIK 106 and TEMIK 15G. Imert ingredients are
cleared for use under Sec. 180.1001.

The subject-of nitrosamine contamination of technicel aldicarb has been
adequately addressed by Dr. R. J. Huommel {(Pp# TF1995, 6/6/78).

Union Carbide has subnitted an analyais of their starting material for

aldicarb; ho
aldicaxb, [

waver, MN-nitroscanines were pot analyzed. To make tachmical

| We see no problem with N-nitrososmine contamination from the
above reaction. But the question of the presence or absence of N-nitro-
soamines in the starting material is estill wnanswered. However, becausae
aldicarb does not fall into the two clagses of compoundg in which we are
presently concerned with (see ¥, R. Vol. 42, #250, 12/29/77, p» 64531), we
are not reguesting additional analyses for N-nitrosoamines for the
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materials.

Propoged Ume

For the control of citrus nematodes, use 10 lb. a.ld./acre of TEMIV 15%
Granular {TEMIK 15G) or 10 1h. 2«ls/acre of TEUIX 10% Granular {TEMIR
10G)« The material is to be applied in a hand along the dripline on hoth
sides of the tree row by spreading the granules uniformly and imnediately
working into the soil {preferred method) or by shanking 2 to 3 inchee deep
using 4 to 6 inches on 12 inch centers. Band width should egual
one—fourth tree row spacing.

For control of aphids, citrus rust mite, citrus red mite, and Texss citrus
mite, rates of 4.45 to 10 1bs. 2el./acre of TEMIK 110G or TEMIX 15¢ ara
required. The pesticide is to be applied as above for citrus nematode
control or by shanking in irrigation furrows using 2 shanks per furrow.

Oaly one application per year is recommendeds Best control of indicated
pests is attained when TEMIK ig spplied fust vrior to or during spring
flush of foliage growth. General directions call for s G-month crop
restriction for soil treated with TEMTE and a livestock grazming
restriction in treated aresas.

Hature of the Residus

Ho additional metabolism studies were submitted with this petition. Bat
labeled metabolism studies are available for plants {(cotton, potaioces,
spearmint, lettuce} and animals, and have been thoroughly discussed in
praeviouvs petitions (R. 8. Quick, PR# 8F0637, 11/29/67; Re S. Cuiclk, Pp
9F0793:M4/11/69iw925?aAE?Ed;_?Pﬁfz?ﬂﬁ38;55/13{?23}Miﬁ§a4@@1§dﬁ;i?P#”ﬁ

3F1414, 12/4/73). ¢

More recent data on the metaholism of aldicark sulfone, as Mdoxyecarlb
(Standak } has been discussed in our memorandums by M. Nelson (pp#
9F2043/FAPE 8H5178, 12/13/78 and Lpe QFZ1868, 7/19/7%}.

In summary, aldicarb is absorhed from soil and translocated in plantse.
Oxidation to aldicarb sulfoxide is followed by hydrolyesis to the aulfoxide
oxime and oxidation to aldicard sulfones Sulphoxide and sulfone oximes
are also metabolized, in plants, to the corresponding nitrites, alcohols,
amides and acids. The alcohols are conjugated to the respective water
soluble glycosides. There is no evidence of free or conijugated
hydroxymethyl derivatives of aldicarb, aldicarb sunlfoxide or sulfone, or
H-demethylated carbamate breakdown products in plants, and while present
as winor metabolites in animals, are not of toxicologlcal concern (G. E.
Whitmore, PF# 2F1188, 3/20/72)}. fthe metabolism of aldicarb in animalg
appears to be essentially similar to that reported for plants.
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The additional metabolism studies for aldicarb sgulfone (aldoxycarb) review
of Me Relson (see raferences above) showed that methane sulfonic acid
(MSA) is a significant metabolite amd aldoxycarb amide is taken uwp in
plants grown in treated soil and is pregent in rat urine. In both plantsa
and animals, small amounts of the carbamate metabolite, N~hydroxymethyl
aldoxycarb {aldoxycarb methylol) iz detected.

Products of toxicological concern are the anti-cholinesterases aldicarb
and its metabalites; aldicarb sulfoxide and sulfone. We congider the
nature of the resifue in plante and animals to be zdaquately defined.

Analvtical Mathod

The analytical method used to determine aldicarb and aldicarb sulfoxide
and sulfone is egsentially the same as the enforcement methoed described in
PA¥ IT. Included were validation data indicating an average recovery of
88% for added aldicarb sulfoxide and sulfone.

The PAM IT method consists of blending a 50g crop sample, add 200 mi of
acetonitrile and 2.5 ml of 40% peracetic acid. After 15 minutes, the
mixture is filtered under vacuum, the dry flltered cake is blended for 5
minutes with 200 ml of fresh acetonitrile, filtered and the liequid extract
divided into two equal parts. One rart is discarded, the other part of
the extract is evaporated at 40-50°C and 60~70 mm pressure. At room
temperature, 30 ml of 10% sodium bicarbonate is added and the sample is
partitioned with 35 ml dichloromethane and three 15 ml aliquots of
chloroforms The combined extracts are concentrated to an oll residue of 3
mle The oil regidus is cleaned Uy using a Florisil column. After clean=-
up, Bpm] of sample is applied to a gas chromatograph packed with 5%

+ - Carbonyl 20.M on.60/80 mesh Gas. Chrom Q and aldiecarb sul fohs "detsinined

using a flame photometric detector.

For a confirmatory method, the non=polar 5% Apiezon-l, Casm Chromatography
column can be utilized. .

A MIC has been performed using this method for cottonseed. Fortification
levels were 0.05 ppm aldicarb, aldicarb sulfoxide and aldicarb sulfone,

respectively. Recoveries averaged 87¢ (62-112%) for the three Fortified
pesticides (R. S. Quick MTO mewmorandum, 5/13/6%5). h

We coneclude that adequate analytical methodology is available o enforca
the proposed tolerance.

Residue Data

Residue data was submitted for aldicarb, and its metabolites of concern
(reported as aldicarb), in/on limes, lemons and grapefruit. Areas
represented are the major cltrus—growing states of California, Texas and
Floridae A citrus processing study on limes and grapefruit was alpo
submitted. _Storage stability studies in cltrus performed up €0 13 months
at -10°F indicated satisfactory recovery (89-140%).
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3L an spplication vate of 10 lba. s.i./20r0; reniduns of €.U2 and 0,05 5720
were reporved with PRIs of 31 aad 150 days, respoctively. Dats wes enly
raparted from the asjor lesen preoducing State of Califoraia.

Because residue data, sulmittad for sldicexd and ite sulfonids an% sulfone
netaholites in/on lomoas, hed PHIs of <30 daye end lwoause lemon Ytracy on
the Californis cosst voatinucunly flower and the fruit im harvested many
timon per vesr, & yeviced label (Bestion B} s nécesstYy o indficate a
Iu=day PHI for this use of sidicarb on lesons.
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The highest lavels of residue were reported for applications of aldicarh
3¢ doys alter trostmsnt. Levales of applivatieon wore S, 10 asad 26 1.
#elefaere with paxiasun vasidues obrarvesd sb e T%, Ga6% and 2.28 ppm,
respestively,

Bete sas raported from Florida. This is setinfactory, sz limes are grown
cmererolnlly only dn ¥lorige,

Sranefroit

Frudies of slidicarb residuen and ite medeabolites of concers {reportod a«
aldioard) were sudnitted from Calivornia, Toxzee and Flovidae Huminmrey
residven of aldicarh for applicetion rates of %, 10 and 20 Ibm. aAei./Bore
wate repoTted to ha D.0T {31 daye}, D.32 (61 Savs) apd 8.32 (62 dage) opnm,
respectivelys The prepossd tolerance was oxceeded at .34 ppe (81 dove)
and Ue3% ppa (97 daywj, Ik the zpplicstien rate in these studies e 20 .

The above rvesidue studies ploe the residus studies submictad in O%e &
HCIEE? and GY1829 {oranges) suffics b indicxkta thel the proposed
wolevance of Ce3 ppm for citrus fruite grour is satizfactory.

IProconaad BPy=Produsts

Cne procesging etudy savh for lices 228 grapefruit was zubmitted.
Processed products of interest were unwaghed frult, dried citrue ouin,
citrus oil, citres $uica end molamses. Bt 2% khe eaxi{mus recommended nss
patteras, none of the processed products for Limes or srapefrull, showes
rosidues groater than 8447 ppa aldicerd. <he mexisvs rosidue of D.47 Dpm
was repartesd in drisd eitzus pulp processed from grapafruit. Orled citrus
pulp from precsssad limes contained .37 pow at 2X the mexinusm vecowsended
use pattorn. The remalsing processed prodscore of concern €14 not excasd
the propessd tolerzses of 0.3 poe when aldicarh wae used st % end 2% Che
raxiner veconmapded application rats, The metsblished food afditive
tolerance of G.6 ppn in dried civros polp will be aaticfactory to cover
the Caels7%=2 £old ennceraing of sldicerh vowiduves thersein.
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Regidues in Meat, Milk, Poultry and Eggs

This topic has bean adequately addraessed by M. J. Nelgon in our review of

FP# 671829, 12/3/76. In smmmary, there ave no poultry feed items involved
hare; therefore, there is no reasonable expectation of secondary residues

in poultry tissues and eggs.

Meat and milk have established negligible residue tolerances of 0.01 el
and 0.002 ppm for aldicarb and its metabolites of concern. These
tolerances were established from lactating cow feeding studies where the
diet was 1 ppe total aldicarb carbamates. DBecause these znd other
established uses will not produce animal feed items (e.g., dried citrus
pulp, culled citrus fruits, citrus molasses, etc.} which will bear
residues greater than 1 ppm in the diet, there should be no transfer of
residues to meat and milk exceeding the established negligible residue
tolerances. This is, therefore, a 40 CFR 180.6(a) {2} classification with
respect to secondary residues in meat and milk.

Ro data was submitted for cover crops in treated areas; therefore, the
general ograzing restriction of livestock on treated areas should continue.

RDI:RQuick:9~1k-T9:JGCummings :-9-17-T9
T3-T69; B:P.Errico:JP:TThBh:Rm810:CM2:9—18-T9
cC: } TOX : CHM (3)



