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ALDICARB
(Chemical Code 098301)
BRS No, 10186: DP Barcode D180074

REGISTRANT’S RESPONSE TO RESIDUE CHEMISTRY REQUIREMENTS
Task 3

BACKGROUND

The Aldicarb Guidance Document dated 4/84 required residue chemistry data on roasted
coffee beans and instant coffee. In response, Union Carbide Agricultural Products Co.
(1986; MRID 00162562) submitted data from a coffee bean processing study. These data are
reviewed here for their adequacy in fulfilling residue chemistry data requirements. The .

. Conclusions and Recommendations stated herein pertain to magnitude of the residue in
coffee.

The qualitative nature of the residue in plants is not adequately understood. Metabolism
studies are required on three dissimilar crops, including potatoes and an oil seed crop.
Tolerances for residues in or on food/feed commodities are currently expressed in terms of
the combined residues of aldicarb (2-methyl-2-(methylthio) propionaldehyde O-
(methylcarbamoyl) oxime) and its cholinesterase-inhibiting metabolites aldicarb sulfoxide (2-
methyl 2-(methylsulfinyl) propionaldehyde O-(methylcarbamoyl) oxime) and aldicarb sulfone
(2-methyl 2-(methylsulfonyl) propionaldehyde O-(methylcarbamoyl) oxime) (40 CFR
§180.269). Adequate tolerance enforcement methodology is available (Methods I and II in
PAM, Vol. II, Sec. 180.269).

A Codex MRL (CXL) of 0.1 ppm has been established for the sum of aldicarb and its
sulfoxide and sulfone in or on coffee beans. The correspondmg U.S. tolerance is in harmony
with this Codex MRL. ‘ 8
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CONCLUSION

1. . The requirement for storage stability data to support all useful residue data remains
outstanding. Storage stability data reflecting storage intervals of 6 months for green
coffee beans and an additional 2 months for roasted beans and instant coffee are
required to support the current study.

2. Provided that the storage stability data specified in conclusion 1 above are deemed
adequate, the submitted coffee bean processing study is adequate. Aldicarb residues
do not concentrate in roasted beans or instant coffee, but rather, are reduced to
nondetectable levels. No food additive tolerance is required. No additional magnitude
of the residue data are required for coffee.

DETAILED CONSIDERATIONS
" Magnitude of the Residue - Crop Field Trials/Processing Studies

Coffee beans. A tolerance of 0.1 ppm has been established for the combined residues of
‘aldicarb (2-methyl-2-(methylthio) propionaldehyde O-(methylcarbamoyl) oxime) and its
cholinesterase-inhibiting metabolites aldicarb sulfoxide (2-methyl 2-(methylsulfinyl)
propionaldehyde O-(methylcarbamoyl) oxime) and aldicarb sulfone (2-methyl 2-
(methylsulfonyl) propionaldehyde O-(methylcarbamoyl) oxime) in or on coffee beans (40
CFR §180.269).

In 1977, under PP#7F1953, Union Carbide Corporation proposed use of the 10 and 15% G
formulations on coffee in Latin America, Africa, Asia, and Oceania. Two soil incorporated
applications may be made per season at 6.7-13.4 1b ai/A (1.5-3 g ai/tree or tree site; 5,000
individual trees/ha, or 1-4 tree/site with 1000 tree sites/ha). The first application is made
between the first picking and the first rain, and the second is made 4 to 6 months later but
not within 90 days of picking. Use of the 10% G formulation is also permitted on coffee in
Puerto Rico under EPA SLN No. PR870001 (parent label EPA Reg No. 264-322; dated .
4/20/89). NOTE: This EPA SLN label bears no use information and the parent label does
not list the site coffee. The Agency has noted that this use has not been changed since the
establishment of the coffee bean tolerance (R. Perfetti; CBRS No. 10193, dated 8/25/92).
The 1984 Guidance Document required a processing study and residue data on roasted beans
and instant coffee. In response, Union Carbide (1986; MRID 00162562) submitted data
from a processing study. Coffee beans were harvested 90 days following two treatments
using the 15% G formulation at 6 g ai/tree (4x). The beans were stored for approximately 6
months at 27 °C prior to processing and analysis, which were accomplished within the
following 2 months. The beans were roasted, ground, and extracted with water in an
autoclave extractor at 185 °C. The extract was then freeze dried to an "instant coffee”
fraction. The report stated that the bench scale procedure paralleled commercial
manufacturing.



Green coffee, roasted beans, spent grounds, and soluble "instant" coffee were analyzed using
GLC/FPD method, which is essentially the same as Method II in PAM, Vol. II. Residues
are extracted in water/acetone and aldicarb and aldicarb sulfoxide are oxidized to aldicarb
sulfone with peracetic acid. The residues are partitioned into dichloromethane and cleaned
up on Florisil prior to GLC analysis. The limit of detection was (.02 ppm. Recoveries
were 84% from green coffee beans, 92% from roasted beans, 141% from spent grounds, and
115% from instant coffee; samples were fortified at 0.2 or 0.4 ppm with a 1:1 mixture of
aldicarb:aldicarb sulfone. .

Residues were 0.11 ppm in or on green coffee beans and <0.02 ppm (nondetectable) in _
roasted beans, spent grounds, and soluble "instant" coffee. Duplicate analyses of one sample
of each matrix were reported. Residues were <0.02 ppm (nondetectable) in or on control
samples. v

These data fulfill the outstanding requirements for a coffee processing study. Residues do
not concentrate in roasted beans or instant coffee, but rather, are reduced to nondetectable
levels. No food additive tolerance is required.
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BACKGROUND

The Aldicarb Guidance Document, dated 3/30/84, previously determined that the qualitative nature of
the residue in plants was adequately understood based on studies in cotton, peanuts, potatoes, and
sugar beets. However, the Aldicarb Reregistration Standard Update, dated 8/20/90, concluded that
because the acceptance criteria for plant metabolism data have since become more stringent, the .
available data from these studies are suspect for the following general reasons: (i) data pertaining to the
total recovered radioactive residues present at the time of harvest are either lacking or unclear; (i)
solvent extraction efficiencies were not reported; and (iii) although identification of radiolabeled moleties
was typically by two-dimensional TLC in muitiple solvent systems, confirmation by MS was either
unsupported by MS scans or not attempted. Consequently, the Update and the ensuing Aldicarb Data
Call-In Notice of 3/14/91 require new plant metabolism studies on three dissimilar crops. Alternatively,
the Update concluded that if the registrant wishes to rely on plant metabolism studies which have been
previously submitted and evaluated for reregistration, then the registrant(s) must submit and summarize
the data in a reformatted form according to current acceptanoe criteria of Guideline 171-4(a) of
Subdivision O.

In response to the Update and the DCI Notice, Rhone-Poulenc submitted data depicting the metabolism
of [“CJaldicarb in cotton (1992; MRID 42436606), peanuts (1992; MRID 42436603), potatoes (1991;
 MRID 42017401 and 1992; MRIDs 42436604 and 42436605), sugar beets (1992; MRID 42436602), and

various plant commodities (1992; MRID 42436601). It should be nqted that the data in MRIDs 42436602,
42436603, 42436604, 42436605, and 42436606 are reformatted versions of previously evaluated plant
metabolism studies which were submitted between 1967 and 1980 and reviewed in the Aldicarb Residue
Chemistry Science Chapter dated 11/83. The data in MRID 42017401 are unacceptable according to
plant metabolism study guidelines because the 'study mainly pertains to the metabolism of aldicarb in
callus tissue cultures of potato tubers and citron fruit, and were submitted in the form of a Ph.D.
dissertation with incomplete raw data. The data in MRID 42436601 are duplicate summaries of the .
studies for cotton, peanuts, potatoes, and sugar beets as well as published information (withoutraw
data) on the metabolism of aldicarb in lettuce, spearmint, and tobacco. Only the acceptable plant
metabolism studies are evaluated in this document.

Additionally, Rhone-Poulenc submitted data pertaining to the analysis of aldicarb residues of concern
using multiresidue methods (1992; MRID 42436501) and storage stability data for the processed
commodities of potatoes (1992; MRID 42467301) and soybeans (1992; MRID 42467302). CBRS will
" forward the multiresidue method submission to FDA for review.



Tolerances are currently expressed in terms of the combined residues of aldicarb [2-methyl-2-
(methyithio)proplonaildehyde-O-(methyl carbamoyl) oxime], and its cholinesterase-inhibiting metabolites
aldicarb sulfoxide [2-methyl-2-(methylsulfinyl)proplonaldehyde-O-(methyl carbamoyl) oxime] and aldicarb
sulfone [2-methyl-2-(methyisulfonyl)propionaldehyde-O-(methyl carbamoyl) oxime] in/on plant and in
animal commodities [40 CFR §180.269, 40 CFR §185.150 (a), and 40 CFR §186.150].

The Pesticide Analytical Manual (PAM) Vol. I lists three GC methods (Methods |, II, and 1il), each with
flame photometric detection (FPD), as available for enforcement of aldicarb tolerances. A colorimetric
method (Method A) and an alternate GC/FPD method (Method B) are listed in PAM Vol. Il as
confirmatory methods. '

The submitted data are reviewed and evaluated in this document for adequacy in fulfilling outstanding
residue chemistry data requirements. The Conclysions and Recommendations stated below apply only
to the following residue chemistry topics: (i) the nature of the residue of aldicarb in/on cotton, peanuts,
potatoes, and sugar beets; and (i) frozen storage stability of aldicarb residues of concern in processed
commodities of potatoes and-soybeans. No other data requirements of the Update are addressed
herein.

CONCLUSIONS
litative Nature of th L

1.  Cotton: The qualitative nature of aldicarb residues in cotton is not adequately understood. The
reformatted study does not present any new data and is Inadequate to fulfill 1714 (a) guideline
requirements for similar reasons as those explained in the Update and additional deficiencies
which are listed below: (i) data pertaining to the total radioactive residues present at the time of
harvest are lacking since the registrant did not combust the cottonseed and forage samples prior
to residue extraction; (ii) the study failed to characterize/identify the aqueous-soluble fractions
from the at-planting plus sidedress portion of the study which accounted for 32-72% (12-81 ppm)
of the extractable radioactivity in forage and 70% (2.0 ppm) in seed; (iif) information pertaining to
the magnitude or nature of non-extractable residues was not provided; (iv) the organosoluble
metabolites tentatively identified by two-dimensional TLC were not confirmed by a second
method; (v) raw data (e.g. dpm data for extractions in a flow chart, sample weights, counting
efficiencies, quantitative data associated with chromatograms, sample calculations, etc.) were not
reported making it difficult to validate the reported results; and (vi) information pertaining to the
storage intervals of samples between harvest, extraction, and analysis was not provided. CBRS
does not believe that this study is upgradeable since it is unlikely that the registrant would be able
to conduct further analyses on samples collected before 1973 and provide supporting storage
stability data. | ' ‘

2.  Peanuts: The qualitative nature of aldicarb residues in peanuts is not adequately understood. The
reformatted study does not present any new data and is inadequate to fulfill 1714 (a) guideline
requirements for similar reasons as those explained in the Update and additional deficiencies
which are listed below: (f) data pertaining to the total radioactive residues present at the time of
harvest are lacking since the registrant did not combust the peanut commodity samples prior to
residue extraction; (ii) the study falled to characterize/identify the aquecus-soluble and non-
extractable fractions, the radioactivity of which exceeds the Agency's metabolism study trigger
values; (i) the organosoluble metabolites tentatively identified by two-dimensional TLC were not
confirmed by a second method; (iv) raw data (e.g. dpm data for extractions in a flow char,
sample weights, counting efficlencles, quantitative data assoclated with chromatograms, sample
calculations, etc.) were not reported making it difficult to validate the reported resuits; and (v)
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storage stabiiity data and information pertaining to the storage intervals of samples between
harvest, extraction, and analysis were not provided. CBRS does not believe that this study is
upgradeable since it is unlikely that the registrant would be able to conduct further analyses on
samples collected before 1972 and provide supporting storage stability data.

3.  Potatoes: The qualitative nature of aldicarb residues in potatoes is not adequately understood.
The reformatted study does not present any new data and is inadequate to fulfill 1714 (a)
guideline requirements for similar reasons as those explained in the Update and additional
deficiencies which are listed below: () data pertaining to the total radioactive residues present at
the time of harvest are lacking since the registrant did not combust the potato tuber and follage
samples prior to residue extraction; (if) the study failled to characterize/identify the aqueous-
soluble fractions which accounted for ca. 31-66% (0.42 and 0.52 ppm) of the extractable residues
in tubers and 21-30% (0.96-1.81 ppm) in follage; (jii) information pertaining to the magnitude or

nature of non-extractable residues was not provided; (lv) the organosoiuble metabolites tentatively
identified by two-dimensional TLC were not confirmed by a second method; (v) raw data (e.g.
dpm data for extractions in a flow chart, sample weights, counting efficiencies, quantitative data
assoclated with chromatograms, sample calculations, etc.) were not reported making it difficult to
validate the reported results; and (vi) information pertaining to the storage intervals of samples
between harvest, extraction, and analysis was not provided. CBRS does not believe that this
study Is upgradeable since it is unlikely that the registrant would be able to conduct further
analyses on samples collected between 1972 and 1978 and provlde supporting storage stabmty
data.

4.  Sugar beets: The qualitative nature of aldicarb residues in sugar beets is not adequately

, understood. The reformatted study does not present any new data and is inadequate to fulfill 171-
4 (a) guideline requirements for similar reasons as those explained in the Update and additional
deficiencies which are listed below: (i) data pertaining to the total radioactive residues present at
the time of harvest are lacking since the registrant did not combust the sugar beet top and root
samples prior to residue extraction; (ii) the soil application study failed to characterize/identify the
aqueous-soluble fractions which accounted for ca. 62-74% (1.6-2.0 ppm) of the extractable
residues in sugar beet roots and ca. 15-48% (6-15 ppm) of the extractable residues in sugar beet
tops; (jii) information pertaining to the magnitude or nature of non-extractable residues was not
provided; (iv) the organosoluble metaboliltes tentatively identified by two-dimensional TLC were not
confirmed by a second method; (v) raw data (e.g. dpm data for extractions in a flow chart, sample
weights, counting efficiencies, quantitative data associated with chromatograms, sample

- calculations, etc.) were not reported making it difficuit to validate the reported results; and (vi)

information pertaining to'the storage intervals of samples between harvest, extraction, and
analysis was not provided. CBRS does not belleve that this study is upgradeable since k is
unlikely that the registrant would be able to conduct further analyses on samples collected before
1970and provide supporting storage stabiltydata. A

mﬂe_szamm

5. The submitted storage stability data for potato processed commodities and soybean processed
commodities do not fulfill 171-4(e) guideline requirements because the submissions were not
supported by complete raw data. Summary data unsupported by raw data are unacceptable;
individual analyses representing each residue value must be reported to enable the agency to
verify the reported residue resuits. Furthermore, a compisie description of the HPLC method
used to determine aldicarb residues of concem in potato processed commodities (RPAC SOP
90015) must be submitted. These studies are potentially upgradeable if the registrant is able to

submit the required raw data for potato and soybean processed commodities, and a complete
method description for the determination of aldicarb residues of concem in potato processed

i
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commodities. If the required plant metabolism studies indicate that other metabolltes of concern
are identified, then additional storage stability data of these metabolites in the processed
commodities of potatoes and soybeans may be required.

6. Although incomplete the storage stability studies indicate that residues of aldicarb, aldicarb
sulfoxide, and aldicarb sulfone were stable for up to six weeks of frozen storage in potato wet
peel, dry peel, and flake; residues of aldicarb sulfoxide and aldicarb sulfone were stable for up to
six weeks of frozen storage In potato chips and granules. Residues of aldicarb were stable for up
to four weeks of frozen storage in potato chips and granules. In addition, the available storage
stability data indicate that residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone were stable
for up to six weeks of frozen storage in/on soybeans and in soybean meal, hulls, crude and
refined oll, and grain dust. The data also indicate that residues of aldicarb were stable for up to
six weeks of frozen storage in soybean soapstock but that residues of aldicarb sulfoxide and
aldicarb sulfone declined to <5% after two weeks of frozen storage.

R M \i

1. The registrant should be informed that the metabolism of aldicarb in plants is Inadequately

. understood based on reasons stated in Conclusions 1 through 4. The following additional data
are required: Data depicting the uptake, distribution, and metabolism of [S-methyl-'* CJaldicarb in
three dissimilar crops which are presently registered. We recommend that potatoes and an oll
seed crop be included in the list. Radiolabeled purified active ingredient must be applied under
conditions representing normal cropping practices and at rates high enough to permit
characterization of *C-residues. The identities and quantities of residues in mature plant parts ~
must be determined in order to elucidate terminal residues. Data depicting the distribution of all
total terminal residue components at the time of harvest should be expressed as the percentage
of the total radioactivity and concentration (ppm). Confirmation of the identities of residues using
a suitable method such as MS or HPLC is also required. Representative samples from these
studies must also be analyzed by the residue analytical methods developed for collection and
tolerance enforcement to ascertain that the methods are capabla of adequately recovering and
quantifying all metabolites of concem.

2. We recommend that the registrant be provided copies of recently published guidance documents
regardingtheconduetofmetabdismandstoragestablltystudles.andmesubmlssionofraw
data.

3. To upgrade the submitted storage stability data for the processed commodities of potatoes and
soybean&ﬂnragistmmshmldcomplywﬂhﬂwrequkmnt‘sstatedinCondusbns. :

Based on available plant metabolism data, the registrant proposed a metabolic pathway for aldicarb in
plants. It involves the oxidation of aldicarb to form aldicarb sulfoxide and aldicarb sulfone. Aldicarb
sulfoxide may react further to form the oxime sulfoxide, nitrile sulfoxide, alcohol sulfoxide, acid sulfoxide,
and acid sulfone. Aldicarb sulfone may react further to form the oxime suifone, alcohol sulfone, and the
acid sulfone. Conjugates may be formed from the oxime and alcohol sulfoxides and suifones.

Themdecdarstmmuesdawlearbalmwnhﬂumetabdhestemawayuemlﬂedlnthecommodiﬂas
of cotton, peanuts, potatoes, and sugar beets are presented in Table 1. ,
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Table 1. Aldicarb and its putative metabolites in cotton, peanuts, potatoes, and sugar beets.
Code  Chemical Name Substrate MRID
© Structure ' - ' Common Name
L 2-Methyl-2-(methyithio)propionaldehyde-O-(methylcarbamoyl)oxime

cotton forage 42436606
o peanuts and peanut foliage, 42436603
N )J\ cH shells, roots, and pegs
Z N0 N~ 3 _sugar beets and sugar beettops . 42436602
H.C H Aldicarb
CH3 3

i 2-Methyi-2-(methylsulfinyl) proplonaldehyde-O-(methylcarbamoyl)oxime

cotton forage and cottonseed - 42436606
o] peanuts and peanut foliage, 42436603
N /U\ CH shells, roots, and pegs _
Z N0 N~ 3 potatoes and potato follage 42436605
He /E H - sugar beets and sugar beet tops 42436602
3T\s CH Aldicarb sulfoxide

g CH3°

1. 2-Methyl-2-(methyisulfonyl) proplonaldehyde-O-(methylcarbamoyl)oxime

cotton forage and cottonseed 42436606
o peanuts and peanut follage, 42436603
/Lk CH shells, roots, and pegs
Z2 o N~ ? potatoes and potato follage 42436605
He :/E H sugarbeelsandsugarbeettops 42436602
sUng Aldicarb sulfone

Iv. 2-Methyl-2-(methyisulfinyl) propionaldehyde oxime ‘.\
o éonon forage and cottonseed 42436606

' N_ peanuts and peanut follage, 42436603 -
~ “OH - shells, roots, and pegs
HC ~ "~ potatoes and potato foliage 42436605
3 s CHCH3 ; sugar beets and sugar beet tops 42436602
é', 3 Oxime sulfoxide
5 . (continued; footnotes follow)
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Table 1 continued.

Cherﬁ[cal Name

Code Substrate MRID
. Structure Common Name
V. 2-Methyl-2-(methylsulfonyl)propionaldehyde oxime
N__ cotton forage and cottonseed 42436606
o ~ “OH peanuts and peanut follage, 42436603
HC. 1 shells, roots,andpegs
3 >s CH potatoes and potato follage 42436605
3
4 CH, _sugar beets and sugar beet tops 42436602
Oxime sulfone
VI 2-Methyl-2-(methylsulfinyl) propionitrile
eN cotton forage and cottonseed " 42436606
HC._ ~ peanuts and peanut foliage, 42436603
ST et shells, roots, and pegs
o) 3 sugar beets and sugar beet tops 42436602
Nitrile sulfoxide
Vil 2-Methyl-2-(methyisulfonyl)proplonitrile
CN '
o) cotton forage 42436606
HC g /k\CH peanuts and peanut follage, 42436603
1 CH 3 shells, and pegs
o 3 _sugar beets and sugar beet tops 42436602
] ' Nitrile sulfone
5 " (continued; footnotes follow)
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Table 1 continued.

Code Chemlcal Name Substrate . -~ MRID

Structure : Cbmmon Name
Viil. 2-Methyi-2-(methylsulfinyl) propionamide '
:INH:
HC
< N CHS
o CH cotton foragé' 42436606
Amide sulfoxide
IX. 2-Methyl-2-(methylsuifinyl)propanol -
m .
*  cotton foragd' 42436606
HC -peanuts and peanut follage, 42436603
L CH, shells, roots, and pegs
g CH, ° sugar beets and sugar beet tops 42436602
: Alcohol sulfoxide
X. 2-Methyi-2-(methyisulfonyl)propanol
o
Hsc\n : _
i ‘CH, cotton foragd' and cottonseed 42436606
\ : Alcohol sulfone
7 " (continued; footnotes follow)
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Table 1 continued.

Code Chemical Name Substrate MRID
~ Structure Common Name
Xl. 2-Methyi-2-(methyisulfinyl) propionic acid
o. _OH 4
Hac\sj\;
a CH, * cotton forage 42436606
Acid sulioxide
Xil. 2-Methyl-2-(methylisulfonyl) propionic acid
(o) OH
i
3\ CH3 )
8 CH, cotton forage 42436606
Acid sulfone

* |dentification confirmed by a second method.
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tive Nature Residue in Plant
Cotton |
Indife phase

Rhone-Poulenc submitted data (1992; MRID 42436606) depicting the metabolism of ['* CJaldicarb in
cotton forage and seed. The submission Is a reformatted version of a previously evaluated cotton
metabolism study which was submitted in 1973 under MRID 00101977 and reviewed in the Aldicarb
Residue Chemistry Sclence Chapter dated 11/83. The present report includes and describes
metabolism studies conducted on: (I} cotton grown to maturity following soll application of the -
formulated [**CJaldicarb under field conditions; and (i) cottonseed following application of [*CJaldicarb
directly to developing bolis (not reflecting registered uss) in the greenhouse. The purpose of the second
study was to demonstrate that aldicarb metabolites are formed by the plant-boll system rather than
solely by soll metabolism and plant uptake. The resuits of the second study were discussed in the
Science Chapter and are not re-reviewed in this document since they will not contribute to the overall
understanding of metabolism in cotton. References pertaining to a published study on the metabolism
of radiolabeled aldicarb in greenhouse grown cotton plants were also made to support the residue
extraction efficiency of the first study. The first study is described below.

Cotton plants (Carolina Queen variety) received a single, at-planting, in-furrow application of [S-methyi-
Claldicarb (5.85 mCi/mmol; >98.5% radlochemical purity) at a fleld-equivalent rate of 1 Ib ai/A (1x the
maximum registered rate for at-planting application). This portion of the study will be referred to in this
document as the "at-pianting study®. The test substance was prepared by mixing radiolabeled aldicarb
with unlabeled aldicarb to give a final specific activity of 0.11 mCi/mmol. Fifty eight days after planting,
half of the treated plants received an additional single sidedress application of the test substance at a
field-equivalent rate of 2 Ib ai/A (0.7x the maximum registered rate for sidedress application). This
portion of the study will be referred to as the "at-planting plus sidedress study”. Cotton forage samples
were harvested 9, 14, 22, 37, and 58 days after the first application; additional forage samples were
collected 7, 14, 28, 42, and 88 days after the second application. Cottonseed samples were harvested
at maturity (88 days after the second application). Samples were stored frozen at -20 C prior to
analysis. The registrant did not report the storage intervals prior to laboratory analysis.

Total radicactive residues (TRR)

The registrant calculated total radioactive residues by summation of the " C-activity present as tentatively
identified components, material retained at the TLC origin, and aqueous-soluble residues. These values
reflect only the total extractable ' C-activity. The extractable radioactivity was determined by scraping
radioactive zones from TLC plates and analyzing by liquid scintillation spectrometry (LSS). The LSS limit
of detection was 10 dpm above background.

The registrant did not combust the samples prior to residue extraction. For metabolism studies, CBRS
prefers that the treated raw agricultural commodities be initially analyzed for TRR by combustion/LSS
prior to any solvent extraction and further laboratory workup. This procedure will allow CBRS to
determine the material balance on the commodities of interest and check whether any losses occurred

during extraction and other analytical phases of the study.

\1



Forage and seed samples were homogenized with ethanol:water (1:1; v:v) and filtered. The resulting
solid residues were further extracted with ethanol:water (1:1; v:v) and filtered. The filtrates were
combined and concentrated under vacuum at 40 C; aliquots were removed for analysis by LSS. The
aqueous extracts were partitioned four times with chloroform:acetonitrile (1:1; v:v). The organosoluble
extracts were combined, dried over anhydrous sodium sulfate, and fittered. The aqueous-soluble and
organosoluble fractions were analyzed for radioactivity by LSS. The registrant did not provide raw data
(e.g. dpm data for extractions in a flow chart, sample weights, counting efficiencles, etc.) pertaining to

- LSS analysis of extracts. The extraction efficiencies could not be calculated since combustion analysis
of samples prior to extraction was not conducted. The registrant provided data pertaining to extraction
efficiencies from ancther study pertaining to the metabolism of radiolabeled aldicarb in greenhouse
grown cotton forage; these data indicate that up to 56% of radioactive residues in cotton forage were
non-extractable. No information pertaining to the amount of non-extractable residues was provided in
the present study.

The distribution of radioactivity in the aqueous-soluble and organosoluble fractions of cotton forage was
presented as "organic/aqueous” ratios instead of values depicting ppm and %TRR in each fraction. This
information is presented below in Table 2. The registrant did not provide information on the distribution

of radioactivity in/on cottonseed.

Table 2.  Distribution of radioactivity (presented as the ratio of radioactivity in organosoluble and
aqueous-soluble fractions) in cotton forage treated with [ Claldicarb.

PTI® - Organic/Aqueous Ratios

(days) At-planting At-planting plus sidedress
9 4.00 -
14 4.55 -
22 ' . 295 -
37 1.44 -
58 "1.41 -
65/7° ’ 1.33 1.76
72/14 0.90 2.02
86/28 , 1.72 212
100/42 0.89 1.22
146/88 0.27 0.38

* Posttreatment interval. ,
® Days after first application/days after second application.

IS

Metabolite identification

The organosoluble extracts were analyzed by two-dimensional TLC on silica-gel plates presumably
developed with ether:hexane (2:1; v:v) containing 20% acetone in the first dimension and
chioroform:acetonitrile (3:2; v:v) in the second dimension. There were discrepancies as to what TLC
solverit systems were actually used. [On page 19 of the study report, the registrant reposted 18 other
solvent systems.] Radioactive areas were detected by autoradiography and tentatively identified by co-
chromatography with reference standards having known R, values. Non-radioactive standards were

10 -
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visualized by short-wave UV light, exposure to iodine vapors, and/or spraying with potassium
permanganate solution.

Tables 3 and 4 show the distribution of tentatively identified metabolites in forage and seed, respectively.
Table 5 shows the distribution of tentatively identified metabolites in the aqueous-soluble extract of 22-
day PTI forage. We emphasize that the registrant reported the results in summary tables and did not
provide any raw data (e.g. quantitative data assoclated with chromatograms, sample calculations, etc.).
Therefore, independent verification of these residue values cannot be made.

11
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Table 3. " Distribution of tentatively identified metabolites in cotton forage treated with [“C]aldimrb

Method Radloactivity as ppm ["C'jm'icarb equivalents (% total extractable residues)
Metabolite « P11 (days)
At-planting 9 14 22 37 58

“Aldicarb 22 (1.0) 1.1 (0.5) 1.0 (0.8) 0.4 (0.9) T
Aldicarb SO°® 147.6 (70.6) 146.8 (60.7) 453 (35.7f  13.0 (24.3) 2.5 (12.5)
Aldicarb SQ, * 148 (7.1) 37.7(156) 39.2(30.9) ' 12.9 (24.1) 7.3 (36.5)
Combined residues ° 164.6 (78.6) 1856(76.7) 855 (67.4)  26.3 (49.2) 9.8 (49.0)
Oxime SO 0.4 (0.2) 1.1 (0.5) 1.1 (0.9) 1.1 (21) 1.2 (6.0)
Oxide SO, ND* 1.0 (0.4) 1.4 (1.1) 0.7 (1.3) 0.3 (1.5)
Nitrile SO ND 4.8 (2.0) 47 (3.7) 20(3.7) 0.1 (0.5)
Nitrile SO, ND ND ND T T
Alcohol SQ, ND 1.1 (0.5) 1.1 (0.9) 0.4 (0.7) ND
Total identified 165.0 (78.9) 193.6 (80.0) 927 (73.1)  30.5(57.0)  11.4 (57.0)
TLC Origin - 22(1.0) 3.1 (1.3) 0.9 (0.7) 1.0 (1.9) 0.3 (1.5)
Aqueous-soluble 41.8 (20.0) 436(180) 32.1 (25.3)  22.0 (41.1) 8.3 (41.5)
Total 209.0 2419 126.8 53.5 20.0

"“At-planting (continued) 65 72 86 100 146

“Aldicarb T T T | T
Aldicarb SO 2.1 (10.4) 0.7 (7.6) 0.2 (8.3) 0.7 (9.9) 0.4 (4.5)

- Aldicarb SO, 75(@371) 25272 1.1 (45.8) 2.0 (28.2) 0.6 (6.7)
Combined Residues © 9.6 (47.5)  3.2.(34.8) 1.3 (54.2) 2.7 (38.0) 1.0 (11.2)
Oxime SO 1.3 (6.9) 0.7 (7.6) 0.2 (8.3) 0.6 (8.5) 0.5 (5.6)
Oxime SO, 0.4 (2.0) 0.2 (2.2) T T T
Nitrile SO 0.2 (1.0) 0.1 (1.1) T T T
Nitrile SQ, T T T T T
Alcohol SO, ND ND ND ND ND
Total identified 11.5(56.9) 4.2(45.7) 1.5 (62.5) 3.3 (46.5) 1.5 (16.9)
TLC origin T T S § T 0.2 (2.2)
Aqueous-soluble 8.7 (43.1) 5.0 (54.3) 0.9 (37.5) 3.8 (53.5) 7.2 (80.9)
Total 20.2 9.2 - 24 7.1 8.9
At-planting + sidedress 7 14 28 42 88

“Aldicarb 0.1 (0.9) 0.2 (0.5 T T T
Aldicarb SO 125 (375) 179(45.8) 255 (36.3) 8.9 (20.8) 10.8 (9.7)
Aldicarb SQ, 72(216) 57(146) 162(23.0) 11.7(27.3)  13.1 (11.7)
Combined residues ® 198 (595) 238(60.9) 41.7(59.3) 206 (481) 239 (214)
Oxime SO 0.5 (1.5) 0.6 (1.5) 1.1 (1l6) 1.2 (2.8) 25 (2.2)
Oxime SQ, 0.1 (0.3) 0.2 (0.5): 0.7 (1.0) 0.5 (1.2) 0.5 (0.4)
Nitrile SO T 0.6 (1.5) 2.9 (4.1) ND 1.1 (1.0)
Nitrile SO, T S § 0.7 (1.0) 0.5 (1.2) 1.4 (1.3)
Alcohol SQ, 0.6 (1.8) 0.7 (1.8) 0.5 (0.7) 0.3 (0.7) 0.1 (0.1)
Total identified 21.0 (63.1) 25.9(86.2) 47.6(87.7) 23.1(54.0) 29.5(26.9)
TLC origin 0.2 (0.6) 0.3 (0.8) 0.2 (0.3) 0.4 (0.9) 15 (1.3)
Aqueous-soluble 12.1 (36.3) 129(33.0) 225 (32.0) 19.3 (45.1) 80.8 (72.3)
Total 333 39.1 70.3 428 111.8

*Traces of residues; <0.1 ppm.

® 80 = sulfoxide; SO, = sulfone.
°  Combined residues of aldicarb, aldicarb sulfoxlde, and aldicarb suifone; calculated by study reviewer.
4 Not detected; registrant reported LSS detection limit as 10 dpm above background.

12

N



Table 4. Dlstﬂbutlon of tentatwdy identified metabolites in cottonseed treated with ['*Claldicarb.

) Extractable radioactive residues
Metabolite ppm* - % °
Aldicarb ' ND°® : ND
Aldicarb SO ¢ , 0.196 , - 6.97
Aldicarb SQ, ¢ 0.213 7.57
Combined residues * 0.409 14.54
Oxime SO 0.003 0.10
Oxide SQ, 0.031 112
Nitrile SO 0.028 1.01
Alcohol SQ, 0.029 1.02
Total identified 0.500 ; 17.79
~ Solvent front 0.062 2.19
TLC origin 0288 10.25
Aqueous-soiuble 1.96 69.77
Total 2.81 100

* Calculated by study reviewer from registrant-provided data on percent radioactivity.

® Percent of extractable radioactive residues.

° Not detected; the reported LSS detection limit was 10 dpm above background.

¢ SO = sulfoxide; SO, = sulfone.

* Combined residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone; calculated by study reviewer.

Table 5. Distribution of tentatively identified metabolites in the aqueous-soluble extract of 22-day PTI
cotton forage treated with ['*Claldicarb.

Extractable radioactive residues
Metabolite ppm* %"
Oxime sulfoxide glycosile con]ugate 44 35
Alcohol sulfoxide 9.9 78
Amide sulfoxide 20 : 1.6
Acid sulfoxide 08: 0.6
Acid sulfone. - 1414 1.1
Unknown - . ) 28 22
Unhydrolyzed conjugate 10.8 85

: Calcdatedbystudyrwlanerﬁomregisuam-prwldeddatampercemmmwvny
® Percent of extractable radioactive residues.
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Of the extractable radioactivity from the at-planting plus sidedress study, approximately 26-68% (21-48
ppm) was tentatively identified in cotton forage and 18% (0.5 ppm) in cottonseed. The major
metabolites found were aldicarb sulfoxide and aldicarb sulfone. In the same study, the registrant did not
characterize/identify the aqueous-soluble fractions which accounted for 32-72% (12-81 ppm) of the
extractable radioactivity in forage and 70% (2.0 ppm) ln seed.

The registrant provided a single TLC chromatogram, but it could not be determined as to which extract
the chromatogram represented. The tentatively identified metabolites were not confirmed by a second
method. However, the identities of some of the metabolites in the aqueous-soluble extracts of cotton
forage were confirmed using MS in a separate study (see below). The identification of organosoluble
“C-residues found in cotton forage and seed remains tentative.

Confirmation of metabolites in aqueous-soluble residues: A separate study was conducted to confirm
metabolite identification in aqueous-soluble residues. The roots of cotton plants were immersed in an

aqueous acetone solution of [S-methyl-'“Claldicarb (5.5 mCi/mmol; unspecified radiochemical purity) at
a field-equivalent rate of 0.81 Ib ai/A. We note that this application method does not reflect normal
cropping practices. Cotton forage samples were harvested (the interval between application and harvest
was not specified) and stored frozen untll analysis; storage Intervals and temperatures were not
specified. Samples were homogenized with ethanol:water (1:1; v:v) and filtered. The filtrate was
concentrated and partitioned with chioroform:acetonitrile (1:1; v:v) to separate organosoluble and
aqueous-soluble fractions. Very little quantitative information on radioactive resklues was provided. The
aqueous-soluble fraction was then subjected to anion exchange chromatography (Amberiite IRA-400)
‘using a continuous gradient of aqueous ammonium carbonate of increasing lonic strength. lon
exchange chromatography resulted in the separation into three fractions. The registrant noted that TLC
analysis of the aqueous-soluble extracts prior to and following ion exchange chromatography indicated
that no degradation of metabolites was occurring on the column.

The first fraction from the ion exchange column, comprising 70-80% of the radioactivity applied to the
column according to the registrant, was found to contain minor amounts of three metabolites which
were identified to be the amide sulfoxide, alcohol sulfoxide, and alcohol sulfone using MS. The majority
of the first fraction (60-85%, according to the registrant) consisted of highly polar products. Enzyme
hydrolysis with B -glucosidase converted 80-90% of these products to the alcohol sulfoxide; the registrant
concluded that the polar unknowns were glycoside conjugates.

The second fraction was analyzed by TLC using four unspecified solvent systems and was Identifled to
be the acid sulfoxide by cochromatography with a standard. The third fraction was resolved into two
peaks, present at a ca. 2:1 ratio. Treatment of the mbdure with acetic acid:30% hydrogen peroxide (1:1;
v:v) resulted in the conversion of the major compound to the minor compound. The registrant
concluded that the two peaks corresponded to sulfoxide-sulfone analogues. Hydrolyses with peptidase,
carboxypeptidase, and 2 N HCI (reflux for two hours) did not relea?e any identifiable metabolites.

ol
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RBesidue method validation

The registrant performed radiolabeled validation of samples using two methods. Samples of cottonseed
were analyzed using a GLC/FPD method which Is similar to Method | of PAM Vol. Il. Samples of foliage
were analyzed by an undescribed method which does not appear to be an enforcement method since
residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone were separately determined; therefore, data
pertalnlng to validation of this method will not be reviewed herein.

Cottonseed samples from the at-planting plus sidedress study were extracted with chloroform:acetone
(1:1; v.v) Instead of acetone:water (3:1; v:v). The samples were then subjected to the remainder of
Method | (PAM Vol. Il) procedures. The registrant reported total combined residues of 0.23 ppm using
this method. The reported total combined residues as determined by radiometric techniques were 0.29
ppm. This value differs from the value reported in Table 4 with no explanation by the registrant. No raw
data were submitted to support these results.

Storage stability

Samples were stored frozen at -20 C prior to analysis. The registrant did not report the storage intervals
‘prior to laboratory analysis.

In summary, the qualitative nature of aldicarb residues in cotton is not adequately understood. The
reformatted study does not present any new data and is inadequate to fulfill 171-4 (a) guideline
rrequirements for similar reasons as those explained in the Update and additional deficlencies which are
listed below: (i) data pertaining to the total radioactive residues present at the time of harvest are
lacking since the registrant did not combust the cottonseed and forage sampies prior to residue .
extraction; (ii) the study falled to characterize/identify the aqueous-soluble fractions from the at-planting
_ plus sidedress portion of the study which accounted for 32-72% (12-81 ppm) of the extractable
radioactivity in forage and 70% (2.0 ppm) in seed; (ill) information pertaining to the amount or nature of
non-extractable residues was not provided; (iv) the organosoluble metaboiites tentatively identified by
two-dimensional TLC were not confirmed by a second method; (v) raw data (e.g. dpm data for
extractions in a flow chart, sample weights, counting efficiencies, quantitative data associated with
chromatograms, sample calculations, etc.) were not reported making it difficult to validate the reported
results; and (vi) information pertaining to the storage intervals of samples between harvest, extraction,
and analysis was not provided. CBRS does not believe that this study is upgradeable since it is uniikely
. that the registrant would be able to conduct further analyses on samples collected before 1973 and
provide supporting storage stability data.
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Peanyts
Indife phase

Rhone-Poulenc submitted data (1992; MRID 42436603) from two studies depicting the metabolism of
[“Claldicarb in field-grown peanuts. The submission is a reformatted versioh of previously evaluated
studies which were submitted in 1972 under MRID 00102009 and reviewed in the Aldicarb Residue
Chemistry Science Chapter dated 11/83. In the first study, [S-methyl-'“Claldicarb (specific activity 6.92
mCi/mmol; 96% radiochemical purity) was applied at planting as a 10% G formulation at a rate
equivalent to 6 Ib ai/A (2x the maximum registered rate). Plants were harvested 21, 35, 56, 98, and 126
days after planting (DAP; three samples/interval). The 21, 35, and 56 DAP harvests consisted of foliage
and root samples while the 98 and 126 DAP harvests consisted of foliage, roots, pegs, kernels, and
shells. In the second study, the test substance was applied as a soll band application at pegging (56
DAP) as a 10% G formulation at 6 Ib ai/A (2x). Plants were harvested 70 days posttreatment and the
foliage and nuts were sorted. In both tests, all peanut commodity samples were stored frozen at -5 C
prior to analysis. The storage Intervals were not reported.

Total radioactive r RR

The registrant calculated total radioactive residues by summation of the * C-activity present as
extractable and non-extractable residues. The extractable residues were calculated by summation of

“C-activity present as tentatively identified components, material retained at the TLC origin, and
‘aqueous-soluble residues, and were determined by scraping radloactive zones from TLC plates and
analyzing by liquid scintillation spectrometry (LSS). The LSS limit of detection was 10'dpm above .
background. Non-extractable residues were determined by combustion/LSS. The registrant did not
combust the samples prior to residue extraction. For metabolism studies, CBRS prefers that the treated
raw agricultural commodities be initially analyzed for TRR by combustion/LSS prior to any solvent
extraction and further laboratory workup. This procedure will allow CBRS to determine the material
balance on the commodities of interest and check whether any losses occurred during extraction and
other analytical phases of the study. Table 6, which presents the registrant-caiculated TRR in/on peanut
commodities, indicates that sufficient amounts of extractable " C-residues were obtained for
characterization/identification. The registrant did not conduct any further analytical work on the non-
extractable residues. Since the levels of non-extractable residues in/on peanut foliage and mature
peanuts exceed the Agency's trigger values, additional work on these residues should have been
conducted. -

Samples of peanut commodities were homogenized In ethanol:water (1:1; v:v) then filtered. The
remaining solid residues were washed twice with ethanol:water (1:1; v:v) and filtered. The filtrates were
combined, concentrated under vacuum at 40 C, and diluted with water. Aliquots were removed for
analysis by LSS. The aqueous extract was partitioned four times with chioroform:acetonitrile (1:1; v:v).
The organosoluble extracts were combined, dried over anhydrous sodium sulfate, and filtered. The
aqueous-soluble and organosoluble fractions were analyzed for radioactivity by LSS. The extraction
efficiencies could .not be calculated since combustion analysis of samples prior to extraction was not
conducted. The registrant provided data pertaining to samples of cotton leaves to demonstrate
‘extraction efficlency. However, these data cannot be translated to peanut commodities.

The distribution of radioactivity in the aqueous-soluble and organosoluble fractions of peanut

commodities was presented as "organic/aqueous” ratios instead of values depicting ppm and %TRR in

each fraction. This information is presented in Table 7. The partitioning data indicate that the major
portion of extractable radioactivity on mature samples is found in the aqueous fraction.
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Table 6. Registrant-calculated total radiocactive residues in/on peanut matrices following a single at-

planting or soil-band application of [“Claldicarb at 6 Ib ai/A to field-grown peanuts.

Registrant-caiculated TRR, [ CJaldicarb equivalents

Method PTI* ' Nonextractable Jotal
Peanut Matrix (days) ppm %"° ppm %"° ppm
At-planting
Foliage 21 173.33 98.2 3.18 1.8 176.51
Follage 35 127.72 97.2 3.65 28 131.37
Follage 56 60.91 96.3 2.02 3.2 62.93
Foliage 98 3.56 88.8 0.45 11.2 4.01
Foliage 126 3.47 876 0.51 124 3.96
Peanuts 98 0.62 59.6 0.42 40.4 1.04
Peanuts 126 0.52 61.2 0.33 38.8 0.85
- Pegs g8 0.80 58.8 0.56 41.2 1.36
Pegs 126 153 68.0 0.72 320 225
‘Roots 21 18.57 72.4 717 279 25.74
Roots 35 1253 715 5.00 28.5 17.53
Roots 56 4.45 62.9 262 37.1 7.07
Roots 98 0.98 54.1 0.85 45.9 1.81
Roots 126 1.28 47.6 1.41 52.4 2.69
Shells 98 0.51 486 0.54 51.4 1.05
Shells 126 0.19 323 0.39 67.7 0.58
Soil-band
Green follage 70 4.08 - - - 4.08
Dry follage 70 27.44 - - - 27.44
Green peanuts 70 272 60.4 1.78 39.6 4.50
Dry peanuts 70 284 483 3.04 51.7 5.88
Green shells 70 0.75 62.5 1.20 378 - 1.95
Dry shells 70 1.42 38.2 2.30 61.8 3.72

: Posttreatment interval.

Based on registrant-calculated TRR values.
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Table 7. Distribution of extractable radioactivity (presented as the ratio of radioactivity in organosoluble
and aqueous-soluble fractions) in peanut commodities treated with ['* Claldicarb.

PTI* Organic/Aqueous Ratios ,

(days) Follage Roots Peanuts .  Shells Pegs
21 - 215 164 - - -
35 2.14 088 - - | -
56 1.79 0.43 - : - -
a8 0.54 0.22 0.11 0.24 0.21
126 0.30 0.15 0.06 0.26 0.21

* Posttreatment interval.

M it ification

The organosoluble extracts were analyzed by two-dimensional TLC on silica-gel plates presumably
developed with ether:hexane (2:1; v:v) in 20% acetone in the first direction and methylene
chloride:acetonitrile (3:2; v:v) in the second direction. Additional solvent systems may have been used
since the registrant referenced two published journal articles which contain additional information
pertaining to solvent systems. Radioactive areas were detected by autoradiography and tentatively
identified by co-chromatography with reference standards having known R, values. Non-radioactive
standards were visualized by short-wave UV light, exposure to iodine vapors, and/or spraying with
potassium permanganate solution.

The distribution of tentatively identified metabolites in peanut commodities following at-planting
application is presented in Table 8 for follage and roots and in Table 9 for peanuts, sheils, and pegs.
Table 10 shows the distribution of tentatively identified metabolites in commodities following soll-band
application. We emphasize that the registrant reported the results in summary tables and provided
meager or no raw data (e.g. quantitative data assoclated with chromatograms, sample calculations, etc.).
Therefore, independent verification of these residue values cannot be made. No confirmatory analyses
were conducted. The registrant reported data pertaining to the confirmation of aqueous-soluble
metabolites identified In a cotton metabolism study; these data cannot be translated to the study in
review. The identification of '*C-residues found in peanut commodities remains tentative.

In the study reflecting at-planting application, approximately 18-67% (0.7-118 ppm) and 5.7% (0.06 ppm)
of the registrant-calculated TRR In follage and mature peanuts, respectively, were initially identified. In
the study reflecting soii-band application, approximately 27.5% (1.1 ppm) and 8.5% (0.2 ppm) of the
registrant-caleulated TRR In follage and shell, respectively, were initially identified. The registrant did not
characterize/identify the aqueous-soluble fractions which accounted for 31-73% of registrant-calculated
TRR in all foliage samples, 44-56% in all peariut samples, and 26-39% In all shell samples. The major
metabolites tentatively identified were aldicarb sulfoxide and aldicarb sulfone.
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Table 8. Distribution of tentatively identified metabolites in peanut follage and roots following a single at-

planting soll-incorporated application of [ Claldicarb at 2x.

Percent of registrant-calculated TRR*

Matrix : - PTI (days)

Metabolite 21 35 56 : 98 126
Foliage

Aldicarb ND® ND ND ND ND
Aldicarb SO ° 42.3 335 16.7 47 0.9
Aldicarb SQ, ° 185 232 326 13.4 23
Combined residues® 60.8 56.7 493 18.1 3.2
Oxime SO 1.4 1.3 06 0.3 0.9
Oxide SQ, 1.2 1.1 28 25 5.4
Nitrile SO 1.8 29 20 0.8 6.9
Nitrile SQ, 0.5 08 16 0.8 0.4
Alcohol SO, 1.0 21 47 5.9 26
Total identified . 66.7 64.9 61.0 284 17.6
TLC origin 05 1.4 2.1 28 1.0
Aqueous-soluble 31.1 30.8 344 57.6 67.3
Roots _ :
Aldicarb ‘ ND ND ND ND . ND _
Aldicarb SO 328 20.8 70 22 1.8
Aldicarb SO, 8.6 9.1 18.0 14 0.8
Combined Residues * 414 299 . 250 36 26
Oxime SO 0.6 1.0 0.2 0.2 0.2
Oxime SQ, 02 - 0.6 03 05 03
Nitrile SO 0.4 0.6 0.1 0.4 0.3
Nitrile SQ, 0.3 0.4 08 0.4 0.8
Alcohol SQ, 05 0.6 0.9 0.6 0.4
Total identified 434 33.1 273 5.7 46
TLC origin 16 21 25 4.1 1.9
Aqueous-soluble 27.3 227 439 443 41.1
* Based on registrant-calculated TRR instead of percent of extractable radloactivity.

®  Not detected; registrant reported LSS detection limit as 10 dpm above background.

® SO = sulfaxide; SO, = suifone.
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Table 9. Distribution of tentatively identified metabolites in peanut nuts, shells, and pegs following a

single at-plamlng soll-broadcast application of ['* Claldicarb at 2x.

Percent of registrant—calcwated TRR*

Based on registrant-calculated TRR instead of.percent of extractable radioactivity.

Not detected; registrant reported LSS detection limit as 10 dpm above background.
Combined residues of aldicarb, aldicarb sulfoxide, aldicarb sulfone, oxime sulfoxide, oxime sulfone,

Metabolite Peanuts  Shells Pegs Peanugs Shells Pegs
Aldicarb ND® ND ND @37° 6.8)° ND
Aldicarb SO ¢ 1.0 1.6 15 - - 1.1
Aldicarb SQ, ¢ 20 3.4 33 - - 29
- Combined Residues * 3.0 5.0 48 - - 40
Oxime SO 0.1 0.1 0.2 - ~ 0.2
Oxime SQ, 0.2 0.7 0.8 - - 0.9
Nitrile SO 05 0.6 1.1 - - 20
Nitrile SQ, 1.2 13 1.1 - - 0.7
Alcohol SO 0.7 1.2 1.8 - - 2.7
Total identified 5.7 8.9 9.8 - - 10.5
TLC origin 0.3 0.6 0.4 - - 1.2
Aqueous-soluble 53.8 39.1 485 56.3 259 835

nitrile sulfoxide, nitrile sulfone, alcohol sulfoxide, and material retained at TLC origin. The registrant
did not state whether all metabolites were identified in-these samples.

SO = sulfoxide; SO2 = sulfone.
Combined residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone; calculated by study reviewer.
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Table 10.  Distribution of tentatively identified metabdites ln peanut commodities following a single
' postemergence soll-band (sidedress) application of ['* CJaldicarb at 2x*

Percent of registrant—eelcdated TRR
. ;. Green Desiccated
Metabollte Follage  Peanuts Shells Follage Peanuts Shells
Aldicarb ND*® 84)° . ND ND ND ND
Aldicarb SO ¢ 43 - 1.0 4.0 0.6 0.6
Aldicarb SO, ° 9.0 - 20 74 1.0 16
Combined Residues * 13.3 - 3.0 13.7 16 22
Oxime SO 1.3 - 29 1.1 0.7 0.1
Oxime SO, 3.1 - .03 3.9 0.2 0.6
Nitrile SO 3.2 - 05 45 0.2 1.0
Nitrile SO, 1.6 - 0.9 3.0 0.3 0.7
Alcohol SO 28 - 0.9 2.7 0.1 0.6
Total identified 27.5 - 8.5 28.9 3.1 5.2
TLC origin 22 - 05 1.9 0.7 0.2

Aqueous-soluble 725 52.0 31.9 71.3 44.3 32.7

Based on registrant-calculated TRR instead of percent of extractable recovery.
Not detected; registrant reported LSS detection limit as 10 dpm above background. _
¢ Combined residues of aldicarb, aldicarb sulfoxide, aldicarb sulfone, oxime sulfoxide, oxime sulfone, .
nitrile sulfoxide, nitrile sulfone, alcohol sulfoxide, and material retained at TLC origin. The registrant
did not state whether all metabolites were identified in these samples.
SO = sulfoxide; SQ, = sulfone.
Combined residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone; calculated by study reviewer.

Residue method validation

Representative samples from this study were not analyzed by an enforcement method.

Storage stability |

All plant samples were am&@q& C prior to analysis; storage intervals were not reported.

In summary, the qualitative nature of aldicarb residues in peanuts i§ not adequately understood. The
reformatted study does not present any new data and Is inadequate to fulfil 171-4 (a) guideline
requirements for similar reasons as those explained in the Update and additional deficlencies which are
listed below: (f) data pertaining to the total radioactive residues present at the time of harvest are
lacking since the registrant did not combust the peanut commodity samples prior to residue extraction;
(i) the study failed to characterize/identify the aqueous-soluble and non-extractable fractions, the
radioactivity of which exceeds the Agency's metabolism study trigger values; (iil) the organosoluble
metabolites tentatively identified by two-dimensional TLC were not confirmed by a second method; (iv)
raw data (e.g. dpm data for extractions In a flow chart, sample weights, counting efficlencles, quantitative
data associated with chromatograms, sample calculations, etc.) were not reported making it difficuit to
validate the reported results; and (v) storage stabiiity data and information pertaining to the storage
intervals of samples between harvest, extraction, and analysis wére not provided. CBRS does not
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belleve that this study Is upgradeable since It is uniikely that the registrant would be able to conduct
further analyses on samples collected before 1972 and provide supporting storage stability data.

Potatoes
Indife phase

Rhone-Poulenc submitted data (1991; MRID 42017401 and 1992; MRIDs 42436604 and 42436605) from
several studies depicting the metabolism of ['*Claldicarb in potatoes. The data in MRIDs 42436604 and
42436605 represent reformatted versions of previously evaluated peanut metabolism studies which were
submitted in 1972-78 under MRIDs 00101930 and 00101996, respectively, and reviewed in the Aldicarb
Residue Chemistry Science Chapter dated 11/83. We note that data in MRID 42436604 are duplicated
in MRID 42436605. We further note that MRID 42436605 contains additional studies pertaining to
metabolism following application by stem injection and metabolism in immature potato plants. These
additional studies are unacceptable according to the current 171-4(a) guidelines and are not re-reviewed
in this document since they will not contribute to the overall understanding of the metabolism in

. potatoes. The data in MRID 42017401 are also unacceptable since the study mainly pertains to the
metabolism of aldicarb in callus tissue cultures of potato tuber and citron fruit and were submitted in the
form of a Ph.D. dissertation with incomplete raw data. Only the acceptable potato metabolism studies

. are described below. i '

Field-grown Irish potatoes (Cobbler variety; MRID 42436605) received a single in-furrow application of
[S-methyl-"*CJaldicarb (specific activity 29.3 5 Cl/mmol; >98.5% radiochemical purity) at a rate equivalent
to 3 Ib ai/A. The rate Is 1x the maximum registered rate for the 10% and 15% G formulations. Two
plants from each formulation class were harvested 30, 60, and 90 days posttreatment and stored froz

at -20 C prior to analysis. The sample storage intervals were not reported. '

T loactiv: R

The registrant calculated total radioactive residues by summation of the " C-activity present as tentatively
identified components, material retained at the TLC origin, and aqueous-soluble residues. These values
reflect only the total extractable '*C-activity. Table 11 presents the extractable radioactive residues in
potato tuber and foliage. The extractable radioactivity was determined by scraping radioactive zones
from TLC plates and analyzing by liquid scintillation spectrometry (LSS). The LSS detection limits were
0.01 ppm in crude ethanol:water extracts and 0.003 ppm in organic extracts after partitioning. The
registrant did not combust the samples prior to residue extraction. For metabolism studies, CBRS
prefers that the treated raw agricultural commodities be initially analyzed for TRR by combustion/LSS
prior to any solvent extraction and further laboratory workup. This, procedure will allow CBRS to
determine the material balance on the commodities of interest and'check whether any losses occurred
during extraction and other analytical phases of the study.
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Table 11. Distribution of tentatively identified metabolites in potato tuber and follage treated with
['“Claldicarb at 1x the maximum registered rate.
Extractable radioactive residues
Matrix 30-day PTI 60-day PT 90-day PT|
Metabolite ppm % ppm % ppm %
Foliage
Aldicarb ND* ND ND ND ND ND
Aldicarb SO ® 2.11 45.3 1.53 229 0.29 6.6
Aldicarb SO, ° 1.20 25.8 292 439 2.45 55.9
Combined Residues ° 3.31 71.1 4.45 66.8 2.74 62.5
Oxime SO 0.05 1.1 0.06 0.9 0.05 1.1
Oxime SQ, 0.07 14 0.10 1.6 0.18 40
Total identified 343 73.6 4.61 69.3 2.97 67.6
TLC origin 0.27 5.7 0.24 36 0.11 26
Aqueous-soluble 0.96 20.5 1.81 27.2 1.30 29.8
Total ¢ 4.66 100 6.66 100 4.38 100
- Tuber - :
Aldicarb -* - ND ND ND - ND
Aldicarb SO - - 0.46 33.4 0.03 4.6
‘Aldicarb SO, - - 0.42 30.0 0.08 10.1
Combined residues © - - 0.88 63.4 0.1 14.7
Oxime SO - - 0.02 1.6 0.09 1.3
Oxime SQ, - - 0.06 4.0 0.06 8.0
Total identified - - 0.96 69.0 0.26 340
TLC origin - - 0.01 0.3 0.01 0.3
Aqueous-soluble - - 0.42 30.7 0.52 65.7
Total * - - 1.39 100 0.79 100

Extraction/characterization

= gulfone.

Nondetectable; detection limits were not reported.
SO = sulfoxide; SO, =
Combined residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone; calculated by the reviewer.
Calculated by study reviewer.
Potato tuber was not collected at this interval.

Samples of potato tuber and follage were homogenized in ethanol:water (1:1; v:v) and then filtered. The
remaining solid residues were washed twice with ethanol:water (1:1; v:v) and filtered. The filtrates were
combined, concentrated under vacuum at 40 C, and diluted with water; aliquots were analyzed by LSS.

The aqueous extract was partitioned four times with chloroform:acetonitriie (1:1; v:v) while the
organosoluble extracts were combined, dried over anhydrous sodium suifate, and then fiitered. Both

fractions were analyzed for radioactivity by LSS. The registrant did not provide raw data (e.g. dpm data

for extractions in a flow chart, sample weights, counting efficiencles, etc.) pertaining to LSS analysis of
extracts. The extraction efficiencies could not be calculated since combustion analysis of samples prior
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to extraction was not conducted. The registrant provided data pertaining to extraction efficiencies from
another unacceptable cotton metabolism studies. However, these data cannot be translated to this
study. No information pertaining to the amount of non-extractable residues was provided.

M it j

The organosoluble extracts were analyzed by one- and two-dimensional TLC on silica gel plates
developed with the solvent systems listed below:

Ether:hexane (2:1; v:v) containing 20% acetone;
Methylene chloride:acetonitrile (2:1; v:v);
Ethyl acetate:methanol (5:1; v:v);
Dioxane:hexane (1:1; v:v);
Dioxane:methanol (1:1; viv);
Dioxane:benzene (1:1; v.v);
Chloroform:methanol (6:1; v:v);
Dioxane:benzene (3:1; v:v);
Methylene chloride:acetonitrile (3:1; v:v);
Ether:benzene:formic acid (3:1:1; viviv);
Benzene:methanol:acetic acid (4:1:1; v:v:v);
Dioxane:methanol (9:1; v:v); and
Chiloroform:ethyl acetate:hexane:dioxane (5:1:1:1; viviviv).

Metabolites were tentatively identified by co-chromatography with reference standards having known R,
values. Radioactive areas were detected by autoradiography and tentatively identified by co-
chromatography with reference standards having known R, values. Non-radioactive standards were
visualized by short-wave UV light, exposure to iodine vapors, and/or spraying with potassium
permanganate solution. The registrant provided a single TLC chromatogram but it could not be
determined as to which extract the chromatogram represented. The registrant reported the results in
summary tables and provided meager or no raw data (e.g. quantitative data associated with
chromatograms, sample calculations, etc.). Therefore, independent verification of these residue values
cannot be made. No confirmatory analyses were conducted. The tentatively identified metabolites were
not confirmed by a second method. The registrant reported data pertaining to the confirmation of
aqueous-soluble metabolites identified in a cotton metabolism study; these data cannot be translated to
the study in review. The identification of *C-residues found in potato tuber and follage remains
tentative.

Table 11 indicates that the registrant tentatively identifled ca. 34-69% (0.26-0.96 ppm) of the extractable
residues in tuber and 68-74% (2.97-4.61 ppm) in follage. The majdr metabolites found were aldicarb
sulfoxide and aldicarb sulfone. The registrant did not characterize/identify the aqueous-soluble fractions

which accounted for ca. 31-66% (0.42 and 0.52 ppm) of the extractable residues in tuber and 21-30%
(0.96-1.81 ppm) lnfollage.

ﬂesﬂuﬁmmmm
Samples from this study were not analyzed by an enforcement method.

Storage stabilty
Samples were stored frozen at -20 C prior to ana!ysls; sample storage intervals were not reported.
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In summary, the qualitative nature of aldicarb residues in potatoes s not adequately understood. The
reformatted study does not present any new data and is inadequate to fulfill 171-4 (a) guideline
requirements for similar reasons as those explained in the Update and additional deficiencies which are
listed below: (i) data pertaining to the total radioactive residues present at the time of harvest are
lacking since the registrant did not combust the potato tuber and foliage samples prior to residue
extraction; (ii) the study failed to characterize/identify the aqueous-soluble fractions which accounted for
ca. 31-66% (0.42 and 0.52 ppm) of the extractable residues in tuber and 21-30% (0.96-1.81 ppm) in
foliage; (ii) information pertaining to the magnitude or nature of non-extractable residues was not
provided; (iv) the organosoluble metabolites tentatively identified by two-dimensional TLC were not

. confirmed by a second method; (v) raw data (e.g. dpm data for extractions in a flow chart, sample
weights, counting efficiencies, quantitative data associated with chromatograms, sample calculations,
etc.) were not reported making it difficult to validate the reported results; and (vi) information pertaining
to the storage intervals of samples between harvest, extraction, and analysis was not provided. CBRS
does not believe that this study is upgradeable since it is unlikely that the registrant would be able to
conduct further analyses on samples collected between 1972 and 1978 and provide supporting storage
stability data.

Sugar beets
In-ife phase

Rhone-Poulenc submitted data (1992; MRID 42436602) from two studies depicting the metabolism of

['“Claidicarb in sugar beets. These data represent reformatted versions of previously submitted sugar

beet metabolism studies submitted in 1970 under MRID 00102178 (1970) and reviewed in the Aldicarb

Residue Chemistry Science Chapter dated 11/83. In the first study, sugar beets (Spreckels monogram
. variety) were grown in clay pots containing either a mixture of peat moss and red mortar sand (C-mix;
1:1; w:w) or Norfolk sandy loam soil. [S-methyl-'*C]Aldicarb (5.85 mCl/mmol; radlochemical purity
>98.5%) was applied 28 days after planting into the soil at an equivalent rate of 20 Ib ai/A. This rate is
4.9x the maximum registered postemergence application rate. Radiolabeled aldicarb was mixed with
uniabeled granular formulation of aldicarb to give a final specific activity of 0.11 mCi/mmol. Samples of
tops were collected 7, 14, 28, 67, 90, and 140 days posttreatment while samples of sugar beets were
collected 90 and 140 days posttreatment. Two plants were collected at each sampling date. Sample
storage conditions and intervals between sampling, extraction, and analysis were not reported.

A second study was conducted for the purpose of obtaining samples bearing detectable radioactive
residues of aldicarb and its metabolites for residue method validation. Greenhouse-grown sugar beets
were grown for 80 days in C-mix and then treated with [S-methyi-'Claldicarb by injecting a stock
solution (containing radiolabeled aldicarb in acetone; 3024 dpm/ug specific activity) into the beet portion
of each plant using a glass capillary; ca. 200 ug was applied to each beet. Samples of tops and beets
were collected 20 days following treatment. Sample storage conditions and intervals between sampling,
extraction, and analysis were not reported. :

Total radioactive residues (TRR)

Soil application study: The registrant calculated total radioactive residues by summation of the '“C-
activity present as tentatively identified components, material retained at the TLC origin, and aqueous-
soluble residues. These values reflect only the total extractable '*C-activity. Tables 12 and 13 present
the extractable radioactive residues in tops and roots, respectively. The extractable radioactivity was
determined by scraping radioactive zones from TLC plates and analyzing by liquid scintillation
spectrometry (LSS). The LSS limit of detection was not reported.

H

.
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The registrant did not combust the samples prior to residue extraction. For metabolism studies, CBRS
prefers that the treated raw agricultural commodities be initially analyzed for TRR by combustion/LSS
prior to any solvent extraction and further laboratory workup. This procedure will allow CBRS to
determine the material balance on the commodities of interest and: check whether any losses occurred
during extraction and other analytical phases of the study.

Injection study: The registram calculated total radioactive residues by summation of the ' C-activity
present as extractable and non-extractable residues. The extractable residues were calculated by
summation of **C-activity present as tentatively identified components, material retained at the TLC
origin, and aqueous-soluble residues, and were determined by scraping radioactive zones from TLC
plates and analyzing by liquid scintillation spectrometry (LSS). Non-extractable residues were
determined by combustion/LSS. The registrant did not combust the samples prior to residue extraction,

Extraction/characterization of residues

Soil application study: The top and root samples were homogenized in ethanol:water (1:1; v:v) and then
fitered. The remaining solid residues were washed twice with ethanol:water (1:1; v:v) and filtered. The
filtrates were combined, concentrated under vacuum at 40 C, then diluted with water; aliquots were
removed for analysis by LSS. The aqueous extract was partitioned three times with
chloroform:acetonitrile (1:1; v:v). The organosoluble extracts were combined, dried with anhydrous
sodium sulfate, and filtered. Both fractions were analyzed for radioactivity by LSS. The registrant did
not provide raw data (e.g. dpm data for extractions in a flow chart, sample weights, counting efficiencies,
etc.) pertaining to LSS analysis of extracts. The extraction efficiencles could not be calculated since
combustion analysis of samples prior to extraction was not conducted. The registrant provided data
pertaining to extraction efficienclies from another unacceptable cotton metabolism studies. However,
these data cannot be translated to this study. No information pertaining to the amount of non-
extractable residues was provided.

Injection study: Top and root samples were extracted in the same manner as described for the soil
application study. The registrant did not provide raw data (e.g. dpm data for extractions in a flow chart,
sample welghts, counting efficiencies, etc.) pertaining to LSS analysis of extracts. The extraction
efficiencies could not be calculated since combustion analysis of samples prior to extraction was not
conducted. The distribution of radioactivity in the organosoluble, agueous-soluble, and non-extractable
fractions of tops and beets is presented in Table 12. No further work was conducted on the extracts of
sugar beets.

Table 12. Registrant-calcdated total radioactive residues in/on sugar beet tops and sugar beets
foﬂowlng a single application of [“ Claldicarb by injection into the beet.
Registrant-calculated TRR, [~ C]aldicarb equivalents *

Commodity ~ - ppm %° ppm %°® . ppm %"° ppm
Sugar beet tops 244 647 1.26 334 0.07 1.9 N (4
Sugar beets - 001 63 0.14 875 0.01 6.3 0.18

*  Average of three determinations.
® Based on registrant-calculated TRR values.
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Metabolite identification

Soll application study: The organosoluble extracts were analyzed by two-dimensional TLC on silica gel
plates developed with various solvent systems. Solvent systems of ether:hexane (2:1; v:v) in 20%
acetone and methylene chioride:acetonitrile (3:2; v:v) were listed. The registrant referenced two
published journal articles which contain additional soivent systems. Metabolites were tentatively
identified by co-chromatography with reference standards having known R, values. Radiocactive areas
were detected by autoradiography and tentatively identified by co-chromatography with reference
standards having known R, values. Non-radioactive standards were visualized by short-wave UV light,
exposure to iodine vapors, and/or spraying with potassium permanganate solution. The registrant
reported the results in summary tables and provided meager or no raw data (e.g. quantitative data
assoclated with chromatograms, sample calculations, etc.). Therefore, independent verification of these
residue values cannot be made.

The tentatively identified metabolites were not confirmed by.a second method. The registrant reported
data pertaining to the confirmation of aqueous-soluble metabolites identified in a cotton metabolism
study; these data cannot be translated since only organosoluble metabolites were identified in the study
in review. The identification of " C-residues found In sugar beet tops and roots remains tentative.

" Tables 13 and 14 indicate that the registrant tentatively identified ca. 50-82% (9-82 ppm) of the
extractable residues in sugar beet tops. Table 14 indicates that the registrant tentatively identified ca.
25-35% (0.67-0.88 ppm) of the extractable residues in sugar beet roots. The major metabolites found

‘were aldicarb sulfoxide and aldicarb sulfone. The registrant did not characterize/identify the aqueous--
soluble fractions which accounted for ca. 62-74% (1.6-2.0 ppm) of the extractable residues in sugar
beets and ca. 15-48% (6-15 ppm) of the extractable residues in sugar beet tops.
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Table 13.  Distribution of tentatively identified metabolites In sugar beet tops following a single sol
broadcast application of [*“Claldicarb at 4.9x.

‘ - - Total extractable residues
Growth Medium- Iday PTI l4day PTI - 28-day PT] 67-day PTI
Metabolite : % ppm % ppm % . ppm % ppm
C-mix-grown
Aldicarb 107 064 150 149 ND® ND ND ND
Aldicarb SO * 6845 4165 61.73 6166 3511 1692 18.01 5.64
Aldicarb SQ, : 7.92 482 1502 1500 2453 11.82 27.04 8.47
Combined Residues © 7744 4711 7825 7815 5964 2874 4505 1411
Oxime SO 0.10 0.06 0.19 0.19 1.36 0.66 035 0.1
Oxime SQ, 0.08 0.04 0.45 0.45 0.53 0.26 0.68 0.21
Nitrile SO 0.75 0.46 3.23 3.23 441 2.13 1.35 0.42
Nitrile SQ, ND ND ND ND 312 050 217 0.68
Alcohol SO, ND ND ‘ND ND ND ND 1.01 0.32
Total identified 7837 4767 8212 8202 69.06 3229 5061 15.85
TLC origin 119 073 255 255 118 057 455 1.42
Aqueous-soluble : 2044 1212 1533 1531 2976 1434 4484 14.04

- Total 100 60.53 100 9998 - 100 47.20 100 3131
Soil-grown ,
Aldicarb - - 139 0.32 ND ND ND ND
Aldicarb SO - - 4335 983 30.51 578 3998 762
Aldicarb SQ, - - 1253 284 2030 556 2223 424
Combined Residues ¢ - - 5727 1299 5981 1134 6221 11.86
Oxime SO - - 0.17 0.04 0.68 0.13 0.44 0.08
Oxime SQ, - - 0.43 0.10 0.74 0.14 0.50 0.10
Nitrile SO - - 364 083 1.74 033 1.22 0.23
Nitrile SQ, - - ND ND 082 0.16 129 025
Alcohol SQ, - - ND ND 047 009 007 0.01

‘Total identified _ - - 6151 1396 6428 1219 6573 1253
TLC origin ' - - 112 025 185 0.35 1.53 0.29
Aqueous-soluble - - 3737 848 3389 643 3274 6.24
Total - - 100 22.69 100 18.97 100 19.06

SO = sulfoxide; $Q, = suifone. _
®  Not detected; detection limits were not reported.
¢ mmmdwm,wmme.wmmm;mwumrmu



Table 14.  Distribution of tentatively identified metabolites in sugar beet tops and roots following a
slnda soll broadcast application of ['“Claldicarb at 4.9x.

Total extractable residues
90-day PTI 140-day PTI
Jops Roots Tops Roots
Metaboiite % ppm % ppm % ppm % ppm
Aldicarb : ND* ND ND ND ND ND ND ND
Aldicarb SO °® 13.48 247 12.17 0.33 o.84 2.67 12.73 0.32
~ Aldicarb SQ, b 2535 4.64 8.75 0.24 30.81 8.36 11.25 0.28
Combined Residues ° 38.83 7.11 20.92 0.57 40.65 11.03 23.98 0.60
Oxime SO 0.21 0.04 1.21 0.03 0.10 0.03 1.64 0.04
Oxime SQ, 1.11 0.20 0.4 0.01 1.18 0.32 3.46 © 0.09
Nitrile SO 0.62 0.1 ND ND 243 0.66 1.18 0.03
Nitrile SQ, 0.71 0.13 0.40 0.01 243 0.66 0.47 0.01
Alcohol SO, 8.92 1.63 1.83 0.05 12.37 3.36 4.45 0.11
Total Identlﬂed ' 50.40 9.22 24.80 0.67 59.09 18.08 35.18 0.88
TLC origin 1.29 0.24 1.20 0.03 3.09 0.84 2.71 0.07
Aqueous-soluble 48.31 8.85 74.00 2.00 37.75 10.25 62.11 1.57
- Total 100 18.31 100 2.70 100 27.15

* Not detected; detection limits were not reported.

® 80 = sulfoxide; SQ,

= suifone.

100

2.52

¢ Combined residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone; calculated by study reviewer.

Injection study: Organosoluble extracts of sugar beet tops were analyzed in the same manner as

described for the soll application study. The metabolites identified in sugar beet tops are presented in
Table 15. The registrant reported the resuits in summary tables and provided meager raw data. No
confirmatory analyses were conducted; therefore, the identification of ' C-residues remains tentative.
The registrant tentatively identified ca. 63% (2.4 ppm) of registrant-calculated TRR in sugar beet tops.
The registrant did not characterize/identify the aqueous-soluble fraction which accounted for ca. 34%
(1.3 ppm) of registrant-calculated TRR.
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Table 15. Dlstrlbution of tentatively identified metabolltes in sugar beet tops following a single
~application of ['“Claldicarb by injection into the beet.

: Registrant-calculated TRR
Metabolite - ot : ppm
Aldicarb ND® T ND

_Aldicarb SO ° ‘ 31.09 1.18
Aldicarb SO, © 25.04 0.94
Combined Residues 56.13 2.12
Oxime SO 0.43 0.02
Oxime SQ, 1.46 0.06
Nitrile SO 2.44 0.10
Nitrile SQ, 233 0.09
Alcohol SO, 0.49 - 0.02
Total identified 63.28 2.41
TLC origin 0.92 A 0.04
Aqueous-soluble 33.94 1.26
Total 98.14 3.71

* Data were recalculated by study reviewer to reflect percent of registrant-calculated TRR instead
of percent extractable radicactivity.

®  Not detected; detection limits were not reported.

¢ 80 = sulfoxide; SO, = sulfone.
Combined residues of aldicarb, aldicarb sulfoxlde. and aldicarb sulfone calculated by study
reviewer.

Residye method validation

Samples from the injection study were analyzed by an undescribed GC method. The total combined
residues of aldicarb, aldicarb suifoxide, and aldicarb sulfone were 2.40 ppm in sugar beet tops as
determined by GC,; this compares well with the value of 2.12 ppm as determined by TLC analysis (see

" Table 15). The registrant did not provide raw data nor information (descriptions, conducting laboratory,
etc.) pertaining to the GC method of analysis. This study may be useful in satisfying requirements for

. radiovalidation of the analytical method provided that a complete description of the GC method used to
analyze the samples is submiited.

Sample storage conditions and Intervals between sampling, extraction, and analysis were not reported.

in summary, the qualitative nature of aldicarb residues in sugar beets is not adequately understood. The
reformatted study does not present any new data and Is inadequate to fulfill 171-4 (a) guideline =
requirements for similar reasons as those explained in the Update and additional deficiencies which are
listed below: (I) data pertaining to the total radioactive residues present at the time of harvest are
lacking since the registrant did not combust the sugar beet top and root samples prior to residue
extraction; (i) the soll application study falled to characterize/identify the aqueous-soluble fractions
which accounted for ca. 62-74% (1.6-2.0 ppm) of the extractable residues in sugar beet roots and ca.
1548%(6-15ppm)ofﬂweenractablefesidueslpsugarbeettops:(W)lnfom\aﬂonperwnlngtome
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magnitude or nature of non-extractable residues was not provided; (iv) the organosoluble metabolites
tentatively identifled by two-dimensional TLC were not confirmed by a second method; (v) raw data (e.g.
dpm data for extractions in a flow chart, sample weights, counting efficiencies, quantitative data
associated with chromatograms, sample calculations, etc.) were not reported making it difficult to
validate the reported resuits; and (vi) information pertaining to the storage intervais of samples between
harvest, extraction, and analysis was not provided. CBRS does not believe that this study is
upgradeable since it is unlikely that the registrant would be able to conduct further analyses on samples
collected before 1970 and provide supporting storage stabllity data.

Storage Stability Data
P Pr maoditl

Rhone-Poulenc (1992; MRID 42467301) submitted data depicting the frozen storage stability of aldicarb
residues of concemn in potato processed commodities. Samples of processed fractions (potato chips,
flakes, granules, and wet and dry peel) that were obtained from Texas A&M University each were fortified
with a mixture of aldicarb, aldicarb sulfoxide, and aldicarb sulfone at 0.3 ppm. The fortified samples
were frozen at ca. -20 C, then removed from storage after 2-, 4-, and 6-week Intervals and analyzed
using an HPLC method (RPAC SOP 90015). One untreated control and one fortifled sample, as well as

“ the stored samples, were analyzed at each interval. The registrant reported results in summary tables
and did not submit raw data, other than representative chromatograms. :

The frozen storage stability data for potato processed commodities are presented in Table 14. The
available storage stability data indicate that residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone
were stable for up to six weeks of frozen storage in potato wet peel, dry peel, and flake; residues of
aldicarb sulfoxide and aldicarb sulfone were stable for up to six weeks of frozen storage in potato chips
and granules. Residues of aldicarb were stable for up to four weeks of frozen storage in potato chips
and granules. i

Samples of potato processed commodities were analyzed using an HPLC method (RPAC SOP 90015).
The registrant included a brief description of the method; however, a complete description of this
method was not submitted. We note that the data collection methods discussed in the Residue
Chemistry Chapter of the Reregistration Standard and the enforcement methods listed in PAM Vol. Il are
GC/FPD methods. Samples of granules and peeis (wet and dry) were extracted with methanol:water
(75:25; v:v); chip and flake samples were extracted with acetone:water (3:1; v:v). The extracts were
partitioned with methylene chioride and purified on a Florisil column. Residues of aldicarb, aldicarb
sulfoxide, and aldicarb sulfone were separated by reverse-phase HPLC using an unspecified mobile
phase and an unspecified column. Following separation, metaboliles were subjected to post-column
hydrolysis which releases methylamine from each compound. Methylamine was derivatized with o-
phthalaldehyde and mercaptoethanol to yield a fluorescent product, 1-(2-hydroxyethyl)thio-2-methyl
isoindole, whichy was detected using a fluorescence detector. Parent and metabolite concentrations
were quantified from a calibration curve prepared from peak area responses of standards. The detection
limit was 0.02 ppm for each compound. Analyses were conducted by Rhone-Poulenc (Research
Triangle Park, NC). Sample chromatograms were included. The registrant provided data from
concurrent method recoveries; these data are presented in Table 15. The data indicate that this method
is adequate for data collection from potato processed commodities. However, a complete description of
the method must be submitted.
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Table 14.  Frozen storage stabllity of aldicarb residues of concem in processed potato commodities
fortified with aldicarb, aldicarb sulfoxide, and aldicarb sulfone at 0.3 ppm.

Matrix ~ No. of Percent Recovery*
Storage Interval (days) Samples Aldicarb Aldicarb Sulfoxide  Aldicarb Sulfone
Wet peel o
19 3 94.0-94.7 89.7-104.0 87.0-96.3
33 3 88.3-91.6 91.0-96.7 91.7-96.0
47 3 87.0-103.0 90.3-113.6 103.6-122.3
Flake
14 3 86.0-91.7 90.7-97.7 87.3-94.0
28 3 82.0-101.3 89.3-93.0 86.7-101.7
43 3 85.7-97.3 92.3-105.0 80.3-89.3
Chips .
15 3 85.3-107.0 71.3-79.0 81.3-89.7
28 3 65.7-105.3 66.0-76.0 67.0-83.7
43 3 52.0-74.3° 100.3-125.7 78.3-96.7
Granules
' 19 3 82.7-90.3 89.391.3 97.7-100.7
a3 3 58.0:97.0° 92.3-94.7 89.7-94.3
53 3 23.7-30.0° 109.0-117.3 72.0-75.3
Dry Peel
22 3 85.3-98.7 84.0-96.7 83.3-98.7
36 3 101.0-104.7 101.3-118.3 96.0-104.7
50 3 85.7-95.0 80.3-87.7

b

84.3-94.3

All values are corrected for concurrent method recoveries (see Table 15).
Average recovery fess than 70%.
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Table 15.  Analytical method validation and concurrent method recovery data for potato processed
commodities fortified with aldicarb, aldicarb sulfoxide, and aldicarb sulfone fortified at 0.3
ppm (concurrent method recovery data) and 1.0 ppm (method validation data).

Storage No. of Percent Recovery
Matrix Interval (days)*  Samples Aldicarb Aldicarb.Sulfoxide  Aldicarb Sulfone
Dry peel -° 5 80.7-85.4 67.5-75.1 79.2-88.6
22 1 83.1 79.9 86.9
36 1 783 ‘ 70.4 - 844
50 1 80.7 \ 85.3 85.6
Wet peel - 5 76.0-84.4 76.0-79.5 85.3-89.3
: 19 1 86.5 74.1 ' 88.1
33 1 85.3 776 829
47 1 769 _ 87.2 83.0
Granules - 5 80.7-90.6 74.6-104.3 82.8-90.6
19 1 81.2 90.2 83.7
33 1 89.4 776 90.4
53 1 82.6 85.2 85.3
Flakes . - 4 71.6-88.6 66.6-75.7 - 78.3-88.0
14 1 91.5 76.2 ) 95.7
28 1 716 100.7 91.7
43 1 85.2 78.2 g2.2
Chips - 4 71.7-84.6 84.6-96.0 84.6-91.6
15 1 61.0 115.7 ‘ 926
28 1 60.5 1189 94.4
43 1 76.7 783 - 83.4

*  Concurrent method recovery at the indicated storage stability study interval.
®  Method validation data.

5 - ‘\

Rhone-Poulenc (1992; MRID 42467302) submiited data depicting the frozen storage stability of aldicarb
residues of concern in/on soybeans and in soybean processed commodities. Samples of soybeans and
soybean processed fractions (hulls, meal, crude oll, refined oll, soapstock, and grain dust) obtained from -
Texas A&M University were fortified with aldicarb, aldicarb sulfoxide, and aldicarb sulfone at 0.02 ppm.
The fortified samples were frozen at ca. -20 C, then removed from storage at ca. 2-, 4-, and 6-week
intervals and analyzed using an HPLC method (RPAC SOP 90025). One untreated control and one
fortified sample, as well as the stored samples, were analyzed at each interval. The registrant reported
resuits in summary tables and did not submit raw data, other than representative chromatograms. We
note that the registrant stated that the method limit of detection was 0.02 ppm for each compound;
however, results as low as 0.001 ppm were reported by the registrant.
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The frozen storage stability data for soybean processed commodities are presented in Table 16. The
avallable storage stability data indicate that residues of aldicarb, aldicarb sulfoxide, and aldicarb sulfone
were stable for up to sbx weeks of frozen storage in/on soybeans and in soybean meal, hulls, crude and
refined oil, and grain dust. The data also indicate that residues of aldicarb were stable for up to six
weeks of frozen storage in soybean soapstock but that residues of aldlcerb sulfoxide and aldicarb
sulfone declined to less than 5% after two weeks frozen storage.

Samples of soybean processed commodities were analyzed using an HPLC method employing
fluorescence detection (RPAC SOP 90025). Samples of soybeans and soybean hulls, meal, and grain
. dust were extracted with methanol:water (65:35; v:v) and fiitered. The filtrate was partitioned with
methylene chloride and the organic layer was passed through anhydrous sodium sulfate. Samples of
soybean crude and refined ol were extracted with hexane and fiitered. The filtrate was partitioned with
acetonitrile. Samples of soybean soapstock were extracted with acetonitrile and filtered. Water was
added and the pH of the extract was adjusted to 5-7 by dropwise addition of concentrated hydrochloric
acid. The neutralized extract was partitioned four times with hexane and passed through anhydrous
sodium sulfate. Organosoluble residues were evaporated to dryness at 45 C under a stream of air.
Dried residues were redissolved in acetone, purified on a column containing activated charcoal,
evaporated 1o dryness (as previously), and redissolved in water. Samples were injected onto a Zorbax
phenyl column equipped with and a post-column reactor to hydrolyze aldicarb, aldicarb sulfoxide, and
aldicarb sulfone, resulting in the release of methylamine. Methylamine was derivatized with o-
phthalaldehyde and mercaptoethanal yielding a fluorescent product, 1-(2-hydroxyethyl)thio-2-methyl
. isoindole, which was detected using a fluorescence detector. A gradient mobille phase of
acetonitrile:water was used (10:90, v:v to 75:25, v.v). Parent and metabolite concentrations were
quantified from a calibration curve prepared from peak area responses of standards. The limit of
detection was 0.02 ppm for each compound. Analyses were conducted by Rhone-Poulenc (Research
Triangle Park, NC). Sample chromatograms were included. The registrant included data from
concurrent method recoveries; these data are presented in Table 17. The data indicate that this method
is adequate for data collection from soybean processed commodities.

In summary, the submitted storage stabllity data for potato processed commodities and soybean
processed commodities are incomplete to satisfy data requirements because data were not supported
by complete raw data. Summary data unsupported by raw data are unacceptable; individual analyses
representing each residue value must be reported to enable the agency to verify the reported residue
results. Furthermore, a complete description of the HPLC method used to determine aldicarb residues

. of concern in potato processed commodities (RPAC SOP 90015) must be submitted. These studies are
potentially upgradeable if the registrant submits the required raw data for potato and soybean processed
commodities and a compiete method description for the determination of aldicarb residues of concern in
potato processed commodities. If the required plant metabolism studies indicate that other metabolites
of concemn are identified, menaddmustomgestablltydataofmesenmbdheshtiwpmcessed

commodmesofpotatoesandwybeansmyberequlred a
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Table 16.  Frozen storage stabilty of aldicarb residues of concem In/on soybeans and In soybean
processed commodities fortified with aldicarb, aldicarb sulfoxide, and aldicarb sulfone at

0.02 ppm. _
Matrix - No. of Percent Recovery*
Storage Interval (days) Samples Aldicarb Aldicarb Sulfoxide Aldicarb Sulfone
Soybeans :
: 20 3 80-90 85-110 80-95
28 3 70-75 65-85 65-90
44 3 80-90 100 85-100
Meal
14 3 90 85-100 90
28 3 90-100 90-115 60-90
44 3 90-95 85-120 95-105
Hulls .
20 - 3 85 95 80-85
27 3 90-100 105-120 125-135
47 3 90-120 90-120 100-130
Refined oll
14 3 95-100 80-90- 95-100
28 3 95-110 -100 90-115
48 3 100-105 85-100 130-135
Crude oil
14 3 95-105 85-100 115-120
28 3 - 105-110 90-110 100-105
48 3 105 100-110 110
Soapstock
14 3 80-85 ND"®5 ND
28 3 50-70°¢ ND "ND
48 '3 60-90 ND ND
Grain dust : ‘ O
44 2 80, 85 - 90, 110 80, 85
.
All values are corrected for concurrent method recoveries (see Table 17).
Not detected. -
¢ Average recovery less than 70%.
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Table 17. anhwwumbnamomcum"mﬁodreowawdmfasoybeanpmcessed

commodities fortified with aldicarb, aldicarb sulfoxide, and aldicarb sulfone at 0.02 ppm.

. Storage No. of - . Percent Recovery
Matrix  Interval (days)®*  Samples Aldicarb Aldicarb Sulfoxide  Aldicarb Sulfone
Soybeans = 4 74.6-81.9 72.3-85.9 84.9-89.7
20 1 85.5 771 88.9
28 1 80.7 70.6 79.6
44 1 93.2 74.1 86.1
Hulls - 4 75.4-82.9 67.6-77.9 85.9-89.0
20 1 83.1 75.0 100.1
27 1 -75.9 61.3 78.8
47 1 93.0 87.4 84.0
Meal - 4 77.4-79.0 68.2-102.2 83.5-88.1
14 1 83.0 70.9 81.6
28 1 75.8 61.3 77.1
44 1 93.6 83.6 89.1
~ Refined ofl - 4 '92.1-103.2 86.7-96.7 79.6-118.8
14 1 98.0 5.1 100.2
28 1 929 85.7 92.2 .
48 1 90.1 94.7 73.1
Crude oil - 4 90.0-102.9 71.0-83.7 80.3-89.1
14 1 96.3 915 97.2
28 1 87.8 826 95.0
48 1 89.0 83.0 92.2
Soapstock - 4 - 85.7-92.8 - 74.3-99.2 85.5-90.8
14 1 76.2 84.8 64.4
28 1 770 55.4 91.4
48 1 76.9 108.4 77.2
Grain dust - -1 75.8 . T8 87.2
44 1 | T 95.0

92.6

* Concurrent metfiod recovery at the indicated storage stability study interval.
> Method validation data.
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The citations forthe MRID documents referred to in this review are presented below.
References Used:

42436602 Bagley, W.P. and N.R. Andrawes (1992) Metabolism and associated residues of TEMIK (2-
methyl-2-(methyithio) propionaldehyde-O-(methylcarbamoyl)oxime (TEMIK) in sugar beet plants: Project
No. 111B19, File No. 12694. Unpublished study prepared by Rhone-Poulenc Ag Company (Research
Triangle Park, NC) in cooperation with Hazard Evaluation & Regulatory Affairs Company (H.E.R.A.C.,
Greensboro, NC). 52 p.

42436603 Andrawes, N.R. (1992) The metabolism and terminal residues of “TEMIK" aldicarb pesticide in
peanut plants under field conditions: Project No. 111A12, File No. 17613. Unpublished study prepared
‘by Rhone-Poulenc Ag Company (Research Triangle Park, NC) in cooperation with Hazard Evaluation &
Regulatory Affairs Company (H.E.R.A.C., Greensboro, NC). 47 p.

42436604 Bagley, W.P. and N.R. Andrawes (1992) Metabolism and associated residues of TEMIK (2-
" methyl-2-(methyithio) propionaldehyde-O-(methylcarbamoyl)oxime (TEMIK) in potato foliage: Project No.
111B19, File No. 10495. Unpublished study prepared by Rhone-Poulenc Ag Company (Research
Triangle Park, NC) in cooperation with Hazard Evaluaﬂon & Regulatory Affairs Company (H.E.RA.C,,
,Greensboro, NC). 44 p.

42436605 Bagley, W.P. and N.R. Andrawes (1992) Metabolism of (2-methyl-2-(methyithio)
proplonaldehyde-O-(methylcarbamoyl)oxime (TEMIK aldicarb pesticide) in potato plants. Unpubllshed
study prepared by Rhone-Poulenc Ag Company (Research Triangle Park, NC) in cooperation with
Hazard Evaluation & Regulatory Affairs Company (H.E.R.A.C., Greensboro, NC). 60 p.

42436606 Bagley, W.P., R.R. Romaine, and N.R. Andrawes (1992) Metabolism and residues of TEMIK
aldicarb pesticide in cotton foliage and seed under field conditions. Unpublished study prepared by
Rhone-Poulenc Ag Company (Research Triangle Park, NC) in cooperation with Hazard Evaluation &
Regulatory Affairs Company (H.E.R.A.C., Greensboro, NC). 82 p.

42467301 Tew, E.L. (1992) Aldicarb - Stabiiity of residues on frozen potato processed fractions. RPAC
Project No. EC-92-201, File No. 41265. Unpublished study prepared by Rhone-Poulenc Ag Company
(Research Triangle Park, NC). 62 p.

42467302 Tew, E.L. (1992) Aldicarb - Stability of residues on frozen soybean processed fractions. RPAC
Project No. EC-92-200, Flle No. 41256. Unpublished study prepared by Rhone-Poulenc Ag Company
(Research Triange“Park, NC). 54 p. o
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[The following MRID was not revlewed in this document since the study is unacceptable according to
plant metabolism study guideline because the study mainly pertains to the metabolism of aldicarb in
callus tissue cultures of potato tuber and citron fruit, and were submitted in the form of a Ph.D.
dissertation with incomplete raw data.]

42017401 Stratton, G.D. (1986) Metabolism of aldicarb, aldicarb sulfoxide, and aldicarb sulfone in potato
plants and in plant callus tissue cultures of potato tuber and citron fruit. A dissertation presented to the
graduate school of the University of Florida in partial fulfiliment of the requirements for the degree of
Doctor of Philosophy. 261 p.

[The following MRID was not reviewed in this document since the data are duplicate summaries of the
studies for cotton, peanuts, potatoes, and sugar beets as well as published information (without raw
data) on the metabolism of aldicarb in lettuce, spearmint, and tobacoo.]

42436601 Honeycutt, R.C. and N.R. Andrawes (1992) Summary report on the nature of the residues of
[“Claldicarb in plants. Summary report prepared by Rhone-Poulenc Ag Company (Research Triangle
Park, NC) in cooperation with Hazard Evaluation & Regulatory Affairs Company (H.E.R.A.C., Greensboro.
NC). H.E.R.A.C. Report No. 92-102. 70 p.
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