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PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: 010501 - Dicofol
Rohm and Haas Response to Registration Standard
Metabolism, Methodology, and Residue Data
EPA File Symbol 707-ENE

[MRID Nos. 400420-01 to =31, RCB No. 1869]
FROM: Susan V. Hummel, Chemist ’L)_#JLLILJm)LjL
Special Review Section II )ALLA)LMV -

Residue Chemistry Branch
Hazard Evaluation Division, (TS-769)

THRU : Charles L. Trichilo, Chief ////1
Snecial Review Section II /

Residue Chemistry Branch
Hazard Evaluation Division (TS-769)

TD: Dennis Edwards, PM#12
Insecticide Rodenticide Branch
Registration Division (T8-767)

This review is being expedited at the request of E.
Tinsworth, Director, Registration Division (see E. Tinsworth
memo of 1/28/87). The expedite request includes review of
plant and animal metabolism, analytical methods, and
screening of residue data for residues reported on the day
of application., These residue data were needed for the use of
EEB in their review. The expedited due date is 5/27/87.
Other data, including residue data on other crops, storage
stability data, processing data, and animal feeding studies
were not reviewed. Review of the balance of the studies will
follow when requested by the Product Manager.

Rohm and Haas Company submits their response to the
Dicofol Registration Standard (issued 12/30/83), consisting
of Plant and Animal Metabolism data, Analytical Methodology,
Residue Data, Storage Stability Data, Processing data, and
Animal Feeding Studies. The following data have been
submitted:



MRID NO.

400420-01

400420-02

400420-03

400420-04

400420-05

"400420-06

400420-07

400420-08

400420-09

STUDY TITLE AND REPORT NO.

Determination of the Octanol/Water
Coefficient of 14C-p,p'-Dicofol, Rohm and
Haas Technical Report No. 310-86-36, A. M.
Tillman (Rohm and Haas) and D. Teeter
(Analytical Bio-Chemistry Laboratories),
June 9, 19854.

Determination of the Octanol/Water
Coefficient of 14C-o,p'-Dicofol Rohm and
Haas Technical Report No. 310-86-37, A. M.
Tillman (Rohm and Haas) and D. Teeter
(Analytical Bio-Chemistry Laboratories),
June 9, 1986.

A Metabolism Study of 1l4C-Dicofol in
Granefruit, Rohm and Haas Technical Report
1986,

Metabolism of 14C-p,p'~Dicofol in Cotton-
seeds, Rohm and Haas Technical Report No.
310-86-69, A. M. Tillman, November 15,
1984.

Metabolism of 14C-o,p'-Dicofol in Cotton-
seeds, Rohm and Haas Technical Report No.
310-85-70, A. M. Tillman, November 15,
1986.

Dicofol - Nature of the Residue in
Lactating Dairy Goats, Rohm and Haas
Technical Report No. 310-86-61, F. W.
Deckert (Rohm and Haas) and L. Predmore
and M. Williams (Analytical Bio-Chemistry
Laboratories), April, 1986.

Dicofol - Wature of the Residue in Laying
Hens, Rohm and Haas Technical Report No

310-86-68, F. W. Deckert (Rohm and Haas),
C.E. Jameson and S.R. Shaffer (Analytical
Bio-Chemistry Laboratories), April, 1986.

A Residue Analytical Method for p,p'-
Dicofol and o,p'~Dicofol, Rohm and Haas
Technical Report No. 310-86-74, C. K.
Hofmann, November, 1986.

Interim Report On the Stability of o,p'-
Dicofol in Cottonseed Products under
Frozen Storage Conditions After 18 Months,



400420-10

400420-11

400420-12
400420-13
400420-14

400420~-15

400420-16

400420-17

400420-18

400420-19

Rohm and Haas Technical Report No. 310-86-
51, R. J. Pollock (Analytical Development
Corporation) and C. K. Hofmann (Rohm and
Haas?), October, 1986.

Interim Report on the Stability of o,p'-=
Dicofol in Cottonseed Products under
Frozen Storage Conditions (10 Months),
Rohm and Haas Technical Report No. 310-85-
46, R. J. Pollock (Analytical Development
Corporation) and C. K. Hofmann (Rohm and
Haas), October, 1986.

A Study on the Stability of Dicofol and
its o,p' Isomer (o,p'-Dicofol) on Citrus
in A Frozen Storage Environment: One Year
Report, Rohm and Haas Technical Report No.
310-86-24, C. K. Hofmann (Rohm and Haas},
July, 1986.

Kelthane Residues in Citrus, Rohm and Haas
Technical Report No. 31A-86-81, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Citrus, Rohm and Haas
Analytical Report No. 31A-86-85, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Apples, Rohm and Haas
Analytical Report No. 31A-86-68, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Pears, Rohm and Haas
Analytical Report No. 31A-86-79, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Pears, Rohm and Haas
Analytical Report No. 31A-86-87, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Dry Beans, Rohm and
Haas Analytical Report No. 31A-86-64,
Lorna S. Mazza, 1986 (date not specified).

Kelthane Residues in Melons, Rohm and Haas
Analytical Report No. 31A-86-55, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Melons, Rohm and Haas
Analytical Report No. 31A-86-88, Lorna S.
Mazza, 1986 (date not specified).



400420-20

400420-21

400420-22

400420-23

400420-24

400420~25

400420-26

400420-27

400420-28

400420-29

400420-30

400420-31

Kelthane Residues in Cucumbers, Rohm and
Haas Analytical Report No. 31A-86-86,
Lorna S. Mazza, 1986 (date not specified).

Kelthane Residues in Squash, Rohm and Haas
Analytical Report No. 31A-86-89, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Pecans, Rohm and Haas
Analytical Report No. 31A-86-83, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Walnuts, Rohm and
Haas Analytical Report No. 31A-86-84,
Lorna S. Mazza, 1986 (date not specified).

Kelthane Residues in Grapes, Rohm and Haas
Analytical Report No. 31A-86-90, Lorna S.
Mazza, 1986 (date not specified).

Kelthane Residues in Cottonseed, Rohm and
Haas Analytical Report No. 31A-86-76,
Lorna S. Mazza, 1986 (date not specified).

Kelthane Residues in Processed Apple
Haas Technical Report No. 31D-86-43,
L. S. Mazza, 1986 (date not specified).

RKelthane Residues in Processed Cotton
Rohm and Haas Technical Report No. 310-86~-
42, L. S. Mazza, 1986 {(date not specified).

Kelthane Residues in Processed Grape Products
Rohm and Haas Technical Report No. 310-86-66
L. S. Mazza, 1986 (date not specified).

Kelthane Residues in Processed Citrus Products
Rohm and Haas Technical Report No. 310-86-67
L. S. Mazza, 1986 (date not specified).

A Feeding Study with Cows Dosed with
Technical Kelthane - Preliminary Report on
the Analysis of Tissue and Milk Samples,
Rohm and Haas Technical Report No. 310-86-
57, A. M. Tillman (Rohm and Haas), L.
Predmore and S. Shaffer (Analytical Bio-
Chemistry Laboratories), November, 1986.

A Feeding Study with Hens Dosed with

Technical Kelthane - Preliminary Report on
the Analysis of Tissue and Egg Samples,
Rohm and Haas Technical Report No. 310-86-



56, A. M. Tillman (Rohm and Haas), C.
Jameson and S. Shaffer (Analytical Bio-
Chemistry Laboratories), November, 1986.

00143704 Carbon-14 Kelthane Residues in/on Dry
Beans, Rohm and Haas Technical Report No.
34F-79-25, C. Parker, 1979 (included by
reference, not previously reviewed by RCB)

Residue studies were not submitted for hops, spent
hops, apricots, nectarines, peaches, caneberries, cherries,
plum (fresh prunes), snap beans, lima beans (succulent),
tomatoes, peppers, figs, field corn, alfalfa, clover,
processed tomatoes, bean forage and hay or bean cannery
waste, corn forage and fodder, cottonseed forage, and cotton
gin trash. These studies are still needed.

Residue studies were not submitted for mint and straw-
berries. However, the Registration Standard concluded that
additional residue studies were not needed for mint and
strawberries, provided that plant metabolism studies
show that dicofol, per se is the residue of concern.

TOLERANCES

Tolerances for dicofol [1,1-bis(p-chlorophenyl)-2,2,2-
trichloroethanol] have been established (40 CFR 180.163) on
a variety of crops. The tolerances are expressed in terms
of dicofol, per se. No tolerances have been established on
meat, milk, poultry, or eggs. No food or feed additive
tolerances have been established.

Registration Standard Conclusions on Tolerances

A tolerance reassessment will be performed when the
Registration Standard data deficiencies are resolved. If the
requested additional residue data indicate the presence of
residues of DNDTr in or on raw agricultural commodities
resulting from the registered uses of dicofol on these raw
agricultural commodities, then residue tolerances for DDTr for
these commodities may be required. Two uses, for alfalfa and
clover seed crops, are designated as food uses of dicofol and
require tolerances under the Federal Food Drug and Cosmetic
Act.

This submission does not resolve Registration Standard
data deficiencies. Consequently, a tolerance reassessment
cannot be made at this time.



REGISTERED USES

The registered uses of dicofol products and established
tolerances are summarized below. Both dilute and
concentrate sprays may be used. More detail can be found in
the Registration Standard.

CROP RATE(1lb ai/A) #APPLI~ PHT TOLERANCE LIMITATIONS
CATIONS (days) (ppm)
Hops 0.52-1.5 1 or more 7 30 feeding
restriction

(Rohm and Haas)
not practical

Mint Hay 0.65-1.2 1 30 25 feeding
restriction -
hay & spent hay
not practical

Apricots, : 30 day interval
Nectarines, and 1.05-3.2 1 or more 14 10 (Rohm and Haas)
Peaches
Grapefruit, follow
Kumquats, directions of
lemons, limes, 1.6-8.0 1 or more 7 10 State Ag.
oranges, and Experiment
tangerines Station
apples, one label-10-14
crabapples, 1.0-4.0 1 -2 7 5 day intervals;
pears, and gquinces (Rohm and one label-30 day
: Haas-1 or intervals
more) Rohm and Haas-
7-10 day interval
blackberries,
boysenberries,
dewberries, 0.45-1.2 1 or more 2 5
loganberries, and
raspberries
cherries 1.2-3.2 1 or more 7 5 30 days between
applications

plums (prunes) 1.4-2.0 1 or more 7 5 30 days between

applications

(o)}



CROP

beans (dry),
snap beans and
lima beans
(succulent)

cantaloupes,
melons,
muskmelons, and
watermelons,

pumpkins,

winter squash,and

summer squash

cucumbers

bushnuts, butternuts,
chestnuts, hazelnuts,

RATE(1b ai/A)

#APPLI-  PHI

TOLERANCE LIMITATIONS

003_105

0017—1-5

0.17-1.5

hickory nuts,pecans, 1.6-4.0

walnuts, and
filberts

tomatoes

eggplants,
peppers, and
pimentos

grapes

figs

strawberries

0.6~1.5

0045-105

104"2-0

004_204

CATIONS (days)

not listed 7-45

1 or more 2

1 or more 2

or more 21
or more 2

-

1 or more 14

or more 21
or more 2

o o

1 or more 2

1 or more 7

1 or more 7

feeding
restriction

feeding
restriction

feeding
restriction-
husks

feeding
restriction-
(not practical)

feeding
restriction-
husks (not
needed)

10-20 days
between
applications



CROP RATE(lb ai/A) #APPLI- PHI TOLERANCE ~LIMITATIONS
CATIONS (days) (ppm)

cottonseed 0.8-1.6 1l or more 14 0.1 feeding
restriction -
gin trash (not
practical)
some labels-
feeding
restriction-
forage (not
practical)

alfalfa, clover 1.0-1.5 1l or more -~ none grown for seed
feeding
restriction
(not practical)

field corn* 0.74-1.5 1 or more 45 none Do not apply
after ears begin
to form; feeding
restriction (not
practical)

*No tolerance has been issued for dicofol residues on field corn. However, uses
for dicofol on field corn appear on registered State labels, and 3.2% of the
total pounds of dicofol is used on field corn (memo from Bruce A. Kapner,
1/27/84).

Note: Note that the current label restrictions for hops, mint
hay, tomatoes, cottonseed, alfalfa and clover grown for seed,
and field corn, current label feeding restrictions are not
practical. Thus label changes and residue and processing data
are ne2lad on thase commodities, since there is a possibility
of transfer of residues to meat, milk, poultry, and eggs.

" The Registration Standard stated that label restrictions
will depend on data yet to be submitted and that the Agency
may, after review of data to be submitted in response to the
Standard, require additional revision to current labels and
may impose additional label requirements.

RCB Comments/Conclusions on Registered and Proposed Uses

The registrant should be reminded that all labeled uses
must be supported hy residue data or the labels amended to
reflect the maximum use supported by residue data. Residue
data must be submitted to support the maximum number of



applications allowed on the label, or the maximum number of
applications allowed on the label must be changed to

reflect the use supported by the submitted residue data. A

a maximum number of applications per season or a maximum
guantity of pesticide to be applied per season must be
specified on the label. A minimum interval between
applications must be added to the labels. Product labels must
be changed to allow dilute sprays and ground application only
or residue data must be submitted for both dilute and
concentrate sprays, ground and aerial application, as allowed
on product labels. Use directions for orchards must be
changed to account for the variability in tree sizes.

(Several options for orchard labeling are shown in Attachment
1). Grazing restrictions must also be added for orchards.
Suggested language is "Do not allow livestock to graze in
treated areas or feed on orchard cover crops." Alternatively,
tolerances may be proposed for orchard cover crops and grazing
allowed only on orchard cover crops for which tolerances have
been established.

Product labels must be changed to allow use of
formulations for which residue data have been received or
residue data must be supplied for each type of formulation to
be used, i.e., emnulsifiable concentrate (EC), wettable
concentrate (WP) or Flowable Concentrate, Granular, and Dust.

No residue data on an emulsifiable concentrate
formulation were submitted for apples, pears, grapes, melons,
cucumbers, or squash. Data are required for the emulsifiable
concentrate Fformulation on these crops. Alternatively, these
crops may be removed from labels for EC products.

No residue data from the use of a wettable powder or
flowable formulation were submitted for citrus, dry beans,
pecans, walnuts, and cottonseed. Residue data are required
for the wettable powder or flowable formulation on these
crops. Alternatively, these crops may be removed from
proposed wettable powder or flowable formulation labels.

Residue studies were not submitted for mint and straw-
berries. However, the Registration Standard concluded that
additional residue studies were not needed for mint and
strawberries, provided that plant metabolism studies
show that dicofol, per se is the residue of concern.

The volume of spray used in the residue field trials was
not reported in the residue field trial reports. The volume
of spray must be reported for each residue field trial.
Residue data will support only the volume (dilute,
concentrate, ULV) and type of application for which data were
supplied. (Data on dilute applications support dilute



applications cn the label; data on concentrate applications
supporkt concentrate applications on the label; etc.)

Comments on Specific Crops

These comments on specific crops are related to residue
data included in this submission. The submitted residue data
appear to support these uses. However, additional
deficiencies in the residue data may be found when the residue
data are reviewed in full. (Residue data were only screened
for this review.)

Citrus. At the present time, residue data appear to
support up to 3 ground applications of the emulsifiable
concentrate at up to 6 1lb ai/A. The volume of spray (dilute,
concentrate, ULV) supported by the residue field trial data
is not known.

Apples. Residues reported for three applications at 3 1b
ai/A exceed the established tolerance. Registered labels
allow only 2 applications. No more than two applications
at no more than 3 1b ai/A appear to be supported at this time.
Only ground applications appear to be supported. The volume
of spray supported by the residue field trial data is not
known.

Pears. Reported residues exceed the established
tolerance at a 14 day PHI. The residue data submitted appear
to support up to 3 ground applications at 3 1lb ai/A and a 21
day PHI. The volume of spray supported by the residue field
trial data is not known.

. Grapes. Reported residues exceed the established
tolerance. The residue data submitted appear to support up to
two ground applications at 1.2 1b ai/A may be used with a 21
day PHI. The volume of spray supported by the residue field
trial data is not known.

- Dry Beans. Residues reported from aerial applications at
1.5 1b ai/A exceed the established tolerance. From the
residue data submitted, it appears that up to two ground
applications at 1.5 1b ai/A may be supported. The registrant
should explain why residues are increasing with increasing
PHI. The volume of spray supported by the residue field trial
data is not known.

Other Crops. We have tabulated the rates and formulations
used for developing residue data on other crops. The rates, PHI,
and type of formulation used in these residue studies are
tabulated below.

10
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Crop Formulation  Maximum Rate PHI (days)

Melons 47 3 x 0.6 1b ai/aA 6

or 2 x 1.13 1b ai/A 6
Cucumbers 4F 3 x 0.6 1b ai/A 2
‘Squash 4F 4 x 0.6 1b ai/A 2
Pecans MF 2 x 2 1b ai/A 7
Walnuts MF 2 x 2 1b ai/a 7
Cottonseeds MF 2 x 1.5 1b ai/Aa 30

The maximum rates tabulated above are the maximum rates that
appear to be supported, pending review of the submitted
residue data. These data cannot support formulations of a
different type than was used in the residue field trials.
Only ground or hand applications were used in generating these
data. Thus, data must be submitted for aerial applications or
aerial applications should be prohibited on the labels.

Formulation

There are currently two registered end use products
containing dicofol, both 4 lb/gal EC. Additionally, Rohm
and Haas has several pending applications for new
registration of end use products: Kelthane EC (4 1b/gal),
Kelthane MF (4 1lb/gal EC), Kelthane 4F (4 1b/gal flowable),
and Kelthane 35 (35% WP).

Manufacturing Process and Impurities

Rohm and Haas and Makhteshim Agan have submitted
manufacturing processes for their dicofol technicals. These
manufacturing processes have been discussed in previous
Product Chemistry Reviews. The manufacturing process was
discussed in general terms in the Registration Standard
(12/30/83) and in Sittig. Briefly, DDT is chlorinated,
producing C1-PDT. The Cl-DDT is hydrolyzed in acidic
solution, producing dicofol. Dicofol contains a mixture of
isomers, approximately 1:4 o,p' to p,p', approximately the
same ratio as the ratio of isomers in the’DDT starting
material.

Dicofol products are known to contain DDT and related
impurities, including DDE, DDD, and C1-DDT. DDT related
compounds are referred to as DDTr. The Dicofol Special
Review was concluded with a cancellation notice (51 FR
19508, May 29, 1986), cancelling all dicofol products unless
their registrations were amended to include an upper
certified limit of no more than 2.5% DDTr in the technical
product. This amendment had to be submitted by June 29,

11



1986. By January 1, 1989, dicofol products may contain no
more than 0.1 % DDTr in the technical.

PLANT METABOLISM

No adequate plant metabolism studies for dicofol had been
submitted prior to the publication of the Registration
Standard. Two metabolites had previously been reported in
mint oil (see PP#6F0472), 4,4'-dichlorobenzophenone, and 4,4'-
dichlorobenzhydrol (MRID No. 00004321). There is some
evidence for conversion of dicofol to polar metabolites (MRID
No. 05006528). These polar metabolites were not identified.

Registration Standard Data Gaps

The metabolic fate of dicofol in or on plants has
not been adequatel¥4demonstrated. Further testing will
be required using C dicofol to identify the metabolites
and/or degradation products in the final residue.

Current Submission

Three plant metabolism studies are included in this
submission.

400420-03 A Metabolism Study of 14C-Dicofol in
Grapefruit, Rohm and Haas Technical Report

400420-04 Metabolism of 14C-p,p'-Dicofol in Cottonseeds,
' Rohm and Haas Technical Report No. 310-86-692,
A. M. Tillman, November, 1985.

400420-05 Metabolism of 14C-o,p'-Dicofol in Cottonseeds,
Rohm and Haas Technical Report No. 310-85-70,
A. M., Tillman, November, 1986.

Another plant metabolism study was submitted earlier, but had
not been reviewed to date.

001437-04 Carbon-14 Kelthane Residues in/on Dry Beans,
Rohm and Haas Technical Report No. 34F-79-25,
C. Parker, 1979 (included by reference, not
previously reviewed by RCB)

Grapefruit Metabolism

A recent study of the metabolism of dicofol in
grapefruit was described in the report, "A Metabolism Study
of 14C-Dicofol in Grapefruit," Rohm and Haas Technical

12



Report No. 31L-85-25, A. M. Tillman, October, 1985. MRID
No. 400420-03.

Texas Ruby Red grapefruit in Homestead, FL, were
individually sprayed once with 14-C-UL-dicofol , diluted
with unlabeled dicofol in December, 1984. An analysis of
the 14-C-dicofol was provided. The dicofol was formulated
as Kelthane MF, containing 4 1b ai/gal.

Rohm and Haas had previously determined that dicofol
does not translocate. (Hofmann, C.XK., Mar 15, 1985, Rohm
and Haas Technical Report No. 31L-85-04, " 14-C-Dicofol
Translocation Studies in Citrus Plants in a Greenhouse
Environment.") A copy of this report was appended to the
grapefruit metabolism study. 14-C dicofol, formulated as
Kelthane MF, was applied to single leaves of orange
seedlings and to soil surrounding orange seedlings. Plant
and soil samples were taken at 0, 1, 2, 4, 8, and 12 weeks.
The treated leaf was removed and the rest of the seedling
(from 1 cm above the soil) was analyzed by Liquid
Scintillation (LSC). Less than 1% of the dicofol was found
to translocate from the treated leaf. Less than 0.05% of
the soil applied dicofol was uptaken into the plant from
the soil.

Grapefruit samples were collected 0, 1, 2, 3, 4, and 5
months after treatment. The samples were shipped by Federal
Express at ambient temperatures and stored in the
refrigerator at 5C for 1 to 5 days until processing.

Samples were processed into peel, juice, pulp, and seed and
stored in the refrigerator until analysis. HMost samples
‘were analyzed shortly after collection. However, some seed
and juice samples were not analyzed until August to October,
1985 (up to 10 months after sampling). Long term storage
was in a freezer (~15C). Climatological data from the
National Climatic Data Center were submitted.

Juice was analyzed directly by LSC. Peel, seeds, and
presumably pulp were analyzed by LSC. Greater than 98.7% of
the radioactivity was found in the peel at all TSI's
(treatment to sampling intervals). TLess than 1.4% of
radioactivity was found in the juice. Less than 0.6% of the
radioactivity was found in the pulp. Only one seed sample
had and detectable radioactivity (LOD = 5 ppb). This
further reinforces the earlier conclusion that dicofol is
non-systemic.

Characterization of residues in peels was attempted.
Peel samples were extracted two times with acetone. The
acetone extracts were combined. Residues not extracted by
acetone were referred to as "bound residue."

13



The acetone extracts were further purified by
partitioning into petroleum ether or ethyl acetate. Reverse
Phase HPLC (C-18 column) was used for analysis with a
Berthold radioactivity monitor in series with a UV detector
(254 nm). For samples with TSI's less than one month, 94%
or more of the extract was identified as dicofol. However,
the chromatograms submitted are unreadable, and RCB is
unable to confirm the identification. Up to 6% of the
extract was unidentified polar compounds. Acetone extracts
of samples with 5 month TSI's were reported as 82-85%
dicofol, 14-15% polar compounds, and 0-5% DCBP. Again, the
chromatograms were unreadable. The DCBP was assumed to be
due to decomposition. The polar compounds were expected to
be chlorohippuric acid, dichlorobenzophenone, chlorobenzoic
acid or dichlorobenzilic acid. These standards were used
along with autoradiography of the TLC plates used for the
separation. However, the R_. of standards of these compounds
did not match those of the unidentified polar compounds on
TLC plates. The unidentified polar compounds were more
polar than the four aforementioned standards.

Residues not extractable by acetone comprised 25-35% of
the Total Radiocactive Residue (TRR) in the peel, at a 5
month TST. The peel residue after acetone extraction was
further fractionated. The method used was a "classical
fractionation" scheme designed to separate citrus peel into
its carbohydrate components. This scheme was described by
Braddock and Crandall (1981) and by Southgate (1969).
Copies of these references were appended to the grapefruit
metabolism report.

This fractionation scheme is shown in Figure 1. The
residue after acetone extraction is extracted with hot
methanol for 1 hour. The methanol supernatant would contain
sugars. The residue after methanol extraction is extracted
with hot water for 30 minutes. The water supernatant would
contain starch. The residue after water extraction was
refluxed with 5% H,S50 for 2.5 hours. The supernatant would
contain sugars from hémicellulose and pectin. The residue
after refluxing with dilute acid was extracted with 72%

H SO4. The supernatant from this treatment would contain
c%llulose components. The residue after treatment with
concentrated acid would contain lignin. The breakdown of
radiocactivity in each of these fractions is shown in Table
1. Rohm and Haas presented their figures only in terms of %
of the fraction (acetone extract or residue after acetone
extraction) and should have presented their figures in terms
of the % TRR and ppm dicofol equivalents. We have
calculated residues in these terms for Table 1.

14 )
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F\'%are i
Scheme 1

Fractionation Scheme for Partition of 14C Peel
Residues into Various Carbohydrate Components

Solvent Extracted Peel

1. 100% MeOH (80 ©C),

2.5 h
Supernatant Residue
(A, free sugars) (A')
1. Extract with
Water (100 OC)r
0.5 h
2. Repeat two times
| 1
Residue Supernatant
(B*) (B, Starch)

1. 5% sulfuric acid,
100 oC, 2.5 h

Supernatant Residue
(C, hemicellulose, (C*')
pectins)

1. 72% sulfuric acid,
0°Cc, 24 nh
2. Add water

-y

Residue Supernatant
(E, lignin) (D, cellulose)




Table 1

Extraction of L4 picofol Residues in Grapefruit

Fraction % TRR % of % TRR ppm 3/
fraction dicofol
equivalents
Acetone extract 70
Dicotoll’/ 80-85 58 0.58
"Polar compounds" 2/ 14-15 10 0.10
DCBP ‘ 0-5 2 0.02
Residue After Acetone
Extraction 30
Methanol Extract 7.7 2.3 0.02
Water Extract 12.4 3.7 0.04
Dilute Acid Extract 1.2 0.3 0.003
Strong Acid Extract 2.8 0.8 0.01
Residue remaining 53.0 16 0.16
,ﬁi;__.__-__ ——— e

Identity not confirmed. Readable chromatograms needed.
2/ More polar than chlorohippuric acid, dichlorobenzo-

phenone, chlorobenzoic acid or dichlorobenzilic acid.
3/ TRR was 1.0 ppm in samples with TST of 5 months. This

figure is used in this table. The maximum residue found
4.8 ppm at 4 month TSI.

was

No reported attempt was made to further identify these
fractions. While this fractionation scheme would extract
free sugars with methanol, there is no evidence that the
radioactive portion of the methanol fraction is actually
comprised of free sugars, etc. Rohm and Haas then concludes
that "[t]lhese results demonstrate that dicofol or a
degradate of dicofol is incorporated into natural products
of citrus peel." No evidence was presented to support this
conclusion. Rohm and Haas notes that little is known about
the synthesis of lignin, but that lignin does originate from
shikimic acid, a known precursor to aromatic amino acids.
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RCB Comments/Conclusions

The grapefruit metabolism study submitted is
incomplete. Readable chromatograms are needed to support
the identification of dicofol. Exhaustive extraction was
done with polar solvents only along with acid hydrolysis as
part of the fractionation scheme. However, no report of any
attempt to identify the components of these fractions was
reported. The various solvent fractions could have been
combined, and identification of the combined fractions
attempted. Additionally, non-polar solvents were not
reported to have been used. However, the raw data indicate
that isooctane/acetone was used as an extraction solvent.
We note that the protocol included in this report suggested
that heptane be used as one of the solvents for extraction.
This point should be clarified. Enzyme hydrolysis was not
used. Enzyme hydrolysis may have released some of the
residues remaining in the peel after the various
extractions. Additionally, enzyme hydrolysis of the
extract(s) may have cleaved some of the conjugates present
and facilitated their identification. To support the
conclusion that dicofol or its degradates are incorporated
into the natural products of the peel, further identifi-
cation of the fractions is needed.

If TOX and EEB are not concerned about 40% of the
residue being unidentified (10% or more "polar compounds”),
then the requirement for further identification could be
waived. However, confirmation of the identification of
dicofol is still needed.

Cottonseed Metabolism

Recent studies of the metabolism of dicofol in cotton-
seed were described in two reports, "Metabolism of 14C-p,p'-
Dicofol in Cottonseeds," Rohm and Haas Technical Report No.
310-85-69, A. M. Tillman, November, 19846, MRID No. 400420-
04, and "Metabolism of 14C-o,p'-Dicofol in Cottonseeds, Rohm
and Haas Technical Report No. 310-85-70, A. M. Tillman,
November, 1986, MRID No. 400420-05.
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Rohm and Haas indicates that Kelthane is normally
applied once or twice ko young cottonseed plants at the rate
of 1.?41b ai/A. Their intention was to treat cottonseed
with ~°C dicofol twice at the rate of 1.5 1lb ai/A using a
formulation of Kelthane MF (o,p' and p,p'-dicofol in
separate trials, and covered in separate reports). However,
the mixture of labeled and unlabeled dicofol was prepared
incorrectly. Instead of diluting labeled and unlabeled
dicofol with the inert ingredients of Kelthane MF, the
labeled and unlabeled active ingredient was apparently
diluted with Kelthane MF, containing additional dicofol
including both o,p' and p,p'- isomers. The report states,
apparently incorrectly, that the active ingredient was
diluted with technical Kelthane. Consequently, the appli-
cation rate used was 2.55 1b ai/A instead of 1.5 1lb ai/A
(considering both o,p' and p,p' isomers). If only the
isomer being studied is considered, the application rate for
the first application was 2.25 1lb ai/A p,p'-dicofol, and 1.6
1b ai/A o,p'~dicofol. The second application was then
changed to 2.55 1b ai/A p,p'- or o,p'- dicofol. The error
in formulation was not well explained in either the report
or the raw data sheets. The raw data sheets merely state,
"7/21/86 Determined that the Formulations group had sent us
the wrong material for preparing the Kelthane formulation.
The formulation was not control but contained Relthane."

Stoneville 506 variety cotton plants were started from
seeds in the greenhouse at the Rohm and Haas Mississippi
research farm in Cleveland, MS. These plants were then
transplanted to plots in fields on the research farm. Two
plots for each study received labeled dicofol. A hand
‘sprayer was used for the applications. Dicofol was applied
to the first plot 72 and 49 days prior to harvest (when <
10% of the bolls were open). Dicofol was applied to the
second plot 72 and 15 days prior to harvest (>50 % of bolls
open at time of second application). 1In the second appli-
cation, the dicofol was sprayed directly on the open bolls.
Folex (merphos, tributylphosphorotrithioate) was used to
defoliate the cotton. Folex was applied 3 and 1 weeks prior
to harvest. The PHI for dicofol use on cotton on registered
labels is 14 days. Samples were collected as follows.

Timing* Samples Collected
60 leaves, soil
30 leaves, soil, bolls
15 leaves, soil, bolls
0 soil, bolls

*Approximate number of days to harvest
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Note to PM: EAB should be alerted to the presence of soil
analyses in these studies.

We note that the protocol for this study (included in
the submission, but not previously submitted for review)
called for collection of stem samples. The reports of these
studies do not mention either the collection or the analysis
of stems.

A summary of the weather conditions was included for
each day the study was in progress. Samples were frozen and
shipped in dry ice to Rohm and Haas Spring House Research
Laboratories. Samples were stored frozen (-15C) until
analysis.

Leaf samples were separated from stems and ground in a
mortar and pestle with dry ice. The dry ice was removed by
sublimation in the freezer overnight. Cottonseeds were
obtained by hand separation of the seeds from the lint.
Seeds plus lint were ground in a blender with dry ice. Hand
delinted seeds were further delinted using a concentrated
sulfuric acid wash, water rinse, and a lime rinse. Seeds
were dried in an oven at 80C overnight. Dried seeds were
ground in a blender. Samples of each of these were analyzed
by combustion radioanalysis.

Delinted seed (ground) was extracted twice with hexanes
and once with acetonitrile. The solvents were reduced with
rotary evaporation under reduced pressure. Aligquots of the
extract (referred to as the cottonseed oil extracts) were
"counted by liquid scintillation and analyzed by combustion
radioanalysis. A limited effort was made to identify the
radiocactive components of the hexanes extract of the fields
treated with p,p'-dicofol. The hexanes extract was purified
using a silica gel sep pak. Two aliquots were analyzed, one
by normal phase TLC using hexanes/methanol as the eluent,
and one by reverse phase TLC using acetonitrile/water as the
eluent. The plates were exposed to x-ray film and guanti-
tated by scraping zones and counting by liquid scintil-
lation. The report states that the majority of the activity
was dicofol. However, the identity was not confirmed by
another analytical technique. Additionally, we note that
dicofol, FW-152 (1,l1-bischlorophenyl-2,2-dichloroethanol),
and dichlorobenzophenone are not resolved on the reverse
phase plates, and dicofol and dichlorobenzophenone are not
resolved on the normal phase TLC plates.

In the study of o,p'-dicofol, Rohm and Haas statef4
"[tlhe hexane extracts from cottonseeds [treated with
o,p-dicofol] did not contain sufficient activity for sample
purification and tlc analysis. Based on the results from
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the cottonseed metabolism with 14C-—p,p'—dicofol (Tillman,
1986), it is assumed that the hexanes extract from the o,p'-
dicofol study contained parent compound.”

The residue remaining after hexanes/acetonitrile
extraction was separated further according to a fraction-
ation scheme designed to separate seed samples into protein,
carbohydrates, cellulose, and phytin fractions. The
procedure was adapted from Rackis (1961) and Smith (1972),
and is shown in Figure 2. Copies of these references were
not included in the submission. The residue from the
hexanes/acetonitrile extraction was further extracted with
water adjusted to pH 7.4-8.0 for one hour. The extraction
was repeated. The residue after water extraction was
extracted with 80% aqueous ethanol for one hour. This
extract was designated B~1. The residue remaining after
ethanol extraction (designated S-1) was air dried, and the
supernatant (E-1) concentrated by lyophilization.

The neutral water extract was acidified with 1N HC1.
Some material precipitated. The mixture was centrifuged,
and the supernatant (designated aqueous whey fraction)
decanted. The precipitate was extracted with absolute
ethanol. The supernatant was designated E-2 and the
precipitate was designated 5-2, and said to contain acid
precipitated proteins.

The acidic aqueous fraction was adjusted to pH 8.5 with
1N NaOH, cooled, and centrifuged. The supernatant
(designated E-3) was concentrated by lyophilization. The
precipitate was designated S-3 and said to contain phytate-
‘protein complexes.

Each of these extracts and solids was counted by liquid
scintillation. Leaf samples were combusted and counted by
liquid scintillation. The results of the counting are
presented below in Tables 2 and 3.

Table 2

Leaf residues §£9¥4Treatment of Cotton Plants
with ~—C-p,p'-Dicofol

Plot Treatment ppm dicofol equivalents
A first 736
pre-second 194.9
second 348.4
C first 410.1
second - {(not sampled)
20
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Table 2, continued

Leaf residues from Tygatment of Cotton Plants
with =—C-o,p'-Dicofol

Plot Timing ppm dicofol equivalents
Linted seed Delinted seed
D at harvest 1.88 1.48
F pre—second
treatment 2.19 0.53
at harvest 2.34 1.26
D first 484.5
pr