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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C, 20480

: OFFIGE OF
PREVENTION, PESTICIDES AND
TOXKS SUBSTANCES
SEP 30 1933
HEMORANDUM
Subject: Reregistration of Mepiquat Chloride (List B, Case

2375, Chemical 109101). BASF Corporation Nature of
the Reésidue in Ruminants and Poultry Submissions.
CBRS Nos. 10685 and 11386. DP Barcodes D183217 and
D188232, MRID Nos. 4239430) - 42394304 and 41585201
= 41585204,

From: Stephen Funk, Ph.D., Chemist /4
Special Review, Section I ( {idhlﬂ'
Chemigtry Branch II - Reregistration Support
Health Effects Division {H7509C)

Through: Edward Zager, Chief i Li7

Chemistry Branch II - Reregistrati 8 ort
Health Effects Division {(H7509C)

To: Kathryn Davis, CRM 52/Ruby Whiters
Reregistration Section II
Accelerated Rereg!stration Branch
Special Review and
Reregistration Division (H7508W)

Attached is the raview of BASF Corporation’s response to the Phase
4 Raview, The residue chemistry issues addressed in this
submission are nature of the residue in poultry, nature of the
residue in ruminants, and radiovalidation of the analytical method.
This information was reviewed by Acurex Environmental Corporation
under supervision of CBRS, HED. The data agssessment has undergone
secondary review in the Branch and has been revised to reflect
Branch policies.

The nature of the residue study in poultry is fully acceptable.
The residue of concern is the parent, mepiquat chloride.

The nature of the residue in ruminants study is not acceptable, but
may be upgraded by the submission of additional information.

Specifically, the in-life and storage information for the samples
generated for the radiolabled validation {1991; MRID 42394303), and
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analyzed for metabolisnm burposes {1991; MRID 42394301) is needed.
The required information includes: the specific activity of the
final material administered, the doge rate equivalent in rfeed, the
interval between the 1last dose and sacrifice, and an adeqguate
description of sample storage conditions and intervals. If the
storage interval exceeds 6 months, storage stability data may be
reguired,

It is tentatively concluded that the nature of the residue in
runinants is adequately understood. The residue of concern is the
parent, mepiquat choride. In addition to the parent, 4~
hydroxymepiquat chloride and conjugates of 4~-hydroxymepiguat
chloride were found in liver (40% TRR) and in milk (about 20% TRR) .
However, these levels of metabolite are anticipated to be
nondetectable at a 1X dietary exposure.

The analytical method, Previously validated by an independent
labosatory, should be submitted for Agency validation.

If you need additional information, please advise.
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BACKGROUND

The Mepiquat Chloride Phase 4 Review (8. Funk, 1/15/91) specified residue chemistry data
requirements including additional animal metabolism data, and residue analytical methods.
Specifically, identification of the unknown (metabolite X) in goats’ milk was required.
Techniques such as NMR to locate the position of the hydroxyl group on the ring, or
chemical dervivatization to eliminate one tautomer and provide a single isomer for
characterization were suggested. As high levels of metabolite X were isolated from milk, the
Phase 4 Review required data collection analytical methods for its determination in milk
(after it is completely identified), and indicated that if it were determined to be a regulated
metabolite, 1egulatory methods would also be required.

BASF Corporation (1991; MRIDs 42394301 through -04) has submitted supplements to
animal metabolism studies (1988-89; MRIDs 41585201 through -06) screened in Phase 4,
and an analytical method, including radiolabel validation. These dats. are reviewed here to
determine their adequacy in fuifiiling outstanding residue chemistry data requirements.

These Conclusions and Recommendations are intended to update the status of metabolism and
feeding studies on mepiquat chloride, as well as radiolabeled validation of residue analytical
methods,

The qualitative nature of mepiquat chloride metabolism is adequately understood in piants,
but not in animals. Cotton plant metabolism data (R. Perfetti, CBRS No. 10229; 3/5/93)
indicate that the parent compound, mepiquat chloride, is the residue of concern, Accounting
for >90% of the total radioactive residue in cotton forage and cottonseed.

Method | in PAM, Vol. 11, is described as very specialized and having recoveries in the 50%
range, but is considered adequate for plant and animal tolerance enforcement purposes.
Tolerances for residues of mepiquat chloride in plant and animal commodities are currently
expressed in terms of N,N-dimethylpiperidinium chloride (40 CFR §180.384).

There are no established or proposed Codex MRLs for mepiquat chloride. Therefore, no
compatibility questions exist with respect to U.S. tolerances and Codex.
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CONCLUSIONS

la.  The ruminant metaboiism studies are adequate pending submission of the in-life and
storage information for the samples generated for the radiolabled validation (1991;
MRID 42394303}, and analyzed for metabolism purposes (1991; MRID 42394301).
The required information includes: the specific activity of the final material
administered, the dose rate equivalent in feed, the interval between the last dose and
sacrifice, and an adequate description of sample storage conditions and intervals. If
the storage interval exceeds 6 months, storage stability data may be required.

Ib.  In the original ruminant metabolism study (1988-89; MRIDs 41585204 through -06)
the major residue identified in goat tissues dosed at 300x was unchanged parent
ranging from 79.3% in omental fat to 95.3% in kidney. Methyl piperidine was also
identified in each tissue ranging from 0.4% of the TRR in liver to 9% in renal fat.
The majority of radioactive residues in milk samples was associated with the lactose
fraction (35.7%, 0.076 ppm). Unchanged parent was detected at 0.029 ppm (13.6%
of the TRR). In addition, 19.7% of the TRR (0.042 ppm) was putatively
characterized as metabolite X, an c-monohydroxylated mepiquat chloride galactose
conjugate. A total o7 85.4% of the TRR in milk was characterized, including
metabolite X, _ )

le.  The current ruminant metabolism submission (1991; MRID 42394301) identified a
different liver metabolite profile (a decrease in percent of unchanged parent, 80% of
TRR, 10.4 ppm) from that seen in the initial study in liver samples. 4-
Hydroxymepiquat glycerophosphate (metabolite Y) accounted for 34.5% of the TRR
{5.983 ppm), unconjugated 4-hydroxymepiquat cliloride accounted for 5.3% of the
TRR (0.917 ppm), and unchanged parent accounted for 54.1% of the TRR (9.383) in
these liver samples. In consideration of the €xaggerated treatment rate (300X), of the
absence of 4-hydroxymepiquat and/or its conjugates in other tissues and in poultry
commodities, and the very low level in milk (<0.09 ppm, see 1d), the hydroxy
metabolite will not be included in the residue of concem,

ld.  The registrant has identified metabolite X in milk as 4-hydroxymepiquat galactose,
and comprising 7.8-24.0% TRR (0.007-0.081 ppm) of the milk samples analyzed. In
consideration of the exaggerated treatment rate (300X) and the low concentrations of
4-hydroxymepiquate galactose found (<0.09 ppm), the hydroxy metabolite will not
be included in the residue of concem,

le.  Pending submission of the data/information requested in la., it is tentatively
concluded that the residue of concern in ruminant commodities is the parent, mepiguat
chloride. The compound 4-hydroxymepiquat chloride and its conjugates are
anticipated to be present at levels below limits of detection for all commodities,
assuming a limit of detection of 0.05 ppm.
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2a.  Poultry metabolism data (1988-89; MRIDs 41585201 through -03) are adequate. The -
© major residue identified in eggs and tissues from hens treated at > 800x is unchanged
parent (85.9-98.5% of the TRRs).

2b.  Itis concluded that the residue of concern in poultry commodities is the parent,
mepiquat chloride.

3a.  The submitted radiclabeled validation data (1951; MRIDs 42394302 through -04)
were generated in a separate goat *C-dosing study because there was insufficient
material remaining from the original metabolism studies. These data validating a
BASF ion chromatography method are adequate pending submission of all of the in-
life information from the new study. The recoveries indicate that BASF method 286
adequately recovers residues of the parent mepiquat chloride from animal tissues.

3b.  Recovery data for method 286 for fortified animal commodities are adequate for
mepiquat chlorie (0.05, 1.0, 5.0 ppm) in poultry muscle, liver, skin, and fat and n
ruminant milk, muscle, fat, liver, and kidney. Recovery was marginal for eggs (59%
- 99%).

3c.  The registrant must perform an independent laboratory validation for BASF method
286. The final report must include a complete copy of the method for purposes of
Agency validation.

4, The Phase 4 review specified that feeding studies are required with cattle and poultry
dosed for at least 28 days at levels based on the latest crop residue data available or
10 be generated,

Recommendation

CBRS recommends that the registrant be requested to supply the additional information for
the ruminant metabolism study indicated in Conclusion No. la. The ruminant study is not
acceptable, but may be upgraded. The poultry metabolism study is acceptable. Pending
receipt of the additional information, it is tentatively concluded that the nature of the resiue

in poultry and ruminants is adequately understood for purposes of the reregistration of
mepiquat chloride and that the residue of concern consists of parent only, mepiquat chloride,

.
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The following discussion addresses a goat metabolism study (1988-89; MRIDs 41585204
through -06) and subsequent metabolite ciraracterization of milk residues (1991; MRID
42394301) submitted in response ¢ the Phase 4 screening of the original study. 1n addition,
metabolite analyses were conducted on liver samples generated for the radiolabel method
validation study,

BASF Corporation submitted data (1988-89: MRIDs 41585204 through -06) pertaining to the
metabolism of [“Clmepiquat chloride in lactating goats. One lactating goat (goat-1) received
954 mg of &, a'-labeled [M'Clmepiquat chloride (specific activity of dosed material 0.44
mCi/mmol; radiochemical purity of 99%) equivalent to approximately 798 ppm in feed
(appreximately 300x: see Table 1 for calculations) for 5 days. Milk samples were collected
twice daily. Animals were sacrificad approximately € hours after the last dose. Samples
were stored frozen <-18 °C for approximately 8 months prior to initiation of analyses,

The registrant stated that, because of the low specific activity of the dosirig naterial in the
first dosing, large amounts of matrix extracted with radiolabeled residues hindered
characterization of residues. Therefore, a second goat (goat-2) was dosed similarly to goat-1
except with [“Clmepiquat chloride at 2 higher specific activity (1000 mg; specific activity
1.49 mCi/mmol; radiochemical purity of 97.4%). Samples were stored frozen <-18 °C for
approximately one month prior to initiation of analyses,

Table 1. Calculation of maximum theoretical dietary exposure in cattle®,

Fesd Tolerance Percent in Feed Exposure (ppm)
Cottonseed 2 25 0.5
Cotton hulls PA 15 0.3 E
Cotton forage 3 40 1.2 l
Cottonssed, meal 3 15 0.5
Other 0 5 G
Total | .k - 100

'Not a realistic diet,
"RAC tolerance; no feed additive tolerance established,

*  BEST COPY AVAILABLE
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The TRRs in milk samples were determined by direct LSS, and TRKs in tissues were
determined by combustion followed by LSS. A summary of the TRRs and reported detection
limits is provided in Table 2. The TRRs in milk samples collected from goat-1 increased
from 0.264 ppm on day-1 to 0.585 ppm on day-3 and did not plateau. The TRRs in milk
samples coliectec from goat-2 increased from 0.084 Ppm on day-1 to 0.272 ppm on day-§
and did not plateau.

Residues were extracted from milk {milk-1) and tissues from goat-1 into MeOH. The MeQOH
extracts were characterized first by purification using caticn exchange (SCX)
chromatography, then alumisa chromatography (except milk) followed by TLC analysis using
two different solvent systems. The distribution of TRR in goat milk and tissues are
presented in Table 3. Characterization results presented in Table 4 are averages from the
two TLC analyses.

Residues were also extracted from goat-1 tissues into water (kidney 101.5 % TRR, liver
94.6% TRR, loin muscle 93.3% TRR, round muscle 96.9% TRR, omental fat 75.2% TRR,
renal fat $3.2% TRR). The aqueous extracts were only used for determination of
extractability of radioactive residues and were not characterized further.

Because large portions of radioactive residues were not characterized in milk-1, another milk
sample (milk-2; day-4; goat-2) was analyzed. This sample was treated with H,PO, (pH 4.2)
to precipitate proteins and lipids, leaving an aqueous fraction (A1). Lipids were removed
from the solids by extracting with MeOH and MeOH/chloroform (1:3; v:v), leaving a solid
protein fraction. An aliquot of the aqueous fraction Al was hydrolyzed with §-galactosidase
in potassium phosphate bufter (pH 7) overnight at 37 °C, then incubated with baker’s yeast
overnight at 27 °C. As a result, 0.085 ppin {39% TRR) was extractable into dipicrylamine
(DPA)/dichloromethane (DCM).
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Table 2. Summary of TRRs in milk and tissues from goats dosed al 400x with ["“C)mepiqual chloride

TRE (PPM}; Delection [Limit
Substrate Dosing | Calleclion day (second analysis) (PPM}
Milk ! i 0.264 0.012
2 0.341
3 0.387
4 0.391 {0,331}
5 0.585
2 i 0.UR4
P 0.120
3 0.166
4 0.1%6 (0.213)
5 0.272
Kidney 1 sacrifice 18,2 (19,518) 0.042
Liver 1 sacrifice 12.2 (12.953) 0.044
Loin muscle 1 sacrifice L77 {2.010) 0.042
Round muscle | sacrifice 2.85 (3.055) 0.044
E Omental fat | sacrifice 0.135 (0. 145) - 0,018
| Reaai ful sacrifice 0.187 (0.200) 0.018

*Thesc values were used to calculste % TRRs in subsequent analyses.

The DPA/DCM fraction was analyzed by TLC revealing unchanged parent (16% ot the
TRR, 0.034 ppm) and an aglycone released from a galactose conjugate (20% of the TRR,
0.043 ppm).

Another aliquot of the aqueous fraction (Al) was mixed with an excess of acetone to
precipitate carbohydraies (P1); the remaining aqueous phase was partitioned with
MeQH/chloroform ($:1; v:v) to remove remaining lipids. The fractions were then separated
into chloroform, containing lipids, and a MeOH fraction that was partitioned with DPA, The
DPA-residues were then analyzed bv TLC, TLC analysis identified unchanged parent (0.029
ppm, 13.6% TRR).

An aliquot of the precipitated carbohydrates (P1) was redissolved in water (A2), residual
proteins were removed by centrifugation, and residues were partitioned from one aliquot of
A2 into DPA/DCM (no measurable radioactivity found). Another aliquot of A2 was reactad
with dinitrophenylhydrazine hydrochioride/sodium acetate solution at 32 °C for 3 hours. The
resulting lactose osazone was recrystallized until constant specific radioactivity was achieved
(characterized as lactose 0.076 ppm, 35.7 % TRR). A third aliquot of A2 was first
hydrolyzed with 8-galactosidase i pota*sium phosphate buffer (pH 7) overnight at 37 °C,

6
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then incubated with baker’s yeast overnight at 27 °C. The carbon dioxide formed was
trapped and then determined by LSS. Yeast cells were removed, residues were partitioned
into DPA/DCM, and the cleaved galactose conjugate (metabolite X) was analyzed by TLC.
The aglycone was identified as monohydroxylated mepiquat chloride (0.042 ppm, 19.7%
TRR),

For further characterization of metabolite X {not shown in Table 3), the registrant
redissolved another aliquor of the precipitated carbohydrates (P1) in water, removed residual
proteins by centrifugation, hydrolyzed the carbohydrate residues with 6M HCI for 3 hours,
adjusted the pH to 7.2, partitioned the residues into DPA/DCM, cleaned up the residues
using SCX chromatography, and isolated ihe residues using preparative HPLC. The isolated
metabolite was subjected to LC-MS. The spectrum showed an intense molecular ion
corresponding to a monohydroxylated mepiquat chioride. The registrant did not conclusively
characterize the hydroxylated metabolite, However, thay did eliminate two structures based
on hypothesized instability and proposed another. Their hypotheses were: (i) that
hydroxylation at either of the methyl groups would result in an unstable formaldehyde
hemiaminal which wnuld decompose to methylpiperidine; and (ii) that hydroxylation at the o-
position on the ring is the most probable.
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Tabic 3. Distribution and charscicrization/identification of TRR in goat milk snd tissucs.

PSR
Subsnalc Fraction %TRR PPM Characienzation/ldentificution
Milk-} McOH 5.2 0.282
(0 33)) .
SCX column 30.5 0.167  10.146 ppm {44.1% TRR} identified a4 unchanged parent by
(HCL cluate) TLE, and 1wo resolved unknowna comprising  lota of 0.021
ppm (6% TRR} determined by TLC
Uncatracted 14.8 0.049 |none
Kidney MeOH $9.5 19.423
119.518)
SCX column 97.2 18.975
(HCL cluate)
Aluminz column 96.7 18.873  |an average of 18.6 ppm (55.3% TRR) was identified as
{(acctonc/MeOH eluate) unchanged parent, and ¢ 255 ppm (1.3% TRR) identified x4
methyl pipenidine by TLC using iwo different sotvent aystems
Unexirmeted 0.5 0.098 inone
Liver MeOH 94.3 12.219
{12.953)
SCX column as59 11,125
(HCL eluate)
Aluming column 80.6 10.435  lan average of 10.377 ppm (80.1% TRR) was idestified 13
{sceone/MeOH eluate) unchanged parent, and 0.052 ppm (0.4% TRR) identified as
methyl piperidine by TLC using two different sojvent systerns
Unextraeted 37 0.738  [none
Loin muscle |MeOH 95.7 1.924
(2.010)
SCX eolumn 92.1 1.851
{HCL eluate;
Alumink column %1% 1.380  |an average of 1.866 ppm (92.8% TRR) was identified as
(acetone/McOH eluate) unchanged parest, and 0.012 pptn (0.6% TRR) identified as
methyl piperidine by TLC using two different solvent s ystema
Linextracted 4.3 0.086 |none
Round MeGH 98.0 2.994
muscie
{3.055) SCX calumn 9.8 2.834
(HCL eluste)
Alunina column B2 2.694  lan average of 2.582 ppm (84.5% TRR) was identified s
{scetone/MeOH cluate) unchanged parent, 0.081 ppm (2.0% TRR) identified 2z miethyl
piperidine, and 0.047 ppm (1.5% TRR) was characterized as
other unknowns by TLC using two difforent solvert systems
Unextracted 2.0 0.06¢ {none
{continue..,. 8
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Table 3. {continued)

Substrale Fraction %TRR

Omenisl fat | MeOH 876
10.145)
5CX column 89.0 0.139
{(HCL cluzte)
Aluming column B4 | 0.122  fan averxge of 0.11%5 pprr 179.3% TRR) was dentified as

facclone/MeOH cluate) unchanged parcnt, 0,003 ppm (2.1% TRR} identified as methyl
. pipendine. and 0.005 prm 13.4% TRR) was characlerized as
other unknowns by TLC using two different solvent ayscms

Unexiracied 12.4 0.018 ‘inone
Renal fat MeOIH 89.0 0.178
10.200)
SCX column 91.0 0.18:
(HCL eluate)
Alumina column §3.0 0.176  }an sverage of 0.159 ppm (79.5% TRR) was identified as
{scetone/MeGH cluate) unchinged parent, and 0.018 ppm 19% TRR) identified as
methyl piperidine by TLC using two different solvent systems
Unextracted 11.0 0.022 inone
Milk-2 Protein/lipid phosphoric acid 13.6 0.019  Ki) proteins/lipids precipitated by adjusting pH to 4.2; {ii)
(0.213) precipitate lipids (7% TRR; 0.015 ppm| partitioned into MeOH/CHC,

from protein precipitkle {idcntifieation not confirmed); (i)
remuining solids (6.6% TRR; 0.014 ppm) characterized as
proteins {identification not confirmed]

Agueous 84.0 0.17% (i} an aliquot of the aquenus fraction (Al] wes incubated with
galactosidase and yeast, 0.083 ppm (39% TRR) was
extractable into DPA/DCM; TLC gnalysis estimated 0.034
ppm (16% TRR) a5 unchanged parent. and 0.043 ppm (20%
TRR} as unknown aglyconc, while 1.4% of the TRR remained
a1 the origin (ii) another aliquot of the aquesus phase was
treated with acetone to precipitate carbohydrates including

Iactose
Actetone filtrate 4.4 B ~052 (1) pantitioned with chloroformiMeQH; (i) chloraform (0.9%
| TRR; 0.002Z ppm), characterized &5 lipid fraction no

confirmation pravided); tiii) MeOH (mcton (24.4% TRR;
0.052 ppm) further pastitioned with DPA; TLC analysis of
resulting fraction identified 0.029 ppm (13.6% TRR) as
unchanged parent.

Carbohydrue precipitate 59.1 0.126 |the carbohydrate precipiue (P1) was redissofved in water to
{gqueous solution) give the fraction A2: 0.004 ppm (1.9% TRR) remained as
solid protein
dinitrophenyl- 35.7 0.076  {lactose fraction; osazone recrystallized t contain specifie
hydmzine activity
reactant
galaciosidasc/yeast 202 0.043  (0.042 ppm (19.7% TRR} partitioned into DCP/DCM;
hydrolyzste hydralysis product idenlified a5 galactose conjugste designated
metabolite X, a monohydrxylated mepiquat chlotide by LC-
M3 .
AR

> BEST COPY AVAILABLE
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Table 4. Characterization of residues in ruminant milk samples®.

Milk-1 Milk-2 ;

MetabolilefFractj::- %TRR | PPM %TRR PEM 1
Mepiquat chloride 44.1 0.146 13.6-16.0 |0.029-0.034
Metabolite X -- -- 19.7 0.042
Lactose -- -- 35.7 0.076
Proteins - - 8.5 0.018
Lipids - - 7.9 0.017 |
Unknowns 6.0 14| 0003 |
E Total Chamctejr'i_z_gdu 441

*Results are the average of two TLC analyses.

Greater than 80% of the TRRs in kidney, liver, muscle, and fat were adequately identified.
The major residue identified was unchanged parent in each kidney (95.3%), liver (80.1%),
loin muscle (92.8%), round muscle (84.5%), omental fat (79.3%), and renal fat (79.5%).
Methyl piperidine was also identified in kidney (1.3%), liver (0.4%), loin muscie (0.6%),
round muscle (2.0%), omental fat (2.1%), and renal fat (9.0%). In addition, two unknowns
were found in round muscle (1.5% 'TRR) and omental fat (3.4% TRR),

As summarized in Table 4, the majority of radioactive residues in milk (milk-Z,) were
associated with the lactose fraction (35.7%). Unchanged parent accounted for 13.6% of the
TRR. In addition, 19.7% of the TRR was putatively characterized as a a-monohydroxylated
mepiquat chloride galactose conjugate, designated (metabolite X). Fractions characterized as
lipid and protein accounted for 7.9 and 8.5% of the TRR, respectively. A total of 85.4% of
the TRR in milk was characterized, including metabolite X.

The Mepiquat Chloride Phase 4 Review (S. Funk, 1/ 15/91} specifically required
identification of the ring hydroxylated mepiquat chloride metabolite in goats’ milk,
Techniques such as NMR to locate the position of the hydroxyl group on the ring, or
chemical derivatization to eliminate one tautomer providing a single isomer for
characterization were suggested. As significant levels of a hydroxylated mepiquat chioride
metabolite were putatively identified in milk, the Phase 4 Review required data collection
analytical methods for its determination in milk, and noted that a regulatory method might be
required.

10
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Rum; 1991 Studi

In response to Phase 4 data requirements, BASF Corporation submitied additional data
(1991, MRID 42394301) pertaining to the metabolism of [“C]mepiquat chloride in lactating
goats. The submitted data include (i) further characterization of metabolite X in milk as
requested by the Phase 4 review and (ii) investigation of a different liver metabolite profile
discovered during a radiolabel method validation study.

During a radiolabeled validation (1991: MRID 42394303) of BASF method 286 the registrant

discovered that new liver samples (generated specifically for radiolabeled validation study)
contained residues of parent mepiquat chloride that only accounted for 47% of the TRR
where as higher levels (80% of the TRR) were found in the original study. The registramt
concluded that a different metabolite composition was present in the new liver sample, and
that further investigation of the new liver sample was justified. These data are summarized
below along with further characterization of metabolite X in milk.

Three different composite milk samples were analyzed. Two were composites of sampies
from the original metabolism swdy (1988-89; MRIDs 41585204 through -06), The third
sample was composed of day-5, -6 and -7 milk samples generated for the radiolabeled
validation of BASF method no. 286 (1951; MRID 42394303).

The liver samples and the third milk sample, generated for the radiolabel method validation,
were subjected to further analysis and reported in the current submission. The goats
reportedly received nominal daily doses of 1000 ppm «, o'-labeled [**C)mepiquat chloride
{specific activity 2.45 x 107 dpra/mg; radiochemical purity of 97.4%) for 8 days. The
registrant did not clearly indicate the specific activity of the final material dosed, the dose
rate equivalent in feed, or the interval between the last dose and sacrifice; this information is
required.

Samples generated for the original metabolism study (1988-89; MRIDs 41585204 through -
06) were stored for up to 27 months. The available information indicates that samples
generated for the radiolabel validation were stored for at least 12 months; however, the
actual storage intervals and conditions were not provided for these samples. These data are
required.

The TRR levels in each of three composite milk samples (I; 0.469 ppm, 2; 0.091 ppm, 3;
0.338 ppm), and the liver sample (17.332 ppm) were determined either by direct LSS or by
combustion and subsequent LSS,

11
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Three different aliquots of liver were extracted using three different procedures (Liver-1
through -3, Table 5) in an aitempt to optimize extraction and clean-up. A description
encompassing all three procedures is provided in the following paragraphs.

Residues in liver (Liver-| through -3) were exiracted into MeOH, concentrated, redissolved
in water/acetone/methanol (1/1/3; v/viv), and applied to a cation exchange column (SCX
column). Residues were eluted sequentially in acetone, water, and aqueous HC!, and the
aqueous (Al) and HCI fractions were analyzed by TLC (only Liver-1) using two different
solvent systems.

One aliquot (Liver-2) of the aqueous fraction (A1) was concentrated, redissolved in MeOH,
hydrolyzed with 0.5M HCI at 100 °C for 3 hours, neutralized, concentrated and redissolved
in water/acetone/methancl (1/1/3; viviv), and applied to 2 SCX column. Residues were
again cluted sequentially in acetone, water, and aqueous HCL.  An aliquot of the resulting
aqueous acid fraction, which contained the highest level of radioactivity, was analyzed by
TLC. Another aliquot was also concentrated, redissolved in 0.25M sodium phosphate buffer
(pH 7.3), residues were pantitioned into DCM containing DPA, then into aqueous HC} and
analyzed by MS.

A second aliquot (Liver-2) of the aqueous fraction Al was concentrated, redissolved in
acetone/water (20/1; v/v), and applied to a pheny! cleanup cartridge. The residues were
eluted (E1) with aqueous solvents. An aliquot of the aqueous eluate (E1) was concentrated,
redissolved in acetone, and the resulting precipitate was acetylated and subsequently
chromatographed using HPLC. The resulting fraction that contained the highest level of
radioactivity was analyzed by MS, acid hydrolyzed, and analyzed by HPLC and MS.

An aliquot (Liver-3) of the agueous fraction (Al) was concentrated, and residues were
redissolved in water, applied to a phenyl cleanup cartridge, and eluted in water (E4). One
aliquot of the water fraction (F4) was acid hydrolyzed, concentrated and redissolved in
water/acetone/methanol (1/1/3; v/v/v), and applied to a SCX column. Residues were eluted
sequentially in acetone, water, and aqueous HCl. The agqueous acid fraction, which
contained the highest level of radioactivity, was applied to a phenyl cleanup cartridge, and
residues were eluted in water. The resulting residues were hydrolyzed and applied first to a
SCX column then to a phenyl cleanup cartridge. The fraction containing the highest level of
radioactivity was acetylated, again applied to a SCX column, and the two fractions containing
the highest level of radioactivity were analyzed by MS. A second aliquot of fraction E4 was
chromatographed using HPLC, and the fraction containing the highest level of radicactivity
was rechromatographed using a different solvent system. The resulting fraction containing
the highest level of radioactivity was analyzed by MS, acetylated and further fractionated

12
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using HPLC. The resulting 1wo major fractions containing the most radioactivity were
analyzed by MS.

Milk.

Metabolite X was isolated from each of hree milk samples by a procedure that was similar
to the extraction procedure that isolated the metabolite X aglycone in the original metabolism
Study (1989; MRID 41585204). Specifically, milk proteins and lipids were precipitated with
phosphoric acid and then separated by centrifugation. The supernatant was mixed with
acetone to precipitate carbohydrates which were separated and then washed with acetone.
The precipitated carbohydrates were hydrolyzed with 0.5M HC! for 3 hours at 100 °C.
Metabolite X remaining in the hydrolysate was partitioned into DPA/DCM, and subsequently
partitioned into aqueous HCl. The hydrolysate (aglycone) of metabolite X was co-
chromatographed with hydrolyzed metabolite Y. The results indicated that the hydrolysis
products were identical.

13
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Table 5. Distribution and chanctedzationfidentification of TRR in goat Liver.

Substrste Fraction %TRR] PPM |Churacterization/ldentificalion
Liver-1 MeOH 96.2 § 16671
{17 332}
SCX column il 0511 |none
lacetonc and application
cluates)
SCX column 21.0 | 3.641 |3.641 ppm 21.0% TRR) wna designrated metabolite Y
{aqueous cluaie) . la conjugate) by TLC using two different solvent
sysicms
SCX column 73.0 1 12.645 (9.383 ppm (54.1% TRR) wdontified 5 unchanged parent
{(HCL e¢luate] by radic-TLC, 2,344 ppm (13.5% TRR) designated

metabolite Y, and 0.517 ppm (5.3% TRR) characterized(]
3 unconjugsled metabolite Y by TLC using two
diflcrent solven: systems

Liver-2 MeOH 959 | 16623
(17.332)
SCX column 4.6 | 0.792 [none
{acetone and applieation
¢luates)
SCX column 223 § 3.873 |Fraction Al
{aqueous eluste)
Acid hydrolysate .47 380
SEX column 20.8 | 3.615 |Fraction analyzed by TLC; results not reported
{HC] eluate)
DPA/HCL 18.0 | 3.118 |Residues in the resulting organic phase were

subacquently panitioned into aquecus HCI and anslyzed
by MS. MS resulis showed intentive ion (ms2 130} in
agreement with hydroxylated mepiquat chloride ion

Phenyl cartridge 21.6 | 3.75 |Fraction El
(equecus eluate)
Acelone precipitate 19.4 § 3361
Acetaie product 19.9 | 3.453 |An aliquol of the resuting acetatc residues was

subjected to HPLC analysis to further separate the
residues, and the main fraction was analyzed by MS.
Anather aliquot of the acetate residues was hydrolyzed
nd the produet was analyzed by HPLC and MS.

SCX column 589 | 10,213 |none
(HCL cluate)
Liver-3 MeQH 969 | 16788
{17.33Y
5CX column 6.5 1.13 |ronc
{aeetane and application
{continued) cluates)

{continued), 14
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Table 4. (continued)

Substrate Fraction ®TRR| PPM |Charactenzations/ldentification
Liver-3 (cont.) SCX columnn 23.0 | 3.993 |[Fraciion Al
{t7.330 {aqueous ciuatc)

Phenyt canndge 213 | 3.874 |Fraction E4

{aqueaus cluate}

Acid hydrolysate ND* ND  {An aliquot was HPLC chromatographed, the muin
fraction was again HPLC chromatographed (different
system) and 2ne aliquot of the main was antlyzed by
MS (reruits sgreed with assumption of a
Blyccrophosphoric acid conjugate of 4-hydroxymepiquat
chloride), another aliquot was acetylated, HPLC
chromatographed, and the two major fractions were
anslyzed by MS which confirmed shove assumption,

L _ The main fraction thowed t-vo mo)ecular ions indicating
a diacetate.
S5CX column 21.8 | 3.787
(HCI elunte)
Phenyl cartridge 20.0 | 3.478 (i) cochromatography with 4- and 3-hydroxymepiquat
{equeous cluate) chioride reference standards indicated that Metabolite ¥

is 2 4-hydroxymepiquat chloride conjugmx; {ii} the
¢lusic was chromatographed by HPLC. the main
fraction wia acetyhated and chro matographed on SCX
cotumn, the two main fractions were anatyzed by MS.
Comparnisan of the mast spectrum of & 4-acetoxy-
mepiquat chloride standard with that of the
hydrolyzed/acetylated metabolite Y was "similsr*

SCX column 547 { 9.476 |none
-l {BCL eluate)

WD =not determined.

; zation of Resid

Mass Spectral analyses of liver sample extracts identified, conjugated 4-hydroxymepiquat
glycerophosphate (metabolite Y), which accounted for 34.5% of the TRR (5.985 ppm), and
unconjugated 4-hydroxymepiquat chloride, which accounted for 5.3% of the TRR (0.917
ppm). Hydroxylation at the 4-position was confirmed by chromatographic comparison with
synthetic 3- and 4-hydroxymepiquat chloride standards. 2-Hydroxymepiquat chloride was
excluded because of instability of the isomer. The parent mepiquat chloride accounted for
34.1% of the TRR (9.383 ppm) in liver. The total percent of radioactive residues identified
in goat liver was 93.9% (16.285 ppm). Chromatographic comparison of hydrolyzed
metabolite X from milk with the hydrolyzed liver extracts indicated that metabolite X is also
a 4-hydroxymepiquat chloride conjugate and comprised 7.8-24.0% TRR (0.007-0.081 ppm)
of the milk samples analyzed. Metabolite X in milk was shows in the original study to be a
galactose conjugate in contrast to liver, in which the 4-hydroxy metabolite is conjugated with
. glycerophosphoric acid.

15
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The registrant proposed that mepiquat chloride undergoes oxidation to the 4-hydroxymepiquat
chloride and subsequent conjugation with galactose or glycerophosphoric acid. Molecular
Structures and chemical names of mepiquat chloride and known metabolites are summarized
in Table 6.

The submitted ruminant metabolism data are adequate pending submission of additional
informiation from the radiolabel validation study, which yielded the samples for metabolite
analyses. Specifically, the registrant must submit the specific activity of the final material
dosed, the dose rate ~quivalent in feed, the interval betweer, the last dose and sacrifice, and
the actual storage intervals and conditions.

16
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Table 6. .
: metabolites.

| Chemical Name
(Common Name)

R T TN et

Molecuiar structures and chemical names of mepiquat chloride and known

Structure

Matrices/MRID

N,N-dimethylpiperidinium cotton forage
chloride cottonseed 42330804
goat: 41585206
(mepiquat chioride) m G- kidney, liver, muscie,
R fat, and mitk
’ ' goat: 42394301 §
liver and milk
hen:
eggs and tissues 41585201
4-hydroxy-1,' goat: 42394301
dimethylpipendinium liver
chioride on .
{4-hydroxymepiquat chioride) @ .
we” ow, _J
1-Methylpiperidine goat: 41585206

{methylpiperidine)

N

M

CH;

kidney, liver, muscie,
and fat
hen: {putative)
muscle and skin 41585201

(metabolite X)

4-hydroxymepiquat goat: 42394301
glycerophosphate conjugate liver

{metabolite Y)

4-hydroxymepiquat galactose goat: 42394301
conjugate milk

In addition to the above, the following reference standards were used: 1-methyipiperidine,
piperidine, piperidine, and 3-hydroxy-1, I-dimethylpiperidinium chloride.

" BEST COPY AVAILABLE
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Poultry. BASF Corporation submitted data ( 1988-89;, MRIDs 41585201 through -03)
perwaining to the metabolism of [“Clmepiquat chloride in laying hens. Twenty seven hens
(hen group-1) received 36.1 mg of «, o'-labeled [“C)mepiquat chloride (specific activity
0.48 mCi/mmol; radiochemical purity of 99%) equivalent to approximately 254 ppm in feed
(B47x; see Table 7 for maximum theoretical dietary exposure calculations) for 6 days. Eggs
were collected twice daily and then pooled for the day. Animals were sacrificed
approximately 6 hours after the last dose. Samples were stored frozen <-18 °C for
approximately 9 months prior to initiation of analyses,

The registrant stated that, because of the low specific activity of the dosing material in the
first dosing group, large amounts of matrix material were coextracted with radiolabeled
residues hindering characterization of residues. Therefore, 2 second group of hens (hen
group-2j was dosed similarly to groap-1 except with [“Cimepiquat chloride at a Righer
specific activity (35 mg; specific activity 1.85 mCi/mmol; radiochemiral purity of 97%).
Samples were stored frozen <-18 °C for up to 6 months prior to initiation of analyses.

Table 7. Calculation of maximum theoretical dictary exposure in pouitry.
Feed Tolcranc;_ Percent in Feed Exposure (ppm)
Cottonseed meal > 10 0.2
Cottonseed soapstock 2 5 0.1
Other 0 85 0
Total — - 100 0.3 = Ix

'RAC tolerance; no feed additive tolerance established.

Total Radipactive Residues CTRR:

The TRR levels from group-1 and -2 hens and reported detection limits are summarized in
Table 8. TRRs were determined by direct liquid scintillation spectrometry (LSS) or by
combustion and subsequent LSS. The registrant performed more than one TRR analysis on
eiach substrate, The results presented here are from the registrants tables A2.3, A2.4, and
A2.5; values reported in the registrants Tables 2 and 3 may differ may from the presented

results. The presented results were used to determine %TRRs in subsequent Tables.

18
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Table 8. Total radioactive residues (TRR) in poultry tissues and eggs from hens dosed with
) mepiguat chloride a1 254 ppm.

TRR (ppm)
Marrix Hen Group-{; Detection Limit | Hen group-2; | Detection Limit
0.48 mCi/mmol (Hen Group-1) | 1.85 mCi/mmol | (Hen Group-2)
Kidney 2,803 0.046 4.551 0.008
Liver 1.356 0.046 0.996-1.449 0.008
Muscle 0.247 0.010
Thigh 0.324 0.088
Breast 0.297 0.052
Fat 0.227 0.076 4.14 0.022
 Skin 0.525 0.040 L1zl 0014
Eggs (day): 0.042
<0.008
0.305
0.583 :
0.908 ) 1.018
1.272

“Type unspecified. “Fat solids only. “Skin solids only; tissue fluid 2,076 ppm.

o0/ zation of Resid
Eggs.

Residues were extracted from eggs (hen groups 1 and 2) into MeOH. Aliquots of the MeOH
fractions from group | were was adjusted to 7.4 pH (El). Residues from hen group-2 eggs
were applied to a cation exchange column (SCX), and the resulting acetone/HC) eluate was
adjusted to pH 7.4 (E2). EI and E2 fractions were applied to an extrelute column and eluted
in @ DPA/DCM solution. Residues were then partitioned inlo aqueous HCI and analyzed by

TLC using two solvent systems. These results are summarized in Table 9 below,
Tissues.

Residues were extracted from tissues (liver, kidney, muscle, fat, and skin) of group-1 hens
into MeOH. Aliquots of the MeOH fractions were adjusted to pH 7.4 (T1). TI fractions
from liver, thigh, and breast muscle samples were applied to an extrelute column, eluted in a
DPA/DCM solution, partitioned into aqueous HCI, and further purified by column
chromatography (Sephadex LH 20); residues were eluted in McOH (F1). T1 fractions from
fat and skin were purified by column chromatography (silica gel); residues were eluted
sequentially in acetone, acetone/MeQH (7/3; viv), acetone/MeOH (1/1; v/v), MeOH, and
methanolic HCl (F2). The Ti kidney fraction was applied to a cation exchange column
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{Dowex), and residues were eluted sequentially in acetone and 1M HCl (F3). Residues in
the final fractions (F1 through 3) were then analyzed by TLC using two solvent systems.

Residues were extracted from hen group-2 samples of liver, kidney, muscle, and
homogenized skin and fat into saturated aqueous NaCl, Residues were then partitioned into
acetone, and the precipitates were removed by filtration, resulting in acetone (A1) fractions
and precipitated residues. In addition, the liver residues were then applied 1o a cation
exchange column (SCX), and cluted in acetone (A2). Al and A2 fractions were analyzed by
TLC using two different solvent systems. Fat and skin samples from hen group-2 were
homogenized and a liquid lipid layer was separated. Fluid from the skin was applied to SCX
column and residues werc eluted with aqueous HCI; TLC analysis (silica gel and alumina)
identified 1,975 ppm (95.2% TRR) as unchanged parent. The fat lipid fraction was not
further characterized (0.022 ppm).

20
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Table 9. Distribution and ehasacierizationsidentificatios of TRR in eggs and hen issuzs.

Substrate Fraction %TRR PPM  |Characterization/Identification
Eggs (Hen Group-1) MsOH 21.5 0.831  |adjusted to pH 7.4: fraction E]
{0.508)
Extrefute coturnn h.e 0.65¢  |TLC analysis (sitica gel) identified 0.650 pom
{(DPA/DCM efuats); (71.6% TRR) #s unchanged parent; TLC
HCIH,O pastition analysis (alumina) identilied 0.623 ppm (68.6%
TRR) as unchanged parent and 0.026 ppm {1.5%
TRR} a3 unknowns
Unextracted 4.4 0.040 |none
Eggs (Hen Group-2) MeOH $2.0 0.937
{1.018]
(day-5) Cation exchange (SCX) 84.4 0.861 [adjusted 10 pPH 7.4: {raction E2
{HC! eluate)
Extrelute calumn 8s5.9 0.874  |TLC analysis (sihea gel) identified 0.874 ppm
(DPA/DCM eluate); 185.9% TRR) as unchanged parent; TLC
HCVH,O pastition -~ anslysis (afumina) identified 0.874 ppm (85.9%
. TRR) 43 unchanged parent
Unextraeted 4.1 0.042 |none
Liver (Hen Group-1) MeOH 8%.0 1.206  [adjusted to pH 7.4: fraction Tt
{1.3%56]
Extrefute column 559 0.758
(DPA/DCM cluate);H O/HCI
LH20 column 62.0 0.841 |Fraction Ft: TLC analysis (silica gel) identified
(methanol efuste) 0.813 ppm (59.9% TRR) as unchanged parcnt,
and 0.028 ppm (2.1% TRR) 83 an unknown:
TLC analysis (alumina) identified 0.84] pprm
(62.0% TRR) a5 unchanged parent
Unextracted 2.5 0.129  inone
Liver {Hen Group-2)  {Ssturated NaCUH, 0 101.¢ 1.0%5
(1.083)
Acetone B7.% 0.951 Fraction Al
5CX column 86.5 0.935
{HC] cluate)
Acetone 8%.¢ .972  [Fraction A2: TLC analysis isilica gel and
slumina) identified 0.964 ppm (89 1% TRR) a»
unchanged parent
Unextracted/precipitated total 11.7 0127  [none
Kidney {Hen Group-1) iMeOH _ 9.3 2.588  Jadjusted to pH 7.4: fraction Ti
(2.8603)
SCX column 84.6 2370 {TLC analysin (silien ge(] identified 2.37 ppm
{(HC( eluate) (84 6% TRR] as unchanged parent
Unextracted LRy 0.248 |none
{continued). 21
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Table 9. {continued)

Fraction ®TRR PPM  {Charscterization/identification
Kidney (Hen Group-2) |Saturated NaCUH,0 93.1 4.238
(4.551
) Acclone %0.0 4093 {Fraction Al: TLC analysiy (siliea gel and
slumina) identified 4.093 ppm (90.0% TRR) as
unchanged parent
]
Unecxtracted/precipitated total 9.4 0.428 inone
Breast muscle MeOH 9}.0 0.270  |adjusted to pH 7.4 fraction TI
{Hen Group-1)
{0.297) Extrefute column %9 8234
{DPA/DCM cluste);H,0/HC]
LH20 column 738 0.218  |Fraction F}: TLC aneiysis lsilica gel] identified
{MeOH ciuste} 0.200 ppm (67.5% TRR} as unchanged parent,
and 0.03] ppm 110.6% TRR) as
tethylpiperidine; TLC snalysis (alumine)
identified 9.187 ppm (63.2% TRR) as unehanged)
parent, 0.011 ppm (3.6% TRR) a3
methylpiperidine. and 0.030 ppm (11.2% TRR)
3% &0 unknown
Unextracted 5.8 0.026 |none
Thigh musele MeOH 0.7 0.294  ladjuriod to pH 7.4: fraction T1
{Hen Group-1}
(0.324) Extreiute column 68.9 8.223
(DPA/DCM eluste);H,0/HC]
LH20 column 691 0.214  {Fraction Fl: TLC znalysis isilica gel} identified
(MeOH eluste) 0.128 ppm (58.1% TRR) as unchanged parent,
and 0.032 ppm (3.8% TRR} 1 methylpiperidine;
TLC analyais (slumins) identified 0,198 ppm
(6).2% TRR} a8 unchanged parent, 0.009 ppm
(2.7% TRR) as methylpiperidine, and 0.0}3 PPM
(4.0% TRR] a2 an unknown
Unextracted 9.7 0.031 (none
Muscle (Hen Group-2) |Satursted NaCVH,0 §5.0 0237
(0.247)
Acetone 98.5 0.242  [Frection Al: TLC anaiysis isilica ge! and
slumina| identified 0.242 ppm (98.5% TRR] 2
unchanged parent
Unextracted/procipitaicd total 1.7 0.019  |none
Fat (Hen Group-1) MeOH 575 0.}87  [adjusted to pH 7.4: fraction Ti
02
™ Silica gel column 74.8 0.207  |TLC amalysis (siliea gel) identified 0.207 pptn
{(MeOH HC! cluate) (74.8% TRR] as unchanged parent; TLC
analysis (alumina) identified 0,189 ppm (58 2%
TRR] as unchanged parent, and 0.018 ppm
(5.5% TRA) as an unknown
Unextracted 80 0070 ({none
(continued). 22
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Table 9. {continyed}

i Subsirate

_ __ |Fraction Characterization/Identification
Fat (Hen Group-2) Saturated NaCUH,O 94.7 3.927
{4.14)

Acctone 92.1 3.812  [Fraction Al: TLC analysis (sitica gel and
aluming) identificd 3.81 ppm (92.1% TRR) a5
unchanged parent

Unextracted/precipitated total L3 0.062 inone
Skin (Hen Group-1) MeOH 48.0 0.152  ladjusted to pH 7.4: fraction T1
{0.525)

Silica gel column 2t 0.16%  ITLC analysis (silica gel) identified 0.169 pPpm

(McOH HC! eluate) (32.1% TRR) 83 unchanged parent; TLC
analysia (slumina) identified 0.156 ppm (29,7%
TRR) as unchanged parent, 0.007 ppm (1.3%
TRR) as methylpiperidine. and 0.005 ppm (1.0%¢
TRR) &5 an unknown

Unextrected 16.6 0.087 |none
Slu'n {Hen Group-2) Saturated NaCL/H,0 87.3 0.97¢ |Fluid from the skin waa applied to SCX column
H(1.121) ' and eesiducs were eluted with aqueous HCH
(1.975 ppm, 95.2% TRR); TLC analysis (sitica
gel and alumina) idestified 1.975 ppm (95.2%
TRR) as unchanged parent

Acclone 86.6 0.969 |TLC analysis (silica gel and stumina) identified

0.969 ppm (86.6% TRR) as unchanged parent
Unextracted/precipitate total 8 0.043  [none
________________ e Ty P Tl TP o Pyt e ey

TLC analyses of the group-2 hen sample fractions identified 85.9-98.5% of the TRRs in egg,
tiver, kidney, muscle, fat, and skin as unchanged parent. TLC analyses of group-1 hen

. sample fractions gave slightly different profiles. The major residue in each sample was
unchanged parent, which accounted for 29.7% of the TRR in skin to 84.6% of the TRR in
kidney. In addition to residues of parent, methylpiperidine residues were identified in breast
muscle (3.6-10.6% TRR; 0.031-0.011 ppm) and thigh muscle (2.7-9.8% TRR; 0.009-0.032
ppm), and skin (1.3% TRR; 0.007 ppm). Unknowns found in the group-1 samples that were
not found in the group-2 samples ranged from 1% of the TRR (0.005 ppm) in skinto 11.2%
of the TRR (0.03 ppm) in breast muscle. Differences in metabolite profiles may have been
due to differences in storage intervals, Group-1 hen samples were stored for 9 months were
as group-2 samples were storsd for only 6 months. The registrant atiributed profile
differences to cleaner extracts in the group-2 samples due to the administering of radiolabeled
material with a higher specific activity. :

The available poultry metabolism data are adequate. The major residue in eggs and tissues is
unchanged parent.
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BASF tested their residue method 286 (1991; MRIDs 42394303 and -04) using tissues and
milk from goats that reportedly received nominal daily doses of 1000 ppm of o, o’-labeled
[*Clmepiquat chloride (specific activity 2.45 x 107 dpm/mg; radiochemical purity 97.4%) for
8 days. Poultry tissues and eggs were also tested, although details of the in-life study were
not provided. The registrant did not clearly indicate the specific activity of the final material
dosed, the dose rate equivalent in feed, or the interval between the last dose and sacrificed
for ruminants or poultry. In addition, for poultry, the number of days dosed, and the
radiochemical purity were not provided.

Ruminant liver samples generated for lhese validation studies were also subject of a
metabolism study (1991; MRID 42394301) reviewed in this document. Determination of the
adequacy of those metabolism data is pending submission of the in-life information. In
addition, these in-life data are required to determine if the new samples generated for these
studies are representative of the samples used to delincate the nature of the residue in
animals.

BASF method 286 is notably different from the PAM Vol. Il Method 1 enforcement method.
BASF method 286 involves extraction of residues by maczrating the sample in a water/

2M HcVacetone (100/1/200; v/v/v) solution, The extract is filtered, concentrated, and
washed with DCM. The Ph of the acidic aqueous phase is adjusted to alkaline. Residues are
partitioned into DCM containing dipicrylamine, then into acidic agueogus sotution,
concentrated, and applied to an alumina column. Residues are then eluted with
acetone/methanol (95/5; v/v), concentrated, and determined by ion chromatography using
conductivity detection. LSS results for each extraction step are compared with IC analysis of
the final extract (values in shaded rows) in Table 10. The reported detection limit is 0.05
ppm for mepiquat chloride. Recoveries from samples fortified with mepiquat chloride are
summarized in Table 11 below.

In addition, goat liver samples were concurrently analyzed using a modification of method
286 that involved extraction of residues into MeOH insiead of water/Hcl/acetone, The
me:hanol extraction procedure improved the extraction efficiency to 83.5% TRR (13.41 ppm)
from 64.9% TRR (10.6 ppm). However, when residues were subsequently partitioned into
acidified H,0/acetone, precipitates were formed and the soluble residue levels dropped to
62.3% (10.0 ppm). This modification to BASF method 286 does not provide significant
improvement to the liver extraction efficiency.

The registrant has shown that BASF method 286 adequately recovers residues of mepiquat
chloride from animal tissues. The metabolism and validation studies concur that 46.7%-
34.1% of the TRR in ruminant liver (generated for the validation study and analyzed by both
metabolism and validation studies) is unchanged parent. However, the goat metabolism data
also indicate that radioactive residues other than parent are present in liver and milk at levels
>10% of the TRR.

24
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If the 4-hydroxymepiquat metabolites identified in the goat metabolism study are found to be
of toxicological concern, additional methodologies and radiolabeled validation data wil] be
required. After all residues of toxicological concern have been identified, and adequate
radiolabeled validation data have been submitted for those residues, the registrant must
submit data from an independent laboratory validation of BASF method 286 The registrant
must then submit a copy of the method (including any required modifications) for Agency
validation so its adequacy as an enforcement method can be determined. The registrant must
also submit the in-life information on the samples generated for this study as required in the
nature of the residue section.
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Table 11.

Recoveries of mepiquat chloride from fortified poultry and ruminant tissues as

_ determined by BASF method 286,

Fortification A
Substrate MRID Level
Poultry:
Eggs 42394302 0.05 65.8-99.2 (4)*
5.0 59.1, 59.3, 66.2-76.9 (5)
i 42394304 1.0 72.3 £
Muscle 42394302 0.05 90.5-101.3 ()
5.0 74.8-82.8 (5)
42394304 0.4 60.3
Liver 42394302 0.05 82.7-90.3 (5)
' 5.0 86.2-89.5 (5)
42394304 1.0 90.8
Skin 42394302 0.05 98.2-108.0 (4)
5.0 71.3-79.6 (5)
42394304 1.0 86.9
Fat 42394302 0.05 914108, T (5) |
5.0 73.3-84.8 (5)
42394304 1.0 84.7
Ruminant: (Cow)
Milk 42394302 0.05 76.2-90.1 (5)
5.0 67.7-83.7 (5)
42394303 0.3 69.7
Muscle 42394302 0.05 68.8-121.7 (5)
5.0 77.5-90.0 (5)
B 42354303 5.0 81.1
Fat 42394302 0.05 82.6-110.0 ()
5.0 74.G-80.0 (5)
42394303 0.3 81.4
Liver 42394302 0.05 89.2-98.4 (5)
5.0 77.9-88.6 (5)
42394303 20.0 78.5
Kidney 42394302 0.08 £7.6-100.6 (3)
5.0 65.3-68.4 (5)
43394303 20.0 85.0
T —
“Recoveries corrected for residues in controls (all <0.01 ppm). "Number of samples

analyzed.
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