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1. Chemical characterization of the test substances
{analytical standard or authentic substances) was

conducted following FDA Good Manufacturing
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to their use in this study.
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MK-0244 (4°-deoxy-4°epi-methylamino avermectin Bl) is propoced
a8 an insecticide to be spplied st low levels to various
vegetables such as lettuce, celery, broccoli and cabbege. It
is & mixture of two homologs. which differ by s methylene
or:up. defined as not less than 90% Bla and not sore than 10%
.1 »

A method was developed and published (Prabhu, et al, 19%1) to
determine the residue of the perent MX-0244 (Bla and Blb) as
wall as an sxpected photodegradation product, the dalta 8,9 2
isomer, in celery and lettuce. Plant metasbolisa studies
(Crouch et al, 1992) hsve more recently determined that o
nathod mey be needed to monitor residues of not only the
parent MX-0244 (Blas and BlD) and its delta 6.9 isomer (2)
photodegradate but slso other possible degradation products:
d°-epi-amino-4*-deoxy avermectin Bl (L-65),649 « L '649), 4°-
epi~(N-formyl)anmino-4°*-deoxy svermectin Bl (L-(.7,831 = L'831}
and 4°-epi- (N-methyl-N-formyl)amino-4° -deoxy avermectin Bl (L-
660,599 » L'399). The degredstes (also termed metabolites cr
photometsbolites) In edditjion to the perent NX-0244 may be
considered part of the total toxic residue. The published
method wes unable to adequately recover the L'S99 and L'68)]
residues 80 the method wes revised.

The revised method (244-91-)) was developed and validated at
the Merck Resesrch Laboratories in Rahway, New Jersey to
determine all of these compounds. The method consists of
extracting the residue from the matrix with orgenic solvgnt,
removing the <o-extractives with solid phase or liquid-liquid
extrections and derivatizing to detect fluorescent deriveeiy¢s
onh & reverse se high pressure liquid chromatograph wi¥h
tluorescence detection. The method sepsrates the ionizable
compounds from the neutral compounds and there ard..bo
separate solutions injected onto the KPLC to quantitstd ;c;
dilferent compounds. The method velidation was performeqd,

fortitying the metrix with solutions of various standards.oxr
suthentic substances and then asseaying Cthe sanples ap
dessribed in the sethod. Yetes

. . :
This report describes the results of the validation. Teble-t
sSummirizes the aversge method recoveries found for leafy
vegetables (lettuce and celery) end cole crops (cabbage and
broccolil for each of the compounds investigated. The
validation has demonstrated that the method will aschieve
sccepiable recoveries renging f(rom 70-1208 for both the Bla
and B1h components of perent ME-0144. Acceptable recoveries
for the degredates. which are expected to be minor components
9f the total toxic residue, are defined as being in the range
of 43-1108, Fortificetions to demonstrate the quentitation
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range were made at concentrations from approximately 5 ng/g to
240 ng/g. The lower limit of quantitation established for all
matrices was S ng/g.

Following the completion of the
experimental work in the validation, criteria were established

for the performance of the method and the method has been used
for the determination of incurred residues from field trials.
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Table 1

Summary of Average % Recoveries Over ALl Concentrations
for MK-0244 and its Metabolites (Degradates)
(Siudy No. 93670)

Matrix All
Compound Celery Lettuce  Broccolf Cabbage  Matrices
Fortification

(%)
(Conc. Range)

MK-0244 Bla 94 102 80 100 94
(5 - 120 ng/g)

MK-0244 B1b 98 110 83 107 100
(5 ng/p)

89Z 87 77 58 84 76
(5 -52ng/p)

MK-0244 Bla+89Z 100 90 68 85 86
(10 - 240ng/g)

L'649 &8s 83 55 80 75
(5 - 120 ng/g)

L'599 . 43 61 64 90 65
G ng/p)

L'831 NA 54 NA 64 59
(5 ng/p)

L'599 + L'831 57 . 85 54 72 60
(10 - 240 ng/g)

NA = Not individually fortified in this matrix.
Numbers rounded to nearest unit.
Calculated as described in method.

012 €18:243-3357¢



II. PROCEDURES
A. Bample Nandling

Samples of the various matrices were initially obtsined from
commercial sources (grocery stores) for methods development.
When samples from residue field triasls became available, with
a known pesticide treatment history, extra material from the
control samples collected in various trisls wes used in the
validation, Table 11 tracks the sample history of the
untreated control samples from residue field trisls used in
the validation. MNore details about specific trisls cen be
found in the appropriate trial reports. Samples from the
grocery stores (used only during methods development) were
obtained fresh and then were frozen before or after
processing. Samples from field trials were received frozen
and were kept frozen until processing. All samples were
stored frozen at or below -10 degC except during limited
handling such as processing and analysis. The sarples were
processed at Three Bridges using a Hobart food processor and
shipped frozen with dry ice to the laboratories in Rahway, New
Jersey. The wvalidation consisted of assaying untreated
control matrix samples as well as fortifjed control metrix
samples, The assays were performed during 1992.

013 618'244-93670
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03/19/92
05/19M2
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Table 11
History of Trial Sampies Used for the Method 244-92-3 Validation
(Study No. 93670)
Matrix Trial Date Date
Semple Processed Shipped (0
D Rahway
CELERY 001-91-1019R-10 04092 o092
001-91.0004R - } oviam 01492
001.91-0006R - 1 0421m2 o192
LETTUCE 001-90-6017R-) 03/09/92 030W92
001-90-601 7R -4 030992 03X09/92
BROCCOLI 001-91-1033R.9 051992 08/19M2
001.98.103)R-10  OW19M2 0571992
CABBAGE 001-91-0027R-10  OVI9M2 0V24M2
001-9)-0027R-14  0)20M2 0yv24M2

014

032592

618-244-93670
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». Mathod
{1) Method Summary

A representative 10 gram subsample from each processed sample
was homogenized with a mixture of ethyl acetate, water and
acetonitrile. In those samples from which method recovery was
determined, the matrix was fortified first with an
acetonitrile solution of standards and/or authentic substances
and that volume of acetonitrile replaced the same volume of
acetonitrile added for extraction. The ethyl acetate extract
and macerate were shaken and the mixture centrifuged. The
supernatant ethyl acetate extract was removed and additional
ethyl acetate transferred to the macerate for shaking,
extraction and centrifugation. The combined ethyl acetate
extracts were loaded onto a prepared propylsulfonyl (PRS)
cation exchange cartridge column. The ionizable compounds,
MK-0244, its 8,9 isomer (Z) and the amino degradate (L'649),
were retained on the column and the neutral degradates, the N-
formyl (L'831) and the N-formyl-N-methyl (L'59%) compeounds,
were eluted through the column and collected in the ethyl
acetate load. The ethyl acetate was retained until the
neutral fraction isolation was completed as described below.

The PRS column containing the ionizable compounds was eluted
with a solution of ammonium acetate in methanol to isolate MK-
0244, its 8,9 isomer and L'649. The methanolic eluant was
usually split in half. One half was retained for possible
reassay and the other half was evaporated to 1 mL. Water and
ethyl acetate were added and the avermectin residue was
extracted into the ethyl acetate phase, leaving the ammonium
acetate in the agueous phase. The ethyl acetate was
evaporated to 1 mL and acetonitrile was added. The samples
and corresponding external standard solutions were derivatized
with trifluorcacetic anhydride in the presence of N-
methylimidazole. The derivatized samples and standards were
injected on a reverse phase HPLC with fluorescence detection.
Quantitation was based on comparison with the external
standards.

The neutral compound fraction of the samples was isolated by
evaporating the ethyl acetate eluent (collected from the PRS
column)} to dryness and reconstituting in methylene chloride
and hexane. This mixture was loaded onto a prepared
aminopropyl normal phase solid phase extraction cartridge
column. The column was washed with toluene and isopropanol in
hexane and eluted with a solution of ethanol in ethyl acetate.
The ethanolic ethyl acetate was usually split in half. One
half was retained for possible reassay and the other half was

015 618-244-93670
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evaporated to dryness. Methanol was added to reconstitute the
residue; water and hexane were added and the degradates {or
metabolites) were extracted into the hexane phase. The hexane
extracts were evaporated to dryness and reconstituted in
acetonitrile. The samples and corresponding external
standards were derivatized with trifluorcacetic anhydride in
the presence of N-methylimidazole. The derivatized standards
and samples were injected on a reverse phase HPLC with
fluorescence detection. Quantitation was based on comparison
with the external standards.

The neutral compounds have sufficiently stable rotational
isomers {rotamers) that the isomers resulted in incompletely
resolved but distinct HPLC bands or peaks. Thus, total peak
area responses within the retention time region of interest
have been used to measure the total amcunt of L'831 Bl and/or
1.'599 Bl present. Under the cleanup and chromatographic
conditions used in this method, it was not possible to
separately quantitate L'831 from L'599 except in those
instances where only one or the other was added for method
recovery.

The method was able to distinguish as separate residues, the
amino-avermectin degradate (L'649 Bl), the Bla component as
well as the minor Blb component of the parent MK-0244
{including its delta B,9 isomer) and a combination of the
neutral N-formyl-N-methyl (L'599 Bl) and N-formyl (L°'831 Bl)
degradates.

The method had a limit of detection of 1 ng/g (0.001 mg/kg)
for each separate resultant value (i.e., L'649 Bl; MK-0244 Bla
+ 8,9-2 isomer Bla; MK-0244 Bld [+ 8,9-2Z isomer Blb by
analogyl]; L'599 Bl + L'831 Bl). The method was validated so
that the lowefr limit of quantitation is 5 ng/g (0.005 mg/kg)
for each residue value group. The samples were assayed in
batches or sets; each set had at least one untreated control
sample to demonstrate the lack of contamination in the method.
Multiple recovery samples were run in each set to validate the
method's perfoxrmance. There were different combinations of
standards (or authentic substances} fortified onto the matrix
as well as some individual compounds fortified onto the
matrix, as described in the protocol, to verify the

effectiveness of the method in the presence of the other
compounds.

More details about the method used for the determination of
the residues reported herein may be found in the method
description, Analytical Research Method 244-92-3. For the
sake of convenience, the two parts of the assay, ionizable and
neutral, were frequently described as the A assay (or A-side)
and the B assay (or B-side), respectively.

01‘5 61&“244&&3670
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{2) Fortification Procedures and Standards

Table III-A lists the stock standard solutions used in the
validation while Table III-B lists the working standard
solutions. Table III-C summarizes the combination of
compounds examined in the fortification experiments. This
table summarizes the number of samples for which the specified
fortifications were determined by completing both the A
{ionizable) and B (neutral) sides of the assay. The
combinations examined the various permutations possible for
incurred residue, to show that the method wags wvalid
regardless of the combination of analytes present in the
sample. Sample combinations a through m were specified in the
protocol and were assayed as part of the full validation.
Lettuce and cabbage were the matrices studied in the full
validation described in the protocol. Samples beyond those
specified in the protocol were assayed either as part of the
limited validation or additional combinations. The limited
validation was performed on celery and broccoli and was
intended to demonstrate the utility of the method without
change for these matrices.

In general, standards for guantitation or fortification were
prepared from the reference standard or authentic substances
cited below. The material was weighed using an analytical
balance and dissolved in acetonitrile to make a concentrated
stock standard solution in a volumetric flask. Working
standards were prepared by diluting aliquots of the stock
standard solution with additional acetonitrila in a volumetric
flask. The test substances {either reference standard or
authentic substances) used in the validation are listed@ in
Table III-A. The materials were originally characterized
under the USFDA Good Manufacturing Practices (21CFR211)}
regulations but have been recently characterized following the
USEPA FIFRA Good Laboratory Practices regulations (40CFR160).

Copies of the certificates of analyses are included in the
appendix.

MK-0244 Bla (from reference standard L-656,748-0525003
containing both Bla and Blb) was used as the standard for
comparison for the Bla component as well as for the Blb
component. It is also used for their corresponding delta B, 9-
Z isomers since the delta B8,9-Z isomer yields the same
derivative as the parent MK-0244. The delta 8,9-2 isomer of
the Bla component (authentic substance L-695, 638-001C001, also
designated as 8,9 Z or just 2Z) was prepared and this
relationship was established by chromatographic comparison of
the derivatized authentic samples. The delta 8,9-Z isomer of
the Blb component is considered to behave in an analogous
manner. Consequently, the residue quantitated at the

017 618’24—4'93670
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retention time of the parent derivative represents the sum of
the parent plus its delta B8,9-Z isomer. The Elb and Bla
components were resolved.

The authentic substance of the jonizable degradate 4°-epi-
amino-4"-deoxy avermectin Bl (L'649 Bl from L-653, 649-0055001)
was used for the quantitation of the L'649 residues. The Bla
and Blb components were usually incompletely resolved and so
the total peak area was used for the quantitation of their
sum,

Solutions of each neutral compound Bl (prepared from authentic
substances L-657,831-0005008 and L-660,599-000N004) as well as
an approximately 1:1 mixture of L'831 and L'599 were used to
quantitate the neutral compounds.

Fortifications were prepared by aliquoting solutions of the
stocks or working standards onto the matrix. Multiple
aliquots of different solutions were needed to fortify a small
known volume onto the matrix and to have various combinations
of both neutral and ionizable compounds in the fortification.
As discussed above, the different combinations were designed
to document the performance of the method for both parts of
the assay procedure in the presence of the other compounds.

HPLC standards were prepared by aligquoting 0.10, 0.20, 0.50,
0.80 or 1.00 mL of individual standard solutions of either MK-
0244 Bla, the delta 8,9-Z isomer of the Bla component, and
L'649 for the ionizable assays or L'831 and L‘599 {both
individually and in combination) for the neutral compounds .
MK-0244 Bla standards were also injected with the neutral
compounds, for future reference. The resultant concentrations
of the HPLC standards, following derivatization, ranged from
approximately 1 ng/mL to 10 ng/mL for MK-0244 Bla, 8,9 2,
L*649 B1, L'831 Bl and L*599 Bl or approximately 2 to 20 ng/mL
for the combined standard of L'831 Bl plus L*'5%9 B1,

Solutions of the MK-0244 standard were prepared before this
study began, during methods development, and fresh solutions
were prepared for the wvalidation. These solutions of
different ages were compared as a measure of standz+d solution
stability under the conditions of storage (MEMO: Kicks to
Wehner, August 7, 1992, revised May 3, 1993). Ffolutions of
the metabolites have also been compared (MEMO: Morneweck to
Wehner, December 14, 1992). The solutions were stable under
the conditions of use and for the time periods used.

018 618-244-93670



Table III-A

Summary of Stock Standard Solutions

(Study No. 93670)
Std No. | Compound L-Number As is Final
Purity % Concentration
mcg/mL

#402 MK-0244 B] L-656,748-0525003
| MK-0244 Bla 93.6 97.53
MK-0244 B1b 38 3.96
#399 8,9 isomer Bla | L-695,638-001C001 92.9 108.1
#396 L'649 Bl L-653,649-0058001 95.6 100.6
#393 L'599 Bl L.-660,599-000N004 94.4 106.1
I #292 L'831 Bl L-657,831-000S008 89.4 101.1

019 618-244-93670



Table HI-B

Summary of Working Standard Solutions
(Study No. 93670)

Sid. No. Compound Std. Used Final Concentration
for Prep. ng/mL

#408 MK-0244 Bl #402 6050 (Bla), 245 (B1b)
409 MK-0244 B1 402 2540 (Bla), 103 (B1b)
410 MK-0244 Bl 409 | 254 (B1a), 10 (B1b)
411 MK-0244 Bl 409 50.7 (Bla), 2.1 (B1b)
#412 8.9 isomer Bla #399 6060

413 8,9 isomer Bla 399 2600

414 8.9 isomer Bla 413 260

415 8,9 isomer Bla 413 519
#416 L'649 Bl #396 6030

417 L'649 B] 396 2410

418 L'649 B! 417 241

419 L'649 Bl 417 48.3
#420 L'599 Bl #393 5940

421 L'599 Bl 393 2550

422 L'599 B1 421 255

423 L'599 B1 421 50.9

#424 L'831 Bl #292 6070

425 1.'831 Bl 292 2430

426 L'831 Bl 425 243

427 L'831 Bl 425 48.5 I
#428 . MK-0244 #409 50.7

L'649 417 483
#3429 L'599 w4zl 509 994 (Total
L'831 425 48.5 L'599 + 1.'831)

020 618-244-93670
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Table NI-C

(Study No. 93670)

Combinations of Compounds Fortified in
Leafy Vegetables or Cole Crops

Compounds (in ng/g approx. conc.)

Bla  Blb B89 L6499 LS9 L8l

n Protocol ID

15

120

120

126

120

120

120

-3

120

120

120

120

-3

120

120

120

120
120

10

2 = pumber of tamples successfully performed in the validstion.
NI = oot determined because below or above sandard curve,

618:244-93670
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{3) Conditions

Four different combinations of HPLC instrurents were used in
the method validation.

HPLC Instrument C:

Pump: Spectra-Physics B700XR.
Autoinjector: Spectra-Physics 8780XR:
injection volume = S0 microliters
Column Heater: FIAtron CH-30, set at 35 degC.
Detector: Waters 470 fluorescence; excitation set
at 165 nm and emission set at 470
nm; Xenon lamp.
Integrator: Spectra-Physics Chromjet model 4400;
chart speed 0.25 cm/min.
Column: ES Irdustries Chromegabond MC-18
(15 cm x 4.6 mm id).
Guard Column: ABl/Rainin OD-GU RP-18; (30 x 4.€ mm.)
Mcbile Phase: 94:6 methanol:water at 1 mL/min.

HPLC Instrument F:

Pump: Spectra-Physics 8800,
Autoinjector: Spectra-Physics 8780;
injection volume = 50 microliters
Column Heater: FIAtron CH-30, sat at 35 degC.
Detector: Waters 470 fluorescence; excitation set
at 365 nm and emission set at 470
nm; Xenon lamp.
Integrator: Varian 4270; chart apeed 0.25 cm/min.
Column: ES Industries Chromeyabend MNC-18
(1S cmx 4.6 mm id).
Guard Column: ABI/Rainin OD-GU RP-18; (30 x 4.6 mm.)
Mobile Fhase: 94:6 methanol:water at 1 mL/min.

022 618-244-93670
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HPLC Instrument R80L-12):

HPLL

Pump ¢
Autoinjector:

Column Hester:
Detector:
Integrator:
Column:

Guard Column:

Mobile Fhase:

Instrument M:

Pump:
Autoinjector:

Column Heater:

Detector:

Integrator:
Column;

Mobile Phase:

Spectra-Physics 0800.
Waters WISP 7108;
injection volume = 50 microliters
Fiatron CH-30, set ot )5 degC.
Hitechi F-10%0 fluorescence; excitation
set ot 165 nm and emission set at
470 nm; Xenon lamp.
Spectra-Physics model 4270
chart speed 0.2% cm/min.
£8 Industries Chromegabond NC~-18
(15 cmx 4.6 )m §id4).
Alltech Absorbosphere C18 Cartridge;
{10 X 4.6 =)
93:7 methanol :water at | mi/min,.

Spectra-Physics 8700XR.

Maters WISP 7108,
injection volume = 50 microliters

None - run st amblent tempearature.

Maters 470 fluorescence excitation set at
65 nm and emiagsicon set at 470 nm;
Xenon lamp.

Spectra-Fhysics Chromjet Model 4400;
chart speed 0.2% cm/min.

ES Industries Chromoegabond NC-18
{15 cm x 4.6 pm 3d).

2)3:7 mathanol:water at 1 ml/min.

023 618-244-93670
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(4) Data Bandling and Calculations

The samples were calculated versus the external standard
curves, as mentioned in the method summary above, using the
peak areas at the appropriate retention times. Standards for
the 1onizable compounds consisted of MK-0244 Bla, delta 8,9
isomer Bla and L*'649 Bl. Standards for the neutral compounds
consisted of L'831 or L'S99 alone and an approximately equal
mixture of L'831 and L*'S599 to cobtain a combined peak area for
a total value. A linear regression fit to the standard curve
data (plotting peak area versus concentration) generated an
equaticn which was then used to calculate the concentration of
the samples. The procedure used for calculating the results
was described in a memc Wehner to Egan, dated July 27, 1992
and entitled *validat:ion of RS/l Procedure to Calculate
Residue Results.®" Table IV summarizes the standard curve
information for each set.

The recovery of the delta 8,9 i1somer was calculated versus a
standard curve of its authentic substance as well as versus a
standard curve of the MK-0244 Bla standard. The recovery of
MK-0244 Blb was detormined frcm a MK-0244 Bla standard curve.
The recovery of L'599 fortified without the presence of L'831
was calculated versus a standard curve of the L'599% authentic
substance aa well as versus a standard curve of a mixture of
L'S99 and L*8l1. The L'831 individual recoveries were
similarly calculated versus its own authentic substance as
well as versus the mixture., This was to demonstrate the use
of a more limited number of standard curves for the
determination of incurred residue wnich could contain an

unknown combination of MK-0244 + delta 8,9 i1somer or L'S99 +
L-8ll.

(S) Deviations to the Method and Protocol

There ware no deviations to Analytical Research Method 244-92-
)}, as desacribed in tha June 22, 1992 version, since this
validation was intended to demonstrate what procedures worked
and the appropriate stopping places. There was a protocol
deviation in that 2 samples were not spiked and successfully
recovered for compound combination b. This did not have a
material impact on the results of this study because there
were many other combinations investigated, including some not
specified in the protocol.
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Table IV

Summary of HPLC Injection Set Parameters for Validation
of MK-0244 Total Toxic Residue Method 244-92-3 (Study No. 93670)

Dste Assxy HPLC AoB HPLC Slope Interc. Rq
Started Dace Fracuos Table ID
Assayed

CELERY
osnesn 051992 B CELBI1 24010 -15790 09851
- 05120/ A6 CELAIL 18160 7863 0.9905
- 05120092 AP CELAIP 21260 3457 0.9955
- 052692 AP CELAIRP 17130 1623 0.9723
. 052617 A6 CELAIR 16520 -141.5 0.9869
05262 05126092 A6 CELA2 15360 -2252 09508
. 05726092 AP CELAZP 31310 6312 09944
- 060192 B CELBIR 59600 63830 09798
- 06/01/92 BP CELBIPR . . .
05/01/92 060192 AP CELAIP 54050 -13030 09385
- 060292 A6 CELA) 50910 -16020 0.9907
- 060392 AZ CELA3Z 23130 -23470 0.9935
. 0670592 B CELE3 60200 -3290C 09953
. 060592 BS CELB3S . . .
. 0605797 BP CELB3IP . . .
06/09/92 0605192 AP CELAAP 56440 1817 09998
. 06409/92 AZ CELA4Z 50740 -16530 09836
- 06/09/92 Ab CELA4 52290 1425 09976
- 06411592 B CELB4 49950 -17020 09952
- 08/11/92 BS CELB4S 51310 27710 09806
- 06/11/92 BP CEl BaP . . .
. 061242 B CELB4R 56270 45150 09978
LETTUCE
032692 0512792 8 HLVO02BSS 22420 -13030 09988
. 032792 B2 HLV02B3 20030 4379 09IT2
- 0877192 BS HLVO02BS 18810 2910 09230
- 0572792 BP HLVOZB _ . . .
060292 060392 BE HLVO03BS 26990 -2833 09310
- 060352 B HLVO03BSS 22760 2626 099351
- 060192 BS HLVO3BS 23660 2317 0.9%40
- 060392 BP HLVO3B - . .
06/1092 0671092 AP T HLO#A2 17860 1924 0.9936
- 06/10m2 AZ HLVO4AZ 16920 2406 0.9%06
- 061097 AG HLVOIAS 1130 2532 09992
0871592 0611572 AP HLVOSA2 19750 3086 09936
. 061592 AZ HLVOSAZ 17050 4026 0991
. 015872 A6 HLVSAS 15790 3208 09940
. 06/1892 B HLVOSBRISE 21150 -10400 09924
. 061392 BS HLVOSBRIS 20620 3822 09983
. 0611892 BP HLVOSBRI . . .

A = loazzable Fracuoa - AP = Parent MK-0144 dard cxzrve {cakul lude the 3.9 1somer wheo prescet)

AS = L'64% Bl cuandad cuarve
AZ = Bls 4.9 isamer sapdard carve
B = Newrad Fraction - B = Metabolites L'$99 + L'57] stndard curve
B3 = 1599 Bl stuadand casve
B2 = L'3J1 Bl ctandard curve
n-uxmunn.wmammmnmy
m-wamww
R-4q = Cocfficwnt of Descrmumstion * u Not calculsted
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Table IV (Continued)

Summary of HPLC Injection Set Parameters for Validation
of MK-0244 Total Toxic Residue Method 244-92-3 (Study No. 9367™

Date Azsay HPLC AoaB HPLC Slope Bmtere. Rq
Staned Date Pracuon Table ID
Aszayed
BROCCOLI
060192 06/01/92 A6 YPBOLAG 22380 -1589 09729
b 050192 AP VPBOL AP 13720 8557 09935
. 06/02/52 B VP801B 30060 -11100 09920
- 060492 B YFBOIBS 25750 =057 09952
- 06/04/92 BP *rPB1BSP 18740 955 09994
06/04/92 D092 AG VPBO26 23030 9332 29736
- D042 AZ YPBO2Z 14990 3971 9593
* 06/0a/52 AP VYPBO2P 22650 5462 0987
- 0605192 :} VFRO2B 27830 -0450 0990
" 06/05/92 B VPB2558 27880 20450 09909
- 06/5/92 |1 1] VPRO2E 25750 -37 09987
- 06/05/92 BP VPBO2BP 21060 E g [+ TS
- 06/08/92 AZ VPROZZD 14200 2114 09365
- 06/03/92 AS VPBO26D 26020 -11900 0.2
- 06/08/92 AP YFPBO2FD 24230 -5555 09848
- 06/08/92 AP VPB2ZAZDP 24230 -555%5 13251
CABBAGE
05n13m2 05/15/92 AP MVQIRAP 5497 -1700 09509
* o8/15/2 AZ MVOIRAZ 5075 -3x99 coRlg
- 0511592 Ab MVYDIRAG 4532 3552 0.9835
- 05/1392 BS MVD1RBS 5856 445 4 0.9960
- 05/18/92 BS MYO1RE 6251 -2013 0.9%68
- 0511892 B MVO1B 6425 2970 09982
052142 0572292 AP MVOIAR 4838 -1719 Q9867
- [1utre), ] AZ MVO2AZ2 5431 -3469 0.9893
- 052291 Ab MVDZAS 4106 -1504 09708
* 052292 BS MV02BS 6140 -1070 09987
" 0572292 B MV02B3 5728 2874 09756
- 05282 B MV02B 5756 -1571 09952
oS 0572892 AP MVOIAP 5665 3015 09777
- 052892 AZ MV0O3AZ 5498 -2882 09911
- 05248192 Ab MVO0O3A6 4849 -L6486 0.985>
- 0601/92 BS MVO3BS 6323 9975 09998
- 060192 BS MV03IBS 4334 -7233 09362
= 060192 B MV03IB 5646 -2650 09923
- 060192 BP MVY0IPR 4439 -1543 09816
A = [oguzable Fraction - AP = Parent MK-0244 dard curve (calcul include the 8.9 isomer whea present)

A% = 1649 B standard curve
AZ = Bla 3.9 isomer standard curve
B = Neutral Fractios - B = Metabolites L'S99 + L'831 sandard curve
BS = L'599 Bl siandard curve
B8 = L'831 Bl sandard curve
BP » MK-0244 Bla standard curve denrvaiged with B assay
Intere. = Intercept of Linear Regresson Equation
R-1q = Coefhi of T
* » Not cakeulsted
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Table IV (Continued)

Summary of HPLC injection Set Parameters for Validation
of MK-0244 Total Toxic Residue M+ hod 244-92-3 (Study No. 93670)

Daie Assay HA.C Aad HAL Stope Toterg Ray
Stared Date Fracuon Table D
Anssyul

CABBAGE (conrd)

0603772 060392 AP MYoLAP +3%0 03 % O et
b 060191 AL MYOIAZ ey -l e 90
b 0192 AS MVOiAL m? "Hi4 Ayl
* 0604792 B3 MYodsY ohl4 444 & ar?
- 060492 B MYo4BS 5304 1104 0Py
- 060492 B Mvoal 190 e a2
* QG497 BP MVOLPR Sean dd 1 a9
052172 0191 AP MYQISAP 691 e 0
* O 092 ¥ MhY013AZ a2y m? oMl
b 0610/ 2 AS MYOISAG o0, 1 ik RN
* 061142 B MYQISAY e ST am?
" 1142 M MYOISha aTan 1ve 2 0 Pt
- 1182 A MVYQIsB insa Ay 2 amm
* o't1/97? . MVaILPh 4403 1647 'R 4 ]

A = lonushle Fraction - AP » Pareat MK 0144 susdard curve
(calculstions wtcivde the § 9 womer whes presest)
At = L6d9 Bl wandand curne
AZ = Bla 49 uomer randad cune

B = Newtral Fracuon - B » Metabolites LS99 « L1311 sandard curve
BS = L 599 Bl swodard curve
B3 a L33t Bl cundad cune
BP « MK-0244 Bla did curve demy 4 wrh B assay

loterc = Intercept of Lioear Regrewvon Equatios

R:vq & Coefficicat of Dercrmsation

* = Not calculsted

027
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III. ARSULTS AND DIBCUSSION
A. Recovery and Quantitation

The validation demonstrated that the method would achieve
acceptable recoveries ranging from 70-120% for both the Bla
and Blb components of parent MK-0244. Acceptable recoveries
for the degradates, which are expected to be minor components
of the total toxic residue, range from 45-110%. During the
validation, scme samples deviated from these ranges of
performance, but generally, the method performed within the
ranges specified. Fortifications were made at concentrations
from approximately S5 ng/g to 240 ng/g. Criteria were
established for the performance of the method following the
completion of the experimental work 1n he val:daticn. These
criteria were summarized scparately fi:om L he method in a
report entitled: *Criteria for Performance cf tha MK-0244
Total Toxic Residue Method, Analytical Research Meth™:old 244-92-
3--

A full val:idation, as described in the prctocol, was conducted
on both lettuce and cabbage. The full validation was designed
to demonstrate (1) lack of interaction between the compounds
fortified, (2) reproducibility and (3) method performance.
The more limited validation was used on broccoli and celery.
Theirr validation was designed to demonstrate (1) the
equivalence between matrices, (2) reproducibilicy and (3)
method performance. Each matrix was handled by one analyst
during the course of the validation. Each analyst handled
only one matrix during the validation, although some of the
analysts were involved in the methods development and were
more experionéed with each of the matrices. The statistical
evaluation of the data, including the examination o¢f the
relationships between standard curves, is the subject of a
separate report to be prepared by the Merck Research
Laboratory Biometrics Research Department.

As menticned in the Data Handling and Calculations section
above, the delta 8,9 isomer and the L'B831/L‘'S99 were
calculated from their own standard curves as well as from the
parent MK-0244 or mixed L‘'831+.L'599 standard curve. Table V
summarizes the recoveries observed from both types of curves.
The results demonstrate that the recoveries of the delta 8,9
1somer ware essentially the same whether calculated versus its
own curve or the MK-0244 Bla curve. This is reasonable since
they form the same derivative. The recoveries of L'831 or
L'599 also were eassentially the same whether they were
calculated from ctheir individual standard curves or from the
combined standard curves. The method recoveries of the

028
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individually fortified compounds were also approximately the
same as the mixed (L'599 + L'831 or MK-244 Bla + delta 8,9)
recoveries, indicating that the method performed as well on
the combination as on the individual compounds. Tables VI-A
through -E list the recoveries observed for the compounds 1in
each of the fcur matrices.

B. Asgsay Timing

The method validation also demonstrated those points in the
procedure during which the samples could be stored frozen
during some period of time (generally overnight or over a
weekend) and maintain acceptable recovery. The data reported
here reflect samples which were stored at the recommended
places or not steored at all. The method description ‘version
dated November 11, 1992) recommends the appropriate stopping
points.

In general, the validation has demonstrated that the method
can be conducted on any number of samples up to 12-15 samples
simultaneously. The number of samples to be assayed in a set
depends on the purpose of the assay. One successful scheme
for conducting the assays of 12 samples, including untreated
control and method recovery samples is for the analyst to
complete the ionizable portion of the assay on one day and to
complete the 1isolation and determination of the neutral
compounds on the second day. The first and second days
conclude with automatic injection of the samples and standards
overnight on the HPLC, so that one has results for the
ionizable compounds by the beginning of the second day and
results for the neutral compounds by the beginning of the
third day. &An analyst can complete both portions of the assay
procedure in one day, with both fractions (ionizable and
neutral) being assayed overnight consecutively on the HPLC.
Fewer samples can be more easily assayed in cone day.

C. Storage

The stability of the MK-0244 formulation under the conditions
of use is the subject of a separate study. The stability of
the MK-0244 and degradate standards in solution was
investigated during the course of this method validation and
there was no problem with the standard stability. The data
are summarized in attached memos. The storage stability of
the residues on leafy vegetables (lettuce) and cole crops
(cabbage} is the subject of a separate, ongoing freezer
storage study (Study number 93658).

029 618-244-93670
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Raw data, including chromatograms and standard curves, are

presented in Appendix A by analysis set. The original
analytical raw data, including chromatograms Qnd_ gtudy
specific notebooks, will be archived. The statistician's

report on the use of the standards based on the data generated
in the validation will be prepared and archived separately
from the validation report. The validation data as well as
the method validation final report will be archived in the
Animal Science Communication Center, presently located at
Merck & Co., Inc, Metropolitan Corporate Plaza, Building C,
Iselin, New Jersey 08830, WBC-125. This study was initiated
on May 13, 1992 when the study director signed the protococl.
The study completion date will be recorded when the final
report is signed by the study director.

D. Conclusions

Method 244-92-3 has been demcnstrated to be valid for use on
leafy vegetables (such as lettuce and celery) and cole crops
(such as cabbage and broccoli) to determine the total toxic
residue of MK-0244. The lower limit of quantitation has been
defined as 5 ng/g for each of the individual groups
determined: MK-0244 Bla (or Blb) plus its delta 8,9 isomer,
L'649 Bl, and L'599 Bl plus L'831 Bl. The limit of detection
for each group has been defined as 1 ng/g. The validation has
further demonstrated that the method will achieve acceptable
recoveries ranging from 70-120% for both the Bla and EBElb
components of the parent MK-0244. The method achieved
recoveries for the degradates (or photometabolites), which are
expected to be minor components of the total toxic residue,
ranging from approximately 40% to 110%. Criteria were
established for the use of the method whereby the degradate
recoveries must be in the range of 45% to 110% for the assay
of residue trial samples to be acceptable. The maximum time
required to assay 12 samples for all components is 3 days,
from start to finish. During the validation, convenient
stopping points were identified and have been added to an
updated version of the method description. ’
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Table V

Comparison of Average % Recoveries Calculated
from Different Standard Curves
(Study No. 93670)

Matrix
Compound Celery Lettuce Broccoli Cabbage
Forts Level Own Comb QOwn Comb Own Comb OQOwr Comb
(%)
delia 8,9
~ S52ng/g 105 92 89 80 NA 60 88 84
52 93 81 NA NA 17 56 NA NA
delta 89 + Bla
10.3 ng/g 115 100 110 98 NA 68 NA 93
103 NA NA 90 80 NA NA NA 77
242 NA NA 102 92 NA NA NA 86
L'599
51 ngfg 46 43 62 61 56 64 81 S0
1831
4.9 ng/p NA NA 57 54 - NA NA 68 64
L'599 + L'831
-~ 10 ng/g NA 56 NA 52 NA 52 NA 72
~ 100 NA 63 NA 51 NA 55 NA 12
240 NA 51 NA 62 NA 53 NA 74

Own = Calculated from standard curve of individual compound fortified

Comb = Calculated from MK-0244 Bla (for 8,9) or from combination of L'599 + L'831 (for L'831 or L'599),
NA = Not determined.

Results rounded to nearest unit.

031
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Individual Recoveries for MK-0244 B1
in Leafy Vegetables and Cole Crops (Study No. 93670)

Table VI-A

COMPOUND FORT. CELERY LETTUCE BROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(og/g)
MK-0244 Bla -5.1 89 98 77 96
93 114 83 96
99 87 8¢ 118
90 102 114
85 110,593
89 114,585
89 77
89 96
AVERAGE 90.4 100 830 999
% RSD 45 11 72 14
50.8 73
81
AVERAGE 77
% RSD 73
121 99 107 83
102 99 &5
38 60
88 84
101 86
94
101
98
110
99
118
91
85
%1
AVERAGE 975 103 79.6
% RSD 9.3 55
MK-0244 Bla
AVERAGE AT ALL LEVELS 9% 102 799 99

$ = Value of split, analyzed and calculated as separate sample

03%
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Table VI-A (Continued)

Individual Recoveries for MK-0244 B1
in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND FORT. CELERY LETTUCE ROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(og/p)
MK-0244B1b 49 102 110 86 108
94 110 80 106
61
92
98
AVERAGE o8 110 834 107
% RSD 57 0 17 13

$ = Value of split, analyzed and calculated as separate sample

035
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Table VI.B

Individual Recoveries for MK-0244 Bla Delta 8,9 Isomer, with or without
MK-0244 Bla in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND@ FORT. CELERY LETTUCE BROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(ng/g)
892 5.19 94[%1]
67(56]
AVERAGE 80.5[73.5]
% RSD 24[34)
5.2 108(94] 90[85] (62) 79177}
102{90] 112[106] (58] 62[62]
62[50] 67[67]
92(77] 92[96]
67[69]
83[85]
77(75).562{56)
119{115).$106{98]
104{102}.592(87]
100{87]
100{87]
112{96]
AVERAGE 105[92] 89[79.5] [60] 88.1(83.9]
% RSD 40[3.1] 23(29] [4.7] 21{19]
52 94[82) 73([54)
92{80] B1[58]
AVERAGE  93[81] 77(56]
% RSD 1.5[1.8] 7.3[5.1]
8927
AVERAGE AT ALL LEVELS 99[85.5] 84.8[76.5] [58] 88.1[83.9]

@ =89 Z = Delta 8,9 Z isomer of MK-0244 Bls: Bla+8,9 Z = Sum of MK-0244 Bla and Bla delta 8,9 Z isomer
* = Dufferent dilutson of same sample preparation
() = Average of different difutions of same sample preparstion used to calculate Average Recovery
5 = Value of splu, analyzed and calculaied as separate sample
[ ] = Calculated from an alternate standard curve, ie., 8.9 Z calculated from MK-0244 Bla Sid Curve or Bla+8.9 Z calculated from 39Z

Sid Curve
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Table VI-B (Continued)

Individual Recoveries for MK-0244 Bla Delta 8,9 Isomer, with or without
MK-0244 Bla in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND  FORT. CELERY LETTUCE BROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(ng/g)
Bla+89 Z 10.3 10011.3] 107[113] 65 85
100{1171 105[111] 71 99
87[105) 101
93[111] 103
115,889
109,582
78
72
AVERAGE 100{115] 98(110) 68 933
% RSD 025 9.8(3.1] 6.2 15
103 91[97) 64,*66(65)
68(82] 9]
83,368
78
AVERAGE 79.5[89.5] 77
% RSD 20{12] 14
242 107[112} 83
76{91] 98
97,582
70
AVERAGE 91.5{102) 86
% RSD 24[15] 14
Bla+89 Z
AVERAGE AT ALL LEVELS 100{115] 89.7[101} 68 854

@ =89 Z = Delia 8.9 Z vomer of MK-0244 Bla; Bla+89 Z = Sum of MK-0244 Bla and Bla delts 8.9 Z 1somer
* = Differem diluuon of same sample preparation
() = Average of different dilutions of same sample preparatios used 1o caiculate Average Recovery
$ = Value of split, analyzed and calculated as separste sample
[ ] = Calculated from an alternate standard curve. ie.. 8.9 Z calculated from MK-0244 Bla Std Curve or B1a+8,9 Z calculated from 8.9 Z

Sud Curve
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618-244-93670



36

Table VI-C
Individual Recoveries for L'649 Bl
in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND® FORT. CELERY LETTUCE BROCCRE) CABRBAGE
LEVEL S RECOVERY * RECOVERY S RECOVERY % RECOVERY
(ng/g}
L'ety 4452 " [ 1 n
n [y o L]
" 10 L] 13
£1.2930%0y ”” 5 61.* 360}
- ”» H m
n [ 54 ”
L1} % [
™ 4 108,° 104 | 96)
L} ] ol 34332
"
) 387
103593
(352 })
[1]
ks ]
[ 4]
L
54
AVERAGE 76 e 3] 13
% k3D 1] 3] 17 H|
4 “
@82 L] [3] “ ol ")
[]] " 23N $1.210697)
” 41,7 e Tian
” ™
3
114
AVERAGE 9} 1) 3 e
% RSD 13 33 1s 14
121 ™ ” ] TN
] [ HH .2 1G22}
k] (3573
[ 5
"
”
o
1
87
s
| 2]
AVERAGE e - -3 ™
% RSD [ & 3 7 23
L6y
AVERAGE AT AlL LEVELS e [+ ] “u? ™
@ = L64% a LaSY e BY
* = Dufforunt dvans of mme Campls prapurstes
() = Avarage of difforent dibwnass of mns mmpie prap - W aicainn Averngs Rucswry
$ = Vajue of spit. snalysad aad dotnd s oap ample
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Table VI-D

Individual Recoveries for L'S99 Bl or L'831 B1
in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND @ PORT CE1LERY LETTUCE BROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(og/g)
L'599 $1 49{47] 6561 55(63) 59{63]
43(38] 9(57) 57165) T3(80]
571581 84{100].594{96]
65{69) 78194) 3110112}
T1(86)
AVERAGE 46{43) [1R11.3]] So{od) $1.3(901)
% RSO 213 6 7{10| 23%122] 21117
L33 436 s8(58] S3sy
od|od) 58(60)
SE{ 43} 33[36)
SK[49] o0{33)
49141] 60(56)
68(64]
91{76].388(84)
T16{66],S70(68)
AVERAGE §7 4(54) 67.7{63.6]
% RSD 9317 20{16)

Sl masve )
LMl aLat?an i
1 | = Calcwlatnd ram o8 share

® = Rosly from Sad Ourve wuh 30 02303 hur o L8531 rammey chabgt)

037
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Table VI-E

Individual Recoveries for L'599 B1 Plus L'831 B1 Combined

in Leafy Vegetables and Cole Crops (Study No. 93670)

COMPOUND® FORT. CELERY LETTUCE BROCCOLI CABBAGE
LEVEL % RECOVERY % RECOVERY % RECOVERY % RECOVERY
(ag/p)

L5930 197 41

76
76
5
ki
AVERAGE 67
% RSD 16
996 58 57 50552 &7
56 62 43,547 64
62 43 51348 59
60 57 . 38382 47
65 - 47355 50
60 34 59354 0
60 n 48356 353581
43 55 51 75591
$3 59 55 580
43 62 13
%5
AVERAGE 562 526 524 ns
S RSD 13 22 83 19
9.8 65 62 55359 62
n 0 55556 0
65 50357 10572
AVERAGE 627 51 353 ns
% RSD 1% n 54 12
240 46 o8 3% 56
53 50 50 73592
2 o n
2
»
&0
&l
[ 1]
30
4
4\
n
54
AVERAGE 2 6.3 »n ns
% RsSD 18 17 ] 20
LIl
AVERAGE AT ALL LEVELS 0 133 538 2.}

Qo LIl 2] = Sas of | § mustn of LS99 B) e LYY Bl
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Appendix A

Raw Data

Chromatograms, RS5/1 Tables and Standard Curves
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Broccoli Raw Data
Study No. 93670
Method Validation
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MX244 m:. TOXIC RESIDUE NETHOD VALIDATION, DATA POR L'€49 Bl FROM L'649 B1
SID. CURVE, BROCCOLI 001-$1-1033R DAY 7 CONTROL FORTIFICATIONS

1A%, LDP, 90204-7, 2 JUNE 1992

.

7D e TOTAL TOTAL ViXb V2 .85G/G DIL FORT A&Rec
:m’ CONC PEAX r FRAC 4 LEVEL
ng/al AREMA akL /G
*SPe1l 1 N 1.0mLP428 .7 235981
EPs. + mide2s 7.7 156418
- 7.7 153433
6.5 - Salfa28 4.8 11309%4
. 4.8 103664
Pé.2 +«2nlPe28 1.9 42150
- 1.9 43741
”ws.1 + 1mLF428 1.0 20374
- 1.0 21714
YPBO1A COR DAY? 0.0 -] 5.0 0.5 0.0 10
VPSO2A COM DAY? 0.0 ] 5.0 0.9 0.0 10
VPBOIA . 014418 2.5 54013 $.0 0.5 2.3 10 4.82 52
VPBO04A «2nldenn 2.1 453545 3.0 0.5 2.1 10 4.82 44
YPROSA < dnlf4el1n 2.3 49371 5.0 0.5 2.3 10 4.82 48
VPROtA +2nlde1s 2.7 58439 5.0 6.5 2.7 10 4.83 56
VIBIOA -« 2014410 2.5 53632 5.0 0.5 2.3 i0 4.02 52
YP11A « JnLF410 2.6 55934 5.0 6.3 2.6 10 4.82 54
YPB12A -2nlfd1s 2.7 S9084 5.0 6.5 2.7 10 4.82 56
VPBOSADX10 « 2mLFeL7 3.) 72705 80.0 0.3 1331.0 100 48.20 [ ]
VPBOTADX10 * DILX10 2.7 389%8 52.3 0.5 as.4 110 48.20 1]
YPBOSADX1O e . 2.0 43104 50.0 0.5 20.0 100 48.20 41
VPBOTADX) +2uldel7 8.8 1937358 15.0 0.5 26.4 30 48.20 -1
VPROBADX3 ILX) 6.2 127979 15.0 0.5 18.8 30 48.20 39
eozrncrm OF DETERNINATION = 0.9789
Amount injected = S0ul. Total sample size = 10y
¢ One £P6 injection not used dus to interferencs pasak.
»
0:!
L2 X ] L]
LI ]
LR J
4 .
289000
»
* L Y]
L ] .
L2 X X
L ]
. L 2]
..:.l.
[ ] L ]
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‘s & reduced copy of the
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STD CURVE L'649 81, BROCCOLI 001-91-1033R

GRAPH VPBOLA6G, 90206-7, 2 JUNE 1992 e+ o0

i

2 3 4 5 3 7 )
CONCENTRATION
O TOTAL
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—— 22390*X + ~1589
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NK344 TOTAL TOXIC RESIDUE METHOD VALIDATION, DATA FOR NK244 Bla, Blb +
8,9-% ISOMER FROM MK-0244 Bla STD CURVE, BROCCOLI 001-?1-1033R DAY 7
CONTROL FORTIFICATIONS, TABLE VPBCLAP, ILDP, 90206-8, 2 JUNE 1992

s/ TIPE TOTAL TOTAL vixp V2 WG/G DIL FORT SRec
I CONC  PEAK » FRAC LEVEL
ng/ul AREA ukL nG/G

SP61 1 JUN 1.08L#428 10.1 232578
10.1 283776

P68 ke 8.1 190075
- 8.1 180627
EP6.5 . Smife28 5.1 126839
- S.1 125098
5P6.2 «2nLF428 2.0 44353
- 2.0 48293
SP6.1 « 1nlF428 1.0 24367
- 1.0 23946
VPBOLA CON DAY? 0.0 0 5.0 0.5 0.0 10
VPBO2A CON DAY7 0.0 o 5.0 0.5 0.0 10
VYPBOIA -2m14410 3.9 93937 5.0 0.5 3.9 10 5.08 77
VPBOAA . 4.2 8787 5.0 0.5 4.2 10 5.08 2
VPBOSA - 4.5 105833 5.0 0.5 4.5 10 5.08 [ 1)
VFBOSA InLEFLL14T 3.2 76391 5.0 0.5 3.2 10 $.20 62
. VPB1OA " 8,9% 3.0 72327 5.0 0.5 .0 10 5.20 sa
VPB1lA +2nLf4142 6.7 158743 5.0 0.5 6.7 10  10.30 65
VPB12A «2nL#410P 7.3 173834 5.0 0.5 T3 10 10.30 71
VPBOGADX10 .2mif408 10.0 237468 50.0 0.5 100.0 100 121.00 b =)
VPBO7ADX10 * DILX10 9.8 233619 S52.5 0.5 103.0 110 121.00 85
VPBOBADX10 ** Bia 7.2 171180 S50.0 0.5 72.0 100 121.00 &0
“VPBOGADX3 .2mnLf408 1.4 3261 15.0 0.5 4.2 30 4.90 a6
“VPBO7ADX3 " DILX3 1.3 30301 15.0 0.5 3.9 30 4.9%0 80
“VPBOBADXI ™" Bi1b 1.0 24540 15.0 0.5 3.0 30 4.%0 61

COEFFICIENT OF DETERMINATION = 0.9935
Amount injected = 50ul Total sample size = 10g
“MK~0244 Blb calculation
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STD CURVE FOR MK-0244 Blas:s

11

GRAPH VPBOLAPG, LOP 90206-8, 2 JUNE 1993, 2~ '+i.’
300000+
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2000001
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150000
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PP#6F4628. Emamectin Benzoate on Broccoli, Brussels Sprouts, Cabbage,
Cauliflower, Lettuce, and Celery.

“Method Validation: HPLC-Fluorescence Method to Determine the Total Toxic Residue
of MK-0244 and Its Metabolites on Vegetables, Including Leafy Vegetables and Cole
Crops,” by T.A. Wehner, dated 6/3/93.

EPA ADDENDUM

1) ACB substituted equivalent equipment and materials.

A) ACB used an IKA Works T25 for the high speed homogenize_r to
extract samples with good results.

B) The commodities were homogenized in a RobtCoupe R 301 Ultra
without dry ice.

C) In place of the Kryorack ice water bath for chilling the sample extracts
before derivatizing, ACB placed the samples extracts in a freezer for 5
minutes.

2) ACB used a Hewlett Packard (HP) 1050 LC with a HP 1046A Fluorescence
detector.
Column: Supelcosil LC-18, 15 cm x 4.6 mm, 3um.
Mobile Phase: 6% water in methanol
Elution: isocratic, run time 15 min.
Flow Rate: 1 ml/min
Injection volume: 50 uli
Xenon lamp: Excitation 365 nm, Emission 470 nm, Cut-off filter 450 nm
PMT gain: 18, Lamp 220 hz, Response time: 1000 msec

3) Users of the method as written need to incorporate these suggestions.

A) ACB and the petitioner’s laboratory used 50 ul injection volume, and
the ILV laboratory used 100 ul. The method needs to state in
the section D. ‘HPLC Apparatus and Chromatographic Conditions’, the
acceptable range of injection volume.

B) The 1-Methylimidazole (NMIM) and trifluoroacetic anhydride (TFAA)
were kept in a desiccator in the refrigerator for storage by ACB. They
were removed from the refrigerator and allowed to warm to room
temperature in the desiccator to prevent moisture from condensing on
the interior walls when the bottles were opened.



EPA ADDENDUM (Continued) ACB# B99-(20-21)

C) ACB found that in the ionizable fraction of ethyl acetate (step 24) often
minute amounts of water became apparent when concentrated to 1 ml.
Care needs to be taken to remove this water, ACB did this by
reextracting with 1 or 2 ml ethyl acetate, centrifuging and transferring
the ethyl acetate to a fresh tube for concentration to 1 ml. again.

D) ACB found that even the smallest amount of water or methanol will
prevent the derivatization reaction and extreme care should be used to
eliminate the presence of these solvents. ACB found that the reaction
could fail even when white vapor was formed with the addition of TFAA

solution.



