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SUMMARY AND INTRODUCTION

A,

Scope

This method is used for the determinatzon of Local
residues of CGA-245704 as CBA-210007 xn tobacco,
leafy vegetables, and fruiting vegetables
(1ncluding processed fractions). The limit of
derection (LOD), as determined by the smallest
standard concentration injected, i1s 0 35 ng forx
CGA-210007 The limait of quantitation (LOQ), as
demonstrated by the smallest acceptable
fortification level used 2n tha study, 1s 0 02 pon
CGA-245704 atmivalents for all substrates. The
chemzcal names and structures for CGA-245704 and
CGA-210007 are prasented in Figure 1.

Analytical Method AG-671 was a re-issue of

REM 172.02- and REM 172 11° co incorporate
additicnal substrates, update formatting, lower the
LOQ, include significant pur:fication, procedural,
and instrument modifications, and to repeort
procedural and radiovalidation data. Amalytical
Method AG-671A is a rae-issue of AG-671 to
incorporate instrumental conditions and supporting
data for a confirmatory procedure utilizing HPLC
with mass spectrometric detection (LC/MS).
Analytical Method AG-671A supercedes Analytical
Method AG-671, all method references herein will be
cited as Analytical Method AG-671A.

EFrinciple -

CGA-245704 and metabolxtes containing the
CGA-210007 moiety are nydroiyzed to CGA-210007 by
heating a representative crop sample in the
presence of sodium hydroxide. Methanol is added
and the mixture shaken. The extract :s purified on
Chem Elut and (s columns followed by &n acidic
liguid-liguid partition. Additional purification
and final determination are performed using column
switchirng high performance liquid chromatography
(HPLS) with TV-detection or conformacional EPLC
analyses with mass spectrometric detection (LC/MS).
A flow diagram for the method is presented in
Figure 2.
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MATERIALS AND METHODS

Below is a compilation of the materials needed to run

this method. tandard laboratory eguipment 1s noc
listed.
A. Jpparatus
1.0 Lab Shaker, IKA Labortechnik KS501 Digzital,
IXA Works, Cat. #2526401, or equivalent
2.0 Lab Oven, Fisher Scient:ific, Model 506G,
Cat. #13-246-506G, cor eguivalent
3.0 Coors Porcelain with Fixed Perforated Plate
(Biichner funnel), Fisher Scientafic, Cat.
#10-356C, or equivalent
4.0 rilter Flask, Pyrex Brand with Tubulacion,
Fisher Scientific, Cat. #10-18QE, or
egquivalent
5.0 Glass Microfibre Filtexs, circles 70 mm,
Fisher Scientific, Cat. %1827 070, or
equivalent
6.0 Disposaple Pasture pipettes with 2-mL bulb
7.0 Graduated Cylinders, 250, 100, 50, 20 mL
B.0 Kontes Recovery Flasks with outer joine,
i00C mL (teardrop f£lasks), Fisher
Scientific, Cat. #K608675-4724, ox
equivalent
9.0 Volumetric pipettes, 0.5-10 mL
1¢6.0 Graduated vipettes, 0 5-10 mL
11.0 Beakers, 100 oL
12.0 Rotary evaporator, Bich:, Fisaer
Screntific, Cat. #09-348-10SF, or
aegu-valent
i3.0 C:z Mega Bond Elute SPE column, 5 g/20 cc.

Varian, Cat. #1225-6023
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14.0 Vacuum Manifold, waters, Cat. #WAT0547&0C,
or equivalent

15.0 Aspirator Pump, Cole-Parmer Instrument
Company, Cat. #H07049-02, or eguivalent

16.0 Chem Elut 20-mL capacity, Varian, Cat.
£12198008

17.0 Erlienmeyer Flasks 250, 125 mlL

18.0 Saparatory Funnels, 500, 250, 125 mL with
glass sScopcocks

i9.0 Round Bottom Flask, 250 mL

20.0 Pyrex Brand Crucible Holders {carbon filter,
tubes), Fisher Scientif:c, Cat. %08-261A,
or ecuivalent

21.0 anitary Cotton, Fisher Scientif:ic, Cat
#07900, used as & filter, inserted into thke
neck of a crucible holder, approximately
1= x 1 x 1% wn size.

22.0 Vortex Maxi Mix Plus, Fisner Scient:iic,
Cat. #12-815-18, or eguivalent

23.0 vials for LC injection, Wheaton 2-mL glass,
or equivalent

24.0 pH Stick, Haake-Bichler, Fisher Scientif:ic,
Cat. #13-643-50, or equavalent

25.0 Ultrasonic Cleaner, Cole-Parmer Instrument
Company, Cat. #H0B8BS5-05, or ecuivalent

25.0 Rotary Zvaporator Trap with lnner vapor
tube at bottom, Kontes Cat. #K570200-0124,
100 mL, 24/40

Reagents

1.0 Sodium Hydroxide (NaOH) 1N Volumetr:c
Solution, reagent gracde, J.T. Bakexr, Cat.
£5635-02, or egquivalent

2.0 Methanol (MeCH), HPLC grade, FTisher

Scientific, Cat. *Ad52-4, or eguivalent
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HPLC-Grade Water either purified in house
with a HYDRO™ purification system or
obtained from manufacturer

Sodium Chlor:ide (NaCl), Certified ACS
grade, Fisher Scientific Ca:t $#8-421-3, or
equivalent

Saturated Sodium Chloride (Sat. NaCl), add
sodium chloride to reagentb-grade water
until maximum solubility is obtained

Hydrochloric Acid {HCl} concentrated,
reagent grade, Fisher Scientific Cat.
#A144-212, or eguavalent

1M EC1l, carefully mix 82.5 mL of conc. HCL
with reagent-grade water and bring to a
1-iiter final voiume

Phosphoric Acid (HaP0;) 85%, Cert:fred ACS
grade, Fisher Scientific, Cat. %A242, or
equivalent

0.02M H3PO;, mix 2 31 g of H;P0O; with
reagent-grade water and bring o a l-l:ter
final volume

Dichloromethane (DCM), HPLC grade, Fisher
Scientific, Cat. #D143-4, or eguivalent

Ethyl RAcetate (E:tOAc), HPLC grade, Fister
Scientifag, Cat. #2-195, or equivalent

9:1 DCM/EtOAc (v/v), combine 3600 mlL of DCM
with 400 mL of EtOAc

Acetonitrale (ACN), HPILC grade, Fisher
Scient:ific, Cat. %998-4, or ecu:valent

Mobile Phase: B80.20 0.02M HyPO;/ACN (v/v),
mix 14.76 g of HPO; (B5%) with reagent-
grade water and bring to a volume of

6400 mL. Soiution pE range should Zall
between 2.8-3.0. Combine the 0 02M E.?0;
solutien with 1500 mi. of ACN for a “otal
volume of 8.0 liters. Degas with helium
purge.
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Mobile Thase: 735:25 0.02M H3PQ./ACN {(v/v),
max 13 84 g of H;PQ; {(85%) with reagert-
grade water and bring to a volume of

E000 mL Selution pH range should fall
hetween 2 8-3.0. Comoine the 0.32M H3;PQy
solutzon with 2000 mL of ACN Zor a total
volume of 8 liters. Degas with helium
purge.

CGA-245704 Analytical Standard., Novartis
Crop Protection, Inc., P 0. Box 18300,
Greensborp, NC 27419

CGA-210007 Analytical Standard, Nevartis
Crop Protecticn, Yac , P. 0. Box 18300,
Greensboro, NC 27419

Aralytical Procedure

10

3]
<]

Sample Preparation

Samples are recelrved and stored Zrozen at
-29°C. Samples are prepared under the
general guidelines of the U §. Food ard
Drug Administration Pegticide Aralytacal
Manual Volume I, Section 141 and Nevartis
80P 7.21 Revisaion 2° (or the current
revision) .

2.1 Weigh a 4~g subsample from a well-
homogenzzed chopped ox gzound crop
sample into a 250-mi; Erlenmeyer
flask Fortify samples with
CGA-245704 1f needed (see
Sectaon II.T.3 7 for fortafication
detalls) .

2.2 Add 36 mL of distilled water and € mb
of 1IN sodium hydroxide to the
substrate (the pH should be >12,
however, it should not be necessary
to check this with every sample) .
Stopper the flask, 'swirl the moxture,
and allow it to shake (mechanical
shaker} at high speed for
approximately 10 minutes Place the
stoppered flask 1n a prehsated oven
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{65-70°C) for 30 minutes. Swirl the
flask zpproxaimately every 10 minutes.

Allow the mixture to ool to room

tamperature {this step can bhe
expedited by use of a cold tapwater

bath), and add 80 mL of methanol to

the flask. Seal the flask and shake
(mecnanical shaker) the sample at
high speed for 30 minutes. Filter

under vacuum by carefully pour:ing the

sanmple through a giass fiber filter
paper inserted into a Buchner funnel
assembly. After filtering, rinse the
sampling IZlask with apprax:imately 3 x
20 mi, of methanol. Use each rinse to

wash the filter cake; stir z2nd

compress the f:rliter cake during this
rinsing to ensure guantitative
transfer.

Transfer the filtrate to a 1000-mL
teardrop flask and remove the
methanol, rotating slowly teo avoad
bumping, with a water aspirated
rotary evaporator while maintaining
the water bath temperature at
approximately 30°C Reduce the
sample volume to approximately 50 mL
and then increase roctarion to full
speed until approximately 8-10 mL of
sample remains.

Partition Cleanup

3.1

Chem Elut Column: Add 8 mL of 1M HCI
to the sample from Section II.C.2.4,
swirl, and lcad onto a Chem Elut
Column. Wait approximately 10-20
minutes for sample absorprion, rinse
the 1000-mL teardrop flask wich 100 =L,
2:1 dichloromethane/ethyl acetate,
elute the c¢olumn with the rinse from
the flask, and collect into a 25C-mi
BErlenmever flask. (A small amount of
pressure may be applied to the top of
the Chem Elut column to efficrently
drain the colurm, 1f necessary.)
Transfer the eiuvant to a 300-mi
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separatory funnel. Rinse the 230-mL
Erlemmeyer Zlask with 10 mL cf

9:1 @achloromethane/ethyl acetate and
add the rinse to the 500-mL separatory
Sunneli.

Alkaline Partition: Add 20 mL of IN
sodium hydroxi@e to the column
eluant, stopper the separatory
funnel, and shake gently to minimize
emulslions (use frequent venting)
Allow 10-15 minutes for the phases to
separate completaly. {See

Sectaon II.H.1.0, Modificatrons and
Potential Problems, 1f emulsions
develor from difficult substrates,
1.e. cured tcbacco.) Drain off the
lower, corganic layer and discard
appropriately

19 Solid Phase Extraction. ctach
the C;3 Mega Bond Elut ¢olumn onto a
vacuum manifold., Precondition the
cartridge by rainsing with 15 mf of
methanol, fellowed by 20 mlL of water,
and discard appropriately. Do not
let column bed go dry at anytime,
Load the upper, agueous fraction
from the alkaline partition

{Secticn II.C.3.2) and elute quickly
through the cartridge under maxLmum
vacuum collecting the filtrate 121 a
100-mL beaker. Rinse the cartridge
with 50 mL of water and collect the
rinse in the same 100-mL beaker.
{See Section IT.H.2.0, Modificaticns
and Potential Froblems.)

acrdic Partaition: Transfer all of
the fiitrate from the beaker back
into the 500-mL separatory funnel
used for the alkaline partitioning
(Sectron IL.C.3.2). Ranse the beaker
witn 40 ml of saturated sodium
chloraide solution, and thern add the
rinse to the separatory Zunnel. Add
4 mL of phosphoric acid (85%) to the
funnel, and shake well (use Irecuentc
venting) to mix theroughly.
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3J.4.1 Partitior the solution with
50 mL of ethyl acecate and
walt approximately 10 minurtes
to allow the phases to
separate completely. Drain
the lower, agueous layer into
a 125-mL Erlemmeyer Zlask.
Drain the upper, organic layer
and any emulsion into a 125-mb
separatory funnel. Transfer
the agueous layer back tc the
500-mL separatory funnel.
Rinse the 125-mi Erienmeyer
flask with 50 mL of ethyl
acetate and add the ripse to
the 500-mL separacory funnel
containing the agueocus layer.
Partition and allew the layers
to separate, and¢ then drain
off the lower, agqueous layer
and discard appropr-rately.
Combine the upper, organic
layer and any emulsion or
residual aguecus matexial waich
the organic fraction in the
125-nmL separatory funnel.
{Drain and discard
appropriately any agueois
layer that may have settled
from the combined organic
layers upon sitting.)

3.4.2 Insert a small amount of
cotten (1" x 1* x 1*) into the
stem of a crucible holder
{carben filter tube). Filter
the organic layer through the
cocton and collect the
filtrate ir a 250-mL rournd
bottom £lask. Rinse the
crucible holder waith 20 mL of
ethyl acetate draining it
through the cotfon filter

4.0 Anelyte Concentration

4 1 Evaporate the contents af the round
bottom flask from Section TI.C.3.4.2
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to complete dryness using a rotary
evaporator (equipped with a trap
adapter), rotating slowly at room
temperature {~25°C}. Add the
appropriate final volume of 0.02 ¥
HyPO; to the sample and vortex or
sonicate with an ultrascrac cleaner
to ensure dissolution of the analyte.

4.2 Transfer an aliguot of the final
fractien to an injection vial Zor
HPLC analysis. Analyze the samples
accoxding to Section II.D.,
Instrumentaticn or II.F.,
Confrrmatory Technique

Description and Operating Conditions

An aliquot of the fipal sample fractaon
Zrom Section 1I.C.4.2 15 analyzed by ceolumm
switeching high perZormance lacguad
chromatography for residues of CGA-210007.
The instrumental conditions are descriped
in Table I and a diagram of the swizcniag
valve setup is presented in Figure 3
Control of the switching valve 1s
accomplished via time-programmed contact
cipsures of the detector, autoinijector, or
other timing source

1.1 Determine the retenticn time of
CGA-210007 on colummn 1 (Spherisorb
SAX/SB) by connecting the cutlet of
column 1 directlyv to the detector (by
passing fhe switching valve) and
injecting 25 ag of the analyte.
{Inject 50 ul of the 0.5 ng/nl CGA-
210007 standard solution prepared in
Section ITI.X.1.1.). Record the
sterting and ending retention times
of tne eluting CCGA-Z100C7 arcalyte.
Repeat the cuttirme deterriration
until the starting a2nd ernding
retention times are consistent
between anaiyses. The cuttime
{ending retention time - sctarting
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retention time) should be < 1 minute
if possible.

Connect the HWPLC system as shown in
Figure 3 for column switching
Program the valve to switchk te the
INJECT position at the beginn-ng of
the CGA-210007 arnalvte peak and
return to the LOAD position at the
end of the analyte peak, as
determined in Section II.D.1.1

Ingect 25 ng of CGA-210007 to
determine 1ts retention time through
the twe columns and to confirm that
the valve time programming 1s working
properly.

Calibration and Standardization

2.1

The HPLC systen is calibrated with
each analytical run by checking the
cuttime and comparing it to the
retention time and detector response
relative to previous runs. Retentlon
times should not vary bv more than 5%
and detector response saould not vary
more than 10% between runs.

Otherwise the system should be
inspected and proper maintenance or
recalibration should be performed to
minzmize thrs variacion. (See
Section II.H.4.0, Modifications and
Potential Problems.)

The HPLC system is standardized by
injecting 50-plL aliquots of the
standard solutions of CGA-210007 in a
working range of 0.35-25 ng/injection
during residue analyses. A lipear
regression function is generated Zrom
the data comparing detector response
and ng injected. Representative
standardizatiocn data and
chromatograms are presented in
Figures 4. The corresponding
calibration curve 1s presented in
Figure 5.
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. E. Interferences - .
1

-0 Analysis of contrecl samples from the -
tobacco, leafy vegetable, and fruiting
vegetatle crop groups showed no sigrificant
(>0.01 ppr} nterferences at the analyte
retention time with a limit of guantication
of 0.02 ppm No interferences have bheen
obgerved in reagent blanks.

Iy

. Confirmatory Technigque

A confirmateory procedure for the detection and
cuantitation of CGA-245704 {as CGA-210007) has been
developed that employs EPLC with mass spectrometric
detection (LC/MS), 1n compliance with the !
confzrmatory method requirement of US EPA Residue
Chemistry Guidelines, OPPTS 860.1340, "“Resaidue
Analytical Methods.” This technigque utilizes the
same extracts produced by the primary method, and
cherefore can be used in the event of -
chromatographic or other :nterferences with tne .
HPLC/UV technique. The LC/MS technigue can confirm
detections of CGA-210007 to levels of <0.05 ppm in
tochacco, and <0.02 ppm i1n both lettuce and tomatees

. (Eruit, wet pomace, and paste).

A val:dation of this technique was performed by’

analyzing 1dentical sample sets on both detection

systems simultanecusly. In addition te calibration
standards, a typical validation set consisted of PR
one untreated contrel, two or more fortified

controls, and two or more field sarmples containing
incurred residues of CGA-245704°.

After analysis by negative ion elisctrospray LC/MS
(ES-), the peak area measurements of the 179 m/z
1on (m-H'}) were transcr:ibed into the *Manual Data
Entry" mode of the Multichrom Worksheet program Ior
complete calculation of residues in the crop
substrates.

Comparative results of the LC/MS detection
technigue versus HPLC/UV detection in the tobacce,
iettuce, arnd tomato substrates are presented in
Table X.

+ Sacples 9f flue-cured £obaccd wers okbtainedd from an im=progress storage stabiiiny study and
. were far-_Zied with CGA-210607 racher than CGR-245704
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Represencative chromatograms of CEA-210007 in
flue-éried tcbacco, aead lettuce, unwashaed
tomatoes, wet pomace, and tomato paste are
presented zn Figures 10-14, respectively. Each set
of representative chromatograms includes a
calibratlon standard, an untreated control, a
fortzZied control (procedural regovery), and a
treated sample contazrning field-incurred residues.

Compmlete HPLC and mass spectrometric conditicns are
presented in Table XI.

Time Recuired For Analysis

The extraction and cleanup of a set of 6 samples
may be completed by a skilled analyst ain
approximacely 6-8 hours. Automated injection of
the samples can be performed overnighc

Modifications and Potential Problems

1.0 Any difficult emulsicns formed during tne
sample work up can be minimized by swarling
the emulsion with a glass stirring rod and
allowing time for complete separation. If
the amulsicn i1s persistent (i.e.

Section ITI.C.3 2), the complete sample
should be transferred to a 250-ml
polyurethane centrifuge bottle. Cap the
bottle and proceed with centrifuging of
sample(s) by slowly ramping to
approximately 9,000 rpm for approximately
10 mizutes and then slowly reduce speed
Decant the sample back into the separatory
furnel and rinse the centriZuge bottle wath
an appropriate solven:t; add the rinse to
the separatory funnel coataining the
gsample. Xeep any emulsions with the
aralyte fractien unt:zl the final separaticn
is conducted.

2.0 Use of the C:g Mega Boad Elut column was
necessary £o minimlze persistent emulsions
encountered in substrates. The procedure
is intended to remove unwanted nonpolar and
bas:ic components The elution should be
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conducted at maximum vacuum to mirimize
incteraction of the 1conized analvte with the
SPE stationary phase.

2 previous report- noted that CGA~245734 28
very unstable in aceconitrile soluiicns
stoved in light at room temperature.
Therefore, the CGA-245704 standard
solutions were stored in amber bottles
during the validation of this method. The
a.1 of a2 stock solution contalhing

100 pg/mL of CGA-245704 1n acetecnitrile
{stored in the dark at -20°C), should be
stable for at least 6 months

If runamal variabilaity 1s noted :n
retention time and detector response
between daily cuttime calibrations, then it
15 not necessary to calibrate on a daily
hasls., However if this conditiorn changes,
then daily calibrations should be begun
unt>l stability 1s achieved.

If an irterference peak is present at the -
retention time of the CGA-210007 analyte
during method validation or field traal
sample analyses and this peak prevenis
accurate gquantitation of CEA-210007, then
reduce the starting and ending “cuttime* in
portrons of about 15 seconds each. Proceed
until the interference disappears or is
reduced te an insignificanc height If this
does not remove the interference or analyses
are being done for tolerance enforcement
requirements, then proceed with quarcitaticn
by use of the confirmatory method.

The mcbile phases for the EPLC systems af
prepared in large guantity, can be recycled
during the analyses. However, 1Z problems
develop such as increased haseline nolse,
control interference peak, or shifting
retention times, this pract:zce should be
discontirued and new mobile phase prepared.
The mobile phases sheuld not be recycled
&uring the determinataon of tae analyte
cutzime on column 1, as this would result in
cross-contamination of the mobile phases.
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LC/MS: Decreased procedural recoveries were
observed when a sample injection volume of
100 uL was used during method development.
It 1s suspected that ionization of
CGA-250007 is suppressed when injecting more
than 50 pL of a crop substrate matrix. The
use of a column effluent splitter installed
betweern the analytical HPLC column and the
MS detector, with a splat ratio optimized
for the size of the sample injection, is
recommended. Refer to Table XI for a
description of the split ratio and injection
volume used 1n this study.

LC/Ms Since this method monitors che
CGA-210007 [m-RE] ion at 279 m/z, acetic ac:d
(60 m/z) should not be used as a corponent
of tkhe LC/MS mobile phase, as 1t creates a
spectral Interference by reassociating at
179 m/z. representing the acetic acic
[m~¥H]}~2m negative ion.

I. Preparation of Standard Solutions and Sample

Fortification Procedures

1

.0

Preparation of Analytical Standard

Weigh 10 mg of CGA-210007 into a 100-mL
volumetric flask, and dilute to the 100-mL
mark with acetonitrile. The concencrat-on
of thrs stock solutien is 100 ng/ul.. Store
the stock injection solution in the
refrigerator when nct in use.

11 Make serial dilutions of the
100 ng/uL stock solution with
0.02M H,PO; until working solutions
containing 0.007 ng/ul tec 0.50 ng/uL
are optained. Store these injecsion
standards in the refrigerator when
not in use.

Preparation of Fortif:cation Standardé

Weigh 10 mg of CGA-245704 analytical
standard into a 100-mL volumetric flask and
dilute to the 100-mL mark with
acetonitrile. The concentration of this
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stock solutien is 100 ng/nL. Store the
stock fortification standerd in the freezer
when not in use.

21 Make serzael diluticns of the
100 pg/mL standard solusion with
acetonitriie to give a series of
fortification standards in a range of
0.02 ng/pL to 1.0 ng/ul cf
CGA~245704. Store these
fortification standards in the
refrigerator when not 1n use.

Sample Fortification Procedures

The method is validated for each set of
samples analyzed by =ncluding an untreated
control sample and one or more control
samples fortified prior to extraction with
CGA-245704.

3.1 Add between 0.50 mL to 2.0 mL of the
appropriate standard solution of
CGA-245704 to 4 g of the crop
substrate prior to the addition of
the hydrolysis solution
{Sectaon 1I.C 2.1) Allow the sample
to sit for a few minutes before
adding the agqueous NaOH reguired for
hydrelysis. If a higher
concentration spzke s desired,
adjust the concentration of the
fortification solution so that ro
more than 2 mL of solution s added
to the substrate.

3.2 Analyze the fortified samples
(procedural recoveries) through the
same method procedures as for the
treated samples.

3.3 See Section IX.J.2.0 for the

procedure to calculate the ppm of
CGA-245704 in the samples.
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1

]

Determipetion of Sampie Residues
(Tolezance Enforcement Data)

Inject 50-ul aliquots of the fiaal
fractions prepared in Section II.C.4 2 ainto
the KEPLC under the same condiilons as the
standards. Make appropriate dilutions of
the samples (if necessary) with 0.02M H;PO,
to bring the sample peak heights wiatchin the
range of the standard cuzve Compare the
peak heights observed in the treated
{(unknowr: analyte quantity) samples to the
standard curve or enter the peak height
into the least squares program to determibe
the nanograms of CGA-210007 in tne injected
aliquot. Representative chromatograms Sor
reagent blanks, control, and procedural
recovery Ccrop samples are snown in

Figures 4-9.

Ta calecuiate the residue results, the mg
injected must first be calculated according
to Equation 1:

(1) Sample weght injected (mg) = m )[(\i )+(‘é ()M{‘:': ] x CF; x CFy

G = sample weignt extracted (g)

Va = gliquect volume (mlL)

Vi = 1nsectien volume {uL)

V: = volume of final Zraction (mL)

Ve = extraction veolume (mL)

M = % moisture of sample

CF1 = conversion factor teo converct grams of
sample to milligrams (CF- = 1000/1)

CF; = conversion factor to cohvert

microliters to millilaiters
(CF> = 1/71000C)

In this method, the total extraction
alrquet 1g used for analyses therefore,
Vo = [V + G[M/100)], and these values
cancel out ¢f Eguat-on 1.

Determine the concentration (ppm}! of the

analyte in residue samples (tolerarce
enforcement) according to Ecuat.on 2

PAGE 25 OF 144




(3) Ratlo of motecular weights (F) =

2.0

AG-671a
Page 22 of 77

- (r_;g analyte found)
{2) Anaiyte (opm) (mg sample njected)

7o convert the ppm Zound for CGA-210007 to
parent CGA-245704 equavalencts, naltiply the
regulis Zror Eguation 2 by 1.17 This
ratic (F) 15 determined from the molecular
werghts as defined below.

MW parent (210,28 g/ mol)

11
VW of e (180 18 g/ mol) CGA.- 210007 mewabaims 1

Determination of Procedural Regoveries
{Method Vallidation and Residue Field Trial
Data)

2.1 Calculate the ng of CGA-210007 and mg
sample weight injected using the
procedures described in
Section IX.J.1.0. Caleulate the
final pom values of the contzol and
fortified samples according to
Equation 2 (Section IX.J.1.0).

Determine the recovery factor by
firsc subtracting the background
detector response, 1f any, in the
control sample Zrom the analyte
response 1n Che recovery sample
Calculate cthe recovery Zactor as a
percentage (R} by Equation 4:

{ppm anaiyte found - ppth control)
ppm analyte added

{4) A= x 100

Convert the ppm fourd of CGA-210007
to parent CGA-245704 equivalents by

multiplving by 7, the ratic of the
molecular welghts

Determination of Corrscted Sample Residues
(Mathod Validation and Residue Field TPrial
Data)

3.1 Determine the ng of CGA-210007
injected and calculate the mg
injected using the pDrocedares
described i1n Section II.J 1.9,
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Calcuiate the final ppm values of the
residue samples according to

Egquaticen 2 (Section IXT.J 1 0,
Calculate the ppm found of CGA-210007
to parent CGA-245705 egquivalen*s bv
multiplying by F, the ratio of the
molecular welights. Calculate the
method recovery according to
Equation 4 (Section II.J 2.1}. Use
the recovery, or mean recovery -f two
or more fortified samples are
analyzed, to correct the
concentration (ppm) of each analyte
sor the treated sample according to
the following ecuation.

o g anatyte found hl
(5} Comectad Rasidue (ppm) pvp— % A

Note: Recovery adyustments Lor
controls, recovery corrections
Zor small contrel values
(<0.02 ppm}, and recoveries for
residue concentra-iens are hot
used in tolerance enfeorcement
calculations. The recovery
correction 1s used to correct
the amount of analyte Zound in
the fortified (sp:ked) samplas.
The recovery correction is
util:zed for method validation.
and for the correction of
residue data,.

RESULTS AND DISCUSSION

Analytical Method AG-671A was evaluated for accuracy,
precis:on, extractability, and accountabiiity by
analyses oI residue field trial samples and metabolism
radiclabeled samples. A comprehensive report of these
detalls 1s presented in ABR-97117, Final Report
Amendment Numoer 17 A summary of the data and
conclusions are outlaned below.

A. Accuracv

Untreated tobacceo, leafy vegetable and fruiting
vegecable ({including tomato processing fractions)
cropn group substrates were fortified with
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CGR-245704 at levels ranging from 0.02-20 ppm
Recovery results from Zortified control samples
(Tapie VI} were used to calculate accuracy in terms
of a mean, standard deviatien (sd}, and coeifficient
of variation {CV(%} = sd/mean x 1C0}. Procedural
recovery data Irom Zortified control field trial
samples, along with procedural recovery data from
validaticn sets analyzed hereir {Table II), were
comprled to assess the overall accuracy of
2nalytical Method AG-671A.

Procedural recoveries were calculated by dividing
the concentration of CGA-245704 measured -n eacn
fortified sample by the coacentration added tc the
sample Representative Mult:ichrom analysis sheats
(spreadsheets) showing data for all of the
intermediate calculations are presented in Tables
III-V. Substrate, fortification levels, and
residues in the fortifred controls are presanted in
Table VI and summarized below.

CGA-245704 CGA=245704
Cormedity Mean Recovered Mean Standard Deviat.cr
i%)
Tobacco (Greed. Uacured) 84 9.1 T{a=l7}
Tobaccd (Cursd} 88 t1 ins 7)
Head Lettuce 84 140 {n=ld)
LeaZ Lettuce 99 9.3 in=la}
$pinach a9 83 =ml5)
Celery 94 3 2 r=1%)
Tomate a7 § 1 (n=15)
Tomato Processing 190 12 {mm=25)
Bell Peppecs 34 47 {np= 9}
Yot Peppers 95 22 [~= 9}

Ko significant interZerences {>0.C1 ppn) were found
at or near the vetention time of CGA-210007 in the
reagent blanks (Figure 6) or the control samples.
An interference {>0.01 ppm) was present a:z the
retention time of CGA-210007 zn the tomate
processing puree (0.0l ppm) and paste (0.02 ppmr)
sample sets. This apparent contamination was
detection in rthe tomato fxuit of ome of the field
trials (02-FR-030-96) and :ncreased in magnitude
with concentration of the processing fractions
Sunsequent verification of the tomato puree residue
by liguid chromatography/mass spectroscopy indicates
the presence of a CGA-210007 contaminate i the
control sample. Results from an additioral f:eld
trizl (OW-FR-412-96) showed no indication of any
significant (>0.01 ppm) residue ox interferance ain
~he tomato processing control samples. EPLC
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chromatograms for the “C-tobacco, *‘C-lettuce and
“o_remato sarples (cortral, fortified, and
radiclabeled samples) are shown in Figures 7-9.
Representative cnaromatograms of fortified field
trial and processing {ccntrol andéd preocedurzl
recovery) samples are presented in ABR-97117, Fipal
Report Amendment Number 1.

These acceptable procedural recovery results
confirm that the analytical procedure outlined in
Analytical Method AG-671A 1s adequate for recovery
of residues and is satisfactory for Jse as a
tolerance enforcement method.

Precaision

Precision of the method wag determined by
calculating the mean, standard deviaticn, and
coefficient of variation of results from the
analys:is of fortified control (Table VI} and
“c-incurred samples. Table VII contains the
statistical results for recovery values Zrom
fortification experaiments. Taole VIII contains the
statistical results for the triplicate analyses of
“c-1incurred tobacco, lettuce, and tomato samples
The precision of Analytical Method AG-671A is
demonstrated by its CV values and by the close
agreement of triplicate sample results.

Extractability

The extractabil:ty of the TR by aAnalytxcal
Method AG-671A was determined by comparang the
total ppm of YC-residue in the sample from
combustion analysis to the ppm “*C-residue in the
initial sample extract {Section II.C 2.2 3} of the
metbkod. The formula for the decermrnation of
percent extractabality is:

Totat **C - resitue (ppm) n samp extract by LSC ,
THA (ppm}

00

% LabTity

Table VIII summarizes the TRR values, concentration
of *C-residue 1n semple extracts, and the totel
extractabil-ty. The TRR values were datermined by
combustion a2nalysis in the metabolism studaes and
are reported :n -*C-CGA-245704 equivalents. The
concentration of cthe “C-extractable residue was
calceliated by LSC analyses of the extracts and
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reported in ppm “*C-CGA-245704 equivalerts The
total extractabilities were 108%, 87%, ard 99% for
the YC-tobacco, -‘C-lettuce, and '*C-tomato,
raspectively. These extractability resulcs are
consisrent with quantitation by 2-damenszonal than
iayer caromatography used in the metabolism
studies The validation extractabilaty results are
compared with the metabolism extractab:lity results
in Table IX.

Accountability

The accountability of Analyt:cal Method AG-671A is
decermined v comparaing the tfocal oom of
Y*C-residue Zound in the sample by combusticn
analysis to the ppm of CGA-245704 ecuivalent
residue found in the final extract by EPLC
analysis, The formula for the determinavion of
percent accountability is:

Total residue (ppm) i sample extract determned by HPLG analysis
TRA (ppm)

% accauntability = ¥ 100

The total mean accountabilities were 78%, 33%, and
71% for the “‘C-tobacco, *‘C-lettuce, and -‘C-tomato,
respectively. These accountabality results are
consistent with the 2-dimensicnal rthin layer
chromatography results obtained in the respective
metabolism studies after hydrolysis of the sample
zo free CGA-210007. In Analytical Method AG-§71A,
the nydrolys.s step is based on treaument of the
sample witn 1N NaOH/heat and wouid rost likely
result n a _greater conversion to tctal
CGA-210007%" than the merzbolism 0.1N NaQH/room
temperature treatment. The accounctability results
for lettuce were less than the results cbtained in
the metabolism study after cuantaifying by
2-dimensicnal thin layer chromatography  The
metabolism accountability for lettuce was based on
the surface rinse radiocact:vity and the letituce
head penetrated radioactivity. The hydrolys:s
conditions for conversion of penetrated
radipactivity were conducted i1n 0.1N KaOE (roon
temperature} and cellulase. The accountabilicy
results reported herein, were based on an unwashed
lettuce sample. The difference in magnitude of the
lettuce accountabality results can be at:irabuted to
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the different metabolism profile for lettuce. The
validation accountability results are compared with
the metakolism accountability results in Table IX.

CONCLUSION

Novartis Analvtical Method AG-571A 1s snown to be =z
valid method for the determination and confirmarion
of CGA-245704 1n RAC and processing substrates from
the tobacco, leafy and fruiting vegetable crop
groups. The validity is dsmonstrated oy the
acceptable accuracy and precision obtained on
numerous procedural recovery samples {radiovalidation
and field trial sample sets), and by the
extractability and accountability obtained by the
analysis of weathered radivactive subscrates using
Analytical Method AG-671A. Validat:ion results are
reported rn ABR-97117, Final Report Amerdment
Number 1*.

S \HAYWORTFCA\2457040491-97\¥27\00C  ch/nae.3/24/98
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CERTIFICATION

The reports and experimental results included in th:s
study, naboratory Project I.D. Analytical Methoq
AG-6712, are certified to be authentic accounts oI tke
experiments.

_ Lol Y Suggiihs %@;__
Carol G Hayweorthf E.S. ode

Study Director

Scientist I, Residue Chemistry
Euman Safety Department
{336-632-6000)
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VI, TABLES AND TIGURES
TABLE I LIQUID CHROMATOGRAPHIC OPERATING CONDITIONS FOR

ANALYSIS OF CGaA-210007

-

Instrument Condit:ions

11

Column 1/Typical Retention
Time

Molile Phase 1/Flow Rate

Coiumn 2

Moblilie Phase 2/Flow Rate

Typical Retention Time
Through Columm 1 & Column 2.
Column Oven/Temperature:

Detectzon/UV Wavelength

Punps (2) :

Column Switching Valve:

Auto Iajector:

Volume Injected

Data Acguisition.

Thenomenex Spherisorb SAXJ/S3, 150 x
3.2 mm I.D , 5 um, HPLC Column

Cat. #Q0F=-0110-RO

Retention Time ~7 mn.

80 20 0.02M H,PO,/ACH
Flowrate 0.30 ml/min

YMC-Pack CB 250 x 4.6 mm X.D., S-5um,
120A, HPLC Column, Cat #0Cl12505-
2546WT A-203-5

75:25 0.02M HFO,/ACN
Flowrate 1.0 mL/min

Retention Taime ~22 min

Eppendorf colusn heater CH-30

Cat. #4301-000-028 and gauge TC-50
Cat. #4300-000-008 or eguivalent

Set at 30 °C

Perkin Elmer LC-95 UV/Visible
Spectrophotometer Detector, ox
equivalent

Wavalength, 235 nm

Perkin Elmer lsocratic LC Pump Model
250, or equivalent

VICI EQ60 HPLC Swaitcming Valve, or
equivalent

Perkin Elmer Model Z£5 100, cr
equivalent

50 uL

MicroVAXII (Q) COperating System, VMS
Versicn 5.3-1 Applaicagson Software VG
Multichrom Version 2 0

Worksheet Verszon. 1.6.0, or
equivalent

HPLC colvmns sho.ld be corverced from the st<rage selvent to the apcropriese
mobile prase accorditg to toe mancfacturer's ingeructions

ZPLC columns should

be equ:l:bratad until thg racenticr time of tha sta=dard (CGA-210007) 1is
L]

stabl

sacup

* Retenzizn tizes listed are approximate and wili vary depensing en irstrument
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TABLE X. COMPARATIVE RESULTS OF LC/MS DETECTION VERSUS
EPLC/UV DETSCTION IN TOBACCO , LETTUCE, AND TCMATO
SUBSTRATES
LC-MS Datection HPLC - UV D
C dity |Subzirate Sample Type CGA-210007, pprnl Recovery % | CGA-210007, pom | Recovery % |
TCBACCO |FLUE-CURED |CTAL <0.05 0.1
REC .+ 10PPM 7% 83
AEC + 3 0PPM 105 B5
FREEZER 095 096
FREEZER Q97 0.54
CGA-245704, ppm| Recovary % | CGA-245704, ppm | Racevery %
LETTUCE |HEAD CTRL <002 <002
REC + 050 PPM 22 95
REC +~ 050 PPM o B7
1X, ¢-DAY PHI 047 0.44
1X_0-DAY PHI 050 pa8
HEAD MATURE |CTAL <0 G2 <002
REC + 0.50 PPM a1 o4
REC + J 50 FPM 92 21
1% 7-DAY PHI 008 008
1% _7-DAY PHI 1] 0.09
TOMATOES |FRUIT CTRL <0.02 <0.02
[UNWASHED) |REC +010PPM 94 98
AEC + 0.50 PFM 0o jlec)
1X, 14-DAY PHI 0.28 [F-r4
3X 14-DAY PHI o.64 064
X, 14-DAY PHI 0.76 o7
WET POMACE [CTRL <},02 <0.02
REC + 0.50 PPM by: 74
REC + 050 PPM 9 87
1% 14-BAY PHI 020 01%
33X 14-DAY PHI 0.50 048
5X_T4-DAY PHI 076 078
PASTE CTAL 005 003
REC = 002 PPM a1 83
REC + 0 10 PPM 74 94
REC + 050 PPM 72 85
REC + 1 0 PPM 84 9t
1X, 14-DAY PHI 5 13
3X, 14-DAY PHI as 34
5X, 14-DAY PHI SB 52

- Freld-incurred residiss of CGA-245704 Trom a vapresentas.ve saxple c¢f I.ee-cured tokRacco
were ToT zvailable

stabillty stody.

Inssead
shat <as been Zab-Zortiflied wizn Z
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TABLE XI. OPZRATING CONDITIONS FOR THE CONFIRMATION OF
CGA-245704 (AS CGA-210007) BY H-CGH PERTORMANCE
LIQUID CHROMATOGRAPEY WITH MASS SPECTROMETRIC
DETECTION .

System Description

ESI/APCI cuadrupole LC/MS, Platform-LC™ model, equipped with
HP-1100 high-performance iiguid chromatograpny inlet systern
(autosampler, quaternary IPLC pump, columm over, and in-line UV
detectoer) .

- Micromass UK Ltd., Wvthenshawe, United Kingdom

Ligquid Chromatographio Conditiocns

Analytical HPLC Column: ZORBAX LC-MS 53-C18,
S0 mm x 2.1 mm I.D., 5.0 um,
Part No. 86095.902

Mobile Phase Composition: B0/20 0.5% formic acid in
water/acetonitrile

Mobile Phase Flow Hate. 0.20 mL/min
Typical Retention Time: -~5.0 min
Column Cven Temperatura: a5 °o¢
Volume Injected. 50 uL
Column EfIluent/Detector Splat ~0.05 mi/min £o waste
Ratio- ~0.18 mL/min to detector

M5 Detector Setpoints

Ionization Mode- electrospray Source Heater: 90°C
Polarity. negarive i0n Low ¥ass Res. 18 9 eaxu
HMonrtor Zon 172 mfz [m=bH+} £igh Mass Res +3.0 emu
Cap:llary/Needle/Proba, 3.5 kV Haltaiplier 850 v
Samp.e Cona:; 30 V Ara’yzer VaciLum 1 Se-5 corr
Skxzmer Lens Offset: 5 V N; Drying Gas Tlow 410 L/hx,

lon Energy: 1.1 v

Software Version

Acquisztaon, Control, and
Quantatation: Masslyox 2.3, Auwild 007

Operating System. Windows NT, v& 0, Build 1381
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FIGURE 1. STRUCTURES AND CHEMICAL NAMES OF CGA-245704 AND
CGA-210007

CCA-245704

Benzo[l,2,3]thiadiazole-7-carbothiozc acid S-methyl ester
CAS Registry Number 135158-34-2
¥olecular Weight = 210 28 g/mol

O, OH
S
hY
N;q
CGA~210007

Benza(l,2,.3]thiadiazole-7-carboxylic acid
CAS Registry Number 33272-27-6
Molecular Weight = 180.18 g/mel
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FIGURE 2. FLOW DIAGRAM FOR ANALYTICAL METHOD AG-671A

4~g Crop Sample
'Fortify procedural recovery samples., 1f needed]
Add 36 miL Hy0, 4 mlL iN NaOH (pBE >12)
Shake at high speed for ~i0 minutes.
d
Place in 65-~70°C oven for 30 minutes
Swirl sample -~ every 10 minuces.
+
Cool to RT, add 80 mL of MeOH.
Agitate (high speed) on shaker 30 minutes

Vacuum fzlter through Biicnner funnel {w/ glass fiber filiter),
collect filtrate. Rinse filter cake with 3 x 20 mL MeOd,
collect the rinses.

1
Transfer to 1000-mL tearcrop flask. Reduce sample volume o
g-10 ml wvia rotary evaporator w/ water bath at 30 ¢
1
Add 8 oL 1M HC1l, swirl and load conto Chem Elut column. Wait
~10-20 mrnutes and elute column with 106 mL 9:1 CH.Cla/EtOac.
1
Add 20 mL of IN NaCOH to column eluant, partition and
allow 10-15 minutes for separation.

Load the upper, agqueous fraction onto a preconditioned C.p
columst {vacuum manifold). Collect the filtrace, rinse Cig
column w/ 50 mL of H;Q0, and collect combined filcrace.
1
Transfer to 300-mL separatory Zunnel
(saturated) and 4 mL phosphoric acid (B85%).
ml, EtOAc. Collect/combane upper,

Add 40 mi, NacCl
Extract w/ 2 x 50
organic layers.

Drain organic phase through carbon filter tube with cotton
plug. Rinse cotton plug w/ 10 mL of EtQac.

Rotoevaporate sample to dryness at room temp. and brirng to
final volume with C.02M H;PO.. Analyze sanple by column
switching HZLC/UV or confirmational LC/MS.
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FIGURE 3. SCHEMATIC DIAGRAM OF TEE HPLC COLUMN SWITCHING
SYSTEM AND REPRESENTATIVE CHROMATOGRAM QF STANDARD
DROFILE FROM COLUMN 1
PUMP |
|
'
)
IMECTOR
|
cﬂl.l:'HN1 INJECT position (dual column}
. Darection of flows during injectzon of
1 WASTE the sample onte coiumn i (Spherisorb™
COLUMNZ SAX/SB) Typical retent:on window ~7
| ninutes.
’ PUMP 2
' WASTE LOOP
DETECTOR =~ WASTE
RECORDER
PUMP
4
INJECTOR
COLUMN LOAD pos:ition (cual columnr}
D_rection of flows during swicon (cut)
COLUMN?Z WASTE  from column 1 (Spher:sors” SAX/SB) onto
column 2 ([YMC-Pack CE} Tvpical
=ecentron window ~Z2 minutes.
PUMP Z
i WASTE LOOP

DETECTOR —— WASTE
'

REGORDER
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FIGURE 3. SCHEMATIC DIAGRAM OF THE HPILC COLUMN SWITCHING .
SYST=M AND REPRESENTATIVE CHROMATOGRAM OF STANDARD .
DROFILE TROM COLUMN 1 (Continued} . -
Araiyals Mame [183-66] 22 PROFLEZA)

Sncard 250 ng m:l 1000

I

d

-]
v s o
= GOA-Z10067

Inersiy (V)
¢
P

P o
-

4
L. | .,
&0 20 a0 (%] a0 170 29 ET)

Time {minvtes)
Acg.urec on 17-OCT 1857 2t 15.16 Pupinted on 30-OCT 1597 1 089

s
-
L

Representative chromatogram of CGA-2100Q07 (25 ng/ul,
24,904 uV) standard elut:en from column
(Spharisorn™ SAX/S3). The valve switch (cuttime) was set at

6.0-6.8 ninutes
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FIGURE 4. REPRESENTATIVE HPLC CHROMATOGRAMS OF CGA-210007
STANDARDS (~“C-Tomato Analytical Set)

Cha-Gagy Multcnrery 24 10)

Analysn hame [431.97] 23 413708 9 1
Sanum 0B Ap  Ament T

Mcichrg= R
r
we - !
w }
as -
E-u L .
i £
L) 1 :
i S 1
s - Y U =, D -
1
»e k 7] [T g7 £ ] =5 3
Tomp rovapmay
vowemenr  KRATOS L 15T
Crmne Tiis  Chawa 173 (= W)

Lma 10
Mgz rwd on. 10-45 1207 i 1840
Reparted on EREEP. ") M 154

1. Standard, CGA-210007, 0.35 ng, 100 pv

ChmGargy Mk o 29 (0}

Anmiyes Namw 40147 20 $10TREL1
Wit 05 ng  Ameud 500

o

im

gna

L
I
'
we b _ L&
| — |

fﬂhiﬂ

fandlY a5 fr) 2 9 £Y) 25 1]
Tang piwiostn)
e KAKTTS el B i)
Shame Tad Chanael r2] Castnson  4NETHE
i Aunbreins @TRY

Aogursd on I0-SERAKET o 1642
MapOned i ZSEP- 1987 ar 15

2. Standard, CEA-210007, 0.50 ag, 177 uv
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FPIGURE 4. REPRESENTATIVE HPLC CHROMATOGRAMS OF CGA-210007
. STANDARDS {-*C-Tomato Analytical Set) (Continued)
G gy Muierom 2.0 K

¢

4.

Anatyan Hame [£21-57] 20 4016TRN 4 *
Eonsws 79 43 Amount 1003

—_— - P ineivery
: +
; o |
3 I
t |
;
N I § i
: | | 7 '
: "
; ) i
i il e ¥ T _ VL | S
1
W5 3 (7] o T3 £1) e —a—

rawnan  KRATCH

Chmrng Tt Chiet 73 Calirvaen H107AE
a1

Ancppmd gn 13-EE 1097 = 1T

Papected wn 2SR 15T M 1434

Standard, €GA-210007, 2.0 ng, 652 uv

CourGugy Hasmarom 2. [0
AnBhyid Nad [451-671 30 dererem it
Famienl 50 5 1%
- Bagnenem
{ i
l I
- !
ﬁ
L)
i H g
! ]
. I i 8
! ] i
L A .
| I — ] B il ¥ L S -
¢ ,
[ w %] 8 e FEr Ev) ang
Taws bmenaat
oy KRATOS [ L ]
Crowry Tea Grames v Lot G BTE
g P Sy 45357

oo A o 1G-BEXTRYF 2L 1B
Ripuried on 13-SEP 1507 & 156

Stancard, CGA-210007, 5 ng, 1544 LV
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SIGURE 4. REPRESENTATIVE HPLC CHROMATOGRAMS OF CGA-210007
STANDARDS (-*C-Tomato Analytical Set) (Continued)

CitnGeeigy Mubehrys 4 105

Aglyms hame |49%-37) 22 4m@7B0.
Sipodars 100 ng  Amset B0

= Al o
“; ]
' »
s - = t
i .
“®a s
3 ;
i as
a ! |:Iw H
T -
3 ¢ ! J ’
0s - "\-/Ud‘”"" P, Al !
L " :
™ 17 ] iR o 2] ) wo
Thha Icmutbll
s XFATOR uenod  asiTR
Cramal Tids  Craarsi o) Callwespn 015706
na 10 Pt Botpente 491T7EE
Angured o 10:EEP-1907 al 1&11
Flaporied on ELSEP 1957 5t 13,34
5. Standard, CGA-210007, :0 ng, 3223 pv
Cin-Gagy Mkcham 1910
Avsmg o ANTSTIEIASWTI 31
a1 (00 NG Amoysc 1.000
—_ Wuicvom
ang
ol §
as L 5
icu L E
;
f
§aa [ |
s .,J'U - A il
‘
B9 o5 1o W £ 3 55 W —m
Vv imsiany
el KRATOS amac a3
Crarveet Thiy. Chmensl 423 Cxtten uTSTSR
U Fum Sogecs 4 YTPR

Asgwred o 1O-SEATID 3 DY
Begorton 24EP ST M 3

6. Standard, CGA-213007, 10 ng, 3147 nv
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FIGURE 4. REPRESENTATIVE EPLC CHROMATOGRAMS OF CGA~210007

STANDARDS {T*C-Temato Anaivtical Set)  (Continted)

X1y Kutichiomn 2.1 00
Aratyiet Kt WE14T1 23 49157007 ¢
Btadeed 750 ng Amevrd 1000
savhcnrom —

s l_ \
2! ‘é

y i
450

2

@ | H !
T [- A A o dl I

i e i
Y ) O] e 3 ) o) =

Tme imevasa

Worsant  KRATOS Meros  eniTen

Crunl T Ehasen 122 Cateiban 4918729

oy un Sacumce 491ITI0

Atursd on HFERIT 13007

Racures on ZI-EERANT ar 15:30

Standaré&, CGA-210007, 25 ng, 7877 wv
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FIGURE 5. REPRESENTATIVE CALIBRATION CURVE USING THE

CGA-210097 STANDARDS FROM FIGURE 4

Clm-Bamgy Muahaom 2.0(5)

Cabrotion Name (491.9723 4315788
£64.210007
Paak CGA 210007 Ciitration lewcl it .

Mgl ¥ | 101y

Conmat 552221 Cunvy it near
i degree 31520ME+2 Corraiotan coaficent 0.99493

Reoponad on 2F-SEP-1957 at 10 01

CGA-210007 Calibration Data

rg injected peak heighz, pv
0.35 100
0.5¢ 177
2.0 652
5.0 1544
0 3223
10 3147
25 7877
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" REAGENT BLANX CHROMATOGRAMS

Novens 2P 1ulcvam 20 00
Analynis Numa [§ 561237 BBR 132
Bk Aragm 135

rachvem.

N TET

4 COA-1104007

- I
a 0 L] 128 "we 2T e ne
Tons moyiun]
loproment  CRATOS Mevad  MIEOR
CammeiTos Craome <tt Caipnoa OOR

e
Attored on AU THT o 1447
Reparis om 2067 1967 % 126

Reagent Blank, Tcbacco Analytical Set 31-96-3BR,
Protocol 91-96 .

Mwarsg L L fucharen 20 {8
Angiyws Namw V256 Z1SZEEEDG 1
Dank  Awasrt 1000
Mgxrutm
' I
r 5
4 | e 1
t a
] a
- "
! 3
- -'ll 1 .;1,"' g g
1
- }M~uk4hJVU{ A
L A
oF T W o) 3 ET F ET]
g prumres)
e ARACTS Nwhoz  ENASRG
Camal Ty Chasal 23 THoaon LSEBG

L i Pun Semancs (IME3S
Aomarer on PE- AL AT a 23085
Paporiad an J-T1T 1T W ST

Reagent Biank, Head Lettuce Analytical Set 92-355~3BG,
Yrotocol 32-94
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' FIGJRE 6 REAGENT BLANK CHROMATOGRAMS (Continued)
“overs CP Ao 20 10
Adblyum M B0 37 FEHEAD 2
Bk Amcuee 10X
®o Muhc ron
- | a
"o ;— ] E !
“y = K - .
£ | o §
ng 1 Py ‘l‘ ﬁ
§ w0 r——-——-—-—'—‘“——'\.-/hfj_h'_""'lv Vo :
_—
[ &5 e ) £o ] =S e
Time {rrucest
Wlbwanl  AATOS ] ARG
Canl T  Channp 273 Calvraen  129GRAD
L D Fon Sonuece  ETBGAMD
Ayt on HeJUN- 13T WO
Pagunps o DHEC §3T w1223
3. Reagent 3lanx, Leaf Lettuce Analvtical Set 92-9(-32hC,
Protoccl 92-96
. Novgres CF Mulshwom 7 €
Asyipem Kame (9256, 3 ROFEIAGE Y1
Bank  Amownt 1000
s ; Mylcheom
as p .i
ws - I §
-y ' H '
. i g :
r ¥ iha
f A i ~ ,
wa F
1] 40 [F] ES lﬁ e 240 T80
Time (rncie)
Iepiumand  KRATOR Matma DIOCRATY
Channel Trow  Chamael v23 Canwmoow  (FIAEDACT
Lo Poshs St ST9EBASY
Aatpared eu 12AN-TEAT ot HERD
Aeporea e DLEC 11T @ 20D
4. Reagent Blank, Spinach Analvtical Set 92-89§-3AG2,

Drotocol 92-55
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. FIGURE 6. REAGENT BLANK CHROMATOGRAMS {Continued)
Sampla HNome rapgent blank
Data File CINTCA\NOVA\NMVT A1 %A . RAN Date 11/6/97 ©01.30 An

Fequance Flla: CI\TT4\NOVANNCVI1OS.SEQ

J 4 cun-310907

I J.Lr:!j
L
{

uliliilil|111l‘llll]lll]
I'm‘rn\.n] e as

CGA—~210007 — TOMATOES — METHGD VALIDATION

5. EReagent Blank, Whole Tomato, Ricerca, Inc. Method Trial
Data, Protocol 93-96

. Nencaing £ Kutachmen 2.0 (C)

Aflyum hama M3 24 ZTMLARLY
Mok Amoun 1130

5o
;
: I

-e -

g r é !
fao o .
i i
§on - I

s A = ;

L L J
o s [ E1] e e EN) ns
T troniens)
tabument  SELCHE Vet PR
Crannei Ts Cranasl 176 Calormon $3MGa2
<im0 Fun lecuanid ML

Acpmred an K-SIM 97 5. 15
Faporo an X-CRC-107 a 1314

§. Reagen: Blank, Tomato Pomace Analytical Set 93-96-3A2,
Protocol 93-96
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REAGENT BLANK CRROMATOGRAMS (Continued)

. FIGURE 6.

Koy CF Mwicheom 28 C*
Ay Mo |9 30 23 L3968 1,1
T Arast 16X

s = Alchrom

as -

“o .

oo - - 1
£ i 5
E Qs - | . §
£ <o P W NPV, P ¥ S -

x ) i
an -
oF o [ % ) H2] an E2r
T fmmesian;
weTeme  KRATOS Nenca B3O
Shoanhdd Titt  Crasasl o33 Colbmasn 33098
Ll Pua Saquance ETHEM

Ay an 2007 THIT wIE0
Ruporwd on 30-0EC 1597 e "221

7. Reagent Blank, Tomatc Pomace Analytical Sec 93-96-BH,
Protocel %3-96
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HPLC CHROMATOGRAMS FROM THZ ANALYSIS OF

C-TOBACCO (Control, Procedural Recovery, and

Raciolabeled Samples)

Coon lorniy Uwtettwora 20 (00
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BMOIRET COCETe  Conswl  Amawni DO

- Rhulbchri.

I '
L ;
R
L H !
: i \
' i
k H 1
' §

, -
: wh g

PRI VI LA TN,
F 5 =) £ ] T T | 1]
Tt Uniadent)

Baramea  PELCOS wrined AT M
Cinned Tie Chamnal e Cebmoem a1 $TA
Lmic  prowes P Sty 4137RAS

Amurv b4 20-EGR 1507 o3 15 46
Raguirtid on M-EER- 1937 ot 1400

TUL-Cl, control, 50 0CC mg injected, <0.35 ng CEA-210007
quantitaced, <0 02 ppm CGA-2457C4 determuined

Cra-lrmoy hiuimctrem 1.0 O

Arabyste e | [411.5T) 30 o TTRALY
TINVGARIT OO ey Amacm T.860

Abtpared an. 27 S50 10CT 04 210
Roperiod on HAEP IGH 2 408

TUL-R., contrel + 0.02 ppm CGA-245704,

Murcioem

¥ 1
L M
v f |
; I
i |
. 1 !

N E [
i N : i

)
¥ Abrdeio H
od <3 it s ] 3 —
Tumy terniasl

e PELCAS et A
Thurnel Ty Charmet s Cxoracs 491SHAL
P ok Enumrcs 4DFTARE

50,000 =g 1njected,

0.904 ng CGA-210007 quantitated, 0.021 ppm CGA-245704

determined, 106% CGA-243704 recovered
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FIGURE 7. HPLC CHROMATOGRAMS FROM THE ANALYSIS OF

533

e

nexnity miv)
3
-

B E

“C_TOBACCO (Contrel, Procedural Recovery, and
Radiciabelied Samples) {Concinued)
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TUL-R2, control + 1.5 pgm CGA-245704, 10.000 mg anjected,
1l1.624 ng CGA-2100{07 quantitated, 1.360 ppm CGA-245704
determined, %1% CGA-245704 recovered
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TUL~I1, radiolapeled incurred substrace, 13 173 mg 1njected,
~2,253 ng CGA-220007 quantitated, -.088 ppm CGA-245704
determined, 1.1 pom CGA-245704 (corrected for average
recovery) determined
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FIGURE 7. HPLC CHROMATOCRAMS FROM THEE RNALVSIS QF
. CC-TCBACCO (Control, Procedural Recovery, and
Radiolabeied Sampies) {Concinued)
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FIGURE 8. HPLC CHROMATOGRAMS FROM THE ANALYSIS OF
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LT-R1, comtrol - $.02 ppm CGA-245704, 50.0C0 mg 1njected,

0.801 ng C5A-210007 guant:tated, 9.015 pmm CGA-2453704
determined, 94% CGA-245704 recovered
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‘ FIGURE 8. HPLC CHROMATOGRAMS FROM THE ANALYSIS OF
C-LETTUCE (Control, Procedural Recovery, and
Racdiolabeled Samples) {Continued)
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3. LT-R2, contrel + 1 0 ppm CGA-245704, 20.000 mg injected,
15.342 ng CGA-210007 Guantaitated, 0.968 ppm CGA-245704

. determined, 97% CGA-~245704 recovered
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4. 1T-Il, radiolaseled 1incurred sunstrate, 19.770 mg Znjected,
5 565 ng CGA-210007 quantitated, 0 329 ppm CGA-245704
detcermined, 0.346 ppm CGA-245704 (corrected for aversge
recovery) determined
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FIGURE B. EPLC CHROMATOGRAMS FRCM THE ANALYSIS OF
“*C-LETTUCE {Contreol, Precedural Recovery, and
Radiociabelad Samples) (Continued)

io-Qongy Multorom 1.3 1G}

Al ara (49147 24 RIS HITL W
RMVOIGET (50277 Rarpa  Amawnd 1800

wa . TS
43 1 i. ‘:!
w b K
g ‘» )i 3 !
i ih : |
N S i |
B2 o5 ) R F " £ T S e
Tirmp frocusimay

Linns 12 L] Anfoarmcy IS
Acxpigt on Ja-3EF-1 147 3 2190
Foporud o 7-0GT 1087 & W19

5. L7T-I2, rad:olabeled incurred substrate, 15.770 mg injected,
5 0BS5S ng CGA-210007 quantitated, 0.301L ppm CGR-245704
determaned, 0 316 ppm CGA-245704 (corrected for average
racovery) decarmined
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& LT-I3, radiolabeled incurred substrate, 19.770 my injected,
4 562 ng CGA-210307 gquanticated, 0.270 ppm CGA-245704
determaned, C.284 ppm CGA-243704 {correctes Zor average
racovery) Jdetexrined
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FIGURE 9. HPLC CHACMATOGRAMS FROM THE ANALYSIS OF ‘C-ToMATO
. (Control, Procedural Recovery, and Radiolabeled
Samples)
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1. TO-C1, centrel, 50 000 mg injected, <0.35 ng (0.147 ng)
CGA-210007 quentitated, <0.02 pom (0.003) CGA-245704

determined
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2. TO-RI, ceontrol + 0.02 ppm CGA-245704, 50.000 mg 1h-ected,
0.970 ng CGA-210007 quantitated, 0.023 ppm CGA-245704
determaned, 0.019 ppm CGA-245704 (corrected for control}
determined, 96% CGA-245704 recoverad
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FIGURE 9. HPLC CHROMATOGRAMS FROM THE ANALYSIS OF “c-momarmo
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TO-R2, contrel - 0.50 pom CGA-245704, 50.000 mg injescted,
18.5995 ng CGA-210007 quantitated, 0.444 pom CGA-245704

determined, 0 441 ppm CGA-245704 (corrected Zor control)
determined, B88% CGA-245704 recovered
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T0-I2, rad:clabeled incurred substrace, 49.419 mg injected,
7.550 ng CGA-210007 cuantitatad, 0.181 gpm CGA-245704
datermined, 0 196 ppm CGA-245704 (corrected for average
recovery) determined
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FIGURE 9. APLC CHROMATOGRAMS TROM. THT ANALYSIS OF JC-TOMATO_

[Control, Procedural Recovery, and Radiolabeled
Samples) (Continued)
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TO-I2, radiolabeled incurred substrate, 49 419 mg injected,
B 791 ng CGA-210007 cuantitataed, 0.Z08 ppm CGA-245704
determined, 0 226 ppm CGA-245704 {(coxrrected for average
recovery) determined
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T0-13, rad:olapeled incurred substrate, 49 41% mg injected,
9 377 ng CGA-210007 quantitated, 0 222 ppr CGA-245704
determined, 0.241 ppm CGA-243704 (corrected for average
recovery) determined
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FIGURE 10. REPRESENTATIVE ION CEROMATOGRAMS FROM THE

. CONFTRMATCRY AMNALYSIS OF FLUS-CURED TOBRCCO
BAD Sm (Mn 2x4) &IR of 1 Crannyl £5-
e 43t 17800
J9508 251958
Area
o et T T T TP ————— Tre

2.00 350 400 450 500 =50 500 )

1. Calibratiss Standard, 2.00 ng irjected.

3-TF-21-C, control fide-cured tobacco
BACICS Sm (M 2xd) 4IR ot 1 Channat ES-

280 11900
® 1 = |
57

5.20

c T ——r —— -y — T
3.00 1) 400 4.50 5.00 5.50 £00 6.50

2, 3-TF-21-C, control, 10 0 mg i1njected, <0.50 ng CGA-210007
quantitated, <0 {53 ppm CGA-210007 cetermined.

- Saplea of Zlie-cured toDacie &salyred duriag deve.cpmesi ¢f the LC/MS cenfirmazony
. procedure weTre sbiained ITom 41 in-progress sierace srability scudy a-d ware forclfled w.ir

CGA=-2.5007 rather trhan CGA-%=5704
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Page E7 of
. FIGURE 10

REPRESENTATIVE ION CHROMATOGRAMS FROM THE

CONFIRMATORY ANALYSTS OF FLUE-CURED TOBACCO™
{(Contiaued}

3-TF-21-RA, flue-cured tobaceo, 1.00 PPM PROC. RECOV
BAGHOS Bim {Mn 2x4)
o
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437 17300
135721 5.50e5
Ana
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0 e r———— v Ty T + Tima
3.00 50 400 450 500 553 6.00 630
3.

3-~TF-21-R-A, contryeol - 1 00 ppm CSA-210007, 10 0 my
injected, 7.593 ng CGA-210007 quant:tated, 0.759 popm
CGA-2)0007 determined, 76% CGA-210007 recoverad.

3-TF-21-FA, flue-cured tobacco, 1.00 PPM FREEZER-STORED RECOV.,
BAQ108 Sm (Ma, 2x4)
1
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472 17900
153457, 6.1585
Ama
%
- 0 by T T T p— r—vrr Time
.00 as0 Ly = 500 5.50 600 6.50
4. 3-TF-21-F-A, 1.00 PP 2-Month freezer-s:ored sample,
10.0 mg :njected, 8.599 ng CGA-210007 gquantitaczed, 0,860 ppm
CGA-245704, 0.85 ppm CGA-210007 determinad {corrected for
91% average CGA-210007 recovery)
* S5anclas of flum-cred tozacco analyzed duriag davelcprarc of tha Lo/¥S confirmatorv
protedise sere chiai-ed from an 1-progress Siorage stoDiliiy study and were fortified wWitn
. CGA~215C0T7 racaer =har CGA-2{575¢
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FIGURE 12X. REPRESENTATIVE ICN CHROMATOGRAMS FROM THE :
———mo oS Ve SR ERVOATMORARS FTRUR Thne
. CONFIRMATORY ANALYSIS OF HEAD LETTUCE {0-Day PHI)
491BEQ09 Sm Mn Zxd) SIR of 1 Channel €5-
503,17<210 78 00
1004 7Qte5
Ara
[
0~y Yy Trrrre— T T T Time
440 450  4B0 500 A20 5S40 560 540 500
1. Calibration Standard, 10.00 ng injected.
02FRO26G96 1-2-A, CTRL LETTUCE #297
: 49186003 Sm fin 2xd) SIR of 1 Crancet ES
o ‘
l 22808
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8.8
’\ .
L
0L T T T ; ————r Tme

440 <60 480 | K00 420 840 50 a1 600

2 1-2-A, controi, 30.0 mg injected, <0 35 ng CGA-210007
quantitated, <0 02 ppm CGA-245704 equivalernt determined.
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FIGURE 1l. REPRESENTATIVE ION CHROMATOGRAMS FROM THE
. CONFIRMATORY ANALVSIS OF HSAD LETTUCE (9-Day PHI)

{Contanued)

02FR026%6 1-2-A, CTRL LETTUCE + 0.50¢ PPM 238
491BEO0S Sm (Mn 224}

SIR ol 1 Channel £5-
, 5.04 339582 17900
°°] 8.07¢s
Anga
4
0 b e et ey Yrerrr— v Time
440 ¢80 <80 500 B2 5S¢0 560 580  B00
3. 1-2-3, zontzrel + 0 50 ppm CGA-245704, 20.0 mg wnjected,
7.841 ng CGA-210007 guantitated, 0.459 ppm CGA-245704
equivalent determined, 92% CGA-245704 recovered.
. 02FRQ26596 2-2-A, 1X TRTD LETTUCE, A-REP, 0-DAY PH| #300
491BEOCS Sm (Mn 2x4} SIA ¢! 1 Channel ES-
3 5.04,133358 17 ce
5 68a5
Arsa
e Torpe—rp—ry  YeaEaaans neans asen) T T
a4l 480 a8t 500 520 S60 580  ABD &00
4.

2-2-h, iX treated head lettuce, 20.2 mg injected,
7.491 ng CGA-210047 cqrantitated, 0 438 ppm CGA-245704,

ppm CGA-245704 equivalent determined (corrected for 93%
average reccvery)

0 47
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FEQURE 12.

REPRESENTATIVE TON CHROMATOGRAMS FROM THE
CONFIRMATORY ANALYSIS OF

UNWASHED TOMATQES

BC42012 S (Mn 2x2)

SIA of ¥ Chiannat E5-
166 5.06,83488 17:5250
Ama
]
0 pe—T T Y T—r Teme
<60 «50 5.00 520 a4 560 | 580
1. Calibration Standard,

5 00 ng 1njected.

1-8-AB-1 CONTROL UNWASHED TOMATOES
BCA2003 Sm (Mn, 2xd)

SIR of 1 Channel ES

17% 00
31605
Ama
e o R T e ey T T Tera
g0 480 500 520 5.40 560 5.80
2. 1-8-AB-1, control, 50.0 mg i1njected,
guantatated,

<0.50 ng CGA-210007
<0 (2 ppm CGA-2457C4 eguivalent determined
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FIGURZ 12. REPRESZNTATIVE TON CHROMATOGRAMS FROM THE

CONFIRMATORY ANALYSIS OF UNWASHED TOMATOZS
(Cont-_nued)

1-8-AB-1 CONTROL UNWASHED TOMATOCES + 0.10 PFM

BCA005 Sm (Mn. 2x4) SR of ! Channel ES

1 5.03 65255 17900

4005

Aren

© - - T T T T ———— T Tr——— = Ting
480 480 500 520 540 580 580

3. 1-8-AB-1, control + 0.10 ppm CGA-245704, S50.0 mg injected,
4.034 ng CGA-210007 quantitared, ¢ 094 pom CGA-245704
equivalent determuined, 94% CSA~245704 recovered.

2-8-AB-1 1X UNWASHED TOMATOES

BC42008 Sm (Mn. 2x4) SR of 1 Tharnel ES-
1 5.04,144517 7300
&4705
Ama
%
¢ T T T T T [RARS Ry T T ™ T Time
480 480 5.00 520 540 560 80

4. 2-8-AB~-1, 1X treated unwashed tomato, 40.0 mg i1njected,
9 178 ng CGA~210007 guantitated, 0.268 ppm CCGA-245704, 0 28
por CGA-245704 egquavalent determined {corrected for 98%
average recovery)
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. FIGURE 13.

REPRESENTATIVE TON CHROMATOGRAMS FROM THE
CONFIRMATORY ANALYSIS OF TOMATO WET FOMACE

BHZ2013 Sm (Mn, 2x4)

SR of 1 Channel ES-
100+ 505138973 178 00
6.28e5
4 Area
L=
O b LAt namad anag arans T T ptmperepeey Tims
440 480 480 500 520 G40 560 580 &00 6.2
l. Calibration Standard, 10.0¢ ng injected.
1-6-AB-4 CONTROL TOMATO WET POMACE
BH22003 8m (M 2%4) SIA ol 1 Channel ES-
. ¥ 5.04 17900
327 1728
Areg
%
0 bvprprsepseey T v rre ey Timg:
4s) 460 480 500 530 540 580 580 &00 &
2. 1-6-AB~4, control,

50.0 mg 2ajected, <0.30 ng (0.243 ng)
CGA-210007 guantitated, <0 02 ppm (0.006 ppm) CGA-245704
equivalent determaned.
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FIGURE 13. REPRESENTATIVE ION CHROMATOGRAMS FROM THE

CONFIRMATORY ANALYSIS QF TOMATO WET PCOMACE
(Continued)

1-6-AB-4 CONTRCL TOMATO WET POMACE + 0.50 PPM
BH22005 Sm (Mn, 2x4}

SIR of 1 Channel ES-
505143975 175 00
1
o &.0%5
Arna
%

T AL A IRt e AR Lt it A Ty Tv— Tme
440 480 48D KO0 520 540 K80 SBO0 B0 A0
3. 1-6-AB-4. control + 0.50 ppm CGA-245704, 25.0 mg injected,
B8.56%1 ng CGA-210007 guant:tated, 0.39%5 ppm CGA-245704
equivalent determined (corrected for control residue), 79%
CGA-245704 recovered
2-6-AB-4 1X TOMATO WET POMACE
BH22003 Sm dn. 2x4) SIR of 1 Channal £S5
1 406,324073 179 00
S.dies
Ama
=%
@ b T T TP P PR PP e rrerererree Timg
440 ABD 280 500 520 540 530 SB0  BOO 620
4.

2-6-AB-4, 1X treated tomato wet pomace, 50.0 myg injected,
7 377 g CEA-210007 quantitared, 0,173 pom CGA-245704, 0.20

PP CGA~245704 equivalent determired (corrected for BS%
average recovery)
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FIGURE 14.

REPRESENTATIVE ION CHROMATOGRAMS ¥ROM THE
CONFIRMATORY ANALYSIS OF TOMATO PASTE

BE42014 Sm Mn, 2x4)

SR of 1 Chaanel E5-
505,91085 17000
100 4S.ATeS
Arsa
o
0 by - —r VABAEATCRd ancan sooon, ———r Tme
4,40 4.60 4.80 &.00 520 6.40 560
1.

Calibrat:on Standard, 5 0 ng anjected.

1-8-AB-7 CONTROL TOMATC PASTE
BE£2003 Sm (Mn, 2x4)

1 5 05.2558%

SR of 1 Channel ES-
17a

oo
/\ 23008

Arca

| .
.

ol T T T - T T
440 <80 420 500 520

Time
580 580
1-8=-AB-7, control, 50.0 mg injected, 1.649 ng CGA~210Q07
quantatated, 0.039 ppm CGA-245704, ¢.05 pom CGA-245704

equivalent determined {(ceorrected for 78% average recovery)
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FIGURE 14. REPRESENTATIVE ION CHROMATOGRAMS FROM THE
. CONFIRMATORY ANALYSIS OF TOMATO PASTE . B
{Contanueqd)

1-8-AB-7 CONTROL TOMATQ PASTE + 0 02 PPM
BE42005 Sm (Mn 2x<}

SIR o' | Charnel E8-
. 501 37908 17900
3 005
Area
%
9 e e T T————— Time
Py 460 480 £00 | 520 540 .60 seo

3 1-8-AB-7, control + 0.02 ppm CGA-245704, 50 0 mg injected,
2.342 ng CGA-210007 quantitated, 0 053 ppm CGA-~-245704

equivalent determined, 0 016 pom CGA-245704 {corrected for
control}, 8l% CGA~245704 recovered.

2-8-AB-T 1X TOMATO PASTE
TE4Z011 Sm {Mn, 2¢4}

QiR of 7 Chignnel €8-
5.08 167482 17000
1004 T 05e5
Az
En
0 by T T ——— T r——T Ty r Tama
440 480 4 80 500 5.20 5.40 560 580

2-8-AB-7, 1X treated tcmato paste, 10.0 mg injected,
9.640 ng CGA-210007 quantitated, 1.128 ppm CGA-24570£&, 1.5

Ppm CGA-245704 equivalent determined (corrected for 78%
average recoveryt
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CEA 245704 -2~ REX 172.02

1 DUCTION

1.1 Scope of the Nethod

The pethod allows the quantitative determination of the coxbined residues
of CGA 245704 and its metabolites whrch contain the CBA 210007 movety in
coreal {grain, straw and green aerial part or abbreviated simply "plant").
{See section 6.1, Figure 1 for structures and chemical names).

The Jower practical level of quantitation by this method is 0.019 mg/kg
furigr?intand 0.047 mg/kg for straw and plant calculated as CGA 245704
equivalents.

iple he Method

CGA 245704 and possible metabolites containing the CREA 210007 moirety are hy-
drolyzed to CeA 210007 by heating & homogenized subsample in the presence of
sodium hydroxide. Methanol is added and the mixture shaken. An aliquot of the
extract is cleaned up by acidic/alkaline/acidic partition. The reextract 1s
cleaned up by a silica column. Additionail clean up and final determiration are
performed by a twe column HPLC switching system with U¥-detection.

2. MATERIALS AND METHODS

Standard 1sberatory equipment is pot listed. All equipment and chemicals
aentioned herein can be substituted by suitable products of any origin.
Prove suitability of reagents by analyzing reagent blanks.

uipzent

Rotating evaporator, Bachi, Rotavapor RE, Bichi AG, Flawil, CH.
Yacuum system, Terno Duo 500 S, Terno AG, Kiblis, CH or commercial
water aspirator.

Circulation cooler, mgw Lauda WK 450, Mefgerite-Worke-lauda,

Dr. R. Wobser K&, Lauda-Kénigshefen, FRG.

Lab-shaker, A. Kihner A6, 4000 Basel,

Folded filter paper 15 o diameter, chherqy-Nage'l 5160 Ddren, FRG,

Cat. No. MN 713 1/4.

@lass wool,

Ultrasonic bath, Bransonic 220, Branson Cleaning Equipment Co., Par-

rot Drive, Shelton, CT 06484-0768, USA.

Vortex wixer, Modal Vortex-gente, Scientific Industries Inc., Spring-

field, Massachusetts, USA.

Empty borosilicate glass cartridge, 8 mf volume, J. T. Baker Inc.,

Phillipsburg, N.J. 08865, USA, represented in Switzerland by P. H.

Stehelin and Cie AG, 4003 Buel Cat. No. 7328-06.

2.1.10 PTFE frits for 8 ml borosilicate glass cartridge, J. T. Baker Inc.,
Cat. No. 7329-06.

2.1.11 Adapter for B mL glass cartridge, J. T. Baker Inc., Cat No. 4528.

2.1.12 6lass reservoirs built in-house of about 25 ml content to be attached
to tha cartridges or equivalent (e.g. 25 wl Bond-Flut reservoirs, Va-
rian, Harbor City CA, USA, Cat. No. A-1213-1011).

2.1.13 Vacuum manifold to accomndate solid-phase extraction cartridges, buiit
in-house or comercial equivalent, e.g. VISIPREP, Supelco Inc., Belle-
fonte, Pennsylvania, USA, represented in Switzeriand by Supalce SA,
Gland, CH, Cat. No. 5-7030.

2.1.14 High Performance Liquid Chromatograph: refer to section 2.4.

i
+ .

4 .4 .
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2,2 RBeagents and Standard
Mawn suppTiers® addressas: E. Merck AG, 6100 Darmstadt, FRE.

2.2.9

2.2.10
2.2.11
2.2.12

2.2.13

2.2.14
2.2.15

2.3 An
2.3.1

2.3.2

Fluka Chemie AG, 9470 Buchs, CH.
J. T. Baker Inc., Phillipsburg, N.J. 03864, USA.

Water, demineralized and HPLC-grade, prepared in house, Ciba or
HPLC-grade, J. T. Baker Imc., Cat. No. 4218,

Methanol for extraction, distilled in house, Ciba or analytical grade,
E. Merck, Cat. No. &009.

n-Hexane for residue analysis, Merck, Cat. No. 4371.

tert.-Butyl methyl ether (TBME), puriss., anzlyticz] arade, Fluka,
Cat. No, 20245.

Methanol, LiChrosolv, HPLC-—grade. Herck, Cat. No. 6018.

Acetonitrile, LiChrosolv, chromatography grade, Merck, Cat. No. 14291,
Hydrochloric acid 1 M, Ciba, Cat. Ho. 24 or J. T. Baker Inc.,

Cat. Ko. 7088 or about I M prepared by diluting of an analytical
grade concentrated hydrochloric 2cid with HPLC-water .
ortho-Phosphoric agid, 85%, analytical grade, E. Merck, Cat. No. 573.
Prepare a soletion containing about 0.02 mole of phospheric acid per
liter HPLC water by diluting 2.3 g concentrated acid to 1 liter with
water for HPLC.

Sodium hydroxide 1 M, ¢iba, internal Cat. No. 17 or J. T. Baker Inc.,
Cat. No. 7097,

Silica Gel for fiash chromatography, J. T. Baker Inc., Cat. No. 7024-01
Calcium chloride dihydrate, analytical grade, Merck, Cat. No. 2332.
Sodiun chloride, amalytical grade, Merck, Cat. No. 6404, Prepire z sa-
turated solution of sodium chloride in water for HPLC {brine).
Ammonium chloride, analytical grade, Merck, Cat. No. 1i45. Prepare a
0.05 M solution of ammonium chloride by dissolving 2.7 g salt fn one
liter of 0.02 M phosphoric acid (see above step 2.2.8).

CGA 245704 veference substance for recovery experiments. Prepara a
stock solution contawning 200 pg CGA 245704/ml acetonitrile Lichrosolv.
CEA 210007 reference substance for standardization. Prepare a stock
solution containing 200 pg CGA 210007/mL acetonitrile LiChrosolv.

jcal Proc
Preparation of samples and subsampies

Prepare representative laboratory samples from the field samples
(e.g. mix grain with dry ice and mill in a cross beater mill. Mix
straw and plant with dry ice and chep using 2 suitable cutter).
Analyze the samples immediately after preparation or store at about
-20 *C until analysis.

For analysis weigh subsamples of e.g. 5 g of grain or e.g. 2 g of
straw or plant ifitc a 250 mlL wide mouth jar. Avord thawing of the
frozen taboratory samples but preferably scratch off or drill out
the subsample needed for analysis.

Fortification

To regularly chack the performance of the method, analyze also at
least two fortified control samples with each series of analyses. To
prepare these samples, add known amounts of CGA 245704 to control sam-
ples prior to extraction,

Proprietary informtion of CIMA-GEIEY A4
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2.3.3

2.3.4

Salect fortification levels to be one and ten times the Tower practi-
cal level of dotermination or in the range of the expected residue
Tevels. Make sure that control samples merther are contaminated nor
show interfering signals.

To fortify samples with 0.02 and 0.2 wg/kg for grain or 0.05 and 0.5
mg/kg for straw and plant, prepare solutions of CEA 245704 conmtaiming
0.1 and 1.0 ag per mL acetonitrile LiChrosolv by appropriate dilution
of the stock solution (cf section 2.2.14). To prepare fortified sam-
ples, add 1 oL of one af the solutions to an untreated subsample. Pro-
ceed as described 1n section 2.3.3.

Hydrolysis/Extraction

Add as much water to the weighed subsampie (cf. section 2.3.1) as to
achieve a total water volume of 18 mlL taking into account the crop
solubles content being 1 mwl for grain, 0.4 nL for straw and 1.6 wL
for plant {see section 3.6 for moisture content). Add 2 mL of sodium
hydroxide 1 M, seal the jar tightly, swirl the mixture and allow the
jar to stand for about 30 winytes in an oven preheated to 50 - 58 °“C.
Swvrl the jar occasionally. Aliew the mixture to cool, add 80 mL (79
oL to fortified samples) of distiiled methanol and 2 g of calcium
chloride (the addition of the salt is necessary for grain and eptio-
nally for plant and straw. The salt facilitates the following filira-
tion and reduces the formation of emulsven during the acdic parti-
tion, sectyon 2.3.4}. Shake the tightly sealed jar for about 30 minu-
tes. Total volume of the extract is 100 mL. Filter immediately about
50 ml extract through a folded filter paper of 15 cm diameter inte 2
100 oL Ertenmeyer flask and continue according io section 2.3.4.

Remark: To avoid formation of eoulsion during the following
partition step, expecially for wheat grain samples, Filtra-
tration and subsequent partition cleanup {section 2.3.4)
have to be performed without wnterruption immediately after
shaking with methanol. If this is not possible, the extrac-
tion mixtures are to be inmediately stored at about -18 °C
until filtration and partition can be dona. After aliquoting
for analysis, the remaining filtrates are to be immediately
?to;-ed at about -18 °C, as reserve for potential further ana-
ysis.

Cleanup by Acidic Partition

Transfer 20 nlL of filtrate, corresponding to 1 g grain or 0.4 g
straw and plant material to a 250 ml separatory funnel. Add 50 mL
water, 40 gL saturated sodium chloride solution and 8 nt 1 M hydro-
chloric acid. Shake the mixture to homogenize. Add 50 nl of a sol-
vent mixture of hexane + tert.-butyl methyl ether 7 vol. + 3 vol.
solvent mixture A). Shake and allow phases to separate. Drain the
aqueous phase into a 250 mL Erlenmeyer flask. Frlter the organic
phase including emulsion, if present, into a clean 250 mi separa-
tory funnel through a funnel plugged up with a leose plug of glass
wool. Transfer the aqueous phase back to the separatory funmei. Add
E0 mL of the solvent mixture A and shake Allow phases te separate.
Drain and discard the aquecus phase. Filter the organic phase inte
the separatory funnel containing the first reextract through the fun-
nel plugged with glass wool. Observe 1f water is present balow the
organic phase. In this case, drain and discard the water.

Proprintary informetion of CIBA-BEIGY AR
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2.3.5

2.3.%
2.3.7

2.4.1

Cleanup by AlkalinefAcidic Partition

Add 20.0 sl of 1 H sodium hydroxide to the organic phase of the aci-
dic partition clean up (section 2.3.4}, stopper the separatory fun-
nel and shake wall. A)low phases to separate. Drain 15.0 mL of the
atkaline phase, corresponding to 0.75 g of grain or to 0.3 g plant/
straw, into a graduated 25 test tube and discard the rest. Add 2
mnl of 85X phosphoric acid and 10 ml of the soTvent mxture A (see
section 2.3.4). Shake and allow phases to separate. Transfer the or-
ganic phase into a2 10¢ wmL round bottom flask by means of a Pasteur
pipette. Repeat the partition two times more with portions of 10 mi
of the same solvent mixture, each. Transfer the organic phase each
time into the round bottom flask. Discard the aqueous phase. Evapo-
rate the combined organic phases to dryness under reduced pressure
using a rotating evaporator {water bath temp.: about 50 *C).

Cleanup by Silica Cartridge
Bemark: To pack the cartridges wsed for this cleanup proceed as follows:

Insert a PTFE frit on the bottom of a borosilicate glass tube
of 8 w1 content, fil1 1 g of s1lica gel into the tube and place
a second frit oen the top of the filling. ¥Vibrate for ~] minute
for the material to settle, using a Vortex mixer and press the
upper frit on the top of the adsorbent. Add 2 g of a rous
sodium sulfate. The cartridge is ready for use.

Attach the cartridge packed as described above, to the vacuum manifold.
Tightly comnect a 25 al glass reservoir to the top of the cartridge.
Precondition the cartridge by passing through 5 ml of 2 solvent mix-
ture of TBME + mathanol LiChrosolv 85 vol. + 15 vol. by suctfon.

Dissolve the residue of the alkaline/acidic partition (section 2.3.5)
in 5 al of a soTvent mixture of TBME + methanol LiChrosolv 85 vol, +
15 vol. and transfer the solution to the resarvoir. Pass the mixture
through the cartridge at a rate of § - 7 al per minute by suction.
Discard the elyate. Wash the flask with § mL of the same solvent mix-
ture, transfer the wash to the reservoir and pass 1t through the car-
tridge. Discard the eluate. Elute CGA 210007 with 10 ml of a solvent
wixture of TBME + mathanol LiChrasolv 6 vol. + 4 vol, into a 25 mL
round bottom flask by suction.

Preparation of the Firal Solution

Evaporate the eluate of the silica cartridge cleanup (section 2.3.6)
to dryness under reduced pressure using a rotating evaporator (water
bath temp.: about 50 °C). Dissolve the residue in 3 ml of 0.02 M phos-
phoric acid in HPLC water using an ultra sonic bath (final solutfon).
ume; ion

High Performance Liquid Chromatographic Systems (HPLC)

For the determination of CGA 210007 use a HPLC two-columm switching

system with UW-datector, pumps, autosampler-injector, columms and con-
ditions &s follows:

Proprictary information of CEBA-GEIGY AG.
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Detector:

Pumps :

Valves:

Recorder:

Column oven:

REMARK:

Spectrofliow 783 (ABI Analytical Kratos Divisfon,
Ramsey, NJO7446, USA) or eguivalent.

Two Shimadzu Solvent Dalivery Modules LC-SA,
(Shimadzu Corporation, Amalytical Instruments
Division, Kyoto, Japin) or equivalent.

Multiport Streamswitch "WUST® equipped with two low
dead volume valves for column switching (Spark Hol-
land, 7800 AJ Emmen, Holland)} in connection with an
automatic injectfon unit PROMIS II (Spark Halland)
or equivalent.

Strip chart SE 120, dual channel {ABB, Goerz
Metrawatt, 1101 Vienna, A} or equivalent.

Model1 STH 585. Tesperature range: 5 - B0 “C
{Gynkotek GmbH) or equivalent.

Colunn oven is absolutely necessary in non
thernostated jaboratories to ensure constant elu-
tion times and reproducible cut of the a.i. from
cotuen to cotumn (see below "Determination of
Switching Interval®).

OCptional (for system autcmation):

Control and
data collec-
tion unit:

Column 1:

Column 2:

HP 33504 laboratory Automation System (Hewlett-Pac-
kard, Palo Alto, CA 94304, USA).

Stainless steel tube, 10 ¢m length, 2 mm 1.d., packed
with Nucleosi) SB {strongly basic anion exchanger),
articie size 5 mm (Dr. H. Enauer K&, 6370 Oberursal,
RE, Cat. No.: B45 - Y91) or equivalent.

A new column has to be conditioned with the mo-
bile phase 1 (see below) for about 8 hours or over
night at a flow rate of 0.2 ml/min to obtain repro-
ducible chromatograms,

Stainless steel tube, 10 c® length, 2 mm i.d., pac-
ked with Hucleosil 100 C,,, particie size 5 gm (Dr.
H. Knaver KB, Cat. No.: Bes - Y78) or equivalent.

For the HPLC system, connect pumps, injector, columns, valves
and detector according to Figure 3 (section 6.1}.

Kobile phase 1:
Mobile phase 2:

Flow rate 1:

0.05 M ammonium chloride in 0.02 M phosphoric acid
+ acetonitrile Lichrosolv 85 vol., + 15 vol.

002 M phoghuric acid in Water for HPLC + aceto-
nitrile Lichrosoly 76 vol. + 24 vol.

0.2 wifmin

froprietary information of CIBA-GEIGY AG
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2.4.2

Retentfon time: about 13 win {colusn 1)

Flow rate 2: 0.2 ml/min

Retention time: about 22 min (columns 1 and 2)
Injection vol.: 50 gL

Recorder: 10 m¥ full scale

Colupm oven: 23

Chart speed: 0.5 - 1.0 co/min

Detector: Wave Jength: 235 nm
sensitivity: 0.005 aufs
ermi of Swi In

Determine actual switching times each time a sories of sampies is

to be quantitated. Connect the cutlet of column 1 directly to the
U¥-detector. Inject 50 gl of a 0.08 pg CGR 210007/mL standard soiu-
tion {see below saction 2.4.2) and measure the begin and the end
times of the peak of CBA 210007. Thereafter, connect column 2 to the
detector and switch that portion of eluate from column 1 which con-
tains CGA 210007, e.g. portion between I2 min 00 s and 13 min 24 s to
celumn 2 (see section 6.2.7, chromategram A for an example of mea-
strement of switching times),

Preparation of Standard Solution

Standardize the chromategraphic system each time a series of samples
is to ba quantitated. The range of the concentrations is depending on
the range of residues to be determined, in glrtlcuhr'. the Jowest
standard concentration is depending on the lower practical ievel.

Calculate the Jowest standard concentration {C) as follows:

L-F+A

€ = —weem———  [ug/ml]
vf

L= Tower practical leval [ng/kgl or [Bg/9]

F = conversion factor from CEA 245704 to CGA 210007
A= al iquot of crop cleaned up through silica [g]
v, = volume of the final solution {mL]

With the values proposed in this mathod, the lowast standard concen-
tration is 0.004 pg CGA 210007 /ml as presented below:

0.019 x ¢.857 x 0.75

C=- —-———-3——— = 0.004 gg/ml for grain and
0.047 % 0.857 x 0.30
C= _——3———- = 0.004 ug/ml.  for plant/straw

Proprictary informtion of CIBA-GEIEY AG
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Prepare at least four standard solutions of different concentrations
by appropriately diluting the stock solution of CGA Z10007 (section
2.2.15) with 6.02 M phosphoric acid in water for HPLC.

Select the concentrations as required; typical values are 0.08, 0.04,
0.01 and 0.004 pg/ml.

The conversion factor from CGA 210007 to CGA 245704 is: I.17

2.4.3 {uantitation of Residues
As the detector response wmay change on injection of coextractives,
it is recompended to inject standards and final solutions alternate-
Ty. Inject 50 sl of standard solutions (corresponding to 4.0, 2.0,
0.5 and 0.2 ng CGA 210007, vespectively) and final solutions. Measure
the response of the analyte at the characteristic retention time and

calculate response function and residues as detatled in REM 119.04
{Ciba, Plant Protection Division, Residue Analysis, 1881).

5 nte

No Interferences which disturbed the detarmination of the CEA 210007 were
encountered so far,

2.6 Confivmatory Jechnigues
No specific conditions have been worked out so far.
2.7 Tiwe Required for Analvsis

A total of about 15 hours is required to work up a set of 12 samples to the
point of HPLC ingection. Automated HPLC analysis can ba performed overnight.

lodific: d Paote ohb]ems

a) The Filtration of the extraction mixtures (section 2.3.3) may be slow f
calcium chloride is not added. Furthermore, the filtrate can be turbid.

b) Extracts and Filtrates (see section 2.3.3) must not remain at room tempe-
rature bafore partition, otherwise an emulsion appears during the parti-
tion cleanup.

3, RESULTS AND DISCUSSION
e cisoi

The overall accuracy and precision of the method is: {status as of Hov. 1993)
X = 91%, Sy = 6.6%, n ~ 50.
Find typical recovery percentages in section 6.3.
it terminatio
The ultimate 1imit of determination of this method was not determined.

The lTower practical level of CGA 245704 quantitated by this method 1s:
0.019 wg/kg for grain and 0.047 mg/kg for plant and straw.

Proprietary information of CIBA-GEIGY AQ.
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3.3 Ruggedness

The method was tested by three technicians using fortified samples. The ana-
lyses were performed on different days with different instrumentatiens.

Results obtained were comparable with regarnd to vecovery percentages and
chromategraphic profile.

3. mitations
None knowh, so¢ far.
3.5 Methed jdat

The performance of the method has been checked with recovery experiments,
section 6.3

3 a -l
Saiub ample tuents

The soluble part of the sample (1.a. water and low molecular plant consti-
tuents) has to be considered for correct resylts. Exact values for this con-
tribution are not exsily available. In view of the relatively high inpreci-
s1on of resydee analytical results, rough estimates of the volume of the so-
luble portion of the samples are acceptable, as long as the total volume ts
known with reasonable accuracy.

In view of an overall preciston of + 2% for the total volume of the extract,
it 15 sufficient to know the volume contribution of the solubles by + 20X,
provided that the ratio sample size/soivent added s 0.1, e.g. sample size
10 g, sotvent added 100 ml {specific weight of the solubla = 1 is supposed,
the volume contraction on mixing is neglected).

For the caleulation procedure of this wethod, the unknown exact volume of
the solubles are replzced by rough estimates:

The various crop materials are classified into three groups. The volumes of
soluble constituents are estimated wsimg group factors (E) of 0.8, 0.5 and
0%2 u:ll./gi respectively. The following classification bases on average values
of solubles.

Group I: Volume contribution 0.8 sl per gram matrix.
With the limits + 20% as given above, the group valoe of
0.8 mlfg covers "true values® hetween 0.6 and 1.0 wifg with
sufficient precision.
e.g.: - Fruit
- Vegetables
Green parts
Fodder
Heat

Eroup II: Volume contribution 0.5 sl per gram matrix.
*"True vatues" between 0.3 and 0.7 nl/g are covered with
sufficient precision.
e.g.: — Nuts
- 011 seeds

Preprietary informeticn of CIM-GEIGY AE.
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Group IIi: VYoluma contribution 0.2 mL per g matrix.
*True values”™ between 0 and 0.4 wl/g are covered with
sufficient precision.
e.4.7 - Cereals
- Straw
- Peas and beans
- Oti;?r- dried crops

C TION

The experimental results included in this method REM 172.02 are ceriified to
be authentic accounts of the experiments. Al} rew data ¢f results mentioned
have be¢ audited by the internal Quality Assurance Unit (QUA) and are stored
in archivas of Residua Analysis PP 2.53.

Statement of coxpliance with Good Laboratory Practice (GLP).

The recovery studies were performed In compliance with *Procedure and Prin-
ciples of GLP in Switzerland®, issued by the Dapariment of the Interior,
Bern, 1985, eguivalent to "OECD Principles of Good Laboratory Practice®,
Paris, 1981. The facility was accredited by Swissauthorities to be in com
pliance with QECD GLP-principles.

5. REFERENCI

- REM 119.04: Gereral Mathod for Calculation of Residue Analytical Results,
Ciba, Plant Protection Division, Residue Analysis, 4002 Base], CH.

- REM 172.03: "CGA 245704, DETERMINATION OF TOTAL RESTOUES AS CGA 210007
BY HPLC IN SOIL®, Dr. G. Formica and C. Giannone, Sep. 10, 1993, CIBA,
Plant Protection Division, Residue Analysis, 4002 Basel, CH.

Collaborator: H Borell
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R-1098.P.09

{H=-2002 Basal

Tel. {061) 697 27 85

Propristary information of CIBA-GEIGY A6
Not to be disclosed to third parties without previous consent of CIBA-GEISY AG

PAGE 92 OF 144




CGA 245704 -11 - REN 172.02

5, FIGURES AND TABLES
5.1 Fiqures
Figure 1: Structures and Chemical Names

CBA 245704

[>) Gy
s CHgN,05,
\: Holecular mass: 210.28
N//

7-S-methyl-1,2,3-benzothfadiazolethicate

C&A 210007

CHJ,05
>‘ Holecular mass: 180.18

1,2,3-Benzothiadiazol-7-carboxylic acid
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Figure 2: Procedure Flow Diagram

5 g grafn or 2 g plant/straw + 18* mL
water + 2 mi 1 M sodwum hydroxide.

Allow to stand for 30 min at 50 - 55 *C.
Add 80 mlL methano) and 2 g of calclum chloride.
Shake during 30 minutes.

Filter and take an aliquot of 20 el of the extract
{1 g grain or 0.4 g plant/straw equivalent).

Transfar the aliquot to a 250 ml separatory funnel.
Add 50 mL water, 40 mL brine, 8 mL 1 M HC1 and shake.
Add 50 mL of hexane + TBME 7 vol. + 3 vol.
Shake and let st for a few minutes.

Drain the aqueous phzse inte an Erlenmeyer flask and filter the
organic phase into a second separatory funnel through a
funnel plugged up thh a plug of glass wool.

Transfer the aguecus phase back to the first separatory funnel.
Add 50 mL of hexane + TBMZ T vol. + 3 vol. and shake,

Drain and discard the aqueous phase. Filter the organic phase into
the separatory funnel contiining the first orgamic phase.

Add 20 m{ 1 M sodium hydroxide and shake.
Drain 15 ml alkaline phase into 25 mL test tube and discard the rest.

Add 2 mL of 85X phosphoric acid and extract CGA 210007 three times with
portions of 10 et of hexane + TBME 7 vol. + 3 vol., each., Collect the
qQrganic phases and evaporate to dryness, Discard the agquecus phase.
Cissolve the residue in 5 mL of a soivent mixture of TEME + methanol
85 vol. + 15 vol. Pass this solution through a preconditioned silica
cartridge packed with 1 g adsorbent and 2 g anhydrous sodium sulfata.

Discard the eluate.

Wash tke round bottom flask with 5 mL of the same soTvent mixture.
Pass the wash through the :;{tr'[dge and discard the eluate.

Elute CGA 210007 with 10 mt of E + methanol € vol. + 4 vol. into
2 25 ml round bottom flask and gvaporate the eluate to dryness.

Dissolve the residue in 3 ol 0.02 M ortho-phosphoric acid.
Quantitate by HPLC
* The motstura contert of orep 11 1o be tzker ints comzideratiowm (sow sectton 2.3 ) and soction 3.58)

Propristary teforvation of CIBA-GEIGY AS
Mot ta be dtaclosed to third parties without previous constent of CIBA-GEIGY AG
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Fiqure 3: Chromatographic System for Column Switching

Loop f§1ling Transfer to and elution
of the first column

Begin of cut End of cut and elution
of the second column

Propriatary tnformstion of CIRA-GEIEY AG
oL to be Jiscloscd ta third partiss withoot previess comsent of CIBA-GEICY AS
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[ epresentativa 2

6.2.1 Representative chromatograms for wheat grain.
File: E. Wilhelim; book 10; MNov. 17, 1593
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A: Standard solution of CGA 210007. Volume injected corresponds to 2.0 ng a.i.
B: Standard soTution of CGA 210007. Volume injected corresponds to 0.2 ng a.u.
C: Control wheat grain Aliquot injected corresponds to 12.5 mg grzim.

Propristary information of CIAA-GEIGY AG. .
Not to be dizelosed to third pertiet withopt previocs consent of CIBA-GEIGY AG.

PAGE 96 OF 144




CEA 245704 ~ 15 = REM 172.02

6.2.1 (cant.)
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D: Control wheat grain fortified with 0 02 mg CRA 245704 per kg.
Aliquot fnjected corresponds to 12.5 mg grain or to 0.214 ng CGA 210007.
¥alue found: 0.191 ng CGA 216007, corresponding to 90%.

E: Control wheat grain fortified with 0.20 mg CGA 245704 per kg
Aliquot injected corresponds to 12.5 mg grain or to 2.14 ng CGA 210007,
Vaiue found: 1.86 ng CGA 210007, corresponding to 87%.

F: Sample from treated field. Aliquot injected eorresponds to 12.5 mg grain.

Propristary information of CIBA-BEIGY AG
Not 1o be cisclated to thind parties without previous comsent of CIRA-GE[GY AS.
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6.2.2 Representatwe chromatograns for wheat straw.
File: E. Wilhelw; book 10; Nov. 24, 1993
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& Standard solution of CGA 210007. Volume njected corresponds to 2.0 ng a.i

B: Standard solution of CGA 210007. Volume 1njected corresponds to 0.2 ng 2.i.

C: Contro] wheat straw. Alfquot injected corresponds to 5 mg straw.

Proprietary inforwation of CIBA-GEIGY AG

Mot to be disclosed to third parties without previons consent of CIBA-GELGY M
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‘§.2.2 (cont.)
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D: Control wheat straw fortified with 0.05 mg CGA 245704 per kg.
Aliquet injected corresponds to 5 mg straw or to 0.214 ng CGA 210007.

Vatue found: 0.192 ng CGA 210007, corresponding to SOX.
E: Control wheat straw fortified with 0.50 mg CEA 245704 per kg.

Al1quot injected corresponds to 5 gy straw or to 2.14 ng CGA 210007,

Value found: 1.73 ng CGA 210007, corresponding to BIX.

F: Sample from treated field. Aliquot injected corresponds to 5 mg straw,

Proprietary {nformaticn of CIBA-GEIGY AG

ot to be dizclosed tu third parties without previows consent of CIBA-CELIEY AS
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6.2.3 Representativa chromatograms for wheat plant.

File: E. Wilhalm; book 10; Mov. 26, 1593
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A: Standard solution of CBA 210007. Volume 1njected corresponds to 2.0 ng a.i.

B: Standard solution of CGA 210007. Volume njected corresponds to 0.2 ng a.i.

C: Contro) wheat plant. Aliquot injected corresponds to 5 og plant.

Propriatery information of CIBA-GEIGY AS

Mot to be dissiosed ta thind parties withogt previcus comsent of CIBA-GEIGY AS
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6.2.3 {cont.}
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Control wheat plant fortified with 0.05 mg CEA 2A5704 per kg.
Aliquot injected corresponds to 5 mg plant or te 0.214 ng CEA 210007,
Value found: 0.23 ng CGA 210007, corresponding to 107%.

: Contral wheat plant fortiffed with 0.50 mg CGA 245704 per kg.
Aliquot injected corresponds to 5 mg plant or to 2.14 ng CGA 210007,
Yalue found: 1.92 ng CGA 210007, corresponding to S0%.

Sample from treated field. AH?uot injected corresponds to 5 mg plant.

Value found: 1.27 ng CGA 21000

Proprictary information of CIBA-GEIEY AS
Aot to be disclosed to third parties without previous consent of CIBA-GEIEY ag

» corresponding to 1.49 ng CBA 245704/kg.
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6.2.4 Representative chromatograms for barley grain.
File: H. Borell; book 12; Nov. 18, 1993
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A: Stendard solution of CGA 210007. Volume injected corresponds to 2.0 ng a.i.
8: Standard solution of CGA 210007. Volume injected corresponds to 0.2 ng a.i.

C: Control barley grain. Aliquot imjected corresponds to 12.5 mg gram.

Proprigtary tnformetion of CIBA-GEIGY A3
Hot to be disclosed to third parties withaut previcus emsent of CIBA-GEIGY A&
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6.2.4 (cont.)
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D: Control barley grain fortified with 0.02 mg CGA 245704 per kg.
Aliquot injected corresponds to 12.5 mg grain or to 0.214 ng CGA 210007.
Value found: 0.206 ng CGA 210007, corresponding to S7%.

E: Control barley grain fortified with 0.20 mg CGA 245704 per ky.
Alquot, injected corresponds to 12.5 mg gratn or to 2.14 ng CEA 210007,
Value found: 1.95 ng CGA 210007, corresponding to 91%.

F: Sample from treated field. Aliquot injected corresponds to 12.5 og grain.

Proprietary infermation of CIBA-GEIGY AG
Kot to be disclosed to third parties without previous consent of CIMA-GIIGY AG
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6.2.5 Representative chromatograms for barley straw.
File: H. Borell; book 12; Nov. 16, 1993
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A: Standard solution of CGA 21¢007. Volume injected corresponds to 2.0 ng a.!.
B: Standard solution of CGA 210007. Yolume Tnjected corresponds to 0.2 ng a.i.
C: Control barley straw. Aliquot wnjected corresponds to 5 mg straw.

Proprictary inforvation of CIBA-GEIEY AS.
Mot to be disclosed to third partice without previous consent of CIBA-GEIGY AG.
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6.2.5 (cont.)
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D: Control barley straw fortified with 0.05 mg CGA 245704 per kg.
Alrquot injected corresponds to 5 mg straw or to 0.214 ng CGA ZI0007.
Yalue found: 0.203 ng CGA 210007, corresponding to 95%.

E: Control barley straw fortified with 0.50 mg CGA 245704 per kg.
Aliquot injected corresponds to 5 wg straw or to 2 14 ng CGA 210007.
Yalue found: 1.93 ng CGA 210007, corresponding to 90%.

F: Simple from treated freld. Aliquot injected corresponds to 5 mg straw.

Proprietary inforeation of CIBA-GEIGY AG
kot to be disclosed to third particy without praviows somsent of CIBA=GEEGY AS.
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6.2.6 Representative chromatograms for barley plant.
File: H. Borell; book 12; Nov, 24, 1993
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A+ Standard soTution of CGA 210007, Volume fnjected corresponds to 2.0 ng a.i.
B: Standard solution of CGA 210807. Volume injected corresponds to 0.2 ng a.%.
C: Control barley plant. Aiiquot injected corresponds to 5 mg plant.

Proprictary information of CIBA-GEIGY AS.
Kot to be disclased to third parties withoaut previous comtent of CIEA-GEIEY AS
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6.2.6 (cont.)
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D: Control barley plant fortified with 0.05 mg CEBA 245704 per Kkg.
Aliquot injected corresponds to 5 mg plant or to 0.214 ng CEA 210007,
Yalue found: 0.Z15 ng CGA 210007, correspending to 100%.

E: Control barley plant fortified with 0.50 mg CGA 245704 per kg.
Aljquot 1njected corresponds to 5 mg plant or to 2.14 ng CGA 210007,
Value found: 1.99 ng CBA 210007, correspanding to 93%X.

F: Sample from treated field. Aliquot injected correspands to 5 mg plant.
Value found: 1.46 ng CGA 210007, corresponding to D.34 mg CBA 245704/kg.

Proorietary informtion of CIBA-GEIEY Ab.

Not to be disclossd to third parties without previcus corscrt of CIMA-GEISY Q.
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6.2.7 Typica) chromatogramn for the deteraination of the switching interval.
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A: Example of standard solution chromatographed anly through column 1 te
deternine the switching interval {cut). In this case the "cut” 1¢ bet-
ween 12 ain 00 s and 13 min 24 s. Amount of CGA 210007 injected: 4 ng.

Proprictary Infermation of CIBA-GEIGY AS
Hat to be disclesad to thimd parties without previccs consemt of CIRA-GEISY A5
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§.2.8 Typical calibration curves of CGA 210007.
a) File: H. Borell; Book 12; Oct. 27, 1993.
Wheat grain; Sequence: HBU 4393,
b} File: H. Borell; Book 12; Hov. 18, 1993,
Barley grain; Sequence: HBA 4693.
CGA 210007 heigh
x x>
ng - L]
4.0 12171147109 | 113
2.0 60/56/63 56.8
0.5 15/14/13.5 14.3
0.2 6.0/5.8/5.5 5.75

* Mean values calculated accor-
ding to REM 119.04 {see Refen-
ces, section 5).

AbsoTute standard deviation: 4.6%.

CGA 210007 Peak_height
X ™
ng -] m
4.0 120/122 120
2.0 60.4/60 60.0
0.5 14.7/14.9 | 15.1
0.2 6.30/6.1 6.18

Proprictary information of CIBA-GEIGY AS
. Mot to be disclosed to thind parties without pravious comsent of CIBA-EEIGY AG.
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* Mean values calculated accor-
ding to REM 119.04 {see Refen-
ces, section 5).

Absolute standard deviation: 1.7%.
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§ 3 RECOVERIES
Status: As of Rov. 1993
YPICA ] S US 00
Substrate Fortification Percent l
Tevel [mg/kg) recovered
Wheat grain 0.02 98/98/97/50/93
0.04 98/86/93/88/92
0.20 94789788787 /84
Whezt plant 0.05 715/94/107
0.10 B0/97/95
0.50 93/98/90
Wheat straw 0.05 98/78/88/90/92
0.10 93/86/87/80/76
) 0.50 93/80/89/81/62
Barley grawn 0.02 97797
0.D4 92/93
0.20 91/89
Barley plant 0.05 100
0.50 93
Bartey straw 0.05 95
0.10 91
0.50 90
Average recovery: ¥ = 91%, Su, = 6.6%, n = 50

Acceptable recovery percentages: 71 - 111%

Further recovery values may be added and the range of acceptable recoveries
may be updated accordingly.

Proprictary nformation of CIBA-GEIEY AG
Mot to be disclosed to third parties withowl previous consant of CIBA-GEIEY AG
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The above recoveries are documented in the following fiies:

H. Borell; Book 12; Oct. 27, 1993. REPORT ON RESIDUE STUDY: 2067/92
H. Borell: Book 12; Oct. 27, 1993. REPORT ON RESIDUE STUDY: 2068/92
H. Borell; Book !2; Nov. {2, 1993, REPORT ON RESIDUE STUDY: 2067/92
H. Borell; Book 12; Nov. 08, 1993. REPORT ON RESIDUE STUDY: 2068/92
H. Barell; Book 12; Mov. 24, 1993. REPORT ON RESIDUE STUDY: 2027793
H. Borell; Book 12; Nov. 18, 1993. REPORT OH RESIDUE STUDY: 2027/93
H. Borell; Book 12; Mov. 16, 1993. REPORT ON RESIDUE STUDY: 2027793
H. Borell; Book 12; Nov. 16, 1993. REPORT ON RESIDUE STUDY: 2026/93
H. Borell; Book 12; Nov. 22, 1993. REPORT ON RESIDUE STUDY: 2026/93
H. Boreli; Book I12; Mov. 22, 1993, REPORT ON RESIDUE STUDY: 2028/93
C. Giannone; Book 3R; Oct. 20, 1993, REPORT ON RESIDUE STUDY: 2067/92
C. Glannone; Book 3R; Qct. 20, 1993. REPORT ON RESIDUE STUDY: 2068/92
E. Wilhelm; Book 10; Nov. 26, 1993. REPORT OH RESIDUE STUDY: 2023/93
E. Wilhelm; Book 10; Mov. 24, 1993. REPORT OM RESIDUE STUDY: 2023/93
E. Wilhelm; Book 10; Nav. 24, 1993. REPORT ON RESIDUE STUDY: 2024/53
E. Wilhelm; Book 10; Nov. 17, 1993. REPORT ON RESIDUE STUDY: 2024/93
E. Wilhelm; Book 10; Nov. 7, 1993. REPORT ON RESIDUE STUDY: 2023/93

For a11 experiments mentioned, a Quality Assurance Statement was relea-
sed by the internal QUA.

FILE /REP/UG/REMITZ.02

Propristary information of CIBA-GEIRY AS
Not to bo disclosed to third parties without previous consent of CIBA-GEIGY AG
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Dr. G. Formica 15 June 1994
Residue Analysis

R-1098 P.09

Tel, 72785/72795

. A -
AMENDMENT 1 Wﬁ% "’H

TO CGA 245704, REM 172.02 o !
¥
Page 4 of the above Method has been revised.

Reason

Special attention must be paid to the word “preated”. In the revised page,
the word “ preheated" has been emphasized,

1€ Y 1994 forudea
date Dr. G Formica

* Revised page enclosed

File Am to REM172 02
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z2.3.3

2.3.4

Select fortification levels to be one and ten times the lower practi-
cal tevel of determination ar in the range of the expected residue
levels. Make sure that control samples neither are contaminated nor
show interfering signals.

To fortify samples with 0,02 and 0.2 ma/%g for grain or 0.05 and 0.5
mg/kg for straw and plant, prepare solutions of CGA 245704 containing
01 and 1.0 pg per mL acetonitrile LiChrosoiv by appropriate dilutien
of the stock sotution [cf section 2.2.14). To prepare fortified sam-
ples, add 1 mL of one of the solutions to an untreated subsample. Pro-
ceed as described in section 2.3 3.

Hydrolysis/Extraction

Add as much water to the welghed subsample (cf. section 2 3 1} as to
achieve a total water volume of 18 mL taking into account the crop
solubles content being 1 oL for grain, 0.4 mL for straw and 1.6 mL
for plant (see section 3.6 for moisture content). Add 2 mL of sodium
hydroxide 1 M, seal the jar tightly, swirl the mifture and allow the
jar to stand for about 30 minutes wn an oven preheated to SC-55 *C.
Swirl the jar eccasionally. Allow the mixture to cool, add 80 mL (79
mL to fortified samples) of dist11led methanol and 2 g of calcium
chloride {the addition ¢f the salt 1s necessary for grain and optio-
nally for plant and straw The salt facilitates the following Filtra-
tion and reduces the formation of emulsion during the acidic parti-
tion, section 2.3.4) Shake the tightly sealed Jar for abeut 30 minu-
tes, Total volume of the extract is 100 mlL. Filter immediately about
50 mL extract through a folded filter paper of 15 cm diameter into a
100 mL Erlenmeyer flask and continue according to section 2.3.4.

Remark: To avoid formation of emuision during the following

partition step, expecially for wheat grain samples, filtra-
tration and subsequent partition cleanup (section 2 3.4)
have to be performed without interruption immediately after
shaking with methanol. If this 15 not possible, the extrac-
tion mixtures are to be immediately stored at about -18 °C
until filtration and partition can be done. After aliquoting
for analysis, the remaining filtrates are tc be jmmedrately

- stored at about -18 *C, as reserve for potential further ana-
Tysis

Cieanup by Acidic Partition

Transfer 20 mL of filtrate, corresponding to 1 g grain or 0.4 g
straw and plant material to a 250 wmL separatory funnel. Add 50 mL
water, 40 mL saturated sodwum chioride solution and 8 oL 1 M hydro-
chlaric acid. Shake the mixture to hemogenize, Add 50 mL of a s0i-
vent mixture of hexane + tert.-butyl methyl ether 7 vol + 3 vol.
solvent mixture A). Shake and allow phases to separate. DOrain the
aqueous phase into a 250 mt Erlenmeyer flask. Filter the croganic
phase including emulsion, 1f present, into a ¢lean 250 mL separa-
tory funnel through a funnel plugged up with a loase plug of glass
wool. Transfer the aqueous phase back 1o the separatory funnel. Add
50 m, of the solvent mixture A and shake, Allow phases 1o separate.
Drain and discard the agueous phase. Filter the organic phase into
the separatory funnel containing the first reextract through the fun-
nel plugged with glass wool Observe if water is present below the
organic phase In this case, drain and discard the water,

* Revised page accerding to Amendment 1
Peoprintary irformazion cf CLBA-GEIET AG
hot to be disclosed to thard parties witnoutl pruvisus consent of C]AA-BIICY A8
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CGA 245709 REM 172.11 Page 2 of 20

1. INTRODUCTION
1.1 Scope of the Method

The method aliows the quantitative deterrmination of the combined residues of CGA 245704 and its
metaboltes which comain the CGA 210007 moely in plant material and mik (see section 6.1, Flgure 1 for
structures and chemicat names)

The limits of quantitation of this method are 0.02 mg/kg for plant material and 0 005 mg/kg for milk,
ca'culated as CGA 245704 equivalents

1.2 Principle of the Method

CAA 245704 and passhile metaboltes containng the CGA 210007 moiety are hydrolyzed to CGA
210007 by heatmg a homogenized subsampie i the presence of sodium hydroxide. Methanol s added
and the mbdure shaken. An allquot of the extract i cleaned up by acdic/atkaiine/ acxdi: partibon A further
cleanup by a sllica column (see secton 2.3.6 } may be necessary for some crop materials Fmal
gdetemninalion 1s performed by a wo column HPLG switching system with Liv-detection

The principle of {his method and the analytical procedure described ane basad on REM 172 02 (sea
refarence 5.1)

2. MATERIALS AND METHODS

Standand [aboratory equipment ts not isted Al equpment and chemscals mentioned hetein can be
substitited by suitable products of any ongin Prove suttability of reagents by analyzing eagent blanks

.1 Equipment

Ratatng evaporator, Bichi, Rotavapor RE, Blehi AG, Flawil, CH

Vacuum system, Teme Duo 500 S, Temo AG, KOblls, CH or commarcial water aspimtor
Circulation coolar, mgw Lauda WK 450, Messgerite-Werke-Lauda, Dr R, Wobser KG, Lauda-
Kamgshalen, FRE, Cat No. 7329-08,

Lab-shaker, A. Kohnar AG, 4000 Basel, CH

Foldad fiker paper, 15 o diameter, Macheray-Nagel, 5160 Diren, FRE, Cat. No MN7131/4
Ulirasoruc bath, Bransonie 220, Branson Cleaning Equipment Co., Par not Drive, Shelton, CT
08484-0768, USA.

High Performance Liquki Chromatograph, reler to sachon 2.4

NN NRN N
- ma mk mh ek
N @bh bbb

N
-

The following equipment is needed only when the siica colurmn cleanup (see section 2.3 6) is
nacessuy

2.1.8 Vacuum mamfokd to accomodate solid-phase extracbon cartridges, bullt in-house or commereial
equivalent, e g. VISIPREP, Supalce, Bellafonte, Pennsylvania, USA, representad in
Switzariand by Supelco SA, 9471 Buchs, CH, Cat. No 5-7030

21.9 Vortex mixar, Model Vortax-Gervwe, Scientific Industnes Inc , Spnng field, Massachusetts, USA.

2.1.10 Empty borosilicata glass tube, B mL volume, J T Baker Inc., Philipsburg, N.!. 08865, USA,

representad in Switzarand by P. H Stehetln and Cie AG. 4003 Basel, Cat. No 7328.086,

2.1.11 PTFE frits for 8 mi borosilicate olass cartridge, J T, Baker Ine., Cat. No 7325-05

2 1 12 Adapter for 8 mlL glass tuba, J T Baker Inc., Cat Mo 4528,

21 13 Glass reservoirs bult in-housa of about 26 mi content to ba attached to the canndges or equ:-
valent (a.g. 25 ml. Bond-Elxt reservoirs, Varan, Harbor City CA, USA, Cat. No. A-1213-1011)

o

22 Reagents and Standard

Main suppliers' addrossas, E. Marck AG, 6100 Dammstadt, FRG.
Fluka Chemia AQ, 8470 Buchs, CH,
4 T Baker inc., Phillipsburg, N.J 088684, USA
221 Water, HPLC-grade, prepared in house, Ciba or J T. Baker inc., Cat. No 4218
222 Mathanol for macmndlslllbdmhmse%aarﬁymlgmdeﬁmcatmm
223 n-Hexane for resiiua analys:s, Merck, Cal. No 4371
2.2.4 tert -Butyl methyl ether (TBME}, punss., analytical grade, Fluka, Cat. No 20249
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225 Methanal, LiChrosolv, HPLC-grade, Merck, Cat. No. 6018

226 Acetonunie, LiChrosoly, chromatography grade, Merck, Cat No. 14291,

2.2.7 Hydrochlonc ackd 1 M, Ciba, Cat. No. 24 or J, T, Baker Inc., Cat. No. 7088 or about 1 M prepared
by diluting analybeal grade concentrated hydrochlone acid with HPLC-water

2.2.8 ortho-Phosphonc acid, 85%, analyheal grade, E. Merck, Cat. No 573. Prepare a solubon
containing about 0 02 mole of phosphoric acid per iter HPLG water by diuting 2.3 g
concentrated acid to 1 kier with water for HPLG

229 Sodum hydrosade 1 M, Ciba, Internal Cat, No, 17 or J T. Baker Inc,, Cat. No 7087,

2210 Siica Gel for flash chromatography, J T. Baker Inc, Cat. No. 7024-01

2.2 11 Calcum chiaride dihydrate, anafyhical grade, Merci, Cat. No, 2382,

2.2 12 Sodium chlonde, analytical grade, Merck, Cat. No 6404 Prepare a saturated solution of
sodium chlorde In water for HPLG (btine).

2.2.13 Ammonum sulfate, analybeal grade, Merck, Cat, No. 1217. Prepare a 0,05 M solubon of
ammanzen sulfate by dissolving 551 g salt in ona (er of 0 02 M phosphonc acd {see section
22.B}

2214 CGA 245704 reference subsiance for recovery expenments, Prapare a stock solution
containing 200 pg CAA 245704/mL acetonitrie Lichrosoby.

2215 CGA 210007 reference substance for standardization. Prepare a stock solution containing 200
ug CGA 210007/ml. acetorstnle LIChrosoly,

REMARK

GGA 245704 salutions m ftrlle have been desm d to rapidly degrade i exposed 1o day
{ight at rcom temperature Therefore prepare solutions of CGA 245704 in brown botlles. However, if a
stock solution of 200 pg /mL acetonitrile s stored in the dark at <20 °C, the al. is stable at least for 8
months.

23 Analytical Procedure
231 Prepamation of Specimens and Subspedimens

Prepare representative laboratery spedimens from the field specimens {e.p. mix plant materal
with dry e and ¢hop using a sintable qutier).

Analyze the specimens immediately alter preparauon or store them at about -20 *C unt
analysss.

For analysis let milk specimens taw and shake vigorously Welgh subspecimens ofe g 10 g of
plant matenal or 20 g milk into a 250 mi. wide mouth jar Avoid thawing of the frozen laboratory
plart material specimens, but preferably scratch off or drill out the subspecimens needad for
analysis

232 Fortficabon

To regularry check the performance of the method, analyze alse at least two fortified control
specimens with each sesies of analyses. To prepare these specimens, add known amourts of
CGA 245704 19 control specimens prior to extraction

Salect fortification levels to be one and ten times the (imit of quantitation (LOQ ) of in the range
of the expecied residue levels Maka sure that control specimens nelther are

contaruhated nor show tntertering signals.

To forufy specimens with @ 02 and 0.2 mg/g (plant matesiad ) or 0 005 and 0.05 mgrkg (mik),
prepare standard solutions of GGA 245704 containing © 2 and 2.0 pg/ml acetonitrile
LiChrosclv by appropriate diluhon of the stock solution {see section 2.2.14) To prepare 0 02
and 0 2 mg/ky fortified specimens (for plant matenial) add 1 ml of one of the standard soiutions
to an uncontaminated plant material subspecimen To prepare 0 005 and 0.05 mvkg fortified
specimens {for mikk} , add .5 mL of ane of the standard solutions 1o an uncontarmnated milk
subspecimen, Proceed as described in saction 2.3 3.
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234

235

REMARK

The standard solutions used for the fontification were demonstrated to be chemically stable for
at least 24 days, i they are kept in brown volumetric flasks and stored n & refngarator at 4 *C,

Hydrolysis/Extraction
2.3.3.1 Plant Material

Add as much watar o the wesghed plant 5P (cd, saction 2.3.1) as to
achiove a total water velae of 18 ml, taking into account the soluble part of the
subspacimens ( se& sechion 2.10). Add 2 mL of sodhum hydroxide 1 M, seal the far tightly, swirl
tha rixturg and allow the far to stand for about 30 minias i an oven preheated to 55-63 °C.
Swirl the jar occamonally. Allow the muxture to cool, add 80 mL {70 mi. to fortified
subspecimens} of distilled methanol and 2 g of calclum chionde (the addition of the &all may
improve, for some materiats, the following filtration and reduces the formation of an emulsion
during the acidic partition, see sectlon 2.3.4). Shake the bghtly sealed far for abeut 30 minutes
The total volurne of the extraet Is 100 mL. Filler Immediately about 50 inl_ extract through &

fulded Rlter paper of 15 crm diarnater into a 100 mi Erenmeyer flask and continue according te
seaion 2.3.4

2.3.3.2 Mikk

HAdd 4 mL of sodium bydroxide 1 M, seal the jar tightly, swirl the mibdure and aliow the jar o
stand for about 30 munuttes in an oven preheated to 55-60 °C. Swirl the jar occasionally Allow
the mixture to cool, add 101 mL of distilled methanol (100.5 mL to fortfied mik subspecimens)
and 2 g of calcium chloride. Shake the byhily sealed par for about 30 minutes. The total volume
of the extract is 125 ml.. Filer immediatety about 50 mL sdract theough & folded fiter paper of
15 cm diameter into a 100 mi. Edenmeyer flask and conbinue according to secton 2.3 4

Cleanup by Acidic Partition

Transfer 10 mL (plant material) and 25 mL (milk} of fiftrate, coesponding to 1 g plant material
and 4 g mifk, respectively, to a 500 ml. separatory funnel Add 50 mi water, 40 mL saturated
sodium chioride soleton and 8 ml 1 M hydrochlonc acid. Shake the nuxture to homaogenze,
Add 50 mL of a solvent modure of hexane + tert.-butyk-methyl ether 7 vol + 3vol {sotvent
mixtura A} Shaks and alow phases to separate, Dram the agueous phase and the emulsion
between both phases, if there 1s any, inlo a 250 mL Erlenmayer flask . Drain the organic phase
nto a clean 250 mb separatory funnel. Transfer the comant of the Efenmeyer tlack back to the
separatory funnel. Add 50 mi. of the solvert mbdure A and shake Allow phases to separats
Drain and discard the agueous phasa. Drain the organic phase mto the separatory funnel
contmning the first reextract. Observe if water 18 present below the organic phase. if this ks the
case, drain and discard the water.

Cleanup by Alkaline/Acidic Partition

Add 20 0 mL of 1 M sodium hydroxde to the organic phase of the acidic partitlon clean up
(section 2 3 4), stopper the separatory funnel and shake well. Allow phases to separate Dram
15 0 mlL of the alkling phase, corespanding o 0.75 g of plant material or 3 g of mik, o a
graduated 25 ml. tes! tube and discard the rest. Add 2 mL of 85% phosphoric acid and 10 mL
of the solvent mixture A (see section 2.3.4). Shake and aflow phases to separate. Yransfer the
organic phase into a 100 ml round botiom fAask by means of a Pasteur pipette, taking care
not to take along water drops! Repeal the partiion two tmes mom with portions of 10
mi of the sama solvent mixiure, each. Transfer the organic phase each time inta the round
bottom flask and discard the equaous phase QObserve agan the combeied organic phase to
make sure that no water drops have baen laken along Evaporate the organic phase to
dryness under reduced pressune using a rotating evaporator {water bath temp . about 50 *C)
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2.36

237

2.4

24.1

REMARK

The following descnbed cleanup by sifica is not necessary for the crops tested in this method
and for milk. For these matenals, & can be omitted Howaver, for other, not yet analyzed piant
matenals , this addonal silica cleanup step may be necassary.

Cleanup by Silica Carindge

To pack the cartridges used for this cleanup, proceed as follows: Put down a PTFE frit onto the
bottomn of a borosilicate glass tube of B mi contant, fill 1 g of silica get mto the lube and place a
second nt onto the top of the filing Using & Vortex mixer, vibrate for approx. 1 mmute for the
material to settie. Press the upper frit onto the top of the adsorbent. Add 2 g of anhydrmous
sodium sulfate and place a third fat on the 1op  Vibrate a3 before for about 30 5 and press the
upper frl on tha top  The cartndge is ready for use,

Aftach the cartridge packed as desoribad above, 10 the vacuum manidold Tightly connecta 25
mL glass resarvair to the top of thé cartridge Precondiion the cartndga by sucking through 5
mlL of a solvent mixture of TEME + methanol LiChrosolv 85 vol, + 15 val,

Dissalve the resldue of the alkaline/ackic partition {see section 2.3 5) in § mL of & solvent
mpire of TBME + methanol LIChmsoly 85 vol. + 15 vol and transter ihe soluton to the
reservol. Pass the mxture through the cartndge at a rade of 5 - 7 miL per minute by suction
Discand the eluate Wash the flask with S mL of the same solvent mixture, transfer the wash to
the reservolr and pass it through the cartridge, too. Discard the eluate. Etute CGA 210007 with
10 mL of a sovent mixture of TBME + methanol LiChsesoly 5 vol. + 4 vol. inte a 26 mL round
battom flask by suction, Evaporate the eluate to dryness under reduced pressure using a
rotating evaporator (water bath temp.- about 50 *CJ.

Preparation of the Final Soiution

Dissolve the residue obtalned accarding to the procedure described 10 section 23.50r2386
w3 . of 9 02 M phosphonk acid In HPLC water using an ultra sonic bath {hnal solution)

Instrumentation
High Performance Liquid Chromatographic System (HPLC)

For the determination of CGA 210007 use & HPLC two-column switching system with UV-
detector, pums, autosampler-injector, colurmns and conditons &s follows

Deteclor: Specirafiow 783 (ABI Analytical, Kratos Division, Ramsey, JOT446,
USA) or equivalent.
Pumps: Purnps mus! a¥ow constant, puisefree flowrate of 0.2 mL/min.

TFwo Shimadzu Solvent Delivery Modules LC-8A (Shimadzu Corpo-
ration, Analytical instruments Dvision, Kyoto, Japan) or equivalent
Valves. Multiport Streamswitch “MUST" equipped with two low dead volume
valves for colurmn switching (Spark Holland, 7800 AJ Emimen,
Haolland) In connection with en_ automabe njeckion urit PROMIS I}
{Spark Holand) or equivalent,

Recorder Strip chart SE 120, dual channel (ABB, Goerz Metrawatt, 1101
Vienna, A) or equivalent.

Cotumn oven' Temperaturs range 5 - 80 *C. Modell STH 585 (Gyniwtek GmaH) or
equbvalent.

REMARK A column oven is absolutely v i non therme g

taboratones to ensure constant efution times and & reproducible cut
of the &.1 from column ta column (See below "Detammnation of
Swrching Interval®)
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Optional {for system automation)

Control and cofection HP 3350A Laboratory Automation System (Hewlett-Packard, Palo
unit Alto, data CA 84304, USA).

Column 13 Stanless steel tube, 10 em length, 2 mm id., packed with Nucleosil

$B, sirongly basic amon exchanger, particle size 5 um, Cat. No:
B4S - Y&, {"Wissenschattiiche Gerdtebau” Dr, H, Knauer GmbH,
14163 Barlin, FRG) or equivalent,

REMARK A new oolumn 1 has to be conditioned with the moblle phase t
{see below) overnight at a tlow rate of 0.2 mL/mmn The retention
tmie of CGA 210007 has to range between 10 and 15 min. If the
retanhon tima is abova this range, the alubon strengt of maobile
phasa 1 has to be adjusted accondingly. For example, i the
measured retenbon tme is 20 min, the amount of acetonutrile in the
mablle phase 1 bas to be graduply mcreasad to a rmaximurn of
20%.{ Remamber peak broadening occurs with an increasing
amount of agetonitnia in tha mobia phasa 1, which results in a loss
of overall sensitivity. Therefore keep the amount of acetorutnla n
the moblla phase 1 as low as possible. The retention trma on the
column 1 has to be checked at each start of 2 new sequence and, if
necessary, the concentration of acotonstrla has 1o ba adjusted
accordinply.

Coluren 2 Stainless steel tube, 10 em length, 2 mm | d , packed with Nuctecs!!
100 Gy, particle size 5 um, Cat No : BAS - Y76} ("Wissenschafiliche
Gerftebau” Dr H. Knager GmbH, 14163 Berlin, FRG) or

Far the HPLC system, cannect pumps, injector, columns, valves and detector according to

Figure 3 (see section & 1),

Mobie phasae 1. 005 M ammoniurm stifate in 0 02 M phosphone acid + acetonitrile
LiChrosalv BS vol. + 15 vol. The compasition of this mebile phase
has to be adjusted as explained in the remark above

Mobile phasa 2 002 M phosphone acid in water for HPLG + acetanittile LiChrosoly
76 vol + 24 val

Flow rate 1: 02 mimin

Retention time 10-15 min {column 1)

Flow rate 2; 02 mifmin.

Retention time 15-18 min. {colurns 1 and 2)

Ingection vol . 50 ul

Recorder 10 mV full scale

Column oven 23°C

Chart spead- 0.5 -1 0 cm/min

Detector: Wave length: 235 nm; sensithvity: 0 004 aufs

Determunation of Switching Interval

Determma actual switching imes each tme a sarles of specimens 15 10 ba quantitated, Connect
the outlet of column 1 directly to the UV-detector. Inject 50 ul of a 0.08 pg CQA 210007/mL
standard solution {see saction 2.4 2) and measure the begin and the end times of the

CGA 210007 peak . Thereaftar, connact column 2 to tha detector and switch that portion
eluata 1 which containe CGA 210007, e.g the porbon between 11 rmun 30 s and 13 min 30 5
trom colurmn 1 to column 2 (in this case the cut tme is 2 min, ). See sechon 8.2.2 for an
exampte of the measurement of switching tmes.

REMARK
If an intererence paak, which disturbs the quantitation of COA 210007, appears In the control

sample, reduca the “cut tme” in portlons of about 15 5 each, until the Interference disappears
or is reducad to an insignifican! helght (below the limit of quantitation)

PAGE 119 OF 144




CGA 245704 REM 172.14 Page 7 of 28

242 Calibration of the Chromatographic System by External Standards

25

Standardize the chromatographic system each bme a sefies of spedimens is to be quantitated
The ranga of the concentrations is dependng on the range of residues to be detenrined, in
parteutar, the kwest standard concentration is depending on the lmet of quanitation

Calculate the lowest standard concentraton (C) as follaws:
LOQ-F*A
= ———— [ug/mL]
VF

LOQ  Limat of quanttation [mg/g} (0 02 for plant materal or § 005 for null}
F Conversion factor from CGA 245704 to CGA 210007 (0 857)

VF.  Volume of the fina! sclution [mL]

A Aliquot of erop cleansd up in g {0 75 g for plant or 3.0 g far milk)

With the values proposed in this mathod, the lowest standard concentration is 0 004 pg
CGA 210007/mL, as calculated below

© 02 (0.005) x 0.857 x 0 75 {3 0}

= 004 Tpgiml)
3

Prepare at lgast four standard solutions of different concentrations by appropriately dituting the
stock solution of CGA 210007 {see section 2.2 15) with 0 02 M phosphong acid n water for
HPLC.

Select the concentrations as required, tymical values are 0 08, 0 04, 0.01 and 0 004 pg/mil
As the detector response may change o injection of coaxtractives, it 1s recommended to
inject standards and final solutions altamately Inject 50 pl. of standard solutions
{cormesponding to 4 0, 2.0, 0.5 and 0.2 ng CGA 210007, respectively) and final solutions.

The conversion factor trom CGA 210007 to CGA 245704 15 1.17

Interferences

No interferences which lundered the determination of the CGA 210007 have been encountered so
far

2.6

Confirmatory Techniques

No specific coniditions have been workead out so far.

2.7

Tume Required for Analysls

A total of about 2 workng days is required to work up a set of 12 speamens to the pomt of HPLC
migcban. Autornated HPLC analysis can be performed ovemight

28

Modifications and Potentlal Problems

Ses lagt remarkon page 6
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29 Culculation Procedure

Measure the response of tha analyte at the chamcteristic retention bme and caleulate response
function and residues as detailed in REM 119 D6 {refence 5.2),

2.10 Estimation of the Effective Extraction Vol

The soluble part of the specimen (Le. water and low malecular plant constituents) has to be consdered
tor comect results. Exact values for this contribution are not easily available. n view of the refatively high
imprecisian of residue analyticat results, rough estmates for the volume of the solubles are acceptable
as long as the tota! volume is known with reasonable accuracy

in view of an overall accuracy of £2% for the fotal extraction volume it & sufficeent to know the volume
contribution of the solubles by £20%, provided that the ratio specimen sizefsolvent added 150 1, e.p.
specimen size 10 g and sotven! added 100 ml (supposing the specific weight of the solubles to be 1
@/mL and the volume contraction on moang to be naglected)

For the calcation proceture of this method, the unknown exact volumes of the solubles are replaced
by rough estimates:

The varfous crop materiets ane clessified imo three groups, The volumes of soluble constiuents are

estimated using group-factors (G) of 08, 0.5 and 0.2 mL/g The followng dassdication 15 based on
average values of solubles [5.3);

Group I Volume contribution of 0.8 mi per gram matrix
With the imita 220 % as given above, the group vakie of 0.8 mL/g covers “true values®
between 0 & and 1 0 mL/g with sufficlent accuracy
E g.. Fruits, vegetables, green parts, fodder, meat
Group (I Velume contribution of 0 5 mL per gram matrix,
"Trua vales® between 0 3 and © 7 mU/g are covered wih sufficient acouracy
E.g * Nutsg, ol seed,
Group it Volume contribution of 0.2 mL per gram matrbx.
"True values* between D and 0.4 mL/g are covered with suflicient accuracy
£.9* Cencals, sbaw, peas and beans, other dried crops, often also soi but check water
content first.
3. RESULTS AND DISCUSSION
3.1 Accuracy and Precision
The ovarall accuracy and pracision of the methed Is (status as of Sep.28, 1935)

X #635% Sabsa 7.2% n=76

Acceptable mecovery parcentages 73 - 113%

32 Limit of Quantitation

Tha limit of quantitatan LOQ of this method 1 0 02 mg/kg for plant material and 0.005 mg/Ag Tor milk.
a3 Ruggednass

The method was successfully tested by two technicians using fortified specimens. The analysaes were
periormed on different days with different instrimentation

The results obtained were comparable with regard to recovery percentages and chromatographic
profde.
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3.4 Limitations
None known so far.
3.5 Method Validation

“The method has been validated by performing recovery experiments. The report on this valdahon
study (130/95) including QA-staternent 1s attached to this method as secton 71

4. CERTIFICATION

Thve experimenial results inciuded 1n this method REM 172.11 are cerlified to be authente accounts
of the expedments.

Origin of data: Special Study 130/85,
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Dlvislon, Residue Anatysts, 4002 Basel, CH.

52 REM 119.08' General Method for Cakiulation of Residue Analytical Results, Giba, Crop
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6. FIGURES AND TABLES

6.1 Figures

Ergure 1. Structures and Chemical Names

CGA 245704

Q, SO

&

Benzo[1,2,3]thadiazole-7-carbothioie acid S-methyt ester
GHyN,OS, Molecular mass: 210 28

£GA 210007

G
\N
47

Benzo[1,2,3)thiadiazole-7-carboxyhe acid

CHNOS Molacutar mass: 180.18
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Eigure 2: Procedurs Flow Diagram

10 g plant material + 18 mL*water~2 mi.1 M 20 g milk + 4 ml 1M sodium hydroxide
sodium_hydroxide

Allow mmmioma:ss-ao"c

Add 80 mL { plant} or 101 mL {mik) methanol and 2 g calcium chionde.
Shakedunngaﬂmmm

Filter and take an alquot of 10 or 25 mL of the extract

comespending ko 1 g plest matenal or 4 g mdk, respectively
Tm:sfermealquDtmaiOO miL separatory funnel

Add 50 mL water, 40 mL bnne, 8 mt 1 M HCI and shake.
Add 50 mL. of hexana + TBME 7 vol + 3 vol
Shake and let starfforafsw munutes.

Drain the aqueous phase mnto an Erlermeyer flask and drain tha
organic phase infoa s?c"d separatory funned.

Transter the aqueous phase back to the first separatory funnel
Add 50mLofhw1e+TBJl:fE7vd +3vol. and shake

Drain and discard the aqueous phase Drain the organic phase into
the separatory funnel u:fl't’(a:rnng tha first reaxdract.

Agd200mL 1 Msod]uphydmnﬂeamlﬂke

Draln 15.0 ml alkaline phase, comresponding to 0.75 g plant material or 3 g mik,
mazsnitestmbiandd'xscmdmerast.

Add 2 mL of 85% phosphoric acxd and exdract OGA 210007 three times with
portions of 10 mi. of hexane + TBME 7 vol. + 3 vol, each Collect the
organicphasaandevapomtstodimss.otscammeaqmphm.

Dissolve the resldue in 3 m! 0 02 M ortho-phosphonc acid, Quantitate by HPLC

Proceed as follows in case 1!10 stlica clean up is needsd

Dissolve the resldue i 5 mL of a solvent m;nure of TBME + mathancl 85 vol + 15 vol.

Pass this solution through a preconditioned sikca carridge packed with 1  adsorbent
and 2 g anhydrous soduum‘!’suifa‘te Discard the eluate.

Wash the round botvorm flask with 5 mL of the sama sotvent mbdura.
Passthewashﬂwroughme?nndge and ¢iscard the etuale

Elute CGA 210007 with 10 mL of TBME + methanol 6 vol. + 4 vol. into
& 25 mL round bettom flask a.ndlevapomte the eluate tg drynass

Dissolve the residue in 3 mi 0 02 M phosphone ackl Quanttate by HPLC

* The moisture content of the crop has to be taken into consideration (sas section 2.3.3 and secton
210)
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Figure 3. Setup of the Cotumn Switching System

1) Loading sample inte njecbon locp 2) Preseparation on first column

3} Transter of heant aut to secand column 4) Analysis of heart cut on second column
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6.2 Representative Chrematograms

Al chromatograms shown wera recorded during the validation study (sae section 7.1} Peak
responses are expressed m Peak Height Units (PHU). However, &l peak heights m the followmng
Tables are given n mm as measured on the chart recorder

6.2.1 CGA 210007 in banana peel

Benct  mREnes WO AL X 555 a2 au Sewk ¢ niested MOV IR NURE PH AU
Iy { L1y
;
LT |] a0

;i

T T T T T T

T
oo by 00 oo 4 ALt
4m ary 2 =] L-1=] 3]

T W retes AP L ROk
Rook  FET 3450 Reo™ | M=, 386,08

Legthaa 1 HRT_ITGE

Mitred 3 HET 28

Standard solution 008 pg/ml CGA 210007
(4 ng infected), peak, 120 mm

Standard solution 9.004 pg/ml. CGA 210007
{0.2 ng injected), peak 6 mm

S nEce? MO AL N 55 2208 RW Se=ps W WON AL N, H9Y 3337 P
ans Lila] r
750 . 1.:n-—i |
| i
2001 ' 'rm-! r
\
[T J 4 (L2 L
T T T 4 r T - T T
aco 3] (=] 222 410 [(r) aip [ 2o L2
FRZMLER 30t o sl Adttnken L n ruEgy
Repst | HT %8 03 gt HGT_TER Pl HET_DED.~ Methed  HET_JES
Untreated control specymnen (banana peel). Cantrol specimen fortfied with 0.02 mg/kp
formal specimen size mpected: 12 5 mg, CGEA 245704, lormal specimen sze injected
peak Omm 12 5§ my, comesponding to § 214 ng CGA

210007 Peak {ound & 6 ram, corresponding
to 0.22 ng CGA 210007 or to 102%
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6.2.1 CGA 210007 in banana peel — Continued

farok  eersr MON AL B BGE <dati Pd

Sompl  rTid MOM AL T\ TES 44858 Pu

Lo I r. Loy
[T Ba]
=0 70
700 7O}
' v
B34 hd EX0
T T T T T T
o < [1+] 24 anr foa 30 (=] el acn
Fumcor by o tater L W
Gapar HEF3WLY wither st Il Ay TS LS o )

Control specimen fortified with 0.02 mgig
CGA 245704, forrnal specimen size injacted
12.5 mg , corresponding to 0.214 ng CAA
210007 Paak foundt: 7.3 mm, comesponding
to 0.24 ng CGA 210007 orio 114%

Sarge  mopcted MEN LL J1OSERT ERMEI RS

[

i
1
—

§_

L L
(1 T T T
oo A0 8L0 20 1]
Firiantion Uee In cisnes
Pesc ATHEE 7 Metmce  HETIGE

Contrel specimen forafied with 0 2 mgfhky
CGQA 245704, formal specimen sz injected
12.5 mg, corresponding to 2,14 ng CRA

210007 Peak found 82 8 mm, coresponding

1o 2 10 ng CGA 210007 of to 98%.

Control specimen fortifled with 0 82 mg/kg
CGA 245704, formnal specimen size injected,
12.5 mg , comesponding 1o 0.214 ng CGA
210007. Peak found. 7 0 mm, comresponding
to 0.23 ng CGA 210007 or 0 109%

Further detalls ara exactely described in this
method and are given agin below hara They
are valid for this sequence as well as for all
mentioned sequences in this method {except
for milk, whene further detalls are given in the
pages containing the correspending
chromatograms):

Waeight of piant: 10 g

Total voiume for extraction: 100 mL
Aliquot: 0.75 g plant. Final volume. 3 mi.
Yolume injepted. 50 L

Daetalls on the ealibration curve ara glven on the
saction 7
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6.2.2 Chromatogram of the Analyte on the First Column of the HPLC System, used
for the determination of the switching interval

By Raxod  MDW ALS TH, 1998 Q0% MM

Standard soiution 0.08 pg/ml CGA 210007,
50 L injecled, corrasponding to 4 ng

Tha two verbeal bars on the peak of the analyta,
mark a possible chowce for the cuthing interval

{ CUT ). In this casa the interval 13 between 11
min, 30 ¢ and 13 min 30 s The peak fracton
within this interval Is to be switched to the second
column, as described in tha saction 2.4.,1

The given chromatogram was recorded just
bafore the start of the sequence PGZ_3585 for
tha valldation of the method for tomatoes (see
also the chromatograms recorded of this
sequence on the following paga).
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6.2.3 Analysis for CGA 210007 in tomatoes

fargh Wt TUE AUS B WSY ThOROE M S Niecad ) TUE ALG 22, 1563 & X357 P

20 .

T

E_§
—
§ 8

A
{ | l
o6 Lee J ‘_/A_
T T r - T T 7 T
o see -ncy 50 2 2o =m o - 000
Retantan U 11 frntes Argnss oo h —ruces

Fewds  POZ_¥535.0° Wettod FEL.ISY fman PG YISO Megc1 PGLIWE

Standard solution 0.08 pg/ml. CQA 210007 Standand solution 0 004 ug/ml CGA 210007

{4 ng imected), peak: 123 mm (0.2 ng myactad), peak: 8 mm
Sompc  wramsen TR AUS 20 53 RA7A? Py Seege  Wzo | TUE AL 35 K08 R3320 AV
750~ i 78t I
|
Yoo 740 [ |
L 530 % 1
520 100 i \
!
am scn o a0 2 xa ax o =a o
Re.ncior tint In W SIS time N SRR
Rept PGZ_TSESC4 Mot L Fert EG22501.0 et PG239T

Untraated controd specimen {fomatoes), komat Control spacimen {ortfied with & 02 mg/fg
sze injected. 12.5 myg, CGA 245704, formal spacimen sze mjected.
peak: 0 mm 12.6 mg , comesponding o 0.214 ng CGA
210007. Peak found 4 8 mm, comresponding
to 0.20 ng CGA 210007 orto 92 %
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6.2.3 CGA 210007 in tomatoes — Continued

Sewn  nctied TE L0320 695 40 R Seepe  Weried TUZ AUG 29, 5 4S8 PM
a0 ; -m—‘
750 |
I P
.00 ‘ o=
i
r l
f
B0~ w L=

=rm_1| S |

(1o =00 o3 =3 =3 wnm (.1 L1 00 axm 2000
ot 1t wees Reitazes e o mrcte
Pan PRLESS.R ot PEL_NES Awwis PO M Meded FRL TSRS

Control specimen fortified with 0 02 mgkg Control specimen forified with 0 02 mg/kg
CGA 245704, formal specimen size injected CGA 245704, formal specimen size injected
12.5 mg , corresponding to 0 214 ng CGA 12.5 mg , cofresponding to 0 214 ng CGA
210007 Peak found. 5.5 mm, comesponding 210007. Peak found: 5.5 mm, correspariding
o 0.22 ng CGA 210007 or to 102 % fo 022 ng CGA 210007 orto 102 %

Sargk  wrectea | TUE LS 25 538 SxBad AN

a0~ -'|

!
2] l

1

.

700 |

| !
'ﬁ
[l
40

.
: :
oo 400 LY aLn 250
orlion, Chnyg In et
Rest PSILSSSS. B Memeo PG 39S

Control specrmen forufied with 0.2 mg/kg

CGA 245704, tormal spaciman Size inected
12.6 mg, correspending to 2.14 ng CGA
210007 Peak found. 58 mm, correspending to
18 ng CGA 210007 or 1o 89% recovery
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. 6.2.4 CGA 210007 in cucumbers

Sergle  Wnittied FRUSER L WES AITR M

Symme  bazoe « PRSP . 953 2805 P

i
Bz ! [
B0 ) a0
75 ! 50 1
10 00 II
- - |
Ly T T T L B0 T T ¥
um EL ] pet e amo 500 R <00
Fttcwion Lo ® monizs Reaaten o) 9 Bt am
Reax HIK_DPE O Meted  MEX 3595 Pagic;  WEX GG Cn Myood  HEX 398

Standard solution 0.08 pgAnt. CGA 210007 Standard sclutian 0.004 ugfml, CGA 210007

(4 ng injected), peak: 108 mm

Sxmph ;WK AR | WY 42330 RN

(0.2 ng injected), peaic 4.7 mm

Sercix i necod FOESER 4, 10T BSCHN P

I

' [
e ! 250

'

t
7504 75+

'
.06 200 i
Lo Lo 1

l i
Lk T T T T B T T T
oz aea om LY 2000 [t sm o aeo 0n
FaaraT e in ot Rezeston thne i recses.
Remiz | Wi 30T 08 ecs TR Aomd § HERFES T Mertce 1ax, M08

Untreated control specimen {cucumbers),
formal specimen size injocted 12.5 mg,
pealc 0 mm

Control specunen fortified with 0.02 mg/kg
CGA 245704, formal specimen size injected
125 mg , comespanding to 0 214 ng CGA
210007, Peak found 4 9 mm, comasponading
to 0.20 ng CGA 210007 of to 85%
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6.2.4 CGA 210007 in cucumbers — Continued

Saroie wected FROSEP L WY 700 PM Semch nactes 1 FR §27 1, 959 023 PW
- I
I
Ll B 1
00 800
156 23 i
1 1
l. 1
.00 ‘ 700 i 1
e i 1 e ' i !
200 T L T L ED0-] T Al ’
ano 40 00 =m 20L0 o000 SLD DL0 o 2aL0
Reteaton U 1y Mnies Fezpathn sent b reates
[T Methee K255 fens 1k TEAD Mathod WX, 2003
Control specimen foriified with @ 02 mg/kg Control speciman foridied with O 02 morkg
CGA 245704, tormal specimen size injected- CGA 245704, formal speciman sze Injected:
12 5 mg , comesponding to 0 214 ng CGA 12.6 mg, corresponding to 0.214 ng CGA
210007 Peak found- 5 3 mm, comesponding 210007 Peak found: 4 2 mm, corresponding
to 0.22 ng CGA 210007 or i 102 % to 0.18 ng CGA 210007 or to 83%

Bameie L Lietee FRISER 1 W32 EADI AW

f

j 5 &

.00

Control specimen fortifled with 0.2 mg/iq

CGA 245704, formal specimen size injected
12.5 mg. comesponding to 214 g CGA
210007 Peak found. 52 mm, comasponding to
2.0 ng CGA 230007 or to 91% ecovery
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6.2.5 CGA 210007 in milk
. Smmow  yectee WED AUZ 30, NG5 224102 M LETE R VD AG X W TN A
T
] | [t
1 ]
amr
' i 750 !
t
7m0 | i
o
' |
200
A i~
-/
e20] | 1 ol . }
m ‘_/_J o e nn 3o =0
FRNDCY B o Sy
oo . . : LR eted | 4013083
oo 1 a0 anss

Standard solubion 0.08 pgiml. CGA 210007
(4 ng injected), peak: 104 mm

ST mrzes WED AUS AT 108 Bqmas fu

Standard solution 0 004 pg/mL CGA 210007
{0.2 ng injected), paak. 5 mm

Swchr  necer WET G ML SED RSl v

@ f
a3 [-Lagy |
an— | aod h
EA 75 I
100+ J i 740 ]
T —
[-}--] . Boo 202 oz 20 !D:Cﬂ noc N:Eﬂ

500 nE
Fturtiz Song in minten
Repat  WNYD_ YRR

Mathod  HES_TESS
Untreated control speciman (muk), formal
spacimen size ijactad 50 mg,
pealk: 0 mm

Fatingish trve v mirures.
Pesd,  49G,304 03 L

Contred epecimen fortified with 0.005 mg/kg
CGA 245704, fomal specmen size injected
50 myg . cormasponding 10 0.214 ng CGA
210007. Peak found- 5 mm, corregpondng to
020 ng CGA 210007 or to $5%
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6.2.5 CGA 210007 in Milk - Continued

Sema  npcicd WED AUS 20 1965 B22 M P

Aangin  wpted  WEC M) 1), B35 m‘ﬂ:

eso .
' l ] |
- l; ol l l
FL0— i ' Ed oy | l
s ] |i ! b0 | |
bt
an .1 ) waa |5-ln: m‘m cm 5.;11 y ﬂ-lm ;
Egtention tme N mn=c) Reteanon B b mce
Fems G TSEEN Vet HG_ITS o MG X530

Control specimen fortified with 0 005 mg/kg
CQA 245704, formal speamen size njocted:
S0 myg , comesponding to 0.214 ng CGA
214007, Peak found: § mm, comesponding to
0.20 ng CGA 210007 or to 95 %

Saecm  mgxied WED MG 3G 1SS RSTSE P

1

e2c !

asc- ﬁi
|

150

700

3
aco 02
o= Femonozy vk 2 e gen
Aomil  WIGETT. .5 [

T
00 oo

Control specimen fortified with 0.85 mg/kg
CGA 245704, formal specimen Size Injected.
50 mg , corresponding o 2.14 ng CGA

210087 Peak found. 54 mm, corresponding o
2.10 ng CGA 210007 of 10 98 %

Control specimen fortitiad with 0 005 mg/ky
CGA 245704, fotnal specimen size injected.
50 mg , comesponding to 0.214 ng CGA
210007 Peak found. 5 mm, comesponding to
020 ng CGA 210007 or to 35%

Further defalls for milk sequences:
Welght of mikk: 20 g

Total volume for extmaction: 126 mL
ANquot: 39 Final volume. 3 mL
Volume mjected S0ul
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7 APPENDICES

T Report on Validation Study
Report on VALIDATION of Method REM 172,11
Special Study Validaton by Anatysis of Fortified Specimens
130/95 and Dstermematon of Racovehos

STUDY DIRECTCA Or G Fommica, R-1098.P.09, Ciba, Crop Prolection

Product Satety/Dietary ExposuraPoskius Analysis
pae Oct 2y, ¥ signature o reeadem,

TEST SUBSTANCES CGA 245704 and CGA 210007

TEST SYSTEMS bananas; tomatoes; cucumbers and mulk

1 GENERAL

testing facllity Ciba-Geigy AG, Crop Protaction/Reskiue Analysls CH-4002 Basel
Sponsor Chba-Gergy AG, Crop Protection, Dietary Exposure Assessment, CH-4002

Basel, Dr §. Dennis
quality assurances  Cha-Geigy AG, Crop Protection/Product Safety, CH-4002 Base!

test substance Ciba codde CGA 245704
Chemical name Benzo[1,2,3}tnadazole-7-carbothioic acd S-methyl ester
Ciba code: CGA 210007
Chemscal namae: 1,2,3-Benzothladizzo-7-carboxylic acid
study dates Protocol issued 12 Jul 1995
Experimental Date 25 July, 45 - 9 Sep. 85
archives Ciba, Crop Protection/Residue Analys:s.
All raw data, (including omaft method) and original report.
guldehnas - Procedures and Ponciples of GLP (CECD, Pans 1681, CH-Bern 1986)

= Enropean Directive EEC 91/414, European Uniform Principles

2 OBJECTIVE

- The objective of this study r5 to establish the performance of method REM 172.11 by determining
recovary values obtalined by analyses of fortfied spacimens in two Laboratories according to the
procedura described in the method

- The report on valsiation including the resulls i issuad as part of the final metheod REM 172,11,

3 RESULTS

See Table on section 7 of this vafidation

Average recovery (Banana, Tomatoes, Cucumbers and Milk} 8#3.5%, Sabse72%. na 76
Acceptable recovery percentage: 73.5 - 113.5

Limat of Quanttation (LOQ) ¢ 02 mg/Kg for Plant and 0 005 mgAXg for Mik
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4 EXPERIMENTAL DESIGN FOR RECOVERIES

Daterminaton of ressdues of fortified specinvens under repeztability and reproducibility conditions,
including checking of perfermance critterfa according to validation requiements of EEC 81/414 Detads
are as follows.

« Labeoratory 1 (P Ganswam, R-1088 P (5), substrate group 1 (banana pulp}
B gpacimens at imit of quanifiation (L.OQ) of 0 02 mg/kg
8 specimens at 19 times LOQ

« Laboratory 2 (H Borell, R-1038 P 05), substrate group 1 (banana pulp)
3 specimens at Hmat of quantitaton (LOQ) of 0.02 mgkg

+ Laboratory 1 (P Qé&nswein), substrate group 2 )
3 specimens at [imit of quanttation (LOQ) of ¢ 02 nghg
3 specimens at 10 tres LOQ

« Laboratory 1 (P Ganswein), substrzte group 3 (cucumbers)
5 spacitnens at limet of quanitabon (LOQY) of 0.02 mykg
3 gpecrmens at 10 trmes LOQ
+ Laboratory 1 (P. Ganswen), substrate group 4 (milk)
3 specimens at imit of quanttation {0Q) of 0.005 mgkg
3 gpecimens at 10 times LOGQ

5 ANALYTICAL METHOD

Method FIEM 17211, dratt Issued before stast of validation, no modifications to this draft were made
during the study.
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. 6 Preparation of the Calibration Curve

The chromatograms grven In section 8.2.1 and originata from the same sequence: HET_3195 AT
the responses of the standard solutions injectad for the preparabon of the calibraton curva are
summarzed in tha following table

Concentration of Amount ot Paak response Peak responses
standand solution | standard injactad cakeulated measured
[pg/mL] [ng] {mm] {mm]
ao08 4 120 120, 118, 119
004 2 599 F0: B0; 61
[s ]} 05 15.0 15,15, 15
0004 02 g0 E. 6: 8

Calibration Curve for Segquencse

A function
HBT_3195 eepanse

y=A + Bx .

A and B are paramater
of the responsea hnchon

In this case the function Is*
y= -0.008553 + 29.98 * x
( Enear curve)

y=mm {read on the criginal
Chromatogram)

x= ng njected

=12%

(3 = standard deviation # )

Calculation according to REM
119.08)

Pesk Height mm

ng CGA 210007 mjected

# Standard deviation

Quelity critenon for standard curve. standard deviation s (square root of the variance of all retative
deviations of the measured response from the cormesponding value of the response hunction),
calculated rocording 10 REM 118 08 (see refarence gven in sachon 5 2)
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7 RESULTS ( TABLE OF ALL RECOVERIES)

The following table and section 8 2 1 and 6 2.5 contam A information, which is necessary to calculale
the mdividual recovenas.

[ Sbatam | Fortheal % F]
fevel . FPemony P Pamon 2 H. Borell
(mao) {nat the
Tecovery | peak * | averagaard recovery paak ] verane and
“ foft | caemion | s - height e standand
m U devixion mm axve dorviaton
Yl + Ex y=A + Bx
bererapesl | 002 € &0 PGL_MSS | — ] 65 I3 | —
) £ fagsms | XS 13 fmtesss | X TR
a &2 B2B62 =71 109 70 Bad 68 el 5%
=5 n=6
o2 " B4 =i [ L] wl2%
-] )] - o
2 5X 10t =
Barona &3 ) &0 PGP_E88 | = 7] 62 UG | =
o % 48 A= B0 * =R | 80 A0 X wG1%
] 50 Be28.15 s=7§!. [ 85 B=2G.32 :aems
02 o & =27% B = =21%
w o ] -]
o 54 ® -3
& =2
& ©
(57 3 55 PG 3455
- Il 50 A BERO
g g (2%
9 88 =8
02 m &
100 5
il %..._._ - —
fomaioes [ £ PG2_50s | o Tz 3] FEL_ 655 =
102 85 | A=-1om TR e &0 A DAY * «S30%
2 55 83112 :gn ] 50 B2E52 :161“
a2 B -} =15% ” 4 -0
- & ) =
] 5] ] 5
Gxamoers | 02 & S FGE_B5 | > —onom R a FERER | & qazm
B a5 |ESTE s |@ I Pty sa2x
a2 €0 3 =A% il 4] =l TH
# 8 % -
b <] ) o] 5
mitk 0005 7l 3] FGGE | = oo | 8 FBOM% | & wgmim
& r AEES | en = &0 ‘;.‘g?,w =3 0%
G0 b 2
006 % 5 Sl B% W % =24
] 5 @ 5
%5 [
[C6E [ 50
Am-0.1653
B25.70
=12%
008 5 2
Ty (B [T] o=
= 80 An-0.2054
& 50 [-®-L¥)
® 5 n=28%
oo % &
[ 51

* Name of the file containing the chromatograms ir the refated subsirate
Mo rasldues were found in all controd specimens
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8 CRITERIA FOR METHOD VALIDATION

To check the criteria described m the Annex V1 of European Direciive 51/414/EEC for validation of this
methed enly the necessary recovery values have been considered m the following tables:

8.1 FIRST SUBETRATE GROUFP ( banana pulp}

Recovery Table (Results}

Lab 1 con- recovenes (%) found (individual data)
Substrate 1 | rrol 1 2 3 4 5 ] 7 3

002myky J<0.02]98 | os5] e | 85| 76| o5 | 80| 01
020 mghg |<0.02{91 |101] o1 87| 82 |102 [100] 04

Recovery-check

Lab 1 N | average EEC- | stardard | ESC- | Decision/Comments
Substrata 1 crilarfon | deviation | oriterion
0.02 mg/kg 8 o1% | 7o110% 74% | s20% | EEC cntenon fufited
0.20 mgkg 8 94 % | 70-110% 71% | 520% | EEC cnienon fulfilied
LOQ
Recoveries found at LOQ Decision/Comments
minimum | mawmem | diterence | criterior difference <50 % |
7€ % 98 % 2% EEC criterion fulfiled

Genedation of results under repaatability conditions (same kb, operatar, within short intarval of
time).Exception 2 different equipments were used, ie tha rasults were obtained under worst
condifions and novertheless the ECC criterion was fulfilled

Recovery Table (Results)
Substrate 1| con- recoveries (%) found at 1L OO0 (incividual data)

at Led trol 1 2 3
Lab 2 <0 02 89 88 B4

Generaton of results under reproducibility conditions (differant lab, operater, equipment with
exception of 3 results)

Reproducitnlity Table at LOG

Lab 1 + 2 Combined recoveries at LOQ Cormment
Substrate § N_| minimum | maxdmom | difference 1_eriterion: difference < 100 % |
0.02 mg/kg (LOQ) 11 78 % a8 % 22 % EEC criterlon tulfilled

8.2 SECOND SUBSTRATE GROUP (tomatoea)

Recovery Table (Results}
Lah 1 con- recoveries [%] found (individual data)
Substrate 2 trol 1 2 3

002 mghkg | <002 g2 102 102
0.20 mgkg | <0 02 88 j:1] ]
Recavery-chisck
Lab 1 N average EEC- standard EEC- Decislon/Comments
Substrate 2 criterfon | deviation j criterion
002 mg/kg 3 99 % 7-110% 6% S20% EEC catenon fullilled
0.20 mgkg 3 89 % 70-110 % 1% £20% EEC oriterion fulfilad
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8.3 THIRD SUBSTRATE GROUP (cucumbers)
Recovery Table (Resuits)
Lab 1 con- recoveries %] found (individual data)
Substrate 3 _| tro! 1 2 3
002 mgkg | <002 896 98 104
Q.20 mgixg | <002 80 93 93
Recovary-check
Lab 1 N average EEC- standard EEC- Deciswn/Comments.
Substrate 3 deviation | creron
0 92 mg/kg 3 99 % 70-110 % 5% 0% EEC cntenon fulfilled
0.20 mg/kg 3 9% D110 % 2% 0% EEC ortanon fulfilled
8.4 FOURTH SUBSTRATE GROUP (milk)
Recovery Table (Results)
Lab 1 con- recoveries [%] found (indiwduat data)
Substrate 4_| tro! 1 2 3
0.005 mg/kg | < 005 91 a2 82
005 mpkg | <005 296 95 95
Recovery-chack
Lab 1 N average EEG- standard EEC- Decision/Commaents
Substrate 4 critenon | deviatien | erencn
0.005 mglkg 3 B85 % -T10% 5% S20% EEC criterion fulfilled
005 mg/kg 3 95 % 70-110 % 1% 0% EEC crenon {ulfilied

8.5 OVERALL REGOVERY TABLE {all fortification levels, four substrate groups, twe

labs}
Labs 1+ 2 N data of recoveries from above average standard
deviation
ménemum | maxamum | difference | critadon
70-110%
Substrate 1 19 76% 102 % 26 % a2 % 7 %
Subsirate 2 & 88 % 102 % 14 % 94 % 7%
Substrate 3 6 90 % 104 % 14 % 95 % E%
Substrate 4 & 82 % 96 % 14% 90 % 7%
Substrate 1 +2 +3 | 37 76 % 104 % 28% 892% 6%
+ 4

9 Collaborators

H Borell, P Qansweln

10 Conversion Factor

The conversion factor from CGA 210007 to CGA 245704 13 1.17
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11 CONCLUSION

According to the criteria descibed in the Annax VI of European Dwective 91/414/EEC this method has
been successfully valldated.

Statement of Compliance

Thus shudy was performed i a facifity whuch was certified to be in compllance with GLP. The study was
conducted in full compliance with proceduras and principles of GLP n Switzerdand, and OECD
prnciplas of GLP.

Quality Assurance Statement
See next page.
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Quality Assurance Statement
Ciba-Gelgy Ltd , GLP Quality Assurance Product Safety, 4002 Basel

Project 130195

Test Substance CGA 245704

Study Title Recovery Validation of Method REM 172,11 "CGA 245704,
Determination of Total Residues of CGA 245704 as CGA 210007
in Plant Materia! and Milk"

Study Director Dr Guseppe Formica

QA-Inspector Pierre Fontana

| hereby certify that the following Quality Assurance activitles were performed:

Activity Performed Reported
Facility inspecticn May 11, 1895 May 29, 1995
Protocol Audrt July 18, 1995 July 18, 1995
Final Heport Audrt Cctober 19, 1995 October 20, 1995

5 i e T e
Fan oEsTaTn {nspactor Quality Assuranca
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APPENDIX I

SEPARATE DOCUMENTS ACCOMPANYING THIS SUBMISSION

Hayworth, C. and Grunenwald, M, ABR-97117, Final Report Amendment Number 1,
“Validation of Draft Analytieal Method AG-671A for the Determuination of Total Residues of
CGA-245704 as CGA-210007 i Tobacce, Leafy Vegetables, and Frutting Vegetables by
Column Switching High Performance Liquid chromatography.”

Kaffe, M, CIBA GEIGY Lid , Basel, Switzerland, Plant Metabolism, “Metabolism of
CGA 245704 in Greenhouse Grown Lettuce after Treatment with [Phenyl-U-"C] Labelled
Matenial, Study $6MKO02 1, In-progress.

Nicollier, G., CIBA GEIGY Lud., Basel, Switzerland, Plant Metabolism, “Metabolism of

CGA 245704 1n Gresphouse Grown Totnatoes afier Treatment [Phcnyl-U-"C] Labeled
Materal,” Study 94WAQS.

SUBMITTER/SPONSGR. Novartis Crop Protection, Ine, P, O Box 1830, Greensboro, NC 27419-5380
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PREVIQUSLY SUBMITTED DOCUMENTS WITH EPA MRID NUMBERS
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EPA ADDENDUM
PP#8F4974
Acibenzolar-s-methyl on Bananas, Spinach, Tomatoes, and Tomato Paste

Conditions and Substitutions used by ACB

1 ACB used a Hewlett-Packard (HP) 1100 Series High Performance Liquid
Chromatograph (HPLC) equipped with a HP 1100 Series variable wavelength
ultraviolet/visible (UV/VIS) detector (HPLC-UV) The detector was set at 235 nm. The
detector was interfaced to a TurboChrom (ver 6 1 1) data system Two analytical
columns were used. The columns were connected to a column switching valve on the
HPLC, therefore, only one instrument (pump) was used. The column temperatures
were programmed according to the method (30 °C). Column 1 was a Phenomenex®
Sphereclone SAX, 150 x4 6 mm i.d., 5 ym, Cat. #OOF-4149-EQ. The retention time
for this column was ~8 minutes. Column 2 was a Phenomenex® Luna C,, 250 x 4.6 mm
1.d., 5 Um, Cat. #00G-4040-EQ The retention time for this column (Col.1 + Col. 2)
was ~42 minutes. The total analysis time was 65 minutes. The flow rate through both
columns was 0.6 mL/min using mobile phase 1 and 2 as prepared in the methed.
However, when the flow was switched to Col. 2, 2% acetonitrile was added from
another reservorr into the mixing chamber (2% acetonitrile + 98% mobile phase 2} to
bring the analyte into a retention time window free from endogenous peaks. A 100 uL
injection volume was used instead of 50 {L as suggested in the method. The method
called for Column 1 to be a Phenomenex® Sphensorb SAX/SB, 150 x 32 mm i.d., 5 Jm
with a flow rate fo 0.3 mi/min. The method called for Column 2 to be a YMC-Pack C,,
250 x 4.6 mm i.d., 5 ym with a flow rate of 1 0 ml/min. By using two columns of the
same 1.d. (inside diameter) on one instrument, the same flow rate could be used with
good chromatographic results. With a flow rate of 0.6 mL/min, back pressure was
controlled and the amount of mobile phase used was minimized (hence hazardous
waste reduced).

2. The TurboVap®ll (Zymark Corporation, Hopkinton, MA) operated at 60 °C
under a nitrogen stream was used In place of the rotary vacuum evaporators to
concentrate samples during the methanol evaporation. ACB highly recommends this
substitution be incorporated into the procedure This substitution eliffinated the need to
monitor the samples during this step against any bumping and/or foaming that was
forewarned in the method had the rotary evaporators been used. in addition,
TurboVap® glassware has graduated volumes This was important because the final
volume was recommended to be 8-10 mL  An 8 mi alquot of acid is added to the 8-10
mL remarmning volume and the mixture is loaded onto a Chem Elute™ column. This
was a criticai step because the Chem Elute™ columns have a finite capacity of 20 mL.
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3a. ACB found no information in the method regarding the time that the
separatory funnels were to be shaken during the partitioning steps. ACB shook each
sample for one minute following venting procedures.

3b ACB found no information concerning stopping points in the procedure.
ACB found that stoning the extracts stoppered in the refrigerator overnight following the
elution from the Chem Elute™ columns (100 mL 9.1 Dichloromethanefethy! acetate) did
not diminish recoveries. ACB found that storing the exiracts stoppered in the
refrigerator overnight foliowing the final partitioning with ethyl acetate prior to
evaporating to dryness did not diminish recoverigs.

3c. ACB found no information concerning the stability of the final extracts
contained in auto-sampler vials awaiting analysis. ACB found that the extracts were
stable at room temperature for a least 48 hours 1n capped auto-sampler vials.

4. The method suggested the use of calibration curves to determine sample
concentrations (peak height vs concentration). ACB ran calibration curves to
demonstrate lineanty over the dynamic range of the fortified samples. ACB determined
sample concentrations from a ratio of sampie responses to the average of standard
responses that bracketed the samples during analysis. The bracketing standards were
made to be the same concentration as the expected concentration of the fortified
samples if 100% recovery were obtained. Prior to analyzing a sample set, the highest
concentration of standard was injected onto column 1 to determine the retention time of
the standard. After the retention time was established, the timetable of the method was
revised to optimize the column switching event.



