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STATEMENT CONCERNING GOOD LABORATORY PRACTICES

-

This study was conducted in accordance with the applicable EPA
Good Laboratory Practice Standards (40 CFR Part 160) with the
following exception(s):

1. The SOP 10.2, Revision 1 detailing the report format for
analytical methods is being revised. The current SOP was
not followed in every detail.

/1 f
Yo il Sl
D7 D. Campbell ! Dhate
Study Director

Lo ] (frrjor

. pbbert K. Wfiliams
Manager, Residue Chemistry
Human Safety Department

Agent of Submitter/Sponsor

Submitter/Sponsor:
Novartis Crop Protection
Post Office Box 18300
Greensboro, NC 27419
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I. SUMMARY AND INTRODUCTION

A.

SCOPE

This method 1s for the determination of residues of
CGA-279202 and the metabolite CGA-321113 in animal
tissues, milk, poultry eggs, and the fellowing crop
substrates: grapes, pome fruit, cucurbits, peanuts,
and tuberous vegetables {including processed
fractions). The limit of detection (LOD) for each
analyte of this method, defined as the lowest
standard concentration injected, is 0.04 ng/ul, or
0.08 ng injected. The limit of quantitation {LOQ)
is defined as the lowest fortification level used in
this study. For all substrates, except milk and
peanut hay, the LOQ is 0.02 ppm. For milk, the LCQ
is lowered to 0.01 ppm, and for the analysis of
peanut hay, the LOQ is increased to 0.05 ppm (Peanut
hay LOD = 0.2 ng, see alternative in

Section II.H.8.0). The chemical structures of
CGA-279202 and CGA-321113 are shown in Figure 1.

This method was validated under Protocol 276-961. a
summary of the validation results and representative
chromatograms are provided in the body of the
method. Appendix I includes all chromatograms from
all commodities analyzed, all validation data needed
to reproduce calculations and other information
related to the validation study.

Method AG-658 was issued on June 6, 1997. Protocol
276-96 was re-opened on October 10, 1997 to include
the analysis of tissue samples from animals dosed
with 'C-CGA-279202 during the goat metabolism’ and
poultry metabolism studies®. Method AG-659a
includes the extractablllty and accountability
results from the "C-CGA-279202 animal sample
validations. Method AG-659A also includes minor
changes that have been made to the method over time
to improved ruggedness during the magnitude of the
residue studies, as well as suggestions from the
Independent Laboratory Validation Study®.

PRINCIFLE

Samples are extracted twice by homogenization in
acetonitrile (ACN):water (80:20, volume to volume or
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v:v}. Liquid samples such as milk or juices are
extracted by shaking for 15 minutes in ACN:water
(80:20, v:v). After filtration, the extract Vvolume

is measured (and adjusted to 200 mL if necessary)
and an 80 mL aligquot is taken (160 mL for milk
samples). A 3-layver liguid-liquid partition is
performed by adding water saturated with sodium
chloride, toluene and hexane (peanut oil samples are
extracted by adding four grams directly to a
separatory funnel and forming the same three layer
partition). The middle layer is collected,
partitioned a second time with hexane, and
evaporated. The sample is reconstituted in 0.085%
aqueous phosphoric acid:acetone (95:5, v:v) and
subjected to a C18 solid-phase extraction cleanup.
After elution with' 0.085% aqueous phosphoric
acid:acetone (30:70, v:v), the sample is evaporated
to aqueous and partitioned into methyl-tert butyl
ether:hexane (1:1, v:v). The methyl-tert butyl
ether:hexane is evaporated to dryness and the sample
is reconstituted in 0.1% polyethylene glycol in
acetone (v:v) for analysis by gas chromatography

(GC) . The GC analytical column is a capillary
DBWAX, and detection is by Nitrogen-Phosphorus
Detection (NPD). Confirmation of residues is by

GC/MS on a capillary DB-1701 column.

IT. MATERIALS AND METHODS
A. APPARATUS/EQUIPMENT
1.0 Bottles, Owens-Brockway square amber, 8-oz.
with wide mouth, or equivalent (Penn Bottle
Co.)
2.0 Concentration Tubes, conical-bottom 50-mL

capacity (Fisher #05-507-5C or equivalent)

3.0 Filter, Acrodisc CR PTFE, 0.2 um, 13.0 mm
(Gelman Product #4423, or equivalent)

4.0 Filter Flask Adapter, neoprene 46 x 29 mm
(OD top x bottom) (Fisher #10-18-4, or
equivalent)
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-

Filter Paper, Whatman Qualitative #5, 7 cm
(Whatman #1005070, or equivalent)

Flasks, KIMAX with side-arm, SOO;mL
(Fisher #10-181E, or equivalent)

Flasks, Boiling with flat bottom, S500-mL
(Fisher #09-552C, or equivalent)

Flasks, Boiling with round bottom, 50-mL
(Fisher #K601000-0124, or ecquivalent)

Flasks, Erlenmeyer, 250-mL (Fisher #10-047C,
or equivalent)

Funnel, Buchner porcelain (Fisher #10-356-C
or equivalent)

Funnel, Separatory, 60-mL and 125-mL (Fisher
#10-437-A, and 10-437-10B or equivalent)

Graduated cylinder, 10-mL, 50-mL, 100-mL,
250-mL (Fisher #08-551A, 08-551C, 08-551D,
and 08-551E or equivalent)

Homogenizer, Polytron (Brinkman Instruments
or equivalent)

Pasteur pipettes (Kimble 13-678-30B,
13-678-30C or equivalent)

Pipettes, volumetric class A, l-mL
(Fisher #13-650-2B, or equivalent)

Reservoir, 15-mL for solid phase extraction
(J. T. Baker #7119-01 or equivalent), with
adapter (J. T. Baker #7122-00 or equivalent).

Rotary Evaporator, Buchii or equivalent, with
warm water bath (Buchler Instruments or
equivalent), and aspirator pump (Cole-Parmer
or equivalent). The use of a bump trap is
suggested {(Fisher #K570200-2524, or
equivalent)

PAGE 16 OF 215



Human Safety Department
Analytical Method AG-659Aa
Novartis Crop Protection
Page 13 of 8%

18. Shaker, Orbital, IKA Labortechmik #KS501, or
equivalent.

19. Solid Phase Exﬁfaction, Varian Bond Elut C18,
6cc/l gram (Varian Part Number 1225-6001)

20. Ultrasonicator {(Heatsystems Inc. or
equivalent)

21. Vacuum Manifold for solid phase extraction
(Supelco Part Number 5-7250, or eguivalent)

22. Vials, crimp top borosilicate (Sun Broker,
Inc. or equivalent)

REAGENTS

1.0 Acetone, HPLC grade {(Fisher #A949-4 or
equivalent)

2.0 Acetonitrile, HPLC grade (Fisher #2998-4, or
equivalent)

3.0 Celite 545 Filter Aid (Fisher #C212-500, or
equivalent)

4.0 Hexane, HPLC grade (Fisher #H302-4 or
equivalent)

5.0 Isopropyl Alcohel (2-propancl), HPLC grade
(Fisher #A451-4, or equivalent)

6.0 Methyl-tert Butyl Ether, HPLC grade (Fisher
#E127-4, or equivalent)

7.0 Phosphoric acid,’85%, Certified ACS grade
(Fisher #A242 or equivalent)

- 8.0 Polyethylene Glycol, Average Molecular Weight
200 (SIGMA # P3015 or eguivalent)

5.0 Sodium Chloride, Certified ACS grade (Fisher
#5271~3 or equivalent) '

10. Toluene, High Purity Solvent grade (Burdick

and Jackson #347-4 or equivalent)
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Water, HPLC grade (picopure or equivalent)

Acetonitrile:water (80:20, v:v) - prepare 1
liter by adding 800 mL of acetonitrile +
200 mL of water.

0.085% Phosphoric acid (v:v) - prepare 1
liter by adding 1 mL of 85% phosphoric acid +
999 mL of HPLC grade water

0.085% Phosphoric acid:acetone (95:5, v:v) -
prepare 300 mL by adding 285 mL of 0.085%
phosphoric acid + 15 mL acetone.

0.085% Phosphoric acid:acetone (60:40, v:v} -
prepare 300 mL by adding 180 mL of 0.085%
phosphoric acid + 120 mL acetone.

0.085% Phosphoric acid:acetone (30:70, v:v) -
prepare 300 mL by adding 90 mL of 0.085%
phosphoric acid + 210 mL acetone.

Water saturated with sodium chloride -
prepare 1 liter by adding 357 grams per liter
of water (at room temperature) and mix well.

0.1% Polyethylene Glycol in Acetone {(v:v) -
prepare 1 L by adding 1 mL polyethylene
glycol to a 1l-Liter volumetric flask and
diluting to the line with acetone.

Methyl-tert Butyl Ether:Hexane (1:1, v:v) -
prepare 1 L by mixing 500 mL of methyl-tert
butyl ether + 500 mL of hexane.

CGA-279202, analytical standard supplied by
Chemical Synthesis Group, Novartis Crop
Protection, 410 Swing Rd., Greensboro, NC,
27419

CGA-321113, analytical standard supplied by
Chemical Synthesis Group, Novartis Crop

Protection, 410 Swing Rd4., Greensboroc, NC,
27419 :
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ANALYTICAL PROCEDURE

NOTE - All liquid mixtures are volume to wvolume, as
is shown in Section II.B. (REAGENTS)

1.0 Extracction

1.1 Sample Preparation

Animal samples are prepared using the
procedures of Ciba Biochemistry Standard
Operating Procedure (SOP) 7.27, current
revision?. Crop substrates are prepared
using the procedures of Ciba
Biochemistry SOP 7.21, current
revision®. These SOPs follow the
guidelines of the US Food and Drug
Administration Pesticide Analytical
Manual, Volume I, Sections 102 and 203.
Samples are cut into 1-2 inch pieces and
ground in a Hobart food cutter, using
dry ice as necessary to keep the sample
frozen. Ligquid samples such as juices,
milk, or eggs are fully thawed and will
be mixed or blended. Nut samples (e.g.,
peanuts) are separated into shells and
nutmeat prior to preparation.

1.2 Extraction of All Substrates Except
Milk, Juices and Peanut 01l

Weigh a 10-gram subsample of homogenized
crop sample, animal tissue, or egg
sample into a tared extraction bottle.
For recovery samples, fortify as
specified in section II.I.2.0. Add

150 mL of ACN:water (80:20) to the
substrate and homogenize for 1 minute
with the Polytron at high speed (~8000-
10000 rpm). Allow the solid material in
the extract to settle out (approximately
2-3 minutes}). Place a Whatman #5 filter
paper in a Buchner funnel on a 500-mL
side-arm flask equipped with a filter
adapter (attached to a vacuum system).
Pour approximately 5 grams of Celite
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onto the filter. Decant the solvent and
any suspended material from the settled
solid material and filter through the
Celite. Add 50 mL of ACN:water (80:20)
to the scolid material left in the
extraction bottle. Homogenize a second
time for 30 seconds with the Polytron at
high speed. Pour the extract through
the same filter and into the flask
containing the first extract. Measure
the final extract volume, and adjust the
volume to 200 mL using the extraction
solvent (if necessary).

Measure an 80-mL aliquot of the extract
using a 100-mL graduated cylinder. Pour
the aliquot into a 125-mL separatory
funnel, and proceed to step II.C.2.1.
The remaining extract should be stored
refrigerated in an amber bottle.

Extraction of Milk and Juices

Weigh a 10 gram sample of milk or juice
into a tared extraction bottle. For
recovery samples, fortify as specified
in section II.I.2.0. Add 200 mL of
ACN:water (80:20) and shake on an
orbital shaker for 15 minutes. Place a
Whatman #5 filter paper in a Buchner
funnel on a 500-mL side-arm flask
equipped with a filter adapter (attached
to a vacuum system). Pour approximately
5 grams of Celite onto the filter.
Decant and filter the entire sample.
Measure the final extract volume.

For juices, measure an 80-mL aliquot of
the extract using a 100-mL graduated
cylinder. For milk, measure an 160-mlL
aliquot of the extract using a graduated
cylinder. Pour the aliquot into a -
125-mL separatory funnel (250-mL
separatory funnel for milk), and proceed
to step II.C.2.1. The remaining extcract
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should be stored refrigerated in an
amber bottle.

EXtraction of Peanut 0il

Weigh 4 grams of peanut oil directly
into a tared 125-mL separatory funnel
(the separatory funnel will need to be
held upright on the balance - e.q. place
it in a large beaker before the balance
is tared). For recovery samples,
fortify as specified in section
IT.I.2.0, based upon a total sample
‘weight of 4 grams. 2dd 80 mL of
ACN:water (80:20) to .the separatory
funnel. Proceed to step II.C.2.1.

2.0 Partition of extract

2

.1

For all substrates except milk, add 5 ml
of water saturated with sodium chloride,
2 mL of toluene, and 10 mL of hexane to
the sample in the 125-mL separatory
funnel from section II.C.1.2, II.C.1.3
or II.C.1.4. For milk samples, add

10 mL of water saturated with sodium
chloride, 4 mL of toluene, and 20 mL of
hexane to the sample in the 250-mL
separatory funnel from section II.C.1.3.
Partition all samples by shaking for 1
minute. Allow the layers to separate
after the partition. This partition
forms three layers; a bottom agueous
layer, a middle layer comprised
primarily of ACN and toluene, and a top
hexane layer. CGA-279202 and CGA-321113
will be in the ACN and toluene middle
layer after the partition. Drain the
lower agqueous layer and discard. Drain
the middle ACN and toluene layer into an
appropriate flask (250 mL Erlenmeyer or
the 500-mL boiling flask used in next
step) and save. Drain the top hexane
layver and discard.
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For all samples, pour the middle ACN and
toluene layer back intoc the 12S5-mL
separatory funnel. Add 10 mL of hexane
(20 mL for milk samples) and partition
by shaking for 1 minute. Allow the
layers to separate after -the partition.
This partition forms two layers; a
bottom ACN and toluene layer and a top
hexane layer. Drain the bottom layer
into a 500-mL boiling flask and discard
the top hexane layer. For peanut oil
and animal fat samples only: repeat the
above step (II.C.2.2) to remove residual
lipophilic compounds.

Concentrate the sample in the 500-mL
boiling flask (section II.C.2.2) using a
vacuum rotary evaporator fitted with a
bump trap and a water bath at 30-35°C,
Evaporate to near dryness, so only the
aqueous portion of the sample remains.
Water condensation will be observed on
the walls of the bump trap when the
aqueous contents of the boiling flask
begins to evaporate, indicating that all
of the ACN and toluene has been removed.
NOTE: foaming may occur as the samples
are nearing dryness, and in some cases
the foam may boil over the top of the
flask. The use of a bump trap is
suggested. The samples should be
monitored closely as they are nearing
dryness. If the samples start to foam
over, the vacuum should be released
momentarily until the foam dissipates.

When evaporation is complete, add 10 mL
of 0.085% phosphoric acid:acetone
(95:5). Swirl the flask, and sonicate
to release material adhering to the
walls of the boiling flask. Note that
for some substrates, a 'small amount of
solid material may remain on the flask
at this step.
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.0 Cl8 Silica Solid Phase Extraction

3

-1

Column Conditioning

Attach a 15-mL reservoir to a Varian
Bond Elut C18, 6c¢e/l gram Solid Phase
Extraction (SPE} column with an adapter,
and place the column on a wvacuum
manifold system. Condition the column
by flushing with 5 mlL acetone followed
by 10 mL 0.085% Phosphoric acid:acetone
(95:5). Let each solvent used in the
following procedure pass through the
column until it reaches the top of the
Cl8 packing, and do not let the packing
become dry. The flow rate through the
SPE column should be maintained at about

1 to 2 drops per second with the vacuum
manifold system.

Sample Addition

Pour the sample from section II.C.2.4
from the 500-mL boiling flask into the
reservoir above the column. Allow the
sample to pass through to the top of the
column without drying the €18 packing.
Discard the load eluate.

Column Wash

Add 10 mL of 0.085% phosphoric
acid:acetone (60:40) to the 500-mL
boiling flask, swirl, and sonicate if
any material remains on the walls of the
boiling flask. Remove as much material
as possible ({(note that for some
substrates, material may remain on the
glassware at this step). Pour the rinse
into the column reservoir and allow it
to pass through to the top of the column -
without drying the C18 packing. - Discard
the rinse eluate.
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Sample Elution

Add 25 mL of 0.085% phosphoric
acid:acetone (30:70) to the 500-mL
boiling flask, swirl, and sonicate if
any material remains on the walls of the
boiling flask. Remove as much material
as possible. Pour the elution solvent
into the coliumn reservoir and allow it
to pass through the column. Collect the
eluate in a 50-mL round bottom boiling
flask.

Partition of Cl18 Eluate

4.1 Evaporate the sample from Section

IT.C.3.4 using a vacuum rotary
evaporator fitted with a bump trap
(watexr bath at 30-35°C). Evaporate
until all the acetone has been removed.
Agueous condensation will be observed on
the walls of the bump trap when the
aqueous contents of the boiling flask
begin to evaporate, indicating that all
of the acetone has been removed (an
alternative way to ensure acetone
removal is by measuring the volume after
evaporation; the volume should be less
than 6-7 mL after evaporation). The
removal of all acetone is crucial to
prevent emulsion formation in the
partition steps below. Some samples
will foam during this evaporation step
and should be monitored carefully. If
the samples start to foam over, the
vacuum should be released momentarily
until the foaming stops [See note in
Modifications and Potential Problems
Section (II.H.1.0 and II.H.2.0}].

Pour the sample (from section II.C.4.1)
into a 60-mL separatory funnel. add 5 mL
of 0.085% phosphoric acid to the 50-mL
round bottom flask, swirl, and transfer
to a 60-ml separatory funnel. Add 10 mL
of methyl-tert butyl ether (MTRBE):hexane
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(1:1) to the 50-mL round bottom, swirl,
and transfer to the 60-mL separatory
funnel. Add 1 mL of water saturated with
sodium chloride to the 60-mL separatory
funnel. For peanut hay, liver and kidney
samples, use 5 mL of water saturated with
sodium chloride {(to help prevent
emulsions with these substrates).

Stopper the separatory funnel with a
Teflon or plastic stopper and partition
by shaking for 1 minute. Allow the
layers to separate (this may take up to
approximately one-half hour or more for
peanut hay). [See note on emulsions in
Modifications and Potential Problems
(Section II.H.2.0)]1

Drain the bottom aqueous layer back into
the 50-mL boiling flask. Use a Pasteur
pPipette to remove the MTBE:hexane (1:1)
from the top of the 60-mL separatory
funnel [instead of draining the
MTBE:hexane (1:1) layer through the
stopcock] and transfer to a 50-mL
concentration tube. NOTE: It is
crucial that np water droplets are
transferred with the MTBE:hexane (1:1)
layer. The use of a drying agent to
remove water from the MTBE:hexane (1:1)
(e.g. sodium sulfate) must be avoided at
this step, since the metabolite
CGA-321113 will bind to such agents when
dissolved in MTBE:hexane (1:1). See .
Modifications and Potential Problems
(Section II.H.3.0) if water droplets are
accidentally transferred with the
hexane) .

Pour the aqueous layer back into the
60-mL separatory funnel. add 10 mlL of
MTBE:hexane (1:1) and partition a second
time according to section II.C.4.3. Use
the same procedures to prevent transfer
of droplets of the agqueous phase into
the MTBE:hexane (1:1) layer. Add the
second MTBE:hexane (1:1) layer to the
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same 50-mL concentration tube from
section II.C.4.3.

Preparation of Final Sample

Evaporate the sample from section II.C.4.4 to
dryness using a vacuum rotary evaporator
fitted with .a bump trap with a water bath of
30-35°C. Reconstitute in the appropriate
volume of 0.1% polyethylene glycol in
acetone. A 1 mL volume of 0.1% polyethylene
glycol in acetone is used for recovery
samples fortified at the LOQ of 0.02 ppm
(0.01 ppm for milk). The volume may be
increased as needed to bring the sample
concentration within the range of the
standards. See note for peanut hay in
section II.H.8.0. Transfer the sample to a
GC vial for automated analysis.

D. INSTRUMENTATION

1.

0

Description and Operating Conditions

Residues of CGA-321113 and CGA-279202 are
determined by Gas Chromatography (GC) using a
Nitrogen-phosphorus detector (NPD) and a
DBWAX analytical column. The instrumental
conditions are shown in Table I.

Standardization

Standardize the GC system by injecting 2 uL
aliquots of standard sclutions containing
CGA-279202 and CGA-321113 in a range of 0.08
to 1.0 ng/injection. Generate a linear
regression analysis from the data by
comparing detector response to the nanocgrams
injected. See Section II.T.1.0 for
preparation of analytical standards. It is
necessary to run a set of standards with each
analytical set to achieve accurate
quantification of residues.
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INTERFERENCES

None observed. A highly specific GC/Mass
Spectrometry system (GC/MS) confirmatory procedure
that uses an alternacive GC column (DB-1701) is
presented in Section II.F. The confirmatory
procedure will distinguish CGA-279202 and CGA-3211132
from any other pesticide or co-extractant if present
at similar retention times on the original DBWAX
column.

CONFIRMATORY TECHNIQUES

Confirmation of residues can be achieved by analysis
of the samples by GC/MS. Use selected ion
monitoring (SIM) to detect the following ions:
CGA-279202 (m:z = 116, 131, 222), CGA-321113 (m:z =
116, 145,317). Confirmation of residue
concentration can be achieved by quantitating on the
target ion for each analyte (m:z = 116).
Confirmation of compound identity can be determined
by taking a ratio of the ions specified for each
compound. Structural confirmation can be made if
the comparison of the ratios determined in a
suspected residue match within + 20% of the ratio
determined in the standard. Typical examples of
ratios, obtained from the injection of the 0.5 ng/nl
standard (1.0 ng injected), are shown in Table IT.

The conditions listed in Table II were used for
validation of the confirmatory method by the
analysis of peanut hay. A DB-1701 GC column was
used, providing a mode of separation that is
alternative to the DBWAX used in the analytical
method. Typical mass spectra for CGA-279202 and
CGA-321113 are included in Table IIA. Results for
the confirmatory analysis of peanut hay are shown in
Table VII and typical chromatograms are shown in
Figure 8. Chromatogram 1 of Figure 8 is the solvent
blank, showing the peaks expected in all injections
that occur due to the presence of Polyethylene
Glycol in the injection solvent. In chromatogram 3
(control) and 4 (0.05 ppm recovery), the ratio of
the ions did not match those expected for CGA-321113
or CGA-279202 due to the presence of interferences.

PAGE 27 OF 215



Human Safety Department
Analytical Method AG-659a
Novartis Crop Protection
Page 24 of 89

The ratios did match at the higher fortification
(10 ppm) and with the C-CGA-279202 treated peanut
hay samples due the large residues found. The
confirmatory technique is valid for peanut hay at
the expected tolerance level (4 ppm).

NOTE: ions used for analysis of peanut hay were the
following: CGA-279202 (m/z = 116, 131, 145),
CGA-321113 (m/z = 116, 145).

TIME REQUIRED

The extraction and purification of a set of §
samples may be completed within a time period of
approximately 8 hours. GC analyses should take

about 3 - 4 hours using automatic injection.

MODIFICATIONS AND POTENTIAL PROBLEMS

1.0 Evaporation Flask Used In Section II.C.4.1

Evaporate the samples in the S0-mL round
bottom flask specified and not in a 50-mL
conical concentration tube. Some samples
were observed to boil over rapidly and shoot
into the rotary evaporator when the conical
tube was used. A larger round bottom flask
may be used if bumping problems persist. Use

of a bump trap is essential for the difficult
samples.

2.0 Emulsion Formation in Section II.C.4.2

If all the acetone has been removed in the
previous step (II.C.4.1), no emulsions should
occur in the hexane layer. If emulsions do
occur in the hexane layer, drain the entire
sample (including the emulsions and hexane)
back into the 50-mL boiling flask. Evaporate
off all organic solvent using the vacuum
rotary evaporator. Ensure that the acetone
has been removed entirely (voluwne must be

<6 - 7 mL}). Pour the sample back into the
60-mL separatory funnel, add 10 mL hexane,
and repeat the partition.
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Peanut hay, liver and kidney samples tend to
produce emulsions at the interface of the
organic and agueous layers even when all of
the acetone has been removed. The amounc of
saturated aqueous sodium chloride was
increased to help prevent these emulsions.
The emulsions should break after about
one-half hour, with occasional agitation by a
stir bar. If emulsions persist, collect the
emulsions with the aqueous and remove all
recoverable MTBE:Hexane (1:1) as described in
Section II.C.4.0. 1If the emulsions persist
after the second partition, perform a third
partition to ensure that all of the organic
soluble material is recovered.

Presence of Water Droplets in the Hexane
Sample in Section II.C.4.3

If water droplets are accidentally
transferred with the hexane, first minimize
them by removal with a Pasteur pipette. Make
sure any remaining aqueous droplets are
evaporated to dryness during the subseguent
evaporation step (II.C.5.0). Add 1-2 ml of
isopropyl alcohol to azeotrope off the water
if necessary. 1t is possible that salt
crystals will form upon reconstitution of the
sample in the final solvent (acetone). TIf
salt crystals are visible, filter the sample
using a Gelman CR PTFE 13 mm filter attached
to a glass syringe (pre-rinse the filter with
2-3 mL of acetone and dry by forcing air
through the filter prior to sample
filtration).

Stability of CGA~321113 in Acetone

CGA-321113 has been shown to be stable in
acetone under refrigerator conditions (0-4°C)
for at least 28 days, but was shown to degrade
in acetone at room temperature (0-4°C) after

4 days. It is essential that the standard be
stored under refrigerated conditions. The
final fractions that are analyzed by GC should
be stored in the refrigerator at all times
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except during analyses. DO NOT STORE AT ROOM
TEMPERATURE. Standards have been stable in
the refrigerator for as long as 4 months in
0:1% PEG/Acetone.

Method Stopping Points

Stop at the following steps if the samples
need to be stored overnight during the work-up
procedure. Stop after sections II.C.2.2 or
IT.C.4.4 so that the samples will be stored ir
organic solvent mixtures {(ACN/toluene or
MTBE:hexane). The extract may also be stored
in the refrigerator (0-4°C).

Potential Carryover of CGA-321113

CGA-321113 has the potential to adhere to
glassware when high concentrations (e.g.

>1 ppm} are analyzed. If high concentration
samples are undergoing analysis, isolate the
glassware used for these analyses and include
an acid wash in the glassware cleaning
procedures.

GC Inlet Seal

The use of a Restek Silcosteel inlet seal
(Part No. 21319) was shown to cause breakdown
of CGA-279202 during injection. The problem
was fixed by using the Hewlett-Packard gold
plated inlet seal (Part No. 18740-20885).

Final Volume For Peanut Hay Samples

The increase of LOQ to 0.05 ppm for peanut
hay was achieved in this study by using a
final volume of 1 mL and increasing the LOD to
0.2 ng. A valid alternative approach is to
increase the final volume to 2.5 mL and having
the LOD remain at 0.08 ng. The larger volume

was shown to give better chromatography during
the magnitude of the residue study.
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I. PREPARATION OF STANDARD SOLUTIONS AND SAMPLE
FORTIFICATION PROCEDURES

1.

0

Preparation of Fortification and Analytical
Standards

Weigh 10 mg of CGA-279202 analytical standard
into a 100-mL volumetric flask and dilute to
the mark with acetone. Repeat for CGA-321113
to obtain two separate stock solutions of

100 ng/uL. Add 1 mL of each to a 100-mL
volumetric flask and dilute to the mark with
0.1% polyethylene glycol in acetone to give a
stock solution containing 1 ng/plL of both
analytes. Alternatively, weigh the CGA-279202
and CGA-321113 into the same 100-mL volumetric
flask and dilute to the line with acetone to
obtain a stock solution containing 100 ng/ulL
of both analytes. Make serial diluticns of
the stock solutions with 0.1% polyvethylene
glycol in acetone to give a series of
fortification/analytical standards in a range
of 0.04 to 0.5 ng/uL. Store the standards in

a refrigerator in capped amber bottles when
not in use.

Sample Fortification Procedures

Add 1 mL of 0.2 ng/pL standard to 10 grams of
substrate to obtain a sample fortified at
0.02 ppm (for milk samples, add 1 mL of a

0.1 ng/pL standard to 10 grams of milk to get
an 0.01 ppm sample, and. for peanut oil, add

1 mL of an 0.08 ng/nL standard to 4 grams oil
for an 0.02 ppm sample). Other volumes and
standard concentrations may be used for
fortification, although the total volume of
fortification standard should not exceed

2 mL. See Section II.J.2.0 for recovery
calculation procedures.
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J. METHODS OF CALCULATION

1.0 Determination of Sample Residues

Inject 2-uL aliquots of the firnal fractions
prepared in Section II.C.5.0 into the GC
system under the same conditions as for the
standards. Compare the peak heights of the
unknown samples to the standard curve or enter
the peak heights into a least squares program
to determine the nanograms of CGA-279202 and
CGA-321113 in the injected aliquot.

To calculate the residue results, the mg
injected must first be calculated as follows:

o (G) (V) (V)

(1) mg inj. =

(Ve + W{M / 100)) (V)

G milligrams sample extracted

Va aligquot volume

Ve = extraction volume

V. = injection wvolume

VE = total volume of final injection
solution (uL)

R% = recovery ratio given by equation §
helow

M = % moisture of sample

W = weight of sample in grams

To determine ppm of each analyte found in
samples, use equation 2.

(ng analyte found)} (100)

{2) m =
PP (mg sample injected) (R%)

To convert the ppm found for CGA-321113 to
parent CGA-279202 equivalents, multiply the
results from equation 2 by the ratioc of the
molecular weights, defined as F:

MW parent

MW of the
metabolite

(3) F = ratio of molecular weights =
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See Figure 1 for the molecular welghts of
parent and metabolite.

2.0 Determination of Procedural Recoveries

2.1 Determine the ng of CQA-321113 and
CGA-279202 injected in the sample, and
calculate the mg injected using the
procedures described in Section
IT.J.1.0. Calculate the final ppm
values of the control and fortified
samples according to the following
equation:

ng analyte found
mg sample injected

(4) ppm =

Determine the recovery factor by first
subtracting the background detector
response (if any) in the control sample,
from the analyte response in the
recovery sample. Calculate the recovery
factor as a percentage (R) by the
egquation:

(5) RS = (ppm analyte found - ppm control)
ppm analvte added

x 100

Note: Analyses of controls, correction
of recovery results for small control
values, and use of the recovery factors
are not required for tolerance

~ enforcement purposes. They are used for
method generation and validation of
residue data, where applicable.

ITIT. RESULTS AND DISCUSSION

The objective of Protocol 276-96 was to validate
Analytical Method AG-659 for the quantitation of
residues of CGA-279202 and CGA-3211123 in crops and
animal substrates. The precision and accuracy of the
method was verified by analyzing contreols and control

samples fortified with CGA-321113 and CGA-279202 in the
following commodities:
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Dairy: Tenderloin, Fat, Liver, Kidney, and Miik.
Poultry: Fat, Liver, Eggs

Grape: Fruit, Raisins, Juice

Apple: Fruit, Wet Pomace, Juice

Peanut: Nutmeat, Hay, Refined 0il

Potato: Tubers, Granules, Wet Peel

Cucurbits: Cantaloupes, Cucumbers

The method precision, the extractability of weathered

samples with incurred residues, and the accountability
expected for this method, was affirmed by analyses of

the following *C-CGA-279202 metabolism samples:

Apple: Fruit (Metabolism Study 95GN30%) )
Peanut: Nutmeat and Hay (Metabolism Study 75-553)
Cucurbits: Cucumbers (Metabolism Study 96J523%)

1%C-CGA~279202 treated goat and poultry metabolism
samples (goat meat, liver, milk, and poultry meat) were
not available for analysis at the time of the issuance
'of the original method AG-659. These samples were
validated at a later time and are reported in method
AG-659A and Appendix II.

The Limit of Quantitation (LOQ), as determined by the
smallest acceptable recovery level, is 0.02 ppm of
CGA-321113 and 0.02 ppm of CGA-279202 for all substrates
except milk and peanut hay. The LOQ for milk is

0.01 ppm, and for peanut hay is 0.05 ppm. The Limit of
Determination (LOD), as determined by the smallest
standard injected (which is defined as one-half the ng
injected at LOQ) is 0.08 ng CGA-321113 and 0.08 ng
CGA-27%202. For the analysis of peanut hay, the LOD is
0.2 ng. Typical standard chromatograms, which were
injected for the analysis of apples, are shown in
Figure 3. The calibration plots for each analyte are
shown in Table III. The results from these standard
injections is typical of the results cbserved when using
this method. Chromatograms from reagent blanks are
shown in Figure 4. The reagent blanks were run during
the analysis of cow omental fat, milk, apple juice, and
peanut oil.

Representative chromatograms from the analysis of crop

raw agricultural commodities (RACs), crop processed
commodities, and animal substrates are shown in
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Figures 5, 6 and 7, respectively. Appendix I and IT
show all chromatograms from the validation study.
Figure 8 shows representative chromatograms from the
GC/MS confirmatory procedure.

A. ACCURACY

Table IV shows the individual results from analyses
of controls and control samples fortified with
CGA-321113 and CGA-279202 over the range of

0.02 (0.01 for milk) to 10.0 ppm. Only 15 of the 216
recovery values determined during the validation of
method AG-659% fell outside of the desired range of
70% to 120% [see Table IV: cow liver (sample 17),
cow omental fat (sample 12R), poultry liver (samples
80 and 81), egg (sample 84), raisin (sample 100},
grape juice (sample 103), apple (sample 109), apple
wet pomace (sample 117), and peanut oil (sample 146),
poultry lean meat (sample A2-2), and goat milk
(sample A2-15)]. The overall mean for all recoveries
for CGA-321113 was 89% (standard deviation = 14,
coefficient of variation (%CV) = 16, n = 108). The
overall mean for all CGA-279202 recoveries was 95%
(standard deviation = 12, %CV = 12, n = 108).

Table IVA shows the accuracy obtained at each
fortification level. The average recovery for
CGA-321113 ranged from 80% (at the 1.0 - 10.0 opm
fortification level) to 92% (method LOQ
fortifications and at 0.1 ppm level). The average
recovery for CGA-279202 ranged from 89% (0.2 -

0.3 ppm fortification level) to 98% (at the method
LOQ}. At the LOQ of 0.01 ppm for milk and 0.02 rpm
for all other substrates (except peanut hay), the
average recovery was 92% and 98% for CGA-321113 and
CGA-279202, respectively. The peanut hay LOQ of
0.05 ppm level had an average recovery of 87% and
96% for CGA-321113 and CGA-279202, respectively.

Mean recoveries of CGA-321113 for the crop
substrates ranged from 71% for grape juilce to 102%
for peanut nutmeat. The overall nean recovery for
all crop substrates for CGA-321113 was 88% (standard
deviation = 12%, %CV = 14. n = 67). Mean recoveries
of CGA-275202 for the crop substrates ranged from
86% for peanut il to 107 for peanut nutmeat. The
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overall mean recovery for crop_substrates for
CGA-279202 was 95% (standard deviation = 9%,
%CV =-10, n = 67).

Mean recoveries of (CGA-321113 for the animal
substrates ranged from 76% for cow kidney to 120%
for poultry liver (note that the average for the
poultry lean meat analysis was 70%, but that only 2
recovery samples were run for this set). The
overall mean of CGA-321113 for animal substrates was
89% (standard deviation = 17%, %CV = 19, n = 41).
Mean recoveries of CGA-279202 for the animal
substrates ranged from 74% for cow liver to 109% for
milk ( note that the goat milk analysis had an
average of 111%, but that only 2 recoveries were run
in this set). The overall mean of CGA-279202 for
animal substrates was 96% (standard deviation = 15%,
%CV = 16, n = 41).

Table VII shows the results obtained when the
recovery samples of peanut nutmeat are injected on
the confirmatory GC/MS system. Quantitation is
shown when monitoring on a single ion (m/z = 116).
The mean percent recoveries fall within the
acceptable range (>70%-<120%).

PRECISION

The precision was obtained by the analyses of all
fortified control samples and was measured by the
overall Standard Deviation (SD), and Coefficient of
Variation (%CV) as follows:

CROP ANIMAT ALL
COMPOUND SUBSTRATES SUBSTRATES ANALYSES

CGA-321113 | SD=12%, %CV=14 | SD=17%, %CV=19 | SD=14%, %Cv=16

(n=67) {n=41) (n=108)

CGA-278202 | SD=9%%, %Cv=10 SD=15%, %CV=16 | SD=12%, %CV=12

{(n=67) (n=41) (n=108)

Table IVA shows the precision obtained at each
fortificatior level. The %CV obtained from the
analyses of CGA-321113 ranged from 11% (1.0 - 10 rpm
and 0.2 - 0.3 ppm fortification levels) toc 23%

(0.05 ppm level). The %CV obtained from the analyses
of CGA-279202 ranged from 9% (0.1 ppm levels) to 15%
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(0.2 - 0.3 ppm level). The %CV obtained at the LOQ
(0.01 ppm for milk, and 0.02 ppm for all other
substrates) was 14% for CGA-321113 and 12% for
CGA-279202. )

Table VI demonstrates the precision obtained from
the analyses of crop and animal samples treated with
Y'C-CGA-279202 from apple, cucumber, peanut, poultry
and goat metabolism studies. For crops, the %CV for
CGA-321113 ranged from 6.5% for cucumbers to 14% for
peanut hay. The %CV for CGA-279202 ranged from 4.8%
for cucumbers to 18% for apples. When the resulcs
are expressed as CGA-279202 equivalents, the %CV
ranged from 4.7% for cucumbers to 17 % for apples.
No statistical calculations were possible for peanut
nut meat since all results were <LOD. The results
for CGA-321113 obtained from the analyses of
cucumbers are all less than the LOQ of 0.02 ppm, but
are greater than the LOD (<0.08 ng), and are
reported here only as a measure of method precision.

For the animal substrates, the %cv determined were
13% for poultry meat, 53% for goat muscle, and 35%
for goat milk. One of the 3 repetition of the goat
meat and milk were low for unknown reasons, skewing
the results and unrealistically increasing the %cv
from these analyses. Liqguid scintillation counting
results indicate that the losses in these samples
occurred during the sample cleanup steps
(extractability count shows no loss, but count of
final fraction shows loss - see Table V), and the
low results are considered anomalies.

It should be noted that the YC-CGA-279202 treated
apple samples thawed during shipping from
Switzerland (testing facility). These samples had
been homogenized prior to shipment. The results for
CGA-32113 after shipping are higher than the
preliminary results reported from apples Metabolism
study 95GN30* (See Table VIII}. These results do
not reflect the values expected for an apple sample
that has not been compromised. They are included to
provide chromatograms for method evaluation, and to
provide data on method precision only.
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EXTRACTABILITY

Table V shows the extractability obtained from the
analyses of ''C-CGA-279202 treated samples from
apple, cucumber, peanut, goat and poultry metabolism
studies. These results are a demonstration of the
method’s ability to extract residues from weathered
plant matrices. The extractability is determined by
Liquid Scintillation Counting (LSC) of an aligquot of
the extracted sample to obtain a disintegration per
minute (dpm)}/per mL value. Total radiocactivity in
the extract is calculated by multiplying the dpm/mL
by the total volume of .the extract. Percent
eXtracted is determined by converting the total
radiocactivity to parts per million, and dividing
this value by the total radicactive residue (TRR) of
the sample, multiplied by 100. The calculation of

the mean extractability of Peanut hay\is provided as
an example.

Three 10 gram sub-samples of peanut hay (treated by
MC-_CGA-279202 of a specific activity of 23.8 uCi/mg)
are extracted with a total volume of 200 mL
extraction solvent, and an 0.5 mL aliquot is removed
to a scintillation vial. Approximately 15 mlL of
scintillation cocktail is added, and the aliquot is
assayed by LSC for radiocactivity. For the first
sub-sample, sample number 138, the aliguot gave a
dpm value of 31,356. Parts per million in the
extract for this sample is calculated as:

DPM(alig) , mL of Extract _(mg "C - parent) _ 1 1Ci , 10004g -
mL (aliq) Sample Wt. (g) (uCi) 222x10°dpm 1mg

= % = ppm in extract
=]

(31356) ,200mL _ (1 mg 1*C-parent) | 1 4ci , 1000ug
0.5 mL 10 (g) 23.8 ﬂCi 222 x 106 dpm l mg

k24
=237 % =23.7 ppm in extract

=]
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The TRR for peanut hay, as determined by oxidation
(metabolism study 75-97), is 26.3 ppm. The
extractability for sample 138 is 90% (23.7 pPpm
divided by 26.3 ppm, multiplied by 100). The other
2 sub-samples (139 and 140, giving aliquot dpm of
27882 and 26278, respectively) are calculated in the
same manner. Extractibility for sub-samples 139 and
140 are 80% and 75.5%, respectively. The mean
extractability is obtained by adding together the
extractability results from the three sub-samples,
and dividing by three, to obtain a mean
extractability in peanut hay of 82%.

Results from the analysis of *C-CGA-279202 incurred
samples to determine method extractability and
accountability are summarized below. These results
are compared to the preliminary data available from
the metabolism studies.

SUBSTRATE AVERAGE % EXTRACTED % EXTRACTED DURING
DURING VALIDATION OF AG-659A METABOLISM STUDIES
{preliminary data)

Apples 99 100
Peanut Nutmeat 52 45
Peanut Hay 82 70
Cucumbers 120 100
Goat Meat 66 88
Goat Milk a0 92
Pouttry Meat 80 75 !

The results from the validation of method AG-659 are
in good agreement with the preliminary
extractability reported from the metabolism studies.
The largest deviation is the goat meat, which is 22%
low in AG-659 compared to the metabolism study. The
variability is likely due to the analysis of a
different sub-samples of the goat meat than was
analyzed in the metabolism study.

Extractability from a dry sample, which would be
expected to be the most difficult extraction, is
demonstrated from the analysés of peanut hay.
Extractability of peanut hay from the three hay
sub-samples analyzed ranged from 76% to 90%, with a
mean extractability of 82%. Extractability from a
primarily aqueous matrix is demonstrated by the
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analysis of cucumbers. Extractability from the
analyses of the three cucumber sub-samples ranged
from 116% to 124%, with a mean extractability of
120%. Extractability from an oily matrix is
demonstrated by the analysis of peanut nutmeat.
Extractability from the analysis of the three
nutmeat sub-samples analyzed ranged from 50% to 54%,
with a mean extractability of 52%. Extractability
in the apple samples ranged from 85% to 109%, with =a
mean extractability of 99%.

Meat samples of goat and poultry, and goat milk from
animals dosed with **C-CGA-279202 were analyzed to
determine the extractability from animal
commodities. Results are included in Table V and
Appendix II. Percent extractability ranged from 72%
to 89% from poultry meat (mean = 80%), 60% to 71% in
goat meat (mean = 66%), and 84% - 91% in goat milk
{mean = 90%).

ACCOUNTABILITY

Table V shows the method accountability obtained
from the analyses of '*C-CGA-279202 treated samples
from apple, cucumber, peanut, goat and poultry
metabolism studies. Method accountability is
calculated by comparing the total pepm obtained from
GC analysis by Method AG-659 to the TRR of the
initial sample. The results obtained by GC are
corrected for recovery and converted to total parent
equivalents (see Section II.J.1.0). The mean of the
triplicate analyses is calculated and expressed as a
percent of the TRR. 1In addition, aliquot portions
of the final fractions obtained is Section II.C.5.0
were transferred for LSC to determine the ppm of the
radioactive residue found in the final fraction.

The results obtained from the LSC of the final
fraction are converted to ppm using calculations
similar to the extractability previously described.

The accountability results obtained when using
method AG-659A are comnsistent with the results
obtained in the metabolism studies. For the c-
CGA-279202 treated crop samples, mean %
accountabilities of 0% in peanut nutmeat, 33% in
peanut hay, 116% in cucumbers, and 111% in apples
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were observed using method AG-659A. Parent
CGA-279202 was the major compound detected, which is
consistent with the metabolism results obtained for
all crops except apples. As noted previously in
section III.B. Precision, the apple samples thawed
during shipping. High residues of CGA-321113 found
in the apples during validation are attributed to
breakdown occurring as the homogenized samples were
thawed. For the '*C-CGA-279202 dosed animal ‘samples,
mean % accountabilities were 30% in poultry meat,
33% in goat meat, and 43% in goat milk. 1In the goat
meat, CGA-321113 was the only residue detected, and
CGA-279202 was less than the method LOQ. In the
goat milk and the poultry meat, the parent
CGA-279202 was the residue observed, and no
metabolite above the method LOQ was detected. These
results are also consistent with the metabolism
studies. See Table VIII for a comparison of the
results obtained in the metabolism and method
validation studies.

Table VII shows the accountability obtained when the
peanut hay samples are re-injected on the
confirmatory method. The results are in good
agreement with those obtained from the primary
GC/NPD method.

CONCLUSION

Method AG-659 is a valid and accurate method for the
determination of CGA-321113 and CGA-279202 in crop and
animal substrates. This conclusion is based on the
accuracy, precision, extractability and accountability
results presented in the validation study.

Precision and accuracy results from the analysis of

control samples fortified with CGA-321113 and CGA-279202
are summarized below: ’

CGA-321113 CGA-279202
Average % Standard Average % | Standard
Recovery Deviation %CV Recovery Devtation %CV
All fortification 89 14 16 95 12 12
{n=108)
Fortifications at method 92 13 14 93 12 12
LOQ (n=49)
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Method precision obtained from the analysis of the
Yc-cGa-279202 incurred samples from metabolism stud-.es
ranged from %CV of 4.7% in cucumbers to 53% in goat
muscle. One of the 3 repetitions in the goat milk and
goat muscle samples was unrealistically low due to
unusual losses during the clean-up procedures. When the
goat substrates are not considered, the %CV ranged from
4.7% to 17% {in apples).

Extractability and accountability results from the
analysis of 'C-CGA-279202 incurred samples during
validation of this method were in agreement with the
extractability achieved in the metabolism studies.
Extractability from the analysis of the *C-CGA-279202
incurred samples using method AG-659A ranged from 52% in
peanut nutmeat to >100% in cucumbers. Accountability
results ranged from 0% in peanut nutmeat to >100% in
apples and cucumbers.

A GC/MS method to confirm residues is included in this
method. Confirmation is possible through the re-
analysis of the final fractions using a different. GC
column (DB-1701 vs. The DBWAX) and analysis by a second
detection method (MS vs. NPD). Structural confirmation
is also possible by comparing the ratio of fragment ions
obtained in the mass spectra from a suspected residue to
those obtained from a standard. The confirmatory method
was used successfully to re-analyze peanut hay samples
as part of the method wvalidation.

AGES9A  [S\CAMPBELLDAN\279202%276-95\METH\DOC] dc/mae/sbh.1/13/98
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VI. TABLES AND FIGURES

TABLE I: GAS CHROMATOGRAPHY OPERATING PARAMETERS FOR THE
DETERMINATION OF CGA-321113 AND CG2A-279202
RESTIDUES

Instrument : Hewlett-Packard 5890 Series II with a 7673

Autoinjector and an NPD detector (or equivalent).

Column: DBWAX - 30 meters length, 0.32 mm Internal )
Diameter, 0.25 mm film thickness, J&W Scientific
Part Number 123-7032,

Gas Flows: Measured at an oven temperature of 120°C:
Carrier (helium) - ~2 mL/minute
Air - ~100 mL/minute
Hydrogen - -~4mL/minute
Makeup - ~30 mL/minute
Purge Vent - ~2.6 mL/minute
Total Flow - 135-140 mL/minute

Injection: 2 UL injection volume

Temperatures: Oven Program: Initial Temperature = 120°C
Initial hold = 1 minute
Program Ramp Rate = 30°C/min.
Final temperature = 2409C
Final Hold Time = 15 minutes
{increase if late eluting peaks are

observed) .
Injector: 170°C (splitless); a straight liner
was used.
Detector: - 300°c¢
Purge Valve: On at 1 minute (off at start of run).
Run Time: 20 minutes (increase if late eluting peaks are

cbhserved)

Retention Time: CGA-321113 = ~11 minutes
CGA-279202 = ~17 minutes
{these times will vary with changes in column
length, conditions, arnd carrier gas flow}

Instrument: Data Acquisition: Microvax II (Q) Operating System,

VMS Version 5.3-1 Application Software VG Multichrom Version 2.0
Worksheet Version: Ws.pas 1.3.1.
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Instrument:

Column:

Gas Flows:

Injection:

Temperatures:

Run Time:

Retention Time: CGA-321113

{on DB-1701})

Monitoring Ions: CGA-321113 m:z
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GC/MS OPERATING PARAMETERS FOR THE CONFIRMATION OF
CGA-321113 AND CGA-279202 RESIDUES

Hewlett-Packard 5890 Series II with a HP 5971A MSD
.and a HP 7673 injector.

DB-1701 - 30 meters length, 0.25 mm Internal
Diameter, 0.25 mm film thickness, J&W Scientific
Part Number 122-0732.

Similar to the GC/NPD method; changes made for
requirements of MSD detector.

2 uL injection volume

Oven Program: Initial Temperature = 120°C
Initial hold = 1 minute
Program Ramp Rate = 30°C/min.
Final temperature = 240°C
Hold Time = 15 minutes
Final ramp at 30°C/min to 280°C
{hold 3 minutes).

Injector: 17Q°cC
25 minutes

8.4 minutes
11.5 minutes

CGA-279202

= 116, 145
CGA-279202 m:z = 116, 131, 145

Ion Ratio example*:

Compound Ions Compared . Ratio (%)
CGA~321113 [{m:z 145) + (m:z 116)] x 100 6.6
CGA-279202 [(m:z 145) ~ {(m:z 116}] x 100 68.7

[{m:z 131) + (m:z 116)] x 100 25.9

*Obtained from injection of the 0.5 ng/ul standard during the
confirmatory analysis of peanut hay.

PAGE 45 OF 215




Human Safety Department
Analytical Method AG-6592
Novartis Crop Protection
Page 42 of 89

TABLE IIA: GC/MS OPERATING PARAMETERS FOR THE CONFIRMATION OF

CGA-321113 AND CGA-279202 RESIDUES; TYPICAL MASS
SPECTRA

Abundance Scan 722 (10 294 min)- STD318 D

95000 118
80000 ;
85000
20000
75000 7
70000 3 53
55000
60000 1 !
55000j 1131
50000 |

45000
40000
35000 1
30000
25000
20000 89 r 222
15000 1

10000 1 l ‘60 l
5000 ; i, J,;ﬂ i I T lL 249 281 309 343 377

m/z->9 4 50 100 150 200 250 300 350 400

1) Mass Spectrum of CGA-279202 from a 20 ng standard injectien (abundance
threshold = 100) B

Abundance Scan 417 (7 646 min} STD319.0
116

800000 7 ‘
700000 1
600000 7
500000 7
4:00000 ]
300000 7

200000 7

] 89
toooooy - f 145 517
Lol b g h 38, ver 248 301 | 3a3 392

i) T T Y r T i 3 T T T
T>740 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

m/fz

2) Mass Spectrum of CGA-321113 from a 20 ng standard inject:on (aburdance
threshold = 100)
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TABLE ITII: TYPICAL STANDARDIZATION DATA AND CALIBRATION PLOTS

1)

2)

(FROM THE ANALYSIS OF APPLES)

Clba-Gegy Muttichrom 2 0 (Q)
Callbration Name [276-96] 9 276968X
CGA-273202/CGA-321113
Peak CGA-321113

[= Y gvel piot

r

2400 L

2000 -

1600 |

Sz2o0 L

>

£ 800

=

£

a0 r

do
Constant -6 149416E+2 Curve i . Unear
1stdogroe 2. 48392F+4 Cormatation coafficient 0 99782

Standard emor : 8.04007E 2
Repoited on 26-FEB-1997 a1 13 82

Calibration plot from the analysis of CGA-321113 in apples. Standard
peak heights (provided in order injected): 0.04 ng/ul = 1806 mV,

0.06 ng/ul = 3081 nmV, 0.1 ng/uL = 3607 mV, 0.3 ng/ul = 14565 mV,
0.5 ng/ul = 23948 mV, 0.06 ng/uL = 2151 mV, 0.1 ng/ul. = 3700 mV.

Ciba-Geigy Muftichrom 2.0 (G}
Callbration Name  (276-05] 9 276968,
CGA-ZTR202/CGA-321113

Pesk  CGA-279202 Catlbeation level plot

800 [
m |
L)
o
60 |
so0 [ g
5w |
o 300 F
= s
&2 |
2] _ 8
100 F °
. " .
8s 0.2 04 06 08 10
Arnounzng)
Constant * -9 788503E+1 Curve m Unear
15! dagree 7 75038643 Correiation coafficlent 0 55996
Standard emor 2.55284E +1

.
Reponted on 26-FEB- 997 at 13 52

Calibration plot from the analysis of CGA-279202 in apples. Standard
peak heights (provided in order injected): 0.04 ngsul. = 549 mv,

0.06 ng/ul. = 790 mV, 0.1 ng/ulL = 1469 mV, 0.3 ng/ul = 4535 mv,
0.5 ng/uL = 7661 mV, 0.06 ng/ul = 833 mV, 0.1 ng/ul = 1459 mv.
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TABLE IV;: RESULTS FROM THE ANALYSIS OF CONTROL AND FORTIFIED
CONTROL SUBSTRATES

PROTOCOL RECOVERY CGA-321113 RESULTS CGA-279202 RESULTS
SUBSTRATE SAMPLE # LEVEL {ppm) {ppm) % REC. (ppm) % REC.
Cow,
Tendericin 1 Control <0.02 <0.02
2 0.02 0.02 113 0.02 119
3 0.02 002 108 0.02 105
4 0.10 0.08 84 0.09 85
5 0.10 0.10 :):] 0.09 g1
% MEAN: 100 % MEAN: 100
Omental Fat 6R Reagent Blank <0.02 <0.02
7R Control <0.02 <0.02
9R 0.02 0.02 93 0.02 ag
10R 0.02 0.02 101 0.02 a3
11R 0.20 0.18 9 017 g8
12R 020 0.14 69 Q12 o8
% MEAN: 88 % MEAN: 81
Liver 13R Control <0.02 <0.02
14R 0.02 ‘ 0.02 86 0.02 75
15R 0.02 0.02 84 0.02 74
16R 0.50 0.46 o] 0.43 85
17R 0.50 0.34 67 0.31 83
% MEAN: - a2 % MEAN: 74
Kidney 18 Control <0.02 <0.02
19 0.02 0.02 82 0.02 103
20 0.02 0.02 81 0.02 90
21 .10 0.70 70 0.89 89
22 10 070 yit] Q90 920
% MEAN: 76 % MEAN: 93
Mitk 23 Reagent Blank <001 <0.01
. 24 Control <0.01 <0.01
25 0.01 0.01 95 0.01 102
26 0.01 0.01 109 0.01_ 117
27 0.10 008 79 0.11 109
28 0.10 0.08 76 o011 107
% MEAN: 90 % MEAN: 109
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TABLE IV: RESULTS FROM THE ANALYSIS OF CONTROL AND FORTIFIED
CONTROL SUBSTRATES (Continued)
PROTOCOL RECOVERY CGA-321113 RESULTS CGA-279202 RESULTS
SUBSTRATE SAMPLE # LEVEL (ppm) {ppm) % REC. {ppm} % REC.
CHICKEN
Fat 71 Control <0.02 <0.02
72 0.02 0.02 107 0.02 109
73 0.02 0.02 88 0.02 84
74 1.0 0.83 83 0.99 99
75 1.0 Q.75 75 oss 29
‘ % MEAN: 88 % MEAN: 95
Lver 76 Control <0.02 <0.02
77 Controt <0.02 <0.02
78 0.02 0.02 108 0.02 93
79 A 0.02 0.02 117 002 97
80 0.10 0.13 129 011 106
81 0.10 013 127 11 108
% MEAN: 120 % MEAN: 101
Eggs 82 Control <0.02 <0.02
83 Control <0.02 <0.02
84 0.02 0.02 110 0.03 125
85 002 0.02 98 0.02 110
86 0.02° 0.02 96 0.02 98
87 Q.10 0.09 87 Q.11 110
88 0.10 0.09 86 Q.10 99
89 1.0 0.83 83 1.1 106
90 1.0 0.84 84 1.0 101
)] 1.0 0.76 76 097 97
% MEAN: 90 % MEAN: 106
Lean Meat A2 Control <Q.02 <0.02
A2-2 0.02 0.014 68 0.02 92
A2-3 0.05 0.04 72 0.04 82
% MEAN: 70 % MEAN: 87
GOAT
Meat A2-7 Control <(.02 <0.02
A28 n.02 0.02 82 002 100
NMilk A2-13 Control <0.02 <0.02
A2-14 001 0.609 93 0.01 131
A2-15 0.05 0.03 58 005 N
% MEAN- 75 % MEAN 111
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TABLE IV: RESULTS FROM THE ANALYSIS OF CONTROL AND FORTIFIED
CONTROL SUBSTRATES (Continued)

PROTOCOL RECOVERY CGA-321113 RESULTS CGA-279202 RESULTS
SUBSTRATE  SAMPLE # LEVEL (ppm) {ppm) % REC. {ppm) % REC.
GRAPES
Fruit 92 Control <0.02 <0.02
» 93 0.02 0.02 92 002 © 84
94 0.02 002 118 0.02 98
g5 0.10 0.09 86 0.09 88
96 0.10 0.09 86 0.09 88
% MEAN: 95 % MEAN: 92
Raisins a7 Control <0.02 <0.02
1] 0.02 0.02 85 0.02 95
99 0.02 0.02 85 0.02 84
100 0.20 0.14 69 0.15 76
i 0.20 0.18 g9 0.20 98
% MEAN: 82 % MEAN: 88
Juice 102 Control . <0.02 <002
103 0.02 0.01 68 0.02 a5
104 0.02 0.02 75 0.02 102
105 0.50 0.35 7 0.47 94
106 0.50 0.35 70 0.44 &8
% MEAN: | % MEAN: a5
APPLES
Fruit 107 Control <0.02 <0.02
108 0.02 0.02 84 0.02 105
109 0.02 0.01 62 0.01 87
10 1.0 092 92 11 108
% MEAN: 79 % MEAN: 93
Wet Pomace 114 Control <0.02 <0.02
115 0.02 0.01 72 0.02 101
116 0.02 0.01 i 0.02 108
117 0.0 003 67 0.05 104
118 0.20 0.16 79 0.18 94
119 0.20 0.16 81 0.19 94
120 0.20 0.16 81 0.19 94
% MEAN: 75 % MEAN: 99
Juice 121 Reagent Blank <0.02 <0.02
122 Control <0.02 <0.02
123 Q.02 202 67 0.02 97
124 0.02 002 98 0.02 110
125 Q.10 Q.10 a9 0.10 101
126 0.10 0.09 88 0.10 97
% MEAN: 93 % MEAN: 101
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TABLE IV: RESULTS FROM THE ANALYSIS OF CONTROL AND FORTIFIED
CONTROL SUBSTRATES (Continued)
PROTOCOL RECOVERY CGA-321113 RESULTS CGA-279202 RESULTS
SUBSTRATE SAMPLE # LEVEL (ppm} (ppm} % REC. {ppm} % REC.
PEANUTS -
Nutmeat 127 Control <0.02 <0.02
128 0.02 0.02 a8 0.02 107
129 0.02 0.02 110 0.02 106
130 0.30 0.29 98 0.33 109
% MEAN: 102 % MEAN: 107
Hay 134 Control <0.05 <0.05
134a Control <0.05 <0.05
136a 0.05 0.05 106 0.05 99
136b 0.05 0.05 90 0.05 81
137 10.0 97 97 84 84
% MEAN. 98 % MEAN: 88
Refined Qil 141 Reagent Blank Q.02 <0.02
142 Control <0.02 <0.02
143 0.02 0.02 a0 0.02 83
144 e -k - *-p e
145 1.0 0.71 A .78 78
146 ' 1.0 0.67 687 0.78 78
141r Reagent Blank «0.02 <0.02
142r Control <0.02 <0.02
143r 0.02 0.02 91 0.02 98
144r 0.02 0.02 85 0.02 92
145r 1.0 0.87 87 0.89 89
146r 10 0.86 86 0.87 87
% MEAN: 82 % MEAN: 86
POTATOES
Tubers 147 Control <0.02 <0.02
148 Control <0.02 <0.02
149 0.02 0.02 83 0.02 96
150 0.02 0.02 B7 0.02 94
151 0.02 0.02 N 0.02 105
152 0.10 0.08 81 0.09 88
153 0.10 0.09 86 0.09 80
154 0.50 0.44 87 0.49 99
155 0.50 0.42 83 0.46 92
156 0.50 0.45 B9 0.52 105
% MEAN: 86 % MEAN: 96
Granules 157 Control <0.02 <0.02
158 0.02 b - b il
159 002 0.020 90 0.02 99
160 0.50 0.42 84 0.47 94
161 0.50 048 92 051 102
% MEAN: 89 % MEAN: a8
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TABLE 1IV: RESULTS FROM THE ANALYSIS OF CONTROL AND FORTIFIED
CONTROL SUBSTRATES (Continued)

PROTOCOL RECOVERY CGA-321113 RESULTS CGA-279202 RESULTS
SUBSTRATE SAMPLE # LEVEL (ppm} (ppm) % REC. {ppm) % REC.
Wet Peel 162 Control <0.02 <0.02
163 0.02 0.02 97 0.02 101
164 0.02 0.02 83 .02 93
165 0.20 017 87 019 96
166 020 016 79 018 a9
% MEAN:; 86 % MEAN: 95
CUCURBITS
Cantaloupe 167 Control <0.02 <0.02
© 168 Control <0.02 <0.02
169 0.02 002 99 0.02 100
170 ) 0.02 0.02 97 0.02 88
- m 0.02 0.02 90 0.02 84
T 172 0.05 0.06 114 006 111
173 0.05 0.05 105 0.05 . 104
174 0.50 0.48 95 0.47 94
175 0.50 0.50 100 0.49 99
176 0.50 0.53 107 051 103
% MEAN: 101 % MEAN- 98
Cucumbers 177 Control <0.02 <0.02
. 178 0.02 0.02 84 0.02 - 83
179 0‘02 *n =" *x Y
180 0.10 0.10 96 ' 0.09 86
181 0.10 0.09 a0 0.09 86
Cucumbers 182R Control <0.02 <0.02
183R 0.02 0.02 110 0.02 96
184R 0.02 0.02 109 0.02 100
185R 0.50 0.48 a7 041 83
% MEAN: 98 % MEAN: 90

** Samples 144, 158, and 179 did net have valid results due to errors durng the samples cleanup or injection steps.
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TABLE IVA: STATISTICAL RESULTS FROM THE ANALYSIS OF FORTIFIED
CONTROLS BASED UPON PPM LEVEL

CGA-321113 CGA-279202

Fortification Level Number of Average % Average %

{(ppm) Analyses Recovery SD  %CV Recovey SD  %CV

0.01-0.02 49 92 13 14 98 12 12

0.05 7 87 20 23 96 11 1

0.1 16 g2 15 16 96 9 9

0.2-0.03 10 82 9 11 89 13 15

0.5 13 87 12 13 92 11 12

1.0-10.0 13 80 9 11 92 9 10
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TABLE V: RESULTS FROM THE ANALYSIS OF MC-CGaA-279202
TREATED SAMPLES
SAMPLE INFORMATION EXTRACTABILITY ACCQUNTABILITY
LSC GC Analysis
Substrate 2 {3) Analysis (5) 6}  (7)Total PPM (8) Mean
and Sample {Sample Extractable % Final Fraction Final FracborFinal Fractior {(CGA-279202 % Account-
Code | No (1) TRR|| PPM bittyt CPPM(4) |  Anaivte PPM _Corrected ivalents) _ ahiity
Apple Fratf®| 111 095 104 109 086 CGA-321113 | 0.16 0.20
CGA-279202 | 0.88 094 1.15 m
112 085 0.97 102 0.82 CGA-31113 |  0.16 020
CGA-279202 |  0.89 0.96 1.16
113 095 081 85 0.7¢ CGA-221113 |  0.13 0.16
CGA-279202 | 063 0.68 0.84
MEAN% = 99 MEAN= .79
Peanut | 131 027 0.15 53 0.017 CGAR1113 |  «0.02 -
Nutmeat CGA-279202 |  <0.02 - <0.02 0
132 027 0.15 54 0.016 CGA321113 | <0.02 -
. CGA279202 | <0.02 - <0.02
133 027 0.14 50 0.011 CGA321113 |  <0.02 -
CGA-279202 | <0.02 - <0.02
MEAN% = 52 {MEAN=0015
PeanutHay| 138 26 24 90 9.8 CGA-R1113 | 131 1.34 B
CGA-279202 |  7.00 7.98 9.37 33
138 26 21 80 9.3 CGA321113 |  1.03 1.06
CGA-279202 |  7.00 7.98 9.08
140 2 20 76 9.1 CGA321113 |  1.05 1.08
CGA-279202 | 557 6.3 748
EAN%= 82 MEAN= 9.4
Cucumbers®| 185R 044 || o052 119 0.36 CGA-321113 | 0.017 0017
CGA279202 |  0.47 0.50 0.52 116
187R 044 0.51 116 0.36 CGA321113 | 0.019 0.019
CGA279202 | 047 0.51 0.52
188R  0.44 0.54 124 0.35 CGA-221113 | 0017 0.017
CGA-279202 | 043 0.46 0.48

[MEAN % = 120 MEAN=0.36

(1} Total radioactive residue, as determined by combustion analysis of samples

{2} Detemmined by liquid scintillation counting of aliquots of the extract.

{3) Mean % Is average of the three extractions shown (% Extractabrity) divided by the Totaf Radioactive Residue, multiphed by 100.

(4) Determined by liquid scintiliation counting of aliquots of the final fractions

(5) As determined by GC analysis using method AG-659

(6) Corrected by mean % recovery from fortified controls, as shown i Table [V of AG-659.

(7} Sum of the pom value of tne twa analytes after converting the CGA-321113 value mto CGA-279202 equivalents (as per section {1 J.1.0 ¢f AG-659)
{8) Average of the total ppm {as CGA-279202 equivalents) of the three analyses, dwvided by the Total Radivactive Residue, multipfied by 100

* Apple samples thawed dunng shipment, and the ppm of CGA-321 113 does not mimic that found in metabalism study 95GN30 Results are
reported here as a measure of method perormance only, and do net reflect the ppm obtained from an uncompromised sample

b Results for CGA-321113 are shightly below the LOQ of 0 02 ppm, and would be reported as <0 02 ppm. Values are induded here as a measure
of method accuracy only.
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TABLE V: RESULTS FROM THE ANALYSIS OF C-CGA-279202
TREATED SAMPLES (Continued)
SAMPLE INFORMATION EXTRACTABILITY ACCOUNTABILITY
LsC GC Analyss
Substrate {1) Total ) )} Analyss {s) {6) {7) Total PPM  {8) Mean
and Sample  |Sample Radioactvef] Extractable % Final Fraction Final Fracten  Final Fracton  (CGA-279202 % Account-
Code No  Reswue PPM Extractabiityl] 14C PPM(4) Analyte PPM Corrected  Equivalents) ghilty
Poultry Meat | A24  0.27 0.24 a0 0.05 CGA-321113 <0.02 -
CGA-279202 0.08 009 008 30
A25 027 0.19 72 0.05 CGA-321113 <0.02 -
CGA-279202 0.06 0.07 0.07
A6 027 021 78 0.05 CGA-321113 <0.02 -
CGA-279202 0.07 0.08 008
MEAN % = 80 MEAN= 0,05
Goat Muscle |A2-10  0.07 005 71 0.017 CGA-321113 0.03 0.03
CGA-279202 <0.02 - 003 33
A2-11 0Q7 0.04 65 0.017 CGA-321113 002 003
CGA-279202 <002 -- 0.03
A2-12 007 0.04 60 0.005  jcea-a21113(e)  0.007 0.008
CGA-279202 <0.02 - 0009
MEAN % = 66 |IMEAN=0.013
Goat Milk |A2-16 0.08 0.08 94 0.04 CGA-321113 <0.01 -
CGA-279202 0.04 0.04 0.04 43
A2-17  0.08 0.07 0.04 CGA-321113  <0.01 -
CGA-279202 0.04 0.04 0.04
A2-18 008 0.07 91 0.02 CGA-321113 <0.01 -
CGA-279202 0.02 0.02 0.02
MEAN % = 0 MEAN=003

(1) Asdetermined by combustion analysis as part of the metabolism studies,

(2) Deterrmined by iiquid saintitation counting of aliquots of the extract,
(3) Average of the three extractions shown (Extractable PPM) dwided by the Total Radicactive Residue, multiphed by 100.

(4) Determuned by Iiquid scintllation courting of aliquots of the finat fractions.

(5) Asdetermined by GC analysts using method AG-659,

{6} Corrected by mean % recovery trom fortfied controls as shown in TableA2-1 of AG-659, Appendix 2.

{7} Sum of the ppm value of the two analytes after converting the CGA-321113 value into CGA-279202 equivalents,
1t found (as per section I1.J.1.0 of AG-659).

(8} Average of the total ppm (as CBA-279202 equivalents) of the three ana

multplied by 100

)

Results for CGA-321113 are sightly below the LOQ of 0,02 ppm, and would
are Included here as a measure of method accuracy only
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TABLE VI: PRECTSION OF ANALYTICAL METHOD FROM THE ANALYSIS
OF *'C-CGA-279202 TREATED SAMPLES

Metabolism 276-96 Total ppm
Substrate and Reference Sample GC Results (as CGA-279202
Sample Numenc D (Study #MNumeric ID) Number CGA-321113 CGA-279202 equivelents)
Apple Fruit Study #35GN30 11 0.20 0.94 1.1
174242 112 0.20 0.96 1.2
113 0.16 068 084
Mean. 0.19 0.86 1.05
Range. 0.16-0.20 0.68-0.96 084-12
Standard Dewviation: 0.02 0.16 0.18
CV (%): 12 18 17

NOTE - Values for CGA-321113 apples are suspect due to thawing of samples
during intemational shipment. These values included here to demonstrate
method precision only.

Peanut Nutmeat Study 75-85 13 <0.02 <0.02 <002
174240 Sample # 129651 132 <0.02 <0.02 <0.02
133 <0.02 <0.02 <0.02
Mean: <0.02 <0.02 <0.02
Range: na na na
Standard Deviation: na na na
CV (%): na na na
Peanut Hay Study 75-85 138 1.3 8.0 9.4
174241 Sample # 129649 139 1.1 8.0 a1
140 L1 6.4 i5
Mean: 1.2 744 8.6
Range: 1.1-13 64-8.0 75-9.4
Standard Deviation; 0.16 0.94 1.0
CV (%): 14 13 12
Cucumbers Study 96JS23 186R 0.017 0.50 0.52
177053 187R 0.019 0.51 0.52
188R ao17 0.48 Q.48
Mean. 0018 0.49 0.51
Range:  0.017-0.019 (46-0.51 0.48 -0.52
Standard Deviation: 0.0012 0.02 002
CV (%) 65 48 47

NOTE - Values for CGA-321113 cucumbers wauld be renorted as <LOQ of
.02 ppm. These vaiues inciuded here to demonstrate method precision only,
na = not applicable
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TABLE VI: PRECISION OF ANALYTICAL METHOD FROM THE ANALYSIS
OF “C-CGA-279202 TREATED SAMPLES (Continued)
Metabolism 276-86 Total ppm
Substrate and Reference Sample GC Results {as CGA-279202
Sample Numeric 1D (Study #/Numenc [D) Number CGA-321113 CGA-279202 equivalents)
Poultry Lean Meat Study 021AMO4 A2-4 <0.02 0.09 0.09
210164 A2-5 <002 0.07 0.07
A28 <0.02 0.08 0.08
Mean: <0.02 0.08 0.08
Range: na 0.07-0.08 0.07 - 0.08
Standard Dewviation: na 0.01 0.01
CV (%) na 13 13
Goat Muscle Study 021AMO3 A2-10 0.03 <0.02 0.03
210162 A2-11 0.03 <0.02 0.03
A2-12 got <0.02 .01
Mean: 0.02 <002 0.02
Range: 001-0.03 na 0.01-003
Standard Dewiation: 0.01 na (.01
CV (%): 53 na 53
Note - valued for sample A2-12 would be reported as <LOQ of
0.02 ppm. These values included here to demonstrate methad
precision only
Goat Milk Study 021AMO3 AZ-16 <0.01 0.04 0.04
210183 A2-17 <0.01 0.04 0.04
A2-18 <001 0.02 0.02
Mean: <0.01 0.04 0.04
Range: na 0.02-0.04 002-0.04
Standard Deviation: na 0.01 0.0
CV (%) na 35 35
na = not applicable
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RESULTS FROM THE ANALYSIS OF PEANUT HAY BY THE
GC/MS CONFIRMATORY METHOD

Results From GC/MS Analysis of the Control and Fortified

Contreol Peanut Hay Samples Using the Target Ion (m:z =

PROTOCOL DETERMINED
276-96 FORTIFICATION CGA-321113
SAMPLE # {ppm) {ppm}
134 ceontrol <0.05
134a control <(.05
136a 0.05 0.035
1368 0.05% 0.032
137 10.0 8.5
% mean:

RECOVERY

%

DETERMINED
CGA~-27%202

(ppm)

<0.05

<0.05
0.037
0.033
8.0

% mean:

116):

Results From GC/MS Analysis of C-CGA-279202 Incurred Crop

Metabolism Samples:

Ion(sg) PROTOCOL {1) (2) {3) Total ppm (4) Mean
Used For 276-96 PPM by Corrected as CGA-279202 %
Quantitation | SAMPLE # Analyte GC/MS PPN equivalents accountability
m:z = 116 138 CGA~321113 1.0 1.4, 10.9 40%
CGA-279202 7.0 9.5
139 CGA-321113 0.88 1.2 10.2
CGA-279202 6.6 8.9
140 CGA-321113 0.85 1.2 10.6
CGA~273202 6.9 9.4
(1} Analyzed by GC/MS method described in Table IT.

(2}
(3)

{4)

Corrected by mean % recovery from fortified
Sum of the PPM value of the two analyses after converting the CGA-321113 result
into CGA-279202 equivalents (as per Section IT.J.1.0 of AG-659).

Average of the total ppm (as CGA-279202 equivalents} of the three analyses,

controls, as shown above.

d1v1d§d by the Total Radiocactive Residue (26.3 ppm}), multiplied by 100.
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TABLE VIII: COMPARISON OF RESULTS OBTAINED FROM ANALYSIS OF
*C-CGA-279202 INCURRED SAMPLES BY AG-659 TO
RESULTS FROM METABOLISM STUDIES
Metabolism Resuits’ AG-659 Results?
Description of ppm ppm % Account- ppm ppm % Account-

Metabolism Samples | TRR® | Parent | Metabolite abifity TRR® | Parent | Metabalte ability
Apples:; 13 1.07 0.006 83% 0.95 0.85 0.19 111%
Study 95GN30, Glyoxyl-
phenyl-(U} label
Cucumbers' 03 | 024 0.0t 80% 0.44 | 049 0018 116%
Study 964823, Glyoxyl-
phenylH{U) label
Peanut Hay: 26 8.6 1.4 38% 26 74 12 33%
Study 75-95,
Glyoxyl-phenyl-{U) label ]
Peanut Nutmeat- 0.27 | «0.02 <0.02 0% 0.27 <0.02 <0.02 0%
Study 75-95,
Glyoxyl-phenyi-{U) label
Goat Meat 0.06 | <0.02 0.03 57% 0.07 <0.02 0.02 33%
Study 021AMO3; (CGA-321113
Trifluormethyl-phenyl-(U) only)
label
Goat Milk 009 | 0.04 <0.01 52% 0.08 0.04 <0.01 43%
Study 021AMO3; {CGA-279202
Trifluormethyl-phenyi-(U) only)
label

M 0.21 0.06 <0.02 29% 0.27 0.08 <0.02 30%

Study 021AMO4; (CGA-279202
Trfluormethyl-phenyl-(U) only)
label

' Metabolism studies were in progress at the tme of issue of this method, and the results reported in this table are preliminary and are not
meant to represent final values.

2 Results from AG-659 were determined by GC analysis, and are corrected for recovery. The numbers reported in this table are the
average of the tnplicale anatyses from each substrate. Individual results are reported in Table V in the column titled “Final Fraction

Corrected”.

3THR = Total Radioactive Residue as determined by combustion analysis. All values were determined as part of metabolism siudies,
except the TRR reported under AG-653 results for apples and cucumbers, which are new combustion analyses of the sub-samples

analyzed dunng the method vaiidation
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FIGURE 1. STRUCTURES AND CHEMICALS NAMES

CH;
o, CF,
o o @
cwy
0
\CHB

v

CGA-279202

Benzeneacétic acid, .alpha.—(methoxyimino)-z—{[[[l—{3—

trifluoromethyl)phenyl]ethylidene]amino]oxy]methyl]~
;methyl ester, (E,E)-

Molecular Weight = 408
CF,

CGA-321113
Benzeneacetic acid, .alpha.—(methoxyimino)—2—[[[{l—[3—
trifluoromethyl)phenyl}ethylidene]amino]oxy]methyl]-,
(EIE,_

Molecular Weight = 394
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FIGURE 2.

10 gram crop or
animal tissue
sample
1
Homogenize 1
minute in 150 mL
of ACN:water
(80:20)

J
Vacuum Filter
(Whatman #5
filter paper with
Celite);
Homogenize a
second time in 50
mL: ACN: water
(80:20) .
|
4

Measure volume,

(transfer 160
samples). Add 2-mL toluene,
chloride, and 10-mlL hexane {u

Partition (shake 1 minute) .
Save middle acetonitrile/tolu

Partition acetonitrile/toluen

hexane (for milk, use 20-mi;
for peanut o0il and animal fat substra

acetonitrile/toluene layer in a 500 mL b

Human Safety Department
Analytical Method AG-659A
Novartis Crop Protection

10 gram miik or
juice sample
l
Add 200mL
ACN:water
(80:20). Shake
on orbital shaker
for 15 minutes
{

Vacuum Filter
(Whatman #5
filter paper with
Celite)

I
|
I
!

{

1

layer.

3

hexane)

{

ene layer.

perform a t
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ANALYTICAL PROCEDURE FLOWCHART FOR AG-659

4 gram oil
sample, weighed
directly in
125-ml separatory
funnel
l
2dd 80 mL of
ACN:water (80:20)
I

1
|
|
f
|
1
|
1

transfer 80-ml, to 125-mlL separatory funnel
-mL to 250-mL separatory funnel for milk
S5-mL water saturated with sodium
se twice these volumes for milk).

Discard bottom aqueous layer.
Discard top hexane

e layer a second time with 10-m1,
nird hexane partition
tes). Collect the

oiling flask. (discard

Remove solvent by vacuum rotary evaporation at

30 - 35°C
1

Reconstitute sample in 10 mL 0.085% Phosphoric acid:acetone

(95:5) .
2
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FIGURE 2. ANALYTICAL PROCEDURE FLOWCHART FOR AG-659
(Continued)

d
Precondition Varian BondElut C18 SPE column with 5 mL of
acetone followed by 10 mi of (0.085% Phosphoric acid:acetcne
(95:5) (discard eluate).
2
Apply sample to C18 column. Rinse 500-mL boiling flask with
10 mL of 0.085% Phosphoric acid:acetone (60:40) and apply to
column (discard eluate).
‘ d
Rinse 500-mL boiling flask with 20 ml of 0.085% phosphoric
acid:acetone (30:70) and elute the sample into a 50-mL boiling
flask.

l

Remove acetone with vacuum rotary evaporation in water bath at
30-35°C until only aqueous portion of sample remains.

l

Pour sample into a 60-mL separatory funnel. Rinse the 50-mL
boiling flask with 5 mL of 0.085% phosphoric acid in water
followed by 10-mlL MTBE:hexane (1:1). Pour the rinses into the
60-mL separatory funnel. Add 1 mL of water saturated with
sodium chloride (use 5 ml, for pPeanut hay) and partition (shake
1 min.) '

l

Drain bottom agueous layer (save) and remove hexane into a 50-
mL concentration tube (avoid transfer of water droplets)
l
Partition aqueous layer a second time with MTBE:hexane
{discard agueous and combine the hexane layers)

. d

Remove hexane by vacuum rotary evaporation. Reconstitute in 1
mL 0.1% polyethylene glycol in acetone (v/v).
d
GC
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FIGURE 3: REPRESENTATIVE STANDARD CHROMATOGRAMS
(FROM THE ANALYSIS OF APPLES)

- Analysts Name (276-96] 9 27696811 Mulpcnrom

.- ﬁosng Amount 1 000
| CGA-279202/CGA-221113
70
! : g
= ]
8o - E 2
8 3
© Q
L A o
f w- .
= r .
a
s
=
] w0 .
- ]
= |
T S I B T S B i
00 25 50 75 100 125 150 17.5
Time (menutas)
Acguerad on J0-AUG-1996 at 1226 Reported on 27-SEP-1996 & 11:25
1) 0.94 ng/uL standard; 0.08 ng injected
" Analyss Name  [276-96) 9 276968X.2,1 Multichror,
Standan 12 ng  Amount 1000
L CGA-23 GA-321113
70+~
@
5 | Z g
- a8 8
= >
g8 P
s 8
g wf . A -
F
g
=
B oL
- !
k] 1
i
R T TV W S UG R N R S T |
00 2.5 Se 75 199 125 150 175
Time (minutes)
Acquirad on 3C-AUG-1996 at 12 56 Reported on 27-SEP-1996 st 126

2) 0.06 ng/ul standard; 0.12 ng injected
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FIGURE 3: REPRESENTATIVE STANDARD CHROMATOGRAMS
(FROM THE ANALYSIS OF APPLES) (Continued) -

Analysis Name  [275-96]9 276968 6 T

Inmansay (mv)

P CGA 321113
b cOA 229200

S B

E a1 - 1 I M —
75 1100 125 150 175

Tene (mndes)
Aguired on J0-AUG-1996 &t 1426 Reported on 3-APR-1997 &t 1502

3) 0.1 ng/ul standarxd, 0.2 ng injected.

Analyss Nama  [276-06] 9 276968X_10,1

600 Amount 1000
1113
0 -
o
nt 5
[ 3 y
a
& <
g
E 0
g s - A
§
5 3
w |-
x
AN S N T e e by
00 25 53 75 160 1Z5 50 175
T (marwtes)
Acquaed on 0-ALG-1996 i 1602 Reporiad on 4-APR-1997 &1 1217
4) 0.3 ng/ul standa~d: 0.6 ng injected
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FIGURE 3: REPRESENTATIVE STANDARD CHROMATOGRAMS
(FROM THE ANALYSIS OF APPLES) (Continued)

o Analyns Name  [276-96] 9 27696BX, 13 1 - M

b Stendadt 0 g Amount 1.000 .
[ COA-ZTpMuCGA-321113 i
% - ,
: g
80 <
3
g
7 3 '
v - !
- i
s- a
s wt I :
z ! A
H
g %= :
H
"
Y |
" 1 i " n n 1 n n " 1 " 1 n [l " | - a1 n n " 1 " " 1 "
13 FX 50 75 100 [FX3 [E] 175
Tine (mimtes)
Acquirsd on 30-AUG- 1956 sl 17 14 Reportad on &-APR-1997 at 12.19

5) 0.5 ng/ulL standard; 1.0 ng injected

Analys:s Name [276-96] 9 276968X,16,1

| Standard 12 1000
S 0zt pree
70 -
[
]
= 3
6 - 8 %
8 3
L+
T sf 4
=
o
H
=
40 [~
=K
-.‘.I....I,.4.!.,..\..4.'..,;'..1L11 l
00 25 50 75 100 125 150 175
Time (minutes)
Acqured on 30-AUG-1996 at 18:26 Reported on 26-FEB-1997 at 14.21
6) 0.06 ng/ulL standard; 0.12 ng injected
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FIGURE 3: REPRESENTATIVE STANDARD CHROMATOGRAMS
(FROM THE ANALYSIS OF APPLES) (Continued)

Analysts Name  (276-96] 9 276968X.17,1

8 Mulibchrom
r ¥
r mﬁ%\uma 10 .
L by 1
- I fl
70 - |
I o
- o~
[ [~
% < 2 |
8 ™ i
% |
g |
g 50 = A A !
z |
] 1
g H
c ]
t ’
0 \ |
i PEE PO B N RS SRR | PR R U | N | |
Q0 25 50 75 00 125 150 175
Time (menutes)
Adtuirad on 30-AUG-1996 at 1850 HReaporied on 27-SEP-1596 at 1126

7) 0.1 ng/ul standard; 0.2 ng injected
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FIGURE 4: CHROMATOGRAMS FROM THE ANALYSIS OF REAGENT BLANKS

" Anglysis Name  [276-96] 9 276968M2.3,1 Muitichrom

L REAG BLANK  Glank  Amount 1000
CGA- -321113
o |- & g ’
| z 4 ‘
” ™~
& - & 5
r |t :
i RN, bam
T wf
= 1
;;.! L
E oL »//J
ol
:\-;.I-L..ls‘-J!....|\1..l, R SRR S R
0.0 25 50 75 1040 125 150 175
Time (meutes)
Acqured on 26-JUL-1996 a1 12 08 Reportad on 27-SEP-1996 a1 11-30
1) Sample # 6R; Reagent Blank analyzed with cow omental
fat; 8 mg injected, <0.08 ng CGA-321113 found
{<0.02 ppm), <0.08 ng CGA-279202 found (<0.02 ppm)
Analysis Name  [276-96) 9 276968W.,3,1
m.. REAG! BLANK | Biank Amount 1000
| ceaZ] 321113
- = -
z g
3 5
« |- g g
T b
£
E oL
ol
:\.-1].-..'[‘-l.‘.l-w‘j.J.r‘-wl
00 25 50 75 100 125 t 150 175
Twnég {mnutes)
Acqured on ZB-ALIG-1996 at 16 14 Reported on 27-SEP-1996 at 11:31

2} Sample # 23; Reagent Blank analyred with milk: 15.3 g
injected, «0.08 ng CGA-321113 found (<0.01 ppm), <0.08
ng CGA-279202 found («<0.01 pom)
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FIGURE 4: CHROMATQOGRAMS FROM THE ANALYSIS OF REAGENT BLANKS
(Continued)

" Anstys:s Name (276-96] B 276968V 11 " Mulbcnrom

| REAGENT | BLANK | Blank  Amount 1000
| COA-ZIRRCEA-32]{113
70 = s g
b & 1
wf g g
) T
T wf ;
PO
£ oL 2
I ///J ;
By
\ P P | IO S | PR S | M " L i L . i ] N " T | | 2 4 1 " " . [
on z5 50 75 100 12,5 150 175
Time (minutes)
Acquared on 27-AUG-1996 al 18.38 Reporied on 27-5EP-1996 at 11:31
3} Sample # 121; Reagent Blank analyzed with apple juice;
7.66 mg injected, <0.08 ng CGA-321113 found (<0.02 ppm) ,
<0.08 ng CGA-279202 found (<0.02 ppm)
" Analyszs Neme  (276-96] 9 27696821 3.1 Mulchrom
| REAGENT SLANK Glank  Amount 1000
| CGA-2 1113
o 1
- & & 5
[ z 3 !
|
T wf
x I !
z ;
= ol A A :
f ¢
P P | PR R Y PR N | I P TP S A ! :
a0 25 50 75 09 125 150 175
Tirna {minutes)
Acquired on 10-SEP-1996 gt 13 43 Reportad on 27-SEP-1996 at 11:32

4) Sample # 141; Reagent Blank analyzed with peanut oil; 8
mg injected, <0.08 ng CGA-~321113 found (<0.02 wpm) ,
<0.08 ng CGA-279202 found (<0.02 ppm)
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FIGURE 5: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP RACs
Anslysis Name [276-96| 9 2Z7696BE,3 1 Mulschom
o I RIMVOI2096 000058 Conrod  Amount 1000 ﬁ.
r CGA-ZP9202/CGA-32T113
o[ _ ~

Intansty (mv)
]
T

A N S beeis 4 PR | N il — M
-1+ 25 50 75 0o 123 150 175

Time (runytes)
Anquired on 23-JUL-1996 a1 1009 Reported on 4-APR-1997 at 12.24

1) Sample # 92; Grapes (fruit) control; 7.69 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng CGA-
279202 found {<0.02 ppm)

Analyms Name  [276-D6] 9 ZTE96BE 4,1
[ RIMVOT296 0D00SE  Recovery  Amount 1000
| COA-ZTY202/TGA-32

1113
2 - p
-

CGaA 278202

-

F'_

!

L CQaA 321113
F

L

Intansity (mV)
g
T

"R
s o 0] L ]
o

S SR | PR B 1 L L
25 50 75 0 12,5 t50 175
Tena (mamdes)
Azquired on 23-JUL-1996 at 10 33 Aeportad on 4-APR-1997 ot 12225

2) Sample # 93; Grapes (fruit) control + 0.02 Ppm
CGA-321113 and 0.02 ppm CGA-279202: 7.69 mg 1njected,
0.14 ng CGA-321113 found, 0.018 PpPm, 92% recovered; (.14
ng CGA-279202 found, 0.019 ppm, 94% recovered.

PAGE 69 OF 215



Human Safety Department
Analytical Method AG-659a
Novartis Crop Protection
Page 66 of 89

FIGURE 5: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS QF
CROP RACs (Continued)

" Analysis Name  [276-06} 9 276968X.2 1 Multichrom

L RIMVDY Q0005) | Conrel  Amount 1000
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Tame (menutes)
Acczred on 30-AUG-1996 at 114 Repofiod on 25-SEP-1996 a1 14 15

3) Sample # 107; Apples (fruit) control; 7.68 mg injected,
<0.08 ng CGA-321113 found («<0.02 ppm}, <0.08 ng CGA-
279202 found (<0.02 ppm)

w Anslysis Name  [276-96] 9 276968X,. 4.1 Muttichrom

L RIMVD 0053 Amount 1 000
CGA-2] 113 -
m-
o .
[N = g
-
[ 5 &
% l...\,_x..l._..../uJ_‘ 1 ‘a’
% 50 - s, 1) A A
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[ P TR T | RS IR VU SRR | 1

1 I s | PR . L i 1 i 1 n i 1 . . L i
0a 2S5 50 75 106 125 159 175

Time (Menutes)
Acquired on 30-AUG- 1996 al 1338 Reported on 25-SEP-1996 at 1422

4) Sample # 108; Apples {fruit) control + 0.02 ppm
CGA-321113 and (.02 ppm CGA~279202; 7.68 mg injected,
0.13 ng CGA-321113 found, 0.017 ppm, B4% recovered; (.16
ng CGA-279202 found, 0.021 ppm, 105% recovered.
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FIGURE 5: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

frrensity (mV)

Inlensity [mV)

CROP RACs (Continued)

” Anatyes Name  [276-96] 9 27696BY 3 1 Mutbchrom

| RIMVO1296 000064 Conmol  Amount 1000
COA-ZTRICGA-321113
1y 5 &
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[ PR Y L ] " " . M 1 PR " 13 i " i 1 z L " | ul " i 1 " 4 i 1
00 25 5.0 15 100 125 150 175
Time (menutas)
Acquied on 4-SEP-1996 at 12103 Raportsd on 26-SEP-1996 at 16:38

) Sample # 127; Peanut nutmeat control; 7.97 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng CGA-
279202 found (<0.02 ppm) .

Analysis Name  [276-96] 9 276968 Y,4,1

80 r ¥}
L RIMVD 000064 | Racovery Amourd 100D
| CGA-Z"ggEGA&‘!HS

8
gy
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T ¥

S

P> COA-221113
b caa-2re202

- L /
:\- a1, ., . . . PRI R P PSR | 1 l. .
a0 25 50 7.5 100 125 150 175
Tama {meniutes)
Acquwed on 4-SEP-1996 mt 12:27 Reported on 26-SEP-1996 at 16.39
6) Sample # 128; Peanut nutmeat control + 0.02 ppm

CGA-321113 and 0.02 ppm CGA-279202; 7.97 mg injected,
0.16 ng CGA-321113 found, 0.020 ppm, 98% recovered; 0.17
ng CGA-279202 found, 0.021 ppm, 1l07% recovered.
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FIGURE 5: REPRESENTATIVE CEROMATOGRAMS FROM THE ANALYSIS OF

Intensity (mV}

Intensity (mV)

CROP RACs (Continued)

Analys:s Name  [276-96) 9 27696AA1 3,1
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Time {menutas}
Acguired on 11-SEP-1996 at 17:52 Reported on 28-SEP-1996 at 16.42

73 Sample # 134A; Peanut hay control; 7.97 mg injected,
<0.2 ng CGA-321113 found (<0.05 prm), <0.2 ng {(0.034)
CGA-279202 found, <0.05 ppm (0.004 pem) .

Analysis Name  [276-96] 9 27698AA1,5,1

0 Muitichrom
[ AmM 000065 Lﬁmwy
[ csz%aéem»\m 13
m =
3 o
I
Lyl
6 - &
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© &
2
8
s - &
(3

" Time (menutes)
Acqusred on {1-SEP-1996 at 18 40 Aeaported on 26-SEP-1956 at 16 44

8) Sample # 136A: Peanut hay control + 0.05 ppm CGA-321113
and 0.05 ppm CGA-279202; 7.97 mg injected, 0.42 ng CGA-
321113 found, 0.05% ppm, 105% recovered; 0.43 ng CGa-

279202 found, 0.054 ppm {(0.05 rpm corrected for control
value), 99% recovered.
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FIGURE 5: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP RACs (Continued)

Analyss Name {276-06] 9 276968P.3,1

2 . Mibehrom
L nuuwzssomos_;jw Amount 1000
CGA-2TI2I2/ICGA 13
n s g
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o | g g
g 0L _LLJ saab A
‘_f' .
£ LL
o /
0a "'zir,""sb""r_'s"J'wc; T ae— g
Time (menutss)
Acquired on 5-AUG-1996 at 10-11 Reported on 26-SEP-1996 at 1705
9) Sample # 147; Potato tuber control; 7.68 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, (<0.02 ppm}.
" Anatysis Name [276-96] 9 276968P 6,1 "
i mg&m1lmmm Amount * 1,000
m—
| 8 <
[ 8
T el LJHL AA A A
‘«-—é L
£ .
» | /
\ ali | " " | I N N " 1 n N i A ] i " I B n a1 " [Pt 1 1 i -
00 z5 50 75 00 125 50 75
Ting (mnutes}
Acqured on G-ALG-1996 at 11:23 Reportad on 26-SEP-1996 at 17:06

10) sample # 149; Potato tuber control + 0.02 ppm CGA-321113
and 0.02 ppm CGA-279202; 7.68 mg injected, 0.13 ng CGA-
321113 found, 0.017 ppm, 83% recovered:; 0.15 ng CGA-
279202 found, 0.019 ppm, 96% recovered.
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FIGURE 5: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CRCP RACs (Continued)

Analysis Name  [276-96] 9 2T696AF1,3,1

a0 Multichrom
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Time (minutas)
Acqured on 20-SEP-1996 2 11 17 Reporied on 26-SEP-1996 at 1719
11) Sample # 182; Cucumber control; 7.63 mg injected, <0.08
ng CGA-321113 found (<0.02 ppm), <0.08 ng CGA-279202
found, (<0.02 ppm).
LY
Angtysis Name - {276-96] 9 27696AF1,4,1 ! Multichrors
0 [ Rwivolesd eo0ose Racovery  Amount 1000
| CGa-2792 321113
70 [
60 - )
= ]
-« h
T sor 8 3
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:\ it IO B R R D S | I S BRI B PRI |
ad z5 50 75 e 25 50 7S
Tune (mintes)
Acepared on 20-SEP-1396 a1 11 41 Feported on 26-SEP-1996 at 1720

12} Sample # 183; Cucumber contrel + 0.02 ppm CGA-321113 and
0.02 ppm CGA-279202; 7.63 mg injected, 0.17 ng CGA-
321113 found, 0.022 ppm, 110% recovered; 0.15 ng CGA-
278202 found, 0.019 ppm, 96% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

Intenslty {mv)

Intansity (mV)

CROP PROCESSED COMMODITIES

»

© Analysis Name  (276-96] 9 2769608M 3,1 Muichrom

[ nmvozshoomngCmuu Amourt 1
CGAZ18202/CGA SR 113

70 -

(CGA-321113)
(CGA-279202)

fel 1 e e b— 1
o0 25 S0 15 100 125 150 175

Time {mintaas)
Acguired on 3t-JUL-1996 at 1525 Reported on 25-5EP-1996 at T4-05

1) Sample # 102; Grape juice control; 7.68 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, (<0.02 ppm).

Analysis Name  [276-96] 9 27696BM 4,1,

80 Muttichrom
I RiMvo 000059  Recovery  Amount 1500
[ 321113
70 -
L)
= o
5 g
™ -
or g &
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Q
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40 -
® /
S T S S WSS L R R P T
o0 25 5.0 75 1049 125 150 17.5
* Time (menites)
Acquated on 31-JUL-1996 at 15 49 Raponed on 25-SEP-1996 at 1406

2) Sample # 103; Grape juice control + 0.02 ppm CGA-321113
and 0.02 ppm CGA-279202; 7.68 mg injected, 0.10 ng CGA-
321113 found, 0.014 ppm, 68% recovered: 0.15 ng CGA-
279202 found, 0.019 ppm. 95% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

Intonsity {mv)

Intensity (mV)

CROP PROCESSED COMMODITIES (Continued)

Anatysis Name [276-96) 9 276968G.3 1

80 Multichrom
L RIMVOL 000060 Control  Amount 1000
CGALZ 321113
b 5 o
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Tims {mnutns)
Acquired on 23-JUL-1996 st 18:01 Reported on 25-5EP-1996 at 13:59

3) Sample # 97; Grape raisin control; 7.94 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found,” (<0.02 ppm). '

o Anaiysis Name [276-96] 9 Z76960G.4,1 Muiichrom
L A %ﬂm Recovery  Amount 100
{ 92 321113

'm b

60

A 321113
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ca
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2 /
A WP PN PR ISR | O T SV S R
oo 2.5 S0 75 100¢ 125 150 175
Tima (manutes)
Acquired on 23-JUL-1936 at 18,25 Reported on 25-5EP-1596 at 1401

4) Sample # 98; Grape raisin control + 0.02 ppm CGA-321113
and 0.02 pom CGA-275202; 7.94 mg injected, 0.13 ng CGA-
321113 found, 0.017 ppm, 85% recovered; 0.15 ng CGA-
279202 found, 0.019 ppm, 95% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP PRCCESSED COMMODITIES (Continued)

Analysis Name [276-96] 9 276968V 4 1

8 : Mulbehrom
L RIMVO1294 000054 Conug  Amount {1 000
| CGA2792020CEA321113 |
wl s 5 |
s b g g ;
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[+]0) 25 50 75 100 12.5 150 175
Time (menites)
Azquired on 27-AUG-1396 a1 1700 Reported on 25-SEP-1996 at 14 47
5) Sample # 122; Apple juice control; 7.66 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, (<0.02 ppm).
Analysis Name  [276-96] 9 Z7696BV.5,1
80
e e ]
.
8 3
VI TITY VY ¥ ©
T wf >
z i
g [
E LL
=N /
06 "aﬂ's“'xs'o""r]s'"'mo"'_l'uz.sluL':so'A' S
Time (mmutes)
Acquared on 27-AUG-T996 a1 17224 ) Reported on 25-SEP.1996 af 1447
6 Sample # 123; Apple juice control + 0.02 pprm CGA-321113

and 0.02 ppm CGA-279202; 7.66 mg injected, 0.13 ng CGA-
321113 found, 0.017 ppm, 87% recovered; 0.15 ng CGa-
279202 found, 0.019 ppm, 97% recovered.
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REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP PROCESSED COMMODITIES {Continued)

Analysis Nama . (276-96] 9 2769680 3,1

80 Mulbchrom
L RIMVO1296 0000S5 Contol  Amount 1 00C
CGA-2232 1113 E
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i 8 : |
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[ VRS B D i H PR | TR I BRI ST R | PRV R
Qo0 25 50 75 p{+1v] 125 150 175
Tima (mecutes)
Acgquirad on 1-AUG-1996 at 1535 Reported on 25-SEP-1996 at 14 40
7) Sample # 114; Apple wet pomace control; 7.7 mg injected,
<0.08 ng CGA-321113 found (<0.02 prm), <0.08 ng CGA-
279202 found, (<0.02 ppm).
Anslysis Name [376-96) 9 2769680 4 1 Mutticheom
: mim jFlacavery  Amount 1 000
m B o
wl
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ol
a1, | I I S SR | PR T I B RV RS '
go 25 50 75 100 125 150 175
Tine (mwrwitas)
Acquured on 1-ALKG-1996 at 15:59 Reported o 25-SEP-1996 atf 14 41
8) Sample # 115; Apple wet pomace control + 0.02 ppm CGA-

321113 and 0.02 ppm CGA-279202; 7.7 mg injected, C.ll-.ng
CGA-321113 found, 0.014 ppm, 72% recovered: 0.16 ng CGA-
279202 found, 0.02 ppm, 101% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP PROCESSED COMMODITIES (Continued)
Analysis Name [276-96] 9 276968S,4,1 Mutchrom
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| COA-270202/0GA-321113
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Time (minutes)
Acquered on 5-AUG-1996 at 10 47 Reportad on 26-5EP-1996 at 16.52
9) Sample # 142; Peanut oil control; 8 mg injected, <0.08
ng CGA-321113 fqpqd (<0.02 ppm), <0.08 ng CGA-279202
found, (<0.02 ppm).
Anmum:-[z?s-ssjszressas.m
®r RIMVO1296 000066 Recovery Amount 1000
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.
ol
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%‘ © :- a A X
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Acturred on 9-AUG-1996 a1 11 11

Time (minutes) P
Reported on 26-5EP-1996 at 18.53

10) Sample # 143; Peanut oil control + 0.02 ppm CGA-321113

and 0.02 ppm CGA-279202;
321113 found,

B mg injected,
50% recovered;

0.15 ng CGA-

0.018 ppm, 0.13 ng Cca-

279202 found, 0.017 ppm, 83% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

Inlensity {mv}

{ntentlty (mV)

CROP PROCESSED COMMODITIES (Continued)

Analysis Narme  [276-96) 3 2769681,3,t
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Acgrared on 25-JUL-1996 at 17 41 Reported on 26-SEP-1996 at 17:09

11) sSample # 157; Potato granule control; 8 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, (<0.02 ppm).

Analysis Name * [276-96] 9 2769681.5,1

8e
| RIMVY 000062 | Recovery  Amourm 1.000
i cmwns
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Terw (rrenutas)
Accuered on 25-JUL-1996 at 1829 Reported on 26-SEP-1996 at 1709

12) Sample # 159; Potato granule control + 0.02 ppm
CGA-321113 and 0.02 ppm CGA-279202; 8 mg injected, 0.15
ng CGA-321113 found, 0.018 ppm, 90% recovered; 0.16 g
CGA-279202 found, 0.02 ppm, 99% recovered.
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FIGURE 6: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
CROP PROCESSED COMMODITIES (Continued)

Analysis Name  [276-96) 9 27696BJ.3 1 Muftehrom

B Avgrzad o006 Conzol  Amount 1000 |
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[ & g I
L - < 1
|
r - -« |
& g g i
i
£ w=f )
z
E wl
30 ( /
:\ i PR RS S S R I TS T SRR I SR I PR S S T
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Time (mranss)
Acquared on 26~JUL-1996 at 17232 Reported on 26-SEP-1956 al 17 11
13) Sample # 162; Potato wet peel control; 7.67 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng CGA-
279202 found, (<0.02 ppm). -
Ansiyss Neme  {276-06] 9 276896B.).4,1 . Mufs
* L HIMWllgg 000063 I'F:;cmuy Amount : t 000
.
ol
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oo R 215 * — 5.!0 — - 7‘5 S 10{3l E— ,12_5I — IIS.D! — ‘17.5‘ :
Tire (mewtes)
Acqured on 26~JUL-1996 al 17.56 Reported on 27-SEP-1596 at 1513

14) Sample # 163; Potato wet peel control + 0.02 ppm
CGA-321113 and 0.02 ppm CGA-279202; 7.67 mg injected, .
0.15 ng CGA-321113 found, 0.019 ppm, 97% recovered; 0.15
ng CGA-279202 found, 0.02 ppm, 101% recovered.
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FIGURE 7: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSTS OF

= lntenstty {mV}

Intensity {mV}

ANTMAL SUBSTRATES
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1) Sample #1, Cow Tenderloin control; 7.69 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, (<0.02 ppm).

Analyss Nasme  (276-96] 9 276968D,4,1

Mulbchrom
; cs"%ﬂ BT oy Amose1om
L o
2
- 3 3
[4]
L MA Mo~ o L e
sl | - —_— PR R " ] N 1 L PR S T R ] —l L | —_—
Q 25 50 75 100 125 150 175
Time (menutes)
Acqured on 22-JUL-1996 at 10 44 Risported on 25-5EP-1996 a1 1454
2) Sample #2, Cow tenderloin control -+ 0.02 prm CGA-321113

and 0.02 ppm CGA-27920Z;: 7.69 mg injécted, 0.17 ng CGA-
321113 found, 0.023 ppm, 113% recovered; 0.18 ng CGA-
279202 tound, 0.024 ppm, 119% recovered.
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FIGURE 7: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
ANIMAL SUBSTRATES (Continued)

Ansiysis Name (276-96) & Z7E9EBW 4 1
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Acqured on 28-ALX3-1996 ot 1638 Reported on 3-APR-1997 o 1529

3) Sample #24, Milk control; 15.3 mg injected, <0.08 ng
CGA-321113 found (<0.01 ppm), <0.08 ng CGA-279202 found,
{(<0.01 ppm).

b
" Analyzis Nams  [278-96] $ 27626BW 5,1 . "

L AVDI20q 000071 | Recovery Amount 1.000
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Acquiced on 28-AUG-1996 st 1702 Reporied on 3-APR-1997 &1 15 31

4) Sample #25, Milk control + 0.01 ppm CGA-3211123 and 0.01
ppm CGA-273%202; 15.3 mg injected, 0.15 ng CGA-321113
found, 0.010 ppm, 95% recovered; 0.16 ng CGA-279202
found, 0.010 ppm, 102% recovered. : .
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FIGURE 7: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
ANIMAL SUBSTRATES (Continued)

Analysis Name  {276-96] 9 2769681L,3.1.
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Acguired on 30-JUL-1996 at 17 12 Repoced on 4-0CT-1996 at 1406
5) Sample # 18, Cow kidney control; 7.69 mg injected, <0.08
ng CGA-321113 found (<0.02 ppm), <0.08 ng CGA-279202
found, (<0.08 ppm). |
- Analysis Nama : (276-96] 9 2769681 4,1. astichrom
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Acguersd on 30-JUL-1896 at 17:36 Raported on 4-OCT-1996 at 14.06

&) Sample # 19, Cow Kidney control + 0.02 ppm OGA-321113,
and 0.02 ppm CGA-279202; 7.69 mg injected, 0.13 ng
CGA-321113 found, 0.016 ppm, 82% recovered; 0.16 ng CGA~
279202 found, 0.021 ppm, 103% recovered.
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FIGURE 7: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
ANTMAL SUBSTRATES (Continued)
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7) Sample #71, Chicken fat control; 8 mg injected, <0.08 ng
CGA-321113 found (<0.02 ppm), <0.08 ng CGA-279202 found,
(<0.08 ppm}.
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8) Sample # 72, Chicken fat contrel + 0.02 ppm CGA-321113
and 0.02 ppm CGA-27%202; 8 mg injected, 0.17 ng
CGA-321113 found, 0.021 ppm, 107% recovered; 0.18 ng
CGA-279202 found, 0.022 ppm, 109% recovered.
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FIGURE 7: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
ANTMAT, SUBSTRATES (Continued)

w00 Anafyss Name  (276-96] 9 27636BAH, 3.1 Mulchrom

T RIMVDT206] 000074 Contor  umourt 1000 .
I caaz 1112 i
550 l'—- )
E & T !
b= 8 |
- o
so0 L o & i
i 3 3 -
[*] &)
“ ? N 18 J g i
E)
£ wo |
=
g |
2 |
£ 350 |
|
!
300 [
250 N P B P S S RS R T T J
a0 25 5.0 7.5 100 125 150 175
Time (mmutas)
Acqured on 26-SEP-1996 at 12:59 Reportad on 4-OCT-1996 a1 14:25

9) Sample # 76, Chicken liver control; 7.69 mg injected,
<0.08 ng CGA-321113 found (<0.02 ppm), <0.08 ng
CGA-279202 found, {(<0.08 ppm).
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10) Sample # 78, Control chicken liver + 0.02 pPpm CGA-3217113
' and CGA-279202; 7.69 mg injected, 0.17 ng CGA-321113
found, 0.022 ppm, 108% recovered: 0.14 ng CGA-279202
found, 0.01% ppm, 93% recovered
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FIGURE 8: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
PEANUT HAY BY THE CONFIRMATORY GC/MS METHCD
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1) Solvent Blank: Selected Ion Monitoring, (0-~il minutes, m:z =
116, 145; 11-15 minutes, m:z = 116, 131, 145), 7.94 mg
injected, <0.2 ng CGA-321113 found, <0.05 ppm, <0.2 ng

CGA-279202 found,

<0.05 ppm.
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FIGURE 8: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

PEANUT HAY BY THE CONFIRMATORY GC/MS METHOD
{(Continued) ’
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2) 0.1 ng/ulL Standard - Selected Ion Monitoring, (0-11 minutes, m:z
= 116, 145; 11-15 minutes, m:z = 116, 131, 145)
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FIGURE 8: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
PEANUT HAY BY THE CONFIRMATORY GC/MS METHOD
(Continued)
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FIGURE 8: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS QF
PEANUT HAY BY THE CONFIRMATORY GC/MS METHOD
{Continued)
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4) Sample 134A, Control Peanu:t Hay, Selected Ion Moniteoring, (0-11 .
minutes, m:z = 116, 145; 11-15 minutes, m:z = 116, 131, 1453, 7.97
ng injected, <0.2 ng CGA-321113 found, <0.05% prm, <0.2 ng CGA-
279202 found, <0.05 ppm.

PAGE 90 OF 215



Human Safety Department
Analytical Method AG-659a
Novartis Crop Protection
Page 87 of 89

FIGURE 8: REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
PEANUT HAY BY THE CONFIRMATORY GC/MS METHOQOD
(Continued)
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5) Sample 136A, Control Peanut Hay + 0.05 ppm CGA-321113 and

m:z

0.05 ppm CGA-279202, Selected Ion Monitoring, (0-11 minutes,

116,
injected,

accepted.

145;

11-15 minutes,
0.28 ng CGA-321113 found,

m:z

116,

131,

145),

7.97 mg

0.035 ppm, 69% recovered,
0.29 ng CGA-279202 found, 0.037 ppm, 73% recovered.

Ratios skewed by the contribution of control peaks; data is
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Conditions and Substitutions used by ACB

1 ACB used a Hewlett-Packard 5890 Series || Gas Chromatograph (GC) equipped with a
nitrogen-phosphorus detector (NPD) and operated under the same conditions as directed in the
analytical method

2a TurboVap®ll and TurboVap®LV (Zymark Corporation, Hopkinton, MA) concentrators
operated at 35 °C under a nitrogen stream were used In place of the vacuum rotary evaporators
to concentrate samples durning work-up This substitution completely eliminated the need to
monitor the samples during concentration steps against any bumping and foaming potential that
was forewarned in the method had the rotary evaporator been used

2b Most of the extracts were reconstituted to a 1 mL final volume (for some
commodities, a larger final volume was necessary) before sample analysis which left little room
for dilution errors  ACB also used a vortex mixer to homogenize the final sample extracts just
prior to aliquoting into autosampler vials for instrument analysis Several initial data sets
yielded unexpectedly high recoveries On closer inspection, it was discovered that the samples
from these high recovery sets may have actually been concentrating during the vortexing of the
final extract Subsequent data sets (and re-extraction of high recovery sets) were then
reconstituted by dilution to the mark in calibrated graduated concentration tubes before an
aliquot was removed for sample analysis This technique proved to yield more confidence In the
final extract volumes and in turn the recovery data determined as well.

3 The method suggests the use of calibration curves to determine sample
concentrations ACB determined sample concentrations from a ratio of sample responses to the
average of standard responses that bracketed the samples All other parameters were followed
as written 1n the method

ACB's Recommended Changes to the Method

4 Due to the interferences levels found in the peanut hay control samples by the
registrant, the ILV and ACB, we recommend that the LOQ be raised to 0 2 ppm for this substrate
only The proposed tolerance (4 ppm) does not need to be aitered

5 Care needs to be taken to ensure the accuracy of the final extract volumes due to the
volatility of acetone used as the diluent

6 TurboVap® concentrators or other equivalent evaporators should be referenced for
permitted use to eliminate the bumping and/or foaming concerns inherent with the vacuum rotary
evaporator



