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I. SUMMARY AND INTRODUCTION

A.

SCOPE

Analytical Method AG-590C 1s a revision of
AG-590B'. AG-590C was written to include
modifications to the method to remedy low grain
procedural recoveries experienced during a
PR-88-5 ruggedness trial?’. AG-590B clarifies
1ssues resulting from the Petition Method
Validation (PMV) trials discussed in Memorandum
PP#4F04336 from the United States Environmental
Protection Agency. Analytical Method AG-590B
also includes a confirmatory method of analys:is.
Validation information concerning the
confirmatory method can be found in Ciba
Analytical Method AG-642' The purpose of
AG-590A% was to expand the modifications and
potential problems section to include helpful
information gathered during a PR 88-5 ruggedness
trialS. AG-590° contains the results of the
method validation study. Analytical Method
AG-590C is for determination of residues of
CGA-152005 1n crops and crop fractions. The
limit of detection of this method, determined by
the smallest standard amount injected, is 0.8 ng
of CGA-152005. The limit of quantitation as
determined by fortification experiments is 0.01
ppm. The chemical names and structures of
CGA-152005 are shown in Figure 1.

PRINCIPLE

A 6-g subsample of crop substrate 1s homogenized
twice with acetonitrile (ACN}/agueous sodium
bicarbonate. Both extracts are filtered through
glass wool and combined. A 150-ml aliquot of
extract is transferred to a flask and the volume
reduced to <0.5 ml. The concentrated extract is
diluted with saturated sodium chloride solution
and sodium carbonate solution and partitioned
against methyl-tert butyl ether (MTBE)/hexane.
The aqueous solution 1s retained and acidixzisd
with dilute phosphoric acid before being loaded
onto a 20-ml Extrelut cleanup colurn. The
sample on the Extrelut column is partitiocned
with dichloromethane (DCM)/hexane and the
organic solution is collected. The sample
solution is evaporated to incipient dryness and
the residue reconstituted in ACN/agqueocus
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ammonium hydroxide. Residue determination is
done by narrow bore HPLC with column switching
(250 x 2.0 mm Cyane column to a 250 x 2.1 mm
Supelcosil LC-18-DB column) with UV detection at
225 nm. See Figure 3 for analytical flowchart.

0il samples (5-g) are dissolved in 50 ml of
hexane and partitioned with carbonate solution.
The aqueous layer is diluted with saturated
sodium chloride solution and back partitioned
with hexane before being acidified and taken to
the Extrelut column as above. See Figure 4 for
analvtical flowchart.

MATERIALS AND METHODS

APPARATUS

1.0 Bottles, square amber wide mouth, 8 oz.

2.0 Bottles, Boston Round, narrow mouth, 8 oz.

3.0 Filtering crucible holder (Carbon filter
tube) (Fisher Cat. #08-261E)

4.0 Concentration tube, minimum volume 25-ml
5.0 Disposable Pasteur pipets

6.0 Erlenmeyer flask, 125-ml, 250-ml

7.0 Funnel, long stem, 12.5-cm size

8.0 Funnel, powder, 80-mm

9.0 Funnel, separatory, 60-ml and 125-ml with
Teflon stopcock

10.0 Glass wool

11.0 Graduated cylinder, S50-ml, 100-ml or
equivalent

12.0 Homegenizer, Polytron or equivalent
13.0 Round bottom flasks, 500-ml, 250-ml

14.0 Rotary evaporator, Buchi or ajuivalent

FARGE
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15.0 Syringe filter, ACRODISC LC13 PVDF, 0.2 um
(Gelman #4450)

16.0 Stopcock, 2-way, nylon (ISOLAB, Inc. #QSV)

17.0 Syringe, glass multifit 2 and S5-cc size

18.0 vVials, Wheaton, 2-ml or equivalent

19.0 Volumetric pipets, l1-ml, 2-ml, 8-ml, 10-ml-

REAGENTS

1.0 Acetonitrile (ACN), HPLC grade

2.0 Ammonium hydroxide (NH,OH), ACS Reagent
grade

3.0 0.05% conc. NH,OH/water (v/v)

4.0 Dichloromethane (DCM), HPLC grade

5.0 50% DCM/Hexane (v/v)

6.0 Hexane, HPLC grade

7.0 Methyl-tert butyl ether (MTBE), HPLC grade

8.0 Phosphoric acid (H,PO,) conc., Certified
ACS grade

9.0 0.8% conc. H,PO,/water (v/v)

10.0 Sodium chloride, Certified ACS grade

11.0 Saturated solution of sodium chloride in
water

12.0 Sodium bicarbonate, Certified ACS grade

13.0 Sodium carbonate, Certified ACS grade

14.0 0.4% Sodium carbonate/water (w/v)

15.0 8:2 ACN:0.1% Sodium bicarbonate/water
{(w/v})

16.0 Water, HPLC grade

PRGE 11
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17.0 Extrelut® QE, 20-ml capacity (EM
Separaticns cat. #901020-1)

18.0 CGA-152005, Analytical Standard supplied
by Ciba-Geigy Corporation, 410 Swing Road,
Greensboro, NC 27419

ANALYTICAL PROCEDURES

1.0 Sample Preparation

Samples are received and stored frozen at
-20°C (Ciba SOP 7.20). Samples are
prepared under the general guidelines of
the US Food and Drug Administration
Pesticide Analytical Manual Volume I,
Section 141 (Ciba S0P 7.21).

2.0 Extraction

2.1 OIL SAMPLES: Transfer S g of crude
or refined o1l to a 125-ml flask.
Fortify with CGA-152005 at this point
for recovery samples. Add 50 ml of
hexane to dissolve the sample.
Transfer the organic solution to a
125-ml separatory funnel. Rinse the
flask with precisely 10 ml of 0.4%
sodium carbonate solution and add
this rinse to the separatory funnel.
Gently shake the separatory funnel
for 3 minutes, then allow the phases
to separate (Caution: emulsions form
easily). Drain the lower, aqueous
phase and any remaining emulsion back
into the flask and discard the upper,
organic layer.

Add 8 ml of saturated sodium chloride
solution to the agqueous solution in
the flask and transfer the combined
volumes back into the separatory
funnel. Add 25 ml of hexane to :the
separatory funnel and shake for one
minute. Allow the layerc to
separate, then drain the lowaer,
aqueous layer into the 125-ml flask
and carry this solution on t» Section
II.C.4.1. Discard the organic layer.
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2.2 CROP RAC'S AND SOLID FRACTIONS:
Weigh a 6-g aliquot of crop substrate
into an 8 oz. wide mouth jar.
Fortify with CGA-152005 at this point
for recovery samples. Immediately
add 90 mi 8:2 ACN:0.1% sodium
bicarbonate/water and let the sample
steep for 15 minutes. Homogenize the
sample with a Polytron homogenizer at
medium power {approx. 14,000 rpms)
for 30 seconds. Filter the sample
through a plug of glass wool at the
apex and stem of a carbon filter tube
into an amber Boston round bottle, or
Erlenmeyer flask if for immediate
use. Return any crop matrix in the
carbon filter tube and the glass wool
to the extraction jar. Rinse any
matrix residue adhering to the carbon
filter tube 1nto the extraction jar
with 90 ml 8:2 ACN:0.1% sodium
bicarbonate solution.

Homogenize the sample plus glass wool
and solvent again for 30 seconds and
filter the extract through a new plug
of glass wool at the apex and stem of
the carbon filter tube. Collect both
extracts in the same container and
refrigerate the sample extract if it
is not to be used immediately.

.0 Partition Cleanup

3.1 Transfer a 150-ml aliquot of sample
extract to a 500-ml round bottom
flask and remove the solvent by
rotary vacuum evapoeration until the
volume is <0.5 ml {(bath temperature
<40°C). Due to the agqueous makeup of
this solutlon evaporation timg_:an
Gafﬁyfﬁﬁﬁﬁ'fﬁ*mlnutes to L 172 hours

% - lurgadite B AEau v,

g, ncy ;
evaporatlon system Evapordtion tlme
has not been determined as a factor’
in Tﬁ%@v%wmﬁﬁﬁﬂ??ﬁﬁﬁﬁﬁﬁggﬁ“ﬁroceuutal
e )] ¢ ‘,however 1€'is

“To maximize :hLe
eff1c1encym‘; evaperators .n orders to
Hinimize anafy51s lme Add 10 mye of
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0.4% sodium carbonate solution to the
round bottom flask and sonicate to
loosen or dissolve any adhering
residue. Transfer the solution to a
60-ml separatory funnel (See Section
IT.H.3.0 for problems with sample
solution pH ranges).

Add 8 ml of saturated sodium chloride
soluticon to the 500-ml round bottem
flask and swirl. Swirl and sonicate
sample to ensure that residues go
into solution. Transfer the solution
to the 60-ml separatory funnel in
Section II.C.3.1. Add 25 ml of 1:1
MTBE:hexane to the 500-ml round
bottom flask and swirl. Transfer the
solution to the 60-ml separatory
funnel above. -

Stopper the 60-ml separatory funnel
and shake for one minute, taking care
to vent the funnel. Allow the two
layers to separate. Avoid shaking
samples vigorously. A steady
rotation of the separatory funnel is
effective and allows for adequate
partitioning and helps avoid the
formation of emulsions. Break any
emulsion that may form and drain the
lower, aqueous layer and any
remaining emulsion back into the
S00-ml round bottom flask from
Section II.C.3.2. Discard the upper,
organic layer and transfer the
agueous layer back to the separatory
funnel.

Add 25 ml of 1:1 MIBE:hexane to the
60-ml separatory funnel, stopper and
shake for one minute. Allow layers
to separate. Break any emulsior that
may form and drain the lower, acuecus
layer and any remaining emulsion back
into the 500-ml round bcttom flask
from Section II.C.3.3. Discard the
upper, organic layer.

FRGE
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4.0 Extrelut Cleanup

4.

1

Add agqueous fraction back into 60 ml
separatory funnel from Section

II.C 3.4. Add 8 ml of 0.8%
phosphoric acid to the 500-ml round
bottem flask from Section II.C.3.4
(or the flask from Secticn II.C.2.1
for o0il samples) and swirl to mix.
Transfer acid to the separatory
funnel containing the aqueous
fraction, stopper, and mix
thoroughly. (See Section II.H.3.0
for problems with sample solution pH
ranges.) Transfer the acidic sample
solution to the 20-ml Extrelut
cleanup column. (See Section
II.H.4.0 concerning the preparation
of Extrelut columns.) Allow the
solution front to migrate to the
bottom of the column. Then allow the
solution to sit on the Extrelut
column for 5-10 minutes to ensure
adequate adsorption.

Rinse the round bottom flask that
contained the acidic sclution from
section II.C.4.1 with 100 ml of 1:1
DCM:hexane. Attach a reservoir to
the Extrelut column and partition the
sample with the 100 ml of 1:1
DCM:hexane by first passing the

DCM: hexane through the 60 ml
separatory funnel. The flow through
the Extrelut should be no greater
than 2-3 ml per minute. The flow may
be controlled by attaching a nylon
Stopcock to the-outlet-of the column.
NOTE: SIGNIFICANT LOSSES HAVE BEEN.
NOTED DURING THIS STEP IF ALL
GLASSWARE THAT HAS CONTAINED THE
ACIDIFIED SOLUTION IS NOT RINSEI' AMD
LOADED  ONTO THE COLUMN: Sonicating
the round bottom flask, and
stoppering and shaking ttre flask
duraing this rinse is sugges:ted.
Collect the organic solut.vua in a
250-ml round bottom flask. CAUTION:
If any aqueous solution breaks
through the Extrelut column, remove

FARGE

n



AG-590C
Page 12 of 54

it by pipet or by running the sample
through a plug of absorbent cotton or
sodium sulfate before proceeding.
Rinse the cotton or sodium sulfate
plug with an additional 25 ml of
DCM:hexane (1.1). No acidic agueous
solution should be present before
evaporation. Evaporate samples to
approximately 10 ml on rotovaps (bath
temp <35°C). Then remove the samples
from the water bath and continue to
evaporate just to dryness without any
applied heat and reconstitute in the
appropriate volume (1.5 mls for
screening level) of 20% ACN/0.05%
ammonium hydroxide sclution.

Sonicate and vortex stir the sample
before filtering through a 0.2-um
syringe filter into a vial for
analysis by HPLC.

D. INSTRUMENTATION

1.0 Description and Operating Conditions

1.

1.

1

Install the HPLC system according to
Table I and Figure 2. Control of the
switching valve is accomplished via
time-programmed contact closures of
the detector, autoinjector or other
timing source.

Determine the retention time of
CGA-152005 on Column #1 by connecting
Column #1 directly to the detector
and injecting 24 ng of the analyte.
(Inject 40 ul of the 0.6 ng/ul
standard solution prepared in Section
II.I.1.0.) A typical window of
approximately 2-3 minutes should be
used. Time the cut approximately 30
seconds before and after the aralyrte
peak. Column 1 should be reprovfiled
whenever new mobile phase 1s prepared
or when detector response of
standards vary more than 1% from
previous runs. Occasiorally whren
profiling column #1, a zplit peak
cccurs. This seems to be caused Lv a
titration effect between the basic
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sample solution and the acidic mobile
phase. If this occurs, cut
approxaimately 30 seconds before the
first peak and 30 seconds after the
second peak to ensure transfer of the
entire peak. The peak will refocus
into a single peak as it enters the
analytical column.

1.3 Reconnect the system as shown in
Figure 2. Program the valve to
switch to the INJECT POSITION at the
beginning of the CGA-152005 analyte
peak and to return to the LOAD
POSITION at the end cf the analyte
peak of CGA-152005, as determined in
Section II.D.1.2.

1.4 1Inject 24 ng of CGA-152005 to
determine its retention time through
the two columns and to confirm that
the valve time programming is
correct.

2.0 Standardization

2.1 Calibrate the HPLC system with each
analytical run by checking the
retention time and detector response
relative to previous runs. Retention
times must not vary more than 2%
within a run and detector response
should not vary more than 10% between,
Tuns.

2.2 Standardize the HPLC system by
injecting 40-ul aliquots of standard
solutions of CGA-152005 in a working
range of 0.8-24 ng/injection (Figure
5}). Generate a linear regression
from the data by comparing detector
response and ng injected (Table II:.

E. INTERFERENCES

Nene.
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CONFIRMATORY TECHNIQUES

A triple column switching confirmatory system
has been developed and validation data can be
found in Ciba Analytical Method AG-642. This
system 1inccrporates a phenyl column as the
analytical column, and the original analytical
column (Supelcosil LC-18-DB) 1s converted to a
second preparatory column. This is accomplished
by adding a second switching valve and a third
HPLC pump. (See Table Ia and Figure 2a for
details and operating condition)

TIME REQUIRED

A skilled analyst can complete the extraction
and analysis of a set of 6-8 samples in 10-12
working hours.

MODIFICATIONS AND POTENTIAL PROBLEMS

1.0 Some samples may develop emulsions after
shaking (Section II.C.3.3 and II.C.3.4).
These may be cleared if allowed to settle
out slightly and then gently stirred with
a glass rod. Centrifugation can also be
used to settle emulsions. It is important
that the organic layer be clear of
emulsion before separation. Grain samples
are especially subject to loss of analyte
in the uncleared organic layer during
partitions. 1In addition, any small
amounts of remaining emulsion should be
taken forward through the procedures.

2.0 After fortification, samples should not
stand at room temperature for a prolonged
period of time before extraction.

3.0 For most samples, the pH of the agqueous
solutions will be in the optimum range
during the cleanup procedures. However,
an occasicnal sample may be more acidic or
basic than average, and this csn lead to
loss of analyte. It may be necessary tc
check the solution pH of problematic
samples at two places. In Section
ITI.C.3.1 the pH of the sample sfolution
should be 11 + 1 after addition of the
carbonate solution. In Section II.C.a.l,

FAGE
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the pH of the sample solution should be
3.0 + 1 after addition of dilute
phosphoric acid. If sample solutions fall
outside the suggested pH range, then
concentrated phosphoric acid or sodium
hydroxide should be used for correction.
NOTE: WHEN TRYING TO OBTAIN AN ACIDIC PH
OF 3.0, IF SOLUTION IS CLOSE, THE ADDITION
OF 1 EXTRA ML OF THE 0.8% PHOSPHORIC ACID
SOLUTION SHOULD BE ADEQUATE TO ACHIEVE
THIS PH.

When preparing the Extrelut columns, the
columns should be inverted and tapped
gently several times in order to remove
any fine particles of the diatomaceous
earth that may exist. These small
particles could cause columns tco drip
slowly or even ¢log. The frit at the top
of the column should then be pressed
against the top of the column bed. Note:
Lot Numbers of Extreluts can be checked
for suitability by running a control or
reagent blank through the method up to
Section 4.0. At this point a known amount
of standard solution can be added and run
through the Extrelut in order to test the
efficiency of the Extreluts.

During the evaporation of sample solutions
in Section II.C.4.2, any water bath used
must not have a temperature >35°C and the
samples should be removed as soon as they
are ready. Excessive temperature,
especially when the sample has gone to
dryness, leads to analyte decomposition.
The final evaporation to dryness must be
done without external heating {during
validation of this method, a vacuum
centrifuge evaporator was used without
applied heat, which kept the samples cold
during evaporation).

Stopping Points: Refrigeratad extracts
have shown stability for up *#2 72 hcur=s.
Extract aligquots can also be evaporated to
about 20-ml for overnight reir.gerated
storage. The DCM/hexane parctition eluate
may be stored refrigerated overnight prior
to any evaporation.

FRGE
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PREPARATION OF STANDARD SOLUTIONS

1.0 Preparation of Standard CGA-152005

Sclutions

1.1 Weigh 10 mg of CGA-152005 analytical

1,

3

standard into a 100-ml volumetric
flask and dilute to the mark with
ACN.

Make serial dilutions of the 0.1
mg/ml standard sclution with 20%
ACN/0.05% ammonium hydroxide solution
(w/v} to give a series of
fortification/analytical standards in
a range of 0.02 pg/ml to 3.0 ug/ml of
CGA-152005. Store the standard
solutions in amber bottles at 4°C in
the dark when not in use. Standards
have been successfully used for up to
four months after preparation.

CGA-152005 1s degraded in methanol.
No solubility problems have been
observed with CGA-152005 in the
solvents used.

METHODS OF CALCULATIONS

1.0 Determination of Sample Residues

1.

1

Inject 40-nl aliquots of sample
extracts from Section II.C.4.2. into
the HPLC under the same conditions as
for standards. Make appropriate
dilutions of the samples in 2:8
ACN:0.05% ammonium hydroxide/water
solution to bring the sample peak
heights within the range of the
standard curve. Compare the peak
heights of the unknown samples to the
standard curve or enter the peak
height into a least sguares program
to determine the nanograms cf
CGA-152005 in the 1njected aliquot.
Typical chromategrams for ~ontrnl and
procedural recovery samrples are shown
in Figures 6-10.
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1.2 To calculate the residue results, che
mg injected must first be calculated

as follows: (Equation 2)
(G) (V) (v,)
{2) mg 1njy =
(Ve + W{M/100)1 (Vy)
G = milligrams sample extracted
V, = aliquot volume
Vo = extraction volume
V., = 1njection volume {nl)
Ve = total volume of £inal injection
solution (ul)
R% = recovery ratio given by equation 4
W = grams samples extracted
M = % moisture of substrate

Calculate the residue results in
terms of ppm of CGA-15200%5 by using
the following equation (R is
expressed as the decimal of the
percent value and is not used in
calculations for tolerance
enforcement purposes.):

{ng CGA-152005 found)
(1) ppm =

(mg sample injected) (R}

Fortification Experiments

This method is validated for each set of
samples analyzed by including an untreated
control sample and one or more control
samples fortified immediately prior to
extraction with CGA-152005.

2.1 2dd 1.0 ml of a 0.06 pg/ml standard
solution of CGA-152005 toc 6 g of
control crop pricr to the addition of
extraction solvent for a 0.0l ppm
fortification. Use correspondingly
larger amounts of standards (voiume
should not exceed 2 ml) for higher
fortifications. Analyze control and
freshly fortified samples along with
the treated samples accerdirg to the
procedures of the method.

2.2 Calculate the final ppm value of the

control and fortified samples
according to the following egquation:

FAGE
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ng CGA-152005 found
{3} ppm CGA-152005 =

mg sample injected

Determine the recovery factor by
first subtracting the background
detector response, 1f any, in the
control sample from the CGaA-152005
response in the recovery sample.
Calculate the recovery factor as a
percentage (R%) by the egquation:

ppm CGA-152005 found
{4) R% = x 100%
ppm CGA-152005 added

RESULTS AND DISCUSSION

Recovery results for fortified control samples were
used to calculate accuracy in terms of a mean,
standard deviation (sd) and Coefficient of Variation
(CV) for the limit of determination, and for all
recovery results included in the validation.

The average recovery for samples fortified with
CGA-152005 at the limit of determination of 0.01 ppm
was B87% (sd: 15, CV: 17%, n=21) and 88% (sd: 13,

CVv: 15%, n=62) for all levels (See Table III).

Samples from two Metabolism studies’-® were analyzed
during method validation. Corn from these studies
was treated with '‘either 4C-phenyl-CGA-152005 or
MC-triazine~CGA-152005 via stem-injection
(greenhouse grown plants) or a 40-g a.i./ha foliar
spray (field grown plants).

Precision of the method was determined by calculating
the mean, Coefficient of Variation and standard
deviation of replicate analysis sets of each of the
incurred ¥C-residue samples. Only some of the
samples contained both enough plant material fcr
triplicate analysis and 14C levels high enough .o
quantitate by LSC and/or HPLC. The results are as
follows: Phenyl-4C-CGA-152005 injected corn
foliage, mean = 0.031 ppm, sd: 0.003, CV: $% (HPLC);
phenyl-14C-CGA~152005 injected corn stalk mean =
0.007, sd: 0.001, CV: 14% (LSC); triazine-l:C-
CGA-152005 injected corn foliage, mean = J.16,

sd: 0.04, CV: 25% (HPLC). Overall, the precision of
Analytical Method AG-590A is acceptable.

FRGE
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determined by comparing the total ppm 4C-residue
found in the sample from combustion analysis to the
ppm '4C-residue found in the initial sample extract
from Section II C.2.0. The formula for the
determination of % extractability 1is:

ppm l4C-residue extract
% ext., = x 100%
ppm 4C-residue sample

The extractabilities for greenhouse grown stem-
injected corn substrates were 69% and 102% for grain
and foliage/stalk, respectively. The
extractabilities for field grown spray-treated corn
substrates were 95% and 42% for forages and £fodder,
respectively. Grain from field treated corn
contained total incurred !4C residues too low to
quantitate.

The accountability of an Analytical Method is
determined by comparing the total ppm 4C-residue
found in the sample, the ppm !4C-residue found in the
final fraction and the ppm analyte found in the final
fraction to each other. The determinations of
CGA-152005 by HPLC and of 4C by LSC in the final
fraction solutions correlated very well and showed
that the cleanup procedures isolate CGA-152005 from
any other metabolites or degradates. Also this
Analytical Method was able to extract weathered
residues from and determine parent compound in
14C-CGA-152005 treated samples (Table IV and Figures
11-13).

This method has been wvalidated under Protocel No.
106-91 with Analytical Method AG-590A as the final
report. Results of this validation are shown in
Tables III and IV and are reported in Residue Test
Report RI-MV-003-91, No. 19.

Iv. CONCLUSION
Analytical Method AG-590C 1s a valid and accurate

method for the determination of parent residues of
CGA-152005 in crops.

AG-590B {S OQAKEST\1S52005\1689B2\METH\DOC} to/mes 9/25/9%
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CERTIFICATION

The reports and experimental results included in this
study, Laboratory Project I.D. AG-590C, are certified
to be authentic accounts of the experiments.

. ¢Z/f;25;é: /0-3- 95

T. L. Oakes, Chemist IV Date
Residue Chemistry

Biochemistry Department

910-632-2393
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LIQUID CHROMATOGRAPHIC OPERATING CONDITIONS FOR

ANALYSIS OF CGA-152005

Instrument

Column Oven.

Oven Temp .

Columm 1.

Column 2.

Mcbile Phase 1
Mobile Phase 2
Retention Time:

Detection:

Wavelength-
Attenuation:

Flow Rate:

Volume Injected:

Run Time:

Waters 501 HPLC pump f{pump 2) or equivalent

Perkin-Elmer Model Series-4 Solvent Delivery System
{pump 1) or equivalent

Perkin-Elmer Model ISS-100 Automatic HPLC sampler
or equivalent

ABI Spectrcflow Model 783 Variable Wavelength UV
Detector or equivalent

Valco 6-peort nitronic valve with electronic
actuator or equavalent

BioRad HPLC column heater, model number 125-0425 or
equivalent

30°C (both columns)

Brownlee Guard Cartridge,

3 cm X 2 1 mm (Rainin cat.

250 mmm x 2 O mm,
#MC-512)

Sphere-5 cyanopropyl,
#CS-032) YMC 120A CN,
S-um particle size (YMC Inc. cat

Supelcosil LC-18-DB, 250mm x 2 1 mm,
s1ze (Supelco cat. #5-7940M)

5-um particle

3.7 ACN.OQ 1% H,PQ,/water
4.6 ACN:0.1% H;PO,/water
{(Column 1)

~14 min. ~30 min {(through both columns}

ABI Kratos Spectroflow Model 783 Programmable
Absorbance Detector or equavalent variable
wavelength detector.

225 nm

0.006 AUFS

0.3-0.4 ml/min (both pumps)

40 ul

40 min/injection

PARAGE
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HPLC Pumps

Autosampler.

AG-590C
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LIQUID CHROMATOGRAPHIC OPERATING PARAMETERS FOR
THE CONFIRMATORY ANALYSIS OF CGA-152005 BY
AG-642 USING TRIPLE COLUMN SWITCHING

{3) Perkin-Elmer LC250 HPLC pumps
or equivalent

Perkin-Elmer Model ISS-100
Automatic HPLC sampler or equivalent

Column Switching Valves (2} VICI EQ60 HPLC Switching Valve

Column Oven.

or equivalent

BioRad HPLC column heater,
model number 125-0425 or equivalent, 30-35°C

Preparatory Column 1 YMC Inc. Cyano, 2 mm X 250 mm, YMC Part No.
MC-512

Prep 1 Mobile Phase: 70% 0.1% H,PO, 30% acetonitrile

Flow: 0.3 mL/minute

Typical Retention
Time (Tr } on Column 1- 18 minutes

Preparatory Column 2- Supelco Supelcosil LC18DB, 2.1 mm X 250 mm,
Supelco Part No 5-7940

Prep. 2 Mobile Phase: 60% 0.1% H,P0,:40% acetonitrile

Flow. 0.3 mL/minute

Typical Tr through

Column i and Column 2: 38 minutes

Analytical Column. YMC Inc. Phenyl, 2 mm X 250 mm, YMC Part No.
MC-412

Analyt. Mobile Phase. 50% 0.1% H,PQ, 50% acetonitrile

Flow Rate. 0.3 mL/minute

Detection: UV detection at 225 nm using an ABRI Kratos
Spectroflow model 783 Programmable Absorbarnce
Detector or equivalent.

Injection Volume: 50 uL

Approximate Tr. through
Column 1, Column 2 and
the Analytical Column. 48 minutes

Run Time

60 minutes

FRGE
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TABLE II. TYPICAL STANDARDIZATION DATA FOR CGA-152005
std Wt.
Inj. Cal. Peak Heaight
ng Lev. uv
0.8000 01 152
1 2000 02 213
2.4000 03 390
4.0000 04 664
12.0000 05 1944
24.0000 06 3863

Cl-Geigy Mulichrom 2 0 {Q)
Caliymtesn Narne  [168) 25 ARD123.

GGA-152006
Paslt  CGA-152005 Calbration leves
400
-]
200
= ! 3
& 0
: 3
& 100
I ~ a2
58
8 30 %6 36 Z0 %0 Y] FIE] T
Amounting)
Constard 1 BSAE3E.1 Curve Linaar
10 degres | SIXMELL Cormuimtson costficen O 99000

ST s T 5aTes

Aepored on 3 AUG- 1998 & 1044
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TABLE III. SUMMARY OF RECOVERY DATA FOR CROP SAMPLES

FORTIFIED WITH CGA-152005

Sample Corn Fortification %
Number Substrate Recovery
G 00a Grain 0 (Control) (<0 01 ppm)
G 0la, G 01B Grain 0 01 63, 92

G 03A, G 0SB Grain 0 05 73, 78

G 00AR Grain 0 (Control) (<0.01 ppm)
G 0lAR, G 01BR Grain 0 01 120, 101
G 0OSAR, G.0SBR Grain 0 05 86, &9

G COUBR Grain 0 (Control) {<0.01 ppm}
G.1CAR, G.10BR Grain 0 10 106, 100
G 20AR, G.20BR Grain 0 20 97, 98
GT 0C Grain 0 (Ceontrol) (<0.01 ppm)
GT 01 Grain 0.01 75

GT 02 Grain 0 05 B4

FLP 0C, FLT.0C 0-Day Forage 0 (Ceontrol) {<0 01 ppm) {<0.01 ppm)
FLP.10, FLT 10 0-Day Forage 0.1 95, 102
FLP2.0, FLT2 0 0-Day Forage 20 89, 97
FLP4 0, FLT4.0 0-Day Forage 4 0 102, 83
XFP QC Foliage 0 (Control) (<0G 01 ppm)
FP 01 Foliage 001 87

FP 20 Foliage 0.20 8BS

XFT OC Foliage 0 (Control) (<0 01 ppm)
FT.02 Foliage 0.02 85
FT1.0 Foliage 1.0 83

F 00a Forage 0 (Control) (<0 01 ppm)
F.QlA, F.01B Forage 0.01 80, 83
F.QSA, F 05B Forage 0.05 92, 80
F.00B Forage 0 (Control) {<0.01 ppm)
F 10A, F 10B Forage 0 10 73, 72

F 20A, F 20B Forage 0 20 92, &0
FFP.O0C Forage 0 {Control) {<0.01 ppm)
FFP (1 Forage 0.01 61

FFP 10 Forage 0 10 101
FFT 0C Forage 0 (Control} (<0.01 ppm)
FFT.01 Forage 0.01 110
FFT.05 Forage 0.05 94
FSP.0C, FST.OC Silage Stage Forage 0 (Control) (<0.01 ppm) (<0 01 ppm)
FSP.0l, FST.01 Silage Stage Forage 0.01 102, 72
FSP.05, FST.05 Silage Stage Forage 0 05 83, 104
sp.0C Stalk 0 (Control} {<0.01 ppm)
SP.01 Stalk 0.01 77
SP.10 Stalk 0 20 91
ST.0C Stalk 0 (Control) (<0.01 ppm)
ST.01 Stalk 0 01 87
ST.20 Stalk 0.20 80

Mean = 88%, sd = 13, CV: 15%, n=62

* Samples analyzed but rejected due to documented problems during workup

or analysis.

FRGE



= B8%, sd = 13, CV. 15%, n = 62
* Samples analyzed but rejected due to documented problems during workup

TABLE IITI.
Sample
Number
D 00A
D 0l1lA, D.01B
D 05A, D.QSB
D 00B
D 10A, D 10B
D.20A, D.20B
FDF 0C, FDT.OC
FDP 01, FDT 01
FDP 05, FDT 0S5
QIL ©
OIL 01A, OIL.O1B
OIL 05A, OIL.OSB
FLR.O
FLR 01lA, FLR.O0O1B
FLR 05
FLR 10
Mean

or analysis.

Corn

Substrate

Fodder
Fodder
Fodder
Ffodder
Fodder
Fodder
Fodder
Fodder
Fodder
Crude 011
Crude 011
Crude 01l
Flour
Flour
Flour
Flour

Fortification

Level (ppm)

(Control)

.01

05
{(Control)

.10

20
(Control

.01
.05

(Control)
01
05
{Control)
01

.05
.10

AG-590C
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SUMMARY OF RECOVERY DATA FOR CROP SAMPLES

FORTIFIED WITH CGA-152005 (Ceontinued) ,

%

Recovery

{<0 01 ppm)

79,

{<0.01 ppm)

68
12,

78
72,

(<0 01 ppm)
Rej. =,

g4

{<0.01 ppm}

57

i03
91, 96

’

99

112
(<0.01 ppm) (<0.01 ppm)
75

r

Rej *

’

87
86

92

102

FRGE

85



AG-590C
Page 26 of 54§

TABLE IV. SUMMARY OF RESULTS FOR "‘C-CGA-152005 TREATED CORN

Study Number Incurred ppm 14¢
Sample 54-91 1 e revel {HPLC) % l4c Found in
ID Code No, {ppm) * pom Found Extracted Fipal Volume

{Sprayed Phenyl-l4C-0CGA-152005)
(0-Day Forage)

FLP SB 53434 3 44 1.63 94 1.61

(30-Day Forage)

FFP SA 53435 0.092 <0.01 97 0 002
FFP SB 53435 " <0.01 92 0 003
FFP.SC 53435 " <0.01 96 g Qo2
(46-Day Si1lage Stage Forage)
FSP SA 53436 0 034 <0 01 112 <0 001
FSP SB 53436 " -NA-** 100 ~NA-**
{93-Day Mature Fodder)
FDP.SA 53437 0.048 <0 01 54 0 002
FDP.SB 53437 " <0 01 52 0 001
Study Number Incurred ppm 4C
Sample 54-91.2 l4c Level (HPLC) % ¢ Found in
ID Code No, {ppm!* ppm Found Extracted Fipnal Volume

{Sprayed Triazine-14C-CGA-152005)
{0-Day Forage)

FLT.SA 53405 3.30 1.69 100 1 30
{30-Day Forage)

FFT SA 53406 0 029 <0.01 79 0 001
FFT.SB 53406 - <0.01 B6 <0.001

(46-Day Silage Stage Forage)

FST.SA 53407 0.048 <0.01 101 0 o0l
rsT SB 53407 " <0 01 90 0.001

(93-Day Mature Fodder)

FDT.SA 53408 0 009 <(0.01 30 <(.001
FDT.SB 53408 " <0.01 30 <0.001

* “c 1ncurred levels determined by combustion/LSC by Metabolism
Department. Reference Lab Notebooks 4002 and 4045

** Sample results not available due to documented problems during workup
or analysis. r

COMMENTS Results are corrected for procedural recoveries <100%
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TABLE IV. SUMMARY OF RESULTS FOR l4C-CGA-15200S5 TREATED
CORN (Continued)

Study Number Incurred ppm 4¢
Sample  M91-168-007P ¢ Level (HPLC) % lic Found 1in
1o Code No, {ppm) * ppm Foupnd Extracted Fipal Volume

(Injected Phenyl-l4C-CGA-152005)
(Mature Foliage)

XFP IA P91400161 0 308 0 032 99 0 032

XFP.IB P91400161 0 308 0.028 104 0 030

XFP IC P91400161 0.308 0.033 96 0.031

(CV 9%)

{(Mature Stalk)

SP IA P91400078 0 195 <0 01 103 0 008

SP.IB P91400078 0 195 -NA-*~* 108 0 007

SP IC P91400078 0 195 <0.01 108 0 006

{(CV:14%)

Study Number Incurred ppr 14C

Sample M91-168-008P lic Level (HPLC) g ¢ Found in

ID Code No. {ppmi* ppm Found Extracted FEipal Volume
(Injected Triazine-l4C-CGA-15200%)

(Mature Foliage)

XFT IA PS1400175 1.28 ¢ 14 87 0 15

XFT.IRB P91400175 1.28 0.14 90 6 15

XFT IC P81400175 1.28 0.21 94 0 19

(CV:25%)

{(Mature Stalk)

ST.IA P9140C061 0.262 -NA~-*~* 103 ~NA-*~*

ST.IB P914060061 0 262 <0 01 134 0.006

sT.IC P91400061 0.262 <0 01 99 0.00s6

(Mature Grain)

GT.IA P91400063 0 038 <0 01 70 <0 001

GT.IB P91400063 0 038 <(.01 70 <0(.001

GT.IC P91400063 0.038 <0.01 68 <(.001

* Yo incurred levels determined by combusticn/LSC by Metabolism
Department. Reference Lab Notebooks 3955 and 3921

*» Bample results not available due to documented problems during workup
or analysis.

COMMENTS. Results are corrected for procedural recoveries <100%.
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FIGURE 1. CHEMICAL NAMES AND STRUCTURES

CF3 OCH,
IJ1==<;
SO,NH N‘H-—-<\ N
/
TN,
3
CGA-152005

N-[[{4-methoxy-6-methyl-1,3,5-triazin-2-yl)amino)carbonyl]-
2-(3,3,3-tr1fluoropropyl) ~-Benzenesulfonamide
CAS No 94125-34-5

OCH,

. -
SOZNH\g,NH—<\N—{:H

3

Phenyl Label CGA-152005
N-{[{4-methoxy-6-methyl-1,3,5-triazin-2-yl)amino)carbonyl] -
2-(3,3,3-trifluoropropyl) - [U-14C] -Benzenesul fonamide

Triazine Label CGA-152005
N-[ [ (4-methoxy-6-methyl-1,3,5-{2-14C]-triazin-
2-yljamino)carbonyl]l-2-(3,3,3-criflucropropyl) -
Benzenesulfonamide
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FIGURE 2. SCHEMATIC DIAGRAM OF THE HPLC COLUMN SWITCHING
SYSTEM
Autosampiler Pump 1

— Column 1

Column 2

waste

| UV Detector

Pump 2

Inject Load
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FIGURE 2a. SCHEMATIC DIAGRAM OF THE (CONFIRMATORY) HPLC
TRIPLE COLUMN SWITCHING SYSTEM

POSITION = or LE ¥ COL 1 :

[(PUMP 1]
LAUTOSAMPLER ]

COLUMMN 1

feyanol COLUMN 2

[LcisDs;

COLUMN 1
lcyano)
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FIGURE 3. FLOW DIAGRAM FOR ANALYTICAL METHOD AG-590C:
SOLID SUBSTRATES

6 g of corn substrate (solids)

Add 90-ml 8 2 ACN 0 1% sodium bicarbonate/water
Steep for 15 minutes

Homogenize for 30 seconds

Filter through glass wool 1in carbon filter tube
Add plant residue and glass wool back inte jar

Add 90-ml 8 2 ACN 0 1% sodium bicarbonate/water
Homeogenize for 30 seconds

Filter through glass wool in carbon filter tube
combining extracts

Transfer 150-ml extra

ct to 500-ml RB flask
Evaporate to <

¢.5-ml volume

Add 10-ml 0 4% sodium carbonate/water
Transfer residue to 60-ml separatory funnel

Add 8-ml saturated NaCl, transfer to sep funnel

2 X 25-ml 1:1 MTBE:hexane partition, 1.0 minute each

Acidify aqueous with 8-ml 0 8% H,PO,
Load onto a 20-ml Extrelut

Organic-Discard

Partition with 100-ml 1 1 DCM-Hexane

Collect and evaporate organic solution
Reconstitute residue 1n 2 8 ACN 0.05%

NH,OH/water, Filter through 0 2 um
fl%ter for HPLC analysais
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FIGURE 4. FLOW DIAGRAM FOR ANALYTICAL METHOD AG-590C:
OIL. SUBSTRATES

5 g of corn o1l substrate

Add 50-ml hexane to dissolve sémple
Transfer residue to 125-ml separatory funnel

|

Add 10-ml 0 4% sodium carbonate/water
Partition for 3 minutes

Discard organac

Add B-ml saturated NacCl

25-ml Hexane partition, 1.0 minute

Organic-Discard Acidify aqueous with 8-ml Q.8% H,PO,
Load onto a 20-ml Extrelut

Partition with 100-ml 1:1 DCM-Hexane

Collect and evaporate organic solution
Reconstitute residue in 2:8 ACN 0.05%
NH,CH/water, Filter through 0.2 um
filter for HPLC analysis
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FIGURE 5. REPRESENTATIVE CHROMATOGRAMS FOR CGA-152005

ingnsity {mv)

Intansity (mV)

120

18

1o

105

0o

35

STANDARDS

Caoa-Gaegy Mumchrom 2 0 (Q)

Anatysss Name  [168) 25 ARO1Z3 11
Swanqae 0Ang  Amount 1000

AG-580C

Page 33 of 54

Acqumed on 23-JAN-1962 at 1243
Reporad on 3-AUG-199S st 1005

1.2 ng, CGA-152005% Standard
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FIGURE 5. REPRESENTATIVE CHROMATOGRAMS FOR CGA-152005
STANDARDS (Continued)

Cibe-Gangy Mutichrom 2.0 (Q}

Armlyas Name  {168] 25 AR0123.5 |
Standerd 2.4ng  Amount 1000

120 Mutschrom

ns =

CGA 152005

H
tn
T

Intenalty (mV)

;

o
n

2
1+ 50 100 1540 200 250 .'DOI asg “9

Tomm {mmunes)
imrumen  KRATOS L] AR
Crarvwl Tite Chennel 925 Caltration ARG1Z3
L= ID Run Secuerce ARG1Z3

Acqured on 23-JAN-1992 a1 1500
Reporied on J-ALKG-1995 o 1005

2 4 ng, CGA-152005 Standard

Cloa-Gangy Muttichrom 2.0 (Q)

Analyms Name [168] 25 ARC1Z1.10 1
Standerd 12.0ng  Amours 1000

;
|
|

L

[-IV] 50 100 150 204 %0 300 o3 .0
Time (mewaes)

arurant | KRATOS Wathod ARO123

Channel Te  Ctennat 128 Calbration AFO\Z3

ums 0 Run Sequercs  ARO12Z3

ACREred on 23-JAN-TIEZ ot 1850
Papormd on 3-ALG-1005 ot 10:06

12 ng, CGA-152005 Standard
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FIGURE 6 REPRESENTATIVE CHROMATOGRAMS FOR CONTRCL AND
FORTIFIED CONTROL CORN FORAGE SAMPLES

Ciba-Gagy Mumxchrom 2.0 (G)
Anslyzs Narre | 168) 25 REMWY3,11
CONTROL FOOA Corwrst  Amount 1000

hduticraon
120 T

1S5 +

e *

15 F

COA 152005

Inlengty (mV)

we £

35 i :
oo 5.0 100 15.0 200 250 T »o +0.0

Tina {manertes)

Lms 10 fiun Sequence REMWI3
Actuwed on 9-0EC-1991 a1 1022
Reported on 3-AUG-1995 a1 10-11

{1

Ciba-Gevgy Mulectwom 2 & (O}

Analysiy Name  [168} 25 REMW33,4 1
RECOVERY FOIA  Fecovery Amount 1.000

ol U‘J“k‘
.| 2y

COA 152005

Intanalty (mv)

M

5 " !

0.0 50 190 150 00 o 400
T (e}
nsramenl  KGRATOS Mathod REMW33
Chanrwi This  Charnat 425 Calitration REMWID
Lima ID Run Sequence REMWIY

Aoquired on 9-0EC-1901 at 1103
Aapored on  3AUG- 1908 & k11

(2)
1 F Q00A 0-day Corn Forage, 195 mg injected, 0 58 ng found, <0 01 ppm
{0 003 ppm)

2 F 01A. (0O-day Corn Forage + 0 01 ppm CGA-152005, 195 mg injected, 2 1 ng
found; 0 011 ppm; B0% recovery

(Recovery results corrected for control values}
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FIGURE 6. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CONTROL CORN FORAGE SAMPLES
(Continued)

Ciba-Gagy Multichrom 2 0 (Q)

Analysis Narma  [158) 25 REMW33.7 1
RECOVERAY FOSA Recovery Amoont 1000
Muftichrom

120 U T
"5
ne F
5
E wos |
-3
2
o
2 100 ;\_\_ m
L | . . L
5 05 %o 50 50 00 =0 %0 £ @b
Tora {marses)
Inssumant  KRATOS Meathod REMW33
Charrwd Tite  Charnal £25 Caitvanon  REMWX)
Lwma ID Fun Sequencs  AEMW33
Acqured on 9-DEC-1991 at 1306
Reported on 3-AUG-1985 & 1012
(3)

Caa-Gewgy Muttichrom 2 0 (Q)

Anatysis Name [168] 25 REMW34,3,1
CONTROL FO0B Control Amount 1000

120

intensity (mV)
=
(4]
T

9 5 1 1 L
o0 1-14) 100 50
Time (rminutes)
Instrument  KRATOS Method REMW34
Channel Tile Channet #25 Calbravon REMW3M4
Lms ID Run Sequence
Acquired on 13-DEC-1991 at 09'51

Reported on 3-AUG-1995 at 10 12

(4)

3. F 05A: O0-day Corn Forage + 0.05 ppm CGA-152005, 195 mg injected; 9 6 ng
found; 0 049 ppm; 92% recovery
4 F 00B. 30-day Corn Forage, 195 mg injected, <0 B8 ng found, <0 01 ppm

{Recovery results corrected for control values)
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REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND

FORTIFIED CONTROL CORN FORAGE SAMPLES

{Continued)

Ciba-Gangy Muttichrom 2.0 (Q)

Anafyss Mame  [168] 25 REMW2M 4 1
AECOVERY F10A Recovery Amourd 1000

o uuctvom
1
ns i- §
10 p g
(=]
105 =
100 E /NW j\l
3549 7 o0 50 700 =a %0 T )
Time (rrwrssecs)
stument  KRATOS Method  REMWI4
Crannel Tt Chanrel 125 Calibration  REMWI4
e 1D Run Sequence REMWI4
Acousred on 13-0EC-1991 at 1037
Foporied on F-ALG 1995 8t 10713
(5)
Cloe-Gegy Mutbchrom 2.0 (Q}
Anatype Noma [168] 25 REMW34 7 1
RECOVERY F20A FAecowery Amount 1000
120
s ™
1o r
105 -
ws F /\W
2544 7 ) i
rosument KRATOS
Chennel Tils  Channei 825
L IO
Acquired on 13-0EC- 1891 81 1254
Reporied on 2AUG- 1985 ot 10:13
(6)
F 10A 30-day Corn Forage + 0 10 ppm CGA-152005, 98 mg injected, 7.1 ng
found; 0 073 ppm; 73% recovery
F 20a 30~day Corn Forage + 0 20 ppm CGA-152005; 49 mg injected, 8 9 ng

found; 0 18 ppm, 92% recovery

{Recovery results corrected for control values)

FAGE

41



FIGURE 7.

120

115

e

0s

Intensity (mv)

160

35

Intenatty (m¥)

AG-590C
Page 38 of 54

REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND

FORTIFIEDP CONTROL CORN FODDER SAMPLES
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Reponed on 3-AUG-1995 at 10-15
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, 3
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instrumenl  KRATOS Shathod AR
Crannel Tl Charvwi £23 Cafioration AROIDS
Ume 10 Fun Sequence  ARO12Z3
Acquired on ZJAN- 1982 at 15.45
Reporwed on 3-AUG-1985 o 1015
(2)

1 D 00A Corn Fodder, 198 mg injected; 0.48 ng found, <0 01 ppm (0.002 ppm)
2 D C1B. Corn Fodder + 0 01 ppm CGA-152005; 198 mg 1injected, 2.5 ng found,

0 013 ppm; 103% recovery

{Recovery results corrected for control values)
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FIGURE 7. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CONTROL CORN FODDER SAMPLES
{Continued)

Cha-Gagy Multchrom 2.0 (Q)

Analvos Name [168] 25 ARCTZ3.9 1
RIMVOO391 1-3A  Recovery  Amount 1000

120 é Muttichrom
-
(=)
[¥]
ns r
]
1c .
=
E ws |
=
2 PJ\_d
2
E wo F
#5400 0 oD 50 550 =0 %0 T
[T
Tor (renwtas)
instrumam  KRATOS Memod  AROIZY
Cranne! Tite  Canne! 825 Calbvmson  AROIZY
Lms ID Run Sequercs ARO1Z3
Acquired on Z3-JAN 1982 =t 18:04
Bapored on 3-AUG-1895 at 10716
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Channel Ttle Channel #25 Calbraton MS1230
ums 1D Run Sequence MS1230
Acquired on 31-DEC-1991 a1 1534
Reported on 3-AUG-1995 at 1016
(4)

3 D 05B: Corn Fodder + 0 05 ppm CGA-15200S; 99 mg injected, S 0 ng found,
0 050 ppm; 96% recovery
4 D.00B Corn Fodder; 187 mg injected; <0 8 ng found, <0 01 ppm

(Recovery results corrected for control values)
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FIGURE 7. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CONTROL CORN FCDDER SAMPLES
{Continued)
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Lime 10 Run Sequance WMS1230
Acgysred on 31-DEC-1961 ot 2000

Repored on 3-AUG- 1908 at 10:17
(6)

5 D.10B: Corn Fodder + 0 10 ppm CGA-152005, 90 mg injected, 8.9 ng found,
0.099 ppm, 99% recovery

3 D.20B: Corm Fodder + 0.20 ppm CGA-152005; 45 mg injected, 10 ng found,
0.22 ppm, 112% recovery

{Recovery results corrected for control values)
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FIGURE 8. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
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FORTIFIED CONTROL CORN GRAIN SAMPLES
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Channel Tile  Crarnel 823 Cafrzton  ARO110
Lima I Aun Sequence  ARD110
Acquired on 10-JAN-1982 ot 1829
Rapormd on 3-AUG-1905 & 1023

{2)

G 00A Corn Grain; 200 mg injected, <0 B ng found; <0 01 ppm
G 01AR Corm Graain + 0 01 ppm CGA-152005, 200 mg injected, 2 4 ng found;

0 012 ppm, 120% recovery \

(Recovery results corrected for contrel values)
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FIGURE 8. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CONTROL CORN GRAIN SAMPLES (Continued)
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Urm 1D Run Sequance  REMW
Acrysined on 19-DEC-1901 «f 2007
Raporsd on 3-AUG-1905 ot 1024
(4}

3 G 0S5AR Corn Graan + 0.05 ppm CGA-152005, 100 mg injected, 4 3 ng found,
0 042 ppm; B6% recovery
4 G 00BR: Corn Graain; 200 mg injected, 0 72 ng found, <0.01 ppm (0 004 ppm)

(Recovery results corrected for control values)
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FIGURE 8. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CONTROL CORN GRAIN SAMPLES (Continued)
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Lima 1D Fun Sequance  REMW3Y
Accuired on 19-DEC-1901 of ZX10
Reported on 3-AUG-1905 ot 10225
(6}

5 G 10AR Corn Grain + 0.10 ppm CGA-152005, 100 mg injected, 11 ng found,
¢ 11 ppm, 106% recovery

6. G 20AR Corn Grain + 0 20 ppm CGA-152005, S0 mg injected, 9 9 ng found,
0.20 ppm, 97% recovery

(Recovery results corrected for control values}
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REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND

FORTIFIED CONTROL CORN FLOUR SAMPLES
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Acquired on 21-JAN-1962 ot 19:18
Raporied on 3-AUG-190% a1 1028

FLR O Ceorn Flour,
FLR.01lA:Corn Flour + 0.01 ppm CGA-152005, 200 mg injected; 2 1 ng found,

0.010 ppm, 97% recovery

(2}

200 mg injected, <0 8 ng found, <0 01l ppm

{Recovery results corrected for control values)
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REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND

FORTIFIED CONTROL CORN FLOUR SAMPLES (Continued).
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Raported on 3-ALG-1995 at 1028
{(3)
3 FLR 05 Corm Flour + 0 05 ppm CGA-152005; 100 mg injected; 5 2 ng found,

0.052 ppm; 102% recovery

{Recovery results corrected for control values)
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FIGURE 10. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CCRN OIL SAMPLES
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Acqured an 17-JAN-1902 M 2022
Raponed on 3-AUG-1995 o 1028

{2)

1. 011.0 Corn Crude 011, 200 mg injected, <0.8 ng found; <0.01 ppm
2 011 01B- Corn Crude 01l + 0 01 ppm CGA-152005; 200 mg injected, 1 7 ng
found, 0.009 ppm; 87% recovery

{(Recovery results corrected for control values)
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FIGURE 10. REPRESENTATIVE CHROMATOGRAMS FOR CONTROL AND
FORTIFIED CORN OIL SAMPLES (Continued)
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(3)

3 C1l 05A Corn Crude Qi1l + 0 05 ppm CGA-152005, 100 mg injected, 4.2 ng
found, 0 042 ppm, B4% recovery

{Recovery results corrected for control values)

FRGE

o



AG-590C
Page 48 of 54

FIGURE 11. REPRESENTATIVE CHROMATOGRAMS FOR 4C-CGA-152005
TREATED CORN FORAGE SAMPLES
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1 FLP 0C 0-Day Corn Forage, 195 mg injected, <0 8 ng found; <0 01 ppm
2 FLP SB. 0-Day Corn Forage treated with phenyl-'‘C-CGA-152005, 3.9 mg
injected; 6.0 ng found, 1.63 ppm

(Sample values corrected for procedural recoveries <100%}
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FIGURE 1l1. REPRESENTATIVE CHROMATOGRAMS FOR !4C-CGA-152005
TREATED CORN FORAGE SAMPLES (Continued)
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Raporiad on  3-AUG-1995 ot 121
(4)

3 FLT.0C O0-Day Corn Forage; 195 mg injected, <0 8 ng found, <C 01l ppm
4 FLT.SA 0 Day Corn Forage treated with triazine-'*C-CGA-152005, 3.9 mg
injected, 6 2 ng found, 1 69 ppm

{Sample values corrected for procedural recoveries <100%)
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FIGURE 12. REPRESENTATIVE CHROMATOGRAMS FOR 4C-CGA-152005
TREATED CORN FODDER SAMPLES
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(2)

1 XFT OC Corn Fodder (Foliage) 186 mg injected, <0 8 ng found,lfo 01 ppm
2 XFT_IA Corn Fodder (Foliage) treated with injected triazine-""C-
CGA-152005, 96 mg injected, 11 ng found, 0 14 ppm

(Sample values corrected for procedural recoveries <100%)
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FIGURE 12. REPRESENTATIVE CHROMATOGRAMS FOR 14C-CGA-152005
TREATED CORN FODDER SAMPLES (Continued)

Ciba-Geigy Muttichrom 2 0 (Q)

Analysis Name {168) 25 REMW39 3 1
SPRAYED 54-913 Control Amecunt 1000

120 Muttichrom

F
L

-
-
w

o
(CGA-152005)

Intansity (mV)
]
tn

100 F H
9 5 f L 1 1 1 1
00 10} 00 50 00 i) 0 w00
Time {(minutes)
Instrument  KRATOS Mathod AEMW39
Channel Tile Channel #25 Calibrabon REMW39
Lims D Aun Sequence REMW2I9

Acquered on 7-JAN-1992 at 1801
Reported on 3-AUG-1995 at 10 35

(3)

Ciba-Gegy Muticryom 2.0 (Q)

Ahsiyss Name  [168] 25 AEMWIS A1
SPAAYED 54412 Swmole  Amount 1000

120 . Muichvom
v
ns
1.0 = g
s 3
E s | o
F3
§|on F
95 L ; " s - L )
00 50 100 1450 200 20 00 B0 4«00
Time {murwsies}
Insrrart | KRATOS pthod REMWIR
Charvel Thia  Charel #25 Calbration REMWR
Lims ID Run Secuence  AEMWIR

Actuired on 7-JAN-1902 at 21:51
Reportsd on  3-AUG-1903 & 10236

(4)

3 FDP 0C: Corn Fodder 184 mg injected; <0 8 ng found, <0 01 ppm
4 FDP SA: Corn Fodder treated with phenyl-'C-CGa-152005, 197 mg
injected, 0.40 ng found; <0.01 ppm

n
)

FRGE



AG~590C
Page 52 of 84

FIGURE 13. REPRESENTATIVE CHROMATOGRAMS FOR 4C-CGA-152005
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injected, <0.8 ng found; <0.01 ppm
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FIGURE 13. REPRESENTATIVE CHROMATOGRAMS FOR 14C-CGA-152005
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values corrected for procedural recoveries <100%)
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