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Hethod for the Analysis of Cyclanlllde (RPA090946)
Re51dues. Common Moiety Method

(Veréion 2.2 for Bovine Milk, Muscle,
Kidney, Liver, and Fat)

I.  INTRODUCTION AND SUMMARY
A. Scope

Cyclanilide (aka. RPA090946)' is an Ethephon synergist
developed by the Rhéne-Poulenc Ag Company (RPAC) for use
on cotton. Applications of RPA090946 to cotton plants
may result in RPA090946 residues in/on the mature plant
and cotton bolls?*. During the ginning process, cotton
fiber is separated from associated plant material (gin
trash) which may subsequently be incorporated into the
diet of dairy cows®. Hence, a method is required for
analysis of RPA090946 residues in dairy cow milk, muscle,
kidney, liver, and fat.

RPA090946 is a 2,4-dichloroaniline derivative (amide) of
cyclopropane-1,l-dicarboxylic acid. The compound can be
hydrolyzed by hot alkali to 2,4-dichloroaniline which
will react with acid chlorides, yielding stable amide
derivatives easily analyzed by gas chromatography
techniques. Using this strategy, this method determines
RPA090946 residues in a variety of dairy cow matrices,
including milk, muscle, kidney, liver, and fat.

B. Principle

RPA090946 residues are hydrolyzed by reflux with hot,
aqueous alkali. The hydrolysis product, 2,4-dichloro-
aniline, is distilled from the reaction mixture, parti-
tioned into methylene chloride (DCM), then reacted with
2-chloropropionyl chloride (CPC) to yield N-(2,4-di-
chlorophenyl)~2-chloropropylamide (2,4-DCPA). Further

iThe terms cyclanilide and RPA090946 are used interchangeably
throughout this document.

2prior metabolism studies have shown that RPA090%46-related
residues in cotton are comprised solely of parent compound [1-(2,4~
dichlorophenylaminocarbonyl)-cyclopropane carboxylic acid].

Up to 20% of the diet. From U.S. Environmental Protection
Agency. Pesticide Assessment Guidelines Subdivision 0. Residue
Chemistry, EPA 540/9-82-023, Document PB83-153981, washington, DC,
l1982.
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purification is effected by Florisil® chromatography.
Quantification of 2,4-DCPA in the final extract is
performed by GC with electron capture detection. For
milk, kidney, and liver, this procedure has approximate
detection and quantification limits (LOQ) for RPA090946
of 0.002 ppm and 0.005 ppm, respectively; for muscle, the
approximate detection and quantification limits are 0.001
ppr and 0.003 ppm, respectively; for fat, the approximate
detection and quantification limits are 0.004 ppm and
0.011 ppm, respectively.

Figure 1 presents the chemical structures of RPA090946
and 2,4-DCPA.

II. MATERIALS AND METHODS

BI

Equipment Suggested Manufacturers:*
Analytical Balance Ohaus GAll0

Boiling Stones, Charccal Fisher Scientific
Distillation Glassware Fisher Scientific

(See Figure 2)

Gas Chromatograph with Hewlett-Packard Model
Electron Capture Detector 5890 Series II
Wide-bore Capability
Split-Splitless Injector

Gas Chromatograph Column: Supelco, 15 M X 0.53
Supelco "Sup-Herb" mmi.d., 0.5 uM film
thickness
General Laboratory Glassware Various
Glass Columns: 11 mm i.d. X Fisher Scientific,
25 cm, equipped with a #K420280-0213

teflon stopcock and a 200-
nlL reservoir

Glass Wool ] Fisher Scientific
Heating Mantles, 1 L Fisher Scientific
pH Paper Fisher Scientific
Rotary Evaporator Fisher Scientific
Single Pan Balance Ohaus E400
Reagents and Standards

‘Equivalent sources of the listed equipment and reagents may

be used.
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Antifoam B®: Sigma Chemical Company, Catalog #A-5757
Acetone: Fisher Optima Grade

2=Chloropropionyl Chloride (CPC): Aldrich

50% CPC in DCM:

Cyclohexane:

Diethylether (EtOEt):

6% Diethyléther in Hexane:

Dry Ice™: Local Supplier

Chemical
Company, 98% Catalog
#15,713-9. cCaution:
Severe lachrymator

See Note 5.

When prepared as described in
Note 5, the reagent contains
50% CPC in methylene chloride.

Fisher HPLC Grade

Fisher Anhydrous

Dilute 30 mL of di-
ethylether to 500 mL
with hexane.

Ethyl Acetate: Fisher Optima Grade

Florisil®: 100-200 mesh, Fisher Scientific

Activate Florisil® overnight at 150°cC.

Cool and

store in a desiccator; the reagent is stable for 12

nonths.
Hexane:

Igepal® CO-660:

10% (w/w) aqueocus lgepal®:

Methanol:

Methylene Chloride (DCM):

Potassium Hydroxide:

3N Aqueous KQOH:

Sodium Chloride:
Sodium Bicarbonate:

RPA090946: ver, 2.2
June 9, 1995
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Fisher Optima Grade

Rhéne-Poulenc, Inc. Princeton, NJ.

Dissolve 10 g of
Igepal® in 90 g of
distilled water.

Fisher Optima Grade

Fisher Optima Grade
Fisher Scientific
Dissolve 168 g KOH pellets in 1
L of distilled water. Cool to
room temperature.
Fisher Scientific
Fisher Scientific
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Sodium Sulfate (anhydrous): Fisher Scientific
(ACS grade)

Water: Distilled and/or Deionized

Cyclanilide (aka. RPA090946 and 1-(2,4-dichlorophenyl-
aminocarbonyl )~-cyclopropane carboxylic acid), available
from Rhdéne-Poulenc Ag Company (RPAC).

N-(2,4-dichlorophenyl)-2-chloropropylamide (2,4-DCPA),
available from RPAC.

Analytical Procedure

C.1 Sanmple Preparation

RPAQ90946:

For muscle, liver, kidney, and fat, homogenize the
sample thoroughly in a grinder, then freeze pending
analysis. For milk, mix <thoroughly and freeze
pending analysis. Just prior to subsampling for
analysis, milk should be thawed, then vigorously
mixed again to homogenize the cream and milk.

C.2 Hydrolysis/Distillation

a. Weigh a 10 g sample (5 g for fat) into a 1-L
boiling flask. Quality control fortifications
are made at this point; for untreated control
(UTC) samples analyzed parallel with the
fortified samples, add neat methanol equiva-
lent to the largest volume used for fortifica-
tion.

b. Add 6 mL of 10% Igepal®, 32 drops of Antifoam
B®, and charcoal boiling stones to the sample
(Note 1).

C. Add ca. 300 nL of 3N aqueous KOH to the sam-
Ple. Swirl to mix. Securely attach the
sample flask to a distillation apparatus
(Figure 2), then bring the extract to a roll-
ing boil (Note 2). Collect 2100 mL of distil-
late (2200 mL for fat samples, Note 3) in a
beaker or Erlenmeyer flask.

C.3 Dichloropethane Partition
a. Transfer the distillate into a 125-mL separa-
tory funnel (250-mL teo 1-L for fat samples)

using ca. 15 mL of dichloromethane (DCM). Add
ca. 0.25 g of sodium chloride (Note 4).

ver. 2.2 Page B of €6
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b. Mix the phases vigorously (ca. 30 seconds).
After phase separation, percolate the lower
DCM layer through a tightly-packed glass-wool
plug (pre-washed with DCM) into a flask.
Repeat the partition sequence two more times
with ca. 15 mL of DCM each time. Pool the DCM
extracts; discard the aqueous phase. Rinse
the glass wool plug with 2 x ca. 15 mL of DCM.

c. Add 5-10 drops of 50% 2-chloropropionyl chlo-
ride (CPC) reagent to the DCM solution (Cau-
tion: Severe lachrymator!, also, see Note 5).
Allow to react at reoom temperature for 30

minutes. The reaction product is N={(2,4-
dichlorophenyl)-2-chloropropylamide (2,4-
DCPA) .

d. Rotary-evaporate the DCM extract to near-
dryness. Add ca. 10 mL of cyclohexane, then
rotary-evaporate to dryness. Repeat the

cyclohexane addition once more, then rotary-
evaporate the sample to dryness (Note 6).

C.4 Florisil® cChromatography

a. Prepare a Florisil® clean-up column as fol-
lows: Seat a small plug of glass wool in a 11
mm i.d. glass colunn. Rinse the column and
glass wool with diethylether and allow to air
dry. Add 1 gram of fully-activated Florisil®
to the column. Top the Florisil® with a small
amount (ca. 0.5 cm) of anhydrous sodium sul-
fate. Do not pre-equlllhrate the column with
solvent. The column is now ready for use.

b. Dissolve the dry residue from C.3.d4 in 10 mL
of hexane. Transfer 4 mL of the solution to
the top of the Florisil® column, taking care
not to disturb the column surface. Percolate
the sample into the column (ca. 2 drops/
second), then wash the column sides with ca.
40 nL of hexane. Percolate the rinse through
the column. Discard all eluants to this point
(Note 7).

c. Elute 2,4-DCPA from the column with 50 mL of
6% EtOEt in hexane (Note 8).

d. Rotary~evaporate the eluant to dryness.
Dissolve the dry residue in a known volume of
ethyl acetate (for LOQ residues, generally 2
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mL. for milk,
1.5 mL for fat).

liver, kidney, and muscle, and

Dilute with ethyl acetate as

necessary to maintain the analyte concentra-

tion within the standard curve range.

Submit

the sample for GC/ECD analysis as described in

Step D.

D. G Chromato

D.1 Equipment

A gas chromatograph equipped with an Electron

Capture Detector

is required.

Split-splitless

injection and wide-bore capabilities are suggested.

GC Colunmn:

Supelco Sup-Herb® (Catalog #2-
5322), 15 M length, 0.53 mm
i.d., 0.5 uM fiilm. Other col-
umns may be substituted if they
give satisfactory resolution
between the 2,4=-DCPA analyte
and any interferences.

D.2 Suggested Operating Conditions

Temperatures:

Injector: 230°C, 2 mm dia. open glass insert

Detector: 300°C
Column:

Initial:
Ramp Rate 1:

Ramp Rate 2:

Gas flows:

Carrier Gas:

Injector Purge:

Split Vent:

RPA090946: ver. 2.2
June 9, 1995

RPAC Study: EC-95-294

95°C, hold 1 min.
40°C/min to 180°C,
hold 5 min.
40°C/min to 280°C,
hald 3.00 min.

He, 7.9 mL/min at 95°C,
head pressure = 3.0 psi.
Constant flow off.

He @ 3.5 mL/min.

He @ 20-75 mL/min, on @
0.75 min.

Page 10 of 66
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Detector make up: N, 8 65+70 mL/min.
Injection: 2 pl, Split/Splitless
D.3 confirmatory Column

A DB-5 capillary column may be used to confirm
RPA090946 residues in sample extracts. Suggested
operating parameters are as noted below:

GC Column: DB-5, 30 M X 0.53 mm, 1.5 uM
film thickness, J & W Scientif-
ic, 91 Blue Ravine Road, Fol=-
som, CA 65630-4714.

Temperatures:
Injector: 230°C, 2 mm dia. open glass insert.
Detector: 360“0
Column:

5

Initial: 95°C, hold 1 min.

Ramp Rate 1: 40°C/min to 250°C,
hold 5 min.

Ramp Rate 2: 40°C/min to 280°C,
hold 3.00 min.

Gas flows:

Carrier Gas: He, 4.7 mL/min at 95°C,

head pressure = 3.0 psi.
Constant flow off.
Injector Purge: He @ 4.0 mL/min.
Split Vent: He @ 29 mL/min, on @

0.75 min.
Detector make up: N, @ 65 mL/min.
Injection: 2 pl, Split/Splitless
E. calibration Procedures
E.1 Preparation of Standard Solutions

a. Stock solutions of RPA090946 are made in
methanol and are stored in a freezer; stock
' concentrations are approximately 1.0 mg/mL.

RPAQ90946: ver. 2.2 Page 11 of &6
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b. Dilutions of RPA090946 are made at appropriate
concentrations for fortification standards.
These dilutions are made in methanol®. Sta-
bility of these solutions during freezer stor-
age in the dark is at least 4 months.

C. Stock solutions of N-(2, 4-d1chlorophenyl) 2~
chloropropylamlde are made in ethyl acetate
and are stored in a freezer. GC standards are
prepared in ethyl acetate from the stock
solutions. Stab111ty of this analyte during
freezer storage is at least 4 months.

E.2 Detector cCalibration

The sensitivity of the ECD detector is monitored by
injecting 2,4-DCPA standards before, between, and
after the samples. The suggested mass range is 10
Pg to 240 pg 1n]ected 2,4~-DCPA must be detectable
at the chosen minimum concentratlon. A minimum
standard of 36.7 pg 2,4-DCPA injected (24.5 pg for
fat) and a final dllutlon volume of (a) 2 mL for a
10 gram milk, kidney, liver, or muscle sample, or
(b) 1.5 mL for a 5 gram fat sample, results in a
calculated residue of 0.01 ppm RPA090946.

Under the conditions of this assay, 2,4-DCPA elutes
from the GC column at 5 to 6 minutes after in-
jection. The GC/ECD limit of detection for 2,4-
DCPA (injected as a solution of pure standard) is
510 pg injected.

F. Methods of Calculation
F.1 Injection Sequence

Run sequences are started and ended with one or two
standards; standard injections are made throughout
the run, generally with no more than two sample
injections between each standard. A standard curve
of 2,4-DCPA concentration (ng/mL) versus peak
he:.ght or area is constructed using a method of

SAcetone was used as the diluent for fortification standards
during methods development research. However, acetone should be
avoided since alkali from the hydrolysis/distillation step
catalyzes formation of numerous acetone condensation products.
These products are not removed by the Florisil® clean-up step, are
detected by the GC/ECD, and may confound quantification of the 2,4-
DCPA analyte.

RPAQ90946: ver. 2.2 Page 12 of 66
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G.

RPA090946:

curve generation appropriate for the GC/ECD instru-
mentation. The construction may be linear, qua-
dratic or logarithmic.

Calculations

Calculate ppm values for RPA090946 residues using
the following equation:

(1) Mulmﬂnmm;h

{ng/mL Final Extract) X (mL Final Bxtract)

Ppa = 10 mL Florisil Total Volume 1 1 ug
x 4 mL Florisil Aliguot Volume 10 grams x 1000 ng xtr.oe

{(2) For fat;

(ng/mL Final BExtract) X (mlL Final Extract)

PP = x 10 mL Florisil Total Volume 1 1 ug X1.09
4 mL Florisil Aligquot Volume 5 grams 1000 ng )

The "1.09" conversion factor corrects for molecular
weight differences between 2,4-DCPA and RPA090946.
The molecular weights for RPA090946 and 2,4-DCPA
are 274.1 g/mole and 252.5 g/mole, respectively.

For fortified-control samples, use the following
equation to calculate the percent recovery:

% Recovery = {ppm Found) - (ppm Control)) X 100

ppm Fortified

Interferepces

G.1

ver.

June 9, 1995

sSample Matrices

In bovine matrices, there are only minor interfer-
ences at the target quantification limit of 0.01
ppm. There are two peaks near the retention time
for 2,4-DCPA, one before and one after the analyte,
and the GC parameters should be optimized to maxi-
mize resolution between 2,4-DCPA and these poten-
tial interferences. The interferences are from the
CPC reagent and are not removed by the Florisil®
cleanup column.

2.2 Page 13 of &6
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Despite the, substantial clean-up procedures em-
ployed in this method, extensive sample injections
do cause some undesirable chromatographic effects,
most notably reduced instrument sensitivity towards
2,4-DCPA. This problem 1s corrected by cleaning
the injector insert and cutting 10 - 20 cm from the
proximal end of the column.

G.2 0Ot jcides

A specificity study has been conducted for this
method using compounds with tolerance levels estab-
lished for cotton matrices and/or bovine tissues.
The compounds were analyzed as reagent spikes at
fortification levels of =10 or =100 ppm. Only one
compound (profluralin, 0.011 ppm equivalent) inter-
fered with the quantification of RPA090946 on the
Sup-Herb® analytical column. Injection of the
sample obtained from this compound on the DB-5
confirmatory column indicated that adequate separa-
tion between RPA090946 and the interference peak
could be achieved for accurate gquantification of
RPAO90946.

G.3 Sclvents and Reagents

The solvents specified in this procedure do not
present any interferences at the target LOQ.
However, do not use cotton in place of glass wool
where the latter is indicated unless the cotton has
been tested for interferences; numerous ECD sensi-
tive compounds which interfere with 2,4-DCPA analy-
sis may be co-extracted from cotton in the assay.

G.4 Glassware

No interferences are detected from the labware at
the stated 1.OQ. Glassware used for sample analysis
is pre-rinsed with acetone, then dried prior to
use. Glass vessels are recommended for all steps
without substitutions with plastic.

ITI. METHODS VALIDATION
A. Experimental Design
A complete validation study for this method was per-
formed. The method was validated in cow milk, muscle,

liver, kidney, and fat. The RPA090946 fortification
levels for each matrix were 0.00 ppm (5 samples), 0.01

RPA0OS0946: ver. 2.2 Page 14 of €6
June 9, 1995

RPAC Study: EC-95-294 ‘ Page 172



o

ppm (7 samples), 0.05 ppm (5 samples), and 0.50 ppm (5
samples) analyzed over two days as follows: ‘

1. Three UTC samples, 4 UTC samples fortified at 0.01
ppm RPA090946, 2 UTC samples fortified with 0.05 ppm
RPA090946, and 2 UTC samples fortified with 0.50 ppm
RPA090946 were analyzed on day 1 for each substrate.

2. Two UTC samples, 3 UTC samples fortified at 0.01 ppm
RPA090946, 3 UTC samples fortified with 0.05 ppm RPA- .
090946, and 3 UTC samples fortified with 0.50 ppm
RPA0O90946 were analyzed on day 2 for each substrate.

3. The average apparent residue (ppm) of RPA090946 in
the five UTC samples analyzed in steps 1 and 2 above was
determined. The standard deviation (ppm) of the seven
UTC samples that were fortified at 0.01 ppm RPA090946 in
steps 1 and 2 was determined.

4. The minimum detectable 1limit (MDL) for RPA090946 was
calculated by summing the average residue of the UTC
samples and 3-times the sample standard deviation of the
UTC samples that were fortified at 0.01 ppm RPA090946.

The MDL is defined as the minimum concentration of
RPA0O90946 that can be measured and reported with 99%
confidence that the analyte concentration is greater than
zero.

5. The limit of quantification (LOQ) for RPA090946 was
calculated by summing the average residue of the UTC
samples and 10-times the sample standard deviation of the
UTC samples that were fortified with 0.0l ppm RPA090546.

The LOQ corresponds to an uncertainty of plus-or-minus
30% in the measured residue value at the 99% confidence
level.

6. Precision: The standard deviation of the recovery
at each fortification level divided by the mean recovery
at that level, times 100. Precision was also estimated
by analysis of variance (ANOVA) statistical techniques,
which estimated method precision in the absence of
matrix, fortification level, day-of-analysis, and
interaction main effects.

RPA090946: ver. 2.2 ‘ Page 15 of 66
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7. Accuracy: The net residue® divided by the fortifi-
cation level, times 100.

erence terjals

Specific reference materials used during the conduct of
the method validation study are described in Table 1.

control Matrices

The method was validated using untreated Holstein milk.
Liver, kidney, fat, and muscle tissues of unknown variety
were obtained from a local beef market.

!' !. EEE. .

The extraction efficiency of the method was tested by
analyzing goat tissues (liver and kidney, Hazelton Europe
study number 198/72) containing incurred :*C-RPA090946
residues. Aliquots of appropriate fractions derived from
the method were analyzed for radicactivity; the final
extract was also assayed by GC/ECD.

lidation Result

Analyte recoveries obtained from the method validation
studies are presented in Tables 2 through 6. By matrix,
the mean recoveries over all fortification levels were
(a) milk; 98.1%, (b) muscle; 108.1%, (c) kidney; 108.1%,
(d) fat; 99.8%, and (e) liver; 99.2%.

The recovery data were analyzed by analysis of variance
(ANOVA) as presented in Table 7. The ANOVA error mean
square (8.6) estimates o0*, the recovery population
variance of the method. Thus, the estimated method
standard deviation is /8.6 = 2.93, giving an estimated
method recovery performance of 102.7% + 2.93% (COV =
2.9%), independent of any matrix, fortification level, or
interaction main effects.

The ANOVA data indicated significant main effects on
recovery of RPA090946 due to matrix, fortification level,
day-of-analysis, and interaction. Main effects due to
matrix were significant because recoveries from kidney
and muscle tended higher than for liver, milk, and fat.
Similarly, recovery at the 0.50 ppm (93.4%) fortification
level was significantly lower than at 0.01 ppm (107.6%)

*Net residue = ppm found minus average ppm measured in the

associated controls.
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and 0.05 ppm (105.0%). There was a small significant
effect (p < 0.05) due to day of-analysis (Day 1 = 103.4%
and Day 2 = 102.0%). However, during routine applica-
tions of the method at other laboratories, acceptance
criteria for individual data sets should be based upon
independently-derived evaluations of method performance.

From the results of analysis of the control samples and

-0.01 ppm fortifications, the MDL for each matrix was

G.

RPA090946:

calculated at 0.0021, 0.0008, 0.0013, 0.0022, and C.0036
ppm for milk, muscle, kidney, liver and fat, respective-
ly. The calculated LOQ for each matrix was 0.0058,
0.0026, 0.0042, 0.0063, and 0.0113 ppm for milk, muscle,
kidney, liver and fat, respectively (Table 8).

The recovery results also indicate the method has a high
degree of precision and accuracy (Table 9). Mean
recoveries of RPA090946 from all matrices at all fortifi-
cation levels ranged from 88.1 to 114.2% while the
coefficients of variation varied from 1.3 to 10.3%.

A total of 11-12 chemist-hours is required for hydroly-
sis, distillation, partitioning, derivatization, and
cleanup of a set of 11 samples. Chromatographic analysis
is unattended and automated.

tion Effici Result

Extraction of C-RPA090946 residues from radioclabeled
dairy goat liver and kidney by the method was highly
efficient; the method recovered 89.1% and 94.9%, respec-
tively (average of duplicate analyses), of the radio-
labeled residues in the terminal GC fractions. Residue
recoveries measured from the same extract by GC/ECD were
101.1% and 105.0% for liver and kidney, respectively.

conclusions
Based upon data obtained from the method wvalidation

studies, the performance of this method is summarized as
follows:

(1) Recoveries of RPA090946 from kidney and muscle
averaged 108.1%.

(2) Recoveries of RPAC90946 from milk, liver, and fat
averaged 98.1%, 99.2, and 99.8%, respectively.

(4) Recovery of RPA090946 from bovine matrices was
dependent upon matrix, fortification level, day-of-
analysis, and interaction. However, the dif-

ver., 2.2 Page 17 of 66
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IV. NOTES

Note 1: Foaming is controlled by liberal use of antifoam reagents
during distillation (also see Note 2 below).

Note 2: All joints in the distillation apparatus must be firmly
sealed to prevent loss of the volatile 2,4-dichloroanil-
ine. Foam and/or boiling extract should not "bump" or.
reflux over into the collection flask. If this occurs
excessively (>2 nmL), the distillate may be transferred
back into the coocled reflux flask and re-distilled. The
distillation requires ca. 1 hour to cecllect 100 mL. The
pH of the distillate ranges from near-neutral to slightly
basic. The 2,4-dichloroaniline product is recovered
gquantitatively in the condensate; it is not necessary to
trap the aniline as the salt via addition of acid to the
collection flask.

Kidney samples must be distilled gently. Use low heat!;
otherwise, excessive foaming occurs in spite of the
antifoam reagents.

Note 3: More distillate must be collected from fat samples for
acceptable recovery of analyte. The reason is not known,
but distillation-pot residuals do contain a precipitate
(probably soap) which may sequester the 2,4-dichloroanil-
ine product and slow its distillation.

Note 4: The sodium chloride prevents emulsions.

Note 5: Each lot of CPC should be pre-qualified prior to use
since substandard lots have been noted by developers of
this method. To pre-qualify the reagent, pipet 10-15 ug
of 2,4-dichloroaniline {in acetone or another suitable
solvent) into ca. 45 mL of DCM. Add 5-10 drops of CPC
reagent and allow to react for 30 minutes. Evaporate the
sample as noted in Step C.3.d, dissolve the product in
250 mL of ethyl acetate, then analyze by GC/ECD. The
yield should exceed 90%.

Substandard lots of CPC probably contain water. Water
slowly hydrolyzes CPC, yielding acetic and hydrochloric
acids. When added to sample extracts, these acids form
salts with 2,4-dichlorcaniline, rendering the latter
unavailable for reaction with CPC.

Substandard lots of CPC may be cleaned up as follows:
Caution: Perform all operations in a fume hood with
proper self-protective equipment!. In a separatory
funnel, dilute ca. 100 nmL of CPC with ca. 100 mL of DCM.
Wash the solution twice with ca. 100 mL of 5% aqueous

RPAO90946: ver. 2.2 Page 19 of 66
June 9, 1995

RPAC Study: EC-95-294 Page 177



(3)

(6)

ferences were small and have no practical meaning
regarding routine performance of the method since
mean recoveries were always well-within established
EPA guidelines for recovery of analytes (70% -
120%).

Inherent method precision for bovine matrices is
estimated (by ANOVA) at 2.9% of the mean recovery
(p = 102.7%).

Recovery of *C-RPA090946 residues by the method
from radiolabeled goat liver and kidney tissues is
nearly quantitative as measured by scintillation
analysis (92.0%), and quantitative by GC/ECD analy-
sis (103.0%).

Original raw data and the original report for the methods
validation research are archived at the RPAC archives in
Research Triangle Park, NC.

RPA090946: ver.
June 9, 1995
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Note 6:

Note 7:

Note 8:

RPA090946:

sodium bicarbonate each time (Caution: Do not cap the
separatory funnel. Instead, vigorously swirl the
reagents in the un-capped separatory funnel. The
reaction between bicarbonate and acids contained in the
CPC reagent yields carbon dioxide which can rapidly
pressurize and cause failure of a sealed separatory
funnel!). The pH of the aqueous bicarbonate layer should
remain neutral to sliightly-alkaline (pH paper). Wash the
DCM with distilled water (100 mL), then percolate the
DCM/CPC layer through a cone of anhydrous sodium sulfate;
discard the aqueous layer. The final product should be
a clear, colorless solution. If the solution is cloudy,
dehydrate the product through a second cone of sodium
sulfate. Pre-qualify the product as noted above and
store the solution in a tightly-capped, amber bottle over
granular sodium sulfate (anhydrous) in the refrigerator.
Periodically check the sodium sulfate; it should remain
free-flowing with no lumps, which would indicate the
presence of water.

Addition of cyclohexane and subsequent rotary-evaporation
helps remove excess CPC from the sample. Limited studies
have indicated up to a 10% loss of 2,4-DCPA during
rotary—-evaporation at elevated water-bath temperatures.
Thus, rotary-evaporations should be conducted at-or-below
room temperature.

The pre-wash with hexane elutes several matrix-~ and
reagent-related chromatographic interferences (especially
from CPC) from the sample. Caution: The 2,4-DCPA
analyte can be eluted from the column if rinsed with
excess hexane.

Fractionation parameters for each batch of Florisil® must
be independently evaluated.

ver. 2.2 : Page 20 of 66
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V. IABLES
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Table 1. S8tandard Reference Materials.

RPADS0946, 1-{2,4-dichlorophenyl-

aminocarbonyl }-cyclopropane car-
boxylic acid, CAS $113136-77-9

45EARLIL

2,4-DCPA, N-{2,4-dichlorophenyl)-
2-chioropropylanide

RPAD90946: ver. 2.2
June 9, 1995

RPAC Study: EC-95-294
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Table 2. Recovery of RPA(090946 Residues from Bovine Milk.

Horizon
Laboratory Control Fortification ppm Corrected P
Number Matrix Level Found ppm (a) Recovery
UTC Samples
10123-1R  Whole Milk 0.00 ppm 0.00047 - -
10123- 2R Whole Milk 0.00 ppm 0.00044 - —
10123-3R Whole Milk  0.00 ppm 0.00049 —
10123-12R Whole Milk (.00 ppm 0.00042 - —
10123-13R Whele Milk 0.00 ppm_ 0.00048 — -

Average 0.00046 — —
Std. Dev. 0.00003 o —

(.01 ppm Fortifications

101234R  Whole Milk  0.01 ppm 0.01140 0.01094 109.4
16123-5R  Whole Mitk  0.01 ppm 0.01106 0.01060 106.0
10123-6R = Whole Milk (.01 ppm 0.01017 0.00971 9.1
10123-7TR Whole Milk  0.01 ppm 0.01036 0.00990 99.0
10123-14R  Whoie Milk  0.01 ppm 0.00995 0.00949 94.9
10123-15R  Whoie Milk  0.01 ppm 0.01031 0.00985 98.5
10123-16R ~ Whole Milk (.01 ppm 0.01017 0.00971 97.1
Average 100.3
Std. Dev. 5.32
COV (b) 5.3%

{a) ppm found are corrected for the average RPA090946 residue found in the companion control
sampies.
{b) COV = Coefficient of Variation.

RPA090946: ver. 2.2 Page 23 of 66
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Table 2(Cont’d).

Recovery of

RPA090946 Residues from BRovine

Milk.
Horizon
Laberatery Control Fortification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery
0.05 ppm Fortifications
10123-8R~ Whole Milk  0.05 ppm 0.05041 0.04995 9.9
10123-9R  Whole Milk  0.05 ppm 0.04988 0.04942 98.3
10123-17R. Whole Milk 0.05 ppm 0.05239 0.05193 103.9
10123-18R  Whole Mitk 0.05 ppm 0.05128 0.05082 101.6
10123-19R  Whole Miik 0.05 ppm 0.05192 0.05146 102.9
Average 1014
Std. Dev. 207
COV (b) 2.0%
0.50 ppm Fortifications
10123-10R  Whole Milk 0.50 ppm 0.45054 0.45008 90.0
10123-11R  Whole Milk 0.50 ppm 0.46098 0.46052 92.1
10123-20R  Whole Milk 0.50 ppm 0.45830 0.45784 91.6
10123-21R  Whole Milk 0.50 ppm 0.49020 0.48974 919
10123-22R  Whole Milk 0.50 ppm 0.43784 0.43738 871.5
Average %91.8
Std. Dev. 3.87
COV (b) 4.2%
Grand Average 98.1
Std. Dev. 5.77
COV (b) 5.9%

(a) ppm found are corrected for the average RPAU90946 residue found in the companion control

samples.

{b) COV = Coefficient of Variation.

RPAD90946: ver. 2.2
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Table 3. Recovery of RPA090946 Residues from Bovine Liver.

Horizon '

Laboratory Control Fortification ppm Corrected P
Number Matrix Level Found ppm (a) Recovery

UTC Samples

10123-67 Liver 0.00 ppm 0.00000 --- -
10123-68 Liver 0.00 ppm 0.00062 - -
10123-69 Liver 0.00 ppm 0.00030 - -
10123-78 Liver 0.00 ppm .00055 - —
10123-79 Liver 0.00 ppm 0.00000 - —

Average - 0.00039 - ! -
Std. Dev. 0.00037 - —

0.01 ppm Fortifications

10123-70 Liver 0.01 ppm 0.01094 0.01055 105.5
10123-71 Liver 0.01 ppm 0.01087 0.01048 1048
10123-72 Liver 0.01 ppm 0.01152 0.01113 111.3
10123-73 Liver 0.01 ppm 0.01132 0.01093 109.3
10123-80 Liver 0.01 ppm 0.01014 0.00975 97.5
10123-81 Liver 0.01 ppm 0.01011 0.00972 97.2
10123-82 Liver 0.01 ppm 0.01014 0.00975 97.5

Average 103.3

S1d. Dev. 5.9%4

COV (b) 5.8%

(a) ppm found are corrected for the average RPAU90946 residue tound in the companion control
samples.
{b) COV = Coefficient of Variation.
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Table 3(Cont’d).

Recovery of
Liver.

RPA090946 Residues from Bovine

Horizon
Laboratory Conitrol Fortification pPpm Corrected %
Number Matrix Level Found ppm (a) Recovery
0.05 ppm Fontifications

10123-74 Liver 0.05 ppm 0.05164 0.05125 102.5

10123-75 Liver 0.05 ppm 0.05218 0.05179 103.6

10123-83 Liver 0.05 ppm 0.04915 0.04876 97.5

10123-84 Liver 0.05 ppm 0.04852 0.04813 96.3

10123-85 Liver 0.05 ppm 0.05177 0.05138 102.8
Average 100.5
Sud. Dev. .37
COV (b) 3.4%

0.50 ppm Fortifications

10123-76 Liver 0.50 ppm 0.47246 0.47207 9.4

10123-77 Liver 0.50 ppm 0.46859 0.46820 93.6

10123-86 Liver 0.50 ppm 0.45466 0.45427 90.9

10123-87 Liver 0.50 ppm 0.44851 0.44812 89.6

10123-88 Liver 0.50 ppm 0.45923 0.45884 91.8
Average 92.1
Std. Dev. 1.97
COV (b) 21%

Grand Average 99.2

Std. Dev. 6.33
COV (b) 6.4%

(a) ppm found are corrected for the average RPAU90946 residue found in the companion control

samples.

(b) COV = Coefficient of Variation.

RPA090946: ver. 2.2
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Table 4. Recovery of RPA090946 Residues from Bovine Kidney.

Horizon

Laboratory Control Fortification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery

UTC Samples

10123-45 Kidney 0.00 ppm 0.00000 - —
10123-46 Kidney 0.00 ppm 0.00000 -- -
10123-47 Kidney 0.00 ppm 0.00000 - -
10123-56 Kidney 0.00 ppm 0.00000 - -
10123-57 Kidney 0.00 ppm 0.00000 — -

Avcrage 0.00000 - -

Std. Dev. 0.00000 — -
0.01 ppm Fortifications

10123-48 Kidney 0.01 ppm 0.01170 0.01170 117.0
10123-49 Kidney 0.01 ppm 0.01148 0.01148 1148
10123-50 Kidney 0.01 ppm 0.01168 0.01168 116.8
10123-51 Kidney 0.01 ppm 0.01192 0.01192 119.2
10123-58 Kidney 0.01 ppm 0.01087 0.01087 108.7
10123-59 Kidney 0.01 ppm 0.01146 0.01146 1146
10123-60 Kidney 0.01 ppm 0.01081 0.01081 108.1

Average 114.2

Std. Dev. 4.23

COV((b) - 37%

(a) ppm lound are corrected {or the average RPAU9US46 residuc found in the companion control
samples.
(b) COV = Coefficient of Variation.
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Table 4(Cont’d).

Recovery of RPA090946 Residues from Bovine

(a) ppm found are corrected for the average RPAU9U946 residuc found in the companion control

samples.

(b) COV = Coefficient of Variation.

RPAO090946: ver. 2.2

June 9, 1995

RPAC Study: EC-95-294

Kidney.
Horizon
Laboratory Control Fortification PpPm Corrected To
Number Matrix Level Found ppm (a) Recovery
0.05 ppm Fortifications
10123-52 Kidney 0.05 ppm 0.05659 ' 0.05659 113.2
10123-53 Kidney 0.05 ppm 0.05803 0.05803 116.1
10123-61 Kidney 0.05 ppm 0.05516 0.05516 110.3
10123-62 Kidney 0.05 ppm 0.05303 0.05303 106.1
10123-63 Kidney 0.05 ppm 0.05263 0.05263 105.3
Average 110.2
S1d. Dev. 4.60
COV (b) 4.2%
0.50 ppm Fertifications
10123-54 Kidney 0.50 ppm 0.50944 0.50944 101.9
10123-55 Kidney 0.50 ppm 0.49572 0.49572 99.1
10123-64 Kidney 0.50 ppm 0.48158 0.48158 96.3
10123-65 Kidney 0.50 ppm 0.48848 0.48848 97.7
10123-66 Kidney 0.50 ppm 0.46661 0.46661 93.3
Average 91.7
Std. Dev. 3.19
COV (b) 3.3%
Grand Average 108.1
Std. Dev. 8.12
COV (b) 15%
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Table 5. Recovery of RPA090946

Residues from Bovine Muscle.,

Horizon
Laboratory Control Fortification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery
UTC Samples
10123-23 Muscle 0.00 ppm 0.00000 —- -
10123-24 Muscle 0.00 ppm 0.00000 —— -
10123-25 Muscle 0.00 ppm 0.00000 -— -
10123-34 Muscle 0.00 ppm 0.00000 - -
10123-35 Muscle 0.00 ppm 0.00000 — -
Average 0.00000 - -—
Std. Dev. 0.00000 — -
0.01 ppm Fortifications
10123-26 Muscle 0.01 ppm 0.01163 0.01163 116.3
10123-27 Muscle 0.01 ppm 0.01130 0.01130 113.0
10123-28 Muscle 0.01 ppm 0.01151 0.01151 115.1
10123-29 Mauscle 0.01 ppm 0.01094 0.01094 109.4
10123-36 Muscie 0.01 ppm 0.01126 0.01126 112.6
10123-37 Muscle 0.01 ppm 0.01135 0.01135 113.5
10123-38 - Muscle 0.01 ppm 0.01172 0.01172 117.2
Average 1139
Std. Dev. 261
COV (b) 23%

(a) ppm found are corrected for the average RPAU90946 residue found in the companion control

sampies.

(b) COV = Coefficient of Variation.

RPAO90946: ver.
June 9, 1995
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Table 5(Cont‘’d). Recovery of RPA090946 Residues from Bovine

Muscle.
Horizon
Laboratory Control Fortification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery
0.05 ppm Fortilications
10123-30 Muscle 0.05 ppm 0.05475 0.05475 109.5
10123-31 Mauscle 0.05 ppm (.05476 0.05476 109.5
10123-39 Muscle 0.05 ppm 0.05540 0.05540 110.8
10123-40 . Muscle 0.05 ppm 0.05656 0.05696 113.9
10123-41 Muscle 0.05 ppm 0.05521 0.05521 110.4
Average 110.8
Std. Dev. 1.82
COV (b) 1.6%
0.50 ppm Fortifications
10123-32 Muscle 0.50 ppm 0.48827 0.48827 97.7
10123-33 Muscle 0.50 ppm 0.44549 0.44549 89.1
1012342 Muscle 0.50 ppm 0.50241 0.50241 100.5
10123-43 Muscle 0.50 ppm © 0.49420 0.49420 98.8
10123-44 Muscle 0.50 ppm 0.50283 0.50283 100.6
Average 973
Std. Dev. 4.76
COV (b) 4.9%
ICrand Average 108.1
Std. Dev, 7.89
COV (b) 1.3%

(a) ppm found are corrected for the average RPAUY0946 residuc found in the companion control
samples.
(b) COV = Coefficient of Variation.
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Table 6. Recovery of RPA090946 Residues from Bovine Fat.
Horizon .
Laboratory Control Foriification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery
UTC Samples
10123-89 Fat 0.00 ppm 0.00182 - -
10123-90 Fat 0.00 ppm 0.00000 — -
10123-91 Fat 0.00 ppm 0.00000 — -
10123-100R Fat 0.00 ppm 0.00000 - -
10123-101R Fat 0.00 ppm 0.00000 - ——
Average 0.00036 -—- —
Std. Dev. 0.00081 - —
0.01 ppm Fortifications
10123-92 Fat 0.01 ppm 0.01059 0.01023 1023
10123-93 Fat 0.01 ppm 0.01005 0.00969 96.9
10123-94 Fat 0.01 ppm 0.01008 0.00972 97.2
10123-95 Fat 0.01 ppm 0.00997 0.00961 96.1
10123-102R Fat 0.01 ppm 0.01178 0.01142 114.2
10123-103R Fat 0.01 ppm 0.01246 0.01210 121.0
10123-104R Fat 0.01 ppm 0.01221 0.01185 118.5
Average 106.6
Std. Dev. 10.94
COV (b) 10.3%

(a) ppm found are corrected for the average RPA(90946 residue found in the companion control
‘ samples.
(b) COV = Coefficient of Variation.

RPAQ90946: ver.
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Table 6(Cont’d).

Recovery of RPA090946 Residues from Bovine

(a) ppm found are corrected for the average RPA090946 residuc found in the companion control

samples.

(b) COV = Coefficient of Variation.

RPAQS0946: ver.
June 92, 1995

2.2

RPAC Study: EC-95-294

Fat.
Horizon
Laboratory Control Fortification ppm Corrected %
Number Matrix Level Found ppm (a) Recovery
| 0.05 ppm Fortifications
10123-96 Fat 0.05 ppm 0.05026 0.04990 99.8
10123-97 Fat 0.05 ppm 0.04748 0.04712 94,2
10123-105R Fat 0.05 ppm 0.05213 0.05177 103.5
10123-106R Fat 0.05 ppm 0.05196 0.05160 103.2
10123-107R Fat 0.05 ppm 0.05518 0.05482 109.6
Average 102.1
Std. Dev. 5.64
COV (b) 3.5%
0.50 ppm Fortifications
10123-98 Fat 0.50 ppm 0.44315 0.44279 886
10123-99 Fat 0.50 ppm 0.43224 0.43188 86.4
10123-108R Fat 0.50 ppm 0.43957 0.43921 87.8
10123-109R Fat 0.50 ppm 0.44168 0.44132 883
10123-110R Fat 0.50 ppm 0.44836 0.44800 89.6
Average 88.1
Std. Dev. 1.17
COV (b) 1.3%
Grand Average 998
Std. Dev, - 10,83
COV (b) 10.9%
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Table 9. Precision and Accuracy for Recovery of RPA090946 from

Bovine Matrices.

Number Mean
Fortification of Net Standard
Matrix Level (ppm) Samples Recovery Deviation COV (%) (a)
Whole Milk 0.01 7 1003 5.32 53
0.05 5 1014 2.07 20
0.50 5 91.8 3.87 4.2
Muscle 0.01 7 1139 261 23
0.05 5 110.8 1.82 1.6
0.50 5 97.3 4.76 4.9
Kidney 0.01 7 114.2 4.23 3.7
0.05 5 110.2 4.60 4.2
0.50 5 97.7 319 33
Liver 0.01 7 103.3 5.94 58
0.05 5 100.5 3.37 34
0.50 5 921 1.97 2.1
Fat 0.01 7 106.6 10.94 10.3
0.05 5 102.1 5.64 5.5
0.50 5 88.1 1.17 1.3

(a) COV = Coefficient of variation = (standard deviation/mean recovery) X 100.

RPA090946: ver.
June 9, 1995
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VI. EIGURES
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Figure 1. Chemical Structures of RPA090946 and 2,4-DCPA.
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N-(2,4-DICHLOROPHENYL)-2-CHLOROPROPYLAMIDE
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Figure 2. Distillation Unit Setup
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Figure 3. Example Chromatography
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Example Standard Curve
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HL Study #10123
GC011095.4

120 ng/ml 2,4-DCPA
Injection volume: 2 ul

RUN # 6149 FEB 17, 1995 17:23%3:1¢8
START
1F :

| i— =4
ri 5,036
]

STOP

RUN® 5149 FEB {7, 1993 t7:3%9:118

SAMPLEY &
METHOD NHAHE: M&BCPA.MET

IDEHTIFIER ¢ INST HL #%29
I'J
ESTOD-HEIGHT .
RT TYPE AREA WIDTH HEIGHT LAL# AMOUNT NANME

6.036 BB 886799 . 066 223872 LR 882 2,4-DCPA

TCTAL HEIGHT= 223872
MUL FACTOR=1.008Q0E+08

RPA0D90946: ver. 2.2 Page 41 of 66
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HL Study #10123

RUN # 6145 FEE 17. 198% 18122119 GC011095.5
START B0 ng/ml 2,4-DCPA
—_— g : Injection.volume: 2 gl
6,842
1F
STOP

RUNS® 5148 FEBE 17, 1995 18:22119

SAMPLE# z

METHOU NAMWE: M«DCFA.MET

IDENTIFIER ¢ IHET HL #%29

ESTD-HEIGHTY
RT TYPE HREA HWIDTH HEIGHT CAL# AMODUNT HAME
6.842 BB 593543 D66 id8g22 1R 881 .4-DCPA

TOTAL HEIGHT= 143822
MUL FACTOR=!.080RQE+G@

RPAG90946: ver. 2.2 Page 42 of 66
June 9, 1995 .
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HL Study #102123

GC011095.6

FIH # £15% FEE 17-. 132s 139224141
TaRT 50 ng/ml 2,4-DCPA
—__IF Injection volume: 2 ul
o G.dd oz
1F
STOF
RUHN# 133 FEEB 17, 1995 18:24141
SHMFLE#® 1z
METHCED HAME: M«DCPH.MET
IDENTIFIER THET HL #52%
ESTO-HEIGHT
T TYPE HREF/M HIDTH HEIGHT CwHi# MMOUNT HAME
£.B43 BB 3IBe992 i T-3-] A9End 1R . 081 Z.9~0CPh
TOTAHL HEIGHT= “IaeT

MUL FRCTOR=1.0800E+90

RPA090946: ver. 2.2
June 9, 1995

RPAC Study: EC-95-294
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HL Study #10123

MUL FRCOTOR=L, 00BBE+go

RPAD90946: ver. 2.2
June 9, 1995
RPAC Study: EC-95-294

SER  START
FUN ® G144 FEB 17. 1993 ]61@3:5: GC011095.7 .
ETART 20'ng/@l 2,4-DCPA
—— e F Injection volume: 2 ul
5.045
1F
STOP
RUNE  £144 FEEB 17, 19%% 156:@7%:52
SHMFLE®R 1
METHOLD M&aME: M»OCFA,MET
IDEWNTIFIER IHNST HL #52%
E3TD-HEIGHT
_RT T¥PE HREA  WIDTH HEIGLHT CHl# WHMOUNT  HANE
£.048 BE 142479 . WES ISP SR 1R .B088 I, 4-DCP#H
TOTAL HEIGHT= 357398

Page 44 of 66
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FUN ® 6152 FEEB 17. 148%

1

HL Study #10123
GC011095.8
10 ng/ml 2,4-DCPA

Injection volume: 2 pul

TTART
IF
=
-
—Tuu;- 5.043

] IF

STOP

RUNH#

o

=4 FEE 17, 199%

L]

1

SAMPLE#
METHOD WAME: HM+DCPs,RNET

IDEHTIFIEPR THET HL #3529

ESTO-HEIGHT
FT TYPE HRER
B.B42 8B

WIOTH
69159 LBE%

TOTAL HEIGHT= 17642
MUL FRCTOR=!.DOBOE+RD

RPAD90946: ver. 2.2
June 9, 1995
RPAC Study: EC-95-294

N

HETGHT CaL#
17648 1P .oo0

13:29:34

HMOUNT HHME
Z:,4-0CFR

, Page 45 of g6
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HL Study #10123

RUH % 5147 FEB 17, 199% 16258337 GC011095.9
$TaRT 5 ng/ml 2,4-DCPA
+ 1e . Injection volume: 2 ul
fr'_
—telF o ays
1F
STOF
FUMS 2147 FEEB 17, 19395 tesSgrar
SAMPLE® 3
METHOD HAME: M*DCFA.MET
IDENTIFIER 5 [HST HL #5z%
ESTO-HEIGHT
" KT TYPE HREA WIDTH HEIGHT Chl# AMOUHT . HHME
£.849 ee 313598 .0e8 SRR 1R .B08  Z.4-0CPH
TOTAL HEIGHT=  77ae

MUL FACTOR=1, OBBGE+30

RPAD90946: ver. 2.2
June 9, 1995
RPAC Study: EC~95-294
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HL Study #10123
10123-1R 2 ml
Whole Milk UTC

Injection vo :
FUN # 5123 JHN 17 BT J lure: 2 ul

STRRT
—— I

By
o
1]
—
Jt

Control Whole Milk
ppm = <0.010

sToF
FUN#  $13% JHN 17, 1998 lwizlizs
SHWPLE® - 35

METHOD HAHE: HADCFw,RMET

IDENTIFIER : INST HL BS23

ESTO-HEIGHT

ET TYFRE »REM WIDTH HETLHT CaLw HHOUNT  HWME

5,023 BY 17311 .05 535% RT-Y
5.x61 NV 4226 11 saa 1 L8608  I.4-DCPA
5.415 VP 45186 . 093 1599 N-T:T)
5,04 Py 14329 Si1a KL T BCT-Y:)
6.111 MV 149088 . ine 1ie7 .980
B.B83 wy 15181 L2383 399 N1
6,803 vV 16874  .1%0 1477 .o8e

TOT4L HEIGHT= 13062

MUL FACTOR=1,@08HE+0@

RPA090946: ver. 2.2 Page 47 of 66

June 9, 1995 .
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. HL Study #10123

10123-5R 2 ml

thle Milk UTC + 0.01 ppm
Injection volume: 2 ul

FUH W S1435 dH 17 . 1Bes EB BN R B8 B
TTHRT
—_— T LF
—ﬁ <, 343
5. T4E
Fortified Whole Milk
ppn = 0.01060
Recovery = 106.0%
§vap
RUMN# 5145 JHN 17, 12995 —l:34:1 8
SHHMPLEMW a4
METHOD HAME: M+4DCPR,MBET
IDENTIFIER : IHST HL #529
ESTOD-HEIGHT .
FT TYPE HRER MIDTH HEIGHTY CHL# HMOUMT IeME
5,082 B %337 ] 1727 s . B00
S.162 WA S457 947 2334 L@
5,243 VB TEE43 L350 13370 1 .a88 e d=D0Pw
F.420 BF 3843 - L0837 B Y AL
S.748 Py 673933 B2 1375k . BB80
6,048 vB 374 L1112 S49 .Dae
6.516 8y 4290 L1z4a 2A% .0ae
5,819 FB 2475 .83 Sne e !
7.858 BP 4712 L9386 g7 .09
.46 1 PH 12394 . Bde? 213¢ .088
TOTAL HEIGHT= 46739 .
MmUL FHCTOR=]1,0008E+b0a
RPAQ90946: ver. 2.2 Page 48 of §6

June 9, 1995
RPAC Study: EC-95-294
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HL Study #10123
10123-8R 5 ml .
Whole Milk UTC + 0.05 ppm

Injection volume: 2 ul
PUH # S14% JAH 17, 1395 I2:4nid7

START

(R
e
R
v

Fortified Whole Milk
ppm = 0.04995
. Recovery = 99.9%

STOP
RUN#S 3149 draH 17, 1995 IRi4etar”
SsmitFLE® R
METHOD HAME: M+DLPA.HET
IDEHNTIFIER ¢ IHNST HL #3529
ESTO-HMEIGHT
ET TYWPE HRERH WIDTH HEIGHT CHL# HIBUUHT HRME
.09  BP TErS L 9%% . z323 .u0e
S5.245 FB 19s%a1’” . @49 3IT3TR 1 .08 2:4-0CPR
5.71% Py e28e RS 394 . .00
5. 322 FB 21z L83 442 ., R
TOTAL HEIGHTa 419135
MUL FHCTOR=1.BOOBE+QD
RPAQ090946: ver. 2.2 Page 49 of &6

June 9, 1995
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HL Study #10123
10123-10R 25 ml
Whole Milk UTC + ©.50 ppm

Injection volume: 2 ul
BRUN # S15Z {RH 17, tass 3141307
STHRT .
—_———— IF
e
-
o % )
- 5.58% 5,248
IF Fortified Whole Milk
ppm = 0.45008 o
Recovery = 90.0% ’
STOP
RUNS® 92152 JAaH 17, 13995 Z3t41:07
' ' ,
. SHMPLES B
METHOD H#ME: MasDCFR,.MET
IDENTIFIER ¢ INST HL #529
ESTO=-HEIGHT
RT TYPE MREW WIDTH HEIGHT vChHL# HMOUNT HmHE
5.096  EP 1134 .854 249 T
5.233  PB 298395 L 349 70566 t .0e® 2.4-DCPA
5.38% BB 49473 . 096 1214 .0ae

TOTAL HEIGHT= 72129
MUL FALTOR=1,0DPBDE+0O

RPA090946: ver. 2.2
June 9, 1995
RPAC Study: EC-95-294
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HL Study #10123
10123-67 2 ml

J Liver UTC
RUN # 5391 FEB 24. 1339 17126118 Injection volume: 2 ul
TTHRT
— -
s. 312
Controcl Liver
ppm = <0.010
sToP
FUH# 5331 FEB 24. (%95 17:39118

SHEAFLE#® . K

METHOO HNAME: MeDCFu.MET

IDENTIFIER @ THST HL #5293

ESTO-HEIGHT ,

‘®T IVPE HREH WIDTH HEIAGHT CaLa =MD T HRME
5.37°2 BY 2772 R T3 B ]
%, 948 vy Sarz .B353 1820 .y0e
£.312 FB 296093 .Dé% HERRT L e
. A.710 BY 1hgas 152 446 .8aR

T.B49 Ly 44922 L23 T vy z , R T, S-00FR
T.z50 B 289932 1a3 ig1e Y-

TOFTAL HEIGHT= 121621

HUL FALTOR=1,00BQ0E+019

RPAO90946: ver., 2.2 Page 51 of 66

June 9, 1995
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RUH & 53293 FEB 24.
START
— e

HL Study #10123
10123-72 2 ml

Liver UTC + 0.01 ppm
Injection volume: 2 pul

STOF

RUH#% 5399 . FEE 24,

METHOD HAML?! M*DLPwm.MET

IDENTIFIER
ESTO-HEIGHT

IHST HL #3527

ar

T TVFE HFEW
£.z79 Y EREEE
o bAE Y 147430
H.328 WP 122959
L7186 Fu IS8 TE
TOTAL HEIGHT= 72185 -

MUl FYCTOR=1.0000E+R0D

RPA090946: ver.
June 9, 1995
RPAC Study: EC-95-294

2.2

UIDTH

Fortified Liver
ppm = 0.01113
Recovery = 111.3%

1395 19:45: 09
SARMFPLE# 11
HETLHT Tl # HMOBHT HRME
PR L IBR
WRET E1 0] 1R CAAH I A-DCPA
871 41329 L. aRa -
L AR 1437 . BEa

Page 52 of 66
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HL Study #10123

10123-74

5 ml

Liver UTC + 0,05 ppm

PUN # £400 FEB 24- 1999  2p:a0:dy Injection volume: 2 ul
STHRT :
—_——————_1E
> .11
Fortified Liver
. ppm = 0.05125
Recovery = 102.5%
sTOP
FUN# 6902 FEE Z4. 1999 2d:40:40
SEMPLE W 14
METHOD MAME: M*DLFw#.MET
ICEHTIFIER ¢ [HST HL #5292
ESTO-HEIGHT
PT TVFE SFER WIDTH HEIGHT wals MHOUHT  HWME
Taomid FF w013 LA L4232 L9
2,119 FE LT T LB6E 1R L981 Z.3-DCPw
.36  BF 9140 L0 .a9a
€.924 FE 5261 ET YT
TOTAL HELGHT= 77183

MUL FRCTOR=1,0800E+90

RPA090946: ver. 2.2
June 9, 1995

RPAC Study: EC-95-294
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HL Study #10123
. 10123-76 25 ml
y Liver UTC + 0.50 ppm
RUM # £485 FEE 24. 1999 21:25:le Injection volume: 2 ul
STaRT
—_— 1L

> T g.11%
IF Fortified Liver
ppm = 0.47207
Recovery = 94.4%
STRIP -
RUH#* 2R X" ] FEE Z4. t9as S1:3drie

SHAFLES 17
METHOQ HRAME: M+DCPHR.MET

IDEHTIFIER @ [HET HL 8527
EITO-REIGHT

FT TVFE HREnw LIOTH HETHIT Cal¥ ABBDHT  HIRME
£.115% FB SRR LHES 123435 1R LB L a-POPR
£.230 er r2y L LEn .0nn
£L.S00 Y 14387 LB30 A -

TOTHL HEIGHT= 133093
Mt F~4LTOR=1,0008E+00

RPA090946: ver. 2.2 Page 54 of 66
June 9, 1995 .
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HL Study #10123

10123-46 2 ml
Kidney UTC
RN # 6?0} FEB Zz2 1335 234192 In]ectlon VO1unE“ 2 ul
START
—1E
> e, 34'.5 . -
PREY FeEe
frens Control Kidney
ppm = <0.010
sToP
RUH# 630{ FEB .2 1aasg IQrd1:03

METHOD MHHAME: M*0CPA.MET

IDENTIFIER 3+ IHET HL #5ZI%

HQ CALLIE PERKE FOUNMD
HEIGHT"
RT HEIGHT TYPE
S.84%9 53&% ER
6.282 44%32 VE
6. 5e% 2918 Py
7.389 1113 Py
TOTHL HEIGHTY= S94%a

MUL FrRCTOR=1,0080E+06

RPA090946: ver. 2.2
June 9, 1995

RPAC Study: EC-95-294

WIDTH

L0443
. 859
L142
.a91

SAMPLE # 20

HEIGHT',
12,3750)
B3.92214

4, 8756

I.82817

Page 55 of 6§
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HL Study #10123
10123-49 2 ml

Kidney UTC + 0.01 ppm
Injection volume: 2 ul

- e
Fortified Kidney
ppm = 0.01148
Recovery = 114.8%
STOF

RUMN# &£385 FEE 2Z. 1999 21:%4:87

SAMPLE® kL
METHGD HAME: M*DCPG. MET

IBEMTIFIER t [HST HL #5249

ESTD-HEIGHT

FT TYPE WREA WIDTH HEIGHT imid AMDUNT  HHME
s.842  BP 2RE1LE LLE: xasy " Lane
£.97% PR 12%531 .06@ 24631 1R L08R I.4-DCPA
5,226  BF 13127% . 49e8 EEELE: Yy
E.ETL BY %24 L 151 337z .308

3

TOTHL HEIGHT= E2w282
MUL FRETOR=1,0808QE+08

RPAO090946: ver. 2.2 Page 56 0of £6

June 9, 1995
RPAC Study: EC-95-294
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HL Study #10123
10123-53 5 mi
Kidney UTC + 0.05 ppm

,RUN & 5311 FER 23. 19995 “3:137:49 Injechon volume: 2 ul

START

Fortified Kidney
ppm = 0.05803
Recovery = 116.1%

STOP

RUH® 311 FER 1. 1395 23%:43:140

METHOD HAWME: M+DCPw, MET

IDEHTIFIER  EHET HL #5292

EZTO-HEIGHT

RT TYWFE HEER UWIODTH HELLHT [ xi# HMOUHT  HAME
S.E27 BF BL-T-8| . 957 zras . RBa
s.050 PE 271aze VDR IR O 1R 1R 2.4-00CPRH
.25 EF 46735 P ) tors . AaY
g, 620 L 25120 I 45T .a00

TUTAL HEIGHT= 2933773
MUL F&LTOR=1.900808E+0d

RPA090946: ver. 2.2 _ Page 57 of 66
June 9, 1995 ' ' _ _
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HL Study #10123
10123-54 25 m1
: Kidney UTC + 0.50 ppm
RUN # €312 FES 27, 1287 geizesig  TRJeCtion volume: 2 u]
START
— . )

=

E.
&5 g ;088
1F Fortified Kidney
. pPpm = 0.50944
Recovery = 101.9%
STOF
PUNHS 2172 FEE =22, 129 +#A:20:18
SHNPLE# EX-]
METHOD HAME: M*DCPH.MET
IDENTIFIER = 1MIZT HL #52%
ESTO-HEIGHT
FT TYFE HEERN WMIDTH HEIGHT EﬂL# AMOUNT HAME
; £.9%4 FE 21289% s 13134572 1F el 2, 4-0QCFPw
&.229 EP 157895 .a29 29e1 .3Aa
5,547 PE BPET LAr7 1934 . 080
THTAL WEIGHT= 122378
MUL FACTOR=1, »OBBE+u1D
RPAO90946: ver., 2.2 Page 58 of §6

June 9, 1995
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HL Study #10123
10123-24 2 ml
Muscle UTC

Injection volume: 2 pl

RiUH # £143 FEZ 17. {993 17rirsal
START

Control Muscle
ppm = <0.Q1l0C

5ToF
FUN# Zl42 FEEB L7, 199% 17717101
SAMPLE# €
METHOQDO #HAME: M+=0CFPH.NET
INEHTIFIER ¢ IHZST HL #5529
Ny
E“TO-HETGHT
RT TYWPE ARER MIOTH HETLHT i{rmlL# AMDUMT HHuME
£.252 uF $i435  .a@re %382 1R L 200 i D
.0 37 i ITRED 121 b ] . . DG
T.lza (R a7y T 2zt 39081 ) Y]
2,989 I Y¥P 43234 18 25993 - L Ooaa S E~DLFm

TOTAL HEIGHT= Z@pB7%
mMUL FHCTOR=1.908B0E+00

@ MIS-10ENTIF 160 PRAK 33398 LDG

RPAOS0%946: ver., 2.2 Page 59 of £6
June 9, 1995
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HI Study #10123
FUH # 5151 FEE 17, 1995 18:11:47 10123-26 2 ml
STk Muscle UTC + 0.01 ppm
Injection volume: 2 pl

Fortified Muscle
ppm = 0.01163
Recovery = 116.3%

STOp
RUH# £151 FEB 17. 199% 18111:47
SUMPLE # 2
METHOD M&ME: HM*0OCPA.MET
IDENTIFIER & INST HL #9529
iy
ESTD-HEIGHT
fT TVPE MREHM MIDTH HEIGHT ChHL# MMOUNT  NAME
.87 EB 138229 T3 37813 1R .@98 *,4-DCPA
£.2%0 BP 26391 LHEE 21420 . 008
§.540 y 49624 V122 sESg .08
P.191 Ay ek L 225 Z7E4 -T-1
?.4%06 1 vP 491686 L387 258% 2 .860 3,5-DCPA
TOTaL HEIGHT= 79297
MUL FACTOR=1.000RE+0H
RPAOD90946: ver. 2.2 : Page 60 of 66

June 9, 1995
RPAC Study: EC-95-294 ‘ Page 218
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HL Study #10123

FUH & 6199 FEB 17. 1995 20:1237:38 10123-31 5 ml
. Muscle UTC + 0.05 ppm
START . .
Injection volume: 2 ul
-_ 1
(S
Fortified Muscle
rpm = 0.05476
Recovery = 109.5%
STOF
RUN# £15% FEB 17. 199% 2@ 3 L)
SAMPLE#® s
METHOD HAME: M*DCPR, MET
IDEMTIFIER IHST HL #5z2%
ESTO-HEILGHTY
#T TYFE HREKX WIDTH HEISGHT CwaL# MRDUMT NHME
G, 845 FEBE 27089% :1-%1 T3z a iR 9Pl 2,4=-DCPR
6. EH3 BF 267475 .89 SIie .066
£, 551 FY &1 178 2B .00a
7.24% 1 EH JerD Re7 1463 z L B3a Z,2-DCPA
FTOTAL HEIGHT= 32319
ML FACTOR=1.QOBBE+230D
RPA090946: ver. 2.2 Page 61 of 66
June 9, 1995
RPAC Study: EC-95-294

Page 219



RUM % 51860 FEB 17, (293 2p:%9:29

START
~.1E

HL Study #10123
10123-32 25 ml
Muscle UTC + 0.50 ppm
Injection volume: 2 ul

M

B @49

Fortified Muscle
ppm = (.48827
Recovery = 97.7%

—
5. 505
IF
STOP
RUM% rie® FEE 17. 1293 28:35:3%

METHOD HwME: M*DCPH.MET

SAMPLE & 17

IDEHNTIFIERP ¢ IHST HL #3529

ESTFO-HEIGHT

FT TYPE RREFR
6,849 FE 18268
6.702 Pe bh-3-ng

TOTAL HEIGHT= 137134
MUL FACTOR=1.0000QE+88

RPAQ90946: ver. 2.2
June 9, 1995

MIGTH HETGHT THL# HMOUHT  HAME
T 12519 LR L8091  2.4-DCPH
.08z tae2 .00

Page 62 of €6
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HL Study #10123
10123-90 1.5 ml
Fat UTC .

HaRr 1. 1995 Qa4:41:52 Injection volume: 2 ,ul

Ry
I
=
b
a
8
N

b3
0
-~ %

1

Control Fat
ppm = <0.010

STOQP

RUMHE¥ 5873 AR 1. 1995 B4341:92

SHMPLES 2¢
METHOD MNwmME: M*DCPwm.MET

IDENTIFIER * IHST HL #32%
MO TALIE PEMIS FOUHD

HEIGHTY

RT HEIGHT TYFE WIDTH HEIGHT®,

5.9%2 L3214 BP .959 I, 04 Ine

&.078 981 FE& L0449 S.493427

- 6. 408 3927 FP .l1e2 24, 47012
5. 309 486¢ FY L1l2s 3B, 331l

Ted67 1668 BY 124 19,40224

?.7F5 14773 WY . 194 ERRR -

TOTHL HEIGHT= 16835
MUL FACTOF=1,.0008E+30

v

RPA090946: ver. 2.2 Page 63 of €6
June 9, 1995
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HL Study #10123
10123-92 1.5 ml
- Fat UTC + 0.01 ppm
RUN # B572 mek 1. 1995 ns:3e:o1  Injection volume: 2 ul
STAFT
A — TV 4 -1

Fortified Fat
ppm = 0.01023
Recovery = 102.3%

STOFP

CRUNS® 9

o
“d
()

HAR 1, 1995 a%:Zeinl

SHHMPLE#® 29
METHOD HAME! M*0LPm,MET

IDENTIFIER & INST HL #352%
ESTO-HEIGHT

RT TYFE HFEMW WI0DTH HEIGHT ChaLS aMOUNT HEME
S.953 B 14379 L2 ERL R . AR
6,080 Uy 2193 .854 351s . 8u0
S.134 4P 115539  .07S 29541 LR .08@ 2.4-0CPw
5.489% PP 20332 .091 4355 .00
6.318 PV 49853 1239 B132 080
7.459  BY ferel 113 1936 . 000
~.rre v 17676 .17 1699 .0a0

TOTAL HEIGHT= 46122
MUL FARCTOR=1.08000E+00

RPAQS0946: ver. 2.2 Page 64 of 66
June 9, 1995 .
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HL Study #10123
10123-9¢6 2 ml
Fat UTC + 0.05 ppm
Injection volume:

RUN #® 5573 MAR 1. 139§ gPti4:17 2 pl
START
a1 7F
Fortified Fat
PPm = 0.04990
Recovery = 99.8%
RUMS® ES™2 MAaR L. 19925 griz4:1”
SHMPLE # *S
METHOD MHAME: M+*0DCFA,MET
IDEHTIFIER INST HL #SZi%
EATO-HEIGHT
KT TYPE AREEM WIDTH HEIGHT Cnhl# HHOUNT HAME
S.949 g 19812 .d8e SHRE . 0o0R
e.l79 b ) 339117 08" I4a5S 1F 081 2-4-DCPR
§.405 PP 24377 099 4171 .a08
&.3d6 Py S9R%¢a 140 SaFr .0Q9

TOTAL HEIGHT= 318%111
MUL FACTOR=],Q080E+a{

RPA090946: ver.
June 9, 1995
RPAC Study: EC-95-294

2.2
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HL Study #10123
10123-9% 15 ml
Pat UTC + 0.50 ppm

RUN # 8533 MaR 1. 1995 03:54:49 Injection volume: 2 ul
START '
——_lLE
1F
> S _ [P Y
<, £ 2B
IF . e
Fortified Fat
ppm = 0.43188
Recovery = 86.4%
3TOP
RUNK <5312 MAF 1. 1999 J§:%54:49
SHMFLE # 30
METHOD MHRME: M&DCFm, MET
IDENTIFIEP IMST HL #5329
ESTD-HEIGHT
RT TY¥FE ~REw UIDTH HETGHT LuL# AHMOUNT  HHHE
G.1uD FB BT T! T ionied 1R L8901 I.4-0CFm
£.458 &P 3906 L1373 1iue .0aa
.5623 PR 2932 rz 2106 .00@
TOTAL HEIGHT= 1114723 -

MUL FHCTOR=1.0G0BE~+2Y

RPA090946: ver. 2.2
June 9, 1995
RPAC Study: EC-95-294
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