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STATEMENT OF COMPLIANCE WITH GOOD LABORATORY PRACTICES
- . T .

. b

This report is a rewrite of the residue methods for determining
triflumizole in meat, milk and eggs, and as such is not a study.

AY
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2.0

Uniroyal Chemical Company, inc
World Headquarters
Middlebury, CT (06749

PRCPOSED ENFORCEMENT PRCCEDURE FOR THE DETERMINATICN
OF TRIFLUMIZOLE AND ITS CHLOROTRIFLUCROMETHYLANILINE
METABOLITES IN MEAT, MILK, AND EGGS

IWNTRODUCTICON

The analysis of FA-1-1, chlorotrifluorcmethylaniline, as final
hydrolysis product of triflumizole (1-{1[[4 chloro-2-
(trifluoramethyl) phenyl) imino] -2-propoxyethyl] —lH—mu.dazole] ) or
any of its metabolites .(FM-5-1, FM-8-1, FD-1-1, FD-2-1,'or
FM-8-1-S) is based on hyd.rolys:.s in an alkalme medium,

and silica colum cleanup..

REAGENTS AND APPARATUS |
2.1 Sodium hydroxide pellets - Reagent grade (Fisher Scientific
2.1.1 20% aqueous NaCH solution.

2.2 Antifoam - Dow Corming Antifoam B Brulsion (Dow Corning).

2.3 Hexane - Reagent Grade (Fisher Scientific Cat. No. H302-4) or
equivalent.

2.3.1 Eluting solvent (hexane/methylene chloride/methancl) -
Mix 900 mL hexane, 99.5 mL methylene chloride ani (.5
mL methanol.

2.4 Methanol -~ HPLC Grade (Fisher Scientific Cat. Nz. H452) or
equivalent.

2.5 Methylene chloride - HPLC Grade (Fisher Scientific¢- Cat. No.
D143) or equivalent.

2.6 Sodium sulfate, anhydrous - (Mallinkrodt Cat. No. 8624 -

granular ACS}.

The sodium sulfate must be pretreated before use. Place
one piece of Whatman #1 15.0 cm filter paper into a 170 mm CD
Coors porcelain funnel. Pour in 450 grams sodium sulfate.
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Add 400-500 ml of methanol and allow to socak in until there is
an excess of methanol pcooling at the top of the sodium
sulfate. Drain the methanol through by vacuum filtration.
Rinse the sodium sulfate twice more, adding the methanol prior
to reapplication of the vacuum. Discard the methanol. Place
the sodium sulfate in an oven and heat at 135-140°C for 12
hours. Stecre in a closed container.

2.7 Bleidner tubes for continuous extracticn of steam~volatile
substances {Ace Glass Incorporated, Vineland, NJ, Cat. No.
6826-10, see Figure 1)

2.8 Flask, round-bottamed, Monel metal, 2-liter capacity, 29/42

TS. A et

2.9 Glass Wool (Fisher Scientific Cat. No. 3950).

2.10 Solid phase extraction colum, silica, 3cc (Bakerbond NO.
7086-03) .

2.11 1000 mL round-bottom flasks, 29 x 26 joint (Lab Glass).
2.12 1000 mL round-bottam flasks, 24 x 40 joint (Lab Glass).
2.13 Powder funnel, 45°

2.14 15 mL graduated centrifuge tube with corks.

2.15 Rotary evaporator with water bath (Brinkmann or Buchi or
equivalent)

2.16 Nitrogen evaporator, model 112 (Organamation, Model 112 or
.equivalent)

2.17 Gas chramatograph (Tracor 560 or equivalent)

2.18 N-P detector (Tracor 702 or equivalent)

'2.19 GC colum - 2' x 2 mm ID Pyrex, 10% SP-2250 on 100-120
Supelcoport (or equivalent).

2.20 Analytical Standards (Uniroyal Chemical Co.)
3.0 PROCEDURE
‘3.1 Preparation of Standard Soluticns
3.1.1 Stock Solutions (500 pg/ml) :Weigh 50 mg of compound and

transfer to a 100 ml volumetric flask with acetone.
Dissolve and make up to volume with acetone.

Q00500018



3.2

3.1.2

Working Standard (2.5 pg/ml): Pipette 0.5 ml of the
stock solution into a 100 ml volumetric flask and

-dilute to velumé with acetone. The working standard is
-used for recovery studies. by adding (pipette) standard

solutlon to the apprOprlate amount of control sample.

Dlstlllatlon—}ibctractlon -

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

3.'2.7

3.2.8

3.2.9

. proceed for

Place 10 to 50 grams of representative tissue in a
2-liter Monel metal flask, and add several boiling
chips, 2 teaspoonfuls of ant:.foam, and 500 ml of 20%
sodium hydroxide solut:.on. :

Fill the U-tube of the distillation-extraction head to

-the level of the lower arm with distilled water and

attach the flask to the lower arm.

"Add 400 ml of hexane and a'boiling chip to the l-liter.

rou.nd-bottcmed flask and attach to the upper arm.

With a 24—J.nch water—-cooled condenser in pos:.t:.on,
apply heat to both flasks at such a rate that condensed
hexane and water pass through the capillary in the form
of small swes. Allcw dlgestlon—extractlon to

OUrs., - - . i

At the campletion of the digesticn-extractitn period,
cool the hexane and pass it through anhydrous sodium

- sulfate in a powder funnel into a 1000 mL round-bottaom

flask 7

Evaporate off the hexane on a rotary evaporator at
30-35°C to a volume of 5-10 mL (never take to q.ryness
or campound will be lost).

Prepare silica SPE column by rinsing with 5 mL of

. hexane. . In all steps for colum cleanup, a small

amount of vacuum may be applied to facilitate elution.,
Al camercial 12 port vacuum manifold may be used, e.q.
Supelco Cat No. J—7030.

Load sample with 2-3 rmses {total he.xane volume 10-15
mL), and dlscard the solvent.

Rinse the column w:.th 2 mL elut:.ng solvent and cuscard
the solvent.
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Tt mapled e
3.2.10. Place a centrifuge tube inside the filter flask so the
end of the needle is inside the tube. Elute with 8 mL

of eluting solvent.

3.2.11 Remove and cap the tube. Store at -20°C for analysis.
3.3 BAnalysis

3.3.1 Using the N-Evap (without water bath) bring sample to
appropriate volume for GC (not to dryness) .

3.3.2 GC Conditions for determination of FA-1-1 (These
conditions should give a retention time of 2-3 minutes
and may be varied as necessary):

Injection temp: 220°C

Colum temp: l1g°C

Detector temp: 250°C

Carrier flow: Helium @ 10 cc/min.
Air flow: 70 psi

Hydrogen fleow: 3.0 cc/min.

Chart speed: 1.0 an/min.
Attenuation: as needed

3.3.3 Calibration

3.3.3.1 Inject aliquots of standard solutions (1-10
ML) so that the highest standard injected does
not exceed full scale deflection.

3.3.3.2 The range of concentrations may be varied
depending on the range of concentrations feund
in the extracted samples.

3.3.3.3 A calibration curve is calculated using a
linear regression program. Peak heights of
standards are entered versus ng injected.

3.3.3.4 A separate calibration curve should be plotted
each day that samples are run or if GC
conditions are changed during the day that
affect retention time.

3.3.4 Sample Analysis - Inject aliquots of the residue
extracts onto the column.

3.3.5 Calcalation of Ppm FA-1-1:

\ng found from std. curve) x (final volume (ml))
POm FA-1-1 = (4L injected) x (sample weight (g) x (conversion factor)
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3.3.6 Calculation of ppm Triflumizole and other metabolites -

if ppm equivalents of the original compound are
desired, apply a conversion factor in the dencominator
of the equation in 3.3.5. Conversion factors are
listed for the following compounds: (structures are

shown in Fiqure 2}

-

Campound - Moclecular Weight Conversion Factor
(A=-815 (Triflumizole} _ - 345.5 - ’ 0.566
FM-6-1 294.5 : 0.664
FD-1-1 295.5 0.662
FM=5-1 322.5 I A . 0.606
FD-2-1 253.5 : : 0.771
FM=8~1 - 252.5 . . : 0.774
FM-8-1-8 289.5 0.675
FA-1-1 195.5 : 1.000

pe00090i 0018
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Figure 2. Structures of triffumizole and metabolites mentioned in text.
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Figure 1. Extraction apparatus
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CONFIDENTIALITY CLAIMS

No claim of confidentiality is made for any information contained in
this study on the basis of its falling within the scope of FIFRA
€10(d) (1) (A), (B) or (C).

Company : Uniroyal Chemical Company, Inc. -

Company Agent: Willard F. Cummings Date: 55;' ;2/:"?70

S
Title:_ U+ S. Registration Manager Signature: ;Qézf’.{% /’:

The information and data contained herein is considered proprietary and
confidential material and therefore cannct be used or released w1thout
the written consent of Uniroyal Chemical Company, Inc.

However, no claims of confidentiality for this document are made, and
the data are releasable, when submitted to the U.S. Environmental
Protection Agency under FIFRA.
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UR-02-89
OD LABORATORY PRACTI TAT T

This study was conducted in conformance with Good Laboratory Practices
established by the United States Environmental Protection Agency, published in
the United States EPA Good Laboratory FPractices Standard; Pesticides
Programs (40 CFR 160).

Signatures;
Study Director © i fimae Glt Date: 12 /75 /=
~James Eckert
Technician : St los Jerkip Date: "{)?//.5/ (./
Kristin SchiegeV

Submitter //Z/C——f /"'2/— f‘a'

Uniroyal Chemical Company, Inc.

Sponsor# //M( jﬁ;"‘ﬂ(“/”fﬁ

-Uniroyal Chemical Company, Inc.

#*This study was contracted to be conducted
according to EPA FIFRA Good Laboratory
Practice Standards (40 CFR 160). Based
on the signature above, the study did
follow these guidelines.
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UR-02-89

[ntr ion; i g e

Residue chemistry data on the magnltude of the res:dues is required under the
Federal Insecticide, Fungicide and Rodenticide Act to support the regzstratlon of
any pesﬂc:de mtended for use on food or feed crops.

-

, Test Artlcle. |
Cornpound: FA-1-1 ’
Chemical Name: 2-Triﬂc?eromethyl-4-chloroaniline

Analytical Standard:  Analytical reference standard of FA-1-1 were supplied
by Uniroyal Chemical Company.

Storage conditions: - Store frozen until use, '

Purity: ' . FA-1-1 (Uniroyal Lot #874-65) at 99% purity.

Analysis: .
The analysis is performed according to SOP EBT-233.00 (Standard QOperating

Procedure for the Determination of FA-1-1 (Total Aniline) for Triflumizole and its
Intermediate Metabolites in Scil, Crops and Tissues). The compounds are
extracted from the tissue or mik sample by alkaline hydrolysis. The extract is
concentrated by roto-evaporation and added to a silica cleanup column. The
column is then eluted with hexane/methylene chloride/methanol (900/99.5/0.5,
viviv).

The resulting sample extracts are analyzed by gas chromatography with a
nirogen-phosphorous detector. External standards of various concentrations of
A-815 and FA-1-1 in acetone are analyzed with the samples. The measured peak
heights are used to set up a linear regression program on a TI-60 calculator over
the range of interest. By using the appropriate dilution factor for sample size
injected, resuits of each analysis are reported on a ppm (1g/g) basis.

in this study, samples were refluxed at different time intervals (2, 4, and 6 hours)
to determine the shortest time needed for acceptable recoveries.

-

Gas chromatogaphic conditions:

Instrument: Tracor 560 GC

Detector: Tracor 702 N-P

Column: 2' X 2mm ID Pyrex 10% SP-2250 on 100-120
Supelcoport

Column temp: 110C (FA-1-1)

Injection Temp. 220C

2 e 0005 ef0012




Detector Temp:

Caier flow:

Hydrogen flow:

Attenuation:
Chart speed:

Calculations;

250°C

Helium 25 ¢e/min
3.0 cc/min

10X1

. 1.0 cm/min

PPMFA-1-1 = _ (ngfound) X (final volume)

(WL injected) X (g sample)

Fortification: The FA 1-1 standard was add

the sampie was taken through the procedure.

UR-02-89

ed to the sample before hydrolysis and

pg000350iG013




MMA

1
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[
=i
L2

2ok bbb

4-check

UR-02-89

A
MILK
1tg Added ppm Added ppm Found % Recovery
2.0 0.2 0.122 61
2.0 0.2 0.175 88
2.0 0.2 0.100. 50
2.0 0.2 0.18 80
2.0 0.2 0.080 40
2.0 0.2 0.18 80
- - <Q.2 -
MUSCLE
ig Added ppm Added ppm Found % Recovery
2.0 0.2 0.172 88
2.0 0.2 0.158 79
2.0 0.2 - - (sample lost-beiled
2.0 0.2 0.198 99 cver)
2.0 0.2 - - .
2.0 0.2 0.204 102
- - <0.2 -
MUSCLE - 4 HOURS
ng Added ppm Added ppm Found % Recovery
2.0. 0.2 0.208 104
2.0 0.2 0.174 a7
2.0 G2 C.174 87
2.0 0.2 0.141 70
2.0 0.2 0.188 - 94
2.0 0.2 0.1680 80
- - <02 -
Average = 87%
5 pe000bei3013
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NVIRO-BIO-TECH. L1D.
- R.D.#1 BERNVILLE, PA 19506 !
(215) 488- 7664

SOP EBT-233.00
Date: 6-2-88

THE DETERMINATION OF FA- 1-1 (TOTAL ANILINE) FOR TRIFLUMIZOLE
AND ITS INTERMEDIATE METABOLITES IN SOIL, CROPS, AND TISOUES

0 “INTRODUCTION™

2.0

The analysis of FA-1-1 (total aniline) as final hydrolysis product of triftumizele
([1-[1[{4  chloro-2-(triflouromathyl)  pheny!) . imina]-2-propoxyethy!]-IH
imidazele]) or any of its metabolites (FM-S-1, FM-6-1, FM-8-1,FD-1-1, FD-2-1,
or FM-8-~1- 5) is based on hydrolysis inanalkaline medium, and smcaeolumn cleanup

REAGENTS AND APPARATUS

2.1 Sodfum hydroxide pellets - Reagent grade  Fisher Scientific Cat No. S-31 8).
2.1.1 20% aqueous NeOH solution. |

2.2 Antifcam - Dow Corning Antifoam B Emulsion ( Dow Corning).

2.3 Hexane - Reagent Grade (Fisher Scientific Cat No. H302-4) or equivalent.
2.5.1 FEluting solvent ( hexane/methylene chloride/methanol) - Mix 900 mL

', hexene, 99.5 mL ( 100 mL) methylene chloride end 0.5 mL methanel.
l b

2.4  Methanol - HPLC Grade ( Fisher Scientific Cat. No. H452) or equiveient.

25 Methylene chloride - HPLC Grade (Fisher Scientific Cat. No, D143) or equivalent.

2.6  Sodium sulfate, enhydrous - (Mailinkrodt Cat. No. 8624 - granuier ACS),
The sodium sulfate must be pretreated befors using it. Place one piece of
Wwhatman <1 15.0 cm filter paper into a 170 mm OD Coors porcelain funnel.
Pour in 450 grams sodium sulfete. Add 400-S00 mi of methanci end allow to
soak in until there is an excess of methanol pooling at the top of the sodium
sulfate. Drain the methano! through by vacuum filtration. Rinse the sodtum
sulfate twice more, adding the methenol prior te reapptication of the vecuum.

Discard the methanol. Place the sodium suifate in an oven and heat at 135-140°C
for 12 hours. Slore in aclosad container.

_ 2 - 22000809013




3.0

2.7

2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19

2.20

ENVIRO-BIO-TECH, L7D.
- RD.*1 BERNVILLE, PA 13506
' (215) 488-7664

S0P EBT-233.00
Dote: 6-2-88

Blighton tubes for continuous extraction of steam-volatile substances (see figure
1).

Flask, round-bettomed, Monel metal, 2-1fler capacity, 29/42 15
Glass Wool (Fisher Sclentific Cat. No, 3950),

Silica column, 3 cc (Bakerbond NO. 7086-03),

1000 mL round-bottom flasks, 29 x 26 joint (Lab Glass).

1000 mL round-bottom flasks, 24 x 40 joint

Ppwder funnel, 45

15 mL Graduated centr ifuge tube with corks.

Rotary evaporator with water bath (Brinkmann or Buchi),
Nftrogen evaporator, model § 12 (Organomation).
Gas chromatograph ( Tracor 560).

N-P detector ( Tracor 702).

GC column - 2' x 2mm 10 Pyrex, 108 SP-2250 on 100- 120 Supelcoport (or
equivaient). :

Analytical Standards { Uniroyal Chemical Co, ).

PROCEDURE

3.1

Preparation of Standard Solutions

3.1.1  Stock Salutiens (500 ug/m1): Weigh SO mg of compound and transfer to a

100 m! volumetric flask with acalone. Dissolve and make up to volume
with acetons.

3.1.2 Working Standard ( 2.5ug/ml): Pipetta 0.5 mi of the stock solution Into a

100 mI volumetric flask and dilute to volume with acstone, The working

standard 1s used for recovery studies by adding (pipette) standard
solution ta the appropr fate amount of conltrol sample.

-3 - g 06090013




3.2

ENVIRO-BIO-TECH, LTD.
RD.#1 BERNVILLE, PA 19506
(215) 488-7664

SOP EBT-233.00
Date: 6-2-88

Distillation-Extraction

3.2.1 Place 10 to SO grams of representative tissue in a 2-1iter Monel metal
flask, and add several boiling chips, 2 tesspoonfuls of antifosm, and SO0
miof 208 sodium hydroxide solution.

3.2.2 Fill the U-tube of the distillation-extraction head to the level of the lowsr
arm with distilled water and attach the flask_to the lower arm.

3.2.3  Add 400 ml of hexans and a boiling chip to the | -liter round-bottomed
fiask and attach to the upper arm. '

3.2.4 With a 24-inch water-cooled condenser in pasition, apply heat to both
(asks at such a rate that condensed hexane and water pass-through ths
capitiary in the form of smail seusages. Allow digestion-sxtraction to
proceed for about 12 hours (overnignt Is convenfent). .

3.2.5 Al the completion of the digestion-extraction period, cool the hexane and
pass it through anhydrous sodium sulfate in 8 powder funnel into a 1000
mL round- bottom flask. . .

3.2.6 Evaporate off lhe hexane on a rotary evaporator at 30-35°C to & volume
of S - 10 mL (pever take todryness or compound will be lust)

3.2.7 Prepare stlica cleanup co!umn by rinsing wnth 5 rnL of hexane In all
- steps for column cleanup, 8 small amount of vacuum may be applied 10
facilitate elution. This is done by connecting the vacuum hose o a filter
flask (S00 mL) with the stopcock off. The column is fitted to a needle
from the Organomation 112 N-Evap. The needis Is plerced through a
rubber stopper fitting on the flask. By quickly opening and closing the
stopcack, a vacuum can be created which can be controlled to prevent the
column from sucking dry by remaving the column from the needie just as

the liquid reaches the top of the column.

3.2.8 Load sample with 2-3 rinses (total hexane volume 10-15 mi), elute,
. &nd discard the solvent.

329 Rinse the column with 2 mb eluting solvent and discard the solvent.

3.2.10 Place a centrifuge tube insids the filter flask so the end of the needle fs
. - Ins108 the tube. Elute with 8 mL of eluting solvent.

0g0G1000013
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ENVIRO—BIO—TE,C*H. LTD.
R.D.#1 BERNVILLE, PA 19506
(215) 488- 7664

SOP EBT-233.00
Date: 6-2-88
3.2.11 Removs and dep the tube. Storsat -20°C for analysis.
Analysis

3.3.1 Using the N-Evap (without water bath) bring sample to appropriats
volume for GC (not to dryness).

3.3.2 GCConditions for determination of FA-1-1(These condttions should give &
relention time of 2-3 minutes and may be varied &s necessary):

Injection temp.: 220‘0'

Column temp.: 110°C

Detector temp.: 250°C

Carrier flow: Helium @10 cc/min.
Air flow: 70 psi

Hydrogen flow: 3.0 cc/min.

Chart speed: 1.0 cm/min.

Attenuation: as needed

3.3.3 Calibration

3.3.3.1 Inject aliquots of standard sotutions ( 1=10 uL) so that the
highest stendard injected does not exceed full scale deflection.

3.3.3.2 The range of concentrations may be varied depending on the.
range of concantrations found in the extracted samples.

3.3.3.3 A calibration curve is calculated on a calculator (such as a
Texas Instruments TI-60) using a8 MHnear regression
program. Peak heights of stangards are entered versus ng
injected.

3.3.3.4 A separate calibration curve should be plotted sach day that
samples are run or if GC conditions are changed during the
day 1o affect retention time.

3.3.4  Jemple Analysis - Inject aliquots of the restdue extracts onto the
column,

pe00110i501}3




- ENVIRO BIO-TECH, LTD.
RD.#1 BERNVILLE, PA 19506
{215) 488- 7664

SOP EBT-233.00
Date: 6-2-88

3.35  Celculation of ppm FA-1-1:

ppm FA-1-1 = (uL injected) x ( sampie weight(g)) x ( recavery factor)

3.3.6 Calculation of ppm Triflumizole and other metabotites .~ !f ppm
equivaients of the original compuund are desired, apply a conversion
factor in the denominator of the equation in 3.3.5. Conversion factors
are Jisted for the foilowing compounds: .

A-81S (Triflumizole) 3455 - 0.566
FM-6- 294.5 . 0.664
FD-1-1 295.5 o 0.662
FM-5-1 3225 - 0.606
FD-2-1 - 2535 077
FM-8-1 - 2%52.5 0.774
FM-8-1-S ' 2898 o 0.675
FA-1-1 T 1955 -
- 6 -
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