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Quality Assurance Statement
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An Analytical Residue Method for the Determination of Tebuconazole
and HWG 2061 Residues in Bovine and Poultry Tissues, Milk and Eggs

1.0 - Summary

An analytical residue method has been developed to determine tebuconazole and
HWG 2061 residues in animal tissues, milk and eggs. The matrices are '
extracted by the scheme used in the metabolism experiments, and the extracted
conjugated HWG 2061 is hydrolyzed by an overnight acidic reflux. After
hydrolysis, tebuconazole and HWG 2061 residues are separated from the sample
matrix by gel permeation chromatography, hexane/acetonitrile partitioning and
high performance 1iquid chromatography using both reverse phase and semi-
permeable surface columns. Tebuconazole and a t-butyldimethylsilane
derivative of HWG 2061 are each analyzed using a medium-polarity capillary gas
chromatography column and a nitrogen specific flame ionization detector.

Recovery of tebuconazole and HWG 2061 from bovine and poultry tissues and eggs
fortified at 0.1 ppm ranged from 72% to 116%. Recovery of tebuconazole and
HWG 2061 ranged from 83% to 106% from milk fortified at 0.05 ppm and from 94%
to 102% from milk fortified at 0.1 ppm. Residue levels were less than 0.1 ppm
for control tissues and eggs and less than 0.05 ppm for control milk. Thus,
the 1imit of determination for tebuconazole and HWG 2061 in bovine and poultry
tissues and eggs is 0.1 ppm. The limit of determination for tebuconazole and
HWG 2061 in milk is 0.05 ppm.

2.0 roduct

The major metabolic pathway for tebuconazole [FOLICUR®, HWG 1608, a-[2-(4-
chlorophenyl)ethyl]-a-(1,1-di-methylethy1)-14-1,2,4-triazole-1-ethanol] in
lactating goats and chickens was shown to be oxidation to KWG 2061, a-[2-(4-
chlorophenyl)-ethyl]-a-[{2-hydroxy-1,1-dimethyl)ethy1)-14-1,2,4-triazole-1-
ethanol, with subsequent conjugation of the HWG 206112,

Based upon these metabolism studies, an analytical residue method® was
developed for tebuconazole and its major metabolite HWG 2061 in animal tissues
milk and eggs.

To decrease the variability and increase the recovery of tebuconazole and HWG
2061 when using this method, significant modifications have been made in
sample cleanup and the derivatization of HWG 2061 prior to-analysis. The new
detailed procedure is presented in this report.

3.0 Experimental
This study was conducted from September, 1990 through September, 1991 at Mcbay

Research Park located near Stilwell, Kansas. Raw data and the final report
are stored at Mobay Corporation.

10
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3.1.1 Apparatus

ssorted laboratory glassware.
. Gry block heater, g 2 10 m1, Reacti-Therm or equivalent (Pierce, Rockford,
“ IL). )

Fused szlica capillary columns: 0.53 mm i.d. x 15 m, 0B 17, 1.0 um film
thickness (J & W Scientific, Folsom, CA) and 0.25mm i.d. x 14 m, DB 17,
0.25 pm film thickness (Quadrex Corporation, New Haven, CT).'.

Gas chromatograph {glc), Varian 3400 or equivalent, capable of c§p1]lar¥
column chromatography and equipped with a "N/P bead" flame ionization
detector (Varian Analytical Instruments, Sugar Land, TX).

Gas chromatograph-mass spectrometer, Hewlett Packard 5995C or equivalent

© {Hewlett Packard, Rolling Meadows, IL)

Gel permeation chromatograph (gpc) equipped with a 60-g Bio-Bead SX-3 column
using chloroform/methanol {95:5) as the solvent (ABC Laboratories,
Columbia, MO). .

High performance 1iquid chromatograph (hplc), Varian 5000 or equivalent,
capable of solvent gradient elution and a variable wavelength uv flow-
through detector (uv set at 220 nm). Beckman 163 (Beckman Instruments,
Inc., Fullerton, CA) or equivalent.

Hplc semi-permeable surface (SPS) semi-preparative column, 1 cm jid x 25 cm, 2)
____ SPS-5PM-100-C8 (Regis Chemical Company, Morton Grove, 1L).¢!B-ﬁ.-.-_i!'.
Hplc (RP18) guard column, 4.6 mm id x 3 cm Spheri-3, 10 g (Brownlee Labs Inc.,

Santa Clara, CA).

Magnetic stirrer/hot plate, Corning or equivalent.

Nelson data processing system or equivaient.

N-Evap analytical evaporator (Organomation Association, Inc., South Berlin,
MA) or equivalent.

‘Rotary vacuum evaporator and water bath.

Tekmar Tissumizer, Model SD-45 (Tekmar Co., Cincinnati, OH) or equivalent.

3.1.2  Reagents/Supplies

Acrodisc® CR PTFE and LC13 PFOF, No. 4219 and No. 4452, respectively, non-
sterile, 0.45 um.pore size (Gelman Sciences, Ann Arbor, MI).

Buffer, pH 5. Before use, be sure that buffer salts are in solution.
Prepare a 0.6 M phosphate buffer in the following mamner using sonication
to solublize salts. Weigh 163.2 g of potassium dihydrogen phosphate
(KH 994) into a 2-1 graduated cylinder, and dilute this solution to -
vb]ﬁme with distilled water (label this cylinder "A"). Weigh 40.2 g of
sodium hydrogen phosphate heptahydrate (Na,HP0,«7H20) into a 250-ml
graduated cylinder, and dilute this solutibn td volume with distilled
water (label this cylinder "B"). Pour 295 ml of solution A into a LoC-m}
volumetric flask, and add 5 ml of solution B (label flask "C"). Mix the
solution thoroughly. Confirm solution C to be pH 5; if not pH 5, adjust
solution C with the addition either solution A or B.

Celite filter aid (Fisher Scientific, Pittsburgh, PA) or Hy-Flo Super (el
{Johns Manville, Toledo, OH).

Filter paper, No. 42 {(Whatman, Hillsboro, OR}.

Glass microfibre filters, GF/A (Whatman).

Glass wool, Pyrex. :

Hydrochloric acid (HC1), 2 M.

Mega Bond Elute C18 octadecyl disposable column, '10g/60-ml capacity

11
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{Analytichem International, Harbor City, CA)

N-methyl-N-t-butyldimethylsilyl trifluoroacetamide (MTBSTFA) with t-butyl-
- dimethylchlorosilane (TBDMCS) silylation reagent (Regis Chgmjcal

Company}. _ — -
Reacti-Vials, 10 m) with Tuf-bond Teflon/silicone septa discs (Pierce Chemical

Company).
Sodium hgdrziide (NaOH), 19.1 M, 50% w/w solution (Mallinckrodt, Paris, KT).
Sodium sulfate, granular, anhydrous, AR grade, No. 8024 (Mallinckrodt).

. Solvents, pesticide grade: acetone, acetonitrile, chioroform, hexane and
methanol (Burdick & Jackson, Muskegon, MI); silylation grade acetonitrile
(Regis Chemical Co.).

Vials, 1.1 ml tapered multipurpose autosampler vial and support sleeve
(varian, Sunnyvale, CA).
Water, distilled or hpic water (Burdick and Jackson).

3.1.3 Standards Required

Analytical standards of tebuconazole and HWG 2061 may be obtained from Mobay
Corporation, Agricultural Chemicals Division, Metabolism/Residue Methodology,
Mobay Research Park, 17745 S. Metcalf Ave, Stilwell, Kansas 66085.

Tebuconazole Standard: Prepare a primary standard solution of tebuconazole at
500 pg/ml in methanol. From this primary standard,
prepare solutions of 5.0 ug/ml, 3.75 pg/mi, 2.5 pg/ml,
1.25 gg/ml and 0.625 pg/ml in methanol.

HWG 2061 Standard: Prepare a primary standard solution of HWG 2061 at 100
pg/ml in methanol. From this primary standard, prepare
solutions of 2.0 pg/ml, 1.5 pgg/ml, 1.0 pg/ml, 0.5 pg/mi and
0.25 pg/ml in methanol. :

Store the standard solutions under refrigerated conditions (2°C); under these
conditions, the standard solutions are stable for at least 1 month.

3.2 Method

3.2.1 General Instructions

e e ————————— et

3.2.1.1 Evaporations

Carry out all evaporations in a 30°C (or less) water bath using a
rotary vacuum evaporator except for evaporations in the Reacti--
Vials. The Reacti-Vial evaporations are carried out under a
gsrgam of nitrogen with the vials placed in an N-Evap water bath at

3.2.1.2 SPS Column Calibration

Calibrate the elution parameters of tebuconazole and HWG 2061 from
the semi-preparative (SPS) hplc column. Inject 100 pg of each
standard in 1 ml of methanol/water (85:15); record the elution
volume against uv absorbance. (Note: As the standards are
originally in methanol, dilute the tebuconazole standard solution

12
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and concentrate the HWG 2061 standard solution appropriately, and
add water to each standard solution to achieve an 85:15, methanol:
water ratio). The retention times for HWG 2061 and tebuconazole are
approximately 15 min to 19 min and 20 min to 24 min, respectively
(Figure 1).

PC Column Calibration

Calibrate the elution parameters of tebuconazole and HWG 2061 from
the gpc SX-3 Bio-Bead column. This is achieved by fortifying a
Tiver control extract which has been processed up to the gpc step
with 2000 pg of each standard. Evaporate the methanol from the
fortified control sample, and re-dissolve the residue in 8 ml of the
gpc solvent. Inject 5 ml of the sample onto the gpc column, and
collect twenty-three, 10-m1 fractions. Evaporate a 1-ml aliquot
from each fraction to dryness, and re-dissclve the residue in 1.25
m] of methanol/water (B5:15}. (Note: Since only 1/10 of each
fraction s analyzed, if both standards were in one fraction, the
concentration of each standard in the 1.25 mi final volume would

be 100 pg/ml.) Analyze each fraction using the hplc analysis
conditions described in 3.2.2.6.3 to determine the elution times of
the standards from the gpc column eluate.

Establish the "dump” and “collect" range by plotting the percent of
the combined standards present in each of the twenty-three, 10-ml
fractions {See Figure 2). Starting from the Jast 10-ml fraction
which contained the standards and moving to earlier fractions in the
series of fractions, total the percent recovered until at least 90%
has been reached. This set of fractions represents the "coliect"
fraction. In this manner, the majority -of the control sample matrix
will be excluded from the "collect" fraction and will be in the
"dump" fraction.

when the liver extract is chromatographed, fraction 8 (70 m]l to 80
mi) or fraction 9 (80 ml to 90 ml) will be dark brown in color.
Normally these fractions will not contain any of the standards and
will be discarded in the "dump” fraction. The color in fractions
11 through 15 will be gold to light yellow; these fractions usually
contain the start of the "collect" fraction. The "wash" fraction
is arbitrarily set for a 60 mi volume following the “collect”
fraction volume.

Detailed Procedure {see Figure 3 for flow diagram)
Extraction

N

3.2.2.1.1'Liver) Kidney., Muscle. Milk\and Eqg

1.

2.

7
}éfgh a 40-gram samp]e\?ﬁto a 300-ml1 ta)1-form beaker, and add 150
ml of methanol. )

‘Blend the sample with a Tekmar blender for 2 min at high speed.

13
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3. Filter the homogenate under vacuum through a No. 42 Whatman filter
paper covered with a bed (3 gram) of Hyflo Super Cel into a 500-m}
side-arm vacuum flask. .

4. Return the filter cake (including filter paper) to the blending jar,
and add 150 ml of methanol.

5. Blend the filter cake and filter paper with a Tekmar blender for 2
min at high speed.

6. Filter the homogenate under vacuum through a No. 42 Whatman filter
paper covered with a bed (3 gram) of Hyflo Super Cel into the same
500-m1 side-arm vacuum flask.

Note: If the combined filtrate has particulate matter present,
Filter the combined filtrate under vacuum through No. 42
filter paper (no Super Cel) into another 500-ml side-arm
vacuum flask.

7. Transfer the filtrate into a 1000-ml separatory funnel, and add 150
ml of hexane (pre-saturated with acetonitrile) to-thg funnel.

8., Stopper and shake the funnel for 30 sec; allow the phases to
| separate. :

9. Drain the lower methanol/water fraction into a pre-weighed 1000-m1
boiling flask labeled A. I

10. Add 150 ml of acetonitrile (pre-saturated with hexane) to the
separatory funnel. '

11. ~ Stopper and shake the funnel for 30 sec; allow the phases to
separate.

12. Drain the lower acetonitrile fraction into the flask labeled A
from Step 9.

13. Evaporate the sample until only the water remains.

Note: This is a very crucial step. Part of the sample may be Tost
if the sample is allowed to foam up when the solution has
evaporated to the water. Watch the sample closely when the
volume is-low. Higher water bath temperatures seem to make
the foaming worse. The final volume of the sample should be
concentrated to approximately 35 ml (35 g). This can be
determined by weighing the flask and subtracting the
pre-weighed flask weight. DO NOT add additional acetonitrile + .
to the sample to aid the evaporation. Use a nitrogen stream
to concentrate the sample if foaming is bad.

'y

147 Proceed to Acid Hydrolysis (3.2.2.2).

14
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3.2.2.1.2 Fat and_Skin

10.
11.

12.

13.

14,

Note: In the following procedure, the acetonitrile is pre-saturated
with hexane, and the hexane is pre-saturated with
acetonitrile. - :

Weigh a 40-gram sample into a 300-ml tall form beaker, and add 150
ml of hexane.

Blend the sample with a Tekmar biender for 2 min at high speed.

Filter the homogenate under vacuum through a No. 42 Whatman filter
paper covered with a bed (3 gram) of Hyflo Super Cel into a 500-ml
side-arm flask.

Return the filter cake {including filter paper) to the blending jar,

“and add 150-m1 of fresh hexane.

8lend the filter cake and filter paper with a Tekmar blender for 2
min at high speed. :

Filter the homogenate under vacuum through a No. 42 Whatman filter
paper covered with a bed (3 gram) of Hyflo Super Cel into the same
500-m] side-arm flask.

Note: If the combined filtrate has particulate matter present,
filter the combined filtrate under vacuum through No. 42
filter paper {no Super Cel) into another 500-ml side-arm

. vacuum flask.

Transfer the filtrate to a 1000-m separatory funnel, and add 300 m)
of acetonitrile into the funnel.

Stopper and shake the funnel for 30 sec; allow the phases to
separate. :

Drain the lower acetomitrile fraction into a 1000-ml boiling flask
{Tabeled A).

Add 300 ml of acetonitrile to the separatory funnel.

Stopper and shake the funnel for 30 sec; allow the phases to
separate.

Drain the lower acetonitrile fraction into the beiling flask A
from Step 9.

Return the filter cake and filter paper (Step 6) to the blender jar,
add 100 ml of methanol, and blend the sample with a Tekmar biender
for 2 min at high speed.

Filter the homogenate under vacuum through a No; 42 Whatman filter
paper covered with a bed (3 gram) of Hyflo Super Cel into the

15



15.

16.
17.
- 3.2.2.2

10.

11.

12.
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side-arm flask from Step 6.

Note: If the filtrate has particu1éte matter present, filter the
filtrate under vacuum through No. 42 filter paper (no Super
Cel) into another 500-m] side-arm vacuum flask.

combine the methanol fraction from Step 14 with the combined
acetonitrile fractions in boiling flask A from Steps 9 and 1Z.

Evaporate the combined sample to dryness.
Proceed to Acid Hydrolysis (3.2.2.2).

Acid Hydrolysis

Add 50 m1 of 2N HC1 to the sample in boiling flask A from the
initial extraction (Step 13 of 3-2.2.2.1 or Step 16 of 3.2.2.1.2}).

For fat or skin samples, add 30 ml of distilled water into boiling
flask A. ,

Add five to ten glass boiling beads to the flask.
Note: Use only boiling beads, do not use a stirring bar.

Attach flask A to a condenser, bring the samp1e‘to reflux and .. +°
continue to reflux the sample for 16 hours (or overnight).

Allow the sample to cool to room temperature, and remove flask A
from the condenser.

Add 20 ml of pH 5; 0.6 M phosphate buffer to the sample in flask A.

Place flask A in an ice bath, and allow the solution to cool for
3 to 5 min.

‘While swirling flask A, slowly pipet 5.0 m! of 19.1 M NaQH into the

aqueous solution.

Note: Before proceeding with the following steps, confirm that the
aqueous solution is pH 5 ¢ 0.5 using a universal pH indicator
paper. If the pH is not within this range, adjust pH with 2V
HCT or 19.1 M NaOH. '

Pour the sample into a 1000-ml separatory funnel labeled A.

Rinse flask A with 150 ml of acetone, and pour the acetone into
separatory funnel A.

Rinse flask A with 225 ml of chloroform, and pour the

- chloroform into separatory funnel A.

Stopper and shake the separatory funnel for.30 sec. Allow the
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phases to separate, and drain the lower organic fraction into a
second 1000-m1 separatory funnel labeled B containing 75 ml of

distilled water.

Stopper and shake separatory funnel B for 30 seconds. Allow the
phases to separate, and drain the lower organic fraction through 100
g of sodium sulfate [pre-rinsed with 50 ml of acetone/chlioroform
{2:3)] into a 1000-ml boiling flask labeled B. .

Rinse flask A.again with 150 m] of acetone, and pour the acetone
into separatory funnel A.

Rinse flask A again with 225 ml of chloroform, and pour the
chloroform into separatory funnel A.

Stopper and shake separatory funnel A for 30 sec. Allow the phases
to separate, and drain the Tower organic fraction into separatory

funnel B.

'Stopper and shake separatory funnel B for 30 sec. Allow the phases
to separate, and drain the lower organic fraction through the same

100 g of sodium sulfate into boiling flask B. o 7

Evaporate the combined organic fractions to dryness. Sweep the
flask with a nitrogen stream to completely remove any solvent.

For liver, kidney and muscle samples:

a. Add 0.5 ml of methanol to the flask to solublize the sample
residue, and transfer the sampie to a 13-ml centrifuge tube.’

b. Add 5 ml of chloroform to the flask, swirl the sample to
thoroughly mix the solution, and transfer the solution into the
tube.

c. Complete the sample transfer from the flask into the tube with
an additional 5 m) of chloroform.

d. Concentrate the sample to 8.0 ml usihg a stream of nitrogen.
e. Proceed to Gel Permeation Chromatography (3.2.2.3)

Eg;_m;;k, eggs, fat and skin samples, proceed to Hexane/Acetonitrile
artition (3.2.2.4).

Gel Permeation Chromatography

Oraw the sample from the 13-mi centrifuge tube (Step 139d of
3.2.2.2) into a 10-ml syringe (with a long needle), place a 0.45 gm
Acrodisc CR filter on the syringe, and filter the sample into a
25-m1 beaker. '

Note: The solution must be free from any particulates.
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2. With another syringe, withdraw the sample from the beaker, and’
inject the sample into a 5-ml sample loop of the gel chromatograph.

3. Place the sample c611ection dispensing line into a 125-ml boiling
flask. '

4. Repeat Steps 1 through 3 for eacﬁ sample.

5. Initiate the chromatography process using the following gpc

parameters:

Flow rate: 5 ml/min

Column pressure: Approximately 5 psi.
Solvent system: Chloroform/methanol (95:5)

Elution parameters: Use elution parameters determined by calibration
prior to analysis (See 3.2.1.3)

6. Evaporate the “"coliect” fraction in tﬁe 125-m! boiling flask just to
: an oily film. Sweep the flask with a nitrogen stream to completely
remove any solvent. '

Note: If the sample will not be analyzed within the day, store the
sample under refrigeration (2°C) until analysis can be
performed. The residue is-stable for at least 3 days under
these conditions. - :

7. Proceed to Hexane/Acetonitrile Partition (3.2.2.4)

3.2.2.4 Hexane/Acetonitrile Partition

Note: In the following procedure, the acetonitrile is pre-saturated
with hexane, and the hexane is pre-saturated with
acetonitrile. .

1. To the oily residue in the 125-ml boiling flask (Step 6 of 3.2.2.3),
add 25 ml of hexane, and swir] the solvent in the flask. Pour the
solvent into a 500-ml separatory funnel labeled A. Transfer as much
o? the remaining sample residue as possiblie with an additional 75 ml
of hexane. :

2. Add 25 m) of acetonitrile into the 125-ml boiling flask, and swirl
_the solvent in the flask. Pour the solvent into separatory funnel
A. Complete the quantitative transfer of the sample residue with an
additional 75 ml of acetonitrile.

3. Stopper aﬁd shake separatory fuﬁnel A for 30 sec; allow the
phases to separate.

4. Drain the lower acetonitrile fraction into another 500-ml separatory
funnel labeled B containing 100 ml of hexane.

5. Stopper and shake separatory funnel 8 for 30 sec; allow the
phases to separate.
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brain the lower acetonitrile fraction into a 500-ml boiling flask.

Repeat Steps 2 through 6 (combining the acetonitrile fractions in
the same flask) twice.

Evaporate the combined 300 ml of acetonitrile in the 500-ml boiling
flask to dryness.

Proceed to Mega Bond Elute Chromatography (3.2.2.5)
Mega Bond Elute Chromatography

Activate the column as follows:

a. Place the lower column luer fitting from the on/off valve into
the collection needle on a vacuum manifold (or a 250-ml side arm
vacuum flask with a rubber stopper containing a long needle with
a luer top).

b. Rinse the column under vacuum with a total of 75 ml of methanol
at a flow rate of approximately 15 ml per min {5 min total
time).

c. After the methancl has reached the top of the column bed, rinse
the column with 75 ml of distilled water at a flow rate of
approximately 15 ml per min.

d. When the water reaches the top of the column bed, turn the
“column valve off. Do not allow the column to go dry.

Add 25 m1 of methanol/water (3:7) to the 125-ml flask (Step 8 of
3.2.2.4). Swirl the solvent in the flask, and pour the extract into
the column.

Open the valve on the column to allow the solvent to drain through
the packing at a rate of approximately 5 ml/min (3 min total time).

Wwhile the column is draining, add another 25 ml of methanol/water

(3:7) to the 125-ml flask. Swirl the solvent in the flask.

When the solvent has reached the top of the column bed, pour the
additional solvent-into the column.

Repeat Steps 4 and 5.

When the solvent has reached the top of the column bed, turn the
column valve off. Discard the 75 ml of methanol/water eluate.

Place the column onto another vacuum manifold (or flask) as before.

" Add 25 m} of methanol/water (85:15) to the 125-m1 flask (Step 2).

Swirl the solvent in the flask, and pour the solvent into the
column.

19



10.

11.
12.

13.

14,

15.

16.

17.

18.
3.2.2.6
3.2.2.6.1

101316

Open the valve on the column to allow the solvent to drain through
the packing into the collection flask at a rate of approximately 5
ml/min (5 min total time). : '

While the column is draining, add another 25 ml of methanol/water
(85:15) to the 125-m1 flask. Swirl the solvent in the flask.

When fhe solvent has reached the top of the column bed, pour the
additiona) solvent into the column.

When the solvent has reached the top of the column bed, pour an

additional 50 ml of methanol/water (85:15) into the column, When

the solvent reaches the top of the column bed, turn the column valve
off.

Transfer the methanol/water (85:15) eluate into a 250-ml boiling
flask.

Evaporate the sample to the aqueous residue. Add 150 ml of
acetonitrile to azeotrope the water from the sample. Evaporate the
sampie to dryness.

Add 5 m1 of methanol to the flask, and swirl (vortex) the solvent to
solublize the residue. Transfer the methanol into a 13-ml
centrifuge tube using a Pasteur pipet. Repeat the transfer
procedure two more times using approximately 2.5 ml of methanol each
time.

Evaporate the methanol to just less than 2 ml using the N-Evap with
a stream of nitrogen. '

Proceed to SPS Column Chromatography (3.2.2.6).

SPS Column Chromatograghﬁ

tiver. Kidney and Muscle

Dilute the sample in the 13-ml centrifuge tube (Step 17 of 3.2.2.5)
to 2.1 ml with methanol. Rotate the solvent to the top of the tube
to solublize all the residue. Vortex the sample to mix the
solution.

Add 0.4 ml of hplc grade water to bring the total volume to 2.5 ml,
and swirl the sample. Vortex the sample to mix the solution.

Draw the sample from the centrifuge tube into a 5-ml syringe {with
a long needle), place a 0.45 um Acrodisc LC13 filter on the syringe,
and filter the sample into another 13-ml centrifuge tube.

Note: If the fj]ter plugs and creates pressure during filtration,
change filters and proceed with filtration.

Proceed to Chromatography Process (3.2.2.6.3).

20



3.2.2.6.2
1.

3.2.2.6.3

101316

ﬁi]k E Fat ;nd Skin

DiTute the sample in the 13-ml centrifuge tube (Step 17 of 3.2.2.5)
to 3.4 m) with methanol. Rotate the soivent to the top of the tube
to solublize all the residue. Vortex the sample to mix the
solution.

Add 0.6 ml of hplc grade water to bring the total volume to 4.0 ml,
and swirl the sample. Vortex the sample to mix the solution.

Draw the sample from the centrifuge tube into a 5-ml syringe (gﬁth
a long needle), place a 0.45 um Acrodisc LCI3 filter on the srringe,
and filter the sample into another 13-ml centrifuge tube.

Note: If the filter plugs and creates pressure during filtration,
change filters and proceed with filtration.

Proceed to Chromatography Process (3.2.2.6.3).

Chromatography Process

Initiate the chromatography process using the following hplc
parameters: ‘

Mobile phase solvents: Methanol and hplc grade water.

Solvent flow rate: 2 ml/min

UV detector wavelength: 220 nm.

Solvent program: Start with a linear gradient of 60% methanol to
80% methanol in 20 min, followed by a linear
gradient of B80% methanol to 100% methanol in 15
min. Maintain 100% methanol for 15 min.

Allow the column to equilibrate at 60% methanol
for 30 min before making the next injection.

Inject 1.2 m1 of the sample solution to be chromatographed (Step 3
of 3.2.2.6.1 or 3.2.2.6.2) into the 1-ml hplc injection loop. Store
the yemaining sample solution under refrigeration (2°C) as a backup
sample.

Collect the individual eluents for HWG 2061 and tebuconazole (based

upon predetermined elution times, see 3.2.1.2) in 125-m) pear-shaped
flasks.. Label the flasks appropriately for HWG 2061 and '
tebuconazole.

Evaporate the solvent in each 125-m) flask to the aqueous solution.

Add 30 m] of acetonitrile to the flask, and evaporate the sample to

dryness. :

To the flask labeled tebuconazole:

a. Add 3 to 5 ml of methanol; swirl (vortex) the solvent to
solublize the residue. Transfer the methanol into a 13-ml
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centrifuge tube using a Pasteur pipet.

. Repeat the procedure two more times using approximately 2.5 m}

of methanol each time.

Evaporate the sample to dryness using the N-Evap with a stream
of nitrogen.

Add 400 g1 of methanol to the tube, stopper, and wrap Parafilm
around the tube/stopper joint; vortex the solution to thoroughly
solubilize the sample.

Using a Pasteur pipet, transfer the solution into a'1.1 ml
tapered autosampler vial (with support sleeve). Cap and store
the sample under refrigeration (2°C) until the sample is
analyzed. :

Proceed to Analysis (3.2.2.8).

To the flask labeled HWG 2061:

a. Add 3 to 5 ml of methanol; swirl (vortex) the solvent to
solublize the residue. Transfer the methanol into a 10-ml
Reacti-Vial using a Pasteur pipet.

b. Repeat the procedure two more times using approximately 2 ml of
methanol each time.

¢. Evaporate the methano! to dryness using the N-Evap with a .
stream of nitrogen.

d. Add 0.5 to'l ml of acetonitrile to the vial, and rotate the
solvent to the top of the vial to solublize all residue.

e. ‘Evaporate the acetonitrile to dryness using the N-Evap with a
stream of nitrogen.

f. Proceed to Derivatization (3.2.2.7)

Derivatizatjon

Note: Start a 0.1 ppm HWG 2061 standard at this step. Pipet 1 ml

of a 1 pg/ml HWG 2061 standard (see 3.1.3) into a 10-ml
Reacti-Vial (for the total standard curve, pipet 1 ml of the
remaining standards described under 3.1.3 into separate
‘yials). Evaporate the methanol in the vial(s) with a
nitrogen stream.

If additional auto-sampler vials containing the derivatized
0.1 ppm HWG 2061 standard are needed during analysis when a
gc auto-injector is used, pipet 5 ml of the 2.0 ug/ml HWG
2061 standard into a Reacti-Vial. Evaporate the methanol in
the vial with a nitrogen stream. After the derivatization
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has been completed (Step 6 below), add 4.0 ml of methanol to
the Reacti-Vial to provide a sufficient volume to fill each
of ten, 1.1 ml gc autosampler vials with 400 ul of the
derivatized HWG 2061 standard.

1. Add 0.5 m! of derivatization grade acetoni jle to the Reacti-Vial
(Step 6 of 3.2.2.6 an e 0. T ppm 72061 standard started at this
step), and slowly vortex the solution to solublize the residue. '

2. Add 0.5 ml of MTBSTFA (with 1% TBDMCS) to the Reacti-Vial, place the

septum on the vial (Teflon side down), screw the cap on tightly, and
vortex the solution to mix the sample well.

3, Heat the Reacti-Vial at 90°C for. 90 min in a heating block (pre-
heated at 90°C). '

4. Remove the Reacti-Vial from the heating block, and allow the Reacti-
Vial to cool to room temperature.

5. Evaporate the reaction solvents completely in the N-Evap under a
stream of nitrogen.

Note: The sample solution in the vial must be taken to dryness. If
the sample is not dry, reagent blank peaks may occur during
gc chromatography.

6. Add 400 u1 of methanol to the vial, place the septum on the vial
(Teflon side down), screw the cap on tightly, and vortex the
solution to thoroughly solublize the sample.

7. Using a Pasteur pipet, transfer the solution into a 1.1 ml tapered
autosampler vial (with support sleeve). Cap and store the sample
under refrigeration (2°C) until the sample-is analyzed.

8. Proceed to Analysis (3.2.2.8).

3.2.2.8 Analysis
3.2.2.8.1 Standard Procedure

A. Instrument Conditions:

Detector: . Flame icnization "N/P bead detector”.
: Air: 170 ml/min. Hydrogen: 4.5 ml/min.

Column: Fused silica capillary column, 0.53 mm i.d. x
15m, DB 17, 1.0 um film thickness.

Carrier gas: - Nitrogen, 8 ml/min.

Temperatures: Injection port: 250°C
Detector: 300°C
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Column program: Hold 70°C for 0.5 min,

Ramp 25°C/min to 125°C,
Hold 125* for 0.5 min,

Ramp 7.5°C/min to 275°C,
Hold 275°C for 6.8 min.

Procedure:

1.

Inject 5 pl of the 0.1 ppm equivalent standard solution (2.5 ug
tebuconazole/ml, 1 ug HWG 2061 derivative/0.4 ml) before and
after each sample injection. Determine the area under the
tebuconazole or derivatized HWG 2061 peaks at their respective
retention times (approximately 22 min or 26 min, respectively).

Inject 5 pl of sample {10 g equivalent/0.4 m1). Determine. the
area of any peak at the retention times of tebuconazole or
derivatized HWG 2061. :

If the sample response is greater than the standard response,
dilute the sample appropriately to correspond to the standard,
and re-inject’the diluted sample. .

Standard Curves:

1.

To show that the detector response is linear, inject 5 pl of
each tebuconazole standard of 0.625 pg/ml, 1.25 pg/ml, 2.5
pg/ml, 3.75 pg/ml and 5.0 pg/ml (see 3.1.3); inject each
derivatized HWG 2061 standard of 0.25 ug/0.4 ml, 0.5 pg/0.4 ml,
1.0 pg/0.4 m}, 1.5 pg/0.4 ml and 2.0 pg/0.4 m1 (see 3.2.2.7).

Plot area versus concentration to confirm a linear response.
The five standard concentrations above represent 0.025 ppm,
0.05 ppm, 0.10 ppm, 0.15 ppm and 0.20 ppm tebuconazole or HWG
2061 standard equivalents. :

Calculations:

1.

Calculate ppm by comparing the response {peak height, peak
area, microvolts, etc.) for a sample to the average response of
a corresponding standard (before and after each sample).

response (spl) ng std injected final spl vol (pl)
ppm = X — X
response-{std)_h‘ﬁkg spl weight spl injected vol (ul)

g spl weight “ final vol dilution factor
X X!
g final spl weight” 1
Note: This qugtjon’FEahces to the equation below when the
"~ -sampteis compared to the 2.5 pg/ml standards.

response {spl)
ppm = x 0.1 ppm x dilution factor
response (std}
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2. To convert HWG 2061 ppm residues to tebuconazole ppm equivalent

residues, use the following equation:

ppm tébuconazo]e (equivalent) = ppm HWG 2061 x 0.95

3.2.2.8.2 Confirmatory Procedure

A.

Instrument Conditions:

Detector: © MSD SIM
lons Monitored: Tebuconazoie: 125, 250, 307
: HWG 2061: 125, 250, 306, 380, 437
Column: . Fused silica capillary column, 0.25 mm i.d.
x 14 m, DB 17, 0.25 gm film thickness
Carrier gas: Helium, 1.6 mi/min.
Temperatures: Injection port: 250°C
Mass analyzer: 250°C
Transfer line: 250*C
Ton source: 250°C
Column purge: 2 mjh

Column program: tebuéonazo1e: hold 180°C for 2 min,

ramp 5°C/min to 2]0°C, .
ramp 20°*C/min to 250°C,

HWG 2061: hold 180°*C for 1 min,
ramp 10°C/min to 250°C,
hold at 250°C for 2 .min

Procedure:

-1

Inject 2 gl of the standard (2.5 ug/ml) before and after each
sample injection. Determine the area under the peak at the
retention time for tebuconazole (approximately 4 min) and
derivatized HWG 2061 (approximately 6 min).

Inject 2 pl of sample (10 g equivalent/0.4 mi). Determine the
area of any peak at the retention time for tebuconazole or
derivatized HWG 2061. '

If the sample response is greater than the standard response,

dilute the sample appropriately to correspond to the standard
response.

Standard Curves:

1.

To show that the response is linear, inject 2 pl1 of each
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tebuconazole standard of 0.625 pg/ml, 1.25 pg/mi, 2.5 ug/ml,
3.75 gg/ml and 5.0 pg/ml (see 3.1.3); inject each derivatized
HWG 2061 standard of 0.25 pg/0.4 ml, 0.5 $g/0.4 m1, 1.0 pg/0.4
ml, 1.5 pg/0.4 ml and 2.0 $#1g/0.4 m} (see 3.2.2.7).

2. Plot the response versus concentration to confirm a linear
response. The five standard concentrations above represent
0.025 ppm, 0.05 ppm, 0.10 ppm, 0.15 ppm and 0.20 ppm
tebuconazole or HWG 2061 standard pquivalents.

D. Calculations:

See calculation procedure under Standard Analysis Procedure.

3.3 Method Validation
3.3.1 Reguirements

1. " Duplicate recoveries at 0.1 ppm in all tissues and eggs and
duplicate recoveries at 0.05 ppm in milk for both tebuconazole and

HWG 2061 are required.

2 Each ‘recovery sample is analyzed with the appropriate 0.1 ppm
standard. .

3.3.2  Procedure

1. Add 1 m) of the tebuconazole standard solution (4 pg/m1 methanol)
and 1 m1 of the HWG 2061 standard solution (4 pg/ml methanol) to
each recovery sample just prior to adding the blending solvent to
the weighed tissue or egg sample (3.2.2.1). In the case of milk,
add 0.5 m! of each standard solution.

2. Run two control samples for each sample matrix. Run a reagent blank
with each matrix set. .

3. Run standard curves from 0.025 ppm to 2.0 ppm for tebuconazole and
HWG 2061 to show linearity of response,

4. Run the method as written with no modifications; each "cleanup step”
was needed in this method to a achieve an adequate control residue,

4.0 - Results and Discussion

A flow diagram of the analytical residue method is presented in Figure 3.

The initial extraction (methanol or hexane/methanol) and hydrolysis procedures
that were used in the bovine and poultry metabolism studies!? were used in
this analytical residue method. Under these conditions, tebuconazole and the
major metabolite, HWG 2061 or HWG 2061 conjugate, were extracted from the
tissues, milk and eggs, and the HWG 206l conjugate was hydrolyzed. Good
extraction efficiency was shown using aged [*4C] tebuconazole and [14C] HWG
2061 residues from the metabolism study animal tissues, milk and eggs
(Addendum 1).
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The acid reflux hydrolysis procedure that was used produced many low molecular
weight nitrogen containing organic compounds from the animal tissues
particulariy from liver and kidney. This created a siginificant matrix
cleanup problem, because the detection of tebuconazole and HWG 2061 was based
ypon the nitrogen response for these compounds using a flame ionization
*nitrogen/phosphorous head® (FID N/P) detection system.

Thus, Ln elaborate cleanup procedure was required to separate these natural
controj interferences from the tebuconazole and HWG 2061 residues. After
hydrolysis, the majority of the sample matrix was successfully removed by gel
permeation chromatography, 2 hexane/acetonitrile partition and reverse phase
column’ chromatography. A final purifi i ined with the se

collection of the tebuconazole and HWG 2061 residues utilized HpTc semi-
permeable surface column chromatography prior to derivatization of the HWG
2061 and glc analysis.

In the previous analytcal method3, Regisil, bis (trimethylsilyl)-trifluoro-
acetamide (BSTFA), was used to form the trimethylsilyl (TMS) derivative of HWG .
2061. Because of low and variable recovery of the TMS HWG 2061 derivative in
some tissues, another derivative was selected for this method, N-methyl-N-t-
butyl-dimethlylsilyl trifluoroacetamide (MTBSTFA), a reagent reported to
produce a derivative more stable to hydrolysis than the TMS derivative, was
selected. The t-butyl-dimethylsilyl (TBOMS) derivative of HWG 2061 was formed
within 90 min and was shown to be stable with reproducible recovery.

The retention times for tebuconazole and derivatized HWG 2061 from the medium
polarity capillary coiumn were approximately 19 min and 23 min, respectively
(Figure 4). The instrumental response and linearity of tebuconazole and HWG -
2061 is presented in figure 5. The response for both compounds may increase
or decrease from from day to day, most likely from small changes in the
hydrogen flow in the flame detector. However, this variation does not affect
the 1inearity of the response for these compounds. The response for both
tebuconazole and the TBOMS HWG 2061 derivative in the presence of tissue, milk
and egg matrices was shown to be linear over the range (0.025 ppm to 0.2 ppm)
tested (Figures & through 8). .

Recovery of tebuconazole from bovine tissues fortified at 0.1 ppm ranged from
76% to 101% (Table 1). Recovery of tebuconazole from milk fortified at 0.05
ppm was 105% and 106%, and recovery of tebuconazole from milk fortified at 0.1
was 94% and 101%. In bovine tissues, recovery of HWG 2061 fortified at 0.1
ppm ranged from 72% to 83%. Recovery of HWG 2061 from milk fortified at 0.05
ppm was 83% and 93% and at 0.1 ppm was 102% and 102%. At the retention times
for both compounds, control bovine tissues and milk samples showed residue
Jevels of less than 0.1 ppm and 0.05 ppm, respectively.

Recovery of tebuconazole from poultry tissues and eggs fortified at 0.1 ppm -
ranged from 87% to 116% (Table 2). Recovery of HWG 2061 from tissues and eggs
fortified at 0.1 ppm ranged from 71% to 114%. Control values at the retention
times for both compounds in pouitry tissues and eggs were less than 0.1 ppm.

Based upon these data, the limit of determination for tebuconazole and HWG

2061 in bovine and poultry tissues and eggs is 0.1 ppm. The Timit of
determination for tebuconazole and HWG 2061 in milk is 0.05 ppm.
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Gas chromatography/mass spectrometry (gc/ms) using selected ion monitoring
(SIM) was used for the confirmatory analysis procedure. Based upon the mass
spectra of tebuconazole and the TBOMS HWG 2061 derivative (Figure 9), mass
jons 125, 250 and 307 were used for tebuconazole and mass ions 125, 250, 306,
380 and 437 were used for the HWG 2061 derivative. The retention times for
tebuconazole and the derivatized HWG 2061 were approximately 3.9 min and 6.2
min, respectively (Figure 10). The instrumental responses of tebuconazole and
HWG 2061 were shown to be linear from 0.05 ppm to 2.0 ppm (Figure 11).

An independent laboratory method validation using this method was successful
(Addendum 2). Recoveries for tebuconazole and HWG 2061 ranged from 72% to

109% for liver and from 82% to 107% for milk.

The method was shown to be specific for tebuconazole and HWG 2061 with respect
to all the other compounds which have been registered by EPA for tolerances in
bovine and poultry meat, fat and by-products, milk and milk fat, and eggs
(Addendum 3).

5.0 Conclusions

A successful gas chromatographic method has been developed for the
determination of tebuconazole and HWG 2061 in bovine and poultry tissues, milk
and eggs as proven by acceptable ‘recovery of tebuconazole and HWG 2061, by
good extraction efficiency of aged residues, and by being specific for
tebuconazole and HWG 2061 residues.

The method required extensive sample cleanup following extraction and rigorous
acid hydrolysis. In addition, the instrumental response was minimal for the
nitrpgens in tebuconazole and HWG 2061 using the nitrogen specific detector.
Hence, a limit of determination less than 0.1 ppm for tissues and 0.05 ppm fo
milk would be very difficult to obtain for tebuconazole and HWG 2061. :

Because of the overnight hydrolysis, lengthy cleanup procedures, and
derivatization prior to analysis, this method takes approximately 4 days to
complete a set of six samples. Eight different individuals have successfully
run this method and have recorded acceptable recoveries by this method.

The 1imit of determination for tebuconazole and HWG 2061 for tissues and eggs
is 0.1 ppm and for milk is 0.05 ppm.
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Table 1. Recovery! of tebuconazole and HWG 2061 from bovine liver, kidney,
muscle, fat and milk.

LS

Ppm
Matrix Compound Fortification
Liver Control none
tebuconazole 0.10
Contro) none
HWG 2061 g.10
Kidney Control none
tebuconazole 0.10
Control none
HWG 2061 0.10
Muscle Control none
tebuconazole 0.10
Control nane
HWG 2061 0.10
Fat Contro] none
tebuconazole 0.10
Control none
HWG 2061 6.10
Milk Contro]l none
‘tebuconazole 0.10
tebuconazole 0.05
Control none
. HWG 2061 0.10
HWG 2061 0.0%

Control Residue (ppm)

_Sam le

<0.1,
89,

<0.1,
72,

<0.1,
76,

<0.1,
77,

<0.1,
9],

<0.1,
89,

<°.19
91,

<0.1,
87,

<0.1,
94,
105,

<0.1,
102,
83,

1for raw data and chromatograms, see Appendices 2 to 6.
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over

<0.1
9]

<0.1
78

<0.1
78

<0.1 '

89

<0.1
101

<0,1
81

<0.1
84

<0.1
78

<0.1
101
106

<0.1
102
93
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Table 2. Recovery! of tebuconazole and HWG 2061 from poultry liver, muscle,
fat, skin and eggs.

Matrix

Compound

Liver

Muscle

Fat

Skin

Eggs

lFor raw data and chromatograms, see Appendices 7 to 11.

Control
tebuconazole

Control
HWG 2061

Control

~ tebuconazole

Control
HWG 2061

Control
tebuconazole

Contrel
HWG 2061

Control
tebuconazole

Control
HWG 2061

Control
tebuconazole

Control
HWG 2061

- Ppm’
Fortification

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

none
0.10

31

Rec

<0.1, <0.1
98, 90

<0.1, <0.1
95, 86, 117

<0,1, <0.1
116, 113

<0.1, <0.1
114, 94

<0.1, <0.1
87, 89

<0.1, <0.1
74, 92

<0.1, <0.1

96, 106

<0.1, <0.1
95, 95

<0.1, <0.1
87, 91

<0.1, <0.1
g6, 71

Control Residue {ppm)
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g 1,004
a
L
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<
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o
Figure 1.

1.8 20,08 X 40.00

Time (min)

Hplc chromatogram of the elution profile of tebuconazole
and HWG 2061 from the semi-permeable surface preparative
column.
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Figure 2. Gpc .elution profile of tebuconazole and HWG 2061 from the

Bio-Bead $X-3 permeation column.
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Liver, Kidney, Muscle

Fat _and Skin —Milk and £gqs
Hexane/Methanol ’ Methanol/Water
Extraction Extraction
Hexane/Acetonitrile : Hexane/Methanol/Water
Partition and
Hexane/Acetonitrile

Partition

Acid Reflux
pH 5/Acetone/Chloroform

Partition
!
Liver, Kidney and Muscle
74 A Gel Permeation
HMitie ChromatTraphy
Hexane/Acetonitrile
Partition

Mega Bond Elute
C18 Chromatography

Semi-Permeable Surface

Chromatography
Tebﬁcqﬁgzdle | HNG 2061
MTBSTFA
Derivatization
Gas Chromatography _ ~ Gas Chromatography
Analysis Analysis
I

Figure 3. Flow diagram of the analytical residue method used for

the analysis of tebuconazole and HWG 2061 in animal
tissues, milk and eggs.
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Figure 4. Representative gc chromatogram of tebuconazole and the

TBOMS HWG 2061 derivative.
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Linearity curves for the instrumental response of
tebuconazoie and the TBDMS HWG 2061 derivative.
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] LIVER
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110 +
Tebuconazolel

1007 {corr: 0.999)
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80 -
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Pack Areo
{Thousonds)

\~TBDMS HWG 2061
(corr:N,99A4)

9 .04 Q.08 0.2 <18 6.2

w4 KIDNEY

130 + a
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110 - {(corr: 0.987)

Pack Arso
{Mousonds)
2
[

TBDMS HWG 2061
{(corr: 0.999)

-4 0.04 0.08 0.1 0.18 02

Concomtrotion (Pom)

Figure 6. Linearity curves for the response of tebuconazole and
the TBDMS HWG 2061 derivative in the presence of liver
and kidney extracts.
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Linearity curves for the response of tebuconazole and
the TBDMS HWG 2061 derivative in the presence of muscle
and fat extracts.
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Linearity curves for the response of tebuconazole and
the TBDMS HWG 2061 derivative in the presence of skin,
egg and milk extracts.
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Figure 9. Mass spectrum of tebuconazole and the TBDMS HWG 2061
derivative. .
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v Figure 10. Gc/ms selected ion chromatograms of tebuconazole and
the TBOMS HWG 2061 derivative.
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Figure 11. . Linearity curves for the instrumental response of

tebuconazole and the TBOMS HWG 2061 derivative using -
. gc/ms selected ion monitoring (confirmatory procedure).
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Appendix 1. Archive listing of notebooks and project personnel.

Notebook References

ugtgpoog Number Name Year Issued Page Numbers
QO;R-IQT R. R. Gronberg, V. J. Lemke - 1990 A1l pages
91-R-104 H. W. Chopade 1991 A1l pages
91-R-103 A. E. Ma#hew 1991 A1l pages
Project Personnel
Name Duties

R. R. Gronberg

Hf M. Chopade

A. E; Mathew

V. J. Leﬁke

€. M. Blum

T. L. Fitzpatrick
T. J. McLaughin

D. J. Unruh

Study director; participated in generating experimental
data for method development; prepared method report.

Chemist; participated in generating experimental data
for method development.

Chemist; participated in generating experimental data
for method development.

Technician; participated in generating experimental data
for method development.

Technician; participated in generating experimental data
for fortified standard recovery samples.

Technician; participated in generating experimental data
for fortified standard recovery samples.

Technician; participated in generating experimental data
for fortified standard recovery samples.

Technician; participated in generating experimental data
for fortified standard recovery samples.
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Appendix 2. Raw data and chromatograms for the recovery of tebuconazole and
HWG 2061 in bovine liver.

' Residue
Sample _Date (’91) GC ppm Rec Chart

Description "Ext; _Ini. Response(mv} Gross _ Net % _No.

Tebuconazole
0.1 ppm Standard - 08/27 40732 - - - FB27#24
Control Rep. #1 08/20 08/27 2719 0.0068 - - F827#25
0.1 ppm Standard - 08/27 38940 - - - FB274#26
Control Rep. #2 08720 08/27 3892 0.0099 - - F8274#27
0.1 ppm Standard - 08/27 39448 - . - F827#28
Ccontrol + 0.1 ppm 08/20 08/27 38418 0.0997 0.0913 91 FB827429
0.1 ppm Standard - 08/27 37647 - - - F827430
Control + 0.1 ppm 08/20 08/27 36585 0.0974 0.0890 89, F8274#31
0.1 ppm Standard - 08/27 37513 - - - F827#32

HWG 2061
0.1 ppm Standard - 08/27 38313 - - - F827433
Control Rep. #1 08/20 08/27 1842 0.0046 - -  F8274#34
0.1 ppm Standard - 08/27 41725 - - - F827#35
Control Rep. #2 08/20 08/27 1178 0.0028 - - FB27#36
0.1 ppm Standard - 08/27 42676 - - - F827#37
Control + 0.1 ppm 08/20 08/27 31200 0.0755 0.0718 72 F8274#38
0.1 ppm Standard - 08/27 39973 - - - F8274#39
Control + 0.1 ppm 08/20 08/27 34576 0.0816 0.0779 78 FB27#40
0.1 ppm Standard - 08727 44740 - - - F8274#41
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Append;x 2.

Flot of cate file: C:F327#24.FTS
Date: 01-01-1980 Times G407 :EB
Samsie Neme: (0.1 PPM FOLICUR STANDARD

101316

SAMPLE NO.91 El

-26-

Start Time= 0,023t Time = L ooMi v, Eoalies 27 08nan £.1

"k |
b :
T e
P :
R '
T }
r 1y - :
il 3 l
A K |
P - g ¢ .
I{i - N & :
; . { ' !
b s 1 B |
I - 3 N l
AL 7
I ?
STeRT TIME= 20 . 4080 =TART HEIGHT= To30
STOF TIME= 21.125 STOF HEIGHT= 5822

AREA = 40732 .

Flat of dats file: CeFgu7HEL4  FTE

TDate: O1-01-1%780 Time: 4:0B:r4c

Sample Name:

Start Times 1S.308ton Time =  EL.COMIY. Tralas= Sasala Scale=

I"'.I.B..I:i

|

e 6

ks

REA - 4AH7IR
.20

,~L

aa
2 .4
az.9
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Flot ¢F cate file: C:FER7HES.FTS
Date: D1=01-1580 Time: O4113:08
Sample Name:  CONTROL BOVINE LIVER REP.{#1 .SAMPLE NO. 91R104-26-3N .
Start Time= G.028tep Timz =  2J5.0011n0. Scalew 2719Man . Scales 2231
1 |
o iH i
!
Ha ] !
ER | ¥
i [
P ﬁ
| 1 i
1 ]
f f
b s \
n 9 !
.ﬁ]i > & . " . ;
-l; i é 0. < L l‘
9. \_!_ l, kal
il -
START TIME= 20,485 STarRT HEIGHT= S&EBS
STOF TIME= 21,100 STOF HEIGHT= B34
ARES = B719.

C:Fg2742%.F T3

Flot of data files Fg2
Time:

Date: QL-01-1930 41249
Sample MName? :
Start Time=  15,.003tcp Time = . 28, 00Miv. T-alss SlaamMa,. SCel=a= TFIeC
2
& ]
- * c
[\ -
p g 8 0
U S U UV b
n @ IR AW K
: " o ¥ 3L '
S w . ."\.“_ -
L] ,F'wv-'-'d;#s‘
-M-_jj:;__-‘—" —— ',_,__/_H—"'F
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Plot of data file: C:FOQo7#2B.FT8
Date: O5-10-1<9] Time: 17:281:21 '
Sample Name: 0.1 PPM FOLICUR STANDARD SAMPLE NO. 91R104-26-3R

101316

Start Time= &.035to0p Time = Ao . 00Min. Scele= ‘pTFEAMas . Sceles
) )

e :

" |

M Y i

. i

! :

; !

| i

».00

e
 i————

N | N~
Vs —

i

[N USRS

START TIME= 20,400 START HEIGHT=

Sab?
STOF TIME= 21,200 - STOR HEIBHY= AR
AREA = 39448
Fict of data Tile: C:FRE7HEE.FTS
Date: 09-10-19%1 Time: 17:23:i2
Sampls MName:
Start Times 15.00Stop Tims = ==, 0nMive, Scale= Sh5an . Scales
1
2
$
e ©
o : i
. »
P 0
R
!% H .
‘ﬂ;—__‘__'-y\‘gw’/
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Appendix 2.

Filct o data Tile: C:FB27#2z.FTS

Date: ©1-01-1980 Time: O4:laxlé
Gample Mhame: 0.1 PPM FOLICUR STANDARD SAMPLE NO. 91R104-26-3R
Start Timss 0.028tep Time = 3O.00MIn., Scale= 271&Man. Szsle

e !

i

D

&
e
N
g
g °
[
Lo
i
START TIME= 20, 42% CTART HEIGHT= oeen
STOF TIME= 21.175 ESTOP HEIGHT= o8L5
ARER = 38940 .
Flot of data file: CiFa327#=5.7TE
Date: Di-01-1380 Time: 04:15:27
Sample hame: i
Start Time= 15.00Stop Time = 25, 00Min, SHoale= 50457Man. Ezales
!
5
!
¢ |
2 %
Lo |
[
¢
§ e !
@ |
i ® 5 t
o n !
. v i § L
R - l
iy B NN |
;“\‘ an |
Ny P
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Appendix 2.

Flot of data file: C:F8274#27.FTS

Date: O9-10-15%21 Time: 1de4a:147
Sample Name: CONTROL BOVINE LIVER REP.{#2 SAMPLE ND. 91R104-26-30
Sttt Times ML 03Stop Time = S0.00Miv. Scales 27 1MNan . Sceles . 2210
f :
2 :
™ :
j- :
= ; -
'H ]
1 |
i |
, $e & i
gl‘ 2 gwn N ]
. 1] lsdn |
iv\ M an ® ;
. I .W———-—l
L-. 1 - & - H !
START TIME= SC. 400 START HEIGHT= Shaz
STOF TIME= 21,150 3TOF HEIGWT= L d=r=
ARER = 3IBFB
Plet =¥ data Tile: C:FGE™H#EV.FTZ
Cate: OQO¥-10-19%1 Time: 16475k
Lamole Name:
Qtart Time= 15.005top Time = T 00, Lnzle= g 15SMnn, Brales TIRE

« 43

)
Kzz
Y
(
'y
{
¢
X
)
el et ———

.26 .6
TZ@a.2e
Tt am .60
"('

RiNe 3893
L .OMm
%a;. -
\az .20
an .70

&

48



101316

Appendilx 2.

Fict of data file: C:F327429.FP7E:

Date: O9-10-17%1 Tima: 17:15:04 .
Sample Name: CONTROL BOVINE LIVER+C.1 PPM FOLICUR STD.{#1 SAMPLE NG 91R104-26-3P
Start Time= 0.035tes Time =  30.0M1in, bIzis= 2711Max». Scaxles EBEILZE

g | | 7

" :
ol |
!

]
: ' i
L, L
0 h - r € - 1
g o8 8 3 de s 0@ |
: ' ' ) : : .oh 4 F
"’L . SRR
— — D : o :
START TIME= 20.400 START HEIGHT= 5790
STOP TIME=  21.075 STOF HEIBHT= EO50

AREA = 38418

Flot of data file: C:FEE7H#29.FTE
Date: O%-10-19391 Times 17:14a:le
Sample Name: '

Start Time= 15.003tcp Time = 25.00Min, Scsla= Si2ceM= Scalex (35z4s
)
n
e =
l;i -
<
. ] i o
 ® g 0 ®
n (] n ‘\ t (4] N .. ﬂ.
a ’ N 1 || e . * "
. . . .‘ ] 0
< Py ® ,'\z ] h )
Mﬁ“ﬁ
7
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Appendix 2.

Flot of cata Tile: C:FESTH#30.PTE

Date: O9-10-1%9%1 Time: AR N
Sampie Mame: 0.1 PPM FOLICUR STANDARD _ SAMPLE 'NO, s 10&-26__;-3R1 e
Start Times= GLO3Stap Timse = 30.00MIn. 2Zaiss Z750Max . 3cales oS s
|k i
i H E
L; [
i
|
i i
[ !
- ¢
| LS.
! 4 € 1
'l LR !
—
J//
START TIME= 20,275 STAHT‘HEIGHT= S&l=
STOF TIME= 21,155 STOF HEIGRHT= 5520
AREA = 37647 .
Flot of data Filey L:F3Z74#30.FTE
Dete:; 06-10-1991 Time: 17:13:92
Sampls MHame:
Start Time= 19.005top Time = 20,00Min. Scsle= S10SMan. Scslex 11457

¢
<
™
§ v
A -
Fow
' e T
) o a® . i
L w0 :
- L.
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Appendix 2.

Flot of cata File: LC:F827831.FTS

Dat=: O5-10-199% Time: 17:03: 35
Sample Name: CONTROL BOVINE LIVER+0.1 PPM FOLICUR STANDARD #2 SAMPLE NO. 91R104-26-3Q
Start Time= n.035tep Time =  34,00Min. Soalies 2722Man . Ecele= Z3TERE
!I !
LB
) ¥ ! i
N 4
|
n
n
€ S0
] = o
; ol e
» v: q L3 ] m
o} '5‘ ‘."hﬂf_r.“.tﬁ._
L_._ B P
START TIME= c0, 4 START ﬁEIGHT= 5798
STOF TIME= 21,050 3TOP HEIGHT= SO0 1
AREA = 3658%
Flot of data Tile: C:FBE7H31.FTE
Date: 09-10-1991 Time: 17:09:38
Sample Mame: )
Start Time=  15.005tcp Time = Z2%5.00Min. Scazles 518Skax. Scale=  134EID
T
n
e n
8 & i
n i
- |
e b g ©
i cd-n
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2 ilBaaa gy 0§
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Appendix 2.

Flot of data file:

Dzte: 09-10-1951

C:FE27#3Z.FT5
Tim=: 17:1908

Sample Name: 0.1 PPM FOLICUR STANDARD

S

101316

AMPLE NO. 91R104-26-3R

Start Time= G0.03%tep Timz = Z0.00Min, Scales 2671Max. Scele= Z235°%0
) E
- :
P
A
i.
|
i; 9
0
. p &
|
N .
. ¥ e i
J \ ﬁ 8 N ;
r\>_ 3 St |
i
START TIME= 20.42% START HEIGHT= Soées
STOF TIME= 21,200 STORP HEIGHT= P04
AREA = 37513
Flot of data file: C:FER7#22.FTE
Date: NP—-10—-1991 Time: 1721519
Sample Mame:
Star: Time= 19.008tep Time = 2TZ.00Min. Scale= Sobablax., C€celez 10944

20 .6

i ———

m——
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%HE“- 3ITIAO
22 .20
22 .93
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Appendix 2.

Flot of data file: C:FB27#33.FTS

Date: O09=-10-1921 Time: 17125210
Sample Name: 0.1 PPM HWG 2061 STANDARD SAMPLE NO. 91R104-26-3M ,
Start Time= 0.033top Time = 30.00Min. Zcales 270SM=y ., Scales FalcHs
. ma! ;
& :
i i
i-
i el
| n
)
e v
. 8 &
SV
RN,
Ly
START TIME= 24.275 START HEIGHT= £330
STOF TIME= 25,000 - STOF HEIGHT= . 5290
AFRSA = 38313 o
Flot of date file: C:FB27#33.FTE
Date: 09-10-1991 ‘Time: L17:E7:18
Sample Name: ' _
Start Time= 183.00Stop Time = 3G.00Min. Heales SEatMax. Scales=s  1uaTl
|
4}
B
¢ o .
8. !
| . f e
' e iy
.o 5 8l
' ¢ 0 * . '\H
. “ } z
g o 8 e
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Appendix 2.

Elot of. data file: C:FE27#34&4 . FTS
Date: OF-10-199% Time: 17:28:04
Sample Name: CONTROL BOVINE LIVER REP.#1

101316

SAMPLE NO. 91R104-26-31

Start Tims= o,038top Time =  30,00MIn. Scale= ELTIMaw. Sca.es
| ‘
Ip 1
[ |
" |
;
| 1
) ;
n !
. i
N gD g
NN 4 s . e J
3l " 5 8 3 Reanm o i
N * . L « o0 H
: § | » ga O © i
. ¢ v & 6 o o :
1A% FIRLETIREA L) S E—
L , , |
START TIME= 24.200 ETART HEIGHT= £405
STOF TIME= 25,000 STOF HE1GHT= ERTE
AREA =. 1342
lot of data file: C:FE27#34.FTS
Date: 0F-10-1971 Time: 17:89:10
Sample Mame:
Start Time= 18,00%¢cp Time = 3J0.0CHMIn, Scale= Sid=Man. Soale=
!
{
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N
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g Ne LS “ s
0 P o e
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Appendix 2.

Fict of data file: C:F827#Z5.FTS

Date: O09-10-19%1 Time: 17:30:06
Sampie Name: 0.1 PPM HWG 2061 STANDARD SAMPLE NO. 91R104-26-3M

101316

Szale=

Start Time= 0.03%tap Time = 3G.00Min. Scaies 2&6ThMax .

—

2R .3

-3 .3

[ —r~-24 .59

N
|

START TIrE= 24.27%2 START HEIGHT=

&11S
STOF TIME= P5.025 " STOF HEIGHT= &18!
AREA = 41725
Flot of data file: C:FS527#35.F75
Date: 0O9-10-1991 Time: 17:31:22
Sample Mame: .
Start Time= 18.00Step Time = Z0,00Min. Scales= S174Man. Scale=
)
n
e B
n A
i
) J‘si:-‘
n
r Fra
Y
) i
I -
__,_,——’Ad—’.-_
N

56

Dasa®
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)
ot
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Appendix 2.

Plot of dats file: C:FER7#3&6.FTE
Date: o9-10-19%1 Time: 17:22: 12
Sample kame: CONTROL BOVINE LIVER REP. {12

101316 -

SAMPLE NO. 91R104-26-3J

Start Time= 0.023tep Time = 30.00MIn. Scxle= 2L5ENan. Soale= 24687
1 |
n !
N n H
. n !
:
- £ 8 ns 8
8 9 H S-S n® Q@
: (1o o« ¢ex 84N F
E N ; ll,-?.' i TEda v, el :
START TIME= 24.250 START HZlcHT= 43585
STOF TIME= 25,000 STORP HEIGHT= &3268 '
AREAR = 1178
Flot of data. file: C:FBE7#36.FTS
Date: O%9-10-1%%1 Times 17:33:10
Sample MHama: ' )
Start Time= 18.008tcp Time = Fl.00Min. Scszles =TOEMaxr. Scale= RS IED

]
)
e
o
Y]
.f

- A B . 2T

-2 .00

A
frarn -

ALTH

e ~
S I e M P e —

- 57
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Appendix 2.

Flot of data file: C:FS27#27.FTE

Date: OF-10-179%1 Time: 17134214
Sample Hame: 0.1 PPM HWG 2061 STANDARD SAMPLE NO. 91R104-26-3M

Start Time= ¢.03%tcp Time =  30.G0MIn. Scale= 2687Max. Scale= E4ldy

;

I
n
n
¢
n
b (]
o
9 L
I f
START TIME= 24 .275 START.HEIGHT= &1z22
STOF TIME= 25.000 - 8TOFP HEIGHT= &187
AREA = 42676
Filoct of data file: C:FB8274#37.FTSB
Date: O9-10-1991 Time: 17:35:28
Sample Name:
Start Time= 18.008top Time = 30.040Min., Scale= £1i97Max. Scale= 14141
n
n
eV
’.
- 0
. l
q
0 1
o 4
: ‘ |
o [
N
__.-u-t—-""-_""_

58
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Appendix 2.

Plot of data file: C:FﬁE?#BB.PTS

Date: 09-10-1991 Time: 17:40:21 SAMPLE NO. 91R104-26-3K
Sample Name: CONTROL BOVINE LIVER + 0.1 PPM HWG 2061 STD. REP.{#1
Start Time= 0.0284op Time = 30.00Min. Scale= Do4bMan. Scales -B4B22
T
]
v
I
»
~
* 2]
n sq 9
p pssc b SR Prope th
o e b s 7 8388 e of 2. %« "
: Y8 D denet 2835 8 5
?L n 8 o 4*-14&__;*_’1_,5'&*L— a3 -
! ! a il S G S LA
START TIME=  24.200 START HEIGHT= 6483
STOF TIME= 24.975 STOP HEIGHT= &a442
AREA = 31200 . )
Flot of data file: C:FBE7#28.FTS
Date: 19-10-1991 Time: 17:42:41
Sample Mame: .
Start Time= 18.003tcp Time = 3%, (OMin: Scale= 5751Man. Scale=s 1240

8
"
v B
60
} 3
) P o 9
r p® N+ o0 ' O
» ® . P | oo 8
8 . ,Num'n e o .
" s 8§ | & 0 o
e 8 SATYSALL G A8
- Pl g —
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Appendix 2.

Flot of data file: C:F3E27#39.FTS

Date: ©9-10-1991 Time: 17:42:39
Sample Name: 0.1.PPM HWG 2061 STANDARD SAMPLE NO. 91R104-26-3M
Start Time= 0.,035top Time = 30.00Min. Scale= 267 7Mav . Scale=

md

.
B
¢
a
_'_——ﬁ"'_ i
START TIME= 24.325 START HEIGHT= 6104
STOF TIME= 24.900 STOF HEIGHT= &ee7
AREA = 39973
Flot of data file: C:FE27#39.FTS
Date: 09-1G-19%} Time: 17:45:05
Sample Name:
Start Time= 1S5.00Step Time = 30,.00Min. Scale= S17%Maxw. Scale=s

—r34d .33
EA= 39973

" —
Py

al

60

24687

13829
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Appendix 2.

Flot of data Tiie: C:FE827#40.PTS :
Late: O5-10—1921 Time: P44 17 SAMPLE NO. 91R104-26-3L

Gample Name: CONTROL BOVINE LIVER + 0.1 PPM HWG 2061 STD. REP.#2
Start Tims= 0.025top Time = S0.00Min. Scalse= 2652Max . Ezalss
n
b
Fl ;
P P Sa . B
Bonnt g ¢ 0
R e pn 5 %P aBl¢ feedfs & O
gl t NS E a0 Spob h“;gﬁji M N
L\ P9 A gy e o 8 D L
START TIME=  24.250 START HEIGHT= bhriy
STOF TIME= 24.97% - STOP HEIGHT= L3ER .
AREA = 34576
#lot of data, file: C:FBE7#4C . FTE
Date: 0e-10-1991 Times 17:49:26
Sampie MName:
Start Timegs 18.008top Time = 3o, 00Min. Sczales 57 78Max . Srales 12
]
n
¢
¢
?h .
Ik |
¢ | e »
: o y hev AN 8 d
i & : ‘NN u I\F : B
Nl :
‘MM i ff"ﬁk__.—
ol i b,

6l
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Appendix 2.

Plot of data file: C:FE27#41.FT5

Date: 0%-10-1991 Time: 17:51:30
Sample Mame: 0.1 PPM HWG 2061 STANDARD SAMPLE NO. 91R104-26-3M
Start Time= 0.03Step Time = 30.00Min. Scale= 259 7Han. Scale=
:
’
n
n
¢
"
5e O
s )
n U o
e
START TIME= 24 .225 START HEIGHT= 5991
STOF TIME= 25.030 STOF HEIGHT= &057
AREAR = 44740
Flot of data file: C:FB27#41.FTS
Date:  09-10-~1991 Time: 17:22:45
Sampile Name: ‘
Start Time= 18.008top Time = 30.00Min. Scale= Si163Man. Scale=
0
n
A
o9
(3
. | ¢
i ¢
n [}
® a \ g
. " 2

62

24

44

&
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Appendix 6. Raw data and chromatograms for the recovery of tebuconazotle and
‘HWG 2061 in milk. )

Residue
Sample Date (91} GC ppm Rec Chart
___ Description  _Ext. _[ni. Response Gross _Net _ % No.
Tebuconazole
0.1 ppm Standard - 08/13 41148 - - - F813#2
Control Rep. #1 08/01 08/13 2420 0.0057 - - FB13#3
0.1 -ppm Standard - 08/13 43813 - - - F8l3#4
Control Rep. #2 08/01 08/13 1096 0.0026 - - F813#5
0.1 ppm Standard - 08/13 38964 - - - FBl3#6
Control + 0.1 ppm 08/01 08/13 39031 0.0582 0.0940 94  FB8I3#7
0.1 ppm Standard - 08/13 40535 - - - . F813#8
Control + 0.1 ppm 08/01 08/13 39673 0.1051 0.1009 101 FB8l3#9
0.1 ppm Standard - 08/13 34931 - - - F813#11
0.1 ppm Standard - 09/14 37110 - - - F913#29
Control Rep. #3 09/09 09/14 1945 0.0052 - - F913#30
0.1 ppm Standard - 09/14 37693 - - - F913#31
0.1 ppm Standard - 09/14 33816 Co- - - F9134#35
Control + 0.05 ppm 09/09 09/14 19179 0.0583 0.0531 106 F913#36
0.1 ppm Standard - 09/14 31934 - - - F913#37
Control + 0.05 ppm 09/09 09/14 18726 0.0577 0.0525 105 F913#38
0.1 ppm Standard - 09/14 32952 - - - F913#39
HWG 2061
0.1 ppm Standard - 08/14 48933 - - - Felaxl
Control Rep..#1 08/06 08/14 282 0.0006 - - - F8l4#2
0.1 ppm Standard - 08/14 43519 - " - - F8la#3
Control Rep. #2 08/06 08/14 538 0.0013 - - F8l4#4
0.1 ppm Standard - 08/14 41037 - - - FB8l4#5
Control + 0.1 ppm 08/06 08/14 42921 0.1030 0.1021 102 F8l4#6
0.1 ppm Standard - 08/14 42267 - . - F814#7
Control + 0.1 ppm 08/06 08/14 45127 0.1025 0.1016 102 F814#8
0.1 ppm Standard - 08/14 45784 - - - f8l44#9
0.1 ppm Standard - 09/14 34068 - - - F9lafl
Control Rep. #3 09/09 09/14 583 0.0016 - - F914#2
0.1 ppm Standard - 09/14 38719 . - - F914#3
0.1 ppm Standard - 09/14 43423 . - - F9l14#7
Control + 0.05 ppm  09/09 09/14 17749 0.0431 0.0415 83 F914#8
0.1 ppm Standard - 09/14 38974 - - - F9l4#9
Control + 0.05 ppm 09/09 09/14 18975 0.0481 0.0465 93 F914#10
0.1 ppm Standard . 09/14 39844 - - - F914#11
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Appendix 6.

Fiot of data file: C:FB813#2.FTS

Date: O08-14-1991 Time: 14:07:03 SAMPLE NO, 91R104-~24-3R
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Time= 0.03Stop Time = 30,00Min. Scales 2223Man. Scals=
u i
1]
]
" .
: [+
L] : ‘F
v | A
START TIME= 19.775 START HEIGHT= 5177
STOF TIME= 20.975 STOFP HEIGHT= 5323
ARERA = 41148 . .
Flot of data file: C:FB13#2.FTS
Date: OB-14-1921 Time: 14:08:41

Sample Name:
tart Time= 15.00Stop Time = 25.90Min. Ecale= 4960Ma . Scale=

|

REA- 414148

123
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Appendix 6.

21at of data Tile: C:FB13#3.FPTS

Date: O08-14-1F91 Time: 14:12:4% SAMPLE NO. 91R104-24-3N
Sample Mame: CONTROL BOVINE MILK REP.#1
Start Time= 0.03Stop Time = 30.6G0Min. Scals= 22321Max. Scale=
: |
" |
l E
2\ < i
N nnw H
n W M i
A s ;
e I B
7‘“—"‘— P '
i
L.‘IJ_E-i>:"_.I!.LI’ PR S L ._.__I
ETART TIME= 19, 7 olAnRl Aclibnl= =I=p=1n
- STOF TIME= 20,47% STOF HEZIGHT= 5271
AREA = 2420
1t of data file: C:FB13#3.FTS
Jate: QB-14-19%9} Time: 14:14:33

"Sample Name:

Start Times 15.008top Time = 25.00Min. Scale= 506BMa . Scale=

"
- H

& & P

8 @
ﬂ' r'||
e W
..:[ far, WO P W
8§
Y
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Appendix 6.

=ilot of data file: C FBIB#Q FTS

Date: OB-14-1991 ime: G4:156:36 SAMPLE NO. 91R104-24-3R
Sample Name: g.1 PPH FOLICUR STANDARD
Start Time= 0.035top Time = 30.00Min. scale= 2P8SMax . Scale=
»
R
]
h
1 . i
A : |
1
. g "
J ¢ ]
¢
\')---- p— .i_.b-ﬁ—l—
//
START TIME= 19.825 START HMEIGHT= =145
STOF TIME= 20.975 STOF HEIGHT= 5377
AREAR = 4383%
1ot of data file: C:FSI13¥4.FTS
Date: ©0B-14-1991 Time: 14:17: g
Sample Name: .
Start Time= 15,005top Time = 2%.00Mir. Scale= 4946Mha. Scale=
]
]
]
N p
h o
3 "
(L
A
L 1
oy R
RN
V e esrrm——— et
o — _‘b-“}
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Appendix 6.

“lot of data file: C:FB13#5.7TS

Date: 08-14-1991 Time: 14120147 SAMPLE NOf 91R104-24-30
Sample Name! CONTROL BOVINE MILK REP.#2
15864

Start Times 0.038%ep Time = 30,00Min. Scale= 227&6Max. Ecale

-1 .3
N
R

— s Ay e}

#
22 .07

.1/‘-‘-_-‘-‘—'—
4 .68
h |

o

START TIME= 19.825 START HEIGHT= SR0T
STOF TIME= 20.430 STOF HEIGHT= 5226
AREA = 109é
Flot of data file: C:FB134#5.FTS
ate: (B8-14—-1991 Time: .. 14:22:21
Sample Name: o
Start Time= 15.00Stop Time = 25.00Min. Scales - SO0SMax. Scale= &B32T.
L
-
N
¢
s | :
o I\ °
N
I o
< A
- L ~

i
1
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Appendix 6;

=1lat of data file: C:FBI3#&6.FTS

SAMPLE NO. 91R104=-24-3R

Date: 09-14-1991 Timetr 14:23:46
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Time= 0.035tcp Time = 30.00Min. Scale= 2291Max. Scale=
i
0
"‘.
; .
" s ¥
D . :
¢ A
o
START TIME= 19,775 S%ART HEIGHT= S147
STOF TIME= 20,975 STOP HEIGHT= 2372 .
AREA = 3B964
Flct of data file: C:FB13#6.FTS
Late: 0B—-14-1991 Time: .. 14:25:13
Sample Name:
Start Time= 1S.008top Time = 25.00Min. Scale= 4959Ma . Scales
o
»
g
§
B o
\. o
1 1]
.\\ )
[
N K .
/:‘)L—_'—‘_—”
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‘Appendix 6,

-~
Filot of data file: C:F813#7.FT5 .
Date: 0B-14-1921 Time: 14:26:558 SAMPLE NO. 91R104-24-3P'
Sample Name: CONTROL BOVINE MILK + 0.1 PFM FOLICUR STANDARD REP. {1
Start Time= 0.035top Time = 30.00Min. Scale= 2307Max. Scale= 135457
|
Pn
[
. o
Al .
" s
" I [
-] l & "
fi i
i £ }
/
START TIME= 19.77% START HEIGHT= S28T%
2TOF TIME= en.67% STOF HEIGHT= 487
AREA = 29031 '
Fleot of data file: C:FBI3#7.FTS
hate: 08-14-1991 Time:.,14=28:07
Sample Name: ) :
Start Time= 15.00Stop Time = 25.00Min. Scale= S040Max. Scales PTFFC

;,_:_'ﬂv’aa -03

FEA-= 3903%

|

e ot s
——

\
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Appendix 6.

mlot of data file: C:FB13%#8.FTS

Date: (B-14-1991 Time: 14:29:28 SAMPLE NO. 91R104-24-3R
Sample Name: 0.1 PPM FOLICUR STANDARD ]
Start Time= 0.03Stop Time = 30,00Min. Scale= 2241Max . Scale= 15230

3 . O3

1.7

=t 1 & B

%
\
}— : i

START TIME= 19.875 START HEIBHT=" 083
STOF TIME= 20.975 STOF HEIGHT= o328
AREA = 40335
Flot of data file: C:FBI3#8.FTS

Late: 08-14-1991 Time: - 14:30:30
Sample Name:
Start Time= 15,.005tcp Time = BS.00Min. Scale= 4893Max. Scale= 33289
)]
o
£ N
N ]
-
i [
AU
gL
Py e
. ; \\g
MJW
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Appendix 6.

Flet of data fTile: C:FBIZH%.FTS

hate: 08-14-19%1 Time: 14:21:53 "SAMPLE NO, 91R104-24-3Q
Sampnle Name: CONTROL BOVINE MILK + 0.1 PPM FOLICUR STANDARD REP.{#2
Start Time= 0.035tep Time = 30,90Min., Sceals= 22?1Man. Scale= 15441
h} *
P
i §
Wl ¢ :
I @ {-
i | 2 €
1 . :
P\ % s
., bl
/ 1
/ !

START TIME= 17.725% BSBTART HEIGHT= 5252
STOF TIME= 20,650 STOF HEIGHT= S45&
AREA = 398673
Fiat of data file: C:FBl13#7.FTS
hate: 08-14-1991 Time: -. 14:332:2¢
Sample Name:
Start Time= 15.005top Time = 25.00Min, Scale= SO04Man ., Bocale= =t

-]

®

s
s\go
oo 2
;=\..' .
}}"\E ;
| NN

130



101316

Appendix 6.

mlct of data file: C:FE13#11.PTS

Date: O0B-14-19%F1 Time: 14:150:22 SAMPLE NO. 91R104-24-3R
Sample Name: 0.1 PPM FOLICUR STANDARD X
Start Time= 0.03S5tep Time = 30.00Min. Scale= 22468May. Scale= 17043
"
&
|
[
; N
; )
i ;
~
\-«_ -
START TIME= 19.9200 START HEIGHT= S14&
STOF TIME= 20.975 STOF HEIGHT= o416
AREA = 32422 )
START TIME= 19.900 START HEIGHT= - 5146
STOP TIME= 21.100 STOR. HEIGHT= 9349
AREA = 34931
Flet of data file: C:FB13#11.FTS
Date: 08-14~1%91 Time: 14:52:24
Sample Name:
Start Time= 15,008top Time = 235,00Min., Scale= 494%Man. Scale= 77Tl

-]
N .
-
®
|- a
[ \ ¢
' o
, 1
4
7]
R
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Appendix 6.

Flot of data file: C:fRI3HET.FTS SAMPLE NO. 91R104-28-2V
Date: 0F-20-19%91 cTime: 14:21:50
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Times= 0. 02Step Timg = 30.00Min. Scale= 1712Maxn. Scales
n
; s
. ]
b
LFA. P 1 " ] i e A L
START TIME= 19.225 START HEIGHT= 4971
START TIME= 19.225 GSTART HEIGHT= 4971
STOF TIHME= 20.8B00 STOF HEIGHT= S080
AREA = 37110 -
Plot of data file: C:fF13#29.PTS
Date: 09-20-1971 Time: 14:23:57
Sample -Name: -
Start Time= 15.00Stcp Time = 25.00Min. Scale= - 4B20Max. Scale=

19 .43
—
REA= 37116

R
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Appendix 6.

Flot of data file: C:FP13#30.FT5
Date: 09-20-1991 Time: 14:125:17
Sample Name: CONTROL BOVINE MILK

101316

SAMPLE NO. 91R104-28-2Q

Start Times 0.035top Time = J0.00Min, Scale= 1693Max. Scale=
nn
n Ol‘!
" 'Y
¢ s ]
START TIME= 19.675 START HEIGHT= Siz21
STOF TIME= 20.100° STOF HEIGHT= Sia7
AREA = 1945
Flat of data file: C:F913#30.PTS
Date: Q9-20-1991 Time: 14:29:25
Sample Name:
Start Time= 15.00Stcp Time = 25.00Min. Scale= 4884Max. Scale=
n n
@p n
- 0 &
de N
I
g W
5‘ p“vﬁu/f :

133

150351

3540



101316

Appendix 6.

Flot of data file: C:FF13#31.FT5

Date: O9-20-1991 Time: 14:30:51 SAMPLE NO. 913104-28—2V
Sample Name: 0.1 PPM FOLICUR STANDARD ) N
Start Time= 0.03Step Time = 30.00Min. Scale= 1739Max. Scale= 1008%

Y - 63
F—*L%.qu
1

-

START TIME= 19.150 START HEIGHT= 4999

STOF TIME= 20.87%  STOP HEIGHT= S106
AREA = 37693
.Ploct of data file: C:FP13#31.FTS
Date: 09-20-1991 Time: 14:32:25
Sample Name:
Start Time= 1S5.00Stop Time = 25.00Min. Scale= 4850Max. Scale= a8z290
]
L)
[
L ]
o
]
[
_ ]
: 1
1
,::étzzz
K
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Appendix 6.

Flot of data file: CiFPI3#3T.PTS

101316

Date: 09-20-1991 Time: 14144350 SAMPLE NO. 91R104-28-2V
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Time= Q0.035top Time = 30D.00Min. Scale= 1718Max. Scale= 18124
-]
; ;
X "
N
i
START YIME= 19.300 START HEIGHT= 4936
STOF TIME= 20.750° STOP HEIGHT= 5073
AREA = 32816
Flot of data file: C:FRI3#35.FTS
Date: O9-20-1991 Time: 14:47:15
Sample Name: _ c
= 25.00Min. Scale= 4803Max. Scales= 7767

Start Times 15.00Stop Time

49 .50

REA= 332016
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Appendix 6

-
Plot of data file: C:F913#36.FTS AN { :
Date: ©09-20-1991 Time: 14:49:02 Sample No. 91R104~-28-2T
Sample Name: CONTROL BOVINE MILK 4+ 0.05 PPM FOLICUR STD. REP.#1
Start Time= 0,.035tep Time =  30.00Min. Scale= 17&FMa. Scale= 15181
n
'
-]
i
START TIME= —TY U START REICRT= ——Suas™ '
START TIME= 19.225 START HEIGHT= 5063
STOF TIME= 20.250 STOP HEIGHT= = 5i2g
AREA = 19179
Flat of data file: C:F?1i3%#36.FTS
Date: O%-20-1991 Time: 14:50:23
Sample Name:
Start Time= 15.005tcp Time = 235.00Min. Scale= 490FMaxn. Scale= 76837
. ) :
.
J ¢
-]
LI )
r
-
[}
L
]
-1
1
]
— Prqedliihe
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Aﬁpendix 6.

Flot of data file: C:F9i3#37.FTS

Date: 09-20-1991 Time: 14:51:29 SAMPLE NO. 91R104-28-2V
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Time= 0.038top Time = B0O.00Min. Scale= 1785Max. Scales 22793
| "
n
) "
. )
o
A
START TIME= 19.325 START HEIGHT= 4971
STOF TIME= 20.825 " STOF HEIGHT= 5100
AREA = 31934
Flet of data.file: C:F913#37.FTS
Date: 09-20-19%91 Time: 14:54:18
Sample Name:
Start Time= 15.005Stcp Time = 25.00Min. Scale= 4B17Man. Scale= 7495
n
"
»
o :
)
w
L)
]
e
]
&
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Appendix 6.

Plot of data Tile: C:F?i3#38.PTS

Date: ©9-20-1991% Time: 14:55:38 SAMPLE NO. 91R104-28-2U
Sample Name: CONTROL BOVINE MILK + 0.05 PPM FOL;CUR STD. REP.#2
Start Time=s 0.035¢top Time = 30,.00Min. Scale= 1733Man. becale=

(4—.
?”-19 «+ 33

START TIME= i9.250 START HEIGHT= 5039

STOF TIME= 20.700 STOF HEIGHT= S112
AREA = 18726
Flot of data file: C:FRI383B.FTS
Date: 09-20-19%1 Time: 14:57:19
Sample Name: .
Start Time= 15.005top Time = B5.00Min,. Scale=  4B72Mau. Scale=
n
n
]
]
o "
*~
]
o
\
€
E
‘q_’—-v—'_
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Appendix 6.

Flot of data file: C:FP13#39.FTS

Date: 09-20-1991 Time: 14:59:04 SAMPLE NO. 91R104-28-2V
Sample Name: 0.1 PPM FOLICUR STANDARD
Start Time= 0.038%top Time = B30.00Min. Scale= 1784Max. Scale= 12774
I
1
L)

k el D .60

START TIME= 19.37% START HEIGHT= 5031
STOFP TIME= 21.050 " STDP HEIGHT= D157
AREA = 32952 '
Flot of data file: C:F?13#3%.F7TS

Date: 09-20-1991 Time: 15:00:14
Sample Name:
Start Time= 15.00Stcp Time = 23.00Min. Scale= 4834SMa . Socale= 7423
)
M
]
. ?
¢
. ﬁ a

RE#A =
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Appendix 6.

Flot of data file: C:FB14#1.FTS

Date: 08-20-19%1 Time: 13:22:17 SAMPLE NO. 91R104-24-3M
Sample Name: 0.1 PPM HWG 2061 STANDARD
Start Times 0.038top Time = 30.00Min. Scale= .2301Max. Scale=
1
; \
l "
®
8
n h
]
1 ¢
¢
o
START TIME=  23.550 START HEIGHT= 5680
STOF TIME= 24.450 STOF HEIGHT= =791
AREA = 48933 '
Flot of data file: CsFB14#1.F7TS
Date: 08~-20-1971 Time: 13:23:21
Sample Name: . ' ”
Start Time= 20.008top Time = 30.00Min. Scale= S2i7Max. Scale=
)
°
Ly ]
n
® n
]
e
'
1
e
W
4
.-'------‘_‘_""h . L " N
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Appendl

Flot of data
Date: - 0B—20-
Sample Name:
Start Time=

101316

x 6.

file: C:FB144#2.FTS

1991 Time: 13:24144 SAMPLE NO. 91R104-24-31
CONTROL BOVINE MILK REP.#1 :

¢.035top Time = 30.00Min. Scale= 2P&67Man. Scale= 146478

« 653

START TIME=
"STOFP TIME=
AREA = 282

Date: 08-20-
Sample Name:

n
n 6 o0 p e 8 ¢ ¢
5 o : ® & ﬁ " ¢
£ % o Py o g3 @ ‘
'.‘ {S, 2| ?6:‘ r? : g.g| g"s, )
23.550 START HEIGHT= &0469
24.450 STOP HEIGHT= 5987
Flot of data file: C:FBL4%2.PTS
1991 Time: 13:846:02
20.00Stop Time = 30,00Min, Scale= S660Man. Scale= 7888

Start Time=
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Appendix 6.

Fiot of data file: C:FB1l4#3.FTS

Date: 0B-~-20-1991 Time: 13:27:10 SAMPLE KO, 91R104-24-3M
Sample Name: 0.1 PPM HWG 2061 STANDARD
Start Time= 0.038tep Time = 30.00Min. Scale=  2239Max. Scale=
i
n
B
o

Y.}
21 .73
F:z*za.sa

START TIME=S 2. 5/o START RETGHT= oS54 *
START TIME= 23.600 GSTART HEIGHT= S600

STOP TIME= 24.500 STOF HEIGHT= 5748
AREA = 43519 )
Flot of data file: C:FB14#3.PTS

Date: 08-20-1991 Time: 13:28:346
Sample Name: . '
Start Time= 20,00Stop Time = 30.00Min. Scale= S114Max. Scale=
0
?
o @
& =
;]
]
v
. n I
-1
" |
o ]
8
.~——3—‘_A_
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11222



Appendix 6.

Flot of data file: C:FBl4a#4.FTS

Date: 0B-20G—-1991 Time: 13:189:44 SAMPLE NO. 91R104-24-3J
Sample Name: CONTROL BOVINE MILK REP.#2

Start Time= 0.035tep Time = 30.00Min. Scale= 2275Ma::. Scale=

13 .53

i 14.00
A,
16 .3

I ?.

- 26.33

24 .19

[
P-zs .o0

d -

-1
18 .30

START TIME= 23.600 START HEIGHT= 6049
STOFP TIME= 24.600 STOP HEIGHT= 5897
AREA = 538 .
Flet of data file: C:FBl4#4.FTS
Date: QQ8-20-1991 Time: " 13:31:09
Sample Name: :
Etart Time= 20.00Stpp Time = 30.00Min. Scale= S5728Max. Scale=
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17426

fﬂv'

8302



Appendix 6.

Flot of data file: C:FB14#5.PTS
Date: 08-20-1991 Time: 13:32:09

SAMPLE NO. 91R104-24-3M

Sample Name: 0.1 PPM HWG 2061 STANDARD
Start Time= 0.03Stop. Time = 30.00Min. Scale= _220EMax. Scale=

ianfas.soz

9523

START TIME= £23.4600 START HEIGHT=
STOF TIME= 24.550 STOF HEIGHT= o666
AREA = 41037
Flot of data file: C:F814%#5.PTS
Date: 8-20~1991 Time: 13:33:15
Sample Name:

Start Time= 20.00Stop Time = 30.00Min. Scale= SO72Max. Scale=

REA= 41037

-34 .73
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Appendix 6.

lot of data file: C:FB14#6.FPTS

Date: 08-20-19%1 Time: 13:40:00 SAMPLE NO. 91R104-24-3K
Sample Name: CONTROL BOVINE MILK + 0.1 PPM HWG 2061 STD. REP.#1
Start Time= ©.03Stop Time = 30.00Min. Scale= 2270Max. Scale= 19841

START TIME= 23.52S START HEIGHT= 6260
STOF TIME= 24.173 GSTOP HEIGHT= - 6322
AREA = 42921 ’
Floet of data file: C:FBLl4#56.FTS

Date: 0B-20-19%1 Time: 13:48:22
Sample Name: )
Start Times=s 20.00Stop Time = 30.00Min. Scale= S784Max. Scale= 13848
8
-]
n
o=
y 8
.
8 ¢
s B g n
- F RO ® [ 8
) B oa aaN c ®
RES & ¢
e N
e
e e L " " __=
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Appendix 6.

C:F81447.FTS
Time: 14:06:45

Flot of data file:
Date: 0B-21-19%1
Sample Name:

0.1 PPM HWG 2061 STANDARD

SAMPLE NO. 91R104-24-3M

Start Time= 0.03Stop Time = 30,00Min. Scale= 2240May. Scale=
|
n
0
ol
g
L
n
N
o f&
ul
START TIME= 23.550 START HEIGHT= S608
STOF TIME= 24,650 STOP HEIGHT= 5735
AREA = 42267 _
Flot of data file: C:FB14#7.FT5
- Date: 08-21-19%91 Time: 14:08:18
Sample Name:
Start Times 20.008top Time = 30.00Min, Scale= g5127Max. Scale=

.98

REA= 42R&&7

146

101316

16B16é

10677



Appendix 6.

Floet of data file: C:FB14#8.FTS

Date: 08-21-1991 Time: 14:10:39 SAMPLE NO., 91R104-24-3L
Sample Name: CONTROL BOVINE MILK + 0.1 PPM HWG 2061 STD. REP.#2
Start Time= 0.035top Time = 30Q,00Min., Scale= 2284Man. Scale= 27224
I
n
¢
[

n
®
L
8
START TIME= 23.350 START HEIGHT= 7111
STOFP TIME= 24.000 STOP HEIGHT= 7269
AREA = 45127 ’
Flot of data file: C:FB1448.FTS
Date: 08-21-1991 Time: 14:11:50
Sample Name:
Start Time= 20.00Stop Time = 30.00Min., Scale= &0S0Man, Scale= 16890

| )—36 .83
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Appendix 6.

Flot of data file: C:FB14#92.FTS

Date: 0B8-21-1991 Time: 14:13:12 - SAMPLE NO. 91R104-24-3M
Sample Name: 0.1 PPM HWG 2061 STANDARD -
Start Time= 0.035top Time = 30.00Min. Scales | 2078Max. Scale= 17335

I g

n

(]

L

ae
! \F;=-zs.oe
|

START TIME= 23.550 START HEIGHT= 5661
STOP TIME= 24.700 STOF HEIGHT= =763
AREA = 45784 ' )
Flot of data file: C:FB14#%.FTS

Date: 0B-21-1991 Time: 14:14:30
Sample Name: ’
Start Time= 20.00Stop Time = 30.00Min. Scale= Si20Max. Scale= 1104&6
|
]
*
Y] ¢
] ]
p
n
¢
)
1
]
]
. 4
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Appendix 6.

Plot of data file: C:FP14#1.PTS

‘Date: Q9-20-1991 Time: 15:08:158 SAMPLE NO, 91R104-28-2P
Sample Name: 0.1 PPM HWG 2061 STANDARD
Start Times 0.038top Time = 30.00Min. Scale= 15&7Man. Scalex= 15735
n
]
g
n n )
] ] g
-] + o .
* ]
¢ % L
START TIME= 22.95¢ START HEIGHT= o132
STOF TIME= 23.875 STOF HEIGHT= 5197
AREA = 34068
Flot of data file: C:F214#1.FTS
Date: 9-20-1991 Time: 15:03:45
Sample Name:
Start Time= 18.005top Time = 2B.02Min. Scale= 4840Mar. Scale= 111460
n
N
)
8 e
¥
-}
¢
n -
; :
g .
a =
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Appendix 6.

101316

Plot of data file: C:F14#2.FTS )
Date: 09-20~-1991 Time: 15:04:141 SAMPLE NO. 91R104-28-2K
Sample Name: CONTROL BOVINE MILK
Start Time= ¢0.038top Time = 30,00Min. Scales= 1635Man. Scale=
]
n
» ® g pn "o r -
“ @ » 4 a4 X .
v ¢ . ' “ S n v "
? &-‘_?I;‘ hot Tf_, _,n
START TIME= 23.07% START HEIGHT= S421
STOP TIME=:@ 23.525  STOP HEIGHT= 5435
AREA = 5B3 :
Flot of data. file: C:FS144#42.FTS
Date: (O9-20-1991 Time: 15:05:585
Sample Name:
Start Time= 18.008tcp Time = 28.02Min. Scale= S175Max. Scale=

e
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Appendix 6.

Plot of data file: C:FPF14#3.FPTS

Date: O0O9-20-1991 Time: 13:06:51
Sample Name: 0.1 PPM HWG 2061 STANDARD
Start Time= 0. 03Stop Time = 3J0.00Min. Scale=

101316

SAMPLE NO. 91R104-28-2P

1641Man. Scale= 16011

===

23.02853 START HEIGHT= . oig?
23.875 ° STOP HEIGHT= Save

START TIME=
STOF TIME=
AREA = 38719

Flat of data fTile: LC:FP14#3.PTS

Date: 0%9-20-1991 Time: 15:07:58

Sample Name: :

Start Time= 18.00Stop Time = g28.02Min. Scale=

4890Max. Scale= 12216

23 .23

REA= 38719
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Appendix 6.

Plot of data file: C:F14%7.FT8

Date: 09-20-1991 Time: 15:18:14 SAMPLE NO. 91R104-28-2°P
Sample Name: 0.1 PPM HWG 2061 STANDARD ,
Start Time= 0.035tcp Time = 30.00Min. Scales=  1647Max. Scale=s 165033
.
N
]
g :
. n
« ®
- 9
START TIME= 23.085 START HEIGHT= S125
STOP TIME= 23.775° STOF HEIGHT= 5227

AREA = 43423
Plot of data file: C:F914#7.FTS

Date: 09~20-19%91 Time: 15:19:14
Sample Name:
Start Time=  18.008top Time = 28.02Min. Scale= 48461Max. Scale= 13319
"
o
S oa
®
K
8
‘-
P i
: -
o
K
q JRN 3

- 152
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Appendix 6.

Plot of data file: C:F9i4#8.FTS

Date: 0%-20-1991 Time: 15:20:02 SAMPLE NO. 91R104-28-2N
Sample Name: CONTROL BOVINE MILK + 0.05 PPM HWG 2061 STD. REP.#1
Start Time= G.03Stop Time = 30.00Min. Scale= 1678Man. Scale=
o4 q
. n ® P n& &0
0 n 0 "o 8 » ad40,
» a Tk 4 e o ol
. . q " o & « N
§ t R4 4 3 dme¥h
START TIME= 23.000 START HEIGHT= S4e7
STOP TIME= 23.700 " STOP HEIGHT= S447
AREA = 17749
Flot of data file: C:FI14#8.PTS
Date: 09-20-1991 Time: 135:280:50
Sample Name:
Start Time= 18.00Stop Time = 28.028Min. Scale= S227Max. Scale=
n
®
n
" g
o N
. é P :
n 0 & ¢
* “ " " M
0 [ [ ‘.' R
o ] @ ®
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Appendix 6;

Flot of data file: C:F?14#10,.FTS

Date: 09-20-1991 Time: 15:24:05 SAMPLE NO. 91R104-28-20
Sample Name: CONTROL BOVINE MILK + 0.05 PPM HWG 2061 STD. REP.#2
Start Time= 0.035tcp Time = 30,00Min. Scale= 1&678Man. Scale=

9 v [ 2
pe 8 89 ¢ 48 G ne s
e . -g:_:Vn.g agug
¢n & AL Y A4 88 4.
START TIME= 22.950 START HEIGHT= 5455
STOF TIME= 23.550"° STOP HEIGHT= s527

AREA = 1897%

Flet of data file: C:F?14#10.FTS
Date: 09-20-19%1 Time: 15:25:00
Sample Name:

Start Time= 18.00Stop Time = 28.02Min. Scale= 231Max . Scale=

23 .33
EA=w 16973
-23 .89

)aa.es

o
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Appendix 6.

Flot of data file: C:FP14#11.FPTS

Date: 9-20-1991 Time: 15:26:03 SAMPLE NO. 91R104-28-2P
Sample Name: 0.1 PPM HWG 2061 STANDARD _
Start Time= 0.03Stcep Time = 320.00Min. Scale= 1640Max. Scale= 16600
n
8
o
L]

-.‘\\\\€:=-1.ao

START TIME= 22.975 START HEIGHT= S1i1 .

STOF TIME= £23.700 STOP HEIGHT= seeg
AREA = 39844
Flaot of data file: C:FFLI4#11.PTS
Date: 09-20-1991% Time: 1S:127:41

Sample Name: .
Start Time= 18.0Q0Step Time = 28.028Min. Scale= 4850Masx. Scale= 12994

az .23

REA= 39844

rzz.zs

156 °
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Addendum 1. Extraction efficiency of the analytical residue method for
tebuconazole and HWG 2061 in animals (Report No. 101339; Study

No. FR110205).

Introduction

Conventional recovery experiments do not necessarily reflect the efficiency
with which "aged residues” are extracted from animal sample matrices.

To show that the aged total toxic residues or aged residues of concern which
were reported in the goat ‘and metabolism metabolism studies are efficiently
extracted by the analytical method {Mobay Report No. 101316), the very same
radiolabeled samples from these metabolism studies were extracted by the
analytical residue.method. '

The study was conducted frbm June, 1991 through September, 1891.
Results

The goat. and poultry tissues, milk, and eggs were extracted by the procedure
described in the analytical residue method. The samples were processed
through the acid hydrolysis portion of the analytical residue procedure which
converted the conjugated residues to the free residues. These data were
compared to the metabolism data in which the ['2C] tebuconazole residues were
found free and in conjugated forms.

Tebuconazole HWG 20611
idue m Residue (ppm)

___Residue (ppm)
_Tissue  _Metb? Meth® % Eff _Metb _Meth % Eff

Liver (g)* 0.69 10.78 113 3.44 2.60 76
(p)8 0.46 0.63 137 g.05 4.47 49
Kidney (g) 0.23 0.76 330 3.33  2.5% 78
Muscle (g} 0.00 0.01 >I100 0.04 0.03 75
{p 0.09 0.12 133 0.13 0.12 92
Fat (g o0.01 0.05 500 0.14 0.13 108
(p) 3.78 4.70 124 0.44 0,52 118
Eggs 0.83 0.83 100 0.52 0.56 108
Milk 0.00 0.01 100 0.06 0.06 ~ 100

1 The metb. values are the total of free HWG 2061 residue and conjugated
HWG 2061 residue extracted by the procedure in the metabolism study. The
meth. values are the total of free HWG 2061 residue and un-conjugated
(h{ﬂrglyzed) HWG 2061 residue extracted by the procedure in the residue
method.
Metb: Metabolism study.
Meth: Method study.
g: goat,

~p: poultry.

[T R

onclusign

The aged tebuconazole and HWG 2061 residues in animal tissues, milk and eggs
which were reported in the metabolism studies are extracted efficiently by the
analytical residue method (Mobay Report No. 101316).
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Addendum 2. Independent laboratory validation of the analytical residue
method for tebuconazole and HWG 2061 in animals (Report No.
101348; Study No. FR110204)

Introdyction

A Mobay Corporation laboratory at Mobay Research Park near Stilwell, Kansas
was selected to validate the analytical residue procedure for the
determination of tebuconazole and HWG 2061 residues in bovine and poultry
tissues, milk and eggs according to the provisions outlined in PR Notice 88-5.

The study was conducted from July, 1991 through September, 1991.

. Results

The standard gc analysis conditions were used in this analysis. Good recovery
(>70%, see table below) was achieved for tebuconazole and HWG 2061 in liver
and milk fortified at 0.1 ppm and 0.5 ppm. Control samples showed no
interference (<0.02 ppm) at the tebuconazole and HWG 2061 retention times.
Lineartty curves for tebuconazole and HWG 2061 showed a linear response from
0.5 ppm to 4.0 ppm. .

[ebuconazole H!

WG 2061
Tissue 0.1 ppm 0.5 ppm _0O.lpom -_0.5 ppom

Liver 71%, 82% 93%, 117% 89%, 109 92%, 95%
Milk 91%, 107% 94%, 86% 82%, 103%  84x%, 92%

Conclusion
The independent laboratory successfully validated the analytical residue

method for the determination of tebuconazele and HWG 2061 residues in bovine
and poultry tissues, milk and eggs.
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Addendum 3. A competitor product interference study for the analytical
residue method for tebuconazole and HWG 2061 in animals (Report

No. 101950; Study No. FR140202)

ntr cti

As of September 1991, 144 compounds have a registered tolerance in bovine and

poultry meat, fat and by-products, milk and milk fat, and eggs as described in

the Pesticide Chemical News Guide (Food Chemical News, Inc., Duggan and Duggan
£ditors, Washington, D. C.).

To prove the specificity of the analytical residue method (Mobay Report No.
101316) to detect and measure residues of tebuconazole and HWG 2061 in-animal
matrices, these competitor compounds were processed through the chemical
altering steps and selected cleanup portions of the method. Because the
analytical method utilized a flame ionization thermionic detector specific for
compounds containing nitregen or phosphorous, only 114 (those containing
nitrogen and phosphorous) of the 144 registered compounds were tested.

This study was conducted in during September and Qctober, 1991,

Results . .

A total of 12 groups containing 1 to 12 competitor standards in each group
were analyzed by selected portions of the analytical procedure. There were no
interferences (>0.05 ppm) from the 114 competitor compounds using the gas
chromatographic (gc) conditions stated in the analytical method. Only one
group of compounds gave a gc response near the tebuconazole retention time.
This group was analyzed by the gc/ms selected ion confirmatory procedure and
was shown not to have any response at the tebuconazole gc retention time.

Conclusion

None of the nitrogen and/or phosphorous containing compounds (114) which have
a registered tolerance in bovine and poultry products as listed in the
Pesticide Chemical News Guide dated September, 1991, showed any potential to
interfer with the analysis of tebuconazole and HWG 2061 residues when using
the designated analytical residue method (Mobay Report No. 101316).
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