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HETHOD FOR THE DETERMIMATION OF RESIDUES
OF SD5-3701 IN HILK AND NEAT - REVISED

ABSTRACT

An analytical method for the determination of SDS-3701 in milk and cattle
tissues 1s presented in this document. The limit of quantitation is 0.01
ppm in milk, butterfat, skim milk, muscle, kidney, liver and body far.

Residues are initially extracted from the samples using acidic acetone
and then partitioned into diathyl ether. Residues of SDS-3701 are
derivatized to the methyl ether and undergo cleanup (cptional) by alumina
column chromatography prior to quantitation by electron capture gas
chromatography.
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INTRODUCTION

This document provides an analytical procedure for the determination of
residues of 2,5,6-tr1chloro-4éhydroxyisophthalonitrile (5DS-3701) 1in milk
and cattle tissues (muscle, kidney, liver and E£at). The methedology
presented in this report wvas urilized in the analytical portion of a
previously conducted study, "Meat and Milk Magnitude of Residue Study in
Lactating Dairy Cows Dosed With Chlorothalonil and SDS8-3701," Ricerca,
Inc. Document Number 6007-94-0120-CR-003. The methodology was validared
in cattle tissue but could probably be utilized to analyze other types of
animal tissue.

Residues are initially extracted from the samples using acidic acetone and
partitioned into diethyl ether. Residues of 5DS-3701 are derivatized to
the mnethyl ether and undergo cleanup (optional) by alumina column
chromatography prier to quantitation by electron capture gas
chromatography.

The current report incorporates clarifications and additional details
concerning critical steps not detailed in the original method (Ricerca
Document Number 6442-95-0075-HD-001). While the methodology remains the
same, these clarifications and corrections will allov residue chemists to
more easily perform the method.

Sections of the method dealing vith solvent evaporation and derivatization
are critical to irts successful use. Failure to follov the steps as
vritten vill result in significant loss of $DS-3701 residues.

MATERIALS

Chemicals

Acetic acid, glacial, ACS reagent grade or equivalent

Acetone, ACS certified, or equivalent
-6-
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Acidic acetone, consisting of 95 acetone and 5% 10N H2504 {v/v)

Alumina (aluminum oxide V200 acid), activated atr 120 °C + 5 °C for at
least 24 hours before use, available from Fisher Scientific Company, Cat.
No. 5-71%-832

Buffer solutions, pH 4 and 7, available from Fisher Scientific Company,
Cat. Nos. SB9B-500 and SB108-500, or equivalent

Diethyl ether, anhydrous, ACS Teagent grade or equivalent

Helium, high puricy

Hydrochloric acid (HCl), concentrated, ACS reagent grade, or equivalent
"Keeper" solution, consisting of 22 paraffin oil in perroleum ether
Hethanol, ACS certified, or equivalent

Hethylene chloride, ACS certified, or equivalent

N-uethyl-ﬂ’-nitro-N-nitrosoguanidine, available from Aldrich Chemical Co.,
Catalog No. 12, 994-1

N,, bigh purity, or equivalent

Paraffin oil, 1ight, available from Fisher Scientific Company,
Cat. No. 0121-1

Petroleum ether, distilled in glass, nanograde, or equivalent

Sodium bicarbonate (uauco3) solution, 0,8H, prepared by dissolving 67.2 B
in 2 L deionized water

-7-
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Sodium chloride (NaCl), ACS certified, or equivalent

Sodiun hydroxide (NaOH) solution, 4N, prepared by dissolving 16 g in 100

wnl deionized wvater

Sodium sulfate (Nazsoa), anhydrous, ACS certified, or equivalent
Sulfuric acid (HyS0,), 10N, ACS reagent grade, or equivalent
Sulfuric acid (stob), 1N, prepared from 10N sto“

2,5,6-Trichloro-4-hydroxyisophthalonitrile (5D5-3701), analytical standard
of known purity

Toluene, ACS reagent grade, or equivalent

ipment
Blender, stainless steel, explosion proof or explosion resistant
Bottles, 2-oz, 4-0z and 8-0z narrov mouth glass Qorpak® clear Boston
Round with Polyseal-lined caps (Fisher Scientific Company, Cat. Nos.
03-326-5B, 5C, 5D or equivalent) and 32-0z wide mourh glass Qorpake®
clear with Teflon® lined caps, (Fisher Scientific Company, Cat. No.
03-321-1D or equivalent)
Bichner funnel, Filter paper: Whatman No. 4, Vhatman 934-AH

Centrifuge, IEC Centra-7 or equivalent

Chromatographic glass columns, 200 mn x § mm, Kontes Co., Cat. No.
K420100-23 or equivalent

Diazomethane Generator, Chrompak, Cat. No. M12421-85-1

-8-
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Hobart Food Cutter, Model 8181-D with Hobart Chopping End

Micropipettor, Series H, 10 wL, Labindustries, Inc., Cat. No. HP-10H, or
equivalent

Needle, 22g B-D No. 5156, or equivalent

pH Reter equipped vith standard cembination electrode
Rotary evaporater

Shaker, Eberbach reciprocating, or equivalent

Standard laboratory glasswvare: beakers, round-bottom flasks, separatory
funnels, etc.

Stirrer, magnetic
Syringe, 1 cc Tuberculin B-D No. 5602, or equivalent

Vater bath, maintained at a temperature of 37° + 2 *C, or
equivalent apparatus

Cﬁronatoggaggz Conditions

Residues are quantitated using a gas chromatograph equipped with a 63"1
electron capture detector, an autosampler and a data system. Analytical
conditions:

Column 1: 6’ x 1/4* o.d. x 2 mm 1.d. glass column filled with 3%
OV-7 on 100/120 mesh Supelcoport

Column 2: 6‘ x 1/4" o.d. x 2 pm i.d. glass column filled with 32
Dexsil 300 on 100/120 mesh Supelcoport

-9-



73 CHW 6241-111

Ricerca, Inc.
6442-95-0075-MD-002
Report/sSDS-3701

Column 3: DB-608 capillary column, 30 z, 0.32 mn 1.d., 0.5 im film
thickness (JV Catalog No. 123-1730), split injection, 20:1 to 40:1
split ratio

Column 4: DB-5 capillary column, 30 m, 0.25 mm i.d., 0.25 um film
thickness (JV Catalog No. 122-5032), splitless injection to 0.5 to 1
minute, split flov: minimum 20:1

Temperature: Column 1: Isothermal - 200 oC
Column 2: Isothermal - 190* to 200 °C
Column 3: Isothermal - 195° to 200 *C

Alternate temperature programs for Column 3:

1) 170 *C for 25 minutes then increasing
to 260 *C at 50 °C/minute and held for
5 minutes.

2) 220 °C for 5 minutes then increasing to
260 °C at 50 °C/minute and held for 5
minutes.

3) 200 °C for ¢ minutes then increasing to
260 °C at 50 *C/minute and held for 5
minutes.

Column 4: Isothermal - 220 °C

Injection Port Temperature: 280 °C (Columns 1, 2)

320 °C (Column 3)
300 °C (Column 4)

Detector Temperature: 350 °C {(Columns 1, 2, 3)

300 °C (Column 4)

-10-
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Carrier Gas: Nitrogen, 30 al/min (Columns 1, 2)
Helium, 1-2 mL/amin (Columns 3, 4)

Kake-Up Gas: Nitrogen, 28-30 aL/min (Columns 3, &)

Injection Volume:

2 to 3 gL (Columns 1, 2)
1 to 1.5 4L (Columns 3, 4)

Run Time: Length of run should be long enough to ensure that no

late eluters interfere with subsequent injections.

Column Choice:

Hatrix

Hilk,

Butterfat

Skim Milk

Body Fat

Muscle

Kidney

Liver

or

-11-

Preferred Column

Column 3 (with aven temperature
program 3 or isothermal at

200 *C)

Alternates - Columns l, 2 or &

Column 1
Alrernate - Column 2

Column 3 (with oven temperature
program 1)

Column 4 (isothermal at 220 °0)
Column 3 (isothermal at 195 °C)

Column 3 (vith oven temperature
program 2)
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HOTE: The use of other columns or changes in chromatographic conditions
may be made as necessary to obtain adequate resclution and
sensitivity,

FREPARATION OF SD5-3701 STANDARD SOLUTIONS

NOTE: All pipets and volumetric flasks used to prepare or rtransfer
SD5-3701 standards are acid waghed by rinsing wvith 1IN 52504,
deionized water and acetone and air drying prior to use.

A standard solution of SDS-3701 is prepared by wveighing 0.1 g SDS-3701 to
the nearest 0.1 mg into a tared container. The SDS-3701 is quantita-
tively transferred to a 100-mlL volumetric flask using acetona.

The contents of the volumetric flask are diluted to volume vith acetone
to produce a stock solution of 1000 #g S5D5-3701 per mlL. This stock
solution is diluted with acetone to concentrations of 100, 10, 1 and 0.1
#g per mL. One drop of concentrated hydrochloric acid is added to all
above solutions.

A 1-mL aliquot of the 10 yg per mlL solurion is transferred by pipet to a
4-o0z bottle vhich has been rinsed vith IN stoa, deionized vater, acetone
and alloved to dry prior to use. The solvent 15 evaporated just to
dryness using a heated vater bath with a straam of dry air or nitrogen.
SDS-3701 s derivatized to the methyl ether as described under
DERIVATIZATION OF $bS~3701 WITH DIAZOMETHANE. A 100-mL portion of tolu-
ene is added to result in a concentration of 0.1 #g 5D§8-3701 per ml.
This methylated standard solution and dilutions (see QUANTITATION) are
uti{lized for quantitation by electron capture gas chromatography.

-12-
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FREPARATION OP SANPLES

Muscle

Each semi-frozen sample iz cut into slices. The slices are fed inco a
Hobart Chopping End.

Liver
Each semi-frozen sample 1s cut into slices. The slices are blended into

3 puree using a stainless steel blender. The puree is transferred to a
32-0z glass bottle with a Teflon-lined cap.

Kidney

Each semi-frozen sample is cut into quarters. The quarters are chopped
in a Hobart Food Cutter.

Body Fat

Each semi-frozen sample is cut into small pleces. The small pieces are
fed into a Hobart Chopping End.

NOTE: Alternatively,'the above matrices may be chopped with dry ice.

The dry ice is alloved to sublime before Proceeding wvith sample
extraction.

Fhole Milk, Butterfat, Skim Wilk
Each sample is thawed and shaken thoroughly.

EXTRACTION OF RESIDUE - NUSCLE, LIVER, KIDNEY AND FAT

A 10 g chopped/ground subsample is weighed into a blender cup. A 100-mL
portion of the extraction solvent is added. (Concurrent recovery samples
-13-
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are fortified at this step.) For liver samples, the extraction solvent
1s put into the blender cup before the subsample is added. The sample
and solvent are blended for approximately two minutes.

The sample and solvent are quantitatively transferred using an acetone
rinse to a Bichner funnel covered with Whatman No. & filter paper. The
filtrate is poured through the funnel a second time, and the filter cake
is rinsed with additional acetone. The filtrate is brought to an appro-
priate recorded wvolume (typically 200 mL) uging acetone. The total
extract 1s thoroughly mixed. A measured and recorded poxtion of the
filtrate equivalent to approximately 5 g of the sanple is transferred to!
a 250-mL beaker. The filtrate is evaporated overnight in an operating
fume hood to near dryness by placing the beaker in the heated vater bath
vith a stream of dry air or nirrogen impinging om the solvent surface.
CAUTION: Pailure to remove all traces of acetone may result in poor”
recovery of 5DS-3701.

EXTRACTION OF RESIDUE - WHOLE NILE, BUITERFAT, SKIM MILK

A 10-g subsample of whole milk, butterfat or skim milk is veighed into an
8-ounce bottle. A 100-mL portion of the extraction solvent (10 mL per
gram of sample) is added. (Concurrent recovery samples are fortified at
this step.) The bottle is sealed. The sample is shaken on a reciprocat-
ing platform shaker (high speed) for approximately 2 hours.

The sample is quantitatively transferred using an acetone rinse to a
Bichner funnel covered vith Vhatman No. 4 filter paper. The filrrate is
poured through the funnel a second time, and the filter cake is rinsed
vith additional acetone. An alternate procedure . is to centrifuge the
sample and decant the supernatant liquid. The total extract is thorough-
ly mixed, and the volume recorded {typically 200 mL). A measured and
recorded portion of the filtrate equivalent to 5 g of the sample is
transferred to a 250-mL beaker. The filtrate is evaporated free of
acetone by alloving it to stand overnight in an operating fume hood. If
traces of acetone remain, the beaker is placed in a heated vater bath
with a stream of dry air or nitrogen impinging on the solvent surface
=14-
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The filtrate is evapcrated to ngar dryness. CAUTION: Failure to remove

all traces of acetone may result in poor recovery of SDS-3701.

PARTITIONING

After the acetone has aevaporated, an 80-mL! portion of 0.4 NaHC03 is
slovly added to the beaker to aveid the sample bubbling over. The pH of
the contents of the beaker is adjusted to 4.5 + 0.32 vith the aid of a
PH meter vhile stirring on 2 magnetic stirrer using either 0.4H NaHC03,
4N NaOH or 1ON sto4. The aqueous solurion at pH 4.52 15 quantitatively
transferred to a 250-mL separatory funnel using 50 mlL petroleum ether.
The separatory funnel is vigorously shaken manually for approximately two
minutes; the phases are alloved to separate. The lower (agueous) phase
iz drained into the beaker and the ether phase discarded.

The aqueous phase is quantitatively transferred to the separatory funnel
using an additicnal 50-mL portion of petroleum ether. The partitioning
is repeated as previously described, and the ether phase discarded.

The pH of the aqueous phase is adjusted to less than 2 by the addition of
10 mL of 10N H,50,. Sufficient NaCl is added to the beaker containing
the aqueous solution te obrain a 30% solution (w/v); this is mixed
thoroughly using a magnetic stirrer until the NaCl is dissolved. The
Tesulting solution is quantitatively transferred to the separatory funnel
using approximately 10 mL vater and S0 mL diethyl ether. The separatory
funnel is vigorously shaken manuzlly for two minutes, the phases are
alloved to separate and the lower (aquecus) phase is drained into the
beaker. The diethyl ether phase is poured from the top of the separatory
funnel into a 4-oz glass bottle which has been rinsed vith acid varer (pH
<2), delonized water, acetone and allowved to dry before use. CAUTION:
Care must be taken so that no wvater is transferred vith the diethyl
ether. The partitioning is repeated. Both ether extracts are combined
and concentrated to dryness using a wvater bath.

3120 L for body fat.
7.0 + 0.3 for body fat.
-15-
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The 5D5-3701 residue 4is converted to methyl SDS-370! using the
derivatization procedure described below. )

DERIVATIZATION OF SDS-3701 VITH DIAZONETHANE
—_—— e o v IH DIALOMETHANE

CAUTION: EXTREME CABE IS TAKEN IN HANDLING THE REAGENTS DURING ALL OPER-
ATIONS. THE PRECURSOR IS A CANCER-SUSPECT AGENT, EXTREMELY TO0XIC AND
POTENTIALLY EZXPLOSIVE. THE REACTION PRODUCTS ARE ALSO POTENTIALLY CARCI-
NOGENIC AND EXTHEMELY TOXIC. A FULL COMPLEMENT OF PERSONAL PROTECTIVE
EQUIPNENT (LAB COAT, SAFETY GLASSES AND GLOVES) IS VORN BY LAB PERSONNEL
HANDLING THE REAGENTS AND NO SCRATCHED, CHIPPED OR GLASS-STOPPERED GLASS-
VARE IS USED. ALL VORK IS PERFORMED IN A FUME HOOD BERIND A SAFETY
SHIELD.

Preparation of Diazomethane Solution

The diazomethane solutien is prepared jusr prior to use with the
Diazomsthane Generator. A minimum 0.8-g portion of the precursor (N-
methyl-N’-nitro-N-nitrosoguanidine) is placed in the inside tube through
its screv cap opening along with 0.5 mL of vater. Diethyl ether (approx-
imately 20 mL) 1is placed in the cutside tube and the two parts are
assembled with a pinch-type clamp. The lower part is immersed in an ice
bath and approximately 2.5 mL of 4N NaOH is injected through the silicone
tubber septum via a syringe. The addition is done dropwise te prevent
the mixture from getting too hot and to control the volume of gas pro-
duced. The diazomethane collected in the ether is ready for use after
all evidence of gas production has ceased (pale yellov color). Any
unused reagent is neutralized/destroyed by adding excess glacial acettic
acid.

MOTE: Only diazomethane solution prepared immediately prior to derivati-
zation should be used. Other diazomethane precursors and prepara-

tion methods should not be used unless comparable results can be
demonstrated.

“16-
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Derivarization

The SD§-3701 is converted to its methyl ether derivarive by the addition
of 10 yL of 1:3 concentrated HCl:methanol {v/v} and 4 nlL of the diaz-
omethane sclution to the dried residue remaining in the bottle after
evaporation. The reaction mixture is alloved to set in an operating fume
hood at ambient temperarure for 30 minutes, after which time the solvent
is evaporated in the heated vater bath using a gentle stream of dry air
or nitrogen. If necessary to ensure complete derivatization, an addi-
tional 10 4L of 1:3 concentrated KCl:metrhanol {v/v) and a 4-nml portion
of the diazomethane solution is added after the first evaporation, and
the mixture is alloved vo set for an additional 10 minutes. The solvent
is evaporated as described previously. CAUTION: The soluticn should be
evaporated just to dryness. Coatinued use of the dry air or nitrogen
stream after the solvent has evaporated can result in low recovery of
methylated SDS-3701.

For preparation of methyl $DS-3701 standard solutions, 100 ml toluene is
added to the bottle. Appropriate dilutions in toluene are prepared. For
samples, the residue afrer derivatization is dissolved using 5 mL of
methylene chloride and reserved for optional cleanup by column
chromatography prior to quantitation by gas chromatography. Any unuged
reagent is destroyed by adding excess glacial acetic acid.

FREPARATION FOR DIRECT QUANTITATION

If no interfering chromatographic peaks are expected, residues of methyl
§D5-3701 may be quantitated vithout cleanup. a4 2 mlL aliquot of the
methylene chloride extract is pipetted into a bottle, 0.4 mL of "Keeper"
solution is added, and the sample is concentrated just to dryness on a
heated vater bath. The residue is dissolved in 2 mL toluene for analysis
by gas chromatography {see QUANTITATION). Diluctions are made as needed.

-17-
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SANPLE CLEANUP OF SDS-3701

NOTE: The elution pattern of each batch of alumina is verified using a
standard prior to analysis of samples. Modification of the eluant may be
hecessary to obtain satisfactory recovery and resolution from chromato-
graphic peak interferences.

A glass chromatographic column, 200 mm x § mm, 1s packed bottom to top
vith a 0.5 cm bed of glass wool, 3 g of the activated alumina (taken
directly from the oven and allowved to cool in column) and approximately 1
cm anhydrous sodium sulfate. The column is gently vibrated to sertle the
packing. The column is vashed with approximately 10 mlL of methylene
chloride. After the methylene chloride has entared the column, a 2-o0z
glass bottle or 250 mL round-bottom flask ig placed under the column.
Tvo aL of the sample (2 gram equivalent) in methylene chloride is trans-
ferred to the column using a pipet. After the sample has moved into the
column bed, derivatized SDS-3701 is eluted from the column with 40 mL
methylene chloride.

PREPARATION FOR QUANTITATION (AFTER SAMPLE CLEANUF)

A 0.4-pl portion of *Keeper" solution is added to the eluant. The eluant
is concentrated just to dryness using a vater bath with a srream of dry
ait or nitrogen or under reduced pressure. The residue is dissolved in 2
nl toluene for quantitation of methyl S$DS-3701 by gas chromatography.

Dilutions are made as needed.

UANTITATION

Portions of the sample extract {approximately 1 mlL) are sealed in sepa-
rate vials designed for use vith the autosampler. This includes all
samples, the calibration standard, and other standards in the concen-
tration range of interest.

«18-
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The analysis veight and volume, concentration(s) of the calibration
standard(s) and retention time of the compound of interest are entered
into the data system. Using these parameters, the instrument reduces the
data to ppm values (xg of SDS-3701 per gram of sample) by external
standard calibration using the folloving calculations:

Standard Concentration (ug/mL) x 10.000l

Calibration Factor =
Standard Peak Area {or Peak Height)

Sample Welght x Aliquot x Dilution to Clean Up

Analysis Veight =
Extraction Volume

Calibration Factor x Vel. for GC x Sample Peak Area (or Peak Height)

ppm residue - T
Analysis Veight x 10,000

A series of varying concentration standards are prepared to establish a
linear operating range. Typical standard concentrations might include
0.002 pg/mL, 0.005 wug/ml, 0.01 #g/ml, 0.03 pg/mL and 0.1 ug/ml.
Alternatively, residues may also be caleculated by a multipoint standard
curve.

LINIT OF QUANTITATION/LINIT OF DETECTION

The limit of quantitation is equal to the lovest fortification level of
0.01 ppm. The limit of detection is established by the lowest concentra-
tion gas chromatography standard analyzed (at least 0.005 #g/ul), which,
folloving method parameters, is equivalent to 0.005 ppm.

lrne factor of 10,000 1is used by & Varian data systenm.

-19-
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As this method is written, a 0.01 ppa SD5-3701 residue level in the

sample is equivalent to a 0.01 #g/ml, SDS-3701 standard:

0.01 gg/mL x 2 mlL (final Volume)

ppm SDS-3701 residue = = 0.01 ppm SDS-3701

2 grams (analysis wveight)

BESULTS

The results of the analysis of fortified milk and meat samples from a
previous study (Ricerca, Ine. Document Number 6007-94-0120-63-003) are
shown belov. These results demonstrate the analytical method for the
deternination of SDS-3701 in milk and animzl tissues is valid, APPENDIX
1 contains representative chromatograws.

SUMMARY OF CONCURRENT RECOVERIES

Fortified No, of
Range Samples % Recovery
Matrix {ppm) Analyzed Range Mean Std Daviatlon
Milk 0.0t - 1.00 116 70 - 120 99 9.6
Skim Milk 0.01 - 0.80 16 86 - 112 97 6.9
Butterfat 0.01 - 0.50 16 84 - 110 97 6.9
Omental Fat 0.01 - 0.50 3 B2 - 100 9 8.0
Parirenal Fat 0.01 - 0.50 4 71 - 88 83 10,4
. Loin Muscle 0.01 - 0.20 4 7B - 103 88 12.0
Round Muscis 0.01 - 0.5D 4 9O - 110 102 B.7
Liver 0.01 - 0.60 4 76 - 108 84 14,2
Kidney 0.01 - 5.00 4 894 - 120 1073 13.0
All marrices 0.01 - 5,00 171 70 - 120 98 15.0
SAFINAL: 664
P:052196/ces

-20-
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FIGURE I-1

Calibration Standard, 0.01 4g/ml SDS-3701

CHART SPEED 3.8 CMsMIN
ATTEN: 16 ZERO: 10% I MIN/TICK

Tsi1.0

_ -%Fé
T

Sps-3701 4,595
“Ts:0.e
-
3
7
TITLE: SDS-37@1 IN cow MILK 14:22 1S JuL s
"CHRNNEL NO: | SAMFLE: @.01¢ UuGsmML METHOD: 370 IM-CaPy
PEAK  PEAK RESULT timE TIME HEIGHT sEp Wi,z
2 NO  NAME FACTOR CMIND OFFSET COUNTS copE ¢SEC)
I 5DS~370]  ©.020004U 4.595 -9. 005 4995 gp 2.60
TOTALS: -3.085% 4999
UNIDENT AREA: (-]
DETECTED PKS: 1 REJECTED PxS$: °
AMT STD: |.pooee
NGISE:  72.8  OFFGET: -29 )
RACK: 1 - YiaL: k1 INJ: |
SAVED FILE: MILKQ®|
NOTES:

SDS=57¢1 IN COW miLK: 6307-94-0120

4007~ PRECEDES ALy SAMPLE 1.D.'S [N SEc.=v
DE~-698 CAPILLARY COLUMN: 30 M, 0.32 MM (D
COL TEMP « 22%+p; INJECTION vOL « | uL

HE FLOWS: COL=).s, SPLITed2 MLAMIN ¢29:1)
MAKEUP FLOW = 28.% mMLsMIN (NITROGEN)

GC! HA-237A:  COLUMN SERIAL NO,: 1279722
ANALYSTS: R, §. DVORAK, P. €. HAYES JR.
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FIGURE I-2

Anglytical Standard, 0.002 ~g/ml SDS-370%

CHART SPEED 3.8 CM/MIN

ATTEN: 16 ZERO: 1ex 1 MIN/TICK

Ts:1.0

sps-3701 4,598

—Ts:e.0

5'_-
>
“TITLE: SDS=3701 [N COW MILK 14130 15 JUL 94
TCHANNEL NO: | SAMPLE: ©,002 UG-mL METHOD: 3701M-CAPU
SPEAK  PEAK RESULT TiNg TIng HEIGHT SEP His2
YN0 NARE PPN CRINY OFFSET COUNTS CODE CSEC)
271 sps-37en 0,802 4,898 -9, 9032 i176¢ 8B 2,88
sToTaLs: e.802 -0.002 1174

UNIDENT AREA! °

DETECTED PKS: 1 REJECTED PKS: °

DIVISOR: |.e0ese NULTIPLIER: 1.00000

WOISE: 72,8 OFFSET: -24

RACK: 1- viaL: s INJ: )

SAVED FILE: miLKeez

NOTES:

SDS-3701 IN oW mILK: 6007~94-9) 20

4897~ PRECEDES ALL SAMPLE [.D. 'S IN SEC.#9
Db-4eB EAPILLQRY COLUMN: 3 M, ©.32 mM (D

COL TEMP -~ 22S5°*c! INJECTION VOL « | UL

HE FLOWS: COL«=1.5, SPLIT~42 ML/MIN (29:1)

MAKEUP FLOW = 28.5 MLAMIN (N1TROGEN)

GC: HO-2I7AI COLUMN SERTAL NO.: 1279732
ANALYSTS: R. S. DVORAK. P, C. MAYES JR.
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FIGURE I-3

Analytical Standard, 0.00S #g/mlL SDS-3701

CHART SPEED 3.6 Cms#IN
ATTEN: 1& ZERO: lox t MINSTICK
“Ts:t.e

5D5-370] —Spm—————— , sos

1

“tsi0.0
d

X
i
ﬁTtTLE: SDS-37@1 IN QoW MILK 14:3% 1% quL e
écHaHNEL NO: 1 SAMPLE: 2.Q0S UG/ML METHOD: 37Q1M=-CAPU
BPEAK PEAK RESULT TimME TIME HEIGHT SEP His2
PM s0aTieer Pilees (MM orrse “Fert °hT 5R%
g?OTALS: 0,008 -e.004 267

UNIDENT ARER: °

DETECTED PKS: 1 REJECTED PKS: [

DIVISOR: (,00u99 MULTIPLIER: {,oQ0000

NOISE:  72.8 OFFsgT: -44

RACK: |- vVIaL: 7 INJT 1

SAVED FILE: MILKeo3

NOTES:

SDS-3791 IN COW MILK: 6807-94-0{20

4007~ PRECEDES ALL SAMPLE |.D,'S IN SEL.=z=e
Da~598 CAPILLARY COLUMN: 30 M., @.32 MM D

COL TEMP = 223ep; INJECTION VOL. » 1 UL

HE FLOWS: COL=].S%, SPLITed42 mL/MIN (2931

MAKEUP FLOW = 28.5% ML/MIN (NITROGEN)

GC!  HO~237A1 COLUMN SERIAL NO.: 12799722
ANALYSTS: R. s, DVORAK, P, C. HAYES JR.
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FIGURE I-4

Analytical Standard, 0.03 Hg/al SDS-3701

CHART SPEED 3.8 CM/MIN
ATTEN: 16__ ZERO: 10% | MIN/TICK
Ts:1.0 “1
_ EEF——
——— L
— !
SDS-3701 = 4,595
“Tsie.e
1
i
TITLE: $DS-37@1 !N COW MILK 14:5% 15 JUL 94
CHANNEL NO: | SAMPLE: 0,03 UuC/#ML METHOD: 37@)M-CAPY
'PEAK  PEAK RESULY TIME TIME HEIGHT SEP H1,2
I NO  NANE PPN CMIND OFFSET COUNTS CcODE (SEC)
i 1 SpS-~370i ©.924 4,893 -9.003 12095 By 2,73
ToTALS: 9.024 -e, e0s 12095
UNIDENT AREA: 350
DETECTED PKS: 2 REJECTED PKS: °
PIVISOR: {,o00009 MULTIFLIER: |.00008
MOISE:  72.8 OFFSET: ~-49
RACK: | viaL: 11 INJ: | .
SAVED FILE: MiLKO®S
NOTES:

SDS-3781 (N COW MILK: A807-94-0120

6007~ PRECEDES aLL SAMPLE 1.D.'S I[N SEC.a9
DB-408 CAPILLARY COLUMN: 39 M. 9.32 MM ID
COL TEMP « 22s3ep; INJECTION VOL = | YL
HE FLOWS: cOoLe;,S, SPLIT=42 ML/MIN (29:1)
MAKEUP FLOW « 8.5 ML MIN (NITROGEN)

GC: HO-2I7Aa:1 coLumMN SERIAL NO.: 1279722
ANALYSTS! R, 5. DVORAK. P. C. HAYES JR.
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FIGURE I-5

#ilk, Control Sample

CHART SPEED 3.8 CM/MIN

ATTEN: 14 2ERO: (0% 1 MIN/TICK
“TS:i.0 -
$D5-370 4,598

TS5:2.9

g

¥
¥

iTlTLE: SDE-3701 [N COM MILK 15:03 15 JuL 9a
§CHhNNEL No: 1 SAMPLE: MK=@2-81 METHOD: 37ei1m~CAPU
JOPEAK  PEAK RESULT TIME TInE HEIGHT SEP W12
3 MO NAME PPN CMIN) OFFSET COUNTS CODE (SEC)
a | §DS-37ve! 0.0@¢1 4,598 ~0, 005 349 By 2.40
gforan: @.80] -$.005 . 3489

UNIDENT AREA: e

DETECTED PKS: 2 REJECTED PK5: 1

DIVISOR: 2.00000 MULTIPLIER: 2.90200

NOISE: 72.8  OFFSET: -89

RACK!: 1~ viaL: 13 INJ:

SAVED FILE: MILK®GS

NOTES:
SDS-3701 IN CON MILK: 4007-94=0120
6897~ FRECEDES ALL SAMPLE [,D.*'S [N SEC.=9
DB-648 CAPILLARY COLUMN: 30 M., 9.32 MM 1D
COL TEMP = 22%5°C) INJECTION voL « 1 pL
HE FLOWS! COL+i.3, SPLIT«42 ML/MIN (29:1)
MAKEUF FLOW « 28.% ML/MIN (NITROGEN)
GC: HMO-237A! COLUMN SERIAL NO.: 1279722
ANALYSTS: R. S. DVORAK. P, C, HAYES JR.
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FIGURE I-6

Milk, 0.01 ppm SDS-3701 Fortified Control Sample, 80X Recovery

CHART SPEED 3.8 CasMIN
ATTEN: 14 ZERC: 1ox 1 MIN/TICK

“Ts:i.0

Y~ Irr“"’v‘"

_SDs-370: 4.893
“Ts:ie.e
.53
:
ETIYLE: SDS~3701 IN COM MILK 1S115 15 JuL o4
gcun~nzL NO: | SAMPLE: MK-@2F-0| METHOD: 3701m-CAPY
SPEAK  PEAK RESULT TINE TINE HEIGHT sgP uisz
2 NO  NAME pEN CHIND OFFSET EOUNTS cobE (SEZ)
&1 sng-37ey o.e08 4.593 -9.097 4246 BV 2.8
éroran: e.008 -0,007 4244
UNIDENT AREA: °
DETECTED PKS: 2 REJECTED PKS: !
DIVISOR: Z,00000 MULTIPLICR: 2.90000
NOISE: 72,8  OFFSET: 67
RACK: | viaL: | INJ: 3 .
SAVED FILE: MILKGQY
NOTES

SDS5-3701 IN COW MILK: £007-54-0130

40907~ PRECEDES ALL SAMPLE 1.D.'S IN SEC.2%
DE-6@8 CAPILLARY COLUMN: 30 M, 9.32 MM ID
COL TEMP - Z2s°+r; INJECTION voL - | UL

HE FLOWS: cOLs!,N, SPLIT=-42 mML/MIN (2%:1)
MAKEUP FLOW = 28,5 mL/MiN (NITROGEN)
GC: HA-237a1 cCoLUMN SERInAL NO.:
ANALYSTS: R, S. DVORAK, P. C. HAYES JR.
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FIGURE I-7
Loin Muscle, Contral Sample

CHART SPEED @.9 CnM/mIN

ATTEN: 8__ ZERO:! 10X 1 MIN/TICK
Is:a.2 —
<s:a.0
TITLE: SDS=3701 OM LOIN MUSCLE 19:%57 5 0CT 94
‘CHAMNEL NO: | SAMPLE: LM-9]«28 BETHOD: 37QiLNMITe-ca
PEAK PEAK RESULT TIME TIME AREA SEP utr2
NO  NAME PPN (MIN) OFFSET COUNTS CODE (SEC)
TOTALS: 0.000 [
UNIDENT AREA: ] B
DETECTED PKS: e REJECTED PKS: ]
DIVISOR: 2.escae MULTIPLIER: 2,e9e¢0e
NOISE: 7.3  OFFSET: -67
RACK: 1 V1AL 4 INJ: 1

SAVEPR FILE: Lmeas

ZRRORS:
NO PEAKS

“OTES:
PROJECT 4007-94-0]20
4007- PRECEDES aLL MUSCLE SAaMPLE ID'S
COL FLOW « 1.5 MLAMIN, HEL 1uUn
YCDL:l70'C(!SHIN)-)Zic'cESO’C/HIN.NOLDSHIN
RAKEUP FLOW « 3B.5 ML mIN, NITROGEN
COLUMN: DE~4QB., 30M, o.32 MM 1D, 1 UL INg
GC: HE=23I7A: COLUMN SERIAL NO,: 1279722
ANALYSTS: R.§, DYORAK, P.&., MAYES JR.
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FIGURE I-8

Loin Muscle, 0.01 ppm SDS-3701 Fortified Contrel Sample,

80X Recovery

.CHART SPEED Q.9 ChrrsMiN

TATTEN! 2] ZERQ: 1ox I MIN/TICK

TSR, 2

=

—Eos-3701 —%a )

“Ts:0.0

FTITLE: SDS-3791 ON LOIN MUSCLE 20:10 5 OCT 94

?CHQNNEL NO: ) SAMPLE: LM=Q1F-28 METHOD: 370ILI'II7G-CQ

iPEﬂK PEAK RESULT TImE TIME AREA SEP uis2
NO  HNAME PEM mIND OFFSET COUNTS CODE ¢SEC)

i ! sDs-37@1 ¢.000 22.698 -2.812 12779 v 13.80

{ToTALS: ©.008 -2.012 18779

3 -

EUNIDENT AREA: [}

FDETECTED PKs: 2 REJECTED PKS: !

, -

“DIVISOR: 2,00000 MULTIPLIER: 2.0000¢

NOISE: 7.3 OFFSET: -1)3

RACK: 1 viaL: 8 INJ: 8

SAVED FILE: Lm@1e

NOTES:

PROJECT 6007-94-g12¢2

4087~ PRECEDES ALL MUSELE SAMPLE |D'S

COL FLOW = |.%5 mL/MIN, HELIUM
TCOL:ITB'CIZSH!N)-)EGO'CESU‘C/HIN.HOLDSHIN
MAKEUP FLOW « 28.5 ML/MIN, NITROGEN

COLUMN: DB-408, 30M, 0,32 MM [3. b UL INJ
GC: HG-2%¥74; COLUMN SERIAL NO.: 1279722
ANALYSTS: R.S. DVORAK. P.C. HAYES JR,
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FICGURE I-9

Omental Pat, Control Sample

CHART SPEED 2.3 Cm/MIN
ATTEN: 32 ZERO: 3% I mIN/TICK
S, e

0.473

NN NN

10.477
TITLE: SD5-370! RESIDUES 12:52 I? AUG o4
CHANNEL NO: | SAMPLE: OF=01-28 METHOD: SPS=3701
PEAX PEAK RESULT TIME ARERA SEP’
NO  HARME PPN . HTH COUNTS COBE
TOTALS: - 9,000 . [
UNIDENT AREA: 629344
DIVISOR: 2.0ecee MULTIPLIER: 2,00080
RACK: 2 ‘viaL: @ INJ: 8

NOTES:
ANALYSTS: XKING. PRINCE AND QU NN
IXx ov=7. UL INJ., HQ=2354
PROJECT: 4007-%4-9|20 . . - T
4907 PRECEDES THE SANPLE s SECTION 9, .k ;o -
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Omental Fat, 0.0l ppm SDS-3701 Fortified Control Sample,

I-1C

FIGURE T-10

100% Recovery

CHART SPEED 2.3 C/MIN
ATTEN: 32 ZERO: sXx 1 MIN‘TICK
“Ts:0, S-==. e —

n
]
(7]
~J
L]

7.426
g.049

9.134
19,454
11.318

12,154
12.914

14:383

LTy

- TITLE: sbs-37a: RESIDUES

CHANNEL NO: | SAMPLE: OF-01F-28
. MEAK  PEAK RESULT TIME
N0 Nanmg P CMIN)
i 13 Sps-~37e) 0.910 3,004
‘ToTaLs: ) 6,010 |

UNIDEHT AREM: 1329280

DIVISOR: 2.00000
RACK: 2°  viaL: j0
NOTES:

ANALYSTS: KING. PRINCE AMD QUINN

3% ov=7. 2UL (NJ,, HO-233a

PROJELT: 5007-%4=020

13:18

19 AUG %4

METHOD: SHS-379)

AREA SEP
COUNTS copg
28118 b1

28118

MULTIPLLER: 2.e0000
RCEIA

4927 PRECEDES THE SAMPLE 1D [N SECTION $,

Q. 472
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FIGURE I-11
Kidney, Control Sample

TEbC Ova
- e 45 4
- 32714
- 19.93¢
—_ 11.094
— id.73s
— 17.383
} 18, 149
- m.ﬂ*
i‘_ 19. 54
i_ 22.473
2 — 23,743
-
— 4. 82
e__ =7 33:833
-3 —{ 24,411
E_ —( 27.374
e _ —¢ 28,457
— 29.114
TITLE: JE$-3701 RELSTOUES 18124 ! SEP 94
CHANKEL «C: | SARPLE: KD-#)1-328 NETHOD: SDS-37¢)
PEAK PIak NESULTY TImME TIME AREA SEm Hir2
NO NawE Ll CMiNy OFFSET COUNTS CoDE (SEC)
4% SD3-1781 o 038 9.339 s.019 1299} ve 9.7¢
‘ToraLs: o005 s.019 12991
UNIDENT axga: Q401040
DETECTED Fxs: 77 REJECCTED PKg: 7
DIVISOR: 5.eewee NULTIPLIER: 2, se0es
NOISR! 18.2  OFFSIT: -294
&!‘lncx: 1 ViAaL: 7 INg:
TRRORS:

ADC OVEIRANGE

NOTES:
AMALYITE! KING,
Di=402 (30m X @,

PRINCE AND QUINN
Jinm 1.D. o.5 FILM THick:
INBTRUMENT! Ho-~g3sc,

1300 INJ, voL,
PROJTIT: 4807=-94-9120
6827 PRICEDES THE SARALE (D [N SECTION 9

CHW 6241-111
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FIGURE I-12

Kidney, 0.01 ppm SD$S-3701 Portified Control Sample, 120X Recovery

—-_2 79
“¥oc ova -
“Sos-173,
@
s
’.—-
§...
—
E.—-
£_ - 27
e __ —1{ a8.a37
—{ 29
TITLE: 305-37¢: RESIDUTS 19:3] ! SEP 9a
CHANNEL wC: | SARPLE; xXD-#17-2PB AETHOD: §DS-3781
PEAK  pEax RESULT TImE TINe aREA sep uisg
NG Maxr Pen EMIN) oFFSET COUNTS cobg CSEC)
43 $03-379 0.013 9. 3as -s.0s 34638 vy 3. 10
TOTALY: 0.2 -e.018 4530
UNIDINT sAga: ve22870
DETECTEY sus: 7 REJECTED ks 3 ¢
DIVISOR: 3,.eeees MULYIPLISR: 2.e8e89
HOISZ:  1M.2  oFFSET: -9z
- Smex: VIAL: % ngr
ERROAS :
ADC QYIRANGE
NOTES:

TANALYETE: Kiwg, PRAINCE AND QUINN

DI-443 ¢XaM x 8, 32MM 1.0. .5 FILN THMICK)
IHETRUSENT: wo-23sE, LoSUL 1N, val,
PRIJEST: 4007-94=012¢

P T Aol - -
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FIGURE I-13

Liver, Control Sample

CHART SPEED 3.8 CM/MIN

ATTEN: 32 ZERO: |oXx I MINATICK
TS:!l1.0
-

€.519
“Eps-3701 5.07%
“TS:0.0
b)
TITLE: SDE=-37a1 IN COM L]VER 17:06 3 OCT 9a
CHMANMEL NO: 1 SAMPLE: ®21-28 METHOD: 3781L-caP
PEAK PEAK RESULT TIME TINE AREA SEP Wtr2
HO  NAamE PPNR CMINY OFFSET COUNTS CODE tSEC)

3 SpS-3701 8.900 5.979 -9.001 q1e 28 2.50 .

TOTALS: €. 000 -a.9001 410
UNIDENT AREA: 1301
DETECTED PKS: 4 REJECTED PKS: 1
DIVISOR: 2.0¢009 MULTIPLIER: 2,00000
NOISE: 29.1 OFFSET: -49
RACK: | VIAL: S INJ:

SAVED FILE: L0443

NOTES:
SDS5-3731 IN COW LIVER: 6@07-94-9120 .
07 Shneenes ALL SANPLE 1.D.°S IN SEC,39 Omslim Gee AdL /vy

ba-sof CAPILLARY! 3@M, @.32MM [D: I UL INJ
coL TEHP:ZZB'C(dﬂIN)-)!GO'CESGC"HIN‘SHIN)
HE FLOWS: COL+=1.5. SPLIT=432 MLsMIM (29
MAKEUP FLOM « 28,5 ML/MIN (NZ)

GC! HO=237A1  COLUMN SERIAL NO.: 1279722
ANALYSTS! R.S. DVORAK. P.C. HAYES JR.
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FIGURE T-14

Liver, 0.0l ppm 5DS-3701 Fortitied Control Sample, 90X Recovery

CHART SPEED 3.8 CH/MIN
ATTEN: 32  ZERO! 10X | MINsTICK
“Ts:1.0
e—— i —
4,54
— 4
5.077
~Ts:0.0
]
i
]
{TITLE! SDS-3701 (M cou LIVER t7:38 3 0CT 94
iCHANNEL NO: | SAMPLE: 91F-23 METHOD: 370iL-caAP
PEAK  PEAK RESULT TIME TINE AREA SEP His2
T NG NANME PPM CMIN) - OFFSET COUNTS CODE <SEC)
4 SD§-3701 0.009 s.er? -9.003 11487 vy T I
ITOTALS: e. 009 -0.003 11487
1]
JUNIDENT AREA: 18189
DETECTED PKS: & REJECTED PKs: 2
DIVISOR: 2.20000 MULTTPLIER: 2.00000
MOISE: 29,1 OFFSET!: -3é
RACK i viaL: 9 INJ: 1
SAVED FILE: LQ4s
NOTES! o o
SDS-37Q1 IN CON LIVER! 6087-54-9;2e
eaov-ébnsc:nzs OLL SAMPLE [.D.'S IN SEC.39 cmdlim Gaeor  Poghz ‘1Y fey
DB-608 CAPILLARY: 30M, .32MM [D: ( UL Int

coL TEHP:ZZG'CCQHIN)-)ZbO'CESBC'/HIH(SHIN)
HE FLOWS: coLey,%, SPLIT~42 ML MIN (29:1)
MAKEUP FLOW « 28,8 ML/ZMIN (N2)

GC! HO-237A: COLUMN SERIAL NO.: 1279722
ANALYSTS: R.S. DVORAX, P.C. MAYES JR.



