Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Oxydeméton-Methyl-

MRID #: 414302-02
Matrix: Soil
Analysis: GC/NPD

This method is provided to you by the Environmental Protection Agency's (EPA)

Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one

" which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth@epa.gov.
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" CONFIDENTIALITY STATEMENT

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

Company: Mobay Corporation, Agricultural Chemicals Division

Company Agent: D.R. Flint Date ‘Qﬁy/}f .

Manager, Biochemistry/Ecological Effects Group ‘f/p‘7uLbJ
(Signature)

CERTIFICATE OF AUTHE“TICITY

The subsequent pages of this document are presented as they were
received from the performing laboratory.  Mobay notebook 89R154
consists of raw data, protoccl and correspondence and is not in-
cluded as part of the report.

-Company Agent: B.P. Smyser. PR,
Senior Chemiss, i ocﬁemistry

Signature:' \-é‘/.,fn’ﬂi

Date: - ’Zuzu X 1779
VAR
INQUIRIES

Inquiriea should be directed to:

H.M. Chopade _ Telephone: (913) 53?:9321“...
Mcbay Corporation * * e o
Research and Development Department S
Mobay Research Park . .e LT
17745 South Metcalf Avenue - sesee se o
Stilvell, Kansas 66085 : ’ secne’ °
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Flagging Statements

No flagging statements are required for ‘the study described in

this document.
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_CERTIFICATION OF GOOD LABORATORY PRACTICE

Project No. Mobay 1102 (Mobay Project Number MS!22101) "META-
SYSTOX-R and METASYSTOX-R Sulfone Methoed Development, Method
Validation and Recoveries on Soil"™ has been performed 1in
accordance. with the good laboratory :sractice standards of
Colorado. Anal rtical Research and Developmear Corporation. Copies
of all raw data, specimens and reports generated during the con-
duct of this study are retained in the Archives of Colorado
Analytical Research & Development Corporation. . The originals
will be archived by Hobay Corporation.

STUDY DIRECTOR: . . William D. “Rhoads, Ph.D.

STUDY SITE: ‘ Colorado Analytical Research &
‘ Development Corporation
4720 Forge Road, Suite 108
Colorado Springs, CO 80907
(719\ 593-1165 .

. - -y . * . 4 LI - - e ‘
. S R RS Pl R P oo L

SPONSOR: . Mobay Corporation o :
' ‘Agricultural Chemicals Division
17745 South Metcalf Avenue
Stilwell, K8 66085

STUDY INITIATED: ) August 8, 1988

STUDY COMPLETED: . ' }° Hay'1s, 1989
FINAL REPORT DATE: -~ ‘July 26, 1983

lSu_bmit.te.d B?: . LJV\“"&D“\ ‘ pné.an. Date 7‘11{51

William D. Rhoads,

\b(ﬂm ﬂ\ - Y\a\.t Date.l/o)"‘/gq
Doris M. Naney, M.I\T., C.L.T. ’
Supervisor, Radiochemistry Laberatory
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QUALITY ASSURANCE
FINAL REPORT STATEMENT

Study Title: . METASYSTOX-R and METASYSTOX-~R Sulfone Method
Development, Method Validation and Recoveries
on Soil ‘ :

‘Test Articles: METASYSTOX-R and METASYSTOXI-R Sulfgne

This report has been reviewed by the Colorado Analytical
Research & Development Corperation Quality Assurance Departsent
in accordance with the United States Environmental Protection
Agency‘FIFRA Good Laboratory Practice Standards as outlined in 40
CFR part 160, Federal Regisater Notice, November 29, 1983, Vol.
48, No. 230, effective May 2, 1984; Federai Register Notice, May
2, 1984, Vol. 49, No. 86. :

Inspection of the Protocol for this study was conducted on
August 12, 1988. A phase of the conduct of the study was in-
.spected on March 8, 1989. Findings resulting from the inspec- .
tion, from the data audit and from a review of the report were
reported to managemeat and the Study Director om August 12, 1988,
March 8, 1989, June 20, 1989 and July 20, 1989. It was concluded
that the final report accurately reflects the raw data for ,ths
study. . teeses se sa
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ABSTRACT

This report fpreseuts the validation of the extraction of

METASYSTOX-R and 1its oxidized metabolite METASYSTOX-R Sulfone
from soil (Mobay Method No. 53204) coupled with Mobay preliminary

method
from soil extracts as performed by the staff members of

Analytical Research & Development Corporation.

development studies for the separation of these compounds
Colorado
The Mobay Corpor-

ation Biochemistry Study Specification 41is attached to this

report (Appendix 1),

The validity of the analjtical method vas demonstrated from

Fresno, California 0-6" sandy loam soil (Mobay Sample No. 1001)

fortified

from 0.0l to 2.0 ppm with both METASYSTOX-R and Meta-

SYSTOX-R Sulfone. Recoveries ranged from a low of 74.7 to a

high
16)-

of 115.2% with an average recovery of 95.1% % 12.3% (n =
Further validity of the method was demonstrated from

Fresno, California sandy loam soil (Mobay Sample Numbers 1001
through 1007) and Chuslar, California sandy loam soil samples
(Mobay Sample Numbers 2001 .through 2007) fortified with both

METASYSTOX-R

and METASYSTOX-R Sulfone at a residue level of 0.0l

ppa for each 6 inch soil horizon representing zero to three  foot

depthsa

as well as the three to four foot depths. Recoveries

ranged from a low of 80.2% to a high of 136.4% with an average
recovery of 95.1% % 11.9% (n =28). . ,

INTRODUCTION

The purpose of the étudy was to develop an analytical method

for the determination of METASYSTOX-R and METASYSTOX-R Sulfone in

soil

at a screening level of 0.0l part per million using cap-

illary gas chromatographic analysis. Mobay Method . 53204
describes the determination of residues of METASYSTOXI-R and its
metabolite in plant, animal tissues and soil (Appendix 2). This
report presents development of an analytical method based on
Mobay Method 53204 and its validation on twe Califoraia soils,

MATERIALS AND METHODS
APPARATUS

Bottle, Nalgene, 500 ml

Céntrifuge

Filterzﬁaper. Hhaﬁmdn #1,.7 cn . ?‘?é i‘?s
Flask, filtering, 500 al - Ceegeer 10
Flask, round bottom, 100 ml, 250 ml, 500 ml '. o222
Funnel, Bﬁchngr. 7 cm ’ B Jeedet _ :.:ﬂ
Funneil, lqng stenm, 100 ml : o .EEEE'

Page 8 of 52
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1.8 Funnel, separatory, 250 ml e g . . .
1.9 Oroit shaker, iab Line or eqoiéeient.J . 4 \
1. lo‘éoea;y evaodratdr. Buéhi or:e;uivslent H.?::'H':ol o
1. 11 Sample vials, GC euto;amoler “:'}9n éﬁ%ﬁ?ﬁ“" :;f“n 1Ja"
o.'hel,h - tﬁjk_VREAGENTS '; A jfiw-?ij;fi
2.1 Acetone, disrilled fL ;1553 Arﬂl - 4{é ERE NN
2.2 Fhlo-oform. ?1sc111edbin glass vE;:f;;iisj'f 5 ;':' fb: ‘4
2.3 tﬁerane, distilled in gisss :'i:‘if;'éxﬁ f: 5f:3ﬂ { 'ﬂ
2.4 Magnesium sulfate.‘re;;enr gr;dé’iﬂiéfi ~: {f':hbq; L .
2.5 ‘Potasstum permanganete.'reageat grade el ﬁ“ p}..;} Et
2.6 _Sep Pak,‘silics gel Waters, part Yo.ﬁ IQOQLV ;_1‘£":JJ:f
2.7 -Sodiul chloride, reag%nt”grade ﬁ: f %- .;‘ ‘.,‘T J'ﬂ; -
2.8 ‘sOdiu-Isulfnte, snnydrouS. fe;;$5;;§¥€aéi AR .‘ié |
2.9 Hater, deionized o ‘ .'U\': j T
© | © - soILs ffi'ff:, o ::“

e k LT e e .

The netnod wasg velide:ed Eor'tvo sandy loam 'soils (Mobay
Sample Numbers: 1001,» 1002, 1003, 1004, 1005, 1006, 1007, 2001,
2002, 2003, 2006 2005, 2006 and 2007) both supplied by Mobey

Corporation.. Chsracteristics- of ~these soils are presented in . |

Appeadix 3. - Co o ' ' — LT
¥ f— L b ,"{ v Ll ,‘ : ‘,._-' [ae Wt 1 ;.a_—lr— - - - F "'-‘I S e - -. ) i ) :
' yofia- o RteTis o GTANDARDS! ‘- oo T o u o ALY gt

L

METASYSTOX-R (95.4% purity) and METASYSTOX-R Sulfeone (96.32
purity) analytical standards were_ supplied by Mobay Corporation.

ANALYTICAL HETHODOLOGY

3.1 Extraction A o ,'u. . ‘ L .
3.1.1 VWeigh 25 grans of a Hell-homogenized stone-freea soil
sample into a 500 ml Nalgene screw cap" ogt&e. Add
250 aml of 10X (v/v) water/acetone. Cap the hgtgie
securely. " L coeegessi 8 e Ce
3.1.2 Plsce the 'bottle-on an orbital shaker anooheke--Yor

30 minutes at 2500 rpm. ) Leales” ..

- . T

3.1.3 Vacuum filter the snmple through Hhatman 1, '.Tz“.
f£ilter paper into a 500 ml filtering flask,” TetttY,

....

_Page 9;0f: 52- o g




3.3

991138

Wash the soil filter cake with 25 ol of 10% (v/v)

3.1.4
water/acetone.
Partition
3.2.1 Transfer the combined extracts from steps 3.1.3 and.

Silica

3.1.4 to a 500 ml round bottom flask,

Add 25 ml of water and remove the acetone by vacuum
rotary evaporation (bath temperature 35°C).

" Transfer the aque&us sample'(approximately 50 ml) to

a 250 wml separatory funnel and partition omce with
150 ml of hexane using a | minute shake. Allow the
layers to separate and discard the hexane.

Add 5 ml of saturated sodium chloride to the aqueous
phase from step 3.2.3 and partiticn three tim:s with
50 ml portions of chloroform using 30 second shakes.
Drain each chloroform partition sample thraugh a bed
of anhydrous sodium sulfate into a 250 ml round
bottom flask. After the last chloroform partition
sample has been drained through the anhydrous sodium
sulfate bed, rinse the bed with 25 ml of chlorofora.
Discard the water phase.

Gel Sep Pak

3.3.1

3.3.2

Evaporate the chloroform just to dryness using a
vacuum rotary evaporator (bath temperature 35°C).
Blow off residual chlorofors with a stream of
nitrogen. '

Dissolve the sample from step 3.3.1 in 5 ml of 50/50
acetone/hexane and lcad the sample onto a silica gel
Sep Pak which has previously been washed with 20 al
of hexane. Use a 100 @l round bottom flask to
collect the eluant. ‘ ‘

Rinse the sample container from step 3.3,2 twice with
5 ml portions of 50/50 acetone/h~xane and load these
onto the Sep Pak. NOTE: THIS ELUANT CONTAINS THE

"METASYSTQX-R SULFQHE.
-Place a fresh 100 ml roand ﬁoctom flask under the Se

. P
Pak and elute with 15 nl of acetone. :*HOFE: '« PHIS
ELUANT CONTAINS THE METASYSTOX-R. - -
Remove the acetone/hexane from the eluank.zcolleéf;d
in step 3.3.3 by vacusm rotary evapqpagion -.(himth
temperature 35°C). - . I

[ ] *
apsse

Page 10 of 52
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3.3.6 Bring the sample fron Step :3.3.5. t¢ volume with 2.9
@l of acatone and analyze by capillary~gas chromatg-
graphy. R IS N

oL
i

3.4 Oxidation R ) ' | : . R
e , ‘ o - RPN
3.4.1 'Rgmqve_ the-acetone“grod the eluant tollectéa"in Step
-t "3.3.4" by yacuum-rotary'evaporation (bath temperature

35°C). LR St
, ‘o . o '.v ' -‘:‘ __.'"'__,' e :
3.4;2 Dissolve the. residye from Step 3.4.]1 in 2 .41 _of:
acetone, Add s ml of a 202 aqueousy MzS0 - salutiog
. _followed; by. ;he'addition of 25 1 of 0.1 M aqueocus
' KMnO | solution, ‘Let the Sample .31t for;30w_linutes
U wieh ocgasipna}vshaking.i . SR

3.4.3 Transfer the sample from.step 3:4i2 int&Aatxzsoﬁ‘Hi
sepa;atoryl.funnél and~partipion« hree_times with 25

* form partition'sénple has been drained thiohgh the

‘anhydroug sodium sulfate_bed,d rinse the bed .wich ]9

.ul of chloroforng;"NOTE: In‘generalk¢euhlsidns'uill

" he Present-{in the permangana;e chloroforp Partition
< Samplesg. Centrifuging may be Recessary for all three -

partitions, Centrifuge the sampleg for.5 Ginutes a¢
3000 rpm. . : Cem e LN

LA ' -

- R P K ‘ ) . .
3.4.4 Reaove the chloroform frop the Sample  obtaigeq in
S Step . 3,4.3 by . vacuug ;;otg;yd.evaporation‘.’(bath
-4 Qempg:atgren3590)ﬁ - . -
3.4.5 Bring the sample fropy step:3.4.4_to volume ‘with ‘2.0
2l of acetone and-ana;yge byvcapillary aq,.chrq-ato—
., 8raphzy,” ko JOSNE S Lo
The- 'floy“.digéx'-g}_n, for the method' i shown in- Figure J.

N

CAPILLARY Gas CHROMATOGRAPHIC ANALysg o
. P TR ORI

: The saﬁbléé'.ffdﬁ sfeps'3,3.6'én§ 3.A.5--afe 'anélyzedfiby
capillary ' gas chrgmatography using a aitrogeni Phosphoroys
Specific detector, The chromatographic conditions are 8iven in - |

Table T, . . S e b '
B A TR & ‘ : K -
LL T .t gy

4.1 Preparation of StandardrHETASYSTOX-R Sulfqgg- -2

4.1.1 Weigh 10.0 mg of HETASYSTOX—R Sulfone (c?g'f"e:cte‘ 1.5
- Purity) ineq a.100 ml volumetrie flask andobriggqogo
© volume “ith- acetone, ' Tpyg Jiandard somgeyop repre-




|
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acetone. This gas chromatographic standard is
equivalent to 1.2 micrograms per ml of METASYSTOX-R
when a 0.939 multipiication factor for the difference
in the molecular weights of METASYSTOX-R to META-
SYSTOX-R Sulfone (246.275/262.270), METASYSTOX-R MW/
METASYSTOX-R Sulfone MW) is uysed. '

4.2 Preparation cf METASYSTOX-R and METASYSTOX-R Sulfone Soil.

4.3

Spiking Solutions

4.2.1 Weigh 10 mg of METASYSTOX-R (corrected for puricy)
into a 100 ml volumetric flask. Weigh 10.9 mg of
METASYSTOX-R Sulfone (corrected for purity) into the
same volumetric flask. Bring to volume with acetone,
This standard soluticn represents 10C micrograms of
METASYSTOX-R and AETASYSTOX-R Sulfone per ml.
Serially ‘dilute this .stock solution with acetone to
obtain spiking solutions containing 10.0, 2.5, 1.0
and 0.5 micrograms of METASYSTOX-R and METASYSTOX-R
Sulfone per ml.

Pfepg;ation of Spiked Soil Samples: for Recovery

Determinations

4.3.1 The spiking level chosen for the recovery sample will
dictate which standard solution, prepared in Step
4.2, 1s used for the recovery sample. It is desir-
able to keep the spiking volume within 1.0 - 2.0 =al,
The 25 gm soil aliquot is splked immediately after
welghing and prior to the addition of the 2xtracting
solveat.. The recovery samples are taken through the
complete method and are run concurrently with concrol
and treated samples,

Standardizaticn of Gas Ch:oma;ogragh

" 4.4.1 Prior to any gas chromatographic analysis of stan-

dards and samples, the gas chromatographic c¢olumn
-must be "primed". Priming is accomplished by
injecting two 2 microliter aliquots of a seoil gas
chromatographic sample and two 2 -microliter aliquots
of a 10.0 microgram per ml METASYSTOX-R Sulfone
‘standard. .This priming reduces the enhancement
problems associated with the ‘analysis. See the dis-
cussion section for more detailed informatien
regarding the enhancement observed for I METASYSTORAR
Sulfone. - S-S
4.4.2 Inject a 2 microliter aliquot of the 1.33, micfogfam
per ml METASYSTOX-R Sulfone standard ang pd juse, <he
attenuation of the gas chromatograph t{ obtain a
greater or equal to 50% full scale defle®fl%n. o ue

Page 12 of 52
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. ‘4.3 _Deterninetion of‘Sangle Residues

. 4.3.1 Following the inje:tion pattern of standard, sample,
. ...+ .. sample, ' standard, inject 2.0 microliter aliquots of

the ' samples froa steps.3.3.6 and 3.4.5 into the imto

the gas chromatograph.: Trpical chromatograms of che
.'standard end soil sanples are presented in Figure 2.

- . ‘|4. ‘d

Uith each analytical set, a mininun of one control soil and
one control soil fortified with both METASYSTOI-R and METASYSTOIX-
R Sulfone-is’ requ*red for ‘purposes of recovery validation. The
recovery samples should represent a range covering the screening
level of the method, O. 01 ppt. to the highest residue foond din
treated samples...: ~.iu. . *ﬂ S T

[N Voen o A

N o CALCULATIONS :

v+ Calculationm.’ of- METASYSTOX R and HETASYSTOI-R Sulfomne

residues in soil samples is by the folloving--i

Ll The‘ 1 33 microgran per nl META:YSTOI—R Sulfune standard

.. ‘‘represents, 2.566  nanograss 1injected frox a"'2 microliter
aliquot. This represents 2.50  nanograsms of equivalemt
METASYSTOX-R when corrected for the 0.939 molecular weight

factor. « .o Gl tLl om0 _
Determine the average integrator peak area"fer the :2-50
. . nanogram equivalent HETASYSTOX R: standard. . : 2oy

- -Deter-ine the nanograns found ‘or soil samples from the
" following equations.. - . )
.y : , LI R B 1 1 »“.- o: Te
C e E peak area of soil sample
. nanograms. METASYSTOXI-R: found & —2—ecticmmweucecianes 1 2.5
, average peak area of the
standa'd
TS '.“.1'?!:‘_‘;.‘_“_‘ : PP

peak area of soil sanple

uanograms HETASYSTOI-R Sultone foundr- e x

ST T e Lot - ' average peak'area of the

f{“;,:-; - KR e -t;i e standard

- 0
v

. [ . - i .
- o >

r*‘-" a7 .__\‘.-:-_ b t

Soil ‘residue data-are‘reported ‘on a dry ueight ‘basis. Oven
“dry a- 10 to 20 gram soil aliquot-at 110°C for 16 hours, gmd
,determine the moisture cnntent us‘ng the follouiﬂg'&quavromr

oo . ' . ' v - H o }
o ' Lo net weight net weigheesees E'-.:-

oo A v e of wet .. - - of dr! ..‘-. sanw
o . . 3011 3011-‘ .é..- .eo. :

\. percent soil moisture = ——— - - 31100 ..
; s oL et net weisht of uet'soiI"'.' e s

. . - " » -
. R L h Y1 P . rPhep=
. .
Lo v . - o ' ..--
- f . . .
. SR . N L N : A .
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The METASYSTOX-R and METASYSTOX-R Sulfone residue values for

. soil samples, expressed in parts per million on-'a dry weight
. basis, are obtained from _the following equation:

ﬁanograms METASYSTOX-R or METASYSTOX-R Sulfone found

PPl = —— e e —wm——— - ——————————— e ———— e
i oo {milligrams equivalent soil injected)(M)

, : 25 gm soil sample
" milligrams equivalent soil injected @ ——cmmeame .
: Lo n ‘ final sample volume

x 2 microliters injected'

M is the dry weight factor for the moisture content of the
solil and 1is expressed as a decimal (11.84% - soil moisture
yields 2.96 ml of water from a 25 gram soil sample).

‘- - 25,00 - 2.96 s
M e e 0.882

Parts per million METASYSTOX-R Sulfone aré,reported-hs‘ ppm -
equivalent METASYSTOX-R residue. The following equation
accomplishes this conversioan. ' -
¥ ppm equivalent METASYSTOX-R = ppm METASYSTOX-R Sulfone found (dry dasis)
o o | © T xo0.939 | - |

Recovery of METASYSTOX-R and' METASYSTOX-R Sulfone fr&m

: control samples fortified with the analytes is calculated

« © from the following: ' L

ppm found - ppm found in control soil

ppm added

RESULTS AND DISCUSSION
LINEARITY OF THE DETECTOR RESPONSE TO METASYSTOX-R SULFONE

Table II presents the linear respoanse data fotf'ﬁr‘.ASYS‘I‘bI:R

Sulfone inrn so0il! matrix. From data outlined in Tabre II:. a
coefficlient of determination of 0.9984 was obtaifg®: fog *,go-

coveries . from soil matrix representing equivalent 0.00% €0...5.0

ppm METASYSTCX-R Sulfone. Also presented in Tablesdd ard..’pdm
METASYSTOX-R Sulfone found by back calculation'"]aﬁng least

squares linear regression. These ppm values demonstrate rgasepn~.

. able 1linearity from 0.005 to 5.0 ppm METASYSTGI-R SulPdie.
: Figure 3 presents the linearit? of this study in graphic feYdiz.
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." ... Staff-heambers of Coloraldo Analytical Research § . Development
Corporation,  prior . to. this method development study, developed
analytical methods on a variety of agricultural crops for both

. METASYSTOX-R-and  METASYSTOX-R Sulfone. Enhanced recoveries vere
.often -‘observed. - The " enhanced recovery problems observed from
these " studies were traced to competitive adsorption om the GC
columrn between METASYSTOX-R Sulfone and component(s) in the
bioclogical matrix, At the lower spiking levels,. the mass ratio
ofnmstandard/maQrix'ié-hﬁcﬁ lower than at higher spiking levels,
grresulting'iihhaiproportionately lower amount of standard being
adsorbed by the column. The variable detector response obtained
under these conditions was clearly apparent when coapared to an
analytical standard in solvent only (no matrix) for quantitation.

B . Ty STt i BRI L " .

B

¢

VA T~ - P ) o . . . .
.- The enhancement problems observed 'from Soil were generally
from- high residue levels of METASYSTOX-R and METASYSTOX-R Sul-
fone, specifically for residues greater tham 0.1 pPP® equivalent
METASYSTOX-R. Enhancement “of recoveries of 106-132%, 108-1362
and 117-1542 vere.obtained from scoil samples fortified with META-
- - SYSTOX-R and METASYSTOX-R Sulfone at the 0.5, 1.0 aad 2.0 ppam
levels, respectively, and fgqm,samplesbﬁroughtlup_in a 2 ml fipal
w - GC nvolume,» The . gas chromatographi¢ standard +(2.66 nanograms
. METASYSTOX-R Sulfone) used for the analysis represents equivalent
0.1 ppm METASYSTOX-R residue levels. T:e enhancement Problems
" _observed at the higher residue. levels , of  METASYSTOX-R and.-
. ._. " METASYSTOX-R' Sulfone 'were' eliminated by dilution of these samples -
o " to achieve an approximate 2.50 nanogram level of injected META- -
SYSTOX-R Sul-fone, Using this methodology recoveries of 81-106Z,
- - 90-106%. and 84-105% were obtained for soil samples fortified at
-+ 0.5, 1:0 and : 2.0 -ppm«METASYSTOkajandf METASYSTOX-R Sulfone,
respectively. _ - A : :
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.A " The validity of the analytical method was demonstrated froa
Fresno, California 0-6" sandy loam soil (Mobay Sample Nuaber
1001) fortified from 0.0l to 2.0 ppm with both METASYSTOX-R and
METASYSTOX-R Sulfone. Recoveries ranged from a lowv of 74.7% to a
high of 115.2% with an average recovery of 95.1Z + 12,37 (n =
16).. Further validity of the method was demonstrated from

~ Fresno, California sandy loam soil (Mobay Sample Numbers 1001
through 1007) and Chualar, California sandy loam soil sasples
(Mobay Sample Numbers '2001 through 2007) fortified with both
METASYSTOX-R and METASYSTOX-R Sulfone at a residue level of 0.01
ppa for each 6 inch soil horizon representing zero to three foot

.depths as well as the three to four foot depths. Recoveries
ranged from a low of 80.21 to a high of 136.4% with an average
recovery of $5.°% £ 11.9Z (a2 = 28). oLt -

Table III presents the complete method validation data for
the determination of METASYSTOX-R and. METASYSTOI-R .Sulfone
residues in soil and represents the recovery of METASYSTOX-R and
METASYSTOX-RE Sulfone from a 0-6" Fresno sandy loam soil horizo

representing a 0.01 to 2.0 apm residue range.

: Table IV presents. the complete method validation dsta for
the determination of METASYSTOX-R and METASYSTOI-R Sulfone
residue in soil as a function of soil depth, All soils wvere
fortified at a residue lavel of 0.0l ppr for both METASYSTOX-R
.— and METASYSTOX-R Sulfone. '

Data .outlined in Tables III and IV dembnstraté‘ reliabili:y
of the soil method from a limit of detection of 0.0l ppm to the
analytical level of 2.0 ppm. -

Data oatlined 1in Table IV also demonstrate that the soil,
vhich represents actual METASYSTOX-R soil disaipation sites at.
Fresno, Califormia and Chualar, California, are free of any
background  interferences of METASYSTOX-R and METASYSTOX-R
Sclfone. Data outlined in Table IV demonstrate no affect of soil
depth versus recovery of METASYSTOX-R or METASYSTOX-R Sulfone at
the screening level of the method.

Since Analytical Method: Colorado Analytical-1102-MSR uses a
METASYSTOX-R Sulfone gas chromatographic standard for analysis, a
comparison of that standard to an oxidized METASYSTOX-R standard
was done. Three METASYSTOI-R standards, equivalent to 2.66 nano-
grams of METASYSTOX-R Sulfone injected ipto the gas chroeato-
graph, were taken through the péermanganate oxidation step of the
analytical method and compared side by side with the METASYSYOX-R
Sulfone gas chromatographic standard. Some enhancemeat of the
oxidized standard was found with an overall comparison of
oxidized METASYSTOX-R to the METASYSTOX-R Sulfone of 122.72Z. One
side by side comparison of the oxidized METASYSTOXI-R to the
. METASYSTOX-R Sulfone was 99.7%.
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* "' The "validity of this analytical method was demonstrated in
the ~ laboratories of Colorado Analytical Research & Development
Corporation. ' .Fresno, California 0-6" soil.was fortified from
0.01 ¢to 2.0 ppm with both METASYSTOX-R and METASYSTOX-R Sulfone.
Recoveries ranged from a low of 74.7% to a'high of 115.2% with an :
average recovery of '95.1% + 12.3% (n"= 16),° Further validity of *
the method was demonatrated from Fresno, California and Chualar, :
California soil samples fortified. with: both METASYSTOX-R ‘and
METASYSTOX-R ' Sulfore " at a residue level of 0.01 ppm for each 6
inch soil horizon representing zero .to  four foot - depths.
Recoveries ranged from a low of B80.2% to a high of 136.4% with an
" ,average recovery of 95.1% 2. 11.9% (n = 28), - oo
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To the best of Hy knowledge, there were no significant
. .deviations from -the Good Laboratory Practice ‘Regulations which
f affected the.quality or integrity of the study nor were there‘any
. ‘ ‘deviations from the study protocol. This final.report accurately
. ~ reflects the raw data obtained from this study. - T
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LIST OF TABLES
Capillary Gas Chromatographic Conditions
Linear Response Data .

METASYSTOX-R and METASYSTOX~R Sulfone in 0-6"
Soil 0.01 to 2.0 ppm ‘

HETASYSTOX R and METASYSTOI R Sulfone in 0-42"

"Soil, 0 01 ppm
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Instrument:

Carrier Gas:

Makeup Gas:

Colunmn:

Infection:.. ,

Detector:

Temperatures:

99118

TABLE I

Injector:
- Detector:

P

CAPILLARY GAS CHROMATOGRAPHIC CONDITIONS

Hewlett-Packard ﬂodel 5880 Capillary Gas
Chromatograph with Model 7672A or Model
76734 Automatic Sampler.

Helium, flow adjusted to give 15 péi {1-2
cc per minute),

Helium, 30 c¢ per minute.

J&¥ DB-5, 1.0'u,'0.32-mm I.D., 15 meters.

,>.Splitless. 7 . . LT P S

Hi;rogen'phosphoroué specific.

- ) - ~ R .'.)_-’.

' 250°C " : o
L 275°C. . e

Oven Program -‘and Run Table

PROGRAM:
10 VALVE 5 ON
20 OVEN
30 OVEN
40 OVEN
50 OVEN
60 OVEN
70 OVEN
80 OVEN
90 OVEN
100 OVEN
119 ATTN

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
2410

(ANNOTATION OFF)

60
EQUIB TIME 1!
INITIAL VALUE 60
INITIAL TIME 1
PRGM RATE 30
FINAL VALUE 187
FINAL TIME 7 -
POST VALUE 187
POST TIME 5

120 CHART SPEED 0.1

(Contlnued on the following page)
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TABLE I (cuntinued)

CAPILLARY GAS_CHROMATOGRAPHIC CONDITIONS

130  ZOFFSET 15
140 RUN TIME ANNOTATION OFF
150 RUN TBL ANNOTATION OFF .
160  REPORT ANNOTATION OFF
170  REPORT ON -
180 OVEN TEMP ANNOTATION OFF
190 DELETE RUN TBL :
200 DELETE REPORT TBL
‘210  PEAX' WIDTH 0.087.
220  THRESHOLD -1
230 RUN TIME O VALVE. 5 ON
240 RUN TIME 0.1 INTG OFF -
250  RUN TIME 0.5 VALVE 5 OFF .
260  RUN- TIME 7.74 CHART SPEED 2 -
270  RUN TIME 7.75 ATTN 242
20  RUN TIME 7.76 INTG ON
290 RUN TIME 7.77 RUN TIME ANNOTATION ON
300 RUN TIME 7.78 ZERO - .
310 RUN TIME 11.5 VALVE S ON
320 RUN TIME 11.51 RUN TIME ANNOTATION OFF
330  EDIT AUTO SEQ 1,1
340  SIGNAL B DEVICE# 1
350  AREAZ- :
360  REPORT TIME 0 REJECT 0.1
Volume Injfected: 2 ul

" Retention Time: 8. 84 minutes * 0 02 minute

+
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' ) ' LINm RESPORSE DATB ‘ ‘ H
: i T T vy RN !
! T ' Analysis Location !
! Colorado Analytical Research '
: - R Y Developmgnt Corporatxon H
! L . 7 Analysis Method:’ :
! —_— . S " ""Colorado Analytical- 1102-HSR H
H , \ - Analysis Typo' Capillary Gas H
! Matrix: Soil, 0-6", Presno, CA ~ . _ chromatoqraphr :
: 3 ¢+ I H
] ) » gy ST Response e Hatrix H
H (Lab) Date Conc ‘Intg - ., PPm_ Presemt]
| Sample No. | ANALYZED ' (ppm) * ) ._Area‘ﬂ” Pound 2 (Y/N)
ey IO i T LI T B S e bo ol —_—
5 A B it R EE
' 76 H 5/5/89 | 0.000 ¢« i <0.10°} " 0.000 ! -“y
H 77 ) 5/5/89 i - 0.005 ‘3.89 | 0.067 1 -'Y :
i 78 i . 5/5/89 ! 0.010 ' 7.75.! 0.069 ' y
' 79 i 5/5/89 1. 0.050 I 5313'}. 0.094 ! 'y ¢
i 80 ! 5/5/89 .0 }|. ..,0.100 .2 109.35 H 0.124 | Y :
H 81 : 5/5/89 H 0.200 228:44'} 0. 189 | v H
! 82 ' 5/5/89 ' 0.250 .}° '323.67'! 0.240 ' 'Y H
! B3 ; 5/5/89 . | “.0.625 .| :898.42 ! .0.552 S SR
) 84 i 5/5/89 1 1.250 | 1934.04 ! .1.113 ! -y i
! 85 ! 5/5/89 ' 2.500 .} 4484.94-!.. 2 495- HEEE S
) : 86 ! 5/5/89 1 5.000 ! 9190.95 ! 5.045 ! Ty
' i H BT R R B .
H : H ' H | : 4
! i | H o H . 3
: : : - SR
i ] ' H : : v
: = ca T Tl :-0 A "’T‘ ““'l : 7 — =“" -
i* Measured as ppm relative to matrix _ H
i** Back calculated by Least Squares Linear Regression .
! L . T . o
iRegreasion OQutput: :
] ]
} n
iConstant ' ' -120,.1275 H
iStd Brr of Y Est = ' 46.9597 "
IR Squared e ' 0.9984 u
iXo. of Obaervations 10 H
iDegrees of Preedom 9 4
] . Ll
] v ]
- IX Coefficient(s) . = ' . 1845.4310 .
iStd Err ot COef .- 25,7267 . . ¥
] N L]
L] . . ]
! Entered by: “7- V"’H Date: 7/2o/9 H
{Reviewed by: -(Q Date: 7/2¢/89 :

e R T TS D L e e D W G . - T D s e . S e D S -
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' FLOW DIAGRAM FOR THE DETERMINATION OF
METASYSTOX-R AND METASYSTOX-R SULFONE IN SOIL

.. 25 gm soil nenple*

Shake at 2500 rpn for 30 minutea with 250 al
102 vater/901 acetone

b

Vacuunm filter us:ng Hhatman #1 paper

o ﬁash filten cake with . 2‘ ml 101 water/901‘acetone
o oL EY ok

: Transfer total sanple to a 500 ml

rouynd bottom. flesk . o

PN ST SRR I S S S

Add 25 nl water . ‘

. . - S
~ * a l .4;;:.4;; — R ':I. f‘_‘.n(_‘,_

FUT R :“ w-,':tl] ‘
4 Rotovap to, water+phese (~50 ‘ml) at’ 35°C

" Transfer water ptase to 250 ml separatory funnel

‘Partition vith 150 ml hexane
Discard

hexane <*—
' Add 5 ml saturated sodium chloride solution

Partition 3 times with 50 ml chloroform
Drain chloroform through anhydrous sodium snlfate'
Rinse sodiun sulfate with 25 ml chloroform

Discard

water -~ : : +

phase
Rotovap just to dryness (blov off residual
chloroform with nitrogen)
Dissolve residue*ln 5 ml 50/50 acetone/hexane
solution 4

. Prevash silica gel sep-pak with 20 ml hexane

Discard | S ” L '

hexane * . P

rinse '

Place collection flask under. sep-pak
Transfer sanple to sep-pak . -

+ ¢ -
Rinse sanple.contalner 2 times with 5 ml ‘
50/50 acetone/hexane solution and run each .
rinse through sep-pak ‘
The resultant sep-pak eluant, Eluant 1, contains
-METASYSTOX-R Sultfne .
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Figu}a 1 (continued)

' ' Replace collection flask .
S Elute sep-pak with 15 ml 100% acetone
The resultant eluant, Eluant 2, contains

METASYSTOX-R *

Eluant 1 (50/50) (Contains METASYSTOX-R Sulfone)
Rdtovap just to diyness
Bring sample up in 2 ml.hce:onel

Analyze. by capillary gas chromatography

¥

Eluant 2 (1002) (Contains METASYSTOX -R)
: Rotovap just to dryness
Dissolve residqe in 2 ml acetone

Add 5 m1 (20%) athous MgS04 .
Add 25 ml (0.1 M) aqueous EMnOj4

. . ) . Let sit 30+minutes :

¥

Transfer to 250 ml'separatory funnel

. . Discard ‘ Partition 3 times with 25 ml chloroform
. XMn0Qg (Centrifuging may be necessary for all 3 " ‘
layer after 4. partitions - Centrifuge for § minutes at .
extractions - 3000 rpm):-~ Dry chloroform through anhydrous

sodium gulfate - Rinse bed with 10 ml chloroform

+
Rotovap just to drynesas (blow off residual
solvent with nitrogen)

Bring sample up in 2 ml acetone

Analyze by capillary gas chromatography
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-3 5380A SAMPLER INJECTION-@ 98:5) :nnv 6rmpaggat v et
JAMPLE # @ ID CODE - "% '. I - -
45 2.5 ng STD _ I
A ” o ""f,l“%" ot r\{_ LA ) 15
- ' ' Ly [y PR e ! :
RT. . ARERA - TYPE "RREH gy erELln e T Ty
31.84- 116.04 BB 98.261
.37 . .93 . BB 8.832
). 55 8.26 BB 8,229
@.76 BB 8.679
"FAL AREA = 111.99
-TIPLIER = 1} ,
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Figure 2 (continued)

Control Soil, METASYSTOX-R Sulfone Fraction

IV: STOP RUN
1 5886R SAMPLER INJECTION @ 18322 MAY 6. 1989
AMPLE % : ID CODE =

49 ‘ 98-50 Z Fraction Mobay Soil #1001, 0-6"

A = : "
RT . AREA . TYPE ARER %
.89 8.94 BB 3.326
.36 24.79 BY 87.579

'. 98 : 2.57 B8 © 9.095

‘AL AREA = 28.31
.TIPLIER =1
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Figure 2 (cont-i__nug_d,');m.- £

. .y . .
L AR ST 1 R SR

Control Soil,” METASYSTOX-R ‘Fracrivh’

- —

Bl A e . Y

ov: STOP RUN ' . ‘ . oo :

>1 S880A SAMPLER INJECTION @ 1@:45 MAY &, 1989 ..
 3AMPLE # : ID CODE = A S _
50 98-100% Fraction Mobay Soil #1001, 0-6" . SR s

PR
A 3

RT . ARER TYPE  AREA % T L :
3.02 ' 9.28 388 100.000 . S
R R LY )

TAL RREA = 8.28 . SE e ;
LTIPLIER = 1 . ST -
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Figure‘Z'(cgntinqed)~

Control Soil + 0.0l ppm METASYSTOX-R Sulfone
95.6% Recovery

3,98

"

W STOP RUN

5380R SAMPLER INJECTION @ 11339 MAY 5. 1989
1PLE # = ID CODE :

_ 52 99-58% Fraction Mobay Soil #1001, o-6"
% ' _—
13 - ) ARREA TYPE ARER >
33 , 1.49 BB 4.599
37 18.24 By 59.913
. 54 - 8.76 BB 2.488
35 8.62 BB 28.287
38 1.47 B8 4,809

L AREAR = 30.49
IPLIER = 1}
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‘ Figuré 2'(;:onl:.j.nued)-’3 £ ¢
. . PR "';‘."1'7 UL w70 2 =] T.'. .
‘Control Seifl*+<0lgl" ppm. HETASYSTOX-,R ) .
: 98.7% Recovery - . , |
gt
' ;
-
v -:
T
R
; .
Q...
. . .

Hp——— e

"I¥: STOP RUN e ST
: ; B I R 7 RURSC T SRR & p¢ W ;' L .
3880R" 'SAMPLER INJECTION ® 1153 'MAY ‘s, 1999 S, e

IPLE # : ID CODE . ' | B i s ‘

T ML R S
53 . 99-1002 Fraction Mobay Soil #1001, 0-gn
AREA TYPE  AREA % .
- T ' 9.42 g8 4.122 N T R S

2 8.19 BB 1.853 0 o - o
5 9.47 B8 94.025 s ‘

. AREA = 10,07 o o - | e
PLIER = 1 : x Lo S '

Page 39 of 527 L..1: v




9911¢
'lFigurg 2 {continued)

Control So0il + 0.1 ppm METASYSTOX R Sulfone
99.0% Recovery

/"'___-—-.

Jv: STOP RUN

S838A SAMPLER INJECTION @ 21:33 MAY S. 1389
MPLE # ¢ ID CODE :

17 92-5@7 Fraction Mobay S0il#1001, 0-6"
% . : ' :
T ) RREAR TYPE ARER X
59 4.34 BB 3.952
71 8.63 BY 9.57°1
83 . 194.89 b4:) 95.477 -

L AREA = 1989.82
IPLIER =1

- Page 40 of 52
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.| - . _ Figure 2 {continued)

i-n _'4‘1\{'7“t,‘,

ch o

Control Soil + 0.1 ppm METASYSTOX-R
91.1% Recovery

. | - Ve : r L LR .
woe e L Lr I Tl reg DO ThrE TontR2 S
: A

" . Sy
R - oy

S g e

P e N e e g S
i

QY: STOP RUN

-

Ehpd S330R SAMPLER INJEGTION .@ 21:55 NAY S, 1989
SAMPLE # : ID CODE = .
.. 18 9”-1291 Fraction Mobay Soil #1001, 0-6
HREH :’. I . ’ . - ) [ g. 3 W N B J-..’ Sy ;: e o Sk ! "
' : B . 5 oot
RT ‘ RREH TYPE N ;’RREH ./a f e f‘: 4 VL Ol s b ' ,'; 1‘
5.94 . 102.67 BB 109.980 )
'TOTAL AREA = 192.67 _ cLoT e T
MULTIPLIER = 1} . e R I

- . . = . e . B . o
. R A3 o
. v T
. N '
. ) e
'
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SUBJECT STUDY: METASYSTOX-R Analytical Method Development
1.

‘Colorado Analytical and its agents shall notify

APPENDIX 1
ATTACHMENT T

BIOCHEMISTRY STUDY SPLCIFICATIONS ° co Co

Colorado Analytical Research énd Development Corp., Colorado Springs,
CO (Colorado Analytical) will provide Mobay with reports of progress
of the subject study in the following manner:

| a) Weekly, verbal and/or written summary of highlights of resuits}

b) Written monthly progress reports of all data generated during the

testing periods unless advised to the contrary by Mobay;

€) Final complete report of the subject study when the study is

finished or otherwise terminated.

The information provided by Mobay to Colorado Analytical as well as
the infermation developed by Colorade Analytical for Mobay in the
course of conduct of the subject study is confidential and shall only .
be disclosed to those in the Colorado Analytical organization on a
need to know basis. The personnel of Colorado Analytical who receive
or develop the information will be advised by the study director as to
its confidential nature and of their obligation to maintain secrecy of

]

- the information. Colorade Analytical shall make no use of the

information except in the development of the methodology and/or the
evaluation of the results as specifically required for and by Mobay.
Colorado Analytical shall not disclose the information to a third
party without the express written consent of Mobay. At the end of the
testing and reporting periods, Colorado Analytical will return all
written confidential information generated by Colorado Analytical for
Mobay.

-and assign to Mobay
all rights and interests to any and all patentable inventions which
may occur as a direct result of work by Colorado Analytical for Mobay
in the course of conduct of the subject study. . . _

The study shall be performed hereunder by Colorade Analytical in
complete conformity with the protocol and/or testing requirements as
specified by Mobay. Colorado Analytical shall call to the attention
of Mobay upon -discovery, any testing procedure or practice utilized
which 1s not in full compliance or conformity as specified in the
study protocol or testing requirements. - ‘

Page 44 of 52
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P APPENDIX 1 (continued)

. 5. 1f during the conduct of the subject study, information becomes
. . available to indicate that further work is unnecessary, then in such
event, Mobay shall have the right to terminate such work by Colorado

Analytical by providing notice to Colorado Analytical in writing, and )
Mobay shall have no obligations-hereunder except-to pay Colorado
Analytical for the work that has'been performed on a pro-rata basis to -
date. : ‘ ,
The BIOCHEMISTRY STUDY SPECIFICATIONS described above are accepted by Colorado
Analytical! for development of a METASYSTOX-R analytical method. . : _
! ' A TIPS S L S P L SO SN RPN SRS SRR L B 09
: ) e T e
' ,) R A A ey el e g Vo lanlnatoate efet
8Y: 4 : = L&(/-’- oo c0f Colorado "Analytical '~ o
A R Y R T A
OATE:_Qtuunscd 12 1977 ) : o
R DS T RPRRUEE Bt O L S I L IURE { L (E TR AN b IR NSRS
R T S IR IR SR NIt Y T o L
- FR %"ﬁ-;ﬂ{‘"é Y e ANE L L T
Do A:‘:‘_ voe o Ll e Lo Fg i ,}? A"l‘_:“‘! P
wlhatn, rnd Babenalie o L e
Cover T
?‘-fn .
' S SRS I N ST S VR W S PR P 4 W R A eu TE T o
L R CTR S S RS P S IR L B AL >
b - LSS RN U N S o
' ot . - T BRI S L L0 T AR T SN S .
v T SRR A SN P
R T ATl Tt L T e L e
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Page 45 of 52
STABSTEN PR ST
Y



. - . M
h SRR ‘.'

Determination of Residues of Metasystox-R

Tissues and Seil

John S. Thornton,” Thomas J. OBon. and Klaus Wegner!

'APPENDIX 2

’. 99 1 1 &IDUE ormmx-u

_and Metabolite in Plant and Animal _

A gas chromatographic procedure is described for the analysis of residues of Metasystox-R and ity sulfone
metabolite in & wide variety of plant and animal tissues and soil. Varied extraction proced.ires are
described for most efficient removal of residues from specific samples of differing physical characteristics.
- Following this, residues are partitioned into water and then extracted into chloroform. taking advantage
of tH¥ dual solubility characteristics of the compounds o effect cleanup. The extract is oxidized to convert
ell active, residues to the sulfone, which is then measured by gas chromatography with alkali.fame
deucﬁn Recovery for all sample types is generaily 80~100% with limit of sensitivity at leant 0.01 PP,

e : _ : :
Metasystoz-R, S-[2-i$hzgulﬁhyl)ethyll 0,0-dimethyl
phosphorothicate, somet: called ozydemeton methyl

or methylisosystox sulfoxide, is a systemic Qrgano-
phosphate insecticide uhihi& marked specificity in its
ction against sphids, mites, leathdppers and similar piant
sucking inseets. [t is also unique because of its tatal water

i

response with electron-capture detection Bd'l;unttll.
ussa)mumwmmmmmomm

‘mmboﬁtuinlobneophnhmﬂdqhodcuctb!en-

solubility as weil as being soluble in most organic solvents, - -

The structural formula is:
cn,o\? 9 .
cH, o' P-8-CH,-CH,-S-CH,CH,

Early metabolism studies have weil documented the
oxidative conversion of Systox and Metasystor-type
compounds in biological systams (Muhlmann gnd Tietz,
1956; Tietz, 1960). The pri

'

sccount for the parent compound and its ozidative me-.
tabolite with adequate sensitivity and specificity.

The earliest residue analysis procedure for Metasystox
compounds was g cholinesterase inhibition method de-
veloped by Henssl (1954) for Systox residues, This was
unsatisfactory, however, due to the low inhibitory effect
of the Metasystox compounds. Later, Laws and Webley
(1959) developed a total phosphorus colorimetric procedure
for Metasystox residues in plant material,

A number of workers have identified residuas amounts
of Metasystox-R in the presence of other organo-
phosphorus compounds using thin-layer chromatography,
including Eichenberger and Cay (1960), Ragab (1967),
Smart and Hill (1967), Guth {1967), and Getz and Wheeier
{1968).

infrared spectroscopy (IR) has been used as o method
of quantitation for Metasystoz-R. Crosby and Laws (1964)
used preparstive gss chromatography to separate residues
of Metasystox-R from crop extractives prior to mea-
: G-%h has recent] becoms of

y recantly e of interest for
Mstasystoz-R residus analysis. [ts advantege of sensitivity
and specificity over the total phosphorus and other
ooaspecific methods was obvious. Burke and Holswade
(1966) chromatographed Metasystoz-R on a mized phase
column of 15% QF-1 and 10% DC 200 on Gas Chrom @
but found it necessary to inject 20003000 ng for suitable

Chemagro Agricultural Division, Mobay Chemical
Carporation, Kansas City, Missouri 64120,

'Present sddress: Bayer AG, Pflanzenschutz Anwen-
dungstechnik, Biologiche Forschung, Leverkusen, West
Germany. : ‘

primary concern in developing'a
suitable residus analysis method for Metasystox-R was to -

Y

A flame photometric
Taylor (1971) for demeton-S-methy! ytilized the precip-
inchaded somme recqrhornton and Anderson 'R and s
in soma ta for tox- its
sulfone from nmhwtduu Mathie

The in this paper takes advantage
of the dual lolnh‘litychncuristiaothhmmx-ﬁ and
its sulfone in!mlctiaumddmupschemu!ora'ide
variety of crops and tissues. Following initial extraction
exiracts are clean to be readily oxidized with
permanganats with the resulting sulfone messurcd by
alkali-flarmne ges phy. Preliminary work
showed, both compounds could be separated wing gas

. However, o muiticompooent enalysiy has
the disadvanatage of the increased possibility of inter-
ference froin brop extractives or other pesticides.
ANALYTICAL METHOD . | C

Apparatus. A -Howlett-Packard Mode] 5750 gas
chromatograph equipped with & flame jonization detector
modified for I.lhh-ﬂammanon 83 previously described
by Thomnton and Anderson (1968) was wed: Explo-
sion-proof blender motors were used 1o minimize the fire

Extraction of High Moisture

. Content Crops, Phalmufchoppedudmhdnnph '

intn & Waring blender jar marked st the 300-mL level Add
MmLofnmnnmdbhndtoraninuhiﬁspeod.
Dilute to the 300-mL mark with water and blend for 1
additional min. Filter through 32-con Whatman Ne. 2V
ﬂuudﬁlmpcpeundeunmlsoin.l.ouhnﬁlmuinl
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THORNTON, OLSON, WAGNER APPENDIX 2 (C‘on'unued)
‘funpel hnd add 150 @L of hezane. Shake the finnel for

¢ .30 allow the phaves to separate, and drain the lower
(scetone-water) phase into & 500-mL separatory funnel.
the acetone—water mixtuze successively with 200-
and 50-mL portions of chioroform, Evaporate the com:
bined chloroform extracts just to dryness on a rotary
vacuum evaporator uting a 40 *C water bath. Retoove last
traces of solvent with a gentle stream of air; Prnceed to
the “Ozidation™ section, b
= Extragtion of Oily Crops, i.¢., Nut Meats, Cottonseed.
Weigh 50 g of chopped and mixed sampie into a blender
jar and add 300 mL of chloroform. Blend at high speed

for 5 min. Filter with vacuum through Whatman No, 42 -

filter paper covered with a 0.25-in, layer of Hyflo Super-Cel

in a Bdchner fufinel’ Wash the filter cake with 100 mL

of fresh chlorofori) Transfer the extract to s I-L
round-bottomed flask and. evaporate the solvent on s

~ "'rotary vacuum evaporator in a water bath at 40 *C..
" Proceed to the “Hexane-Water Partition™ seetion. : '’

Extraction of Animal Tissues (Except Fat). Weigh 50 -

§ of chopped and mizxed tissue into a blender jar. Add 50 -

g of powdered, anhydrous sodium sulfate, 10 g of Hyflo
‘Super-Cel, and 200 mL of acetoiitrile and blend at high
peed for 2 min. Filter with vacuum through Whatman -

No. 42 filter paper covered with a 0.25-in. layer of Hyflo -

~. + - Supes-Cel in a Bichner funnel. Returh the filter cake to
'+~ the blender and reblend with 300 mL of hexane for 2 min.
Filter a3 before, omitting any additional filter aid. Rinse

the blender with 100 mL of fresh hezane and use this to

" ~“wash the filter cake. Transfer the combined filtrgte to s

-1-L separatory funnel using & few milliljters of .fresh .

7 scetonitrile to complete the trapsfer.’ Shake the separatory
2t funnel for 30 3, allow the phases to separate, and drain the
lower _phase into & 500-mL round-bottomed flask.

- Evaporate the combined scetonitrile extract Just to dryness
~ On a rotary vacuum evaporator in a 40 °C water bath .

Proceed to the “Hezane-Water Partition™ section. .
" -[at tismue into & blender jar. Add 300 mL of hezane and*
* biend for 2 min at high speed. Filter with vaccumn through

Whatman No. 42 filter paper covered with g (.25-in, layer

of Hyflo Super-Cel in a Bichner funnet Return the filter'
- _ cake to the blender and reblend with 200 mL of acetonitrile -

- for 2min. Fiiter as before byt omit any edditional filter -
" “aid. Rinse the blender with 100 mL of bexane and use this < -

to wash the filter cake. Transfer the combined filtrate to
a 1-L separatory funnel and continue the hexane aceto-

. oitrile partition steps as described for animal tissues
: , s . e o tert

. (abowe).,

Extruction of Milk. ‘Mix milk samples tho"roughly o

... disperse the cream. Place 100 g of milk in a blender jar
and extract as described for anitsal tissues, omitting the

addition of granular sodium
-, Estraction of Eggs. B
.. and recoed the weight. AddlS;o!HyﬂoSupcr-Celmd
200 ml. of scetons and blead for 2 min at bigh speed.
*  Filter with vacyum Whatman Na. 42 filter paper
- covered with s 0.25-in. layer of Hyflo Super-Cel in o
Bdchner funnel. Rinse the blender jar.with 300 mL of
chlqufomandu:hi:tnmhthaﬁ]make.
the Gltrate t0 a 1-L separstory funnel wsing a few miililiters
- of fresh chloroform to complete the transfer. Shake the
‘ ﬁmndfq%saﬂa-thophmtonpmh.md drain the
lower, organic phase through a 32-cm Whatman No. 2V
fhuted filter paper into a 1-L round-bottomed flask Rinse.
© the filter paper with 5-10 mL of fresh chloroform.
- Evaparata the organic extract just to dryness on a rotary
' YSCUIIM evaporator in & watsr bath at 40.°C. Disacive the

sulfate.

‘s74 L Ayic. Food Cha, Vi, 25, No. 3. 1977 . .

\

P

.o, . te . . -
-« residue from the previous steps in 300 ml, of
" " -zphases toiseparats,

-- more with fresh 50-mL,

-7 Totary vacuum evaporator in g
- Proceed to the

[ -

A > . of the fasks during the
+«" " Estraction of Fat. Weigh 50 g of chopped and mized - -

reak one egg into a blender jor
. v standard and
. z‘mLofmuﬂmnctm

Transfer

'Pagej,4-7 of 52
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Sexane anz
transfer to & 500-ml, separatory funnel. Rinse the lasg
with 50 mL of acetonitrile and add to the separato-r
{unnel. Shake the separatory funoel for 30 s, ailow v

and drain the lower phase into ¢ *
300-ml. round-bottomed flasic. Repest the extracton ta=
pottions of acetonitle. Evaporzs
the combined scetonitrile eXtracts just to dryness on &
water beth az 40 *~
e “Hexane-Water Parzition™ section.
. Ertraction of Soil. Weigh 50 € of air-dried and miz=-
soil into & Soxhlet extraction thimbile ' Weigh a companinr
sample into a beaker for moisture determination if resid s
yntoberepomdon‘ndwmight besia. Place the thimbe -
- into a Sozhlet extraction epparatus and extract for 4

.. .using 300 mL of & 1:{ chloroform—methanod ¥/ V) mixtie

at & rate of five—six exchanges per howr. . Cocl an:
_ mponzethoe.ttzut_jtnt to dryness on & recary vecur

evaporator in a witer beth et 40 °C; Proceed 19 the

“Oxidation™ section. ‘ :

‘funne! for 30 5. Allow the phases to-separsteand drai-
the lower, water phase into a clean 250-mL separstors .

funnel, the water with 100- and 50-mL portions

- of chloroform and drain into « 250-mL round-bottomec

flask. Evaporate the chloroform estract just o drynens

on & ratary vacuum evaporator at 40 °C. .
Ozidation. Place 5 ug of Metasystox-R standard in »
Oask in 2 mL of acetone soiution

Add § ml of 20% (w/v) magnesium sulfate slutioa anc
B mlofel0l M s solution, weshing down the sides
addition. Mix and let stand with

omionds'irlingforsomin.mﬁn":mthm'h a=
" excess of permanganate the .entire dme.. Transfer the
i i 125-mL centrifige type separatory

nndmaddmm‘th.‘uhmth.c tioa flask with 25 in'.[.._’chlﬂubn:
. to separstory funme inj
oxidation mizture. Shake el for

L round-bottomed flask. Repest the
more with fresh 25-ml poitions of
chloroform. . After the Gnal extraction, rinse the sodium
sulfate with 3i0-=], of thlorofoem. Evaporate the
.comhfmedumjuntodrmm.'mmum

.- tveporator at 40 *C. Remove any last traces of soiven:

with-mumddryuirntmouunpuinn’
- Gas Chromatographic Apalysis. Disolve the
sample residues from the previous steps in

-alkal;-

peak resuits from a 10-og standard injectad: temperatres.

column, 210 *C; injection port, 225 *C; detector, 240 *C.
Identify the Metasystox-R sulfone peak by it reteation ‘

time and measure the ares or peak height produced on the

.+ -
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Table L Recovery of Metasystox-R and Its Sulfone {rom Representative Samples
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ooy % 99116
Metasystox-R Sujfone

.APPENDIX 2 (gontinued)

Crop Ppm added®

Apples 0.08-0.10 . 108.4 = 10.3(8) 94.0 ¢ 6.6/6)

Grapes 0.05-0.10 103.0 « 5.2(3) 84.7 2 2.H3)

Lattuce 0.05-0.50 92.7 « 7,8(10) 98.7 = 10.8(17)

Nut mest 0.05-0.10 99.5 « 13.1(8} 101.6 + 3.1(5)

Animal tissue 0.05-0.10 93.8 ¢ 7.8(17) 92.2: 8.4(13)

Animal fat 0.05-0.10 93.0 £ 4.2(5) 94.4 = 3.5(5)
#J Bovine milk 0.005-0.01 93.3 : 6.5(6) 96.5 = 13.06)

* Control va{Qes were negligible compared with the fortified levels in all cases, ? Average percent recoveries are lollowed
by the standafd deviation and the numbaer of individuaj determinations. All recoveries were fortified before extraction.

IS

recorder strip chart. At the gas chmmat.ogfnphic condi- Table lI. Chemicals Tested for Possible Interference with

tions empioyed, Me tox-R sulfone has a retention time the Metasystox-R Residue Analysis Procedure
of 3.5 min. Chemical name tevel tested®
Calculate parts per Q’i\llion of residus in a sample by yevom Ppm 3
comparing the response obtpined for the unknown with Bensalide ;'o .
the respoose obtained for & known amount of Metasys- Bidrin 50 .
tox-R standard started at the dxidation ateps, including Chlorfenvinphos 5.0
approprists [sctors for sample size, aliquots, and dilutions. Clodrin . 5.0
An sppiopriste dilution of Metasystox-R suifone, if . Co-Ral - 10 -
available, may be directly injected into the gas chroma. gmmt 5.0
tograph for use a3 s standard. Ozxidation of Metasystox-R o?rw :g.
itsslf is recommended because the pyre suifone is not Delnay Fird
readily available to all workers. N ' 3"‘“" 40.0*
. . 4 ' . . m .0 .
DISCUSSION E:::Ihrm gg.
Suifoxide compounds such as Metasystox-R are, in , methoats 5.0
general. difficult to chromatograph because of adsérption ™ g;';:‘a”'.‘ ‘:-g
and tailing. Many workers including Burke and Holswade Dyfonste 30
{1966} have tried to overcome this problem with masaive .Dyiox 2400
conditioning injections to build up semsitivity. The method EPN 5.0
described in this paper utilizes permanganata oxidation < Ethephon 36.0
to convert Metasystoz-R to the sulfone which exhibits’ . Ethion 3:-3
much less tailing and is easier to chromatograph. In - FE“thxde“ 18.0
addition, all active residue is concentrated into one peak / Famphur 01
adding further simplicity and sensitivity, Folex 5.0
Reom temperature oxidation is quantitative using 0.1 Gardona +110.0
M potassium permanganate (Tietz and Frehse, 1960) for _ Guthion - 5.0
30 min. Oxidation elso converts most tissue extractives : o ;gg
and pigments to a water-soluble form, making them easy mu“’m' 135.0°
to remove. The unique water soluble character of the : Methyl parathion 5.0%
Moetasystox compounds silows cleanup procedures to be Mocap Y
relatively simple, Initiat crop or tissus sxtrects may be Monitor 1.0
partitioned back and forth between watar and various Nemdeur 0.1
polar and nonpolar organic solvents to yield extremely OMPA <} 0.75
ified extracts prior to oxidation. Qxidized extracts Mo'"“m’::ﬂ "s"g.
are relatively free from severe crop or tissus interferences Phomlone ‘o 40.0°
on the gas chromatograph Phosdrin \ 50
Recovery experimenta weors run on a large number of Phosphamidon ™~ 0.5
differwnt crops and various animal tissues by fortifying the Roanel - 100
samples with 0.008 to 3 ppm of Matasystoz-R or its sulfone Ruslens y 1.00
prior to blending. Representative recovery values for a g‘m' » 5-3‘
cross section of the crops and tissues are presentad ﬁ’ 1:‘0
in Table L Control values in each case were negligible Terbacil - 10
compared with the level at which the recovery check was Tetradilon 109.0
run. [n addition to the samples shown in Table L, the ~Thimat a.oﬂ
method hes been used successfully since 1967 for the Torak . 1.5,
following crops and tisewes: alfalfa, barley, beans, broceoli, W’ 16.-
brussels sprouts, carrots, cattle tissues (beain, fat, heart, mnm! ol ;g
kidney, liver, muscie, and milk), cauliflower, cherries, Zytron 5.0

clover, grass, mint, cnions, pess. plums, poultry tinsues (fst.
giblets muscle, eggy). Qoils, sorghum, strawberries, sugar
beets, tomatoes, and wheat. Representative cootrol and
recovery chromatograms are shown in Figure 1 for recovery
of 0.1 ppm Metasystnz-R from walnut mest. Chroma- Metasytox-R at 180 °C. ¢ Interferemce eiiminstad
tograms for other types of samples were similar. - ing flame photometric datector (suifar mode). .=
Page 48 g 52

¢ Ppm relative to & 30-g sample size. * [aterferes with .
standard GC method but can be separated using & 40 cm
X 3 mm i.d. glams column packed with 6% QF-1 coated on
80-100 mesh Gas Chrom Q. ¢ Can be separsted from

4 Agria. Food Chem_ VoL 25, Ne. 3, 977 T8
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Flgure 1. Gas chromatograms of v‘lmgt ‘meat control {lower

curve) and walnut meat fortified with 0.1 ppm of Metasystoz-R

_(upper cusve). ] )
The slurry filtration (solution-coating) technique de- -

scribed by Supina (1974) was used to prepare the gas
chromatographic column packing. A 1:1 mixture of

" acetone and hezane was used to dissoive the DC-200, QF-1

mixture. This mﬁupmdmm‘byfuzbut
method for consistantly preparing a packing w| .
allow Metasystoz-R sulfone to be chromatographed
without tailing oz sdsorption. The empty glass colimhs

ware also trested with a 5% sohnionotdimﬂhyldi-s)»'

chlorosilans in toluene and then flushed with toluene _
methanol and dried before packing. After packing, new
columns were purged with carrier gas at room temperature

- to remove oxygen, the sxit end capped and the column

Mﬁgv’ithnoﬂowforshnm%.m:l.nmr
normal conditioning st operating conditions overnight,
the columns generally would allow 3 ng of Metasystoz-R
aﬂfmby&ﬂmhﬂ!mmmmﬁm
<1% ncise. .

A standard curve was run to determine linearity of
response in the gas chromatograph for Metasyston-R
suifooe. was linear over at least a 100-fold range
up to 80 ng injected, Samples containing residues in exceen
of this amoant in the injection volumse should be diluted
and re-injected to ensure that response falls within the
linear portion of the response curve. .-

I 0.1 5q in. is considered the smallest area which can

;-;..‘??“ii";‘?ﬂ.)<' . 99118 55204

dmimidmhedbythommdmx-ﬂ
- milfone cecamary to produce this ares. In geieral, 0.1 ppm
gll)_n;)_ofmndud produces a peak of 1 3q in. or better,
indieating the senvitivity of the method 1o be approzi-

.- -+~ -mately 0.0 ppm. If the critaris of 2 X the noise level is

selected as the limiting {actor, sensitivity would be
somewhat bettar. 1
To determine the specificity of the method for Mets-
systox-R in the presance of other pest control chemicals.
4o interference study was run. Ouly phospho
mnmgchcmhhm tested because of the phospho-
rus-specific nature of the alkali-lame detector.
huu.nchcuiuhmdy registerad for use on
thulmnmqmgmpluupomdlnthus.ﬁdcrﬂ
Register and listed in Table II were tested for interference

|

" . with the analysis procedurs. One-tenth part per million

o f e o o S v

‘ i,@ﬁ&“&?&m EWE’%
samples. Yarious extraction procedures which wers
e ot et b
anslyzed for Metasystoz-R in this ' B jon

an.M.C.BumM..Gmuy.C.ﬂ..J.A-r.Oﬂ.AmL
Chem. 53, 157 (1969), . : .

. MJ.MW.J.MOMMMQSNHM.
. Crosby, N. T, Laws, E. Q., Analyst {London) 99, 319 (1964),
. . . Gay. L., Mitr. Gebd. Le i Hyg.
. n.musem:am-..mu.u.lmlmm Cest
G?M&M.W.G;J.mqf.manu.um
m&ummmum(mMAm.

‘67, 72T84q (196T). o,
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be scourstaly messured with a polar planimeter, the level mmmmfm Aceepiad Jesmary 28, 1977
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SOIL NO.: _ 0371

DATE RECEIVED: 7 1-30-89

DATE COMPLETED: - 2-1-89

so1L séNDER:_ KAREM CAIN .

ser DESCRle!DN: SOIL FROM FRESNO;'CALiEORNIA

characterization needed to determine if
site is appropriate fTor sail dissipation study

i e e o ko

SAMPLE NO. STANDARD

TEXTURAL ANALYSIS (%) 0371 ' T s0IL
SAND 53  Sa
SILT o : 37 : 28 K
CLAY . 10 ' 14
CLASS ~ SANDY LOAM " SANDY LOAM
PH (in 0.01 M Cacl) 7 5.0
ANALYZED . Bv: _____| l_/ ...-!:ﬂ‘ﬁ."kk/__;__- _______
Notebook Ref.: ' B&-R-37 p. 8%

% Nrganic Matter based on total organic carbeon x 1.9
CEC determined by using sodium acetate, pH 8.2.

Particle density determined by use of Mobay Ag Chem'Report No. &7&81.

RESULTS SENT TO: . KAREN CAIN Y 371789

&

- Page‘S.O of. 52 , - Q\L IN\Q\
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APPENDIX 4

-

Supplement, Herbicide Screen

In conjunction with the potential use of herbicides at the
METASYSTOX-R test sites three herbicides, Fusilade (Fluazifop-
butyl), Surflan (Oryzalin) and Geal (Oxyfluorfen), were taken -
through the METASYSTOI-R and METASYSTOX-R Sulfone analytical
methodeleogy - at an equivalent residue level of 2.0 ppm. ~ No
interferences were fouad from the METASYSTOX-R and METASYSTOX-R
Sulfone methodologies. ' : o .

4

ol D,

L
William D. Rhoads, Ph.D. '
Study Director
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