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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Dithiopyr (Diménsion)

MRID #: 424566-01

Matrix: Soil
Analysis: GC/ECD

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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This analyticél method determines residues of the three major
carboxylic acid metabolites of MON 15100 in soil.

INTRODUCTION

Three major metabolites of MON 15100 [3,5-pyridinedicarbothioic acig,
2-(difluoro-e:hyl)-a-(z-methylpropgl)-6-(trifluotunethvl)-s.S-dinetr?l
Those metabolites are (1) the
diacid metabolite [3,5-pyridinedicarboxylic acid, 2-(difluoromethyli-
4-(2-methylpropyl)}~6-(trifluoromethyl)-}, (2) the normal monoacid
metabolite [3-pyridiaecarboxylic_ acid, 2-(difluoromethyl)-4-(2-meitri-
propyl)=~5-[(methylthio)carboayl]-6- (trifluoromethyl)-] and the

reverse mogo-acid metabolite [3-pyridinecarboxylic acid, 6-(difluorr
methyl)-4~(2-methylpropyl)=-5-{ (methylthio)carbonyl]-2-(trifluoro-
methyl)~]). Metabolite structures are shown in Figure 1.

The analytical method described determines the methyl ester deriva-
tives of the three major metabolitas of MON 15100 in soil. The
method may be summarized by the schematic diagram shown in Figure 2.
The soil sample is extracted using an acidic medium in order to
suppress ionization of the carboxylic acids. The carboxylic acids
are derivatized to methyl esters prior to analysis by gas chroma-
tography with elcctron capture detection (GC-ECD)

The accuracy of the analytical method is estimated based on recoverv
of known levels of diacid, normal acid apd reverse acid fortified .
onto untreated soil. The fortified soil is then extracted and :
analyzed via the outlined method. The method has been validated to 3
level of 0.010 ppm for each metabolite. o

- DETECTABILITY .

The Lower Limit of Method Validation (LLMOV) is 0.010 ppm of each
metabolite of MON 15100 in soil. The LLMOV is resultant from
acceptable recovery of 0.10 pg of each metabolite of MON 15100

fortified onto a 10.0 gram soil sample, i.e., 0.010 Prm for each
metabolite,

MATERIALS AND REAGENTS !

The following materials and reagents are aecessary for analysis of
MON 15100 metabolites. Substitutions may be made azs deemed
necessary. However, it is stroagly advised that the Aldrich Migpi
Diazald Apparatus be used for generation of diazomethane. This
apparatus may be assembled in a minimum of time and it efficently
prevents escape of diazomechane/ether vapor into the surrounding

249¢-0557
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» {-1n‘atmosphere Diazomethane is extremely toxic and carcinogeric. It
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RN

;B“Chnet_funnel:'hfishe: No. 10=365B! & . = -

250 mL separatory funnel-' F;sher No. 10-&37 =11D

alse. haslthe7po:ent1al for violent explosxons. Therefore, it shouif
be handled-with extreme care and only by those trained ig its use. |
Preparat;on and use of diazomethane should be conducted in an |
. - efficent. hood and beh;nd-a safety shield. - |
MATERTALS AND REAGENTS o o

Hettler balance, Hodel PE 3600 or equ1valen

LT LR T 4'- '

;
1
Serologlcal pxpettes (0 10 mL* to "0.50 nL) Fxsher No. 13-%84 A,3,C
|
i
:

French square glass hottles, 4 o0z.: Northuestetn Bott.= Cp., St.
Lauis, MO A, r~~,ﬁ"f LA - fJ»;*

10-50 ol Adjustable volume d;spense:-' &igffhan Scieatific 3roducts
No. P4985-50- 1 i .. S !
) T ORI I R A ;
prags . i

. B
- LT
-, . . . I '

Filter paper: - Fisher' No..09+805B:: % = .

A V;cuﬁm filttation‘adapter'”-Aldrich No; Zf1}563-0

. . 1
. P .o . T -
- - r [ " KD P

250 mL Round bottou flask Fisher No 10-067-2n
- X .

24/40 Ground glass stopper° Fisher No. é-éde

T

Calab Rotory Evaporanor or equxlavent J’_-'*

. -

Separatory.funnel rack.. American Sczentxfic Products Ho 2|192-1

Glas-Col Shaker-In~The=Round equxpped with hexagonal head =d
separatory funnel holders: F;sher Ho. 16-258, 1&-258 1, 14259

o . e .
. P PO

i.:?astuer‘pipeﬁtes' Fisher No. 13-678 SD '7‘

Rubber bulbs: Fisher No. 14-065B° -

Cad Y

-
- - -

pH Paper: Fishgr No. lé-BSO-IZA.

I ot

Graduated centrifuge'ﬁpheﬁ .Fisher No. 05-538-40A

Aldrich Hiﬁi,Diazaid Appa:aius:"Aldrich No.0210'889-8

/. +

250 mL Round Bo:t.on flask with” Clear-Seal Jo:.nr.s. Aldrich Sc.
Z10,036=-6 = - . L :

ta -

100 oL Rouad éo:non flask with Clear-Seal joints: Aldrich ¥o. =3C..

25050557
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125 mL Separar.ory funnél ‘with Clear-Seal Joxnl:s. " Aldrich No.
Z10,038-2 _ o

. Teflon Sl:apper: Aldrich Neo. 210,039-0

Clipa: Fisher No. 05-880D - : 1¢ Taer g
Thermometer: Fisher No. 14-983-178 - CCMED P T
Of MG

Micro pipetter: Rainin No. P-1000
.Ha'cro pipetter: Fisher No. 21-318-600
‘ Pipette tips: Rainin No. RT-200
Macropipetter tips: .Fisher No.‘ 21-31.8-602‘
_lVortex mixer: American Sciéntific P':oduc:s No. 58223-1
High capacity silica solia phne‘extracr.i.‘on célunns: Sishg: ﬁo- Pﬂi
SPE Vacuum Manifold: Supelco No. 5-7030"
10 ml volumetric flask: Fisher No. 10-209A
25" mL volumetric flask: Fisher No. 10-209B
100 :nI. volumetric flask: ‘Fisher No. 10-209D
Ground glass stoppers, size 9: Fisher No. 14-641A
Volumetric pipet, Class A, 10 mL: Fisher No.. 13-650~2L
Pipet bulb: American Sczent.i.fic Products No. P5305-3

1.8 mL Autosampler vails with teflon 1ined sept.a and phenolic caps:
Varian. No 96-000099-00

Vnrian Hodel 3600 Gas Chromatograph equipped with a O3Ng Electronm

capture detector, Model 8000 autou-ple:. and strip chart recordar
of equ.ivalent

J'and W direct flash injector liner t‘or Megabore columns: Catalcg Nc
210-1064

J and W DB~210 fused silica Megabore column, 30 m x 0. 53 om, 1. Q m
film thickness: Catalog No. 125-0232

ar

J and W DB-225 fused silica Megabore col:_. 30 ax0.55 om, 1.0 m
film thickness: Catalog No. 125-2232

25170557
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Fisher Optima grade, or .solvents of comparable purity, should be us=i .
in order to minimize extraneou.s peaks from solvents during GC-ECD
=3 % T ST v analysis. et ta e
s e ,"" ‘ : L
- LS r .y -Acetonitrile: ,Fisher Optima Grade; No.-A996-4
- -~ . Ry ._1‘ . Lo . o s \." - ’
TR AT T A
R SR et S --’THydrochloric Acid: Fisher.Al44-500 .. . |
Sodium Hydroxide: Fisher No. SS266-1 - - - ,
Ethyl ether: ;Aqe:;_j._c;p Scientific Products No. 0848-500
Sodium sulfate: Fisher No,.S5421-500 ot
.. . Diazald: Aldrich Ne. D2,800-0
. .. Absolute Ethanol, reagent grade - - Sy L
Potassiua Hydroxide: . Fisher No. P=250 - ="
Deionized water ., P T SO I
. 2,2,4-Trigethylpentane (Iscoctane): Fisher Optima Grade No. 030%-4
Ethyl acetate: Fisher Optima Grade, No: E196-4
Methanol: . Fisher. Optima Grade, No. A454-4 @7
2.3 REAGENT FREPARATION . . .r+ - Ca e :
2.3.1 95% Acetonitrile/0.2 M HCL - |
. Prepare 0 2 M HC1 by ad.ding 16.7 ml of concentrated (12 M) HCl ©»o
- 980 mL of deionized water,. Adjust volume to 1 liter by adding wate
'~ Prepare 95% acetemitrile/0.2 L] ECl by adding 211 ‘ML of 0.2 M HC: to
. 4 liters of ace:outnle.: ~
N - ' ) Ce R e el rhy oL .
> 7i™2.3.2 0.02 M NeoR T : LT
i . _Prepare 0.02 M NaOH by dnuung 20 aL of 1 M NaOH solution to
e " “with deionized water. .

2.3.3 .6 M HCL

Prepare 0".'25'”11't.er‘o£‘ 6 M HCL liy SLOWLY ldding‘ 125 al of comcenctratsi
CHC1 (12 M) to 125 ml of deionized water. :

25270557
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2.3.4 Diazomethane

2.3.5

2.3.6

2.3.7

Prepare an athereal solutioz of diazomethane from Diazald as
specified in the Aldrich Technical Information Balletin YNmber
AL-121. A reproduction of Bulletin Number AL-121 is shovr in Figi= ..
A solution of 1 gram Diazald to 15 mL of ethyl ether sho..: he

used instead of 1 gram Diazald to 9 mL of ethyl ether as rrated in
the Information Bulletin. Immediately before starting the geme=ratomn
of diazomethane drain any solid diazald that may have fal'en Tp the.
bottom of the separatory funnel into a small beaker amd Esposm of
properly. ‘ )

3% Ethzlacetate/isopctane

P:_:eparé 3% ethyl acetate/isooctane by adding 3 ml of =thy. acerate
to 97 ol of iscoctane.

5% Ethylacetate/isooctane

Prepare S% ethyl acetate/iscoctane by add.ingr 5 al of ethyl ac=—3ate
to 95 ol of isooctane. ' . T

10% Ethylacetate/isooctane

Prepare 10% ethyl acetate/isooctane by adding 20 =i of‘ez.‘-_rl' HTetam
to 180 ml of isococtane.

PREPARATION OF ANALYTICAL STANDARDS
FORTIFICATION SOLUTIONS
CONCENTRATIONS OF FORTIFICATION STANDARDS:

100.0 pg/mL.
10.0 pg/ml
1.00 ug/mL .. -

Prepare 100 aL of a 100.0 pg/mL standard of 1) diacid 2) zormml

acid 3) reverse acid in methanol. Weigh 0.0100 g of diacs igrro a
100 ml class A volumetric flask. Dilute to 100 sL with mechamn] o
yield a solution of diacid containing 100 ug/mL of diacid TIx the
Same manner, prepare 100 ml of s 100 pg/ml solution of normal acid
and 100 mL of 3 100 ug/ml solution of reverse acid. o

Prepare cc:;nhined standards containing diacid, nommal acig md reve=e
acid from the 100.0 pg/mL standsrds. The combined standazis —ontac

.either 10.0 pg/ml or 1.00 Hg/wl of each of the metabolites.

Prepare the 10.0 pg/mlL combined standard by pipetting 10.I alL pf ex-
of the 100.0 ug/ml standards into a 100 ml class A volumersic Flasn
Dilute to 100 mL with methanol to yield a solutiom cowmtairng 10.0
Hg/mL each of diacid, normal acid and reverse acid.
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Prepare the 1.00 pg/nI. combined standard by p:.pet.tmg 1.00 nI. of exh
of the 100 pg/mL standards into a 100 mL class A volumetric flask.

. Dilute 100 mL with methanol to yield a solutiom containiog 1.00 pgal
each of d:.ac:.d, noml ac:.d and reve:se a::.d.

St:or:e standard fortxfzcanon solntionn in properly labeled amber
bottles at.0r4°C. :

O

3 1. 2 FORTIFIC.ATION PROCEDURE g P S
Fortify t.he 10.0 gram soxl sample with a conb:.ned standard of each if
the three metabolites by pipetting the appropriate volume of the
combined fortification standard onto the soil sample. The
fortification procedure is sumarized by the :Lnfcmuon iz the
. following table.. S "

+ ppm FORTIFIED refers to the fo:tif:.cat:.oa amount of eacl of the.
metabolites. oD : -

* 0.10 ml-each of an individual 100.0 ug/ml atandard of discid,
"normal acid and reverse acid should be pipetted onto the 10.0 gram
soil sample in order to fcrtify r.he soil with 1 .00 pp- of each

metabolite. I,

. . . ppm + ... ~¥g .  CONCENTRATION of ni '
FO‘RTIFIED FOR‘III'IID ~ STANDARD (pg/mL) FORTI=IED -

0.01 U 0 10_'_" T i "_. 1.00 0.1

0.02 “0.20 1.00 0.20

0.05 . 0.80 . 1.00 0.50

0.10 1.00 10.0 . : 0.109

.50 » ~-- 5.00. . 7 10.0 - 0.50

* 1.00 - 10.0 100 0o _ 0.10

Fortifications greater than 0. 010 b ] repire dilution in a final
volume of 10% ethyl acetate/izooctane greater than 10.0 al in orde-
to maintain the peak height reponse withias the linear response rang
of the GC calibration standards. Make fisal volume adjustmests
according to the information shown in the following table.

L. ppn .' % . " B
. FORTIFIED , - - .-, = VOLUME (al)
., . . 3
0.010 ' 10.0
; 0.020. - - - . 25.0
' 0.050 - . . . 1. 7 25.0
. N P 1 T g 28.0
) 0.50 N 125.0
L. 100 e el 025000
. R AR SIS TR
5 L uf et n
L . [ L 5 '-.’-._,. .

2540: 0557
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-~ Any i:rear.'éd .sa.uples containing metabolite residues that Fnerate & 5
response zreate- than the response of the highest GC CaliBratsion
standard (i.e., 0.011 Hg/mL) must be diluted wvith 10% erlyl arerg=
~1sooctane. For metabolite residues between 0,10 ppm and I.50 ppm
final volume adjustments of 50.0 ml or 100.0 ol may also be wsed.

3.2 DETECTOR CALIBRATION STANDARDS

3.2.1 PREPARATION OF METHYL ESTER DERIVATIVES
T i mEgd STV R TN :
a2 *-%5.pipéq;g;o;1o ol of a 100 pg/ml standard of diacid, normal acid amr
t'*;:’";2-‘e\‘iex;.:ae,'a.clirlji.i:m:; 3 10.0 al gradusted centrifuge tube. Atjust the
AL e 'td‘:‘a','l:mii-olpme‘,-;t:o 0.5 mL with ethyl ether. Add 0.50 mL of am echena
wina'h S © sélutionof diazomethane to the test tube. Mix geatly TEing a3 v
' mixer. Allow the test tube to stand at room tesperature Sr HD agr =
derivatization occurs. Evaporate the solution te dryness umder 3
gentle stream of nitrogen. Pipette 10.0 ml of 10% ethyl acacate/
iscoctane .into the test tube to yield a standard containng I.D pzai
of each of the three pethyl ester derivatives.

-

3.2.2 PREPARATION OF ‘COMBINED METHYL ESTER STANDARDS

Prepare combined standards of the 'ul:hyl ester derivatives of dia—
| _ normal acid and reverse acid at the concentratious noted in the
. following table. Prepare each combined standard by pipercing the
‘specified volume of a 1.0 Hg/uL combined standard into a 100 mi g=cs
A volumetric flask and dilute to 100 al with 10% ethyl apetamm/
¢ ' isooctane, The concentration in ug/mL for each standard solo=ion

_ refers to the ug/mL concentration of each of the metabolices :n e
respective solutions. : :

CONCENTRATION - VOLUME of 1.0 pg/mi
of STANDARD STANDARD
(ug/mL) o (nL.) .
0.001 N 0.10
‘ 0.003 C 0.30
; 0.006 - 0.60
! _ - 0.009 ' 0.%0
' ' ' 0.012 : . - '1.20

Store GC calibration standards in properly labeled amber hot=les -
Q«&4°C. ) ,

2555057
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- HC1' to soil and cap-bottle.
" for 15 minutes.

' soil extract to the. separatory fonnel using a Pasteur pipette,

"~ funpel.
- separatory funnel.

- sample.

S

-‘.‘ v ‘ '
o nn . - 5

,-7.“*3'.::_-' R Jﬂ‘q"‘
.

B un &y R LR :‘O“_Q - 219
1 '}1‘... . ﬂ-‘:le{OtS-i‘ B A
CARTAL T 0 4160
' Jano ot oo
SAHPI.E PREPARATION A.ND EXTRAC‘I’ION SaL Tt
RN R
Ly . W et - ,
"SA!‘IPI.E PRE?ARATION R S A
- . T I
Soil samples ar . collected according to the protocol. The
samples are stored frozen until analyzed -
- . B wewpm e 0
- .‘.’, - . . - ‘A{ ﬂ? ",-;_'_ “‘_,—- ‘j;‘ P;."_';:: - “"_F‘.
IR : SRR R T )
At ,’h- ’ W * !-' CIon ,:?:: "F" f-:‘ -__“-' b \ :_ ' T e
‘ e b ) L o H g v . 'F L ‘ |*-,"‘-\ Gy s ,\:".-:
EXTRACTION . .-;. n,,n R S SN

Wezgh 10. 0 to 11 0 grm of so:.l into a glau bottle. If neclessary,
make fortifzcat:.on at this:step. Add ‘50 mL of 95% acetonitrile/0.2 M
- Shake.on”a’ linear reciprocating shaker

Filter extraction.-solvent into a 250 oL round bottos '
flask usiog a buchner funnel and a vacuum filtration adapter. Wash
bottle and soil filter cake with approximately 50 al of acetonitrile/
HCl. 'Collect filtrate into round bottom flask until total volume is
approximately 125al to 150 mL. Concentrate soil extract to 2 to 3 ul
using a rotory evaporator and a warm (35°C) water bath. Add 45 al of
0.02 M NaOH to.a 250 ml separatory funnel. Transfer the comncentratet
Rinse
round bottom flask with two 2 al rinses of 0.02 M NaOR and add to
separatory ‘funnel. -Adjust sample pH to'10 by adding 1 to 1.5 aL of 1
M NsOH to separatory funnel. (Some -precipitation from the sample
will occur during this time). Add 50 aL of ethyl ether to the ‘
separatory funnel and cap with a polyethylene stopper. Shake for 5

. minutes on an electrical shaker equipped with separatory funnel
"~ holders.

After shaking, allow the.sample to separate for at least 11}
to 15 mnntu. Trausfer the NaGH layer into a secoand separatory

"~ Acidify sample to pH 2 by adding 1 to 2 al of 6M HCl to
Add 50 nI. of ethyl ether to separatory funnel ani
cap with a polyethylene stopper. Shake for 5 minutes. Allow phases
to separate. Discard acid’ layex:. Drain ether layer into a 250 ml

" round bottom flask and follow with approximately 5 al of ether rinse.
- Reduce volume to approximstely 2 mL using a rotary evaporator and

rool temperature water bath. Add anhydrous sodium sulfate to dry

ransfer sample to conical gradusted ceantrifuge tube. Rinse
round botton flaak and sodium sulfate with three 2 nL portions of

ether. Add ether rinses to centrifuge tube. Reduce volume to 1 aml
under a gentle stream of nitrogenm. o .
DERIVATIZATION

Add 0.5 mL of an ethereal solution of diazomethane to the soil
extract. Cap centrifuge tube with a teflon stopper. Mix gently using
a vortex mixer. Let stand at room temperature for 15 minutes as
methylation occurs. (Diazomethane derivatizes the free carboxylic

+

2560:0557%
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acids to the corresponding methyl esters, as shown by the resaction
scheme in Figure 4). Evaporate sample to dryness under a geatle

stream of nitrogen. Add 1.0 ol of isooctame and nix using a vortex
mixer.

SOLTD PHASE EXTRACTION

Conditiod a silica high capacity solid phase extraction (SPE) columr
using: 1) 5 al of ethyl acetate 2) 10 nmL isooctane. Load a 0.25 ml
aliquot of the sample onto the SPE column. Rinse the columm wich: 1)
3 oL of 3% ethyl acetate/iscoctane 2) 3 ol 5% ethyl acetate/isooctime.
Elute the methyl esters from the column into a 10 mL volumerric flarc
using 6 mL of 10% ethyl acastate/iscoctane. Adjust sample wolume to
10.0 mL with 10% ethyl acetate/isooctane. - .

SEPARATION AND DETECTION

A Varian Model 3600 Gas Chi:bmatograph ot equivalent with a

®3Ni electron capture detector is used for separatiom and qr.::itil:al:im.
of the MON 15100 metabolites. ‘

4

OPERATING CONDITIONS

A J and W DB-210 column is used for separation of the derivatized ™MOF
15100 metaboliitaes. However, irn case of a0y matrix interferences
using the DB-210 column, an altermative column choice would be the
DB-225 column. The operating conditions may be adjusted to achieve
the desired separation.. ' ' .

* COLUMN: J and W DB-210 fused silica Megabore column,
30 meters by 0.54 mm, 1 .m %1lm thickness.

or

J apnd W DB-225 fused silica He:gabore‘ coluuh.
30 m by 0.54 om, 1 pm film thickness.

* TEMPERATURE PROGRAM: 100°C for 3 mia,
. 100-210°C at 10 C/min,
210°C for 5 min.
* INJECTOR TEMPERATURE: 225°C
* DE‘_IECTOR TEMPERATURE: 300°C .
* CARRIER GAS: Nitrogen at 8 al/mizn plus 30 ol/min makeup gas.

* INJECTION MODE: J and W Direct-flash glass injector lines,

~* INJECTION VOLUME: 4 pL

* DETEC"_I‘OR ATTENUATION: 32

* DETECTOR RANGE: 10 S 25770557
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+ A standard chromatogram showing separatibn of a 0.011 pg/al cambip=t
metabolite standard using the specified operatxng conditisns and a
DB-210 ‘column is 'shown in Figure . Y

T

DETECTOR CALIBRATION e e

Five levels of MON 15100 conhzned metabolite standards are prepar=t
in.- the concentration range’of -0.0010 pg/mL to 0.0120 ug/sE. Thess

. standards are placed among the analytical samples during the
..-chromatographic. analysis-such that the fxtst the last and avexy
third injection is.that of a‘'standard. ' A lxnear calibration carve :s
generated by plotting the peak height of the detector respanse Verss
" the -concestration of each:-calibration standard. Linear least squar=s
estimates -of the data points is used to define the calibratiom curwe.
Example calibration curves are shown xn Fxgures 6, 7 and 8.

P -

SOIL HOISTURE DETERHINATION Y .

Calculatxons of. :he concencratxons of HOH 15100 metabolite residues
are made with respect to the mass of dry soil analyzed. Since the
soii is not dried prior to analysis, the percent moxstu:e in each
soil sample must be determxned. e

PROCEDURE -~~~ +* "o ief 7o

o b LTd
iy I P RO

S Uexgh a glass conta;ne:, el 3 a 100 oL beaker, and record weigldt t- 3

N . - PR
. P . 1

bundredth of a gram. Wexgh an aliquot of soil of 10.0 to 11.0
.grams and record wexght to'a hundredth of a gram. Add the weight o=
the container plus the weight of the soil and record weight. Plac=

.. the soil and container in a dty heat oven at a temperature of at

. least 120°C for at least 12 hours. Remove dry soil and castainer f=m
oven and allow to cool. Weigh the container and the dry soil and
record weight. The soxl moisture in the sample is equal to the
-combined weight of the’ wet soil plus the contairer minus the weighs
of the dry soil plus the container (i.e., [(weight of wet soil +
weight of container) - (weight of dry soil + weight of comtainer)].
The percent soil ‘moisture is equal ‘to the soil moisture divided by
the weight of the wet soil times 100. Calculation of perceat soil

" moisture is:illustrated in Section 7.3.

- CALCULATIONS ' ~. ¢ % .a® © o oo

Procedures for calculation of the améunt of MON 15100 metabolize
residues in each sample, the apalytical recovery for the sample se:.
the percent moisture and the parts per million concentratisn cf MOK
15100 metabolite residues are discussed in the follnu1ng sections.

s s Ld i "“ Y - s
* ~3d”. " Lt ! .- o

2550557
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7.1 QUANTITATION OF MON 15100 ACID METABOLITES

The concentrations of MON 15100 metabolites in the soil extract are
Calculated from the peak height response of the electron capture
detector to the metabolite residues in the sample. The concentratims
are calculated by interpolation of the external standard ligear
calibration curve discussed in section S.2. "The linear calibration
curve is defined by Equation 1:

(Pmaeuboute)}n ’,'" b = pg/ml metabolite (1)

Where,

PKHT metabolite is the height of the MON 15100 setabolite peas.
=z _ is the slope of the linear least squares fir of

the calibration curve.

b is the Y-intercept of the linear least squases
: S fit of the calibration curve.

Due to the limited lineap response range of the electrog capturs
detector, all samples cust be diluted to Saintain the peak heighr

. fesponse of the electrom capture detector within the range of thw
calibration standards. The LIOMV is obtained ir the 10 al sample
volume. However, samples that contain 3 metabolite concentratico
that would generate a Pesk height response higher than the peak
height response to the Wost concentrated standard mugt be diluted :x
3 volume greater than 10 al in order to reduce the peak height
response to less than that of the most concentrated standard. Thig
dilution is used in the calculation of the tota] apount of MON Is5:im
metabolites in the sample in parts per milljon. Refer to Secticm 7.4
for an explanation of this calculation.

7.2 ANALYTICAL RECOVERY
—0L RELUVERY

The estimated analytical recovery of the get of samples is calcnlaﬁ:d
from the Average recovery from the fortified sampies according =5

Equation 2.
2l(Cr/4y) x 100) (2)
. Where C_ is equl,nl to the amount of analyte found in the fortifies

check sample, A_ ig equal to the 2rtual amount of apalyte forti<:am-

onto the check sample and Ni is = al to the nugber of fortified
" samples,. _ . ‘

25970557
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. ' 1f I;hg:;chqgk sample is found to contain ahy MON '15160‘ setabolite
- o : residues, ‘then that amount must be subtracted froa the amount recoversd
from the fortified sample in ‘ardar t cal

; ' order to ‘calculate the recovery for that
"% 'sample Thus, the :variable C "'in-'-zquxt‘i_.@q?,;jhnuld be replaced oy

&t | the quastity (Cp=Cy), whiere O is the amount of MON 15100 metaboiite
- o Lo ‘ “ “fpu.nd in the check'-n“ﬂple‘-”'m; é.l:lg'ﬁlltjzoll il_ illustrated in

= T "EQMtion‘a.-, L R T P )

% T, f_.d ) 375.“,_ . 3

TUC -CiAj 100 @
- |

- 4 ’,
¢ D -

3.0+ 7.3 PERCENT MOISTIRE -

] _ The pnéunt of moistuyze contained in a soil sample is determined as
BN = ¢ described in Section 6.1.: The percent moisture for a given samplis is
calculated as shown in Equation 4.

PN

. . A

. . RO N
i, T -

<1

PP
-
-t

(Combined wet wt) — (Combineddrywt)], " .
= B (Wetsodth-_ - ]_x 100'._=. % Soil Mmstnre {4)

| -° [_

L .
£
e
’ ’ . Y -
- P i
oo . s L% .
e Where, o T
- T ey st o v
y .

(Combined “t..‘&;)_. " is —the veight (g) of the container. plus the .
- weight of the soil before drying.

\Cumbined Dry W) . is the veight (g) of the contaimer plus the
©ir e w U weighti of “the soil after drying.

(Wet Soil wt) iz the weight (g) of the wet soil before drrizg.

(% Soil Moisture) is the agount of moisture in the 30il expressed
.+, 46 'a percentage of the weight of the wet soil.

N, . o

The percén't.. moisture ii used in order to calculate the coper “ration
of MON 15100 metabolite residues based on the dry weight of the soil

sanple. '

26000557
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1.4 HOH 15100 HE‘I'ABOI.ITE RESI]I]ES

After determining the cogcentration of HOH 15100 metabolite mxdnes
in the sample aliquot, the total amount of each MON 15100 metabollite
A== taasy om r'i,«m‘ the 10 gram sample is calculated. The amount of MOE 15100
T .- as -yn 3 “metabolites is sultiplied by the dilution volume (i.., the toral sampl=
D Loy s volume divided by 0.25) and is divided by the dry weight of the soil
S [ surple to gencrate the pg of MON 15100 metabolite/gram of scil, i.e.
R N L R Tt 1T per million MON 15100 petabolites.  This calculation is illustzzzs:
. in Equation 5. . ' I

sg METABOLITE (Dil Vaol) ~ . o -

The weight'bf the dry soil is calcilated as shown in Equation 5- .

%SodMolst
LR A )

~ The variables : in the eqnaumu -y be defined as follows.

ug metabolite /oL ' is the conceatnuon aof MON 15100 pezabnlize .

in the soil extract, as detau:umd from: the
hneat calibration curve.

Dil Veol)’ ' . is the dilution volume of the extracz, :r.ak--..
into account any fical dilutien necessary -
mintsin the pesk beight of the analyre wiz:--
the range of the highest calibratiom scanca--
and the 0.25 al aliquet of the sawple amaly:e:

‘‘‘‘‘

' (Wet Soil Weight). is the weight (g) of the soil sample mly:e-:
- (% Soil Moisture) is amount of moisture in the soil, exprwsse:

. ' R - - as a percentage of the soil weight.
PPm metabolite ' is the concentration af MON 15100 metampi:-:

residues in the dry seil, expressed a3 par:s
?e: nxll:.on.

2610r' 0537
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. Figure 1. Chemical Structure of MON 15100 Soﬂ Metabohtes :
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Figure 2. Detenniri:aﬁon' of MON 15100 Metabolites In Sail
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ity - MiniDiazald® Apparates -

- . b

L]

s - | o, The Mini Diazald Agparatus was developed to bridge the g2p  100-mi receiving flask (with Clear-Seal om0 the: coomzer

. "erween ‘the ‘Aldrich MNNG-diazmethane geaerator (for udwdnndwhmhb&hvﬂenwma.

e :p'm'élmaofmmmmmntmg 2mi) trap at the sidesrm (the giass rod mes have Seepodiied
|t preparing ca. 100 mmol of diazomethane). It consists of 2 reac- - ends). : '

- tion vessel and & condenser in one compact unit. The only other Place 2 separatary funnel (with Clear- Seal jmin) over theeac-
;hnmnedqdmnlddmnf_ugadmdamﬂnt(m . ton vessel and charge funnei with a solution of Dixzaid 0.
be equipped with Clear-Seal®® joimes, Note I). Siace both of ' 23mmof) in ether (43mi). Warm the reaction veme! 10 65 ° wir

these pieces are inciuded in our Diazald Kit, the Mini Diazald A .-water bath snd add the Diazald soiution ower 3 period i 20

paratus makes 2 perfect addition to the kit. ' - - minutes. The rate of dinillation should appassnare the zx=of

The major feature of this appararns is the cold finger. in place aﬂmthe Mhmh : m'hﬂ ml d'“'l ?H.lnlm,- Wen
of 8 water-jacketed condenser. Whea filled with dryice/acetone  C o HERCORT e uoeil the disliae eo:a'::;':
slush, the condenser very efficiently prevents dangorous diazo- G pn P e wov e e about 0emg (16.Smmal of
methine- ether vapor from escaping the apparaus. Nevertheless, dizzomerhane '

it iy suggested that an ether vrap be emploved, and thar ALL RE-

ACTIONS INVOLVING THE PREPARATIONANDUSEOF  lfanalcohol-free ethereal (Note 2) soluticmef diszommertar is

DIAZOMETHANE BE CARRIED OUT IN AN EFFICIENT  required, add 2-2-ahaxyetharyjethanol (14ml and exher &ni)

HOOD AND BEHIND A SAFETY SHIELD. 10 solution of potamsium hydrozide (2.50) mwater ¢aml) irthe

] : . . . . reaction vessel Dimill diszometbane as in above poocedoe (2
A;nh:n;hsmequpdnham_-smjmu. this simtilar yield is obwained). -

apparanss should be washed very carefully. Wire brashes shouid — Y

not be used since they can scratch the inner surface of the giass. ofmn' Miml EﬂAm::'hl ““l ":‘I‘*I i"m

DIAZOMETHANE PREPARATION This featyre, along with the very efficient comfienser, makes-he

L .es pparamus iCeally sited (or the prepararion af desermed dizn-

* - mexhane. The reagent quantities omtined in the Dewtrrp-Diraid'

' Pmkhmnhnmuuﬁhmhhﬁm:mo
about )53 of Dixmid, .

" Noms:

1. DO NOT USE A SEPARATORY FUMMEL OR A iE-
CEIVER FLASK WITH GROUND-GLASS JODTS.
Glastware withow sharp edges o¢ ground-gias joinzs are recm-
L mended (0 avoidd expiosions. For the convenace of cuumrers
s who do not own the Diszaild Kir. Aldrich affers the sepxmxory
funnei and receivers (three sizes) equipped with Clear-Seal joas.
2. Dioxane and ocher solventsthar may freereshould moe bersedt
as the sharp edges of crystals formed may camse an expiosr.

" Accessaries (with F19/22 Clear-Sesl joimes)

7100331 Rownd-bettom flask, S0mi, packof 2 -

2100353 Reund-bottem fimsk, 100m!, pack of 2

2108366 Reumd-boczom flask. 250wml, pack of 2
2108381 Sejurasery fusee] with Teflon swpcack. 125m!
U7 1108998 Teflam stopper, pack of 12

2100250 Disxaid Kit ' !
o I  Z10.851-9 Macre Dinzald Set, with §24/40 Clear-Seal joms
Assemble the équipment as shown_ Fillthe condenser withdry  Picase check the current Aldrich Caalog/Flandiook ar 1
ice, then add acetone slowly until the cold finger is about oe- dmuofmmmmmelmuflm-

third full. Add ethanol (95%, 10mi) to a solutioa of potassium * Duzaid @ 8 repuaad trademark of AMrch Chemcal Comgany, Ims.
hydroxxde (5g) in water (8mi) in the reaction vessel. Attach a ¥*Cleas-Scal, Licems Romor S.A.. Berse. Swicaesiand : '

1>y
s

i
H
H

‘01982 by Aldnich C nemicai Company, loc. !

-
. | 26170557,
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