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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Isoxaben

MRID #: 400595-08
Matrix: Soil
Analysis: HPLC/UV

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. Moréover, 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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Agricultural Analytical Chemistry
Lilly Research Laboratories
Division of Fli Lillyv and Company
Greenfield, Indiana 45140

‘ Methods are routinely revised.
.~ Interested parties may receive revisions
by request to the above address.
DETERMINATION OF EL-107! AND/OR ITS SOIL METABOLITE? IX SOIL
AM=AA-CA-R042-AC-755
PRINCIPLE '

EL-107 and its soil meéabolite are extracted from soil by refluxing with
methanol-water. An aliquot of the extract is purified by liquid-liquid
partitioning and aluminra column chromatography. Detection and
measurement require HPLC with UV detection. EL-107 and its metabolite
are collected as separate sampies from the alumina column and measured
using different mobile phase solutions. . :

- REAGENTS

‘ 1. Hethanol,,reagent-grade

2. Methanol/water, 80:20 (v/v) .

3. Sodium chloride solution, S-percent aqueous

4. Bichlorome;hane. reagent-grade

5. Sodium sulfate, anhydrous, methanul washed and dried

6. Alumina, Alcoa F-20 (deactivated with water, 4 percent)
] .

7. Ethyl acetate, reageht-grade

8. Dichloromethane/ethyl:acetate, 80:20 (v/§)

9. Dichloromethane/methanol, 99:1 (v/v), 98:2 (v/v), 97:3 (v/v)

10. HPLC mobile phase: ‘methanol/water, 70:30 (v/v) for EL-107;
methanol/water, 60:40 (vi/v) for metabolite (Solvents must be HPLC
quality, filtered, and degassed,) . - ‘

APPARATUS

1. . Sample grinding and blending equipment

2. - Reflux apparatus with vater-cooled condenser

——————

t H-IJ-(I-E:hyl-.-qethylpropyl)-S-isoxazblyl}-z,s-dinethoxyhenzanide,
Serial No. 121607 : .
1

H-[B-(I-Hydroxy-l-methylpropyl)-S-isoxazalylI-2,6-dime£ho§y-".-
benzamide, Serial No. 201449 : :

-
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oo 3.

Rotary vacuum evaporator with water bath set at 4-45°C )

® 4
. . LR LI I F DU YR Sob.

5. High-performance I‘Oi‘qt:i':d'-thz}dmatogrlap‘h equipped with UV detectar
capable of operition at 0.01 AUFS at 254 o

L }Cl{régatographic columas, 25 cm x 14 mn i.d., equizped with stopcocks

“orrSoc W -
T SR TS R TSR 11
-STANDARD PREPARATION ‘-t~ - 7
' e et
Prepare separate standa rds for kEL__-’lCl_J?-) a:_:gl;;i.r.s_ soil ‘metabolite.

. T

I e v e r ey ._f.‘
‘ 1. Stock standard ‘solutiod (50 ‘meg/ml) -- Accurately veigh about 10 g
of reference standard. - Transfer it:to.a 200-ml volumetric flask and
« 1*dilute to volume with sethanol. Mix well. ’

MY

i e MRy owd " . .

2. Vorking standard solution (1,25 mcg/ml) ~- Dilute the stock solmtioa
with methanol/wvacer to obtain a solution containing 1.25 acg/ml and
mix well. (Use methanol/water in the sams

,proportions as the sobile
phase. See REAGENTS, Step 10.), post 1ol dia oo o r e
£ peranelT e wd e Laaa v Seaat 0 SRR B Lt LN

. 3. f'__.St.az_xdard;:cixrvel-S'EPi-épé'r;'g‘T;andgi'd solutions- over the range' of 1.25
. © 7 to°0.156 .mcg/mi by¥diluting aliquots of the working staandard:
..;! -solution wir.h-m:hanql{gater’,’i.n._’l_’.he_._s_ame prop

ortiens as’ the mobile
LR ::P,hase: ~1utios .";’:J'J‘-‘h HSPLERI ST IS SEAN RS Jo e e - N
" Note: The stock standard solution is stable for at least t'u;
moaths if kept refrigerated. The 1.25 ncg/ml standard and
. staadard curvs solutions should be.prepared fresh weekly.
- PROCEDURE ' NGOG IEAE PERENENTES

A.  Preparation of Soil §amp15§ wisgel Laeetwlen pilveld o ooalloe
) Scil.samplef's -should be blended a

S necessary to yield ho'u'.;bgen‘enus'
material. .Dry silica sand (abou

t equal veight) may be added if the
soil is too moist to flaou, _Jfreglyl. R S
il . ,or S 1

B. Extraction of EL-10
- : ton e T e

1.

?aﬁd.Its,_So';;_r,le;_abqu:e-nom Seil- - * ¥

«

Weigh 50 g of soil into a 500-ol.-refluxing :flask. '~ -

2.  Add 200 m) oé’,methaqpl./water. -80:20, - % B L . -+
. . :_.h.' L S

3. Attach a water-cooled condenser ‘and -heat to.reflux for cpe -
Coathours (4MT el T .

-, RTIRT 7= BT T N
to 1 [ PETAE
6.;‘{{. ‘Allow to-cgsl tg:room Jl:euq:aeratnre and allow solids to settle,
- M L R S . . T Y R
DO O T E R T ’ TR T TR AR R :
's. Transfer 100 ml of the 'supémtant solution to a 250-al .
. separatory funnel. - . C

6. Add 50 ml of 5-percent aqueous sodium chloEide-solution.

L.
) ' Y . )
: . : r T T Y R -3

- T3 S e T
Nl fant N0 -
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7.

Extract by shaking with three 70 ml portioas of

- dichloromethane. Allow the phases to separate and draim the

lover layer through a layer of anhydrous sodium suifate

. {(previously washed with 10-15 mi dichloromethane) inte a 250-al

boiling flask. (Do not aliow any water intoe the flask
containing the dichloromethane extract;)

Rinse‘thé sodium sulfate with additional dichloromethane.
Evaporate the sample solution on a roiary vacuum evaporator

with vater bath temperature at 40-45°C. If water dropiets
remain, add small portions of dichloromethane and repeac

.evaporation.

Puéificqtion ] '

i.

Prepare an alumina column for sach sample as follows:

3. . Tamp a pledget of glass wool to the bottom of the colmmn
with ‘2 stirring rod.

b, Add 1320.5 ml of standardized alumina (See section E).

Tap the sides of the column gently to settle alumina.
Note: The alumina must be added to the columns in a
reproducible manner to assure a consistent elution pactera
) for -all samples within a set.

€. Add about 1.5 cm of anyhydrous sodium sulfate, layeriag it
carefully to aveid disturbance of the alumina surface.’

d. Wash the column with 30 ml dichloromethane, draining the
solvent to the top of the sodium suflate layer.

Transfer the sample residue to the columa using two 5-mi
pertioes of dichloromethane, alloviang each addition to pass
into the adsorbent. Rinse the boiling flask with 25 wi

dichloromethane and add it to the column, riasing down the -
sides of the column. Allow the solveat Lo drain to the

alumina
surface. Discard the eluate.

¥ash the column with 50 ml of 80:20 dichloromethane/ethyi -
acetate. Discard the eluate. i

Wash with 25 ml of 99:1 dichloromethane/methanol. Discard =he
eluate. . T ’

Add 50 ml of 99:1 dichloromethane/methanol and collect the

eluate in a 125-ml boiling flask. ‘This fraction should contain -
EL-107. o

[t

Hash‘the column with 20 ml of 98:2 dichloromethane/methano}l _
Discard the eluate. . ..

Add 75 ml of 97:3 dichloromethane/methanol and collect the

eluate in a 125-m} boiling flask., This fraction should coneain
the,.soil metabolite. :

1074#%e [DF*47S/ESDSSP/US /*ava /123
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T Y iNeter T me.}.él}é}!t voluses used.id steps 3 through 7 are
S o dependent on the column Profile and are suggested as
N 2eos . a;guiéelipe. . A column profile should be run when the
BN PR O At G e e procedure .is introduced into the laboratory and when
LI e e ‘”";_‘ . a gew batch, of .alumina is used. See section E, |
©-¥- 7 .Standardization of Alumina, for determination of the
_ S . . column profile., ;. _is .., W .u ‘
VLTt lgigty Zwc el LA il . -
8.  Evaporate the eluate.from step S ‘and/op step 7 by rotary vacuum
TN L e s evaporation., Ul .. e L an
B S -I:"“;"‘i’“ : _:,‘__‘_ s S R .
ey LB 90NDissolve the fesidue’in 1.0.ml of methinol/water in the same
) ; proportions as the appropriate mobile phase and proceed with
HPLC analysis. ) ' Bl tade 8 .-
D. Stanqard_R?cogegg;and.annrol Simplesc: gyl !
R TS U S e S :
vl e v .7 . AT§tandacd recovery sample of 0:025 ppa and a controi sample are
assayed with each set of experimental samples. The standard
. 5 oveIpm o Crecovery sample is prepared by adding 1.0 al of the appropriate 1.25%
RN TP mcg/ml standard solution to .50, g of'coatrol soil. If control seil
aomeowl g unavailable i §js:em recovery:is-run which simulates the 0.025 i
R Yl Eﬂpph’recovery'Jévelh;:Becovery and .control samples are assayed
exactly as ‘experimencal . samplesi< - “ . .o .
WL | S vz -L;.: “J' l‘ , :"—5 L [ TS I TR Wt .
T osv L LE? - S;ahdafﬁj;@tionqu'h}uminawjn‘ Loorad D ) » L,
e I S -‘,. v 1> S N R A ) :
21270 1.4 The alumiria; as received, is deactivated prior to use by the
) addition,of?k-per;eptg(y/u) water, followed by tumbling in a
Foog 1 onemu Pielosad container for 30 minutes. - Allow the material to staad
RS 2 N L T haurg,prior'to;use.‘“Keep3%tbrage container tightly
FESSEAE PIU welosed. S T T T e : :
5"..- roat '.:""“: Tt —j 1' : o ':f:l‘ l-ﬁ" s _l“‘
L g ouin o3t ne2h “3Prepare’ an élypipa_golumn as’ described in step C.1.
3. .EvapoFagglto‘d:yness;l;o-ml of” the aibropriéie 1.25-mcg/ml
LI S LR z“%iworking‘Stanﬁaﬂq;;olgtion-and transfer the residue to the
’ column with twe. 5=m] portions of dichloromethane. Wash with 25
Tl_dichlggqmg;hane‘gnd discatd washings. - . : :
P r IR TOC I e SRR TRENEEE N Sl
s 4. Elute with two 25-m] portions of 80;20'dichlqromethane/ethyl
_ acetate, collecting each. fraction in a"separate boiling flask.
5 onved 53 % T T .
s ._u'-.»;U. 15,56 Elute with‘ihrééxzs-mi portions ofi99tlzdichloromethanel ’
M methanol, -collecting each fraction in 3 separate boiling flask.
» R U T I “':“ - .
aeson\ 660 T Eldte with 20 ml of 98:2 dichloroﬁethaﬂélmethanol; collect
T fractioca in a boiling flask. '
‘ T R EPNT I TR - e A e O S
*1 o2 w9 7Y Elute with ‘four 25-ml portions.of.97i3fdichloromethane/-‘
Ty LA R Eethanor.‘colléc:ing.q;chufractidnuinla'Separate boiling flask.
8. . Evaporate the samples in steps 4, 5, 6 and 7 to dryness using R
rotary vacuum evaporation.
R TR B D SRS S \‘“.
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Dissalve the residues in 1.0 wl of methanol/water in the same

. proportions as the appropriate mobile phase and proceed with
. - HPLC analysis. ' -

10. From the resuliting chromatograms, determine which cojumn
fractions contain EL-107 or its metabolite. 'Collect the
corresponding fractions when assaying experimental samples.

F. High-Performance Liquid Chromatography

‘1. HPLC pump: Capable of delivering a constant flow rate vith

pulseless operation

2. W detector: Capable of operation at 0.01 AUFS at 254 om

Injector: Fixed loop or constant volume injector

4. Recorder: Compatible with detector

Analytical column: 25 cm x 4.6 mm i.d. Spherisord 0DS II, Sum

6. Guard column: Co: Pell ODS, 30-38 Hm, or equivalent packing

or-equivalent pellicular packing

7. Operating conditions: . .
_ _ -Mobile phase: :

. ' a. methanol/water, 70:30 for EL-107

b. wmethanol/water, 60:40 far soil metabolite
. Flow cate: 1 mi/min :

Injection volume: 70 1
Retention time of EL-107: approx. 7.0 minutes
Reteation time of soil metabolite: approx. 5.5 minutes

. Note: . These parameters may requice slight adjustments
A

for optiomum sensitivity.
G. Measurement
1.  Assay standard curve solutions.

experimental samples using the
EL-107 or its metabolite,

control, standard recovery, and
HPLC conditions described for

2. Measure the peak height of the EL-107 or setabolite peak for

each injection. If the peak height of any sample is not within
the range of the standard curve, appropriate dilutions should
be made for reassay by HPLC. . :

: P!
. : |
Plot the peak heights versus coacentration for the standard

curve on linear graph paper or perform lipear regression-” .,
analysis on i scientific calculator. . :

N LSV

[ - SN

LO7%*xn (DFe®7S [ESDSSP/US /atna /125
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. . . - . ’ Lg
~ .« b v Using the peak heights ‘'of the expertmental samples. standard
. '+l recoveries, and control, deterllne!the concentration in meg/ml
of each from the standard carve plot.’
. -4 ﬂ?
. g e meatds agvETE T L d LT LA
H. Calculation' ..u ™ .. '*? R U
.- PR SR Y ) L
, T + A ‘. ‘f[‘.,‘"":’_a\ T R EE-ES d,.,‘!_
e T T Standard Recovery o '
LI $‘€| vt 3
% Recovery = mcg/ml (from std curve) x 200%al - 1 L’ x ICO
. . . mcg added .100 al
N — e o o, e NPT A L S
Avr, o0 v 48 & 2 7 o Ty o
2. Experimental Samples’'* -~ - %
’ .. oo e v .
A eis ., ppm EL2107 or metabolite = mcgjml (Crom std curve)
oxs; 200 mL . UmL oy . dilution fictop* "% ‘100
PT g Sa 100 mi percent std recovery L b &
ERERRE SOLUOHELS L ey SR
' . *dllutxon factor only necessary :f sample . requlred further
’ LIRS S To dzlutxon' R IR .
sy " M \‘. - el ""‘.‘:1 [:"‘-' } 'a
S P Discussion - "* ALY D ek !,'?3 !
T ROl C I EE U L
Method RO&Z AA was developed under study $-AAC-81-09. vValidation

data are contained in notebook 4E7. 'Recoveries from three different
soil types fortified at 0.] ppm ranged from 82 to 92%. Triplicate
samples of one soil type fortified at 0.1 . ppm: and assayed oo three
separate days gave a relatrve standard dev1at10n of 6.8%.

nﬂ...'a“‘k 1 2 \vii-gv'

Rev1sxon RO&Z-AB vas valxdated b

samples over a four day per:od
.ppm -and 0:005 .ppm.- E

f

¥ assay1ng duplrcate soil recovery
Forttfrcatron rlevels used were 0 oS

L Tt ln S S
raan.t B.D LSE,, e L!......-‘,, .
e B s eyt
R L SO ANNCE. P S fjjﬁfﬁi Yau L??J o.osﬁppm.J‘ 0.005 omn
Day 1 94.7% 90.3% , .- o n
! 98.9% 87.1%
2 10L0%, 903 .
o 'E—-ﬂ RIS | Ry _-.I-B‘.,..-ez' .1.."‘.' : T 71 93.5: f: 5
LT e oy 19427 - c967y LT
7 3 94.2% ' 90.3%
40 092 935y .. e
IR L TR N (7 SR T ) 3
e -ﬂ‘": ' 5t I i "“f' e L _.-
:“lli.': 3 F"':.:.‘.Z-'..“._.;::‘m"_‘-; <a :Mean =t - '..95_8: - ‘“91 sz l »
i i v §$.D. = = "2(:651 . 2 93
B RSD = 2.77% . 3.20%, e
..;-'{_“‘\ o~ E S S - TR . '.' ‘
‘3§b< valxdatxon data are found~in'notehook HRB. under study No.‘..
e J-BSR-84-9. ! . °
kx?;wj e’ Y

Revxsron ROAZ&AC\was written to include the determination of the
soil netabolx:é"kerzal no. 201469. An aercbic so0il metaboliszm

Ve BT DT L T T » 107#%%a [DFA#75 /ESDSSP/US /Aaan /126
SN ORNGT T T T - ‘
A . 3
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study (ABC-0224) and '%C field soil study (AB-0097 and AB-0146) have
shown this to be the major soil metaboljite of EL-107." Validation
data for the metabolite include recovery at 0.025 and 0.005 ppm in
three soil types on one day and recovery at both levels in one soil

type over a 2-week period.

Soil A Soil B

. _Soil C
.025 ppm .005 ppm . 025 ppm .005 ppm - :025 ppm -005 ppm
98.4 . 101.8 104.4 81.8 93.2 107.5
100.5 91.4 101.3 74.1 ' 95.3 97.1
99.5 91.4 100.3 74.1 93.2° 97.1

99.5 - <:3§§?ﬂ3i7 102.0 __RM_§§?;i;% 9 9;"“”)i§égfgiﬂuﬁiir

: i At } N
1.05. 306 2.14 ‘gpahx~,,—*—=z:2:r:zf'—’agitts,nnf;/
1.1 6.3 N Tyl L o2

_ . - Sail C
Time, Wk. 0.075 ppm -0.005_ppm
0 (n=3) 93.9 100.5
1 (n=3) . 97.3 99.0
2 (n=3) 97.4 114.6
. Meaa (n=9) = 96.2 104.7
s.D. = 2.23 9.22
RSD = 2.3 8.8
Referénce: Study No. BSR8502

Notebook No. NS6

!
4

B. s. Rutherford
F. L. Povers

kg '

1/16/85 (Revised 5/17/85)
. GLO1 AM33 EL107 ROG2
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. o ST f S lfx Representative Chromatograms' of Lt
? Ty S Y EL=107 Seil Hetabolxte --»~‘,-~H-- o

PRI .

N a3 uteysT . R ¢ P S-SR , .
LI STVEPR & SRR SO PY 1 S !r e e

* -
.
A
. T
4 o . -
o -
el a0 2
%)
" )
. -t
s~
= R
< Vo .
3

IF
H|

- . C:

A.. 0.625 pg/ml STD
. B.  Control Seoil

~C. Control Soil plus 0,025 PPe metabolite -
D. Control Soil plus 0.00% pPpm metabolite
Hobile Phase. 60 40 HeoHIsz

S _;_.|“; Y om g _,"f',"';‘," - .
ey o » 107*.::[Dgt*1SIESDSSPIUSI A
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Representative Chromatograms
of EL-107

A. Control Soil .

B. Control Soil plus 0.0% ppm EL-107
'C. Control Soil plus 0.005 ppm EL—IO?T;
D. 0. 25 pg/ml EL-107 Std -

Hobile Phase: 70:30 MeoH/H,0
A and B: Attenuation 23 -
C and D: Attenuation 29

.

107%%24 /DFan75 /ESDSSP fUS /#4001 29 /9_?
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Each
Each

Some

APPENDIX F

. v

3

Raw Data for Isoxaben Assays . /

Raw Data for Metabolite Assays o
b 1A :z b 4 -

Residue, Sample List contains all of the data on a given HPLC run.

has been assigned ajunique assay group number {AGN):~ — :

'RAW ASSAY DATA

-t

of the entries require further explanation:

Compound -~ EL-107 is isoxabén; AA-045 i;-metabolite. (Some runs
may list an m at the end of the AGN -~ this also designates an assay
for the metabolite.)

Method No. == R042-AC is an abbreviation of the procedure number of

. the method used on these samples.

Vial No, -- HPLCiviil aumber in autosampler. L&
SN -- Sample hum&ZEl The first five digits are theﬁ;ampléjéroup
number (scu).. - ) ~= J
Sa Wt -- Weight of samples extracted in procedure in 93.; '

Lb/A Cf -- Poun&lAcre convér%ion:factor. ‘

Bag Wt, Kg -- Weight of entire sample received. : b

Sa Vo -- Samplé volume of final solution. . Y :
' | S

Af -- Aliquot factor which accounts for dilutions madé or aliquots

taken during assay procedureT ' o b .

".

. ' [
Pk A/Ht -- Peak heights of isoxaben or metabolite peak measured
manually in cm; occasionally measured by 'computer in millivolts.

+
P

meg/ml -~ éoncentration-of final solution in chij‘aS determined
from the standard curve. ‘ )

- T LT L

Rslt Type quts of'fe?:}fr_ S?gplfs §nl;b{ﬁ!,ﬁesov?r1gs in ppm.
Description -- "Direct Standard”" is i'vial of standard isoxaben or
metabelite which is injected periodically to monitor the performance
of the HPLC system during a3 run. It is oot used in the calcula-
tions. '"System Recovery" isi'control plus ‘standard.. These results
are used to correct the sample results apd are listed below under
standard recovery. LT e e e

1074wa [DF##75/ESDSSP/US/#+## /130
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.\ppmmix F (cont'd).

_ Instrument Cond:tions =~ These were set up for GC runs,ﬁnot HPLC_

runs; therefore:

" GC Column = HPLC Column
Oven Temp #C = Ambient Temp.
Attenuation N254 = Wavelength 256 nm.
GC Analyst = HPLC analyst

ﬁiherlentr1es should be se{f-explanatoty.

no

]

1o1t**tfnyt-15IESDSSPIUSI****IIBI

-
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