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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Fenbutatin Oxide & Mefab

MRID #: 428968-01
Matrix: Soil
Analysis: GC/FPD

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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McKenzie Laboratories, inc_, Phoenix

Modificauon of AMR-720-87 (MMS-R-494-2)

Residuc Determination of Vendex Miticide and Its Organotin Metabolites, SD 31723 and
SD 33608 in Soils and Agriculture Commoditics )

Modificd by Kathryn Koktavy and Diama Price on 4/1/38.

Refercnce: “Residue Determination of Vendex Miticide and Its Organotin Metabolites, SD
31723 and SD 33608 in Agricultural Commoxdities.” AMR-720-87 (MM-R-194-5)
Apparatus and Reagents:
- Boiling flasks, 500 mL and 250 mL
- 250 mL. Naigene Bonies (HDPE) -
- Scparatory Funnels, 125 mL and 500 mL capacrty equipped with Teflon stopcocks
- 50 mL. Centrifuge Tubes with Teflon Lned lids
- +.0 mL Gas Tight Syringe (or 2.5 mL)
- Wnist Acoion Shaker :
- N-Evap Analytical Evaporator
- Buchi Rotary Evaporator
- Centrifuge
- Gas Chromatograph
- Chromatographic Column 15 m x 0.53 mm x 0.1 # dimetind polysiloxane
- Referenes Standards:
. Vendex Miticide. DPX-CG296 (SD14114), Generiz-Fenbutatin oxide
IN-CG200 (SD31723) metaholite of Vendex Mincde
"N-DP387 (SD33608) mewbolite of Vendex Miuc:de '
- Ethy] Acszate, N-Hexane. Chioroform, Acetonitrile, Isopropyl Alcohol, "Distiiled in glass®
Soivents. Omni-Solv. | ‘
- Hydrochies:» acid EM Scicnee
- Decthyl B, & -~ick and Jackson High Purity Solvent
- Dry Che=mcats, Florisil. Sodium Sulfate ' ’
- Mcthylittsum 1n Diethyi Ether, 1.4 (CH,Li} (from Aldrich Chemical Company)
- Tropoione. 98% (from Aldnch Chemical Company)

PROCEDLRE '
Isoiatay
The day beore:

1 Wagh 10 g of sample into a 250 mL Nalgene bortle

- b - | .
2 Acd *0 mL of concentrated HC) to cach sampie.
3 Add 150 mL of chlorofom to each sampic -
ANSRLIT AR TRTE s
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4. Fortify controls where necessary with a mixed spiker (containing SD 33608, SD 3 1723,
. SD 14114) ar appropnaie level.

! s Tightly €ap bottles and piace them on their sides on 2 wnsg action shaker and shake
vigorousiy for two hours. If the shaker is no <apable of vigorous shaking. double the

shaking ume. ' )
6. Allew samples to sit for at least 20 hours.
The next day:

1. Shake samples vigorously, by hand. for about 30 seconds.

2. Centifuge for 3 minutes at setung of 1300 RPM.
3. Pour entire contents into 500 mL or 1 L separatory funnei.
I artiti .
. 4 Measure an aliquot of the lower chloroform laver imto 2 250 ml, béil.ing flask. (60mlL
_ aliquot for crop and 90 mi. aliquot for soils). Add 3 drops of kecper (1% mineral oil in
b toluenc) and a boiling chup. Evaporate off the chloroform on a Buchi equipped with a
- ) 40°C bath. . :
5 Remove the residual chioreform :races tsing a stcam of N.
~ . 5
A, Add 17 mL of hexane and swairt tne samme,
7. Prepare hexane saturated acetonunle conimng 0.5 ¢/L rmi:olonc. tlt s important <o add

the tropoione just before it s gong to be used)

3 Add 20 mL of the hexane samurated acetonitnije soluten comaining tropoione 1o the sample

and swirl

9 Transfer the sampieto 2 125 mi separatory znnel and shake for | mumte,

10. © Drain the \ower acctonitnic phass into a ciean 00 mi. boting flask,

11 Paruion 3 additonal umes using 20 ml of the saturated acstonutrile sciuten ct‘mtax.—.:ng
trepoione Yor sach partion. Skake for nwo TUOUES Detween each paruusn and comsune
all feur sanutions. M

12 Add appravimateiv 3 arees 31 hr2per and conzantrare on a Buchi at 40°C 20

approvimately 0 mi. -

AMRTIS2 BBUGF v
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13 Add 159 mL cthy acctate and concentraze to approximately 20 mL.

4. Guannznvely wansfer samples with ethyl acetate :mo a 50 ml, <entrifuge tube with Teflon
tincd !13s that do not leak.

lf. At this pownt make the methylatad standard. The best way is to combine SD ]41]4@ B
5D 33eC8 for one standard and prepare a separate standard containing only SD 3173,

16. Add aggroximately 2-3 drops of keeper and evaporate all samples (including methylated
standardic) to near dryness (there should be a smail drop ledt in the ube) on N-evap with 3
water sath set below 40°C.

Mﬂﬂ".!éljﬂl‘

l. immecizzzly add 4 mL of diethyl ether, ughtly eap centrifuge tubes with Teflon lined lids
and swin.

_Add mevlithum in diethy] ether DROPWISE (a vigorous reaction may occur!). Use §
ML of ethylithium for crops and 2.5 mL ‘or soils. Swid gently 10 ensure thorough
rruxing and let stand for 20 minutes.

[

od

Add 3 =L isopropyl alcobol DROPWISE :0 destroy any excess reagent. Note that if no
réacuon sccurs the methviation is not compiete!

3 aig m ID( ?)

Acd 20 =i hesane and zantly invert sevemi umes 2 mUX Concstrate on N-evap until
<pper sxase 1s approxumateiy 3 miL,

(¥ H

6. Add mare nexane to bring upper phase to (0 ml.

7 Tightly =2p cemrrfuge fube and shake vigorouslv <ar | frunuts and remove bexane phase
203 .20 20 mL tube. (Tubes without jids are used here).

3 2arunes S agueous solunon two additicnai tumes with (0 ml of hexane and combine all
" aree hane extracts mo 2 50 mL centnfuge tube '

Y Discard 2pueous solution and concentrate aexane sxtract o approumately 4-5 ml for
methy i2:28 standards, srops. oik and dislodgeables :ust prior to column ¢leanup,

[ ]
-’ .

=
/-
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Column Cleanup
1 Wergh up 5 grams Florisil (heated at least 16 hours at 120‘-160‘?) and make a shurry with
hexane. . '
: Put a plug of glass wool 1nto 2 2.5 x 30 em column and fill the column with hicxane. .
3 Add 2 em of anhydrous sodium suifate {approximately 1 tsp),
4 Add Flonsil slurry and tap (o remove air bubbics. .
: Add another teaspoon of sodium suifate.
3 Draun hexane te the top of the suifae.
- Prepare 3 5% diethyl cther in hexane solution.
3 Add the 4-3 mL sample to column and drain to the sulfare tevel,
. ’ 3 Rinse the tube with lOmLoftheduﬁngsoluﬁon(s%diahyicthcrmhcxanc)andaddm

the column. Drain to the sulfate level into 2 50 mL centrifuge tbe.

-3 Elute three additional times rinsing the tube cach time. Columns should be run wis the
stiepeock wide open when draning the column.

D= zzwnon N<van 1o approximazsiv 3 mi.

.2 Transter to 13 mL cemrifuge tube previousiy marked at 2 miL and dry mpxgs down 1o 2
mL. Transfcr methylated standarcs 0 100 mi. volumetnc flasks and bning o voime,

ipful Hints for Running Ven
“izht betore analvsis:
Set ap all glassware tscparm.or_\' fumnels. boiling flasks. and 100 mi graduated e iinders).

2z Sanirate acetenutnie with bexane. Do not add tropolone until night before this soivuon is
10 B¢ used. : . . ' :

.

Take the Samples off the shaker 23 Place by the centnifuge.

CIUWGE G
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G C_Cenditions
Instrunient type: ‘ Hewlent Packard 5890
Column. _ I5m033mmx0.p
Column packing: ’ Dimethyl Polvsiloxane
Detecter nype: Fiame Photometric Detector

Sn Mode
He: : . 9.5 psi
Air: } 50 psi
H. . 40psi
Afnenuatcn: L2
Oven: : SD 14114 - 208°C
: . SD31723-174°C 1
. : SD 33608 - 74°C

Inlet: - 290°C

Make sure of the firai volume and detccuon limit as they vary with matrx e.g. cyops, soils and

dislodgeabies are different, The final sample weight and volum: will determine vour detection
birmat. :

-
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Vendex Soil
SDl4l14 SD31723 SD33608
bW pom % ) rem 3
Samole  Spiked Found Recovery found Recovery rFound Recovery
-3532 110-2n)0.4 0.347 87 0.360 90 - 0.293 73
0.5 0.450 90 0.508 102 0.492 98
5.0 4.17 - 83 - 4.42 - 88 4.08 82
1.0  0.987 97 0.834 83 0.83 83
2.2 - 0.197 . 98 0.240 120 0.210 105
n.5 ©0.458 92 0.458 92 0.525 05
1.0 0.73% 73 1.10 110 .- 0.984 98
£9015 {20-30) 3.0 2.85 95 2.30 i 2.30 7T
- l.0 J.864 - 86 0.784 78 0.834 33
2.9 «1.73 86 1.83 92 1.97 98
: 4.0 3.14 78 Ny 97 3.4 84
I9146 ;20-30)0.5 0.383 7 0.558 112 0.508 102
1.0 1.07 107 1.12 112 0.957 97
32195 '1C-2070.2 0.238 115 0.220 110 0.167 84
0.3 J.418 104 0.400 100 0.380 95
IFi%¢ I22-3000.04.  0.0350 as 0.0283 71 0.0317 79
. 2.2 2.170 85 0.210 108 0.220 ()
wes -. 163 82 0.203 i02 0.207 204
2.) i.53 7 2.09 104 1.97 - 38
1.0 1.950 95 1.07 107 1.03 x|
2:0 1.89° 94 2.13 3 1.87 34
2.3 J.442 8B 0.542 108 0.400 20
1.9 J.884 88 1.07 107 0.917 92
.34 .2.03C0 75 0.0450 112 0.0350 B8 -
0.4 J.313 78 C.387 97 0.400 00
4.0 7 41,67 17 .40 110 4.20, <35
I3zl II-i0y0.1 1.0767 7 3.0917 82 0.0950 35
20.0 3.7 7 1.7 108 18.0 50
I2852 1C-20)0.32  2.0217 ‘108 0.0167 84 0.0233 117
2.2 J.225 pi+ J.167 84 0.223 112
0.1 2.215 72 0.245 82 | 0.250° 33
0.4 3.330 30 J3.333 83 0.213 7
1.0 1.867 37. 2.934 93 1.10 110
- 1.63 a2+ .70 85 2.00
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Vendex Soil

: SD13114 —S723 333608
fom \ P b = =~ L)

foond Recovery  Found Recovery  Fouy Recovery
0.2:50 75 0.0183 92 0.0150 75
0.5 82 0.160 8C v s 88
.1.83 92 1.97 98 1.70 85
3.00 100 3.35 112 2.30 77
1.7 86 1.73 88 1.80 90
3.53 88 3.20 80 3.72 93
Q.<CB 82 0.508 102 0.425 85
0.800 80 1.05 105 % 0.934 93
.5 105 3.05 102 7 2.=s 85
0.3367 73 0.0467 93 0.3357 93
0.328 91 0.467 93 0.83z 112
0.2834 - k) 0.0834 83 Ntvie) 90

223 73 0.285 9z 9.282 95 v
Q.73 7 0.984 82 J.82 85
1,72 36 1.93 %€ 2.7 108
<Q.:2 - - <0.02 - - <0.32 . . - -
L1357 98 0.190 95 3.1 110
<0.22 - - <0.02 - - <3.32 . --
0.222 aa 0.197 98 L2327 118
L 3
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_Sample =

5000

58544
(10-20 =

58134
10-10 s

68144
(10-20 =1

70006
(10-20 =

~3006

1320 ==

53658
113-20 e

2634}
eiQem

21482
S120 o
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Summary of the Recovery for Vendex® and It's Mctabolite Residues in Fortified
Soil Comtrols, :

SD14])4 - SD31723 - sn;;mﬂ

ppm ppm % ppm % ppm %

... <0.020 .- <0020 - <0020  --
0.020 0.0217 108 - 00253 117 00167 83
020 019 95 0187 94 0163 R

.- 00123  -- <0020 ' .. <0020 - --
10.0 10.2 102Net 100 100 0.0400 80
0.050 00377 ISNet 00553 107 8.67 87

.. <0020 .- 00167 -- . . 000734 -.
0.10 00750 75, 00833 83INe 00843 84 Ne
15.0 14.8 9% 162 108 Net  14.5 97 N

-« <0020 -- 000800 -- 000300 -.

1.0 0933 93 ' 0992 99Na 0364 - $6Ne
3.0 2.88 95 2.59 86Net 250 $3IN=
3.0 260 87 .. .- . s
Tl 0.0388 .. 0.00618 .- © 0.00465  --

.- .- 0.00667 .- .- --

- 0.50 0.419 34Net 0403 81Nt 0487 97 Nz
0.50 .- .- 0397  79Ne .- --
20 . in 86 Net  1.56 78Net - 168 84 Nex
-- ‘ <b.020 -- <0.020 Tee. <0.020 ..
0.10 00800 80 . 00733 T3 00933 93
1.0 220 73 2.8% 95 . 218 .
- <0.020 == - <0020 -- <0.020 ..
0.10 00817 82 00767 * 77 - 00933 33
5.0 4.83 97 492 98 358, T
-e <0020 .., <0020 . -. <0020  --
020 0148 74' o184 19 0.155 8

200. . 157 , 78 169 . g4 146 . 13
<0.020 .- <0.030 -s, <0.020 ...
0.06 2985 92 00550 83 0.0433 3
10- . as17 82 1.9 100. -~ -0830 33 -




_ . Du Pont Report No. AMR 1152-88
e Suppiement No. 2

AMR-1152-38
Page 9
: November 30, 1992
Tabie 1 Summary of the Recovery' for Vendex® and It's Mctabolite Res:dues in Fortified
Soil Contrais, continued.
SD141)4 D373 §D33608
Sampie ppm ppm % . ppma % FRM %
5009 Added Found Recovery Found Resoven Eoend Recovens
63308 - .- <0020 .- <0.020 . <0320 -
(10-2G cm) 0.50 0.390 78 0.460 92 0430 36
20 1.48 74 1.83 92 183 92
54112 -- <0.020 -- <0.020 - .. <020 ..
(10-20 cm) 0.40 0.333 23 0.367 92 - 0.265 91
4.0 367 92 3.67 92 337 92
07018 R © <0.020 -- <0.020 -- <0 52 .-
{(10-20 cm) 1.0 0.883 88 - 0.967 97 - 0917 92
. 20 1.83 92 - 1.90 95 1.57 94
63694 .- 0.00936 -« <0.020 . <0230 ..
{10-20 cm) 1.0 " 0.7%0 75Net 0.300 80 0500 90
. 20 2.06 103 Net 1.57 7 R 92.
63694 . .- <0.020 -- <0.020 . <0 120 .-
(10-20 cm) 10 1.97 98 2.40 120 =3 36
0 253 84 2.60 37 18 102
aR129 -- * o020 -- <0.020 . .. <3 120 .-
J0-2% 2m) 3.20 10146 73 0.0166 33 31187 13
T20 2.i44 72 0.169 8 3098 38
54320 .- <0020 - <0.020 -- <077 ..
{1022 zmi 210 2104 104 - 0.0863 8, 7868 87
0.0 1.3 113 11.4 e &4 93
A1716 .. <0.020 -« . <0.020 - <fI20 .-
i20-30 cmy 2080 . 00494 99 0.0375 78 3403 38
2.0 1.56 78 l.w3 72 1 a4, 73
617ta . 90198 .. <0.020 .- <0 120 .-
12030 zm) 129 1191 96 N& 0.193 %6 M 32
T2 . .- 2.15 ing - .
Y 228 119 Net 217 © 08 2a 107

NOTE Reagent bianks accempanied some intervals of dag. All bl.a.m.s Were sseptabie. An
acceziabic reagent biank wiil have no measurabie peak greater than iv =oise. Although
3ot reauired bv the srotocol. reagent fortfications accomparied some 2 '

red =7 the ana:vses.
- eagent feruficauen rcoveries were acceptabl . An accopranie reagen: ‘ortifizanon
' : il nave a reeoven on the range of 70% 1o 120

AN s LS
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Sampie Ca.lculaﬁons
:. S | | ‘
L. ;:I-'.ﬂmﬁampunﬁmmvmemidu.swmalmmufoumz

_ og found .. uL injected x final weight (
PPm = 8 1% = Snal volume (mL)
_':.:ifmngfmnﬂmdwhwdﬁmmemndudm'smlm S e

The spike recoveries were calculated zs follows:
. o g‘mfoum‘.l
-, percent recovery pPm fortif 3% 100
’ _ Lo tmlsooomtzw.mppmvmo,soum.anajyndonxuiyzs. 1991, -
The ppm calculated as follows: '

ng found

. 1.00 ng
PPM = "mgin) . PP o mgmy 0333

| The spike recovery was:nlcuhmd as follows.

%i’:mxwo-sm : e

4

L - ) . ’ :
Control, S000 54114 + 0.40 ppm Vendex® SD31723 analyzed on July 26, 1991,

. The pnm calculated as follows: : L.
=ngfound ‘ - ..1.10ng _ '
PPM =g nj . PPm =30 mg iy 0.367

AMR1152 BUHGE M3
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Appendix 4:
Sample Calculations, continued.
The spike recovery was caiculated as follows:
%ﬁ%x 100 = 2%
3 ;i Conmol, SOOO‘Q{HZ + 0.40 ppm Vendex®, SD33608 analyzed on July 25, 1991,
".  The ppm calculated as follows:
| ngfound 0.730 ng
T *Z0mgn - 0368
mg = 24282 20
The spike tecovery calculated as foliows:
936Sppm '
340 ppm x 100 = 91%;,
\ . " .
AMRIS2 ARHGE WS
. . r - “a . 1 o 1:3
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- . .CALIBRATION CURVE
- FOR UVENOEX ¢(SD 14114)

W 4

Nendn oo
i-a) P
) Soi\s

- ' ‘ Madars, CA -
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