Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD |

Pestcide Name:  Pyriproxyfen 4'OH

MRID #: - 440369-17
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 nof 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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DETERMINATION OF 4-OH-PYRIPROXYFEN |
RESIDUES IN SOIL AND SOIL SEDIMENT

" DATE: JUNE 20, 1954
METHQD RM-335-3-3

REVISED: AUGUST 18, 1995

INTRODUCTION

This method determines 1di of 4-OH-pyriproxyfer, ané ' of the metabolites of
pyriproxyfen, in sofl and soil sediment. A-OH«pynpn'oxyfen is extracted from soll using &
mmdmhﬁdnﬂﬂaﬁmy&mﬁuybuﬁamdmmedbcmmahﬁnmcw
water, The ethyi acetate exiract is clnned—up with a gilica gel solid phase extraction (SPE)
eolumnmdmiyudhyhxxh, liquid ,ymPLC}usmgmh:rn
fhuocescence or UV detector.

Wsmdmdsumndnﬁwmofmeﬂmdmmbulﬁﬂ% devdnp&fbvmlydnl&o-
Chemistry Labaratories, Inc'. The method was tevisad on Apidl 12, 1995 10! change the
Wmm(dmnmdmnbﬂ:ph&)ﬁmmﬂﬁmmmphxmdmim
21, IWSm:han.gethumplcweuglﬁ.ThemaﬂmdwummdmAugustls 1995 ta
include analysis with a UV detector. I

REAGENTS
Acetic acid - 39.8°%, Aldrich Cat# 10,908-8, or equivalent.

Ethyl acetate - Pesticide quality or equival
Mﬂ-?ﬂiﬁdﬂqﬂlﬁﬂ.ﬂ‘&l{tﬁm
M::huol-?micldc quality or equivalent

2-Propanal - Pesdcide quality or equivalent,

Phospharic acld - concenrrated (B5%), r_ugemgrade.. ' F.
Potassiurn phosph busic reagent grade or equivalen.
Sodl.ium:h[nﬁde-tﬂgemp?d:nreqtﬁvﬂm

|
|
|
|

i
|

Sodium phosphate, dibasic, heptahydrate (N2, HPQ, 7H,0), reagent gmd;m:equi‘vTLmL

Sodiwn sulfate - reagent grade ar equivalent.
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REAGENTS (CONTINUED)

Tetrzhydrofuran - Pesticide quality or equivalen:.
Water - HPLC grade or equivalent,

REAGENT SOLUTIONS

15 M Disodium hydrogea phosplmc - dissolve 17.9 grams of Na,HPO, TH,O; in 1 liter of
deiogired water. Mix well.

|
o
!
R

|

|

ulSMPousiumphnsph!c-dismleﬂTgﬂmumemil.iw.lfdginni.mglwnu. Mix

hate with 389

Hastings-Sendroy buffer - combine 611 mL of 1/15 M disodium hydrogen pb
mL of /13 M potassium phosphate. Mix weli, . "

Methanol:Hastings-Sendroy buffer (4:1, va)-mxmml.o?m::ﬂmmmmof
Hastings-Sendroy buffer,” Mix well, (Note: Pruup-mm oy oecurmsrmulm Shalee well
before each use). H

1
Ehting solvent (3:1 Hesanetethyl agepee with 1% acetlc u:id, vivv)- mix 300 mL of hexans
with 100 mL. of eshyl scetate, then add 4 mi of scetic acid. Mix well

Methanol -water (4:1, va}nﬁx‘mdmhnm]withlmo{ﬂ%{lm Hixwe]].
Mnbﬂep!nsl(Rmm:A} MZpMoEmh:ndmdspamefTHF Mlxw!enmddegas
for 15 mi to

ping i

Maobile phase (Reservoir B) - addot\Sﬁ (vﬁ)nfaiﬁphnsﬁ:amaudmmm Mix well
and degas for 15 mi before

pLmpng |

!

‘Water saturated with sodiumn chiorde - add 1000 grams of sodium chioride 1o 3 | of dejonized
mmﬂ:ﬂrurshalwmmmnmlyfornlnstmm Dmthempemmn:mlunm[ma
another vestal for ute. f
REYERENCE STANDARDS . . - i

;
#-OH-pyriproxyfen - anglytical standand of known purity available fom Vgl:m US.A.
Corporation.  Prepare a stack solution containing 1 mg/ml in acetone. Propare alibating!
linearkty standards by diluting this stock solutlon te 020, 0.50, 1.0, mdz.ounanim

methanolwater {4:1, viv). 'Ih:lﬂwmi.:olutmmuthauhbmmmrmfymg
sohuion. ATl solotioas should be kepe a1 <0° C when not in use
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Baker SPE-12G Coluran Processor (12-poft vacowin manifald)™ J.T. Baker Prodger Number

TO18-00, dr equivalent system. I

i

° 1
BakubundSPEﬂﬂliapldisponblemlmm-SmL.LT.B_zmm Number_f?ﬂ“—(ﬂor

- equivalent. ) t . .
Bﬁchnnfupneh_—9mdimqn.nl . o N
Cenzifuge twbes - L5 mL, glass, gradusted. . . ——

'
Iﬁherfnnm!s-_mmdiammg.u_r ; L
l;‘mnrplpu-MImunGFlA{glassﬁberaquiva[mL9mck:;ﬁ.. .

Unwsh:ke:—_&:rbuchuzequtva!ﬂl.

Lo

Liquid Chromatograph - Hewleu-Packand Model 1090, equipped with & HP

Model 1046A

Progammable Fizorescenes Deteciar (or HP Model 79853 Variable Wavelsngth Detseton),
\

automatic sampler, and HP 3396A ding | 7 OF AN equi system,
Mason jars - 1 pint wish plastic serew cap lids yrgquiw!;m.i‘

hﬂaupipeu-ﬂ'uxi?.l e b e .

Ronry ¢vaporator - Bichi (Brinknan} or squivalen, equipped with 4 teanp congrolled

water bath, 5 - oo, I

Rousg-bocom flasks - 50, 250 L md SO mL.. . . . . [

Separatory funnels - 500 mL, " R : ’ - i

smgg-mwwmm;humnp.xmmggq@ ;

- . . T - |

Syringe filters - Gelman Actodise LOL3 (PVDF, 045 um). - i

Ultrascege ledsier - Bransan Model 3200 of squivalest. .. . ;

. !
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Weigh 20 grams {+ 0.1 grams} of soil into 2 cne pint Mason jar. At this point, i required by
the testing facility, control mmples 10 be weed for method recoveries may be forified with 4-0H-
pyriproxyfen. (See Note 1) Add 40 ml of methanol/Hastings-Sendroy buffer (4:1, ¥/v) o the
sample, cap and place on the shaker. Shake on HIGH for 15 mirutes, _ !

Filter the sample into a 500 mL filier flask wSing & 9 cm Bichner finnel and ¥ GF/A
filter paper. mwmpmmmdmﬂmwmmi Béckner
furnel, . .
Transfer the filter cake back into the Mason jar knd re-exmet with & second 40 mi. portion of
g3-Sendroy buffer (4:1, v/v). Filler as above, combining this extract with the fixst
extract. RimlheMmju-i:hmanfemuimanlwmdﬁdmﬂmBﬁdluufumuL

‘Transfer the combined fltrates 10 & 500 el mund-bottom flask. mﬂmmn::sx-dmm
ZDmLpaﬂmsafmﬂhmdm:ﬂnﬁ-Sendrwhﬂuﬂ:l.va)mdiddml_he ml round-
bottom flask. Bvaporate 10 approximately 20 mL. using & rtary-svaporator and water bath set
o <4°C - - P 1

|

S ' ' |

Transfer the concentrated extract to a 500 mL scparetory funnel Rinse the round-bottom
with 30 ml. of ctkyl acetate and add this ringe 1o the separatary fonnel. Add 50 Bl of water
mmmmmMmmmmmmwymwmy
1 minnte. Draln the fower aquecus layer into the original 500 mL round-bottorn flask. Drain
the upper ethy] acemte layer into a clean 250 mL round-bottam flask through 2 [0 cm filter
funnel contzining approximately 50 grams of sodium suifate supponied on 1 plug of glass woal.

Retam the aqueocs layer to the separatery furmel, add 40 mL of ethyl acstate, and partition 2s
above. Discard the lawer agucous layer. Drain the upper eyl acetate layer through the filter
ﬁmlmmnh;ﬂtw&mwﬂmmmmummdmﬂukmmiumﬁxﬂ
eamet. Rinse the sodlum sulfate with 2x 10 mL of ethyl scemte. Evaporite the cormbined ethyl
acetate lzyers Lo dryness using a rolary-evaparator and wacer bath set @ <40 C. Add 3 ml of
ehring solvent (3:1 hexanecethyl acetate with 1% mectic acid, v/v/v) 1o the evaporsted exgact,
gwirl and sonicate for 30 ssconds. . H
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Ailica Gel SPE Cleanup, oL e e .
Attach s Bakerbond SPE® silica gel disposable colurn to the vactum manifold. Anacha 10 mlL
glass syringe (plunger removed) to the column and pre<condition the eohann with 10 mL of
¢luting solvent. Da not excedd 3 flow rata of § mLfminute. Do not allow the colizmn to dry
* before the sample i applied. * | . , ) . ;
0 1
. ) Rmnwthe;lmsyﬁng:ﬁmth;mlumnnﬂphua15mLeem:iﬁlgemb=undu:r.h=mlunm.
Transfer the sample extract w0 the column wsing a Pastear pipet and apply vacuum until the
- solvent reachss the top of the packing. Rinse the round-bottom flask with two 3 mL portions of
* *eluting solvent and mansfer to the column using a Pasteur pipet, allowing each portion to reach
. . .+ thetop of the packing before adding the next, . . i .
’ M&mdm:mlsommedbotm‘nﬂ:sknﬁngzwaSmLponiousnfem::ingsolvm
, ' to rinse the centrifuge wibe. Evapamumdzynusus(nsﬂwm:ympm:tarmdw{:mhahm
at <40"C. Dissolve the residue In exactly 1.0 mL of methanol:wazer (4:1, vfv} and somdcae
dissclve the msidus {Sea Note 4). Anach an Acrodlse filter 1o a 1 mL glass syringe (phmger
removed) and transfer the extreet 10 the syringe with & Pastenr pipet. Insert the syringe phmnger
. o 'inwmcmﬁngeudslawlypudu_hemthwghmfih:rimgnqa_ms:mpl:rvia;fume
* =+ untl aoalysis. Store at <0°C until amalysis.  * - i

SRR, PR

i
. Anplyze the ample expacts, along with ealibmring sandard sofntions, exing LbF following
Coluzen: ODS-Hypersll (15 e x 4.6 mam, 3 um pariicle size), Phenomenex. Cxt # 00F-
- ' " OI43-ED or equivalent, . ’ i

' Moblle phase: A = metanclTHE 23, ) T
. - B = uaer + 005% 85% H,PO, (vv).

¢ Grdient T=0 45K A+555 B - .

i s . - T=8 5% A+55%B - Toommade .
: T= I8, 7T5% A+25% B

« T=30,75% A+25% B Ce

[ Flow rat:: 1.0 mlfmin. . .

‘ _ ‘“s. . ADCReport 1561-1
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Detzctor |1 HP Model 1046A Fluorescence
Excitation wavelenpth: 275 nm
Emission wavelength: 327 nm
Retention Time: 15.5 min. (Ses Figure 1),

Detector 2:  HP Mode! 79853A Variable Wavelength
Wavclength: 215 num
Retention Time: 14,9 min, (Sez Figure 4)

‘The HPLC parameters shown above sre given only a2 4 guide. They my be modified as eeded
mopﬂnﬁm:b:chmmmwhywwmu!vammufm Eachmofchmmuopzms
omuse be clearly labelled with the parameters used.

The ded of simples and dards for mpalysis is: calibmating standard, -
ﬂmph.mple.mp!e,uhbmtn;mﬁaxd.u:. The calibrating standard vials contmin 1.0
pgiml. of 4-OH-pyriproxyfen in mcthanol:water (4:1, vjv). This sequencs ttay, however, be
modified if Lh:lapmdnnibﬂhlymhmumet(mmn

The amount of ¢-OH-pyriproxyfen in each samplc is caleulated using the following formuta:
B C» ¥V OF .

e 4'-OF- Byriprary

Ar W

where: )

B = Imsxadmmfnré‘ﬂﬂ-pynprnxyfmmdwmnph.

C = concenmation of the 4-OH-pyriproxyfen calibrating standard (1.0 zg/mL).

V = Bnl volume of the sample extract (1.0 mL).

DF = dilution factor, used If the sample extract s diluted prior to analysis.

A = tmean imegrarion counts for the 4-OH-pyriproxyfen standards.

W = sample weight (20 grams)
LIMITS OF DETECITON AND QUANTITATION A
mhmhufdmanim(LOD)of4'OHﬂrwrmyfmmmﬂmdmﬂwdmmmlndbyths
method is 0.01 ppm. The validated limit of quantitation (LOQ) is 0.02 ppm.
ANALYSTS TIME

Ammmmmmmmdamdnghmhhtoﬂwmﬁmm
spproximately 8 hours, The resulls are availbable within 24 heurs of initiating tha lna]ym,

ADC Report 1561-1 .
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Ca P i. £l

L AsValeni, u standard opénating procedure (SOP# VR-002) tequires thar forified contol
samples be amlyzed with each sat of sxmples. If the testing facility does mot require
coneurrent analycis of fonified cantrol sampies, or if a UTC sample is not avallable, this
method requirement may be waived. .

. - The level of fostification is generally 0.02 ppm (sHe LOG of thie method) and/or 0.1 ppm.
: ThﬁéfoﬂiﬁuliomuemadcbylddingOAOmLde.DmL.respecllvely,oflhcl.ﬂ

A #g/ml. fortifying solerions to & 20 gram sample. Method recoveries must be 70% ta

lzo%mbemwpublemdmlppwaﬂhecbmistmpomibkfmlhcmm

2, AI:Vammﬁnw&ynfmdmrmmhdmmm&ywnnmplwm
enalyzed (Valent SOP # VR-0O7). Linearity is determined by analyzing a minjsum of
* = fotar linearity siandards Including the 0.10 and 1.0 pgfml solntions. The response for
each smandard is lized to resp per 1.0 ug/mL. by dividing the response of each
standard by its concentration. The coeflicient of variation (VY of these responses must
be I0% ¢x loss. Samplemmus(bedﬂutedmbﬁagmeaonmimnmumﬂm

. within the range of linearity esablished. .. -

3. At Valew, the reproducibility of an analytical ren is Getermined by calculating the €V
&umlhepukuﬁuohainadforﬂnnlﬂnningmdaxdsmﬂyuddmingﬂum For
lrunwbewnapuble.thmc:\f':nmsheIoiurlssunlmtppmvedhyéechmn
respousible for the analysis (Valest SOP# VR-013). .

4, Lfimufmesmmedwithlhisamlys&thefcﬂoﬁngﬁ?&emdhiﬂﬁmy
be used. Dissolve sample examets, after sllica gel SPE cleagup, in 1.0 mL of hexane:2-

! peopanol (50:1, v/v) and omit ths Acodise filtration. Calibrating and linearity standands

! . must 2l be prepared in hexane:2-propanol (50:1, viv):

Columng: Spherisorb 5i (25 em x 4.5 mm, 5 ¢ patticla size), 2 in teries.
Phenomenex, Cat # 00G-0100-E0 or equivalent,

. A = hexane . o '
0 . B = 2-propanal + 20% (v/v) acetlc acid + 2.0% (vfv) water.

Flow rate: 2.0 ml/min, Co
Detector: HP Model 1046A Fluorescence of equivalent.

Mobile phase: 93% A + 5% B, where

Retenzion Time: 83 min (Ses Figure 7) e

: . ' 1 ADC Report 1561-1
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Figure 1. &-OH-Pyripraxyfen Calibrarion Standard
" 1.0 ugfml In methanol:water
50 4 injected (S0 ng on column)
Reverse phase system (Fluoreseence Detector)
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Figuce 2. Co:molSoﬂfromeChmy,W;\
50 ¢ injected (500 mg soil equivalens)
Reverse phase sysem (Fluoreseence Detector)
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- Figute 3. 'Fanified Soil fom Gant County, WA
Foetified with 0.10 ppm of 4-0H-PYR
50 4 injected (500 myg soil cquivalent)
Reverss phase system (Fluotescence Detectar)
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£OH-PYR

] P 13 -

Figure 4. 4#-0H-Pyriproxyfen Calitxation Standard
1.0 pg/mi in methanol:water
50 44 injecsed (50 ng on cglusan)
Reverse phase system (UV Detecon)
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Figare 5. Control Soil from Fresno County, CA
. 30. 1A Enjected {500 mg sail equivalent)
N R,a\rmerphue system {UV Derecror)
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Fgure &6, PuﬂﬁndSaﬁ&nmﬁmoComly.CA
Fortified with 0.02 ppm of #-OH-PYR
50 ;4 injeced (500 mg soil oquivalent)
Reverse phase system (UV Deeecter)
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Figure 7. #-OH-Pyriproxyfen Calibration Standard
10 ughil. in bexane:2-propanc]

L 50 1 injected {50 ng on cohume)

i % ' Noemalwt e (Flacceseics Detector)

. -
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1 M H ™

Figure 8. CmmnlSnﬂ&mFresmOnnmy.d
50 44 injected (500 g 3oil equivalear)
metﬁmm)

ADC Repoxt 1561-1
Page 65




VALENT
ABC 156i-1
Page 60

Valeat U.S.A. Cotporation ’ RM-335-33
Page 17

!
i i
I |
I ]
AR |
. A A
p ;e -

Figure 9. Fortified Soil fom Fresuo Coumty, CA
Lo Forified with 0.02 ppm of #-0H-PYR
' b . 50 4l ijecred {500 mg soll equivatent)
Normal phase system (Fluorescence Detector)
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