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METHOD OF ANALYSIS FOR THE DETERMINATION OF IPRODIONE ,
(RP26019) AND ITS METABOLITES (RP32490. RP37176, RP32596,
AP36221, AND RP30228) IN SOIL o o .

o . 4 L ‘-

A'metl'\od of analysis was developed o detenmine poés:ble.res:due.é of

and RP30228) in soll. The validity of the method was demonstrated by
tortitying Texas and Mississippi soil sampies over the range of 10 to 50

- iprodione and its metabolites (RP32490, RP37176, RP32596, RP36221. .

ppb with iprodione plus five metabolites - All six anatytes have estmated

lmis gf quantitatidn below;10 Ppb with this method.|'; * -
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Residles are ekt cted rom sdil with methanol. The extract 1s m{ered

diutedi with acetoritniespH 3 water. Residues are Guantfiedby =~ -
HPLC/MSMS. - . T e
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- into a 3mail volume of pH 3 waler. evaporated 1o a small volume; then” '~ ;
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1. Mathanol B&J hromPura HPLC‘grade (Burc:ck &‘{Jamt':ksom g “zf‘ .

2. Water, HPLC grade (Burdick 4. Jackson w...,,._.u...-m-ﬂﬂ-—*

. ‘f,,nrszsp?; S

3. tonitrile UV B&J brang (Burdick. & Jacksomr VIOmGS S uT AT s

4. Hydrochioric Acud.,concamraled (Ftsher Brand), .. g i '..Z“ 4
5. 8932490 (thna-Poulenc) TR AR TR | ,"_..n uc S e et A
6. RP37178 (Rhone-Poulanc) ¢ '
7. RP26018 (Rhone-Poulang) ‘ b
8. RP36221 (Rhone-Poulenc) . : S
9. RP30228 {Rhone-Poulenc) ' ¥
10.AP32596 (Rhone-Poulenc) - s ! -
[ | i ;
EQU|PMENT 1 ey : o~ -~ !
fl""«"*‘“ | f ”‘/. 2,
1. Retary Evaporator (BuchiiModel n--.z-. of equrvaient) }, R
2. Junior Orbital:Lab Shaker (Lab Line). ot quivaient ~ i/ *
3. Nalgene 250 mt screw-cap bottles (NaigeCo.#2105-C008) !
4. Centrifuge (Fisher Marathon 10K. or equivalenty .« .p. - e
5. Filter paper (Whatman #1, 7.0 cm ciameter, or equrvalenn d
6. Fiter.(Anotop 25. 0.2 um. 25 mm diameter filter units. cr equivalent)
7. Senicator (Branson model 2200. or equivalent) | F ‘
8. Perkin Eimar Sciex AP lli* LC/MS/MS system with Hitachi’ L6200 o
pump, Sciex; heated nebulizer LCJMS interface, and Hnacn: ASEOCO b
atnosarnplar ., ,__f | et 1} E
9. piit meter (Cole-Parmer modei 03 55&-;0 or equivalent), ! RE AN
10.Bdiling flasks. {S00:mL with 24140 slan..ard taperineck. or equivilent 7!
| | l :
SOLVENTS R - . v EULSE T
B A
1., Prepare pH 3 water (pH 2.6 - 3.0) by addmg 5 M HC! to HPLC grade !
water. Checkiwilth a p meter. {Abcout 20 drops 5 M HClin 2 liters f

water), s
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2. Prepare 50!50 aceton.mle/pH 3 water ny mtxmg equal pans .
- acetonitnle dnd gH 3 wmer o L e o S

STI‘\NDAFID SOLUTIONS a

t. Weigh 0.0100 g of RP32490 HP37176 RP26019 RP3622‘ ‘
- RP30228, and RP32596 individually into a 100 mL volumetric ﬂask

Add 50 mL UV grade acktonitrile and sonicate to dissolve. Add pH a

water (o the mark to make a stock solutron contamrng 100 pg/mi. of C
@ach component. { Vo

2. Dilute 25 miyof the stodwolut:on prepared in step 1 above 1o 100 mL

50/50 a tonitrile/ pH 3 water t9 make a 25 uglrnL mixed
tandard. ) S
3. By further dilution of the 25 Kg/mL mrxed standard with « ~ . .7 A

0/50:acetonitrile/pH 3 walter, prepare a series of mixed srandards to
‘ serve as both spiking and calibration standards.
4. After preparation, standards shouid be transferred fmm volurnemc -
‘ flasks into screw-capped brown glass bottles with teflon lined caps.
5. Store standards at room. temperatura '

i !

.. PROCEDURE L T e .

1. Weigh25¢g Lo pla into ' 250 mL Nplgene screw—capped bome
ontification pf untreated control samples for the purpose of recovery
etermination should be,done at this point. .o
dd 50 mi. methanol {0 each sampie and shake for 15-40 rmnutes en

a Junior Orbit shaker. : '
entrifuge fdr 9 minutes 'at 2500 to 3500 mm.
lace 1 mL pH 3 water into a 250 mL filter lask. Place arcm Bucnner i
unnet containing a 7 ¢cm Whatman #1 filter paper circle on :op of the -
tter fiask. -
ilter the suqemalam frorn step 3 through lhe hlter appara:us preparec :
tn step 4. .
.Repeat extrﬂcuon procadure two more t:rnes centnfugmg and hltenn
the supematant each time into the same filter flask in step .
ranster the filtrate it 3 500 mL boiling flask. Evaporate the exrrac
. jo approxi _ltely 1 mL on a rotary evaporator. The water tath - -
emperatura should be kept below 35°C. and the vacuum Keptat -
pproximately 28-30 inches Hg. ’
8. Add 5 mL UV grade acetromtnle io the bo:hng flask. s, and

'.&-sn I

a

. sonicate.
Q. Transfer'oa 10 mL volumetnc ﬂask

I IR N R
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0. Add appfoximately 4 mt. pH 3 water to the boiling.flask. sonicate. and
add to the same 10'mL volumetnic flask as slep 9 Bnng to 10 mL o

| volumae with pH 3 water. : e -I' T
11. Fiiter thru Anotop 25ifilter into appropriate vral Ior :n|ecnon 0N -~ mn: o R

LC/MS/MS. | N
4 e o,l LFLONE T Ti-*” ’ TSR R R DL

Lomsms OPEFIATING conomons 3 “r S

'.f Pt e e

1. Heated nebulrzer temperalure 450°c R T i,-'{_»-; -
2. Collision gas: Argon at approximately 220 X 1012’ atr::rm'.r::m2 e
3. Injection’size: 40 ulL, cut injection made, in 100 ui loop- ,;;-"‘:; T
4. MS Modd: MS/MS with multiple reaction rnomtonng (MRM) s
2. Scan Rath: 1.33 scahs/sec.. .., .. T g e 0 B
€. Mass Transmons f*.-." " AP32490: 243/42". iDL L
i i AT APa7ITE 302217 ;*;._ SRR
Ch ey e -~ RP3259%: 162/127 R e ST LS
Eert s Aeas0ws: 2wz il

RP36221:" 288/160 . .-, ., . .. o0
AP30228: 32841 :

e 3

.o

: LA IR S
© The mass spectrometer run is divided into four periods: }
l The h‘rst period is!for warming up the positive ion electronics. . * r*"‘ TR
| RP32490 and RP'37176 are determined in the second penod n
| RP32596 in the third period. and RP26019, nr—*aszzr and - g
: RP30228 in the fihal penod., | g Lot e
R < Tt e T Y. L
' Penﬁd‘ h__ ) . 2 -3 S D -7
* 'Approxtrhate 535 [, 30 [ .09 3.15 ;o
| : Ouration, R E grosa b Lo pIen Ty sy
| (minutes 'r L
‘Mode._ posiive  :|neganve :|positive: .|[negauve. ... = .@
b “b lien VY T lion ion ' ion TR
IR | |‘_. ; “Ai ,3‘..-- CRRE R & B i RN
> 4 Column:, Burdtck and‘Jackson OD ‘2‘=0 mm X46mm Spm N
i particles, or 8QUIVAIRNL r s e o g S T DI
3. “lobile pHase flow rate: 1.0 mMULMINZ . - e g, s 0 ey Lot

1C . Lichile phase cornposatlcn A-aceton:tnle o, Tew ‘3 e *4“ .
LR SN B=0.1% acetrcacrdm HPLCgrace. S
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11.Gradient and autosaqnpliar programs:-

| y | b r A SN
00 - . 400 . 600 -
70 - 900 10.0 -
9.C = 90,0 . 10.0
’ 9.1 40.0 - 600 - .
1do 400" e00
" 141 S B and ms run time - .
15.0 I~ " % end autosampler run ume
15.6 o : : next injection .
I Adjust the gradiemt as needed to keep the peaks within therr
corresponding mass spectral acquisition penod. _
{ ' ’ ' ’ [ -
'12.Approxim|_ate retemioL times (minutes): RP32490:" 8.11
e ~ RP37176: 8.68 . -
. : ’ ' - RAP325%6: 1044 . .
, o b w RP26019: 1132 S
oot Rpaga2t 1222 .
. o -" A ’ RP30228: 1286 . .

Note: LC/MS/MS conditions may be varied to achieve separation and
quantitation of the analytes. For example, the final extract (from step 11
n ke procediure) may bl analyzed in two or more separate njections. 'a -.
' Such a case, the MS maly be operated in the negative 1on mode for the
2ntire run for the analysis ot RP32490. RP37176. RP26019. RP36221. :
‘and RP30228. 'RP32596 may then be quantified in a separate njecticn »
of the same extract with the MS operated in the positive ion mode. . .,

QUANTITATION OF RESIDUES

Linear regression is used to generate calibranon curves for each
: analyte.’ Al least 4 qﬁl‘ﬁeram non-zero standards and one zero stancara
\a soivent blank consisting of 50% acetonitriie/S0% pH 3 water) shou:d
e run with each set of samples. Standards should be nterspersea
| with samples to compensate for any minor change in instrument’
- esponse. Sample extracts should be diluted such that the peak areas
‘or heighty) obtained are fess than he area {or height) of the highest -
standard jnjected. T
. - ' o ‘ ‘,,l . - _' . . T ‘, 'l': -
| . . R N .
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Lmear regression coefficients are cak:ulatad on peax area (or hg.gm, - i
versus ug/mL imjected. The data from the analytical standargs, 1. i :
inctuding the zero level standard. are fit to a Imear model: o

| [ . S
‘ “Y=a+bx ' ‘“ "
y A ; T LT
! M .Af At
whefe: y=peakhenghtorarea ‘ ; N ‘ .
i‘ a & calibfation line intercept | oy .
Analn ‘bi="calibration-ine siope b N o

| %' cone'of anahno n n;emed solution
* ] T ‘:) oy 2. w' Lo AT ‘a " s J:‘. .: ‘.‘M‘ o- i ' ::;ft
The coetficient of ;ietenuman?n.-ﬁz us,also calculaleo. R P S :
f .

' L . .‘1-,,,,. soow oy Bt
Catculate the concentration:of iamivlﬁ'_imlhefiﬂiec!ed-Scluﬂm-bv? SRR o
~ DT 0 .

1.2

PRO

‘:.!f

Conc‘ 'Int . f»‘ AN -'1.4. i E

C -njected. = 1 :
. . iy,
. solution’ el calihrauoﬁ"!me slope
- . I . ' . 1‘ |
4 Calculate the ccncenlrauon ol analy!e in the ongmal samole by v e s
e b i'.*l f - n ‘I» t' . . L "_‘“ .d.;‘.'_. .
. < B R T oy e e .*;';'f“w.-:" A ,,} S ENE LWL
Cene n‘| F ',1 R t J.- RSN . o :4 ; ;H . "" g ma, e
nginait =, ; CE T e YD DTl
N TR TR, AN WS B R AT rde DR i = * )
samcie i Tigy tght ot‘ongmal: L L T e
. -M oL o Th . .~ SR ] - -
v - i L 3 L R o R U hi R a2 aLt o R e VA P
2 \,alcmalle the'mq?l‘_mww by i T ST AR AN S TLE 18
TN T L NI Tt R
e - b i 'l - ] "7.‘_‘“‘-. . N
Sercemt X . ' A feURE i UTET ST AT
Sevcvery ' ppmadded 1o UTC e e ey
‘ B L T L R R A
y & - ’ - L‘ b '.A\"F‘ A
S “OTE. Olhen regrassnonfmodels mdy te Uséd 13r cal:brancn anc it e
_uan:-tanon atthe dtscretlon of the-analyst2s - ¢ ¢ T o s o et
- TR T AL R LRI s sl M e S 'u.“* R A A A L T o
i 4 - - L T . LoD L:?'
. ! 5"?., o -|,H.(.A!"f D T e W T T T A “-J-‘-‘n.*‘ o o
:C-‘JL‘-E“JTS SRR TR I AL ,‘-r* -ﬂ ST .‘-,'f"*_ RS LR R - RS LR
P : '.; + . -

Elne e i L EL LT e 3 ;
acicic o nc'mons (obtamed through lhe use of pH 3 wazen must‘be AR AT
‘ Taintained in the standard solutions, fiterea sampte extract. and the ‘*nal
o samole solution in order to prevent decompostion of RP26019 and | ‘
. ; "P"Z-.Co n these solutions.
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METHCD FLOW CHART

R ' 25 Grams soil
l ‘ " 3..'?;'. o

1
X 50 mbL MeOH;

1
Extract with 5

mL pH 3 water

|
Evaporate to
approximately
1mL

1

M ——

Transfer 10 a 10 mL volumetnic
flask with 5 mbL acetoninle then
- water

Filter sample then analyze by
HPLC.-’MSMS
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