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APPENDIX IV. MEIHODS FOH THE mmu OF METALAXYL AND CGA-GEBZG
RESIBUES IN 'OIL!H\’DROSOH., WATER, m FILTER PAPER _
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, The analyﬁcal mathodology for the measurement of rnetaimql ang” CGA-S?BQE residues |
. in soilfhydrosoil is presented below.

A K

Samples were extracted from soﬂ with 50% methano in wa:er Samnlaz; were centrﬂuged iy

to separate the soiid and liqutd layets The methanot was driven off using a rotary flask evapora-
tor.and the compounds removed from the water phase with ocmdecyl (C-1 8) solid phase extrac-
-tion (SPE} column after filtration and acidification. Samples were stripped from the SPE columns
* with acetone and dried under nitrogen. Triflouroberen in butanot (BF,-butanol) was added ana

“the Safﬂpies mcubated for 45 minutes. The reaction was stopped with the addition of an aqueous - : .
, " buffer sc!unon anda soivent exu'acttnn was per!o:med with hexane. Samples were concentrated. -
. and braught to finai vnlumu in lso-oaane for gas d‘tronmograpm: nntrogen phosphofous datec-

tion. »~ ; ; i _ , L
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'e__i:u:pusm AND REAGENTS ; v e
Et:wprnem : L Y ey
1. -Balance: fo..:r-place analyucal balance RO P
-2 "Separatory funnels: glass. assorted Sizes : ’
3. Acund bottom flasks: - < glass, assorted sizes =
4, '_.Powder funnels: glags, ... . .. - - .. e
5. - .Beakers: glass, assorted sizes . . .
6. Flasks: Volumetric, assorted szes - : o
7. - Instrument: Hewlett Packard mogmdvumatograph eau:pped wuh anm-agen

- pnosphorus detector, 7673 autompla' ang 3396 :meg;am, .
© Pipets: ‘glass Volumetric, assorted sizes © - - -

9. bottles:, ,'‘Wheaton: assorted sizes - 2mL and 200 uL gc wazs with leﬂon linec Isds o
N ‘and metal crimp tops. ,

e A . : . . . : o _’.‘_: t . ¢ o . - & ) --._-
10. ' Syrinyes: Hamilton, assorted sizes L s o B ) e
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11..- C-18 octadecyl Solud Phase E:m'al:uon (SPE) columns Baker and Andy‘uchem "
. Intemauonal . _ \ : o S e
-2 Temperannecontolledwaterbm L R .';‘:_@, ' ’ i
13, Centrifuge tubes; glass, 15 ng!assand&SmL plasue EER TR
14, . Glass fiber fiters, 7 ¢ém T ‘
18. ' Buchner Funneis: 9em =~ . . ,
.+ .7 18,7 Centrifuge.’ o o ‘_‘ R O
. - 7 17. " Reciprocating Shaker R D ' R
C .. - 18" Rotary flask evaporator(s) e B -
. .19, Nitrogen gas concentrator apparams A :
S _20. + Solid Phase Extraction (SPE)apparanm R
. i ,.. . N ) . . " ' ';’.' "’ . E L
Reagems ("K,:. R LR I E L
Acstone, reagent grade ' " o
" Hexane, high purity soivent AT :
_' 2.2.4 trimethyl pentane, Iso-octane: res:due grade
" Sodium suﬂate reagent grade . i ' ERS
o "7 Metaiaxyl, lot, 'No. S87-1208, 95.8% active lngredlent supphed by cma Geigy- n
. 2l T e e Chemxcal Carporation Greensboro, North Carolina -

i
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s8¢ CGA-62826, iot No. S85-0850, 98% actirc ingredient, suppiled by Cba Ge.gy'

Chemical Corporation, Greensboro, North Carolina * )
Sutyl ester of CGA-62826, prepared as 100% actsve mgrea:ent, eymhesmed by’ _
. .+ . 3pringborn Laboratories from CGA-62826. o
.8, 3F, -Butanol: Supelco, Inc. Bellefonte, Pennsylvama cat NO 3312=M ST R
. Y - Soil: Agncenter scil shipped to Springborn Laboratory, inc. Warenam: Massachu- o
) B _ ’ setts from Agncenter internationat, incorporated, Memphis. Tennessee "hls soil -
el Tt T vas used to matrix match method validation and quality. contrc: samgies.
e R A ‘-:gh Purity water (NANOpum water), glass distilled water pas: 2d through a.
Cee -water purification system; Bamsted NANOpure™ water punf‘cauon system,
S oeb o117 Sulturic Acid: O.SM(ZBmLeomamatedperlnef) R
2. ' Methanol: residue grade -+ - - . R

13 Sodzum phosphate. d:basnc reagem grade _'.' B "
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oo Approxnnmely (_)0.259ram(g)ofmetalaxylando.1gofCGA-SZ&Swerewerghed on -
. a balance in 100-mifliliter (mL) volumetric flasks and dissoived in acetone. A metalaxyl primary

. stock solution was aiso prepared by weighing approximately 0.1 g of the active ingredient into -
a 100-mL volumetric flask and dissolved to volume with iso-octane. The metalaxyl and CGA-
62826 stock solutions (¢ca. 1 mg/mL) were stored refrigerated (4 - 10 *C} in 100-mL amber serum

vials with ateﬂorHuwdﬂds.Thasestodrsweremed.wrmappropnateduuuon fcr quantitation

- (prepared in iso-octane) and fortification (prepared in acetone). Instrumentat star.dards for CGA- e
. 62826 were prepared after cerivatization to the butyl ester. Instrumental s:andards were prepared
wrth both metalaxyl and CGA-62826 in r:ahbranon standard soluuons

LI

SampleForﬁﬂcation N

- Method varrdanonlrecovery samples were prepared in Agncemer scil. The soli samples o
were fortified with dilutions of the metalaxy] and CGA-62828 primary stock sc!utmns and resuited
in soil concentrations of 100, 40 and 10 ug/kg. Additionally, four samples (25 grams) were left '
- unfortified and used as matrix blanks. Recovery experiments were performed on two separate
gays. - a0 el T e I A Co

'
. '

Extraction ‘

- _' Recovery samples were prepared in approxrmatety 25 grarns cf Agncenter sori Lt
' Each sample was spiked with rnetalaxyl and its acid metabotite, CGA-62825. After mixing with 35 .
L of 50% methanol in water on a reciprocating shaker for S minutes, samcies were centrifuged -

at approximately 3000 rpms for 30 minutes. The liquid pornen was poured into a_roundbettom

ask. This extraction procedure was performed a total of three nmes with 2il the hqu:d fracuon‘

Seing added to the roundbottom ﬂask Upon completion oﬂhe solid hqu:d extrac':on 'r-e r=srdual'
:, .scit was discarded. ' N : '

m.v - I H - e e

The liquid phase was placed on a ratary evaporaudn anparatus ina .vater bath set at

approximately 50 °C. Samgiles were evaporated until condensatiori stopped. The warer ‘raction

~ was peoured into a centrifuge tube and the sample centrifuged for another 20 rnmutes i-“narly the o

pHwasadiustedteapprenmatelyawrmdﬂutesuﬂuricaud N R '

r. L
. . . D R

The test matenals were remaved frorn the acidifiect water using oc:adeo;t bonded silica o
. (C-1 3) solid phase extracuon (SPE') columns. The columns were activated with methanol and

- water accerd:ng tothe manufacmrers instructions prior to sampie addition. Samples were appiied .
under vacuum, sufficient 10 cause approximately 5-10 mL flow through a plastic reservoir witha . -

f‘lter disc, onto the C-1B anridge The water passing mrough the cofumn was dascarded

L
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F

Onoeallsotionhadbeenaddedtomecohm macoiumnwasmsedwumm\:mmes
of pH ad;ustedm (audiﬂedto appw:dmatelypﬂ 2, approximately 10 mL) and two column
] volumes of 15% methanol in water. The vecuum was increased and the column allowea 10’ air

dry. Vacuum was reduced and test materials removed with two 2.5 mL nnses of acetone nto a

coilectionvessal : P e g et T e T *
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- The estenﬁcaﬂon reaction was wried out '.n a water b.atn set to 85 C for at 1east S min:

utes. Samples were allowed 10 cool to room temperature and the reaction terminated =1h the
' addition of dilute sodium sulfate (10 ml 7% wlv) and sod:um phosphate (1 mL 0.1 M),

SandmyquuidqumdPartlﬂon C s

. " The sodium sulfate, sodium phosphate sokstion from the derivatization was extraczad with
10 mt hexane three times to remove the metalaxyl and butyiated CGA-628256 from the water
* phase. The hexane extract was dried through anhydrous sodium sulfate to remove traces of

water and collected in a roundbottom flask. The hexane was evaporated to drynéss wit: rotary |

. Acetone residues from the SPE were brought to dryness under a genue stream ci mtro- _
_ gen gas. Triflouroboron in butanol (BF ;-butanol) was uulized to conven CGA-62826 to its butyl‘
' .;:esterforgasduonaﬁographicdetection. L :

flask evaporators and the residues dissolved in iso-octane. Samples prepared at or -:ar tha .

screening level of 10 ug/kg were brought to a final volume of 2. rnL. Nhlle samo!es pre::..red at

 higher leveis were brought toa '3'991’ final volume. The final extract was anaivznd oy ges. chro- L} B

7 matography

COﬂ&lﬁOl’lS

‘Gas Chrom«;taphic (GC) analysls was conductec utmzmg the followmg equ:or—=nt and '

Hewien-Padtaxd 5890 gas chromatograph equped with a mtrogen phosphoroz.s ..eteCo )

tor, Mode!7673 autosampler and Model 3396 lntegrator C
“Column: qT,-35; 30m(length)x053mrr(lo)
- Flows (mL/min) - i T
o Vcamergas(He) approxunateiyzo -
‘.7 maleup (He): approximatey10- - . - .
' Al approximataly 100 - o D e
"' Hydrogen: approximatety 35 . e

s - I o e

.- Springbom Laboratories. Inc. . . T
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" injoction Vohwme: 4uL . ¢ . oo oot

TR LI The lmtajaxyl and CGA-62826 siock was diluted with iso-octane n order 10 prepare
. ' apgropriate. GC caiibration stancards of appraximately 50, 100, 400 and 200 ug/L. Standard h
* sofutions contained both metulaxyl and CGA-62826. Anmymofmoaamplesmdsi-mamswme
. performed by programmed injection. A standara curve was constructed giotting. the peak re-. .
spnnsn observed vsmusﬂmcom:ﬂnnmgu of the standard injected {cr both compounds.
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The Wﬂgaquaﬂonwasuﬁlzad in calmﬁatmg the anaivhcal resuts: .. . ‘
., r W g
Ana.lyﬁca! Flesuu g = AxDF e

wnera: ' AR A
. Analytical Reauli = cnnceniraﬂon of maulaxyi and caA-sms l,ugmg . e

o : o A = ‘concentration (ug/L) of extracted sample from the regressicn aralysis * :
o D.F = difution ﬂctcr ratio c:fﬁnal mh.:ma (mL) of the sarnnle to nmai mass {grams] cn'
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Method for the Determination of Metalaxyl and CGA-62268 Residues in Rice Paddy Water

METHOD SUMMARY L .

. All samples were extracted using oczadecyl (C-18) solid phase extraction (SPE} column
after filtration and acidification. Sampies were stripped from the SPE columns with acetone and
dried under nitrogen. Triflouroboren in butanol (BF;-butanol) was added and the samptes incu-
bated for 45 minutes. The reaction was stopped with the addition of an agqueous butfer solution
and a solvent extraction was performed with hexane. Samples are concentrated and brought 10 .

final valume in nso-oclme tor gas chromatographic mtrogm phosphorous detection.

EQUIPMENT AND REABENTS

Equipment ; :
1. Balance: four-place analytical balance

2 Separatory funneis: glass, assorted sizes

- 3. Hound bottom flasks: glass. assorted sizes
4, . Powder funnels: glass, asscried sizes
3. Beakers: glass, assored sizes
3. Flasks: glass, Volumetrie, assorted sizes -
7.

instrument; Hewiett Packarc 5890 gas chromatograph equigpea mm a nitregen
Fnosphorus detector, 7673 autosampler and 3396 uu:eg:ratcr
Pipets: glass, Volumetric, assorted sizes
3. Sampie Storage Bottles: Nhamon, assorted sizes with teficn lineg lids ang metas
srimp tops. '
Syringes: Hamilton. assortea sizes
C-18 octadecyl Solid Phase Zxtraction columns: Baker
Temperature controlled water pathy:
Certrifuge tubes. 15 mL "
' Glass fiber filters, 11 cm - :
15, 3uchner Funnels: 11 cm R
16.  Rotary Flask Evapcrator(s) = - ' o
17.  Nitrogen gas ccncentrater acparatus

Spangoerm Laboratones, Inc.
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18. _ Solid Phase Extraction (SPE) apparatus

Reagents

. Acetore, reagent grade

2. Hexane, high purity solvent
3. Methanol: residue grade

- 4, 22,4 rmethyl pentane, [so-octane: residue grade
5. " Sodium sulfate, reagent grade, Anhydrous and 0.7% (70 grams per liter)
8.

Metaiaxyl, lot No. S87-1208, 95.8% active ingredient, supplied by Ciba Ge:gy.‘

Chemicay Corporation, Greensboro, North Carolina -

7. = CGA-€2826, lot No. $85-0650, 98% active ingredient, supplied by Ciba. Gengy
Chermueal Corporation, Greensboro, North Carctina

8.  Butyl =ster of CGA-62826, prepared as 100% active mgreduent syntheSlzed by
Springoorn Laberatories from CGA-62828.

9. BF,-2wtanol: Supelco, Inc. Beilefonte, Pennsylvania, cat NO. 3- 3125M

10. Pona sater. Agricenter pond water shipped to Springborn Laboratories, Inc.
Warenzm, Massachusetts from Agricenter intemational, Incorporated, Memphis,
Tennessee. This water was used to matrix match method validation and quality
contret samples. ' C

11, Righ =-.nty water: glass distilled water passed through high efficiency water purifi-
cation system; Bamsted NANOpure water purification system

12, Sulfuric Acid: 0.5 M {28 mL concentrated per liter)

13. . Seceium Phosohate dibasic: 0.1 M (14.2 grams per liter)

PROCEDURE

Preparat:on Stock

Approximatery ‘ca.) 0.25 gram (g) of metalaxyi and 0.1 g of CGA-62826 were weighea cn
a palance in 100-mufiter (ML) volumetric flasks and dissolved in acetone. The metalaxyl ang
~GA-52826 stock scustions (ca. 1 mg/mL} were stored refrigerated (4 - 10 *C) in 100-mL amber-
serum vials with teflenined lids. Thesa stocks were used, with appropriate dilution, for quan-
“itation (prepared in so-octane) and fortification (prepared in acetone). Instrumentat standaras
‘or CGA-62825 are mrepared after derivatization 1o the butyl ester. Instrumental standards were

' crepared with £oth Tetalaxyl and CGA-62826 in calibration standard solutions.

Springbom Laboratories, ine.
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Sample Forﬁﬂcation

Method validation/recovery samples were prepared |n Agricenter pond water. Samples '
were fortified with dilutions of metalaxyl and CGA-62826 primary stock solutions and resulted in
water concentrations of 100, 50, 10, S, 2 and 1 gg/L (two replicates at each level). Acxiitionatly
four sampies (200 mi) were left unfortified and served as matrix blanks. Recovery exceriments
were performed on two separate days. The first set of samples were prepared in duplicate at 5,
2 and 1 ug/L. The second set of sampies were prepared at 100, 50 and 10 ug/L. The lower

sample set had unfortified samples processed at the screening level (1.00 ug/L. 200 L water
brought to a ﬁnal votume of 200 mL for analysis).

Extraction

Hecovery samples were prepared using Agricenter pond water. Samc:es were smiked wr:h '
metaiaxyi and its acid metabolite, CGA-62826. Recovery samples were extracted from he pond
‘water after filtration and acidification using octadecyl bonded silica (C-18) sciid phase =xtracticn
(SPE) cetumns. The columns were activated with methanol and water accerding to e manu-
facturers instructions prior to sampile addition. Samples were applied under vacuum suSicient to

cause approximately 5-10 mbL ﬂow through the C-18 cartndge The water passing through the .
column was discarded. : ‘ : :

Once all 200 mL of sampie had been added to the column, the colurmn was rimsad. Two
celumn voiumes of water and two column volumes of 15% methanol in water were =2ded as-
nnses 10 wash the column of unbound materialis. The vacuum was increased and ths cclumn
altlowed to air dry. The vacuum was reduced and the test materials removed with 5 m of ace-
tone. The effluent from the column was collected in a receiving vessel. -

4

Denvatizatlon of CGA-62828

Acetone residues from the SPE were brought to dryness under a gentle strearm of nitro-
gen gas. Triflourcboron in butanol (BF,-butanol, 1 mL) was added to eacn sample = convert
CTGA-52826 ‘o its butyt ester for gas chromatographic detection.

-

The esterification reaction was carried out in a water bath setto 85 * C ‘or at apgreximate-.
'y 4€ minutes. Sampies were allowed to coo! to room temperature and the reaction =rminated
~ith the accition of dilute sodium sulfate (10 mL 7% w/v) and sodium phospnate (1 md. 0.1 M).

_Spn‘ngbom _Laporarories, inc.
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Secondary Uquid Liquid Partition

The sodium suifate, sodium phosphate soiution from the derivatization was extracted with
10 mL hexane three times to remove the metalaxyl and butylated CGA-62826 from the butfered
water phase. The hexane was dnod through anhydrous sodium sulf. *2 to remove traces of water
and collected in a roundbottom flask. The hexane was evaporatad to dryness with rotary flask

evaporators and the residues dissolved in 200 mL iso-octane. The final extract was analyzed by
gas chromatography

Gas C:hromatography

Gas Chromato;: ohic (GC) analysis was conducted utiliz:'ng the following equipment and
conditions:

Hewiett-Packard 5890 gas cnromatograph equxppeo with a nitrcgan "nosohorous detec-
*or, Model 7673 autosampler and Model 3396 Integrator
Column: RT,-35: 30m (length) x 0.53 mm (ID)
Flows (mL/min) '

carrier gas (He): approximately 20

makeup (He): approximately 10

" Air: approximately 100

Hydrogeh: approximatety 3.5

njection Volume: 4 uL '

Analysis

The metalaxyl ang CGA-62225 stock was diluted mth iso-ociane 1 crder to prepare

appropriate GC calibration standards of approximately 50, 100, 400 and 200 ug/L. Standard
sotutions contained both metalaxyl and CGA-62826. Analyses of the samples and standards were

-performed by programmea injection. A standard curve was constructed giotting the peak re-

spense observed versus the concentration (ug/l) of the standard injected fcr hoth compounds.

The eguation gbtained from a Linear regression analysis was used o determine the concen-
‘ration ct metalaxyl and CGA-62826 in the test sampie.

Calculations
- The following equanon was uuhzed :n caicuiating the analyucai resun.s

‘Analytical Result (,ug/!.) = AxDF.
‘ahere:

Analytical Result = conoentranon of metalaxyl or CGA-62826 fuglL)

o Springborn Laboratones, Inc.
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A = concentration (y.g.rL) of extracted sampie from the appropriate regression analysis
D.F. = dilution factor, ratio of final volume {(mL) of the sampie to volume {mL) of sample
extracted - ’ o e Now e et ' ’ i -
Springbom Laboratones, inc. _
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