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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: | Metalaxyl

MRID#:  422598-04

'_"Matrix: - Water/Soil |
Analysis: GC/NPD

This method is provided to you by the Envifomnental Protection Agency's (EPA)

. Environmental Chemistry Laboratory (ECL). This method is not an EPA method but cne

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 concernir'fg

| the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
. flynt.elizabeth@epa.gov.
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APPENDIX IV. ME!'HODS FOR THE DEI'ERHINATION OF METALAXYL AND C_:GA-62828
B::SIDUES IN ’OIUHYDROSOIL, VIATEH, AND FILTER PAPER ‘
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| “The analy'ucal methodology for che measurement of melalaxyl ana CGA-62826 residues o
.in sonllhydrosoxl is presented below. The average recovery for fortrﬂed samples was 88.5% =

146% for metalaxyl and 81.2% + 15.4% for CGA-626826

Samples were extracted from soif with 50% methanol in wa:er Samples were centnfugeo

to separate the soiid and liquid layers The methanoi was driven oft using a rotary flask evapgra-
tor.and the compounds removed from the water phase with octadecyl (C 18) solid phase extrac-
_-tion (SPE)} column after filtration and acidification. Samples were stnpped from the SPE columns

" with acetone and dried under nitrogen. Triflouroboren in butanot (BF -butanol) was added ana
the samples mcubated for 45 minutes. The reaction was stoppedwrth the addition of an aqueous .

* puffer soluuon and a soivent extraction was pelformed with hexane. Samples were concentrated -

_and brought to final volume m nso-oc:ane for gas chromatograpmc mtrogen phosphorous detec- L

tion. » . o :
'EQUIPMENT AND REAGENTS . = - .. . . i gl o
:Equrnem T ', Y
a1 -Balance fo..xr-place analyucal balance ’ _' .
2’ Separatory funnels: glass. assorted sizes ¥ ¢ T - ° ’
3. Round bottom flasks: « glass, assorted sizes * . !
‘4. Powder funnels: glass, ... Lo '
5 _.-'Beakers gtass, assorted sizes SR
- Flasks: Volumetric; assorted sizes
.'7. )

- Instrument: Hewiett Packard 5890 gas chromatograph eou:pped w:th a n:trogen
phosphorus detector, 7673 autosampter and 3396 nmegrator - -

ot

Pipets: ‘giass Volumetric, assorted sizes = - ~

I.D

‘and rrleta.l crimp tops. ,

v

10. Syﬂnges Ham:lton assortod sizes - S _ e
="' L G e . . , : ot
k . .
R REVE Springbom Laboratories, inc. -
. b - oot ; -
o . l. :,\':' R
b AR
. . e ; ¥ i v‘ b .
Loy

botttes:. ‘Wheaton; assorted sizes, 2 mL and 200 ,uL gc wals wnth teﬂon unac uds e
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:~ C-18 05‘3"9‘3' 3°lld Phase E:dra:uon (SPE) colurmns: Baker and Analytzchem o

. Intemauonal g . _ , N o C e
Tanpmeuueconmﬂhdumunbamu . —-"*"'~¢' ,?i&:~"f

_ Centnfuge tubes; glass, 15 nglassand 85 mL p!astnc L_ ST

..Glassﬁberﬁltets Tcm ' S T .

Buchner Funnels: 9¢em = . - T

Centrituge e

" Reciprocating Shaker - . T T U e T L

Rotary flask: ‘avaporator(s)
Nltroge'l gas concentrator appaﬁnus

20, - Solid Phase Extraction (SPE) appa'ame LT T T T

m e N

11,

12,
13

"‘-._._‘ ) . Co A T T
Y . - . - . . .

. : »
LI . . S ) : T T A R
Reagents e e B X v R L A

~ Acstone, reagent grade
' Hexane, mgh purity solvent

- 224 trimethyl pentane, Iso-octane: residue grade SN

Sedium suﬂate reagent grade

Metalaxy), lot, No. S87-1208, 95.8% active lngredaent supplued by bea Geugy
. Chemical Corporation, Greensboro, North Caralina o
CGA-62826, iot No. S85-0650, '98% active ingredient, suppiled by Cba Ge|gy ’ »

Chemical Corporation, Greensboro, North Carglina

;' 2utyl ester of CGA-62826, prepared as 100% acmre mgrecxent. %ynthes:zed by':
o Springborn Laboratones from CGA-62828. - A

- 3F,-Butanci: Supelco, Inc. Bellefonte, Pennsylvanla cat NO 3—312=M i :.:;,

Soil: Agncenter scil shipped to Springborn Laboratory Inc. ‘Warenam- Massacnu- o
sens from Agricenter International, Incorporated, Memphis. Tennessee. "'h:s soil -

nas used 10 matrix match rnemoc validation and quality. contrc: samoies.

‘-:gh Purity water (NANOpure water), glass distilled water pas: 2d through a. -

~water punﬁomlon system Bamsted NANOpure™ water puni‘ catior, system,
' Sulturic Acid: 0.5 M (28 mL concemrated per Iner) R
~Methanol: residue grade - . : R
, Sodlum phoephate dibasic: reagem grade '
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oo Approxnnmely (_)0.259ram(g)ofmetalaxylando.lgolCGA-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.Thesestodrsweremed.mmeppropnateduuuon fcr quantitation

- (prepared in iso-octane) and fortification (prepared in acetone). instrumentat star.dards for CGA- e
- 62826 were prepared after derivatization to the butyl ester. Instrumental szandards were prepared
wrth both metalaxyl and CGA-62826 in calrbratron standard eolutrons

.

“Sample Fortﬂicatien DI Sy TR
- Mathod vat:danonlrecovery samples were prepared in Agncemer scil. The so-l samples

were fortified with dilutions of the metalaxyl and CGA-62826 primary stock sclunons and resulted o

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 -
ays e o e T

'
. '

Extraction ‘

- _' Recovery samples were prepared in apprommately 25 grarns cf Agncenter sorl Lt
fEach 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_roundtettom

ask. This extraction procedure was performed a total of three nmes with 2il the hquld lracuon‘

Seing added to the roundbottom ﬂask Upon completion olthe solid hqu:d extrac':on 'r-e r=srdual'
.scit was dlscarded i K : '

S Y i ..--_7,.. o

The liquid phase was placed ona rolary evaporauon anparatus ina .vater bath set a:'

approximately S0 °C. Samgles were evaporated until condensatiort stopped. The water ‘raction

~was peoured into a centrifuge tube and the sample centrifuged for anether 20 rnmules l-“nally the o

::Hwasadiustedtoapprenmatelyzwrmdﬂutesuﬂurlcaud N R '

r. L
. . . D R

The test matenals were remaved lrorn lhe acidifiect water using ec:acecyl bonded silica o
. (C-1 3) solid phase extractron (SPE} columns. The columns were activated with methanoil and

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

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

L

Spn_'ng_l:om Laborarones. lnc.'? .: ' .

+
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Onoeallsotlionhadbeenaddedtotheoohm mecoiumnwasmsedwumtwovmmes .
; oprad;ustedm(audiﬂedtoappmdmatelyszappronmately'OmL)andtwoc:tumn

) volumes of 15% methanol in water. The vecuum was increased and the column allowea 10’ air
dry. Vacuum was recguced and test materials removed with two 25 mL nnses of acetone nto a

LA
coﬂection vessal : \ . e . . ;x“ T T R
. J- . " ot o . ‘ E T . Lt
P Deﬁvaﬂzﬂkmofcms SRR ‘ L B P

. Acetone residues from the SPE were brought to dryness under a gentie stream ci mtro- _

~ gen gas. Triflouroboron in butanol (BF,-bulanol) was utnized to convert CGA—62826 to its outyl‘

: .-*_esterforgaschrormographicdeteoﬁon. L U
. The estenﬁtzﬂon reaction was wried out :n a water bath set to 85 C ‘or at Ieast = min. ;..

utes. Samptes were allowed to cool to rcom temperature and the reaction terminated wwah the . °

" addrtlon of dilute sodiwn sulfate (10 mL 7% wfv) and soorum phosphate (1 mL 0.1 M).

IR SQoondaryl.lquidqumdPartlﬂon S el '
o " The sodium sulfate, sodium phosphate sokstion from the derivatization was extfacad with .
. ..~ 10 mt hexane three times to remove the metalaxyl and butyiated CGA-62826 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 dr"ynéss Wit rotary .
flask evaporators and the residues dissolved in iso-octane. Samples prepared ator~sarthe. .
screening level of 10 ug/kg were brought to a final volume of 2. rnL. Nhlle samo!es prec..reo at

 higher leveis were brought toa larger final volume. The fi ral extract Was anaivznd oy g-- "*"O‘;-T ’
7 matography :

-

\ GasChroma:ographic (GC) analyslswasoonducteo ut:lnzmg thefollowmg equ:or"=-nt and s T
condnions e :
Hewien-Paokard 5890933 ohromatograph equped wrth a mtrogen pl"osphorous uEIeC° )
. tor, Mode!7673 autosampler and Model 3396 lntegrator C
s . - Column: q,-35; 30m(length)x053mrr(lo)
. - Flows (mL/min) .- Py o

t7 - camer gas (He): approximately 20

| - makeup (He): approximatety 10 - P AP
" Hydrogen: approximately 3.5 C .
, . S o -7 .5 . .. Springbom Laborawries.nc. . . Tt . o
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injecion Volume: 4wl . - . ... L ,

T ) metalaxyl and CGA-GM stock was ditted with iso-octane 1 order to prepa:e PR

... appropriate. GC caiibration standards of appraximately 50, 100, 400 and 200 sg/L Standard |

' solustions contained both metulaxyl and CGA-62826. Analyses of the sampies and si:ndards were -

. performed by programmed injection. A standara curve was constructed cictting. the peak re-.
sponse observed versus the concentration {(#3/1) of the standard mpcted fer both compounds.

. The equaﬁm constructed from a Uinear regressicn analysis was.used to de'ermnne me concen- - ¢

- uanonofmeta!axylandCGA-GzEBmme:estsample. o -j_ T

[ . .. - . AU — . N . - . .
PR . Lt . a . . .
* . +! . . . P A

Calwiaﬁons< S T L N DI (I S R

The foﬂow:ng equation was utilized in ca:culatmg the anaivucal res' :s . .
e o “ A

e e AnalyucalFlesm(ugjL)=AxDF A S
IR PR mere - B R
b . Analytical Hesultnconceﬂuanonofmetale.xyl and CqA-62826 {;.g.mg LT T w
o .7 ' A ='concentration {ug/L) of extracted sample from the regress:cn aralysis *
L O.F. = ditution factor, ratroofﬁnai voiuma (mL) of the samole to nmal mass (grams) of
samplsexlracted e g T P - N

RESULTS .~ - S ST "‘1
Analyucal resuns for the recc oty of metalaxyl and CGA-62826 ‘rc~1 so:llrvdroso:l are
- presented in Table 19 and Table 20. The average recovery for metalaxyt was 28, 5% = 14.6% and
«' . CGA-62826was 812+ 15 4% The method limit of ouantification for parent zna metabolite was
- . 1e0ugkg S CL e T

4 . -‘. - ! '.. . “_ ' h' ' P . ‘-"l - o "':l- t T - ' . ... "
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Method for the Determination of Metalaxyt and cm ﬂoaidu'as n Rice Padqy Water
METHOD SUMMARY o -

The a.nalyucal methodology for the measurement of metalaxyl and CGA-£2826 residues

. in rice paddy water is presentad beiow. The average recovery for fortified samples wi - 94.7%

+ 12.6% for metalaxyl and 104% + 17.1% for CGA-62828

. 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
2ried under nitrogen. Triflouroboren in butanol (BF,-butanol) was added and the sampies incu-
sated for 45 minutes. The reaction was stopped with the addition of an agueous buffer solution
ana a solvent extraction was performed with hexane. Samples are concentrated and brought to .

final volume in uso—oc:ane for gas chromatographic mtmgen phosphorous detection.

EQUIPMENT AND REAGENTS

Equipment
Batance: four-place analyucai balanca
Separatory funnels: gtass, assorted sizes
Sound bottom flasks: glass. assorted sizes
. Powder funnels: glass, asscrted sizes
Beakers: glass, assorted sizes ,
Flasks: glass, Yolumetric, 2ssorted sizes :
instrument: Hewlett Packarg 5890 gas chromatograph equippea mth anitregen
shosphorus cetecor, 7673 autosampier and 3386 mtegratcr
3, Fipets: glass, Volumetric, assorted sizes -
3. Sampie Storage Bottles: 'Aheaton, assorted sizes with teflen lineg ‘ics ang rr'e'.al
<rimp tops.
10, Syringes: Mamiiton, assortea sizes
SERAF C-18 octadecy! Solid Phase Zxtraction columns: Raker
12.  Temperature controlled water bath:
12, Cenifuge tubes, 15 my
14,  Glass fiber filters, 11 cm
18. Suchner Funnels: i1 cm
16. - Rotary Flask Evaporator(s)  ~ .
17.  Nitrogen gas concentrator acparatus

NG s LN

Spangoom Laboratonies, Inc.

'1

P e v s b e v
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18.  Solid Phase Extraction (SPE) apparatus

Reagents

Acetore, reagent grade

Hexane, high purity solvent

Methanol: residue grade

2.2,4 ‘rmethyl pentane, Iso-octane: residue grade

- Sodium sulfate, reagent grade, Anhydrous and 0.7% (70 grams per liter)

Metalaxyl, lot No. S87-1208, 95.8% active ingredient, supptied by Ciba Ge:gy.-

Chemical Corporanon Greensboro, North Carelina -

7. CGA-€2826. lot No. SB5-0650, 98% active ingredient, supplied by Ciba. Gelgy
Chemucal Corporation, Greensboro, North Carctina

8.  Butyt =ster of CGA-628286, prepared as 100% active mgredlent synthesazed by
Springborn Laboratories from CGA-62826.

9. BF;-2wtanal: Supeico, Inc. Bellefonte, Pennsyivania, cat NO. 33125M

10. Pona ~ater: Agricenter pond water shipped ‘o Springborn Laboratories, Inc.
Warenzm, Massachusetts from Agricenter intemnational, Incorporated. Memphis,
Tennessee. This water was used 10 matrix match method validation and qualrty
contrct samples.

11. High =.nty water: glass distilled water passed mtough high efficiency water purifi-
cation system: Barnsted NANOpura water purification system

12 Sulfurie Acid: 0.5 M (28 mL concentrated per liter)

13, Socium Phosphate dibasic: 0.1 M (14.2 grams per liter)

LIPS VR

PROCEDURE

Prepéraﬁon =f Stock

Approximatery ‘ca.) 0.25 gram (g) of metalaxyl and 0.1 g of CGA-62826 were weighea cn
a palance in 100-muliiter (ML) volumetric flasks and dissolved in acetone. The metalaxyl ang
TGA-52825 stock scutions {ca. 1 mg/mL) were stored refngerated (4-10 *C) in 100-mL amber-
serum vials with teflen-ined lids. These stocks were used, with appropriate dilution, for quan-
titation (prepared in so-oc:ane) and fortification {prepared in acetone). Instrumentat stangaras

‘cr CGA-62825 are crepared after derivatization 1o the butyl ester. instrumentat stancdards were

crepareq with toth Tetalaxyl and CGA-62826 in canbrauon standard soluuons

Springbom Laboratories, ine.
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Sample Fortiﬁca'ﬂon

Method validation/recovery samples were prepared in Agricenter pond water. Samples
were fortified with dilutions of metalaxyl and CGA-62826 primary stock solutions and resuited in
water concentrations of 100, 50, 10, 5, 2 and 1 ug/L (two replicates at each level). Acditionaty
tour sampies (200 mL) 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, 20 and 10 ug/l. The lower

sample set had unfortified samples processed at the screening level (1.00 ug/L. 200 mL water
broughtto a ﬁnal volume of 2.00 mL for analysis).

Extraction

Recovery samples were prepared using Agricenter pond water. Sammes were soiiked wuh '
metalaxyl and its acid metabotite, CGA-62826. Recovery samples were extracted from =he pond
water after filtration and acidification using octadecyl bonded silica (C-18) sciid phase =xtraction
(SPE} cclumns. The columns were activated with methano} and water according to e manu-
tacturers instructions prior to sample addition. Samples were applied under vacuum suicient 1o

cause a2pproximately 5-10 mL flow through the C-18 mnncige The water passing through the .
column was discarded. : ‘ : '

Once alt 200 mL of sample had been added to the column, the coluran was rirsed. Two
celumn voiumes of water and two column volumes of 15% methanol in water were =2oded as -
rinses 10 wash the column of unbound materiais. The vacuum was increased and t== column
allowed to air dry. The vacuum was reduced and the test materials removed with 5 - of ace-
tone. The effluent from the column was collected in a recemng vessel

Derivatization ot_ceA-szazs _ :

Acetone residues from the SPE were brought to dryness under a gente strear~ f nitro-
gen gas. Triflouroboron in bistanol (BF-butanol, 1 mL) was added to eacn sampie = conver
CGA-62826 to its butyl ester for gas chromatographic detection.

-~

. The esterification reaction was carried out in a water bath setto 85 * C ‘or at aperoximate-
'y 4€ minutes. Sampies were ailowed to coo! to room temperature and the reaction erminated
with the accition of dilute sodium sulfate {10 mL 7% wiv) and sodium phospnate (1 m4. 0.1 M).

Springborn Laborateries, Inc.
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Secondary quuid Uiquid Partition

The sodium suifate, sodium phosphate sotution from the derivatization was extracted wrm
10 mL hexane throe times to remove the metalaxyl and butytated CGA-62826 from the buffered
water phase. The hexane was dried through anhydrous sodium suif. *= to remove traces of water
and cotlected in a roundbotton flask. The hexane was evaporated to dryness with rotary flask

evaporators and the residues dissolved in 2.00 mL iso-octane. The final extract was analyzed by
gas chromatography

Gas Chromatography

Gas Chromato;: iohic (GC) analysis was conducted utilizing the followin'g equipment and
conditions:

Hewlet-Packard 5890 gas cﬂromatograph equ:pped with a nitrcgan onosohorous detec-
tor, Model 7673 autosampler and Model 3396 Integrator
Column: RT,-35; 20m (length) x 0.53 mm (ID)
Flows {mL/min) ' '

carrier gas (He): approximately 20

makeup (He): approximately 10

' Air: approximately 100

Hydrogen: approximatety 3.5

‘njection Volume: 4 ui '

Analysis

The metalaxyl ana "‘GA-62825 stock was diluted mth |so-oc:ane 11 crder to prepare

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

-performed by programmeo injection. A standard curve was constructed piotting the peak re-

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

The eguaticn obtained from a Linear regression analysis was used 0 determine the concen-
‘ration ¢t metalaxyl and CGA-62826 in the test sample.

Calculations . ‘ , .
- The following equation was utilized in caiculating the analytical resuits:

Analytical Result (,ug/L) = AxD.F,
‘nhere:

Analytical Resuit = concentranon ot metalaxyi or CGA-62826 mgIL)

o Springbomn Laooratorios, inc.
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A = concemtration OsglL) of extracted sampie from the appropriate regression analysis
D.F. = dilution factor, ratio of final volume (mL) of the sample to volume {(mL) of sample
. extracted . Cos e ' '

RESULTS

" Analytical results for the recovery of metataxyl and CGA-62826 from rice paddy water are -
presented in Table 21 and Table 22. The average recovery for metalaxyl was 94.7% + 12.6% and

- CGA-62826 was 104 + 17.1%. The methed limit of quantification for parent and metaboiite was
" 1.00 pg/l. | ' ‘

AsPringbom Laboramnes, inc.
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