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ENVIRONMENTAL CHEMISTRY METHOD |

Pestcide Name: Fludioxinil (Cga-173506)

MRID #: - 443823-14
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 Ehzabeth Flynt at 228-688- 2410 or via e-mail at

flynt.elizabeth(@epa.gov.
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A method for the analytical determination of CGA-173506 and dcgmdzucs (CGA—
Dawt 339833, CGA-192155, CGA-265378) in soil was developed: by ABC Laboratories,
----- o+ e 0e s Ines (ABC), Columbia, MO. The limit of quantitation (LOQ) for all anatytes is
0.010 ugfg (ppm) based on fortification experiments.” The fimit of detsction
t..Y .1’ .(LOD) is 0.0025 pg/g (ppm) for CGA-339833 and CGA-192155 based on the
' . +..u . U lowest standard concentration injected with an 8 g/mL soil extract concentration.
' The LOD is 0.0050 n¢/g (ppmn) for CGA-265378 and CGA-173506 based on the
+ 1 lowest sandard concentration injected with a4 ,,Iml.. soil extract concentration.
‘... e 7o s A two. columit. switching HPLC system!is used to.quantitatd ‘sampiss with
ultravicle: (UV) detection.
B R B - R T ok L U P B L B S P e

. i
. . c L Petan .~ i, A L ke e
e« i BT o Bomeiple SO g T Lhnoaet STTR SRS g

"¢ ™} - Extraction of analytes from the soil is accomplished by shaking for two, 10 minwe

Y e -t .. peviods with 0%, aceronitrile (ACN):9% reagent grade water:1% glacial acetic
. ) acid (ROAc) containing 50 mg/L butylated hydroxy toluene (BHT). . Solidsare .. { .°
.o separated from the liguid extract:by centrifugation, ' The extraction solvent is
N e reduced to between 0.5, to 1 mL using vacuum rotary.evaporation, . The extract is . - . .
then diluted to0 2 5 mL volume for injection onte the HPLC system for quantitaion . - °
p 7o, of CGA-265378 and CGA-173506..A 3.mL aliquot of the exmact injected for

R P T CGA-265378 and CGA-I‘BSOG is then concentrated with a Stream of nitrogen to .
" 2’15 mL volume prior to injection orito the HPLC system for quantitation of
. - COA339833 mnd CGACIS2LSS,

iihidet B IR SRR S i
L A U IR TESTR: ¢ RLA LY § (R TRV WSRO R A
IL  MATERIALS AND METHODS
LT T‘;‘r [ - CTEAL Lt e A [ R T S R L TNT TN T A SN
L A SRRERETL AW . L e L T R

' Similar appamatus may be used for this method if deemed acceptable.

1.0 Balance, analytical (Sartarious 1702 MFP8) or equivalent
2.0 Balance, top loading (Mettler PM 200),
3.0 Boule, polyethylens, Silgan disposable 8 oz round, wide mouth, dwposable
40 Centrifuge, IEC Centra GP8
5.0 Centrifuge tubes, 15-mE graduated
6.0 Culture mbes, 16 X 125 mm glass
7.0 Cylinder, graduated 50-ml.
. © 8.0 Cylinder, graduated 1000-mL

;
!
N
"« .ABC Méthod No. CGAG11656/Soll - Page 14 -
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9.0
10.0
T 11.0
12.0"
13.0
14.0
- 150
. 16.0
- 17.0
18.0-
19.0

210

B.  Reagenns and Analytical Standards

T

Cylinder; greduated 2000-mL. ~~ T
Flasks, flat bottom; 500-mL '
Funnels, powder, 75 mm : )
Glass wool (Fisher caz. # 11-388) A ' R
Pasteur pipets, disposable )
Pipettes, glass, class A certified, various volumw

Pipenes. repeater pipatters, various volumes ’

Rotary evaporator, Strong Innovations -

. Syringe, Hamilton, 500 «L

Vacuum pump (Welch 1402)

" Ultrasonic bath (Branson 3200) . °
20.0 -

Vials, autosampler, clear, 12 X 32 mm, 2-mL <
Vortex mixer (Thermolyne Maxi Mix If)

"~ Other brands of reagents may be substituted provided they are of equivalent purity,
produce adequate recovery of all analytes, and a reagent blank produces oo
interferences. Use of other reagents has not been explored by ABC. Coae

1.0
2.0
30
40
5.0
6.0
7.0 ~
8.0
9.0

" 10.0.
1.0}

Acetic Acid, glacial, Fisher Scientific

- Acetonitrile, HPLC grade, Burdick and Jackson

Ammonium Acetate, ACS reagent grade, S\gma

Butylated Hydroxy Toluene, Sigma

Dimethyl Sulfoxide, certified, Fisher Scientific

"Reagent grade water (Type 1 water), Labconco Punﬁﬂmon Sysn:m .
Phosphoric Acid, ACS reagent grade, J.T. Baker. - .
CGA-339833, Standard reference material (Ciba-Geigy), Greensbom NC
CGA-192155, Standard reference material (Ciba-Geigy), Greensboro, NC
CGA-265378, Standard reference material (Ciba-Geigy), Greensboro, NC
CGA-173506, Standard reference material (Ciba-Geigy), Greensboro, NC

o ' . N

ABC Method No, CGA011696/Scl! - Page 15
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1.0 Extraction Solution: Combiné 1800 mL of ACN with 100 + 10 mg of
BHT and m:x 1 d.lsm]vc che BHT. « After the BHT is dissolved, combine
"180 mL reagent gmde water and 20 mL of acetic: a.cxd (HOAC) with the
ACNBHT nuxmrcznd rrux Mah-.frr.shdaxly :

- Joae P
2.0 ‘D:luuon So[venl: for Sta.ndards Combme 100 mL of ACN, 395 ml, of
reapgent gradewan:r andS mE of HOAG and mix. r
X e oy T
3.0 Mobile Phase(t.* Pmpare 40% ACN 60% reagent grade water:5 mL/L
HOAc (used for the isocratic chromarography of CGA-265378 and CGA-
JF(. 173506 on the first column;*a Zorbax SB-CN HPLC column). For each
liter of mobile phase. combine 400 mE of ACN with 600 mL of reagent
grade water and add § mI/L HOAc, Mix the solution by stirring. Filter
through a 0.45 um filter membrane using a vacuum or sparge with hd.lum
fora mm:mum of 30 mmuts befor: use,
"'u SRS i Vet T Y
4 0 ; Mobile Phase 2 Prepa.rc 20% ACN 80% reagent grade water:S mL/L
. HOAc:0.1 o0 1.5 gIL NH,OAc (usad for the isocratic chromatography of ...

" CGA-339833 and CGA-192155 on the first cofumn,. 2 Zorbax SBCN. . -
HPLC columny). . For each liter of mobile phase, :combine 200 mEof ACN.. . . .-

msmmofmgmtgmd:wam add 5 mL/L of HOAc and an amount
of NH,OA¢ that will ‘give separation of. CGA-339333 and CGA-192155 =
with 2 minimum of a 5 mb retention volume for the CGA-339833 peak. ...
. .. Mix the solunon by’ sumne. Filter through 2 0.45 um filter membrane .
; { unngavammmorspargemm hehum fora rmmmum of 30 minutes before .. -

*
o PPN P . .
A ¢4's,_.. ’ ..J.,A- e b-

i '55'0 " Mobile Phase 3; ‘Prepare %0% ACN:10% rag:nt grads water:5 mL/L

" HOAc “(used’ t0 r:gmeran: the first colu.nm, i Zorbax SB-CN HPLC
- " ¢olumn). For each liter of mobile phase, cnmbmc 900 mL of ACN with
100 mL ofmgngndemandadds mL/L of HOAc, Mix the
solution by stiring. Filter through a .45 um filter membrane using a
vactum or sparge with helium for a minimum of 30 minutes befors.uss,

6.0 Mobile Phase 4. Prepare 40% ACN:60% reagent grade water:5 mL/L
HOAC:0.20 g/L- NH,OA€ (used isocrarically on the second columns, which
are Prod:gy ODS2 for, the determination of CGA-339833 and CGA-
192155). For eazh liter of mobile phase, combine 400 miL of ACN with
600 mL of reagem grade water. Add 5 mL of HOAc and 0.20 g NHLOAc
for each liter of mobile phase. Mix the solution by stirring. Filter through.

ABC Method No. CGAG11696/Sail - .Paga 18 -
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a2 0.45 um filter membranc usmg a vacuum of spa.rge with hehum for a

minimum of 30 mmum before use. "

7;0 Mobile Phase 5. Prepare 50% ACN:SO% reagent grade water:5 mL/L

HOAc (used isocratically on the second columns, a Zorbax ODS and -

Spherisorb ODS2 HPLC columas for the dstermination of CGA-256378
and CGA-173506, respectively). For each liter of mobile phase, combins

:, 500 mL of ACN with 500 mL of reagent grade water and add 5 mi/L of
HOAc for each liter of mobile phase. Mix the solution by stirring. Filter
through a 0.45 um filler membrane using a vacyum or spa.rge with hehum
for a minimum of 30 minutes bcforc use.

-

HPLC Columnns and Supplies -

Substitution of HPLC column brands may be acceptable if similar retention -
characteristics and freedom from mawix imerferences can be demonstrated, If °
other columns are substituted, the secondary separation characteristics (ammenivm -
ion concentration) for the substituted columns will have to be explored. The.

secandary interactions related to the SB-CN column are strong for alt the analytes,

while secondary interactions for CGA-339833 and CGA-192155 are also very -

strong on the ODS columns used. See the section, K.1.0, Discussion of Special

Chromatographic Separatmm Achievable for help regarding HPLC coium.n
selection. .

’
.

1.0 4.6 X 150 mm Zorbax™ SB-CN (5uin) column (cat no, 883975.905)

20 4 X 12.5 mm Zorbax SB—CN (Sum) cartridge guard column (cat no.
820674.916)

3.0 Zorbax Reliance™ guard column hardware kit (cat no. 820529.901)

4.0 4.6 X250 mm Zorbax ODS (Sum) column (cat no. 880952.702)

50 4.6X250 mm Phenomenex ?rodxgy"" 5 ODS2 (5um) column (cat no.

" 006-3300E0)

6.0 4.6 X 250 mm Spherisorb™ CDS2 (S,um) cartridge column (Phase
Separations part no. 839540) .

7.0 Column end fittings for Spherisorb mnndge columns ('Phase Sepa.mnons

.- pantmo, 614100)

&

.

ABC Method No. CGAG11596/S0il - Page 17
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As the referente substances used in " this znalysns have not been completely
evaluated 2t this time, general labmatnry safety is adwsed (e.g., safety glasses,
gloves, e, should bc used) LT

Smda.tcL.iq]u.nm" N

* ‘Aftér ‘prepararion;- smndard solunons are ro be stored in brown glass bottles.

Smmm:s for :a:h of the fou.r a.nalym are pmcntad in Figure L.

- 4

1.0 "ana:y Stcx:k Standard Suluuons Each primary stock standard solution
is prepared individually by weighing the respective reference matesial into
2 weigh boat 10 achieve an approximats 10 mg weight. ' The weight of the
individual reference marerial is recorded {to 0.1 mg), and the material is

. % ransfarred to.a 50 mL volumeric flask using 10 mL of ACN. The

standard for CGA—I‘BSOS 1s dxluted wn.h ACN lo volume.
ey

R ,,{I'hercmmnmgsmnda:dsoluuonshachOtoSSnﬂ.mgcnIgmdewm
-+ ‘added:to each; then 0.5 mL HOAc added-io-the volumetric, and the-, -
;} . . volumetric swirled -to mix the contents. The solution is then made to

E volume with reagent prade water. -~ The solutions are again mixed by
- inversion or,an vitrasonic bath may be used to assure the reference
materials zre in solution, The conceatration of each stock standard
solution, comrectad for percent purity, is caleutated. Primary stock
N ..sqliuﬁgnsar:mb‘estumdinafrm(a.ppmximlf -20 *C) when notin . .
R R S R U TP
2.0 Stock Mixed Stendard and Splhng Soluuons Mixed standard and spiking
‘ soluucms are made by diluting the primary smck standards using diution
salvem(ZO% ACN:79% reagent grade water:1% HOAc). The stock mixed

- sundard is prepared by adding an'aliquot of the individual stock standard

-, solution, containing 1000 pg of the reference standard (0 2 100-mL

* } voluietrie flask. The 100-mL flask is then dituted to volume with dilution

. solvent to give a 10 ug/ml. mixed standard solution. The 10 ug/mL mixed

¥ "' condard solution is also diluted t make a | ug/inL mixed standard spiking

solution. All mixed standard solutions should be stored refrigerated
(approximatety 4 "C) when not in use. Make fresh every three moaths,

3.0 Standard Curve Solutions.- The standard curve, -used o calibraie the

instrument, is prepared by dilution of the 10 ug/mL mixed standard.
Standards are prepared by dilution with standard diluent 1o be 1.0, 0.50,

1 % . ABC Mathod No. CGA011896/Soll. - Page 18
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’

0.20, 0.050, and 0.020 ug/mL. Al mixed siandard solitions should be -

stored refrigerated (approxxmazely 4 °C) when aot m use. Make fresh
monthly. .

The 0.020 ugimL concentration should be used in lhc standard curve for

the determination of CGA-265378 and CGA-173506. The 0.020 ug/mi -

standard levei may be omitted from the suandard curve for CGA-339313
and CGA-192155 determinations as the matrix concentration for these
analytes is doyble that of the CGA-265378 and CGA-173506 screening

levels, The different standard concentrations are injected onto the ~
chromatograph to bracket and develop a smndard response curve fora -
defined group of sampies. The standard curve solutions a:e a.lso used .

spike fortfied samples.

Indmdual Analyte Spiking and Stendard Curve Solutions, Individual

smandard solutions are prepared by pipetting an aliquot of primary standard .
solution, equivalent to 400 g, into a 100-ml. volumetric flask and dilufing -
- with dilution solvent. This 4 zg/mi standard is then sedally diluted to give
an individual HPLC injection standard by diluting 10 mL of the 4 ug/mlL -
standard solution o0 50 mL with dilution solvent. This .80 ug/mL

standard solution may be used to Ldenufy retention times fur the individual

" analytes.

Smuls_amim :

P
'

Step by step instructions follow for extraction of soil and preparation of the

concentrated extract for injection onto an HPLC system. Flgurc 2 gzv:s the st:p;
for exwact pmducuunmaﬂow chart format.

10 WuthU 10 lgofsml mtna?jO-mLphmcbotdn

2.0

- 440

Foruﬁamon solunons are added at dns time to fnmfy sam'ples at the

appropriate fevel. Allow the fortification solutions to remain on the matrix
< for 5-to 10 minutes prior to addition of exwaction sclvent. .

Add 100 mL of extraction solvent (30% ACN:9% reagent grade warerr [ %
HOAc + 50 mg/L. BHTY) to each sub sample contined in a 250 mL boule.
Cap the bottles and place on 2 linear oscillating shakn' for 10 tninutes on
high (280 omuz.nuns!mmutc) : . )

Rmvemebon!sfrmnmesha]nua.nd place into groups of two. Balance
each pair of bottles by adding extraction solvent lo have the gross weight

ABC Method No. CGAG11696/Soll - Page 18
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e Lk “agree to: within 0 g g Pia.cc nch group across from each other on the

ca s L ." mfugg-l‘-‘r cans NSTIE N
R ¥
, 5.0 Centrifiege at 3000 Pm ror 2 mmuces or a longer period as required to
' A e produc:aclarsupmmmnt. ’ i
et I Y A T LR S PR .a.-‘"1

B H’* 6. 0‘ " Reméve the botles from the’ centnfuge "Decant the extraction liquid
R - through 2 powder funnel plugped with glass wool (to remove the floating
i -A» - particulate matter) ﬁned on top of a SOO-mL ﬂa: bottom flask.

. by R !.llﬁ.. VIR R T . . R T :
PR A X | AddSDmLofextm:nonsolventandresuspmdlhesohdsbyuppmgmc
“ev o vdaat Dot extraction bottle and shaking by hand vigorously. Then place the bottles

on the shaker on high for 2 second,-10 mintte shaking period.

BO Agam balmcemepmsofexmon bottlés with’ extraction solvent as
oo ey mdumedmstep“.boveandcenmfugeasmstepswe
‘9_0 Thehqmdxsdecanmd:hmughthesameglasswoolplugasmemml
S mﬁ'?'-"muonmlmtmmﬂmmmaSOO-mLﬂubmm.
R U At F w ALy TR A |
w00 TheghswoolpluglsnnsedeIOmLofexmsolm:andm
ghsswoolplugxsdxmn!ed. T . N

110 Thcvolumcofﬁw.exmuswducu!:oﬂjm 1 mL by vacuum rotary
"evaporation using a 20 to 40 *C water bath. By swrtng out the

R b evaporation in a colder water bath, foamning and bumping may be avoided.
. e NEE Aftermoaof!hcACNhasbwlcvapommd.dtamthecvapmmwaps,
andwarmthcmbad:mspwdmcevapomnnofﬂmaquwuspomm
ofthe'extract. ' T ¢
o eed etz ML by :-‘,’14 RO R I B
. Note that in order to nchl:veacwpmhle recoveris, steps 12 to 15 must
i Lw g ‘be followed] « at 4 * ok L S
- . R I '1"‘ Sl |‘ . :"A"""'

,12 0 . Transfer the r:mzmmg extract.volume to a:15-mL gradua.wd centrifuge
tube,’ P:pct 20 m.L of ACN into the SOO-mL ﬂa:cbomm flask.

R .—1. .v‘,
N I Gmpthcncckofthaﬂaskandholdtheﬂasksotlmﬂu:nockr.sma
1w D4 Y T - horizontal position. -Whilé in this pdsition,. turn and swirl the flask in an
“ultrasonic bath so that the solids on the sides of the flask come into contact
with the ACN while iz the ultrasonic bath. The flask should be rotated a
2 1M et~ sminimum'of three revolutions over a 30 sscond petiod while hoiding the
S0 A e flask in 2 horizonal position, in ofder to disledge the solids deposited in a

id g a. b fa .

e e 3
(IR ot

=1 ABC Method No! CGAOT1856/S0il::" Page 20 .
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4‘$.‘

13.0

14.0

5.0

'ﬁng during rotary evaporation. The flask is then tumed so that the flat
bottom portion of the flask rests on the bottom of the ultrasonic bath, and
the ACN and solids comamed in l.h.e flask are sonicated for ancther 15

.,seconds : :

TheACN rinse from the flat bottom flask is-then transferred to the 15-mL
centrifuge nibe contaiming the original extract. Two milliliters of reagent
grade water is then added to the flat bottom flask and the sonication prour.ss
in the paragraph above is repeated.

The aqueousnnsefmmmeﬂatbouomﬂukmaddodmrhe lS-m.L
cenmrifupe be. If the volume of the tube goes above 5.0 mL, reduce the .

- volume with a stream of nitrogen and a 30 to 40 *C water bath to zchisve
"2 5.0 mL volume,. If the volume of the tube is below 5.0 mL, add reagent
- grade water to achieve a 5.0 ML volume. Vortex the 15-mL centrifiuge
-tube briefly and centrifuge for 10 minutes on a table top centrifuge. -

Transfer 3.0 mL of the extract from step 12 above to a fresh 15-mL

centrifuge tubs using care not to disturd the solids. Use a stream of v

nitrogen and a 30 to 40 "C water bath to reduce the volume of the extract
to i to 1.5 mL. Bring the volume of the extract to 1.5 mL with reagent
grade water, vortex,.and centrifuge for 10 minutes on a table top
centrifuge. Place the éxtract into an injection vial and analyze for CGA-
339833 and CGA-192155. .
Transfer an afiquot of the solution from step 12 above to an injection vial.

Use care to avoid transfer of solids and analyze t'or CGA-265378 and CGA-
173506

Ifsamplcmctddunmsmmqumdformﬂywresponsembemﬂnnm
analytical curve, then dilute with dilution solvent used for the standards (20
ACN:79 reagent grade mr:l HOAc).

[R—1 [ E . *

ABC Method No. CGA011638/Sall - Page 21
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S BRERICTEEIES - A BELC_ChmmmgmphuﬂmmLmsmm w1
et noe Rl ' A

[ERICIEE =5 BRI A Shmad.m HPLC sysu:m was used 10 chromamgraph the extracts and standands

for this method. Similar instruments are accepuable substitutes. The system used
. employs three analytical HPLC columns with column to column switching and UV
T rr .o deection. ‘A schematic of the hydraulic configuration for the analytical system is

e e =shown in F:gurc 3. General mstmmcnt paxa.meters are given below.

Ad;usunent nf mobxlc phase eond.mons may be required to provide resolution from

matrix peaks and produce desirable retention times. In gencral, mobile phases

(LR B *must produce retention.times providing 4°to10 column. void volumes., The

. .. w74 % 1 retention volume for the first analyte peak on the first column should be 3t0 5 .

»o2pet elov 7, column volumes.: The last analyte peak should zpex at no more than 12 column

. . ... v volumes for the first column.. All columns used as the second column should

e ~ + 'w provide 4 to & column volumes. If the columns specified do not provide thess

. o 7. . retention volumes; then the mobile phases should be adjusted. See the section,

. K.1.0, Discussion of Special Chromatagraphic Separations Achievable in this
. . RN ) reportmaffardca.sxcrmobllephasccomponmtadjuslmmts

~|'i- B ,_3,-‘, T S ' LN s |

. R Indmdualmmumﬂnpammmammcmdndwuhmnhualynujmn - Condidons - .

, © . wwb o nd ro 1 may vary-from the general description given below to account for variations in-

L moblle phase prepamnon and the rr.lmnnn time variation of individual columns. .

e e e Tnjection Volume. - Inject 200 L. foF CGA-265378 and COA-173506 of
300 uL for CGA-339833 and CGA-192155. If adequate signal to noise is

STres e o " v, a.chmved for the lowesr. slnnda.rd lower injection volumes may be used.
. R . PR “uy _ o
b 2.0 ¢ Autosamplcr R.I.n.se Soluuon 40% ACN:60% reagent grade water,
!‘ St dgtder evg oo 3.0+ UV Detection. . R TR TP
. P U LML L P SO RO S A
i . Lo Compound, 5. Wavelensth
CGA-339833 275 nm
f o : CQA-192155 . 285 nm
: , ' CGA-265378 268 am
CGA-173506 268 nm

.. ABC Msthod No. CGAQ11698/Soll - Page 22 . -
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1.0

2.0

3.0

4.0

ST

‘Notnial Retention Times for Column 1 at 1 mL/min flow *

_1- - = t

First Cclwnn Speuﬁm.nuns

A Zorbax SB-CN 4. & mm mtema.l dxam:u:r by 15 cm Iength with 5u CN
packing materiaf with 2 Zorbax SB-CN 4 X 12.5 mm canridge guard
column was used as the first column. A similar column may be used if

- analyte and marrix peaks are demonstrated 1o be resolved adequarely. Since
- . this is the initial column used, recovery of analytes and separation of matrix
, cosxtractive peaks through both columna must be d:monstra.ted

". First Pump Flow Rate : .

A flow rze of 0.7 to 1.5-mL/min may be used for this analysis. The

* normal flow rate is 1.0 mL/min, but may be lowered or raised depending.-

unmehackpmmofmumjynml columns during the column swnr;hmg
time when the two mlumns are connected in series. |

] Fitst Column Mobile Pha.sc for CGA- 265378 and CGA-173506

Aw% ACN:60% mgmtmdnwmmths mL/L: HQAc (Mobﬂr.Phaz
1) is used to elute the analytes isocratically from the first column.  After the

- analytes have eluted from the first column, the mobile phase is immediately
" taken  90% ACN:10% reagem grade water with 5 mi/L HOAc at 2

mL/min (Mobile Phase 3) for 5 fifutes to remdve the strongly retained

" sail coexracted compounds. After § minures of pumping mobile phase 3,

mobile phase 1 is again pumped for 10 minutes at 2 mL/min to equilibrate

* the column prior 1o the next injection. The 2 mE/min flow rate is lowered

tolmLImmforulastlmmum;morwmemtmjecnontoanowfor
ﬂowraheconststency during the next m;ecunn

. Time (min)

Lompound
CGA-265378 - - 7-8.
CGA-173506 9.1l

-'An example chromatogram for the two analytes with the mobile phase and

conditions specified above is shown as Figure 4. The peaks in this
chromatogram for CGA-192155 and CGA-339833 are shown to

“damonstrare their elution ‘order relative to the non-poiar compounds.
Variations in columns or mobile phase can cause these two compounds to

ABC Method No. GGAO11698/Soll - Page 23
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' ", "o . move such that they may co-elite. - They will be separared from the non-
polar compounds on t.hc 0oDs2 columns

PR
5.0 Esla.bhshmem of Swnchmg Valve Tmm n

LD e T TR I LI 2 R
! W= . T The SB-CN column is eluted with 1.0 mL/min of mobile phase {. The
VLot A <" eluant from the column is directed to'a UV detector set 2t 268 nm
- LT  wavelength, Chromatograms are acquired for three replicate injections of
.o * the 1.0 pg/mL. standard. -Retention times for é2ch of the analytes must be
4 *. . within 0.1 minutes' for each of the three injections. If retention times are

notwuhmiOOSmnm:s,mesystemshouIdbeevajumdandformpan'ed
before analysis is started. *The column should be timed for the volume of
injection to be used for analysis, Lifferent injs¢Gon voluinss will influence
w7 P A0t ttio o the retention dmes. To correctly set the peak window, the same injection
LU R R R volum=mmbeusedfarummgasusedforthcanalyns
R O S

Y. The peak tailing fa.l:tur (calcula.t:d a 5% of peak height) should be less
" than [.8 for all of the analytes eluting from the SB-CN coluowm. If
ST b exedstive tailing is observed, replacement of the guard column is indicated,

prcaktaﬂmgusullunsausfaaan mplamemofthna.nalyuulcolmn TR

e “mdmggd T e s
R o LA - < N
o W h. v .Estabhshmm: of sw:t::hmg valve times for the SB-CN columa should be
S T performed routinely after any of the following have occurred; 1) The
7T, 7L column has not been used for a day, 2) A new mobile phase is made, 3)
T B “ “Any suggeston-of retention tme shifting such as drifting peak hmght
T T ruponse after the smond mlumn or 4) Injection volume is changed..
AT T A AR E AR g te 8
Y Swm:hmgva]veumesfnrusz:rofmedmntfmm:heﬁrncnlnmnmﬂw

mdwlummmmmmemfernmcsmﬂenmmpassaﬂm
injections made during the column timing procedure. Tiuslsacoumphshed
**. - by overaying chromatograms acquired - during column timing. The
swmhmgva.lve|mnanonnmclssutobejustasthcamlyumlpcakm
from the base fifie. ‘I'hcmn:hmgmlvammm time 3 set to be just ag the
peakm.lzmm:sbackmmhnc N
- h o
The switching valves are placed in series (se= Figure 3) so that the flow
ot 00 L oo from the SB-CN column can enter the first valve (Valve A) and can be
D ocw g - dinected to 3 second column. When Valve A is in the initial position, the

r.'-, T «~+. - flow continues through Valve A and into Valve B. As either valve position .

St et Ah.me ¢ooo - ischanged, the fiow from the SB-CN .column is dirccted onto the secand
L A i R column Lo Lo I H

+ . ABC Methdd N6 CGAQ11696/Soil. & Page 24 ™. -
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" 60 Sccond Columns Lo

el T Two 4.6 mm imérnal d;a.me:er %25 cm lmgth oDs (S,um), columns are

. . to . used as the second calumn for the znalysis of both CGA-265378 and CGA-
! - 173506. The two columns are used by connecting each one of the columns .

N P A ' . 7w .+ " waswitching valve (see Figure 3}.~ A Spherisorb ODS2 cartridge column;
. . {(CGA-173506 cut) ar a Zathax ODS column (CGA-265378 cut) have both .
- ) . ) ) _ been usad sucmsful!y as second cnlumns L chmmamgraph these u:tm:ts
Dral e . ) s < fur the respective compounds. -

7.0 Pump Flow Rates for’ Secand Colirmns , .~

Aflowrartof 1 mz‘ml..'mmmvbeused forthmeolumns Thznm'mal

" back pressure of the analytical columa.

RS ’ : . - ’8.0_ SeetdeclumnMobxlePha.se T S R v

Themobﬂeplnseusad for both columns:siOﬁ ACN:50% m.guugnde
L o - ' L T RPN wamrwnthinﬂJLHOAc(MobﬂcphucS) N

L. - H alysi E

3 w0 EmColwma | el Tt

’ . 'f-?' T . - seetion-L1.0. | A similar column may be used if analyte and marrix peaks
) : ’ ) . aredemonstrated to be resolved adequarely. Since this is the inidal column
S % .77 "7 used, recovery of analytes and freedom from matix coextpaCtive peaks .

S T ot ﬂnuughbmhcolmmumustalwbedemonmmd

l 20 First Pump Flow Raté - . - ‘ . ' i

RIS : ' 1
[ Ty

LR

) - . Ve A nonnalﬂcwm:xslDmUnun,bulmaybelcweredormseddepmdmg
’ L ' s mﬂlsbantpmofﬂmamlyumlmlumnsdurmg the column mtdms
o . - o -+ time when two columns are connected in series.

+

. . o 0 Aﬂowran:ufO?taISmIJnunrnaybeusedforﬂusamlym'l'he

. T ‘30 First Column Mobile Phase for CGA-339833 and CGA-l92155

' .. : A?.O% A(_'.N:BO% mgmr.gradewammdl s mIJL HOAc and 0.1 to 1.57
' : _ ¢/L NH,OAc (Mobile Phase 2) is used to clute the aralytes isocratcally

RS

o B - - * fiow rate is 1.0 mL/min, but may be Iowared or mscd dcpendmg on the

o . . Specifications of the first column are the same as that column listed under -

it

from the first column,, Afer the analytes have eluted from the first -
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columz, the mobile phase is immediately taken‘to 50% ACN:10% reagent
gmdcwamrmthSmlJLHOAcmZnﬂJmm(MobﬂePhaseS)forS

©add a0 P4 P70 rminutes 1o remove the strongly. rerined soil coextracted compounds, Afer -
P LTl C e L minutes of pumping mobile phase 3, mobile phase 2 xsagmnpumped for
e 103N . 200 V0 minutés| a2 mL/min o equihbra:: “the column prior to the next
B s L5 injection. 'nmz mL/min flow raie islowersd 10 | mL/min for at least 1
fnd o g 08 N it prior 5 the ekt mjecnon to allow for ﬂuw rate consistency during
SRmET TS e s "ﬂwn:xtm;ecuon' ‘:i.-“r'{‘ L “‘JH‘"hH B

4.0  Normal Ret?:_‘tfmi Times for Column 1.at 1 mil/min flow

.Cnm:mnd. < - Jime (min) - &
CGA-339833 - T8 4y
CGA 192155! e _.,‘3) 9 ll o J‘qhﬂ

LI Y S Y 2

w7 |"'j. ,_“;... t-. S-S

Ane:zmp!cchmmmmformerwoanalymmmmemobﬂnphaseand
conditions specified aboveushownastgureS
FOUL L aa s SR AN~ LT

SETW
5.0 Estahhshm: nf Swm:bmglValve Times .

Iorky msa—cummmummxommofmphmzmm-.,.-_'
. . eluant from.the column directed to the UV detector set-at 268-.om
wavelength. Chromatograms are'acquired’ forthreemphmmjecnmsof
the 1.0 pg/mL standard. Rmnnnumuforad:ofﬂxeanalytesmustbe

Eraatiors ':’: o b7 within 0. 1 miutes for each of the three injections. If retention times ate
z:mq,.,.av".‘ _\1 W mmm+oosmm,m the system should be evaluated and/or repaired
#3024t before analysis is started. The colismn should be timed for the volune of -

L] PR I gE W S '?

mjecnonmbcusad foranalyns. Dxffauum;ecum volumes will influence
theretennonmnes andttheakwmdowmybcmmoorrecﬁy

The peak tifing factof (calodiaied ot 5% ot'pmk height)’ should be less
- et e ]hanleoral!ofﬂnofmﬂytsdumgﬁomMSB—CNwhm!f
;h-:“::‘; " ,sg “).: ‘_;mmhnguobscwad rcplacemuuafthegua:d column is indicatad.
- T “[fpukmﬂmg:ssuﬂummfacmry, replanemenr.ofﬂ:ennalyucaleolnnm

e T P P S

B na, mmd Lol avey FOIPORSe! aﬁer the second colunm or4) Injecnon volume is changed. .

- 0 ,f" ' ¥
v
N

24 +ABC Method No. CGA011696/Soll ' Paga 28 . '

g ik ti beow s «"'-1 f' [P WL S R fS =

Sl Sy .F.mbushm.-.m of switching vaive times for the SB-CN column should be
: ™ “performed routinely afier any of the following have occurred; 1) The
- N (_:.,‘,‘.co!umnha.sno:beenusedfcraday,Z)Anewmobﬂephasc:smade »
: ,,* ol ’E,Anysuggesumofmmnmumesh:ﬁmgsuchasdnﬁmgpakm
%
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_ Switching valve times for transfer of the ehant from the first column w the- -
* - second columns are set so that the transfer times will encompass ail thres * . '
- injections made during the column timing procedure. This is accomplished -
+ by overlaying chromatograms acquired during column tming. The -
.. 77 switching vaive initiation time is set t0 be just as the analytical peak rises ’ ’
, from the base line. Thcswmmngvalvcremmnmclssatobejustasme '
p&k tail comes back o base lmc

. e & - ¥

Thcsmmlungvalvesarep!acedmm(secl’igureS}sodlauheﬂow

= -, from the SB-CN.column can enter the first valve (Valve A) and can be

"7 directed to a second column, When Valve A is in the initial position, the-

- . 'ﬂowcmninmdmghValchandianalch-'Asciﬂmrnlvcposiﬁon

o, R is changed, the flow, fmm the SB CN column is du'ected onto the swond
=i o "acolumn, B o

60 SecondColumns. -k : ' T e - T _' . .’,‘.9

i

. Two, 4.6 mm internal d:amcmr X .5 om length (S.um) Prodigy ODSZ

o T . columns are used as the second column for the analysis of both CGA- .

339833 and CGA-192155. ~The two ideatical columns are used by = - &
connecting each one of the colurrms to a switching valve (see Figure 3). ' *

Y Bmtresulu have been obtained by. usmg the specified ODSZ columns. - . . ﬂ}n-
. F C " K3
70 mmpnowkm , ) e L o %

et E B e ey S iy
e v Aﬂdwmmoflto2nﬂjmmmaybeusedfot:h&columns. The normal T

. AT , back pressure of the analytical columa.,

8.0 Smnd Column Mob:le Phase '

' mmobﬂephaseusedfnrbothmlumsxs40%ACN60%mentg§adc
©.  water with S mL/L HOAc and 0.2 g/L NH,OAc (Mobile phast 4). - * ¢ .
: e . (E " . : ™ .
; k e : : oo 4
N T S
. ABC Method No. CGAD11696/Soil - Page 27 . »
. v ' ™ '
<, . - e
. - & i s ;
¥ . )
o AR e
f ’ -
- ! .“:‘ . A .". e t

ﬂowra.teulOmUmm,butmaybelowemdormscddepﬁmlgonme _—



. 1o e, ABC La.bommncs No CGA0116961501I Revision'No. 05+s .+... + .._.r - . Pape22:

[ P s r=rr— ~ T - i —— P e

c v e K ou Medificaions and Petenzial Probiems - . »
Ut Ty I SERDRNES P Lkl . Jrrad
SR g MR r e L, e T .
o e e tT 30 : stcussxon of Special Chromatographic Separations Achievable
r‘; it r ; f Aﬂofﬂmespec:alcondmunsamdxscussedmmablelhechmmmgraphcr
Uy h’" gl : l"' . 1" r.opr:par:mobll:phascsthat maybeusadwrcsnlvcanalytes from matrix
R R *pakslfnmded Adm:mnaﬂy,whmsmmngmthnewculmu,lhe
chmnmgmpn:r may not be able to use the same mobile phases indicated
. b e .in this method for the SB—CN or the Prodigy ODS2 columns. Hopefully,
LR T T this * iséussion ™ will - Be” a “valuable ‘aid in establishing accepable
SEe W LY AP chromatography cundmons wn:h new' columns, or provide zn analyst
“ha ™ e e T b gnfamiliar with 'thiS method Soime” ifsight into the special separation .
(Tebe ee?ioheotat TS characreristcs refated'1o the SB-CN and the Prodigy ODS2 columns.
P L T st Neeat D r ol L L At

Chromatographic separation and retsntion: times are dependent on ACN

concentration for all analytes on all colurns and all compounds do respond

in a reverse pkase manner, 'Additionally, separation and retention ime for

CGA-339833 and CGA-192155 rely heavily on ammonium Ion !
1+ concentration (0 to' 2 g/L NEOAc) on both the Zorbax SB-CN column and

“and - COA- 192155 retention times: on both columns decreass a3 the . v
.ammenium on concentration incréases with the acidity and ACN levels -

hgld constant.; The retantion time effect of ammonium fon concentration -

is greater for CGA-339833 on both the Prodigy ODS2 and.the SB-CN .

column than for CGA-192155., The difference in ammonium ion effect for
CGA-339833 and CGA—192155 on both these columns (SB-CN and the

Tap wa f¥ e tn e, Prodigy. ODS2) is so grmthauheduucn order of CGA-335833 and CGA- -,

Coxe pat v, o« 192155 canbe invened.: .Additicnally, | CGA-339833 may not elute from

! ﬁwsecolunmsmmeabsenceofammomummn It has been found that all

‘of these conditions identified for individual' coluntns a.re able to provide

. slable retennnn umes for analysr.s 2oL
et MY T**”' s“"?‘.’.“f’?‘.’ ?“j‘??‘ss‘cﬁrcpi“f“, g

N ‘.’I-': -~ ¥ c L T

To find the proper concentration of ammoniunt ion, it is easier 1o prepare
220% ACN:80% reagent grade water mobile phase with § mL/L HOAc,
remove a portion of that mobile phase and add enoupgh NH,OAc to attain

a 2 g/L concentration. By using the gradient pumps to mix these mabile
phases, one'¢an guickly identify the proper concentration of NH,OAc to
achieve accepuble retention and resolution for CGA-339833. and CGA-. .
192155 on the SB-CN column.

. . N o v Tlom . S
e O3 Y
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+ the Prodigy ODS2 under acidic conditions (5 mL/L HOAc)...CGA-339833. ... ..
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. e 2 By using differerit concentrations of NH,OAc. the retenuon umcs for CGA-
- : : o+ - 339833 will move preatly, while CGA-192155 wilt move i 2'lesser extent.
- " Separation of the CGA-339833 and CGA-192155.from each other. or from
o PR . mawmix interferences may be achieved by a.djusung the NH,QAc and ACN o
: conceatrations in the mobile phase. . i

oo . Retention timés for CGA-265378 and CGA<173506 are not gﬁacted by.
.. L ) . . NH,QAc.- When using the 20% ACN mobile phasa discussed in this .
L © 7, section, the tetention times for both the CGA-265378 and CGA-173506
; oo analytes is greater than 20 column volumes, however, if the mixed
. w0 +  standards are used 10 time the columns, these compounds will eventually-
o edute. . :

T

. 30 ' Separations on ODS Columas P
¢r* . . Evaluation of ammonium ion concentration on QDS columns gave a more
B proncunced effect for CGA-339833 than for CGA-192133. An ammeonium
) A 1. # ==+ - jon effect was not noted for CGA-265378 and CGA-173506. It hasbeen! . 7
AR - . found that the use of the Prodigy ODS2 column does not provide the:
. s s v+ 4 i resolution for matrix peaks for both CGA-265378 and CGA-173506 that:  ©
"¢« - - the Zorbax ODS ind Spherisorb ODS2 columns provide, respectively. 7

. ‘ . . All of théss ammonium ion interactions, in combination with ACN
s - concentration on both the SB-CN and the ODS columns, may be used to
.. "' enhance resolution from matrix peaks {(interferences) if the nesd arjses. <™

ore 4D Regmmﬁm"ofSB-CN-HPLCCo[umns ) . - e

o _rAﬂ:rcxmndnduscuftheSB-CNcolnmn,nha.lbemfoundﬂ:axlh:pak

.+ " ghape deteriorates. This is evidenced by tiling ‘or split peaks found during
—_— o timing of the SB-CN column. These columns have besn successfully
, . © «  restored to obtain the criginal peak shapes for all analytes by pumping 40
. v to 60 mL of 100% dimethyl sulfoxide thmugh the column with r.hc fiow
U AR ‘reverscd rhmugh r.he column, o oo . .
RS s.o,'».LossorAnalyzu : ' o
Rncovetyofanalymcanbemﬂmced byﬂmt:chmqucusndwhm
o - w L reconstituting the rotary evaporaed soil extract. . It is imperative that the .
T e e * meconstitution method be followed as indicated in this method and the soil . -
: : uuac:s be used and gencmed as indicated in this mcthad

P
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Seeb e w3l W UCGA- 173506 and CGA-265378 pariigon into the soil coextracted material
Vot ‘“"J TR and misst be removed by the addition 6f'ACN first, then sonication used to

ML N jimnuvetheanalymsﬁnmlhcpmctpmmdsoxlcmxmcts This ACN rinse
Aot B S * " is'then transferred from the flask,. andﬁna.llytheﬂaskmsedmmm.gem
gmdcwaxnr bt m;r.!k__ -

FEA ot e "7 The concentritad ‘extracts infectsd for the polar metabotites (CGA-339833
0T nT ~’ ‘J ~3 a.nd CGA-192155), should not be used for the analysis of the non-polar

e ""

BVl vl G Y merbolites, The non-polar merbolites paftition into the precipitated soil
w0 K _'. S e cocxtncnvasgmemwdbymnomglheACNdunngwnmmmn.
e BT LB R T oD T e Tt g L LN

. T!'e non-polar metabolite cx:ru:ts should ' not be used- for analysis of the
polar merabolites as the tevei of ACN will cause the polar metabolites to
move from the retention wmdow estabhshed for célumn switching on the
first column,

[ R R A ot i TR % I RSP B T T T y Bobtte T

Wl l ' During dev:topm:m of this lnethod «t"was_noted that CGA 265378
WL T s :—'- - pecoveries wers severely reduced in'the presence of acetone or cthyl cther.
S TR Lf T was hypothesized that there was an oxidative conversion to some other
._ Sk oAb D L 0 dnidentified analyte.. Low. recoveries were also noticed with increased sofl: ..
: AcLs%m . U 7. organic matter such as foundiin‘the thatth-sod (0 to 7.5 ¢m) from a turf
- plat study. In order to powentially buffer this loss, the initial method...

e et mRin sl £contined 50 ppm ‘BHT.inthe extraction solution,

KR £ B +r

aad Cow

L PR LI RO N1 I .Confinnamrv ‘l"echmqur.sl D hemita 37000
No conﬁ_:matory.aqalys:s.pméedu:e has been developed at thistime.. .. -.

Seostr s Timi 070 o Time Requireent 30w s L RS e

FURSTIIIE -+ S S T R I ¥ T RLI NPT = SEL R

A R P _ -Ausetiof 12 samples can’ bé extracted during a six hour period by ane

UES TS S R p’e'rso WL LR L e

ol e B AR T B - P N TR £ R

Chmnmogmphy is m:omphshed using automated equ:pmcm A setof

twelve samples will require 20 injections of extfacts and standards at a run

time of about 30 minutes each. * An entire set of extracts can be injected in

about 10 hours Data reduction requires an aﬂdmona.l 2 hours.

N - R T I TR R o
TedT o dwidombeloo, mjecuonnt‘mesetmustberep&wdmordermasqumdataforrhesecmd
beee tumnboor o gmupofana]yts "The'same amount of.time will be required for the-
B N PN I LR T LR .
} ’ T o
* &
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second m]ecr.ton set. 'I'he total u:su-umcnt time r::quu'ed for 2 sct. uf 12
- samples is a.ppmxlmalely 20 hours o
S . r . . ' ' I B S [

St s MULTICHROM™ is 2 éoriputer program in Use at ABC which aliows for data
acquisition, data analysis, results reporting, and information management. Peak
response for sandards and sample extracts are measured using the MULTICHROM,

" system. The MULTICHROM system uses the concentration (ug/mL) versis peak:
mponsetofomamgmsmncurveand from that interpolate the concentration of
analytes in the extvaers, This value is then converted to parts per million (spm) in’,
the sample by entering the finat sample volume, any dilution factors, and the xmusl
sample weight imo the MULTICHROM program. MULTICHROM aimx!ans

/' sample concenrations according to the following equation: - '~ - =

) ppm found o fogmL found) x (final volume mi) x (dx!unan _fm)
. Lo £ mmpls we:g}n' >

The dilution factor if required, is mlculamd as follows. 1f no dilution is needed,
thma 1 ummedmm&tcmlculanm

' ! volume (mL) S
dilution factar = Jﬂ""—__
o aEgua: volume (mL) T

Dau.mmmcMUI.'I'ICHROM program are then euzmd into Excel® r.ocalcula:n
the recovery of fortified sampies. Recovery of the fortified samples is calculated:
by subtracting the peak response for the control (average if more than ene contrdl
mmanmplesu)fmmthepeakresponseofmeforﬁﬁedamplumdmm
interpolating the concentration in the fortified exu'a::t Recovery is then calculated

" ‘according to the follovnng formula: = -

" reent regg-pg;? .M"M.

Fe ppm fortified f T

Mmsmre deterthinations for samples are pcrfcmr.d a;:cordmg o the ABC soa’

" moisture determination SOP FC 1.7.3. This SOP requires that samples be dried
in an oven at 105 *C ovemight, removed and weighed. Samples are retumed to
the oven for a second drying period and rewsighed to prove that the second dry

. weight is within 