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ENVIRONN[ENTAL CHEMISTRY METHOD

* Pestcide Name: Quinclorac (BAS514H)

MRID #: 440845-04
Matrix: Soil
Analysis: LC/MS/MS

i

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not 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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BASF Corporation ' T T -
Agncultural Producl.s. Researeh Tnangle Park, NC 27709 ,
ot e ” A
STATEMENT
of the Quality Assurance Unit . -
! ‘ i ! i
Protoco) Number: 95117+ .- : .- T T et
: Type of émdy' Method Validarion ' . .
oo, - ' L "\
- The quality assurance unit of the testing fecility at the ARC bas mspcm.ed and/or audited !hﬁe pmtocols Illd interim*’

report and reported its findings to the study director and to management.

Date of inspection’ Reportto study difector ~ = - %7 A
. atid to mapagement & R - -

. August 16, 1995 : Auguse 16, 1995
July 17, 1996 : July 17, [996 -

i . %1\.5&"' C'Qu-;/""" /f’ll'-!-l"t /7’7( .

Quality Ass {' nit ‘/ Date
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STATEMENT OF THE QUALITY ASSURANCE UNIT

BASF Protoce! Number: AS5117 . .
Alta Analyical Study ID: BASNCO1A-6 . -

: maQuWMmUMdmwm.mmwmmdmmwm
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- Date Reported to Date Reporied 1o BASF
Date of Inspection Alta Management Study Direclor and Managerment
101285 1031585 11713195
10/30/95 13195 1114395
31196 319196 412096
31296 anose . A5
41498 A5/96 411406
418096 4106 419,96
81696 5516 SM0/98
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iy A Weagraff Date
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. RESIDUE DETERMINATION OF BAS 514 H (QUINCLORAC),
AND ITS METABOLITES BH 514-2-OH AND BH 514-ME IN SOIL USING LC/MS/MS

[ VR : . + M
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STUDY DIRECTOR: Jeannine Jordan AR R
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ALTA Laboratories _
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Method Number: D953 i Report Date:’
ABSTRACT: T P : .

This method is for determining residues of BAS 514 H (Quinclorac) and its metabolites BH 514-2.0H and BH 514-
ME in soi. For the extraction of Quinclorac and BH 514-2-0H, soil samples are first extracted with 0.1 N NaCOH by
shaking. For clay soils where the extraction nceds to be more extensive, the samples are refluxed. The samples are.
centrifuged, then an sliquot is acidified and partitioned with 8:2 methylens chloride/ethyl acetate. The extract is
taken to dryness by rotary evaporation, and then reconstituted into an appropriate volume of the mobile phase. If
soil samples are refluxed, BH 514 ME, the methy] ester metabolits is converted to parent Quinclorac and is
analyzed as parent equivalents in the melhdd. If a shake method is used, it is necessary to analyze for the methyl
ester separately, For this determination of BH 514-ME, soil samples are extracted in a mixture of methylene
chloride, ethyl acetate and methanol. The extract, first separated from the soit by centrifugation, is aken to dryness
by a nitrogen stream and reconstituted in an appropriate volume of mobile phase. The final quantitative
determination of BAS 514 H, BH 5{4-2-OH, and BH 514-ME Is made by LC/MS/MS using multiple reaction
monitoring. The limit of quantitation for each metabolite is defined as the lowest fortification that was successfully
nm through the method. For this method it is 10 ppb. The average recoveries for BAS 514 was 85.3% +/- 3.6(n=6)
for the shake extraction and 95.3% +/- 7.7% (n-l 3) for the reflux extraction. The average recoveries for BH 514-2-
OH was B1.7% +- 4.5% (n=6) for the shake extraction and 83,6% +/- 8.4 {n=13) for the refiux extraction. The
average recovery for BH 514-ME Is 89.3%+/:3.3 (n=13).

GMJORDAN)S14METHI.DOC - .. o T T I
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1.0 INTRODUCTION AND SUMMARY- '+ - ...

. ’ 1.1.  SCOPEAND SOURCE OF THE METHOD

+ ' '

l‘.l_.l s@gp,' G e e P

e . This method is for detenmmng rcsldues of BAS514H (Qulnclorac) and ils melaboht:s
wr wor o« BH314-2-OH and BH 514-ME in soil. Metabolism studies show that in addition to”
S parent Quinclorac, BH 514 2-CH and BH 514-ME are minor soil metabolites. Also,
. ... . shownin bali: (Refe l).du:tnth:::idlnmm:eanulncioracl

V
i wam  we. = SOlution of sodivm hydroxide is needed to free the Quinclorac from the soil. For saudy
[R— - or sandy loam soils, extraction is accomplished by mechanically shaking the soil in 0.1
N N MaQH for | hour, For sofis with & clay content, it is best to use a more exhaustive
*{ .. ...  cxtractionusingareflux of 0.1 N N2OH for | hour. The samples are centrifiged, then
. care - e 8O allquol is acidified and partitioned with 8:2 methylene chloride/ethyl aceta!e The
A extract is taken to dryness by rotary evaporation, andg then reconstinsted into an '
W ... . . - oppropriste volume of the mobile phase. The final quantltatlvu determination of BAS
L, .. 514 H and BH 514-2-OH is made by LC/MS/MS using mulup[e reaction monitoring.
. The methy! ester metabolite of Quinclorac, BH 514-ME, is a very minor metsbolism
. - —e— .. product. When refloxing the soil in 0.§ N NaOH, this minor product is converted and
o omen s - Atialyzed as parent Quinclorac, The shake method is nét sufficient to hydrolyze the
- ..ester. Therefore a separate extraction had been developed to analyze for BH 514-ME
. . for the use in conjunction with the shake method. For this detennination of BH 514-
. —-. . . ME, soil sampled are extrzcted in a mixture of methylene chloride , ethy! aceiate, and
- . methanol. The extract, first separated from the soil by centrifugation, is taken to dryness
[ by a nilrogen stream 2nd reconsituted in an appropriate volume of mobile phuse The !

T - final quanntanve determination of BH 514-ME s made by LC/MS/MS
be = -0 - - .

. P - - - . T [N . .
L ll.2,-Sourca, e e e e e mmen P I T

This method was developed at BASF Corporation, 26 Davis Drive, Research Triangle
Park, North Carolina 27709 and ALTA Analytical, 5070 Robert J. Matthews Parkway,
El Dorado Hills, CA 95630, This method for Quinclorze determination is 2 variation of
" BASF Method AB903 “HPLC Method for the Determination of Quinclorac G3-7-
T dichloro-8-quinolinecarboxylic acid) and its Metabolite BH 514-1 (3-chloro-8-
quinolinecarboxylic acid) in Soll” (Reference 2) This method also extracts with sodim
3 Irydroxide and partitions with methylene chiloride. Final determination of the free acid it
B ) " by HPLC using column switchirg. The limit of quanitation of this method is 0.05 ppm.
Co *  To edsire a lower limit of quantitation of at least 0.01 ppm, the method of analysis was
L “modified t6 use the high sensitivity of the LC/M$/MS, .

= . 'I'h:sstudywasmnmedon August 21, 1995, L

]
,
|

T e S S T e ow LA B o
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. PRINCIPLE OF THE METHOD

Page 9 of 48
REFERENCE SUBSTANCES
Commaon Name: Quinclorac
BASF Code: BAS 514 H .
Chemical Name: 3,7-dichlero-8-quinolinecarboxylic acid
*. Empirical Formula: CiuHsCliN O, '
Molecular Weight: 242 -
Melting Point: . Above 237°C . .
Appearance: White, Solid
Odor: Odorless
Solubility - at 20°C; (g/100 g solvent, 20°C) .o
Water: " 62x 107 Toluene: <0.1
Acetone 0.2 - Ethyl acetata , 0.1
Acctonitrile <01 n-Hexane <0.1
Dichloromethane <. NaOH (0.1 N) Readily
Ethanol 02 Soluble
Common Name: 2-HydroxyQuinclorac
BASF Code: BH 5t4-2-CH
Chemical Name: 3,7-dichlore-2-hydroxy-$-quinotinecarbaxylic
: acid
Empirical Formula: CpHChYND, .
Molecular Weight: 258 ’ . ’ ' . T
Common Name: Quinclorac methy! ester
BASF Code: BH 514-ME .
Chemical Name: 3,7-dichloro-2-hydroxy-8-quinolinecarbox;
Empirical Formuta: CuHyCLN O, )
Molecular Weight: 256 . T

For BAS 514 H (Quincloerzc) and BH 514-2-OH, soil samples are exzacted in 0.1 N NaOH, cither
on a mechanica] shaker or refluxed, centrifuged and decanted. The basic extract is then acidiftad
and partitioned with 8:2 methylene chloride/ethy! acetate. The methylene chloride extract is taken
to dryness by ratary evaporation using vacutm. For BH 514-ME, soil samples are extracted in a
mixture of methylene chloride, ethyl acetate, and methanol. The extract, first separated from the
s0il by centrifisgation, is taken (o dryness by a nitrogen stream and recansituted in an appropriate
volume of mobile phase, The firal quantitative determination of BAS 514, BH 514-2-OH, and BH
514-ME is made by LC/MS/MS. The limit of quantitation for €ach metabolite is 0.01 ppm.

GMIORDANISHAMETHLDOC -7~
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20 MATERIALS AND METHODS i T
21  Equipment Suggested SizesManufacturer
Rotary evaporator: . " Buchi Rotovapor or equivalent
N-Evap (Nitrogen Stream T . .Organomation Assoc. or equivalent
Centrifuge: - -t IPCPR 700 Refrigrated or
, Equivalent -
Mechanical shaker: © . Iamke & Kunke! HS 501D
Mini Centrifuge: : Capsule HF-120 Miffipors or
. : i. ©vi.,  equivalent T.5mb0.4S
' Lo i _micron nylen ;
Centrifuge filter for mini-centrifuge: MSI or equivalent - .
Scparztery funnels; T ' 250mL, 125 mL
Flat i:onom_ flasks: T ' ‘"|300 mL . ’
Centrifuge glass tubes with 50 Fisher Scientific
" teflon lined screw top flasks | - .l U '
GlassBotles A T )
Volumetric flasks: T 4 10,25, 50, 100 mL
Volumesric pipeties: L) 0.5,1,5,10,25mL
Graduate pipettes: ' “ tmL . ’ .-
Long stem funnels: o - x Smmid “
Conieal inserts: i 3 I 2000pL Varian ot equivalent
Autossmpler vials: Svet T 1S mL Varien or equivalent
Phase Separator Paper: ’ ] © 150em1PS.. .. s
Magnetic stirring bars . 25&m
Reflux condenser Standardjoint "' £
Stlrring hot plate . Coming PC-?Sl PR
. UltrasonicBath . . “.- ' Braason 1200
N Topleadisgbatanes T T o o
. Other general hborutory‘glass\-arm and ;upplics. A o
: -. ﬁcﬁmlimsforMobthm C T
Mobile phase A: Add 100 mL 50mM ammonium acetate and 1 mL of formic acid to 900 mL of
water
Mc:i;::hase B: Add 100 mL. 50mM ammonium acetate and 1 mL of fortnic acid to 900 mL of
met 1

GMIORDAN)ST4METH1.DOC




BASF Method Number: D9513 T o " Pagellofd

22.  Reagentsand Chemicals . . " Suggested Soucce/Preparation

Methylene Chloride " Baxter Healthcare Corpnm:on B&J Brand
CAS 75-09-2 - _

Acetoniteile . Baxter Healthcare Corporation, B&J Brand
CAS 67-56-1

- Meihano! Baxter Healthcare Corporation, B&J Brand
. CAS67-56-17"  °
Water Baxter Healthcare Corporation, B&J Brand
: CAS 7732-18-5
Ethyl Acerats, Baxter Heallhcare Cocpamlon, Bé&:J Brand
. CAS 111-90-0
Formic Acid 95-97% Aldrich Chemical cat#10,652-6
) CAS 64-18-6

Hydrechlorie Acid Aldrich Chemical cat#25,814-3,
CAS 7647-01-0

Ammeonium Formate Aldrlch Chemical cat15,626-4 -

) CAS 540-69-2 - -

Ammonium Acetate Aldrich Chernical cat¥37,233-]
CAS 631-61-8 .

Sodium Hydroxide, Aldrich Chernical cat#31.951-1

] CAS 1310-73-2 .
23 Standard Substances snd Solutions

Standards Used:

BASK Code Lot Number. Purity
BAS 514 H 39/182-1 99.0%
BH 514-ME L33215 999 -~
BH 514-2-OH 00820-63 98.6%
Standards supplied by:

BASF Corporation

Agricultural Products Group

P. Q. Box 13528

Research Triangle Parik, NC 27709

Standards are to be maintained frozen (<5°'C} until ifs use, Standards were characterized as

required by 40 CFR part 160, FIFRA Good Laboratory Practices. Infornation on the synthesis and )

subsequent characterization of these substances is available to BASF and is located at BASF,
Corporation, Agricultural Products Group, Research Triangle Park, North Carolina.

Solutions of standards are to be refrigerated (+4® C) during their use in this study. Stock solutions

(! mg/mL) are to be made fresh every three manths. Dilutions of the stock solution are to be
made monthty.

GMJORDAN)SI4METHI.DOC
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2.3.1

13

s Pagel2of48 -

1.

Standard Solutons for Pt

NOTE Stnmge containers for standard soluuons are amber bottles with Teflon®-lined

screw caps. These ions ere suggested. Different preparation and concatitration
schemes may be used I.m:l addmonal standard concenmhons mny be prepumd a.nd used
as needed. .

P '-r o

.» Steck Solutian P . . ,
Prepare a 1.0 mg/mL BAS 514, BH $14-ME, and BH 514-2-0OH (powder) stock sululion\

- by scparately weighing an appropriste amount into separate volumeric flasks, Use

232

methanol as the solvent, For example, weigh 25.0 mg of Quinclorac into 2 25.0 mL

volumetric flask. Dissolve with methanol and difute to the mark. .

T
NOTE: LN T
The solubility of BH 514-2-OH is best uhi:ved by adding 100 pg of | N'NaOH. After
:ddmon of base dilute to r.be mark with methanol. .

Ptepare a 100.0 pg/ml ::omlnned standard solution by transferring an appmpua.tn
emouat of each of the 1.0 mg/mL stock solution with 2 volumetric pipat inte 2 vohumetric
flask (typically 5 mL of 1.00 mg/mL stock solution inte a 50 mL volumetric ﬂask)
th.ne to the mark with methano!.

Pttpa.re the 10.0 and 1.0 pg/mL standard solutions by maktng dilution oﬂhe 100. o
pg/mL solution with methano),

Prepare 0.1 pgfml. standard solutions by mnkmg dilution ofthe 1.0 pg/mi. solution.

Prepare the 50, 20, 10 2nd 5 pg/pl standard solutions by making dilution of the 2.0
#g/mL solution with 50:50 methanol/50 mM Ammonium Acetate solution. For example,
to prepare 50 pa/ul solution pipet 2.5 ml of 2.0 pg/mt solution into a 100.0 mL
volumetric flask. Dilute to the mark with 50:50 methanol:water.

GMJORDAN)SI4METHI.DOC ’ . L e ' L ‘__‘_, ' Cn
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3.0 ANALYTICAL PROCEDURES-

3.1.

3.2

QUINGLORAC AND BH 514-2-OH EXTRACTION
Smpl& are homogenized first by grinding with an appropriate mill with dry ice to maintain'the

3.1.1

NOTE

. integrity of the samples

Weigh 10.0 g of a soil sample using 2 top loading balance into a 150 mL glass
centrifuge bortle, FOR SOILS WITH A HIGHER CLAY CONTENT A REFLUX
EXTRACTION IS NEEDED: Weigh 10.0 g of soil into 2 250 mL Erlenmeyer flask
equipped with groud glass neck. Add a teflon encased stirrer appropriate for the size
flask. As required, fortify control samples with appropriate volumes of fortification
solutions. Go to Step 3.2.1

It is recommended that at least two fortifications and one untreated sample (control) are
run with each set of samples to monitor method efficiency. Typically, one fortification
sample at the limit of quantitation is run along with one fortifiction sample at 2 higher
level. For each fortifizd sample, an appropriate volume of standard solution is added to
1 control sofl sample by volumetric pipet. For exampts, for a 0.01 ppm fortification,
pipet 1.0 mL of the 0.1 pg/mL standard solution into the control sample. Fortifications
are made into the samnple before the 0.1 N NaOH is added to the sample for the initial
extraction. ' . .

EXTRACTION OF RESIDUE
FOR SHAKE EXTRACTION

3zt

322

Add 50.0 mL of 0.1 N NaOH and shake for 1 hour using the mechanicel shaker.
Centtifuge the sampie for 15 minutes at 3500 rpm, or until the soil is completely
and the supernatent is clear, then carefully pipette a 25 mt
aliquot into a 250 ml separatory funnel, The centrifugation step is very important! Ifthe
i artici Goto Step 3.2.2

..Add approximately 1 mL HC1 to the 25 mL aliquot to change the pH to <2.0. Go'to
Step 3.3.1.

For Reflux Extraction ' . _
32.1.1 Add 50.0 mL of 0.1 N NaOH to the Erienmeyer flask and reflux for | hour using chilled-

water condensers and & hot plate equipped with a stirver. $tir the soil sofily and check
the apparatus frequently to prevent the sample foaming and boiling over. After | hour,
let the sample coal, then carefully pour most of the mixture into 2 cenwifuge tube. It is
not necessary to get all.of the solution and do not rinse the bontte. Centrifuge the extract
for 15 minutes at 3500 rpm, or until the soil is completely separated from the extract and
the supernatent is clear, then carefully pipetie 2 5 ml aliquot into a 125 mi separatery
funnel Save a portion of the solution left in the bottle for re-analysis if necessary. The
centrifugation step is very important!

particulates, repeat, Go lo Step 3.22.1,

3221 Add spproximately 0.5 mL B8% formic acid to the 5 ml eliquet to change the .pH to <

2.0, For both, measure the pH with pH Indicator strips. Gio to Step 3.3.1.1.

GMJORDAN}SI4METH1.DOC
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33 METHYLENECHLORIDEPARWONCLEANMP
. For Shake Extraction : : ol LT

331 Extract the aqueous contents (25 mL) of the s:parawry funnel with a 50 mL portion of
dichloromethane: ethy! acetate (8:2). Shake the funne! for 2 min, end allow the layers to
¢t [ separate. Scparate the organic layer and pass throngh phase separation paper into a 250
' mL round flat b Do not take Isions! Repeat twice more for a total of 3
. partitions. Rinse the phase scparation paper with the methylene chlondc cthyl acetate
o . solvcnr.,andaddr.hcrinsemthcﬂask.ﬂntoswpllz.

. ! NOTE- The cenmfuga step 3.2, 4 should have removed all particulates that will cause
.t cmulsmn;Lathesamplssitmmlmmlsepamuon It‘neoessa:yr.he sampleunbe
- -centrifuged to aid sepamtion .
332 Concentrate the combined extracts to 5-20 mL us:ng a mmory evaporator with water
bath at 40°25°C. Transfer the extract to 2 test tube using methylene chloride as a rinse
and mtmgen evapomc b dryness in a water bath at 40':!—.5'C.
For Reﬂux Extracticn ) : n
331 Ex!m:t the aqueous ( 5 mL) of the separatory funnel twice with 20 mL (2x20=40
+ total volume) pactions of dichle h ethyl (8 2) Shake the funae] for
'+ 2'min, and allow the layers 1o separate: Separate the organic layer and pass through
phase separation paper into 2 50 mL glass container. Cap the 50 mL glzss container
and shake. Remave a 20 mL aliquot and transfer to a 50 mL round bottom flask. Go'to
33.1.2; . -

. N
. '3.3.12° Concentrate the combined fraction 1o $ mL using 2 t rotatery evaporator with water bath
" al40°:5°C, Transfer the extract to a test tube using methylene :h[oridc as arinse, and
. - mtmgen evaporate to dryness in 2 waler bath at 40‘15"‘(1. '
- A

* o+ .
< 34  LC/MSMS ANALYSIS SAMPLE PREPARATION
.. 344 For the control, 0.01 ppm procedurals and samples, add 0.5 mL methanol! 50 mM
ammonium acetate (1:1) to the dry extract residue, vortex and sonicate for approximate
2 minutes. Dilute other procedural fartifications as needed. Filter through  0.45

micron nylon filter capsule or centrifuge on the mini centrifugc untif all the soluiion has

beenf]b:md.
Lo st e . . C e
342 'Placea200ul.ooml ingert into 2 I.S nglassauto sampler vial. Transfer the filtered
Lo0tloes et golution Into the 200 L conical Insert in the 1.5 mL glass autosampler vial.

- 35 BH 514—METHYL ESTER - EXTRAC‘I"ION OF RESIDUE . o
o 3.5.1 Weigh 10.0 g of a soil sample usmgaiop loading balance intoa 150 mL glass

v centrifuge bottle. As tequired, fumfy control samples wnh appropriate volumes of
fortifitation solutions.

352 Add approximatey i g ofsodlum sulfate to'cach tube, Add 40 mL of (1:):1}
- methanol/methylene chloridefethyl acetate and shake for | hour uslng the mechamcal
TR shaker. Centrifuge the extract for |5 minutes at 3500 rpm,
. and the supernatent is easy to pour, then carefully pipette a 4
ml aliquet into a 16 mi test tube. .

GMJORDAN)SI4METHL.DOC
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353 Concentrate the fraction 1o dryness using 2 nitrogen stream with water bath 2t 40°£5°C.
- For the control, §.01 ppm fortification, and samples, dissolve the residue in 2.0 mL of
: . methanol, vortex and sonicate. Add 2.0 mL of 50 mM ammomum acetate and vortex.
Dilute other procedural fortifications as necded.

3.54  Filter sample through a 0.45 micron nylon filter capsule directly into a autoinjector vial,

3.6 ° INSTRUMENTATION
361 Description of Instrument . . .. -

Instrument: PE SCIEX APLill plus LO/MS/MS SYSTEM triple quadrupole mass -
spectrometer equipped with Electro Spray lonization

HPLC: Shimadzu LC-10AD KPLC pamps (2) with SCL-10A controller 2nd
- SIL-10A Autoinjector (or equivalent)

Injector: Thermo Scparation Products Spectra System Autosampler 3000

Column: 50 x 2 trens Metachem Inertsil 5 ODS2

Datz System:  Apple Macintosh Quadra 900 Data System (PE Sciex Software)
Crther squivalent hardware may be used.

INS’I'RUMENT CONDITIONS ARE SPECIFIC PER EXTRACTION!
PLEASE CHECK CAREFULLY WHICH TO'USE!

362.1:  Analysis of Quinclorac and 2-OH-Cuinclorac Shake Extraction Samples
® BPLC. e Conditns
i " Columm: 50 x 2 mm Enertsil 5 ODS2, P/N 0296-050-020 (Metachem
© Technalogies, Tor!'mce, CA (310) 793-2300)

Maobile Phase A: . Water with 0,1% formie acid and § mM NH4AOc

Mabile Phase B: Acetonitrile with 0.1% formic acid i

Flow Rate: 0.4 mL/min with ~1:10 post-column split {Valco tes or
equivalent)

Gradient (A/B): 90/10 {Hold 1 minute) to 10/90 at T minutes
Re-equilibrate for 7.1 minutes

Injection Vol.: 25ul.

Note:  The total void voluma for the system used to develop this method was
~{0.6 mL. Gradlent times may need to be modified to pravide similar
chromatography using different LC. systams. '

API Instrument Parameters:
Note: The following recommended instriment paramgters were found to be

optimal for the instrument used for the method validation. See Spectra
In Figure 3. . The exact values used must be optimized for each

instrument.
Mode: - Negative lon lonspuy
ISV Voliage: . Loe3kv .
Orifice: . =35V ..
. Curtain Gas: “Nitrogen (@ iL/min
Nebulizer Gas: . 7" "Nitrogen @ 30 psi

GNJORDAN)S I4METHL.DOC oIt
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Awxiliary Gas:
Interface Setpoint:
.Collision Gas;

Collision Offset ('R.DIR'.’)

Page 16 0f 48

“1 Nigogen @ llJmm ’
=  55°C. .
T Argonn-m cgt .
-3oviy ' -

Resalutlon Increase DM1 and DM3 by 0.1 units from normal
PPG va[ues for extra :ensmvity |fneeded
Acquisition Parameterss - -~ ¢ :
Delay; 4 mimites i -
Dwell: 750 meec ST
Acquire: 3miv L
Sentling Mass: . 100. R o
* Analyte Precursor/Product Jons * |  Retention Time
C (m/z) (approx)
BASSI4 H 2404196 £ 02 * 510
BAS 514-2-OH 256/212 %02 4:40

4

o Ammmmjmmmﬂw : :

. -
HPLC Operating Conditions: - 0
. Column: Betasil C18, 100 x 2 mm, PN 105-701-2-CPF, Keystone
! A Scicntific, State Callege, PA (814) 253-2300
Guard Column: Betasil, 20 x 2 mm Javelin, P/N $8202-701.P
. Mohile Phase A: - Water with 0.1% formic acid and 5 mM NH4AOx
. Mobile Phase B: 9:1 Methanol/ SmM NH4OAc with 0.1% formic acid
Flow Rate: 0.3 mLrin with ~1:3 post—m!uma split (Valco 1ee or
i e Tttt equivalent)
Injection Val.: 20 uk. .
B tGradlen! (N’B)- 90/10 to 16/90 at ¢ minutes
ot Re-cquilibrate at 13 minutes +
- Lo Note: Tlse total vold volume for the spstem used 10 develop this merhod was ~3.6
mL. Gradient times may need io be modified to provide similar
e c!wma:ogrqohymlngn‘jmm:)wrzm ..
Aﬂlnmnmmm,,_ ; AR
e Note: The following r d instrument par were found to be optimal for

deata,

Mode: - -

ISV Voltage:

Orifice: - - N
Curtaln Gas: oo
‘Nebulizer Gas:

Auxiliary Gas:

Turbo Temperature:
Interface Setpoint:”
Collision Gas: ’
Collision Offsef (RO/R2):

GMIORDAN)S14METHLDOC ..

the instrument used for the method vahdanon The exact values used must be
optimized for each instriment used, for analysis and a’acumem:d in the raw

Positive Ion TurbolonSpray
4.5V

sov .

Nitrogen @ 1.2 Umin
Nitrogen @ 20 psi
Nitrogen @ 6 L/imin
470°C - B o

65°C. . - RS . -
Argon at ~2%(). r:gt Ly

oviov .
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Resolution: Increase DM1 and DM3 by 0.2 units from nommal
PPG values for extra seositivity if needed,
Acquisition Parameters: _ .
Delay: 7 minutes
Dwell: 750 msec
Acquire: 2.5 mini
Pause: 0.02msec
Settling Mass: . 160
Analye " Precarsor/Produet lons Retention Time
™) (approx)
BAS 514 H 2427161 . 8:30
BAS 514-2-OH 258/184 7:55
Analysis of Quincloras Methyl Ester i- -
Colurn; Betasii C18, 100 x 2 mm, P/N 105-701-2-CPF, Keystone
Scientific, State College, PA (814) 353-2300
* Guard Celumn; Batagif, 20 x 2 mm Javelin, PN 28202-701-P
Mobile Phase A: water with SmM NH40Ac and 0.1% formic acid
Mobils Phase B: 9:1 Methanol/ SmM NH4OAc and 0.1% formic acid
Flow Rate: 0.4 mL/min with —1:10 post-cotumn split (anco tecor
. equivalent)
Injection Vol.: 20 ul
" Gradient (A/B) Isocratic @ 40/60 i
Note: The total void volume for ihe system used to develop this method was

~0.6 mL. Gradient fimes may need to be modified to provide similar
chromatography wsing different LC systems.

Noze:

The following recommended instrument parameters were found to be
optimal for the Instrument used for the method validation, The exact
vedues used must be optimized for ench instrument used for anabsi.r and
documented in the raw dota.

Mode: Pasitive lon Turbo Ianspray

ISV Voltzge: - 4kV

Orifice: 65V

Curtain Gas: Nitrogen @ 1.2 L/min

Nebulizer Gas: ' Nitrogen @ 80 psi =~~~

Auxiliary Gas: WNitrogen @ § L/min

Turbo Temperature: . 470°C :

Interface Setpoint: 65°C. .

Coliision Gas: . Argon at ~290 cgt )

Collision Offset (RO/R2}): 30v/15v

Resolution:

GNJORDAN)S I4METHI.DOC -,

Increase DM1 and DM3 by 0.2 units from normal
PPG values for extra sensitivity if needed.
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Acquisition B .
Delay: . . 1. A5
Dwell: 750 msec
Acquire: 2.5 min el
Pause: 0.02 msee
Settling Mass: 100 |
Analyte ~ Precursor/Product lons " Retention Time
: ) {spprox)
BAS 514-Me . ?.56/224 +02 4:10
]
| catbrtionProcodures - < . th oo, . -

v

The standard curve is derived using the apea response of the anatytes (y) versus the

. concentration of the native compounds (x} from all standards injected with the analysis
set. A weighted linear regression {1/x) standard curve i3 used for quantitaiion of all
samp[ﬁ . Mo

A five point calibration curve mest be used for quantitation of sample extracts, At lsast
two standards at each must be injectad in an analysis set.

Istrument analysig must bcgm and end with the m}ectlon an standard No more than
three samples may be ir d between dard injecti

- Acceptance of each sample set will be made by evaluation of the correlation coefficient
*. of the standard curve for cach analyte. Comelation coefficients must be >0.98.

'8 le Analysi 4oy . T

Three separate analytical conditions are described, The first method for the analysis of
Quinclorac and 2-0H-Qumclorac by the shake extraction, uses a 50 x 2 mm cotumn and
negative jonization, The stcond method used for the analysis of Quinclorac and 2-OH-
Quinclorac by the Reflux Extraction which produces extracts with a high matrix content
uses a longer analytical column (100°% 2 mrh}, different organic modifiér, and turbo
ionspray 1o enhance sensitivity.. A third method is described for analysis of the m:lhyl
ester by positive fonization using turbo ionspray.

Standards and extracts are analyzed using a reversed phase liquid chromatography
analytical column interfaced 1o a triple stage mass spectrometer using ionspray
atmospheric pressure ionization (AFT). 'l'u.rbo-mns;ray is usad to enhance sensitivity in
two of the three anﬂysu mdhods descritied.

A post column split (~1:10) is used for the analyses. A.Valco Tee is connected to the,
bulkhead fitting on lonspray flange using a short picce of 0.007" tubing. Connect a piece

- {=370 mm} of 100 micron fused silica capillaty tubing to the other side of the bulkhead

fitting, end thread the free end of the fused silica tubing through the tonspray needle to
within about } mm from the end. Connect the colunn to the tee using a short picce of
0.007" tubing. Connect an lppropr:ate length of tubing to the tee 1o provide the desired

. spllt Tlus plece ls phccd in a wasig contalnet dunng malysis A good start istouse a 5

3
. .
I

e
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foot piece 0 0.007" peck tubing for the lengiH of fiSed silica specified zbove, Lengthen
or shorten the fused silica or waste tube as appropriate to obtain the desired split.

- Inject 20 0r 25 pl of sample into the LC/MS/MS as described above, Directly compare

peak area of unknown samples injected with the standard curve to obtain pg of BAS 514,
BH 514-2-OH or BH 514-ME in the sample.

Bracket every 1-3 samples with standards to check for shifts in sensitivity. If the peak
arca of the unknown is larger than the highest standard, dilute the unknown appropriately
and reinject. It is good practice occasionally to injéct solvent (methanol} hlanks to ensure
that BAS 514, BH 514-2-OH, or BH 514-ME are not carried over from run to yun,

INTERFERENCES

kWA

Sample Matrices . - -
[onization suppression has been observed from with extracts generated by the reflux
mathod. The use of methanol as an organic modifier, combined with 2 longer column
and turbo ionspray red the suppression efféce. Verification that suppression has
been controlted can be determined by analysis of matrix fortification samples. If
interfering peaks occur in the chromatogram that can not resolved, analyze another
aliquot of the extract from 3.2.1.1 by BASF Method A8903 for quinclorac. (Reference
)

372 .
Qther Pesticides; None known to date
Solvents: . None known to dats
Labware: None known to date
CONFIRMATORY TECHNIQUES ‘
Due to the high specifity of the MS/MS, analyzing product ions, a confirmatory technique is not
RECEssAry. PN )
TIME REQUIRED FOR ANALYSIS
I Shake Extraction )
Extraction and Anaiysls of extracts generated by the shake method takes approximately 5
hours and 5 hours, respectively for 17 samples ' ’
2 Reflux Extraction - )
Ewtraction and Analysis of g d by reflux extraction takies approximately 6
hours and 8 hours respectively for 17 sampl . 7
3 Methyl Ester Method

Extraction and Analysis of extracts generated for the methy] ester takes approximately 3
hours and § hours, respectively for 17 samples.

GMJORDAN)SAMETHLDQC . - . -
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a 3 10 POTENTW. PROBLEMS -

f.-.

e R —.3" A
L.
Sodlurn hydmmda mumcuons ol'smls m ex.hau v& and may remove different components of
. soils which vary from region to region. In Step 3.3. emulsions may form more easily in soils with

i lugher organic contents. If emiulsions do form, centrifugation of the extract will zid in partitioning.
Y $URTIV R E IR AR | s P T e AT LT

..:2-_

ULV SO PR
40 METHODS OF cacutamon’ 1 o T
41 CAuaRAmu ;.; . _-'?"": '1*"*,'-: “-'” R

ST Cunstruct a lm:ar léast. squms workmg curve n the I'orm y - bx +c from the standards by

plotting peak area versus weight of standard Injected.
42  ANALYTEINSAMPLE - IR Vo

: Calculate results based on peak area measurements, Using the peak area measurements for BAS

<4 - - Sl4H BHS514:2-0H,BH 5!4-MEmthcsamples. demrmmelhc amount of BAS 514 H,BH 514-

wig . % 2-0H BH 5|4-ME fmm r.h: least squares workmg cnrve_

: ter, - Calculste ppm values by r.he equamn be]ow

4 . ppme= . _A__ - s i
RN P Bx]OOCH e ‘ he, B |
LR whenA-pgvnluelntupolatedﬂ-omstandudme S B
B= msSmpleIanwd = sample wi.(g) x ul injected «

Final dilution volume (mL) . N

RS ]

The "ﬁnal dilution volum: mcludu any d:lutions wh:ch hzve been rnade

A R
4.3 CALCULATION OF PROCEDURAL RECCNER[ES teres b
Correct fortification results for residues fourid it the controt sampte as followsz:"* (.8
- su . b (comsctsd) = ppm iy fortified control - pom Imcentrol < 14,y 4
Determine percent recavery from the fortification experirnens as follows: 7~ 1

% Recovery =
ppm BAS 514 and BH 514-2 OH added

Do not correct treated sample results for either :outrol rcSIdues or pmﬁuml retoveries.
. -4
5.0 VALIDATION . .. . . e et e il
Valir.lation of this mﬂhod was done by ALTA Analytical Laboratories. ©°

Control soil samples from a sandy loarm site were homogenized at BASF and sent frozea by ovemnight

“ . carrier to ALTA Lab ies, These sarnp]cs were gl'ven a unique Inboratory control number by

+ 7 ALTAYControl samples were fortifisd wnh an appmpru::'imbum of BAS'514)  BH-514-2-OH or BH 514-
ME at 0.01 ppm, 0.10 ppm, 0.40 ppi oe 1.0 ppin. Thete viere dhiplicate samples for each fortification
level. A blank control was run with the set. The validation results are in Table 1, 3 and 4. The average
recoveries for BAS 514 was 85.3% +/-_3.6(u=5) for the shaks ektraction and 95.3% +/- 7.7% (=13} for

L . the reflux extraction. The average recoveries for BH 514-2-OH was B1.7% +/- 3.6(n=6) for the shake

extraction and 83.6% H- 8.4% (n-|3) for lhe reﬂux extramion The average vecoveries for BH 5 14.MEis*
89.3% +/-3.3 (n=13).

In addition to the validation run, a determination of limit of detection (LOD) and limit of qumu!ahon
(LOQ) experiment was run. ’I‘he data for the worst case scenario, the reflux extraction is given. Seven

. GMIORDANI AMETH.DOC . P e - A Doy
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replicate fortifications were run at 10 ppb, an estimated limit of detection for the reflux methad. Statistical
interpretation of the method show 98% recovery of Quinclorac with a standard deviation of 8.2, n=7. As
published in the asticle, Principles of Environmental Analysis in Analytical Chemistry 1983, v. 55, pgs. |
. 22102218, the LOD and LOG can be statisically determined from the data as 3 times the standard

deviation and 10 times the standard deviation, respectively. A calculated LOD and LOGQ for Quinclorac

" reflux method is 2 ppb, 2nd 8 ppb, respectively. For BH 514-2-OH the LOD and LOQ are 1 ppb and 4 ppb
respectively. The data is presented in Table 3. These calculated numbers are low limits of detection and
quanitation. For purposes of this method the LOQ will be defined as whant fortification level can be run
succaséfully through the method with recoveries in the range of 70-120%. This method's quantitation limit
has been shown to be 0.01 ppm.

6.0 CONCLUSION

The analytical procedure is applicable for measuring the residues of BAS 514, BH 514-2-OH and BH 514-
ME in soil at Ievels down to 0.01 ppm. This method has been used stecessfully for the anelysis of BAS
514, BH 514-2-OH and BH 514-ME in soil in a contract [ab at fevels down to 0.01 ppm.

7.0 QUALITY ASSURANCE PROCEDURES ' - .

The raw data and analytical standards of the studies referenced in this method wilf be stored in :th= BASF
archives at BASF Corporation, Agricultural Products Geoup, 26 Davis Drive, Research Triangle Park, NC
27709-3528 '

8.0 REFERENCES '
[ Goetz, Audrew J. “Aerobic Soil Metabolism of 14C-BAS 514 H™ BASF Report M9313 July, 1993

2, . Mayer, F.,"HPLC Method for Determination of Quinclorac and jts Metabolite BH 514-1 in Soil™, - _ _
BASF Method No. A#903, March 1989 ’ ' .0

9.0 SAFETY AND HEALTH CONSIDERATIONS

1. Dichloromethane is 2 saspected cancer zgent-use with adequate ventilation, avoid breathing
vapors and use it in the hood. Avoid contact with skin and eyes.

2. Methanol is extremely flammable, moderately toxic, Keep away from heat, spark, and.opm
flame. Keep container closed. Use with adequate ventilation, avoid bresthing vapors and use it in
the hood. : .

10.0 PROTOCOL CHANGES

There were two changes to Protocol 93117., The first amendment allowe for method modifcations that,
have been subsequently addded to the method. The second amendment allowed for the addition of the
analysis of BH 514-ME and the reflux analysis of BAS 514 H and BH 514-2-OH.

GAORDAN)S1AMETHI.DOC - e
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TaBLE 17"  METHOD VALIDATION DATA FOR SHAKE - '+
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A T .o

- P P CN R T T S T Ay
L i [ P D ,
e e L. \;I‘- ‘; TSt = L,z — M =~
T el e e [£Alnount Found (ppo, Recovery (%)
Alta'Sawnple 1D | Fortifieation " | , Bassia - | BH2-oH .BAS-SH. | BH2.OM
T B N I S s Pt
1664_003_003FBI . NA ND . ND NA . NA
- AT IR R
1664_003_003MsI [ ... 0010, ... 0000 [ owos . [. w0 .. | 77
B3 S RIS A i - rl R A N ol iv, "
iyl 3 ron vy I T i c Y R B T I
|ﬁﬂ_003"003MSZ_ KA 0'9-10 LN PR ng'go.s"u htr 0:0?8 PR .l;4r 16 JLON [T RN 84 N M
1664_003_003MS53 0.0 ‘ 0.08¢ 0.079 31 79
: Co st wn ) s e g s ey e
1664_003_003MS4 | 0.077 82 7.
E oY LA ¥ o . it P
1654’ 003 003MS5 “0867 | - 87 [ Tigy
1664_003_003MSE 10 0.879 ,0.857 88 - - - g6 L
ST T e T e AT T W e e B ndane) o e Uil 4
I T T U RV e TR SR ,.
R L B TR A L i T
Recovery (%) .
o T T e T CTTAY L TRy Ly
BAS-514 BH-2-OH
L e N R LR : e IRV J

g s

Average, . s 8531 . ', . :, gl!-.T,__‘ E r by

‘sbev) Cfcomsse | ases o et t e
\ | » TR 2 P

T

e S

THATIAL 2O WITOMT L e
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BASF Method Number: D9313 Page 23 of 48
TABLEZ  LOQ AND LOD DETERMINATION FOR SHAKE
ALTA Sample ID " Fortification Amount Found (ppm) Recovery (%)
. Level
{ppm) BAS-514 BH-2-OH BAS-514 BH-2-OH
1664_002_0003FB1 NA ND ND NA Na
1664_002_0003MS1 0.0025 0.00247 0.00187 . 99 75
1664_002_0003MS2 0.0025 0.00229. 0.00193 92 by
1664_002_0003MS3, 0.0025 0.00248 o.00211 99 84
1664_002_0003MS$4 0.0025 0.00235 _0.00184 94 7]
1ss4_ouz_w03M§s 00025 . | 000249 0.00210 100 84
1664_002_0003MSSE 0.0025° 0.00247 0.00198" % 79"
1664_002_D0CIMS? 00025 ..| 000244 0.00214 98 86
Amount Found (ppm) Recovery (%)
BAS-514 BH-1-0H BAS-514 BH-2-OH
Mean. 0.00243 0.00200 97 30
Std Dev.(pop) | 7.HIE-05 | LI3E-04 281 {445
Std, Dev.(s) 767E-05 | 122804 204|481
E l 7 7 7 7
% RSD 32 6.1 3.1 6.0
LOD (ppm) = 3 * Std. Dev. {pop.)’
LOQ (ppm) © = 10 * Std. Dev. (pop.)
BAS-514 . BH-2-OH
LOD@pm) = 0.000213  __ 0.000339
LOQ (ppm) - 0:00§13

GAJORDAN)SUMETHLDOC
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Table 3 Method Validation Data For Reflux

ALTA ID SpikeLevel | . BASSHME . .| .. /S420H 1oy o
. ppm ppm % Recovery ppm % Recovery
"1664_008_00sMms! 0010 .. |.- 00088 . | 39' v | 0008 vifi. g
" i . N .
_1664_008_005SMS2 - 0010 L 0.0099 .} 100 . 0.0076 - 76 ,
reo N B L L] R - '
. 1662008 0oms3_[. . 0010 [ 00096, i, .96 .| 00085 o] - e85
ere ) L i A ! it ' T \ [ B §
1664_008 005M34 | o010 0.0105 msr 0.0076 76 .
. . o RR TR TS SRR R L B PO
1664_008_005MS5 [ o.mtz 0.0085 R ’ 0.0086 86
' - o S L] SR - (Y
1664_008_00SKASE 0010 [ ™ 00w 104 * 0.0084 "
. 1 -

, . NES | NANE . ) LI e R "y
166_008_6osMsT" [ = ooro 00106 106 0.0084 84 i
- ! TC RN L T A T CUS VTS BN
1663_008_00SMS8 0.040 0.0360 50, Yt 9 .
soun o } o ! tlewe 4 “love o 1 y o N

1664 708 _005Ms9 0.040 0.0377 %, 0030 77
- e R T S P P et
1664_008_00SMSI0 0.100 “ bossz 5. 0.0797 80
A y ow R ] { LSSl Y AN P
1664_008-00sMS11 | - o0.100, 0.0006 orn | eos0 U 80l
R i~ piet T [ --—ﬂ‘-r-w e - \
1664_008_005MSI2-|=* 1000 - [ 10400 |~ ~104- " | o6 T, 106
) U ol S N N S it :
1664_008_00SMSI3 |--/—1.000- -1~ - 08610 | - 8673 0.94 94
L S S S —
Average Recovery ‘3] “ t Loery 9SI%ETTW P 83.6% £ B.4%
: . T ) P T X ! .
L inl R T A
LOQ and LOD Determination for Réfhot (using above seven 0.0 ppm Rn::ova-in)
. i~ - N S 4.,
.% H Amount Found {ppm) , Recovery (%)
y "’ v BASEId, [ GA-2ON | | BASS14 | BH-1OH
5 v Mean 4.\ 0.0058 0.0082 T 98 [7)
Irstapepopy f w0076 | weos T "ree | s
SttDevs) 0| ootk | - 0004 e[ ms 42
FIPEEIAAE BT PR B T AN CE
% RSD Standard Frrer | 84 C o4y o 'aa 51
LOD (ppm) = 3 * Sid. Dev, (Pop.) LOD (ppm) = _ 00228 0012
LOQ(ppmi} = 10* S Dev. (Pop.} LOD (ppm) =~ 00756 ~.00e
GAJORDAN)SIAMETHIDOE  * ST o oy e o s
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BASF Mecthod Number: D9513 Page 25 of 48
TABLE4 MeTHYL ESTER METHOD VALIDATION
ALTA Sampte 1D For:jic::lnn Amount Found (pph) Recovery (%)
_ : (opb)
030196-1 Blank NA
0301962 10ppb- 9.072 91
030196-3 " 10ppb- 8.524 24
630196-4 10ppb- 08 ¢ 91
030155-5 10ppb- 9,036 90
030196-6 19ppb- 8676 86
930196-7 10ppb- 8.496 g4
030196-8 10pph- 9.092 CI
0301969 40ppb- 4856 86
030196-10 40pph- 3512 88
030196-11 100ppb- : 9254 92
030196-12 100ppb- 93.164 92
03019613 1000ppb- 956.104 94
030196-14 1000ppb- 922176 73
! Recovery (%)
Aven-ge 1]
Std Dev 33

GMJORDANSIAMETHLDOC . ...
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Figurat - Flow Chart for Quinclorac Methods )
10g Soil in 250 mL 10g Soil in 250 mL+ * = . 10gSeilin2somL | -
. . Container ﬁﬂsﬁ"‘ Bottle g1’:‘r|em'ne:,r=r
: o ...,*-.4 e e + - LT * —
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Figure 4 MSMS Product lon Spectra for BH 514 -2-OH - Negalive lon Mode
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‘Figure 6 MS/MS Product [on Spectra for BH 514 -2-OH - Positive lon Mode
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Figure B - BH 514-2-OH Standards
Figure B-1 BH 514-2-OH Standard 1.25 ngImL
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Figure B-3 BH 514-2-OH Standard 25.0 nglmL

Sample
Area

951017-05
47,620

[EALAN ) i
Xy “;l;l-_-wo’-’:::-“ IXOck- 108 1004

€301 pursd
lu.:.on-

" fF
I
2§
.rg
1

SHEE
£y

Bl

i

i§

Figure B-4 BH 514-2-0H Standard 50.0 ngimL .

951017-19
102,513

Sample
Area

I7-Oct-i0vs 2204

3101018 #1 00013TH
3ary Zhd o BE3CoRY

1604w
Pt 5117 Mo Vold

" Page3dBofds -’

GMJORDAN)SI4METHL.DOC :




Pt i G oot T
BASF Method Number; D9513 . Page 3% of 43
Figare B-5 BH 514-2-OH Standard [00.0 ngimL : .
Sample 95101-03 -
Area 197,732 -

[P

GA(JORDAN)S14METHI.DOC L - o ’




e o ———

BASF Method Number: D9513
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Figure C-3 BH 514-ME Standard 25.0 nglmL
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' Figute C-5 BH 514-ME Standard 100.0 ngimL
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Figure D Reflux Method Standards
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Figure G. 0.10 ppm Fortification - Shake
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Figure K. Control Soil - BH 514-ME
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Figure M. 0.10 ppm Fortification
Sample 030196-11
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