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ABSTRACT: N -

mmuhmmdmsuum' and ity dolites BH $14-2-0H and BH
SH-ME in sol). For the ioq of Quine)

= 3.6(iv=5) for the shake extraction and 95.3% += 7.7% (n=13) for tbe reflux extraction. The sverage recoveries
for BY 514-2-0H was £1.7% +- 4.5% (=8} Eor the shaks exiraction and R3.6% +/- 8.4 (a=13) for the reflax
The sveryge Y far BH S14-ME is $9.3% +1.3 (om13).
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10 INTRODUCTION AND SUMMARY
1.1 SCOPEAND SOURCE OF THE METHOO

LL1  Scope

This method is for o ining rcidoes of BAS $14 H (Quinclorac) and s
metatolites BE 514-2-08 and BE S1-ME ia sl Metabalism srudies thow thy in
addition to pances Quinclore, BH $14 2-0H sad BH 514-ME are minor soil
mmmmm&mmml).mmmmlcnum
of Quinclorac a soltion of sodin by icle i nexxded to froe the Quinciorac from the
mmmwmmﬁumnmmmwmlr
dnﬁn;lhnﬂhﬂ.lNNﬂthw.Fwwm-ﬁhldaymnismm
U=E 3 mwore exhyuntive exteaction usinng  refhux of 0.1 N NaOH for 1 hour. The
nnphmmhm&undhuhﬂmmmnﬂlﬁ

wmunumnmmstum&mwm
ua'agmul.uplemiumimh‘, The methy! ester holite of Quinc aH
stuﬂ.k.mmmmmmmmmino.mum
this minor produet is d and amlyzed 23 parens Quinel The shake method
hnnunﬂldnnokk‘_ Ut extey. Therefors & tep jon had beca
mmmhansl&maumuuhmﬁmmmm
mesdminninquHﬂJ-ME.sﬁl pl d in 3 U of
: mm.wmnﬂmmmmwmm
. - tilhymn&uiu;isukmudqnmbnmmwmnhu

mm«uﬁhmmﬁmwﬁuﬁwmaw:w
ME is made by LOCMSMS

Li3 Souroe

mmmmuwwxmnﬁmmmm
MMWWM&TAMM”WWJ.W\SPIMﬂ.
E) Dorado Hills, CA 93630, This methad for Quinclorac & ination s & variati
dBAﬂszﬂcWhﬁeWmd pclocae (3-7-
dichlore-S-quinalinecarboxyli acid) and its Mettbalive BH $14-1 (3-chloro-g~

¥iic aewd) in Soll™ (Ref 2) This methad atso exiracts with sodinm
Y and partitions with methylens chiride, Final d ination of the free acid
swmmmmmmmam«mwhons
mremm:muuhermnmﬁahno.nlppuu-nﬂlmdd
Mwwﬁﬁdmm&ﬁ;&mﬁﬂﬂqdmm

[ ——

L 4
. GAIORDANYS 14METHI.DOC
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12  REFERENCE SUBSTANCES

Common Name:
BASF Code-
Chemical Name:
Empirical Formala:
Malacylar Weighe:
Maiting Poine
Appexrance:

Odor: -

Solubllity - s 20°C:
Water;

Acctooe
Acetonitrile
Dichloromethane
Ethanol

Common Name:
BASF Code:
hemizl Name:

Empirica) Formuta;
Molesular Weighe:

Common Name:
BASF Code
Chemicsl Name:
Empiciéal Formula:
Molecuter Weight:

1.2 PRINCIPLE OF THE METHOD

Quinclorac
BASSIAH
3,7dichlers-8-quinolinecarbanylic acid
‘-'-H:Clxuoz

Ahove arc
White, Solid

Odoriess

(/100 g solvent, 20°C)

62x10" ° Tokune: <04

o3 Ethvyl acetate 0.4

.l n-Hexane <0.1
{OlN)RudEly

yaroxy

CnH-C&N 0-

FEIBASSMH(QM:I&::)M BHSN-Z-OH,H:IIM;&: mem:mlino I N N3OH. eicher
h thaker

oc centrifuged and decanted. The baesic aaras s then acidified

and partitioned with §:2

chloridafethy acetar, The methylene chiotide extract is uken

wdmnbymuympmﬂmmgmmeBstME.mlmlummdm;
Mﬂmwmmmlmmanummmmmm

nﬂbymfnmuh&mmdrmbyl '

- GRIQRDAN)SLAMETH! . DOC

stresrn and d in an
mdmbmmmmmdmsu BHSI‘-!—OH.MBH
$14-ME is made by LC/MS/MS, The limit of iation for each bolice &5 0.01 ppm,
ABC 43310 PG gagsp
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20 MATERIALS AND METHODS

29 .

Equippient

Ratary evapocaror:
N-Evap (Nirog:m Stream
Cenrrifuge:

Mechanical shuker:
Mini Contrifuge:

Cenrrifiige filter for mini-centrifuge:
Separstory funnels:
Flxt borom Masky:

Centrifige glass rubes with
t2flon lined sevew top fasks

Glass Botties
Volumesic flacks:
Volumeric pipenes;
Gradusts plperes:
Long sterm finnebs:
Avtotampler vialg:
Phase Separmor Paper;
Reflux condenser
Stirring hot pime
Urasonic Bath
Top loading balance

Other peneval lak Yt and

GAUORDAN)SIAMETH! DOC

fage 10 erds

Sugeencd SizeyManyfactures
Buchi Rotavapor or equivalent
Org ion Astoc. or

IPC PR 700 Retrigrated or
Equivlent

Janke & Kunket HS 501D

Capsile HF-120 Mlipore or
equivalene 1.SmY0AS
micron aylea

MSI or equivalent
250 ml, 125 mL
30 mL '
30 Fisher Scientific

3o mL

10,25, 50, 100 mL.

05, 1.5,10, 25 mt.

1mL

TSemid )
200 gl Vasian or equifvalent
LS mL Varias of equivaiem
150en 1 PS

25

Standard joim

Coming PC-351

Branson 1200

B30 43318 PG popw?
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2’ Reazenrs and Chemitaly ' Sugpeued Source/Preparation
Methylene Chlotide Baxtzr Healthcare Corporation. B&J Brand
CAS 75.09-2
Acetonirile Baxeer Healtware Corporation, B&J Brand
CAS 67-56-1
Methanol Baxter Healtheare Corporation, B&J Brand
. CAS 67-56-1-
Water Baxter Healthears Corporation, B&T Brand
CAS 1732-13-5
Ethyl Acetzte, Baxter Hesttheare Corporation, B4t Brand
CAS 111900
Formic Acid 95-97% . Aldrich Chomical cané10,652-6
CAS 64-18-8
Hydrochloric Acid ) Aldsich Chemical cat29,514-8,
CAS 1547010
Ammonion Formate Aldrich Chemical cat¥ 13,6164
‘ CAS 340-68-2
Amnsoaimm Actiste Aldrich Chemviea] cat¥37.233-1
CAS 831618
Sodium Hydroxide . . Aldrich Chemical cant3! 951-1
CAS 1210-73-2
3 Stancard Schstances and Solutigny
Standards Used: . N A -
BASF Code LatNgbcr Purity
BAS 314 H 3V1i82-1 99.0%
BH SI4-ME L337215 99.9
BH 514-2-OH 00820-63 98.6%
Sundards fipplisd by: - =,
BASF Corporation
Agricatrarsl
P.0.Bex 13522 .
Rescarch Triangls Park, NC 27709 R

Sumdards 2 00 be maloained oz (<-5%°C) uml by use, Standards wery chasscterized #5

fequired by 40 CFR, part 160, FIFRA Good Lab y Practites. Infe ion 60 the 5 it and
mwmmummmmsrmumnms

MMWMMGMRMTWMNMCMIM

Soluticns of standards are to be refrigeraied (+4° C) during their use in this study. Stock soluticns
(I mp/L) are 10 be made fresh every three months. Dilutions of the sock soltion are to be
made monthly,

o:umm;;um:m:mc - =

i8C 43318 PG ggg5
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Staadacs) Sofufiam for Fonificn
NOTE: Storage i for Letions are kraber botties with Tellkon®-lined
screw caps. These concentrations are suggested. Different preparation and coneentation
schemes may be used and additional dard ions may be prepared and vsed
As needed. .
Stock Selution P 5

" methenol s the solvent.

Prepare 2 1.0 mp/mb BAS 514, BH 514ME, and BH 514:1-OH (powder) stack solution
by ly weighing sn appropriate emouw into separate volumenic flasks. Use

For example, weigh 25,0 mg of Quinclorac into 8 25.0 mL
volumerric flask. Dissolve with methanc] and dikats 1o the mark.

‘

NOTE:

The sohkubility of BH 514-2-OH s best achieved by addiog 100 ug of | N N2OH. Afer
sddition of baa dilute 1o the mari with methanol,

Prepare & 100.0 pg'mL. combined standard solution by tunsferring an appropriare
amount of each of the 1.0 mp/mL stock sokstion with & volumerric pipet ings & volumeie

Mask (rypically 5 b of 1.00 mp/eal. Rock solutics into a 30 mL. voheoetris flask).
Diluste v the mark with methanol. .

Prepars the 10.0 snd 1.0 pafial standard saluions by making diletion of the 100.0 ’ ,
wp/ml sohusion with muethanol.

Prepare 0.1 ug/mi standard solutions by making dilution of the 1.0 ug/m. sohucion.,

Prepare the 30, 20, 10 and $ pp/ul suendard soharions by sakiog dilution of the 2.0
/L. soluticn with 10:50 methaned juticn. For mle, to prepare $0'pg'ul

solution pipet 2.8 mi of 2.0 gl salurica inz s 100.0 taL volumerrie fask. Diluse ta
the mark with 50:50 methanol:vater, . -

GNJORDAN)SIAMETHIDOC

CHC 8 P5 gasy
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3.1.  QUINCLORAC AND BH 514-2-OH EXTRACTION ™
mmwmwm;m“wmmiumhmwmmhm
integrity of the wmpic

- LLE Weigh 10.0 g of n soil sample using a top leading bafaoes into s 150 mL glans
' cenmifitge bagie. FOR SOILS WITH A HIGHER CLAY CONTENT A REFLUX
EXTRACTION IS NEEDED: Weigh 10.0 g of soi into #.250 el Eddenmayer flask
wmmmmm.mmmmmmu
As requt "

q fortify control szvples with P i af fortification
wiutions. Go to Step 321
NOTE  Fomifications fr Procedurs) Recoverics
&t & recommended that a1 beast two fortf and one d sample 1) are

ue with each se1 of amples to monioe method efficiency. Typicaily, ons fortification
samgle s tha limit of quantiiation is run siong with oor fortification sample a1 a higher
beved, For each fortified stmple, an appropriate vohime of turian is added to

. 4 control soil sample by voll i pipet, For for 8 0.0 ppm fortification,
lenmLofmo.lpmmmmmth.rwﬁﬁn&m
e made inta the sempic before the 0.1 N NaOH ks edded 1o the sample for the incial
extracticn.

. " 3.2 EXIRACTION OF RESIDUE
FOR SHAXE EXTRACTION ’

121 AddSC.0mL of 0.1 NNaOM and shake for | boor using the mechanical shaker,
Centrifiige the sampie for 13 mimuees &t 3500 tpm, or el the aoit s completely . . .
nd the sup is clear, then ty pipeﬂa:_ls ml
Mm.mmwmmmmﬁumbwmmzm
Romatent is o2t clesr and free of paiculatey, reoes Go to Step 322

32 gmmlmnquuummmmmpnm<mﬁou
31l R -

Far Reflux Extraction
2 msosuanlunmwummmmmrwlmmam-

water condensers and § ot plae equipped with 8 stiver, Stir the sod softly and check

. the app froquently to prevent phi ing and boiling over. After ¢ hour,
et the cample cool, then carefully pour most of the mixnure ot s centrifuge tabe, 1 18
not necessaty 1o ge1 #)] of the solution snd da not rinss the bottle. Cenmifuge the extract
ferlShmuJSMrpm.drwnﬂhmﬂkmmplmlynqmndﬁmhnmm
the is clesr, then carefully pipetze o § mi aliquot into 2 125 mi separatory
m&n-mdmmmtmmrwmuw.m
centrifiugarion tep b very tniportan? If she supemarent bs not clear and tree of
Racbiculatit, repeat Go to Step 123 1.

3221 Addapproviemasely 0.8 mL E3% formic ackl to the 5 rol aliquot to changs the pH 1o «
2.0. For both, ceasare the pH with pH indicator strips. Ga to Step 3.3 1.1,

. GAJORDANISAMETH DOC - CoeL L
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For Shake Extraction

331

w
150 ml.

" BASF Method Number: 09513 :
33 METHYLENE CHLORDE PARTITION CLEAN-UP

Eﬂmhmmﬂ!ﬂgdﬂ:mﬁmﬂwﬁh
dichloramethane

150£49 *

Page 14 of 33

‘8 50 mb portion of
and aliow the bayers
$SCPATXion paper inlo &
twice more for 3 wial of 3

etbyl aceizin (8:2), Shake the funnel for 2 min,
Smnm&eupﬁclnulﬂmmm

acgurate,

P phase Paper with the
mivent, a4 add the rinse o the flzsk. Go to Siep .12,

132

For Reflux Extraction
311

.12

34

RN

142

151

152

13 and
carcfully pipete 3 4 mi aliquot ialo & |6 ml
GAIORDAN)STAMETHI DOC

NOTE: The cottrifrge mep 3.2.4 thoutd kave

pemover] all particulates that will cyase

m@ﬂmuﬂmﬂmhum;»kmh

P

[ the
bath at 40°45°C_ Transfer the

and pitfrogen evaponam w

© 5-20 ol aring lmnoqmpu;mukhm
EAliaGL 10 9 (65t tube uxing methylene cidoride as & rinse
dryness fa & water bath at 40445°C,

Exaract the aqueous { §
total velune) ponions
2 min, and allow the
phasa s=parmion paper jato & 30 @l
and ghaka Renove
itz

ml) of the separziory funnel twice with 20 mL (2 x 20 w 40
uﬂmmmwm(&nmmmm
Sqnnmlhempm'h}ﬂndp:slhm‘h
glacs contaiorr. Cap the 50 mL glass container
nmdmmmbamnmmn&&w

thmmﬁmm!ﬂmlmmmuﬂhuﬂ:m
nwttﬂﬁum“uaummmhﬁmwuaﬁmm
niummhdnmhamuhmnm

LOMSMS Anacysis SAMPLE PREPARATION

mmmo.ﬂummsmmmuummm
acetate (1:1) 10 the dry extract residue, voriex and sor; for approxi 1 mi

mmwfuﬂmawﬁwmnmsmmﬁa
ﬁmmumummmmﬂmmmmm

Place & 200 pl conicyl ingan

into & L5 mL glasy sina mamnpler vial Transfer the
filiered solution inks the 200

kb conical inser in the 1.3 ml. glags sutoeampler vial,

BH 514-M£'nmE3‘raa-Exmnworme

Weigulugmmnmpleun.mpuhghmmmmum
exatrifuge boctle. As required, fortify comrol les with i b of
"

L4 P

mm:o;dmmmﬁummmmwumm:u
chiofidefethyl scetate and shake for | bour gsing the mechanical

m.m&mmlsmuqmmum i

the supcraaten is easy Lo pour, then

fext fube,

RBC 43318 Ps ggegs
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353 Cmmmlheﬁ!nimwdtmsnsi:lganivmnmwm“mrbmuw'ﬂ'c. .
For the control, 0.0¢ ppm fortificasion, and ples, dissolve the residue in 2.0 mi. of
m&mmmmznmLormmMmm-mmm
Dilute other procedural foctifiextions as seeded.

354 Filer samaple hrough 045 tufcron nyioa filter capsule direztly into 1 sutoinjector viad,
3.6 INSTRUMENTATION
361 Desczintion of Instroment -

Invoemnent: ?ESCIEXAPImphlm-ISIMSSYSTEMﬁphmkm
HPLC: Shimadpu LC-10AD HPLC pumps (2) with SCL-[0A coamolier and
SIL-10A Autolnjecior (or equivalent)

Injector: MMMWSM Autoszmpler 1000
Cohimn: so:z::mmmhmusom
. Data Symem: Apkmmmmwnnsw(n&hsm:u) ‘

Onbier equivalent hardware may be used.

INSTRUMENT CONDITIONS ARE SPECIFIC PER EXTRACTION1
PLEASE CHECK CAREFULLY WHICH TO USE}

3621
II ’ Columpn: : 592 2 mm Inertsil § ODS2, PAN 0296-0$0-020 (Metachem
Technologies, Tormence, CA, (310) 793-2360)
Mobile Phase 4: 0.1% formic acid.
Muobile Phase B: Acctonirrile with 0.0% formie acid
Flow Rae: Mnunhwi:h-l:lomcclm:plh(vdcgma
equivalent) i
Gradiens (A/B): 910 (Hold T mimne) to 10290 at 7 minutes
Re-cquilibrawe for 7.1 minutes
Iajection Vol 25l
Nogr: Ihmdvoidvdmﬁrlhgmmdw&vmprkbm-w
~08ml Gmdiuwhu-aymmknwumprwm:bﬂr
Wumd@mwm .
APLIngrurent Paramcien:

Notx: Thw following ded it T were found o be
aptimal for the imtrument used for the method validation, Sex Specrra
inx Figure 3. The exoct valnes wied mus be cptimized for each
instrumeers,

Mode: Nepﬁnlnim

ISV Voluge: -3kv

Orlfice: S8V

Curnain Gax Nitrogen @ 1L/min

MNebulizer Gax: Nigogen @ 30 psi

Auxiliary Gax: Nitrogen @ 1L/min
. GAIORDANIS I4METHIDOC

fBC 43318 PG ease
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BASF Mcthod Number: D931 3 Page 16 of 42
tnterface Setpoint: e .. . .
Collision Gax: _ Argon 2t ~290 cpr “
Collizion Offses (ROR2): -Jov-av ' *
Resoknige: Increats DM and DM by 0.2 units from normal

FPG values for extra sensitivity if needed.
- 1
Acquisition ammeiery: -
Delny: A minutes
Dwell; 750 ruses
Asquine Jmn
Sctiling Masx: . 100
Analyte PrecursarProduct lons Rewation Time
(] . {xpprox)
BAS 514 H WMo/I96 202 . 510
BAS 514.2-0H 256212402, 4:40

AnainisOf Oninglurac aad 2:0H-Oninclorag Refiox Extreetion Sampies

HPLC Opirating Copditians:

Columa: . * Berusil C11, 100 x 2 mm, P/N 105-101-2.CPF, Keytions
Sciefuific, Stase College, PA (814) 353-2300

Guard Column: Bewsil, 20 x 2 mm Javelin, PN 88202-70-p

Mobile Phise A: 0.1% formic acid

Mobile Phase B; mwmn.mrwmuxiduumumim
aciiate

Flow Rate: DJmUmhwih-l:llmhmnw]lt{VnImunr

’ epivaient)

injection Vel 20pl

Gradient (A/B): _ 901010 1090 &t § mrinures”

Renequilibraze at | minutes

Note: The toiad vaid volume for the patem uzed 1o develop this method wos =0.6
mL, Geadient simex may need to be modified 10 provide similar

(2

Nove: The following

wing differant LC systeims,
ARl mgryment Parcmerey:

ded insorwment

Jor the instrement ured for the methad validation:

s were found o be oprimat

optimived for sach instrument wsed for analysis and docymenied in the raw
dara .

Mode:

ISV Vohage:

Orifice:

Cirmaln Gax

Nebulizer Gax

Auxiliay Gas:

Turho Temparature:
Taterface Setpoint:
Collislon Gax: .
Collision Ofset (RIVRZ):

GNIORDANS AMETHIDOC - o v

Positive [on TwbolonSpeay
454V '

3oV
Nitrogen (@ 1.2 Limin
Nitrogen @ 30 psi
Nitrogen @ § Limbn
anc

65T

Asgon 2t =290 cpt

vaov

REC 43318 PG oees3

The exocr valies wed amust be
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‘ Resolution: Incrtase DML and OM3 by 0.2 units frem normal
PPG values for exira sensitiviry if needed.,
ishign P
Delay: T minutey -
Cwell: 750 mszc
Acquire; 1.5 min
Payas: 002muec
Serting Mass: 100
Anmtyw Precursor/Product lons Ratentioa Time
(mvz) (approx)
BASSI4HM ansl 30
BAS 514-2-GH FLIGIT) 733
Analysh of Quinglorag Methyl Fstee
HELE Operning Condi
Coltirnn: " Beasdl L8, 100 x 2 mm, PN 105-701-2-CFF, Keytione
Scieatific, Sue College, PA (814) 3532500
. Guard Columar

Betasil 20 x 2 mm Javelin, PN £4202-701-P
Mobile Phase A: 0.1% formic acid

Mobils Phase §: . Methaood with 0.1% fomic acid

Flow faty: oAmﬁ—t:lomwwmmw
scquivalent)

Injection Vel.: 0ul

Gradiert (A/B) Tsocratic @ 4060

-

Note: The eoual void volume for the system aed 1 develop this method was
~06al, mm-uymﬂbhna&ﬁdwmw

thwmwwlqmz%ml.cam
Note:  The following ded inctoreoment ‘ 3 ware found to be

optimal for the insrement usad for the method volidation. The exact
!Mndmhwfwuhmw,ﬂrmﬂam

documented in the raw dara,
1SV Vokage: 4kY
Orifice: . 68V
Corain Gax: Nitrogen @ 1.2 Limin
Nebulizer Gax: Nitogen @ 80 pai
Auxilisry Gas: Nitrogea @ 6 L/mién
Titrbo Tempersture: 4704C
Interface Setpoint: 4°C -
Collhbon Cax: - Argon at =290 ¢t

. Collislon Offset (ROVRZ): Jvnsv

CAIORDANSHMETHT.DOC

Increase DMI and D3 by 0.2 units from normal
PPC values for extra sensitivity if nesded.

ABC 43318 PG 89964
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p— _
Delay: s
Diwetl; 750 mzue
Acquire: .. 23 min
Pause: 0.02 m3ee
Settling Masx: 100 -
Anatyte Precursor/Product lons Retention Tume
. (m/z) (xpprox)
BAS Si4-Ms N4 x 02 400
Caljbetion Procedurey

mmamhmmummummmmmm'
conceatration of the native compounds (x) from af seandards injeewed with the anabysis

set. A wrighied lincar regrention (14x) stand d curve is sted for quantitation of all
samples. - . .

A five point calibration curve must be used for h of sample At lexst
Two standards &t ¢ach must be injected in =n analyyis per.

mmmmmmmmmwaammmmm
hres mumples mty be injocred b dard injecyi

Accxptance of exch szmple st witl be made by svaluztion of the correlation coefficient
of the wandard curve for cxch snatyte. Corvelation eosfTicients must be »0.93.

Sample Analysis
Three s fytical conditions are described, The firm miod for the analysls of
Quinciorac and 2-OH-Cub ck bry the shuks jon, wses 4 50 x 2 mm colwnn and

mmmwmmmm&mm”uwmwwm:ou-
Quincioras by the Reflux Extraerion which peoduces exiracrs with a high matrix content
muhngunﬂylhlmhmu(l&:!m),diﬂmoun{emodiﬂu.mdm&o
Whhm%.AMWhmhmﬁmw
€222 by positive ionization giing turbo §

mummummm.mmmmmy
mlnin!ndmi:uhudbnuipknnmmuh;m
wmosphesic pressure ioniretion (API). Turbo-iouspeay is used to enkance sersitivity in
two of the three analysis ovethods described.
Apen:ohm:aﬁt(-l:ld}kundfwdumhﬂu.& Vilco Tee is connected o the
bukhdﬂnh;mlwqﬂmpnhgnﬂmhnﬂﬂﬂ'ubh;.tmmap&u
(=370 mam} of 100 mieyon fsed silica expillary tublng 16 the cther sida of the bulkhead
fming. and chread the free end of the Eied silica tublog through the ivespray nesdle 1o
!Wnlhmtmﬁmmmmhmmmrnnhpdmphof
Wmum.mmdmmmummmmm
qmmhmhﬂmhammmgmﬂmammlsbmd
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37

38

3.9

mmaomp&mhmuﬁdmmhmmumm
ummmwﬂnmmummmmmm

Injoct 20 or 15 pl of samrple into the LC/MS/MS a3 described sbove, Dircetly compers
Pk anea of unk des iy with the mandard cusve « obuain pg of BAS
514, BH 314-2-0H ¢r BH $14-ME In. the sample.

Bracket every ldmﬂummwﬁhdﬁmumﬁﬁmmhﬁ
arca of the eakniown is barger thas the highest gandard, dilute the unknown
Mnﬂlﬁnjﬁﬂ.!ﬂhmmwm inject sobvins (methaned)
bhnhwmiha:ﬂASSll.Bﬂﬂl-!-Oﬂ.uBH!l%mnanidmﬁm

Tun to nen,
INTERFERENCES
371 Sampls Matrices
loization supp has boen obscrved from with by the refux
method. Tha use of metharol g3 an i bi th & longer column

Mdm“ﬁmlll.lwm" hod AR90) Lor quinch ®
n
372 Order Soung : ’ .-
Other Pesticider Notx: known 1o diats
Sohvemr + None known 10 date
Labware Nooe known 10 date
CONFIRMATORY TECHNQUES -

TiME REQUIRED FOR ANALYS!S

I Shaks Exuaction

Extraction and Amiysis of exzracss penertnd by the shake method takes approximatly
5 bours and $ hour, respectively for 17 mpies

2 Reflux Extraction -

Extraction and Anslysis of i by reflux jon Lakey spprai ty 6
hﬂulﬂdlhﬂ:l:puiv&yhnnmph

3. Moyl Exer Metbod

E oo and Anlysis of d for the ety esser takes appraximately
3““’“‘.%‘“’]7“

. GAIORDANYS LMETHI.DOC
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3.10 PoTENTIAL ProBLEMS ‘ . ‘ '

[ [ —

of s0ils ar exharaive and may remove difforent comporsents of
ﬂsuﬁﬂtﬂﬂmmﬁnbmhqu.l.mﬂﬁmmrmmnmem'b-lnmﬂsuuh
mmmnmummmuumuwmm

Penitkming.
40  METHODS OF CALCULATION
41  Caumramon i
Oamunlimh:mwuﬁumhmhmy-bn*cﬁmmemw
mmmmmumw
42  ANALYTEIN SAMPLE
Wﬂhmmmhdwmkmmlﬁngmepukammmufwﬂm
sun.s:-uu-z-on.ausu-muummwemumsuum
swmgm{swm&nmmmmum
Cl.luﬂumnl.uutylhnqumhdn'.
Fpm = . e a
B x 1000 . o s
‘MA—WMWMMMﬁ
B = mg Sample Injecied = o
Finxl dihnion volums (ml)
. 43 CnmmanmcmRmvm
Correct [oetils fesults for pesid, found in the control sample as Gollows:
m(m-mhmm-mhw
Detormine prriest recovery from the fonificat Perienia iiE 28 Gl
"R y- —a Xl -
Pom BAS 314 and BH 314-2-0H sdded
Do not correct treated sample resuils for chiser conured nesid or proced
§0 VALIDATION .
demmmw&mmmm
. Wﬂmhﬁmamhnmmwummmrmb;mwﬂu
muALTAL&muiu.Thmmﬂ P given a unique Laby Y control pumber by
&TL&uﬂdnmﬂumhﬁﬁdwunmmdBuSH.BH-.':H-!.-OHanHSH-
Il!un.ﬂlwm.o.mmo.wmwmemanﬂshmhfmiﬁaﬁm
hd.AMmdmmuiMhuﬂ.ThcuMﬂinuﬂnthﬁh!Jmﬂ&.mn
mhmsumumﬂ-!aﬁ)t«mmmm”mw7.m(n-13)rw
the reflyx ion. The sverags % hBHSM-:!-OHmILﬂGH-!-S(n‘G)&NMduh
aarsction and £3.6% +4 8.4% (rll)hhﬁumﬁmhwmﬂiu for BH $14-ME Is
890U +-3.3 (o~ L3
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BASF Mcthod Namber: D¥S13 : Pagelofas

70

10.0

OAJORDAMSIAMETHL.DOC

hﬂmummuamdmdmaommumdm
QLOQ) oxperiment was . The data for the worR case seemario, the reflux exirzction is given. Seven
replicxtn fortificetions were ran st 10 polb, an cstimated limis of detestion for the reflon method. Suigial
interpretation of the method show 35% recovery of Quiacione with 8 dard ioa of B2, n=7. At
publiched in 1he articla, Principier of Emv | Axalyris in Analytical Chemi: 1983, v. 35, pps.
12!&12[&&@nd[ﬂ!mhunﬂ=llyd¢unﬂmdfmﬂ:ﬁun3mmw
deviation and 10 times the gandard & Ack d LOD and LOQ for Quinclonae
weflux mctvod is 3 ppb, and § ppb, Mpectivety. l-‘u-ﬂHSlu-Othnmel«Dlep;hmdlm
hvely, The datais p in Table 3. These exicul; hers are bow limits of detection zod
mrumdmmnemwlhﬂndumrmummum

successliufly through the method with meoovesics in the mngs of 70-120%. This method's quastitzzion
umuunm-uomm

CONCLUSION

The asaiytical proceders is spplicable for measuring the residucs of BAS 314, BH 514-2-0H and BH $14-
mnwummwulmmwummmnymmmmuus
514, BH 514-2-OH and BH 514-ME in scil in a contract bab at levels Sown 10 0.01 ppm.

QUALITY ASSURANCE PROCEDURES

mwmmmﬂm dard: -fd:e!nd.ﬂ—'“ d in this method will be swored in the BASF
rohives gt BASF Corp Agr m&mumnmmrwmnc
TI09-3513

REFERENCES

1. Gﬂﬂ.l\ndﬂvl mmmauc—msurmmmnuﬂ

2. MmFmWﬁw" ion of Quinct and its Metaboli 'BHSN-IIaSmI‘
BASF Methed No. ABSO3, March 1929

SAFETY AND HEALTH CONSIDERATIONS

1 Dbt "

[} d cancer agent4oe wilh adequate ventilation, avoid breathing
wwnaﬁmnh&chwd.mudmn;ﬁhﬂnudqu.

E N Mietbnal s [} desately taxie. Kecp away from heat, spark, and open

ﬁ:&ﬁqmm U:-ilhuqm\mhﬁou. avoid breathing vapors and use ft in
bood.

PROTOCOL CHANGES

There were two changes i Protcol 95117, The it atnendment allowed for method modifeatons that
have been subsequenily sddded 10 the method. The socond d Ilowed for the addition of the
analycis of BH S14-ME ead the reflux aratysis of BAS $14 H ead BH $ 14-2-0H.

REC 43310 P5 agagy
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BASF Mcthod Number: 09513 Page 22 of 53
TABLE 1 METHOD VALIDATION DATA FOR SHAKE
Amount Fosad (ppm) Recovery (%)
Alta Sample ID Fortifieation BAS-514 BH-2.0H BAS-514 | BH.2.0H
Level (ppm)
1664_003_003FBI nA ND ND HA NA
1664_003_003MS] 0.010 0.009 0.007 % n
1654_003_D03IMSZ 0.010 o008 ©.008 1 ®
$654_003_00IMS) .10 0081 0078 5l »
1684_003_00IMS4 oo 0082 0.077 ” 7
1665_003_003MS5 19 0.874 0.867 ” 37
1664_003_003IMSS 1.0 oz oas? n 6
Recovery (%)
BAS-S14 BH-2.0H
Average 153 817
Std Bav (s) 1339 4846

GAIORDAN)S LEMETHDOC
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BASF Method Nomber: D9313 “Page D ofas
Tasle?2 . LOQ AND LOD DETERMINATION FOR SHAKE
ALTA Saciple ID Fortifleation Amount Found (ppm) Retovery (%)
Level
opm) BAS-514 BH.3-0H BAS-S14 BH-1.0H
1664_001_0001FBI NA ND ND NA NA
1664_001_0001M51 0.0025 0.00247 0.00187 L] 78
1654_001_0001M52 0.0025 0.00229 000193 73 ”
1664.001_000IMS3 0.0025 . 0.00243 0.00211 % =
1564_001_000IMS4 0.0025 0.00215. 0.00188 o 74
1664_001_000LMSS o.0025 0.00249 0.002t0 100 L1}
1664_001_0001MS6 o025 . 000247 000198 9 ]
1654_001_0001MS? 0.0025 0.00244 o.0u214 n %
Amount Found {ppm)} Recovery (%)
BAS.514 | BH-1-OH | BAS-514 | BH-2-OH
Mnn 0.00243 0.00200. 9 0
Sid. Dev.(pop) | 701508 1.13E-04 28 145
Std. Devs) 14TE-03 L22E-04 304 |am
a 7 7 7 ?
%RSD 32 6.1 1 80
LOD(ppm) = 3° 51 Dev, (pop.)
LOQ (ppm) - 10 * 5ud Dev. {pop.)
) _ BH-2.0M
LOD(ppm) = 0.000213 0.000339
LOQ(ppm) = 0000711 0.00113
GAJORDAN)S L4METH!.DOC - -
R3C 43318 g gag7




I Protocal 96063-1 ‘ Page 25 of 49

BASF Method Number: D9513 Paga 24 of4z
Taate 3 METHOO VALIDATION DATA FOR REFLUX
ALTAID Spike Laves BAS SI4 K S14-2-0H
ppe ppm % Recovery Ppm %% Recovery
1664_00B_0OSMS) 0010 1.1 ” o008 0
1664_008_00SMS2 0010 00099 100 0.0076 7
1664_00F_DASMS3 0010 0.0094 9 0.0035 13
1664_008_005MS4 0.010 0108 « 108 0.0076 L]
:m_out.nn'suss 0.010 o00ss 1] . o.0088 7]
1664_008_casMsE 0010 0004 104 0.0034 (7
1664_008_00SMST o.ote 00106 106 0.0084 "
1664_00%_005MS3 9040 00360 50 0.031 "
1664_008_00SMS9 00d0 00370 o 0.0308 ”
. 1564, 008 0OSMS10 {  q.100 . 00150 » 00757 0
1664_00E_00SMS11_ oo | 0.0906, 91 o 0
" 1664_008_00sMS12 1000 1.0400 104 1.06 106
1664_oas_oosms13 1000 08610 ] 094 Y]
X% 49.3 L s
LDQMLODD!MEMM!@W(H:&;MMMI Ppm Recorveries)
Amoust Foosd (ppes) Recovery (%)
BAS.S14 BH-Z-OH BASS(4 | BH-I.0H |
Mena [~ 00098 | ook () [+
. $td Dev. (pop.) 00078 0004 1452 39
’ 5td Dev.(s) 00022 0004 [ %] 41
LI 7 7 7 7
% RSD Staaderd Error 14 49 14 iA
LODGpem) = 3% 514, Dev. (Pop.) LOD(ppm) = 00228 ° 001
LOQ{pm) = 10° Sid Dev, (Pops) - LOD {ppm) = 00786 004
. CNJORDANSIAMETHIDOC
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BASF Mrthod Number: D9513 Page 25 of a8
TABLE 4 METHYL ESTER METHOR VALIDATION
ALTA Sample [D ror::'ﬁn Amount Found {ppb) - Recovery (%)
(ppb)

301963 Slank NA
030196-2 wppb- w2 9
030196-3 10ppb- L7 M
0301964 Oppb- . 9
aI0196-5 10ppl- 9.035 %
030196-6 toppb- £678 [
030194-7 10pph- 496 =
G968 10ppb- 9.092 ]
0301969 +ppb- 34856 "
. QICI96-10 40ppi- s "
: 030196-11 100pph- a5e /]
03019612 100ppb- 93164 n
030196-11 1000pph- 956,104 L
430196-14 1000ppb- 922176 . 82

Recovery (%)
Aversge 2 X ]
Std Dev 13
' GAUORDAN)SIAMETHL.DOC . ce . . "
o - |
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‘rﬂl BASF Method Number: 09513 . Page 26 of a2
' Figure 1 Flow Chart for Quinciorac Methods o
il in 250 * 10g Soitin 250 mL. 108 Soil in 250 L.
l? ’f“ml in250 mL °§ . m
Add 40 mL
MOt G0 A Add s'?.zsl*.{u.m Add S0 0N

Y

. GMIORDAN)S I4METHI.DOC

Y

Refiux 1 hour

]

SW Filter

.45 um filiers
injection vizls

smalyzs on
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BASF Method Ninnber: D313

FIGURE 2 QUINCLORAS STRUCTURES
COOH
RE®
1
Quinclorse (BAS £14 H)
COOH
C OH
=
Z o
2-Hydroxyquinclorac (BH 514-2.08)
QOOCH,;
SO
mmmmnsiw

GAJORDANS METHIOC

Page 27 of 48
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Page 21 of 43

Figure 3 MS/MS Product lon Spectra for Quinclorac - Negative lon Mode
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. ? BASF Method Number D9513

Page 19 of 48

Figure 4 MS/MS Product lon Spectra for BH 514 -2-OH - Negative lon Mode
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BASF Method Numsber; D9513 Page JOof 42

Figure 5 MS/MS Product lon Spectra for Quinciorac - Positive lon Mode
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‘ BASF Method Number: D9513 s Page 3t of 48

Figure 6 M3S/MS Product lon Spectra for BH 514 22-OH - Pesitive on Mode
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Figure 7

Pg; 33of4y
BASF Method Number: 59513

Page 12 of &3

MS/MS Product lon Specﬁ for BH §14-ME - Positive lon Mode
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. . BASF Methiod Number: 09513

" Appendix - Typical Chrematograms
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Page 35 of 49

) Standard 125 agimi,

5101707

) Standard 5.4 ngimL.

Pé 83831

R 43319

Figure A - BAS 514 Quinclorsc Standards (Shake Method)
Sample

Figure A<1 BAS 314 H (Quinciorse

BASF Method Number: D9S13
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BASF Method Number: D513 Page 35 of 43
. F@nA—SMS!‘H(@M«:)S&MHDnm
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BASF Method Number: D9%13

Figure A-5 BAS 314 H {Quinclovac) Sandwd 1000 nglml
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Sample 93101703
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BASF Method Number: D9513

Figure B - BH 514-2.0H Standards
Figure B-§ BH $14-2-0H Sundard 1 25 ngtmt.

Sample 10102
Area 1332
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Figare B-1 BH 514-2-OH Standard $.0 ngiml_
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. BASF Method Number: D9513 Page 38 of 48
Figure 8-3 BH 314-2-OH Sundard 28.0 agimL.
- -~ Sample  951017-05
Area 47420 )

Figure 84 BH S14.2-0H Standard $0.0 ngimL
. Swuple 93101719
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. . Page 40 ol43
Figure C BH 514-ME (Quinclorae Methyl Ester Stds)

Flgure C-1 BH 514-ME Standard 129 agiml
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BASF Methad Number: 09513
Figtre C-3 BH 314-ME Standard 25.0 ngimt,
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BASF Method Nucnber: D95 13 . Pagedlof4s

Figure C-5 BH $14-ME Standand 100.0 ngltmb
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BASF Method Number: D$353 Page 43 of 48
Figure D Reflux Method Standards . -
Figure D-1 8BAS 514 Standard 5.0 agtml,
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BASF Method Nember: D9513
Fipre E. Conrol Soil - Shake
Sampic

‘ntocnl 560631

h—— -
.
g
..

Recovery 90%

e
o
ol
"
Ll
Rl

-

_ FIETITILE _ TIXEIITITY

o T

9501610

s, ik,

m
11 I itil 2
’ N HN O T

! i M

| 3 L ) X
Jl

1484 _sa} vovamny

L R e Lo - L LT

BAS 514 H, BH 514.2.05

Sampie:

mmmE_&___ f sl sl ettt

—-ﬁ__h

]
Hap Bgly il Ui Byl
f alt bl ] i sl it A

Figure F. 0.0 ppxn Fortifieation » Shakg

g w-

PG 86891

At 43318




Page 46 of 49

BASF Method Number: D9513

| 960631

Page 45 oF 48

Figui G, 0.10 ppm Fortification - Shake
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BAS S14, BH 514-2-0H
Sanple 6042362 Recovery $9%, M%
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Figure §, 0.10 ppm Fortification Reflicg
BAS 514, BH 314.2.0H
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BASF Method Nutber: D9513 Page 4T of 48

Figs K. Control Soil - BH S |4-ME
0301-56-1
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Figure L. 0.0 ppm Fortification - BH §14-ME
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BASF Method Number: D9513 : Page 43 of 45

Figure M. 0.10 ppm Fortification . R
Sampie 030196-11 Rocovery y2%
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