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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@ega.gov.
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1.2

INTRODUCTION AND SUMMARY

Scope and Source of the Method

1.1.1 Scope

Metabolism investigations (Ref. 1) showed that Quinclorac
resicues in soil can be degraded to a dechlorinated metabolite
3-chloro-8—jquinolinecarboxylic acid (BR 514-1) under certain
conditions. Thus, this method was developed in order to
include this metabolite in the determination of Quinclorac
residues in soil. It contains an alkaline hydrolytic
extraction step which liberates chemically bound residues. .
Active ingredient and metabolite are determined simultanecusly
by HPLC using column switching and UV detection.

1.1.2 Source

This method is a revision of Method 280 (Ref. 2), developed by
Dr. Frank Mayer in the BASF laboratory in Limburgerchof,

Germany, with subsequent modifications made by Dr. David

McAleese, Robert Eswein and Dr. Frank Mayer in the BISF
laboratory in North Carolina. The method was revised to make
it compatible with materials and soils availaktle in the US.

Substances

- 1.2.1 Active Ingredient

Proposed common name: Quinclorac
Laboratory number: - 150 732
BASF cdavelopmental number: BAS 514 ., H _
(.. = These digits specify
v ‘ the formulation)
Chemical name: : 3,7-bichloro-8-quinoline-
Co carboxylic acid

Structural formila:
~ CO,H
cl Ny
ZCl

\ 89/0917 0010



Method No. A8903

Empirical formula:
Molecular weight:

Melting point:

Molecular weight:
Melting point:

Appearance;
Odor:

' \f'
) d

c:nasaxmz e
2421 T T
Above 237 °C decaq:os:.tion

207.6° D
195 °cy .-
1 Crystalline, colorless
Qdorless ’

Appearance: . Crystalline, colorless
Odoc:- e Weak( e g i
‘solubility: (g subst.ance in 100 g solvent at 20 */ €)
Water o 6.2x107 ¢
Ethanol - 0.2 . | . )
Acetonitrile - <0.1° N .
Acetone: 8.2 0,
Ethylacetate , ' 25 S ; -
Dichloremethane <0.1° N ”
Diethylether 0.1
Toluene <0.1
n-Hexane . <0.1 _
Olive °“' A I S N R S
S S o L

1.2.2 Metabolite: © ° ¢ ot o T TR
Metabolite code: . ' Y S S
Laboratory number:- - '195°540 - 0 - -
Chemical name: 3-hloro—8-quinoline—

: carboxylic acid ' ey
Structural’ formula: ' W™ s,

- } ’ ’

Empirical formula: e -1

89/3017

0011



Method No. A8903 - - 9
Solubility: (g substance in 100 g soclvent at 20 °C)

1.3

2.1

water 3.8 x 107°

Ethanol 0.3

Acetonitrile 1.2

Acetone 1.4

Ethylacetate 0.6
Dichloromethane 2.9

Diethylether A 3 '
Toluene 0.5

n-Hexane <0.1

Olive oil <0.1

Principle of the iethod

The soil is extracted by refluxing with sodium hydroxide _

solution. Tne extract is.cleaned up by three water/ : .
dichloromethane partitions at various p# values. Final '
determination.of the free acids by HPLC uses column switching

and UV detection. ; :

Limit of quantité\tion: 0.05 mg/kg..
MATERIALS AND METHODS

Equipment and reagents in the following lists are examples
and can be replaced by equivalent ones. o

Bquipment
Flat bottom flask with . ‘
standard ground glass joint 1l Liter, 125 mL
* Funnels ) dcom, L0 cmi.d
Volumetric pipettes 0.5 #L, 2.0 mL, 19.0 mL,
20.0 mL '
Magnetic stirring bars - 2.5 m



Rethod No. Ra903
Reflux coridehs'or with
standard ground glass joint
Stirring hot plate ' Corning PC-351
Plastic cer:lt‘rif‘qg‘erhot:ri::’l‘er cep, o 250WL ]
Centrifuge‘ STy e Damon/TEC
Volumetric flask
. Graduated cylinder
Spatula or swall scoop
ropendorf pipet . .. 50 uL.

‘pi sticks (0 - 14; 0- 2.5 """ - Bt science, Cherry mill,"
- N 19580, 9590 ..,

Rotary Evaporator .. .. ..y . Buchi | . .- . L.

Separatqggﬂ_ﬁ_mne,l.” T 125mt. o A

Pastetr’ pipets " v -4 n Twlb sgL long, disposable

Whatman #1PS phase separat;m - Enqgland,
filter paper . - "via Fisher Scientif:u:
; Delmar,\,,tNewar‘l_t_ .DE: ;
# 2200110-~--" -~
Glass ¢éntrifuge’tube’t e g gy 7wt T

1 .

Ultfasom‘.c bath ' Branson 1200 )
Vortex mixer . A American Scientific ~ -
CFed e tat _ Products McGaw Parlell ,°
Acrodisc LC-13 syringe filter - 0.45 um Gelman Scxences, :
Tt # 4450
Plastic’ Syrmge'“ ‘,‘; ‘L)";‘." 3 ce. Bectcn DickeM.
vt Rutherford, NJ
n r :

na oL

. r\.\,

N-EVAP Orgaxﬁla'tmh Asscjcf', Bl
(nitrogen stream evaporator) Northborough, MA
Millipore filter ; " Millipore Corp.

GV 0.22 /m : Bedford, MA
LGVWP 04700

89/501> 0013
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. 2.2

Reagents and Chemicals
Acetone, high purity solvent
Dichloromethane, distilled
Water, deionized

Sodium hydroxide pellets,
reagent ACS

Sodium hydroxide solution
0.1 N (0.1 mol/1l) in water

Calcium chloride.dihydrate,
cert. ACS ’

Phosphoric acid, meets ACS specs

3 % calcium chloride +
1.5 % phosphoric acid
aquecus solution (w/Av/v)

Sulfuric acid, concentrated
analytical grade

Sodium Bicarbonate powder,
analytical grade

Saturated aqueous sodium
bicarbonate solution

50 t acetone + 1 % acetic acid
in water (v/Av/v)

Acetic acid, glacial,

equivalent to USP specifications

Water, high purity solvent

Acetonitrile UV

Burdick & ;Iackson
Burdick & Jackson

Kodak, Rochester, NY
Cat 137 6466

Fisher Scientific, . -
Fairlawn, NJ .

J.T. Baker,
Phillipsburg, NJ

J.T. Baker
Phillipsburg, NJ

Fisher Scientific
Fairlawn, NJ '

EM Science,

‘Cherry Hill, NI
. # AX0072-1

Burdick & Jackson
Product 365

Burdick k. -Jackson
Product 015

89/5017
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2.3

| g , R )
A R S TR S B LA
Standard Substances and Solutions o
A ! PO S et 43 T *‘_.”:‘ .-
2.3.1. Standard Substances A
YL 0T o P e
 Quinclorac ‘(structure'l.2.1) »99.5'% U oo
BH S514-1 (structure 1.2.2) - B SR
) T o Bl i yoooam
{both standards supplied by:A ~.. Dr. Pawliczek, APE/CP -
LS e BASF Aktiengesellschaft
. " Agricultural Research
) 7. T L S L Qemter oL
(PR A D-6703 Limburgerhof
: West Ge

Phone: 06236/66-2422) -

Store standard substances in a freezer. - Store st-:amlard oo
solutions of Quinclorac and BH 514-1 in an amber bottle with a

plastic lined screw cap and refrigerate. ..

L

2.3.2 Standard Solutions for For:ificauons h

Quinclorac plus:BH 514-1 (both in‘one solution): - + . - .
25.0 and 2.5 pyg/ml in acetone ] _ ‘ |
Prepare a 1.00 mg/mL Quinclorac plus BH 514-1 stock #oluti.oh by
weighing 25.0 mg of Quinclorac and 25.0 mg of BH 514-1 into a
25 mL volumetric flask. Dissolve with acetone and dilute to.
the mark. ' O

Prepare a 25.0 wg/ml Quinclorac plus BH 514-1 standard soluticn
by transferring 5 al of the 1.00 mg/mbL stock soluticn with a
volumetric pipet to,a 200 mL volumetric flask. Dilute to the
mark with acetone. .
o L CEE B Gt !_"-' -3 I.j‘:“: OO
Prepare a 2.5.uq/ml Quinclorac plus BH 514-1 standard solution
by transferring 10 mL of the 25.0 ug/mL Quinclorac plus BH
514-1 solution with a volumetric pipet to a 100 mL 'volumetrice

flask. Dilute to-the mark with acetone.

e " 89/5017 0015




' Method No. AB903 - : 13
2.3.2 Standard Solutions for HPLC Analysis

Quinclorac 'plus BH 514-1 (both in one solution}:
12.5; 25.0; 50.0; 100.0 ng/mL in acetone / acetic acid/
water solvent.

Prepare the acetone/acetic acidAmter solvent in a volumetric
flask. Place 50% (volume) acetone and 1% (volume) acetic acid °

into the flask and dilute to the mark with water.

Prepare a 100 ng/mL Quinclorac plus BH 514-1 solution by
transferring 4 mbL of the 2.5 ug/ml acetonic solution with a

- volumetric pipet to a 100 mL volumetric flask. Evaporate to
dryness using & N-EVAP. Dissolve and dilute to the mark with

the acetone/ acetic acid/ water solvent,

Prepare a 50 ng/mL Quinclorac plus BH 514-1 solution by

transferring 2 mL of the 2.5 ug/mL acetonic solution with a

volumetric pipet to a 100 mL volumetric flask. Evaporate to ‘
dryness using an N-EVAP. Dissolve and dilute to the mark with .

the acetone/ acetic acid/ water solvent. .

Prepare a 25 ng/mL Quinclorac plus BF 514-1 solution by
transferring 1 mbL of the 2.5 ug/mL aretonic solution with a
volumetric pipet to a 100 mL volumet:oic flask:. Evaporate to
dryness using an N-EVAP. Dissolve and dilute to the mark with
the acetone/ acetic acid/ water solvent. )

Prepare a 12.5 ng/mL Quinclorac-plus BH 514-1 solution by
transferring 0.5 mL of the 2.5 ug/mL acetonic solution with a
velumetric pipet to a 100 mL volumetric flask. Evaporate to
dryness using an N-EVAP.  Dissolve and dilute to the mark with
the acetone/ acetic acid/ water solvent.

89/Lu17 0018
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2.3.3 stability of Standard Solutions (Ref..2) =~ . .-

- Room .temperature

L. ¢ -
PR IO
o
4°C . L R

Storage - _ : :
Days paylight Refrigerator = Y
) 1 Quinclorac 200 yg/mt. in:acetone -
n d00 % L) 100, )
o BH 514-1 1 pg/ml. in acetone .
. o] - R H
T IR T R “101.3% "
71 99.3 % 100.2 -%
118 97.8 % 105.3 %
A S T 5o .
3.1 EBxtract Preparation - ° - : -
1 I:I " .l= ' ! Q:; I ‘J ':l~ .T‘:; i "\. ‘.'. v
T ‘ - L SR R
3.1.1 Preparation of _Samples ot B o
The samples arerair.dried, ground m a smll m.ll and then
stored at <—5°C until analysis. 2 oy
FERIUINE i ! :
L3 LI PP .
!
A G e
! o 89/5017
f .
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3.1.2 Extraction and Fortification

Weigh 25.0 g of soil sample into a 1 liter flat bottom flask
equipped with a plastic funnel. For fortification samples,
pipet 0.5 mL of Quinclorac and BH 514-1 in acetone with a
volumetric pipet onto the soil sample. Do not use a larger
volume of the acetone solution for fortification; refluxing
with additional acetone may extract substances from the soil
that interfere with the analytes in the HPLC chromatogram, At
least two fortifications and one untreated sample (control) are
run with each set of samples. The amount of Quinclorac and

BH S514-1 for fortification trials should be in the range of the
expected residue.

Add a magnetic st:.rrmg bar. Add 200 mL of 0.1 M NacH to the
flat bottom flask and rinse the funnel. Rinse the reflux
condenser with approximately 10 mL of water before use. Connect
the flat bottom flask to the condenser and reflux for one hour
while stirring. Allow the flat bottom flask to cogl, Use a .
water bath if needed. After cooling, rinse the condenser with
10 mL of water.

3.1.3 Centri fugation

Swirl the contents of the flat bottom flask and transfer into a
250 mL plastic centrifuge bottle. Centrifuge for 10 minutes at
2000 rpm or faster. Pour the supernatant into a 500 mL oo
volumetric flask equipped with a plastic funnel. Rinse the i
liter flat bottom flask with 100 mL of a wash solution prepated
by mixing equal volumes of acetone and an aquecus solution
containing 3% calcium chloride and 1.5% phosphoric acid. Swirl
the contents of the flat bottom flask and pour onto the
leftover secil in the centrifuge bottle. Stir the soil with a |
spatula and sonicate for 1 minute if necessary. Centrifuge
again for 10 minutes at 2000 rpm or faster. Transfer the
supecrnatant to the 500 mL volumetric flask. Repeat rinsing with
another 100 mL of the wash solution, .stir, sonicate and
centrifuge as above. Dilute to the 500 mL mark with acetone.
Shake well erounh to achieve a homogenecus solution. Do not
sonicate. Let the precipitate settle. Part of the precipitate
may remain right under the surface of the solution. Wait until
a clear layer in the middle of the flask has formed.

89/50.7
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-
w

3.1.4  Dichloromethane Extraction’ I
All.quot 20 mi’ of the clear’layer in ‘the ‘middle of the flask -
with a volumetric pipet-into'a 125 mL flat bottom rotovap
flask. Save a portion of the solution left in tlie,500 oL -
volumetri¢ flask for ‘reanalysis if necessary. Add 50 uL or more -
of concentrated sulfuric acid with an E:ppendor:f pipet to the
125 mL flat bottom crotovap flask until the pH-is 1,3-1.6.
Measure' the pH with pH sticks. Remove the acetone on a rotary
evaporator with the bath temperature set at 40°C. - Stop_when -
water condenses inside the condenser. Transfer the acidic .
extract to.a-125 'mL separatory funnel. Rinse the rotovap flask
with 10 mL of water and transfer to the separatory furnel. :
Rinse the rotovap flask with 25 mL of DCM (dichloromethane) and

- transfer to the separatory funnel. Ensure that the pH of the
aqueous phase is between 1.3 and 1.6 with pH ‘sticks. Shake and )
vent thé solution®for 30  seconds: Drain the bottom DM layer -~ -
(do ot take emulsions)” into another 125 mL separatory funnel .
(second funnel) with the stopcock closed. Add. 25 mL of DOM’ to -

_the aqueous’ phase léft in the first separatory ‘funnel. Shake =~ -
and vent as before for 30 seconds. Drain the bottom DCM layer -
{do not take emulsinns) into the second separatory funnel as .
before: Pour the contents of the first separatory funnel to -~ ' -
waste. Rinse the fust separatory funnel thh acetone and let
drip dry - ; - :

- i ’ '

o

ew T L PO T -

vud - I LTy hoelrong -
l."-~--— . ..,."

3.1.5 Dmhloromethane/Sodmm Blcarbonate Partxt:l.on j* q"‘- T

Add 257 mL of saturated sod:.um b:.carbonate solutxon to the DCM
extract in‘the.second separatory’ funnel. Shake and vent for 30,
seconds. Close the ‘stopcock on the first separatory funnel. "’ o
Drain the ‘bottom DCM layer into the first 125 mL separatory o
funnel. L«et the - ‘phase boundary pass thmugh the stop cock o
before closmg it. Add 25 mL of saturated sodium bicarbonate ‘ - -
solution to the':DCM extract in the first ‘separatory’ funnel.
Shake and vent for 30 seconds. Drain ‘the bottom DCM layer and’ |
the phasé béundary to waste and pour the top layer mto the .
second 125 mL, , separatory funpel.. « = t.o e e *f" "
,!» DHy . a T . - . [ PR

'r ) —-'!.'_ o’ f '_,"L' whe Ll U e T

S . | 89/5u17 0019
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3.2

3.1.6 Sulfuric Acid/Dichloromethane Partition

To the basic solution from Section 3.1.5 very carefully add
concentrated sulfuric acid dropwise with a Pasteur pipet. Let
the mixture settle and very carefully mix. Add acid until the
pH is between 1.3 and 1.6. Approximately 2.6 mL of sulfuric
acid is necessary. Check the pH with pH sticks. (If the acid is
added too quickly, the solution will bubble out of the top of
the separatory finnel). Shake and vent the fumnel carefully
several times until the CO, evolution has diminished. Add 25 mL
of DCM to the separatory funnel. Shake and vent for 30 seconds.
Drain the bottom DCM layer through Whatman 1PS phase separation
filter paper into:a 50 mL centrifuge tube. Repeat: the-
extraction and phase separation. N-evap with nitrogen to -
dryness with heat (30 - 40 °C). Remove the centrifuge tube from
the N-EVAP immediately after drying. Bring up to an appropriate
final volume using the -acetone/ acetic acid/ water solvent
(Final volume for the limit of quantitation is 2 mL.) Scnicate
and vortex until the sample solution is clear. Filter the

~ solution through a 0.45 um Acrodisc LC13 syringe-end filter

into the HPLC autosampler vial. Inject 50 ut. of the selution
into the HPLC. bDilute further with the acetone/acetic
acid/water solvent if necessary. Use a volumetric pipet for all
dilutions. . : )

Instrumentation

Equipment and conditions ‘in the following lists are examples
and may be replaced by equivalent ones. ' '

3.2.1 Principle of HPLC Separation

The separation is achieved on'C,, reversed phase material with
column switching between a precoiv.mm and a main colum (see
figure 1 for a schematic diagram). The mobile phase of the
precolum is solvent mixture I with a low acetonitrile content
(see section 3.2.2). The active ingredient elutes more than 5
mirmtes after the dead volume. The active ingredient and the
metabolite have very different retention times.

Only the peaks of interest are switched onto the main column.
These are then reconcentrated and separated further by a
stepwise gradient. Both low and high pressure gradient mixing
procedures are possible.’ S '

In_lggrtant: ' = S :

Before running a set of samples, check the retention times of
Quinclorac and BH 514-1 on the. precolunm and adjust the
switching times, if necessary.

89/5017 0020
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3.2.2 Description of Equipment T A T
Pump . with low preésui’e - Varian Model 5000 Liquid L
gradient mixer ’ ‘ Chr:omatograph . s -
‘(for main colum) 1 o eI s,
Pump {for precolm) " Beckman i'lodel 110-A mmc punp ‘
" Autosampler : :__" ' varian 8000 Series Aul:osampler
''Switching valve - * °~  Rheodyne No. 7000 .. ' .
Pneumatical unit .~ Rheodyne No. 7001 .
' Systéem computer | varian vista 402 Chtmtography
R °,  Data Station ‘
v detector . . " varian 2550 w Detector '_ .i o
Colums = = ' "*° stainless | steel L

.. . . Precolumn: 50,‘i:m'5c'4f6 om- .
- o Main Column: 250 mm x 4.6 we .. . -

Stationary phase Nucleosil 100—5-C
‘ Alltech Associates’ IR
- Guard column .. . Waters Guard-Pak- Precolumm .. -
I 'mdulemthnesolvecu Co e,

-k ‘Cartridge »

3.2.2 Operating Conditions .,

F I Y SRR ST SR !
Injection volume . . = 50 uL - S . e
Wavelength 0 230 nm | S s L
Recorder’ chatt speed .0.5 cm/min . - - o
E‘lowtat:tﬂ.-r ‘:,lmL/mnforl;othptmsw
Switch times * . '’  Quinclorac -BH 514-1 -
PR 7 - 10 min . - 22—27m.in
Retention times L - .
(Precolumn + main column}' 19.1 min 384 min ,
Mobile phases e ey e Ag.etom.tr:le/ water:/ acetic- - . ;|
L -,;_.. ) FR ,‘.- ‘. acld . . “-. . .
SN e G Ty o
Mobile Phase1: = v L .'f}'; DTS

Prepare the acetonitrile/acetic acidAwater mbxle phases
in a 4L volumetric flask. For mobile phase I (precolumn),’
add 17% (volume) acetonitrile to the flask using a ,
graduated cylinder. ‘Add 0.25% (volume) acetic acid to the -
flask with a volumetnc pipet and dilute to the mark with
water,

AR - 89/3017 0021
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Mobile Phase II:

For mobile phase II (elutes the parent from the main
column), add 37% (volume) acetonitrile to a 4L veolumetric
flask using a graduated cylinder. Add 0.25% (volume)
acetic acid to the flask with a volumetric pipet, and
dilute to the mark with water, ’

Mobile Phase III:

For mobile phase III (elutes the metabolite from the main
column), add' 45% (volume) acetonitrile to a 4L volumetric
flask using a graduated cylinder. Add 0.25% (volume)
acetic acid to the flask with a volumetric pipet, and
dilute to the mark with water.

Filter the mobile phases using a Millipore filtering
apparatus equipped with a GV 0.22 ,m membrane. This vacuum
Eiltration may be sufficient for degassing. If not, decas
the mobile phases for 30 minutes using a slight stream of
helium. The system control program is shown below. After a
given number of samples, a stop program can be used to
terminate the run. The pump for the precolumn {mobile
phase I) is not controlled by the program. .

89/50.7 0022
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"HPLC-Program: !

LIS

1 0.0 Flow
2 00
_ 2 .‘~ )
3 0.0. « %A
4 0.0 ' .88 @
5 0.1 Relay
6 0.2 ' Relay
I R
7 7.0 - -Relay
D3 olagvlt oL
8 “10.0 - Relay
9 16.9 .- Relay
10 17.0 Relay
11 20.0 %A
12 20.0 3B
13 20.1 %A
14 20.1 B
15 22.0 - Relay
16 27.0 Relay
17 35.9 Relay
18 36.0. Relay
19 39.9 3B
20 39.9
21 40.0 B
22 40.0 %A
. 1

e e

Time .. Event ', '

<A
PRI SN

Reservoirs

$ "
100

100

100

100

i.0

AR

'

S 4'.)
100 -+
o
A

b

il

B "’ . value " J;\-‘- .:

A

v A

T‘:.! t

T

-

D S TS S S
vh e

.
R
,‘-—- [

-

Desctipt:icm ; Pelion

Flow rate 1.0 mwnin

. Selection of éolvent

i

k autozero

reservoirs Lo
"‘\i. .‘..‘1\_ PR
‘Mcbile phase 9
onmain colum

Detector

A
.f'.- - - ',...) ‘- -
Comects ptecoltm i
with main column
Discomects colums
~ Detector’ " §
Tavtozere ¢ {7 ey
Gradient from mobile
phase II to mobile
phase III on main
colummn

' Connects precolum
" with main colum

Disconnects columns
Detector
autozerc

Gradient from mobile
phase III to mobile
phase II on main

. column
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3.3

3.2.4 Calibration -Procedures

calculation of results is based on peak height measure-

ments using a calibration curve. To obtain this standard
curve inject 50 uL from solutions that contain 12.5, 25,
50, 100 ng/mL Quinclorac and BH 514-1 into the HPLC
system. Plot peak height (mm) versus amount (ng) of
injected standard (absolute 2mount).

3.2.5 sample Analysis

Inject 50 uL of each sample and each standard into the
HPLC system for analysis..Do not use a larger injection
volume, For each.set of samples, inject.each standard at
least in triplicate and inject each sample at least once.
Bracket the sample injections with standard injections.

Inject standards every 2 - 3 samples.

1

Interferences _

3.3.1 Sample.Matrices

If interfering peaks occur in the chromatogram, analyze
another aliquot of the extract in the 500 mi flask in

2.3.2 using GCMS as final determination as described in
BASF Analytical Method Number A8901 (Ref. 3).

3.3.2° Other Sources

_Other Pesticides: None known to date.

Solvents: Impurities in the acetic acid used in mobile
phase I may be concentrated on the main column and cause
ghost peaks in- the chromatogram which interfere with
analyte peaks. This can be checked by running the system
with different concentrations of acetic acid in mobile
phase 'I or longer/shorter peak switching time periods.

If the interferences change their peak height accordingly,
a better quality of acetic acid must be used.

Labware: None known to date.

83/3017 0024
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3.4

3.5

3.6

4.1

Confi mmatory Techniques

C Tmerye omiop Cooaedilo MTLL
If UV determination 'fails because of'interférences ot peak '

identity is doubtful, ‘determination can be made by GC/MS -
as described:in method.No. A8901 (Ref. 3).. . - ., . z
IS ST -

[ K I A I A PEPRRAL
o bt o . Ry . : ' - -
L TS | '.a:f, . .'. Sy . iy
' Time Required for Analysis
' . . - - o '{_ ¢ _L‘ Booe
Extract preparation for a set of 6 samples, 2 recoveries

ard 1 control-requires 8 hours. HPLC injection can be ‘done -
automatically aver night. Evaluation and: report take . -
approximately 2:-hours. This time-scheduie is valid if no, - '
special problems arise, such as matrix interferences. - - -
Larger sets of samples or contimous flow of analyses take - ‘.
less time per sample depending on available equipment, =
personnel and organization of work. _ -

T O
Potential Problems ‘ B S T L
A TR R R T S S B SR SAb S L S

) .

Window shifting may occur during long runs. 1f ‘the peak’ /%
height of the standard decreased significantly over more -%:=

-than two injections, .the retention ‘times on the précolumn - 0

should be checked and the windows adjusted accordingly.
The use of a guard column minimizes this potential

PP S
problem. NI Vot 51T B
;o P R ) P F S PO ) ot
A ') s SR « PV LY ) [ L I
. -
METHODS OF CALCULATION. = * *.i + = & .| nufub % zoovweies
P o .
LS I o .« b b2 --‘jr- i - '!“ E “ - t‘ :\ W 4
o . " . St e s T I S8 ST :\.“‘_A '
‘o . . - o - e A
Qalibration", ¢; -, ~or - . Lo ooy LGt L s T
* ‘-’ ! ) ' ) LI - - i A -t M -
BRI S . - X N IR 5
’ ’ T - . . P S

o AL

Measure -the peak heights of the standards. Constiuct --* =
linear least squares working curves for parent and ¥ B o
metabolite in the form ye=ax + b from the standards by s
plotting peak height versus nanograms cf standard e
injected. - : ‘ -

[
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4.2

4.3

% Recovery =

Malyte in Sample

calculation of results is based on peak height
measurements. Measurs the peak heights of the Quinclorac
and the BH 514-1 peaks in the samples. From the least
squares working curves, determine the.nanograms of
Quinclorac and BH 514-1 in the samples. Determine recovery
factors from the fortification experiments. Do not correct

" sample residues for either control residues or procedural

recovery. _ :

The residues in ma/kg {(ppm) of Quinclorac and its . . -
metabolite BH 5i4-1 expressed -as Quinclorac equivalents
are calculated as follows: ,

vt‘.- W, .+ U - 100

ppm =
G-V, -A

Wweight in (g) of sample extracted

Final volume after all dilution steps (mL)

uL injected from V, - :

Anount of determined substance read from

calibration curve in ag

Aliquot in %, taken during sample extract processing

= Conversion factor (for determinacion of metabolite
anly; converts determined metabolite residues to
Quinclorac equivalents). '

ay ESSO

Molecular weight of Quinclorac 242.1
J= - = = 1.166
Molecular weight of BH S14-1  °  207.6 '

Calculate parent {Quinclorac) and metabolite (BH 514-1)
residues separately. Add them to get the total residue.

Calculation of Recoveries

(ppm in fortified control - ppm in control) - 100

Ppm analyte added

Analyte can be either parent or metabolite. For _
calculation of metabolite recoveries, all ppm values in
the formula must be in the same format, either metabolite
amounts or Quinclorac equivalents.

59/5..7 0026
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5.  RESULTS AND DISCUSSION

5.1 Accuracy and Precision

24

'rhe following recovery results were obtamed along wil:h

the analyses of residue samples from a soil dissipation

study and a rotational crop study analyzed in February .-

1989, The soils were fortified at 0.05 ppm and at 0.5 poua. ’

Details can be found, in the analytxcal reports to these
--studies -as referenced :

By s T Y TN VI U
. i : Loe et ¥ o
S AT S S
Residue | Reference | Analyte | ~ 'Recovery v Average recovery
Control % k 3
Number O RO P o L T R ot
87100" " | -4 " “|quinclorac | 91, 78, 79, 85, 90 85 +6 (N=5)
BB-514-1 | 67, 63, 65, 79, 87 “72% 10 (N = 5)
87127 5 Quinclocac (84, 103, 86, 77, 89, 97 _ .
| 171,774,.92, 66, 89, 86 | 85 + 11 (W =12}
 BB-514-1 ss,,_74, 98, .65, 71, T4 : :
(e o b T - |750774,795,762, 72, 56 | 74+ 12 (® = 12)
87125 6 - |Quinclorac |.90; 78, 86, 78, 73, 83| 81'+ 6 (W = 6)
" Tems14-17 | 78, 75,765, 65, 69, 65| 703 6 (3 ='6)
87098 | " "7 7 |quinclorac | 70; 10, 71, 66, 79, .
IR DR ¥ £ 1 £ 85,81 szl‘ 76 + 7 (N = 20)
BE-514-1 | 617 s58; ‘54, 5r <
LI . -,._a-l'__‘ oA .‘63'0 Glmr 54:-.6.6.. o 59 + 4 ‘N=d)
r ‘1 - e I - - - . m e —— —— - '
ot B T2 S TUE TR
fr‘ b 1) £ s - & [ ‘.}., - ' 2
st ey : N : :
Ve e fmsie nloore Ioanny o0 A 2L onE L8
el T T
B oDl - e W
?i‘ ) _ i : “ - J .||.; . X ‘”I‘ - ’ . ‘: .
L ST SRR AL ‘89/ dvl7 0027
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5.2 Determination Limit
The limit of quantitation for Quinclorac and BH 514-1

residues in soil is 0.05 w/kg. This is the lowest amount
which is supported by recovery data.

5.3 Fuggedness msting

This method has been sat:.sfactorily used in the BASF
laboratories.

$.4  Limitations

None known to date.

6 CONCLUSIONS
' . , The analytical procedure is applicable for measuring
- ‘residues of Qumclorac and-its metabolite BH 5i4-1 in
; soil. ‘
'7 . QUALITY ASSURANCE PROCEDURES

Location cf raw data:

Raw data is stored in the BASF archives.

89/5017 0028
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' | Me _ :

Dake L e L o o

A
-8 mmwmmmm -
4 '1-1_,.c )’»,'“_’._ C h..(‘.,;w: NP

N TR R,

25 g SOJ.l 7 .. - o <Lt . - Toa e
- Reflux with 200 o of 0.1 N NeCH for 1 hour -
- Centrifugo, wash twice with 3 % CaCl /1 5% H,PO /acetone

i 3 .
S T - ot P IR .
2 PRI €} Lol B F O . . A-f‘
- Ve .

o ‘w‘-:'.r

Tarc ., Extract
Discard —-Take 4% aliquot, acidxfy with SO y!. of conc. H, SO, .
- Evaporate acetone, extract twice wit.h 25 alL of DCM

e b
! O .!,

Aqut'aous layer DCH layer ¢ . ’
Discard | E:xtract t:wj.ce wit.h 25 u. of saturated NaRCO, solution

" DM layer .77 b T Nanco layer N

Lo a e e ot P e N

Discard . - o e Ac:.dify with cmc. R, SO,
-EbctrathxwichSmLofDCH

[ . _] Tt N

Aqueous layer . DOMlayer II

. Ey . R

Discard e - Evaporate to dryness

- Dissolve in acetone/
acetic acid/water

. ‘ % HPLCAUV

o -
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10 FIGURES

Sketch of HPLC column switching

Typical chromatogram of a control soil sample
4. Typical chromatograms from recovery trials
-8. Typical calibration standard chromatograms
1

1
2.
3.,
5.
9.,10. Typical calibration cucves
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Figure 1: Sketch of HPLC column switching

F R ST - 89/5017 0031




Method No. ASH3

L Ad03 TavIVAY 1638

y.m.l

% s
o

~ :mwmod» _ L3

a-r

L1 Dy 4
érp 12

onn.ouﬂ
[ 24: M 4

o

M.. *?:in.

WILSHIW S RSZ O¥I2 L 3L
) HIW/ /W) 76 13345 14wHD

sample

§ 87127277

Figure 2: Typical chromatogram of a control soil
Mississippi soil; Residue Sagple

0032

89/5017




30

Method No. A8903

-

i YL

" N whlggi0¢ "\ A.wmcﬂa.*..o_al oLt .n.../ } Jooo '

- e rla
- (2 Xt )L T

) A M , .

1

i

!
.ﬁ -

i

t
“ —

1

CoT |- o m T s I T

! )

-
_ I LUt —_
z = Sui, Mozl
a0 . { i -~
[ . . AW ) - '3
L] 0

20 8 ' PETRTTAS vig

I.MMO“?Q.Q.n R I.!Iﬁmh.—\wﬂma aaa__vi.. .1 LEL

..../ - B Y
. } oz - . . 1

‘.v .11 ’ Jt\iﬂﬁ Vﬁ.._ ﬂHth. sb mﬁw 1ins:

; . . | ] .

: -

T T T T T e Tt Tt T Tt T Iu'm

h“ roin_

1
#3111 § %n5Z 0miZ 98 HILLY
..1 HiH /WY $°€ ) .133dS LYvH)

-

Figqure 3: Typical chromatogram from a fortified. sample 0.05 ppm --

Residue Sample # 87127-277

0033

89/5017

B T

B



31

Method No. A8903

o e o e

it 13 HNAY ;s

T HO:IH
: tos-se™ = 1-vig
S L\\ " ag0:11

A AT,

-

[ 21

. arn A

- = kT
- WIILsNHIW § XgZ 0832 9 N3Liy
MIW/W) 50 13345 189M)

v8ilA

Figure 4: Typical chromatogram from a fortified sasple 0.5 ppa-

Residue Sample § 87127-277
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Pigure 5: Typical chromatogram of a calibration standard:
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Pigure 6: Typical chromatogram of a calibration standard:
25 ng/al (1.25 ng standard) ‘
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RESIDUES OF 'BH S14-1 IN SOIL

| 40.8
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Fiqure 10: Typical calibration curve for BH S14-1
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