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INTRODUCTION AND SUMMARY

- Scope and Source of Method

Scope

Quinclorac (BAS 514 H) is an experimental herbicide being
developed by BASF Corporation for use in rice and turf. It is
currently being formulated as a 50% wettable powder. It is
generally applied pre or post emergence to rice at 0.5 lb ai/A
either under flooded or nonflooded conditicns to control :
barnyard grass and certain broadleaf weeds. For turf, BAS 514
H is applied post emergence at 1 1b ai/A to control certain
broad leaf weeds and crabgrass. Quinclorac, 3,7-dichloro—8-
quinoline-carboxylic acid, is metabolized by dechlorination to
3-chloro-8-quinoline—carboxylic acid (BH S14-1). The .
analytical method was developed to measure both BAS 514 H

BH 514-1 in turf and aquatic soils. ’

Source

This method was déveloped by Dr. Victor Winkler at the
Agricultural Reseacch Center in Research Triangle Park, N.C.
to.measure quinclorac residues in a confined field dissipation

. study {Protocol M8§13).

1.1.3

1.1.4
1.1.4.1

1.1.4.%

principle of Method

The residues are extracted by refluxing in dilute alkali and
partitioned into. ethyl acetate at pH 1. The residues are
derivatized tq methyl esters using diazomethane and purified

.by preparative TLC. Total sample work up time is about 4

hours. The lower- limit of quantitation ranges between 0.01

and 0.05 ppm depending upon the soil type and equipment.
validation Studies

BASF

The mean + standard errbr % reccvery- for a validation cens
conducted by BASF on tpree aquatic soils (CA, TXS MSK spiked,

at three concentrabionsng Q.010, 0.055, 0.113 p?n wa% 100%
7.7 and 95% + 18,8 fod ''C-BAS 514 H and BH 514-1"3W= 1837°°°°
respectively. , C Tt eees,
CW ‘ . u ..Es.: *

A second set of validation samples were preparad by 2ASF angd *
analyzed by CompuChem Laboratory (an independent contracts .°®.
laboratory). These results were nearly identical to the fii%t
validation study showing no significant differences between
soil type, spike level or compound. The same extracts for the
0.05 ppm spikes were analyzed at both labs. There was also
very gocd agreement between CompuChem and BASF with the
following recuveries {BASF vs CompuChem): % BAS S14 H, 108 vs
119; % BH Sl4-1, 108 vs 104. From these results it is
concluded that Method A8901 is valid for the determination of
BAS 514 and BH 514-1 residues in soil. :

89/50i8 - 00C -




. Reaqents and Gmicals ol

’—, Cotton wr glass wool

Equipment L e

- Erlenmeyer flasks with standard ground joint: 500 mL
Volumetric pipettes: .1 mL; 2 mL; 10 m.

Round bottom flasks: 250 mL . ,

Graduated cylinders: 100 mL

Powder funnels: " 10 cm S .

Separatory funnels: 250 mL .

‘Snyder column .(conderser): - 3 ball S

Stirrer hot plates: standa:d U

Magnetized stir bars: standard

‘Rotary evaporator: standard |

TLC developing chamber: 20 x 20 plates

-Balances: analytical and top load R

Gas Chromatograph and mass specttometer- Varian Model 3300,

or equivalent, interfaced into Nermag P-10-10 Mass

Spectrometer, or equivalent, and a 5 m x 0.25 mm DB~5 column

(J&W, Inc.}. Operating conditions: Temperatures (°C) - -

Column, 100 to.240 @ 50/min.and isothermal for 3 min to

clean column; injection 230, flow 2 mL/min helium; SIM at

m/z 190 (BH S14-1 ME) and 224 {BAS 514 H), 1ntegratzon txme

at 100 milliseconds. .

- Tenivent vector 2 data system, or equivalent.

- Sliding needle injector, Chrompack Hodel 8992 or equxvalent
(optional for microsyringe injection).

» — Centrifuge Beckman Model J-21C equxpped with J-14 rotor, or

equxvalent.

R ._ R ‘_ »

.

Solvents must be pest1c1de grade or equxvalent. Suitable
products are available from Burdick and Jackson Laborator:es,
Inc., and other manufacturers. )

- Ether, anhydrous . c ey

- Ethyl acetate (distilled in glass) R

- Methanol .= . . . L P
—Hexane ' "TJ.‘_‘ . . ) . O .‘.v‘ ;_ “., ‘:.Q:.: O..l.
- Carbitol - T b - .' '.
- Potassium hydrox1de solutzon, 60% vAv ‘in water...... secess
- Sodium hydroxide solution, 0.1 N in water - _ -._: veee
- Hydrochlaoric acid colution, 1 N'in water voson. *ens’
- Acetic acid solution, 10% water oL s .
-~ Sodium Sulfate, anhydrous <- sessse e
-.N—methyl-N—nltroso—p—toluenesulfonamxde (D1azald . Aldfigh.’
" Chemiéal Co.) ) T . oo,
- Universai pH' indicator stlcks pH 0-14 . . svee

a

- TLC Plates:. 20 x.20 cm, 250, ym ‘Silica gel 60 with a
- pre-adsorbent’ strip. (Whatman LKSF)

— chrofllters compatlble with methanol 0.45 gm (Acrodisk

CR', ‘Gelman Sciences)’.

. 1“$gr1nges. 5 mL to! fzt mzcrohxlters (Scxent1f1c Products)

R -.,'f LA " S .f' . -f’.:' S T

. ' ' .
[T IS Y L Ly R I

89/5018_ 069




2.2.1

2.3
2.3.1

2.3.2

2.3.3

1

Page 7 of 30/Method No. A8901

preparation of Diazomethane Solution

Preparation of diazomethane solution {in a hood): Add a few
milliliters of diethyl ether o test tube A. Add S50 mL of
diethyl ether and 12.5 mL of methanol to-a 100 mL screw cap
volumetric flask. Add 2.0 mb of carbitol, 2.0 g of diazald,
and 2.0 mL of diethyl ether to test tube B. Use the ether
solution to rinse the walls of the test tube. Slowly bubble
nitrogen inte the solution in test tube A, from test .ube A
into the solution in test tube B, and from test tube B into
the solution in the volumetric flask. Allow gas to escape
from the volumetric flask into a 10% acetic acid trap.
Continue bubbling nitrogen until the yellow color in test tube
B dissipates and a deep yellow color forms in the solution in
the volumetric flask. The level of diazomethane in the
volumetric flask is adequate for the set of 8 samples. Quench
any remaining diazomethane solution in test tube B with 10%
acetic acid. The yellow color will disappear. :

Standard Substances and Solutions

‘Standards -

3,7-dichlora-8-carboxylic acid (BAS 514 H) standard: 99+%
pure  (BASF, Limburgerhof, FRG)
- 3-chloro-8-carboxylic acid (BAS

(BASF, Limburgerhof, FRG) ,
- 3,7-dichloro-8-carboxylic acid methyl ester {8AS 514 ME):
99+% pure (BASF, Limburgerhof, FRG)

514-1) standard: 99+% pure

" - 3-chloro-8-carboxylic acid methyl ester (BH 514-1 ME): 99+%

pure (BASF, Limburgerhof, FRG)

Structures
Cozx"
o
RN N
O S
/ :...
. c: :on:o: "sen
. X . W_:": sessas
BAS 514 H =CL =t ...
BH 514-1 -H _aooo .aoon
BAS 514 ME -l . ' : .
BH 514-1 ME . -H * .e »
Preparation of Solutions - . :.:.
(a) BAS 514 H stock solution: 1 mg/mL. Dissolve 50 mg BAS

514 H in methancl and dilute to 50 mL with same solvent.

b) BH 514-1 stock solution:

) 1 mg/mL. Same as above, using
BH 514-1. -

82/3618 - 00
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T T

(c) BAS 514 ME stock solution: 1 mg/mL

-

." Same as above;"

" : using BAS 514 ME. . B N TR
- - ’ N ) ‘."" i "‘I" I_ '.',"" e, '.'"17'.,: f'—‘l.
= (d) * BH'514-1 ME stock solution: 1. mg/L.’ Same as above,
SN A_-L}sing BH S14-1 ME. - * .y | - i ..,
“'{e) BAS S14iH pl\'x_su‘ BH 5i4-1 working solution’A: 10 mcg/mL
< 0 - admixture. Mix 1.mL-each of (a) BAS 514 H and (b) BH
* ©514-1 1' mg/mL stock: solutions and dilute tc'100 nL with
.. methanol. [ w75 acoe, oo
- conTs R R R A L e sy P
' _".(f)  BAS 514 H plus BH .514-1 spiking solution: " 1 mcg/ml
o " ddmixture. Dilute 10 mL (e} working solution A to 100 mt
with methanol. -~ .. . PO
L e T A TR R
4. ' f(g) BAS 514 ME plus BH 514-1 ME working sclution B: 10
mcg/mL admixture: .Mix-1 mL each o? {c] BAS 514 ME and
(d) BH 514-1 ME 1 mg/mL stock solution to 100 mL with
methanol. I7W LDl gt et N 6 | £
(h) BAS 514 ME plus BH 514-1 ME working solution C: 1 mcg/nL
o ., . admixture. Dilute 10 mL (g) wotrking solution B to 100 mL
! ' R "With"mthan_orlff - i.".'i—' ot e e L e -1t <
“.7 (i) BAS 514 ME plus BH 514-1 ME stardard solution A: 100
.. _ ng/mL admixture. :-Dilute 10 mkL (h) working solution C to
e 70100 mL with methanol.- |+ oo 1T '
-8 " (§) BAS 514 ME plus BH-514-1 ME standard sclution B: 50
ng/mL admixture. .Dilute.5 mL (h) working solution C ta
100 mL with methanol. T
(k) BAS 514 ME plus BH 514-1 ME standard solution C:"-5-Ag/mL
(5 pg/mcL) admixture. Dilute 10 mi {j) standard solution
B to 100 mL with methanol. '
2.3.1 Stability of Standatd Solutions (BASF Residue No. 266)
. | {I ; ’ .
* V. . | storage | Room Temperature LT S U Jat
- - days _ Daylight Refrigeratqy § ¢ .
“aa o (3,7-Dichloro-8—quinol inecarboxyl PP gesece
. acid methyl estor 2) 0.2 g/l in *L.° ‘sase
. acetone, : - . ",7. .'1:... BRPTIT
| 7 ©99.7% 103.8% T el
é - 35 100.1% -+~ . 100.8% . PR L
L .' 106 - T101.1% 0 ] L,
. ' . ) c R o ’ V - : ‘
. .2.3.5 preparation of Standard curves
R B T
The following standard curve solutions are prepared to cover a
soil residue range of 0.025 to 0.1C ppm for final equivalent
sample concentrations of 0.5 g/mL: The lowest standard curve
concentration should be at 50% of the lowest spiked control
) o '.‘ . .

89/50LS O0G«::



2.3.5.1

2.3.5.2

3.2

Page 9 of 30/Method No. AB301

sample used for recovery analysiz. If the soil sample matrix
causes peak enhancement than standa:d curves solutions must be
prepatred using 1:1 v/v admixtures of standard solutions and
cortrol soil extracts.

sliding Needlie Technique

To calibrate the GC/MS using a sliding needle in'jection
technique various aliguots are taken from the standard
solution C and applied to the injection needle as shown delcw.

Standard Solution C @ 5 pa/mcL

Q%gnjectim
2.5 mch ) 5

5 mcL . 25

10 .omeL . ‘ 50

Microsyringe Technique

To calibrate the GCMS using = microsyringe technique prepare
the following standard curve solutions by diluting the 1
mcr/ml working solution C with methanol as shown below:

Std. Curve Working Sol. C Methanol -
 Solution No. 7L @ 1 mcg/mlL oL Dilution pg/l mch Injecticn

1 . - l.25 98.75 12.5
2 ' 2.5 97.5 25
3 - 5.0

95.0 50

Preparation of Sample

1)

(3)

()

Scil cores are sectioned into predesignated lengths
(defined by study protocoll). .

Replicate sections are air dried to a cansistency which
is suitable for pulverizing (typically betweer 2 and 8%
moisture} - o o veee
The air dried soil cores are pulverized eithés By rilling
or. by mortar ‘and pestle to approximately 10 mésh and |
mixad thoroughly before sampling for analysigse:.  ie*-*°

LR E X ]

Aliquots' of the so0il samples are assayed er..;;isr-:-"'...‘.‘

content either by loss-on—ov.a drying or Rark Fistez .
techniques. sreee o -

Extraction of Sample o e

(1}

. -
shwd

Each sample is assigned a discrete ident:fication nzrber
with each extraction which stays with it threughout the
analysis and is included with the final anal tical
result.

89;5ub18 0CL:



(2)

{3)

LI

-

4

{5)

Page 10 of 30/Method No. A8901

Each soil sample of known weight (20 g) is refluxed in
0.1 N NaOH (200 oL) for one hour and allowed to settle.
Contral Soils are spiked to 0.01, 0.05 and 0.10 ppm by
adding 0.2, 1 and 2 mL of the spiking solution (f) for
each analytical batch.-.., - . -

sufficient solution is centrifuged at a speed to obtain a
known aliquot (50 mL) of moderate clarity {e.g., 5,000
rpa x 10 min). c o '

L

.The aliquot (50.mL) is acidified to'ca pd 1 with 1 N HC1
~ and extracted 3 times with an equivalent volume of ethyl

acetate (3x30 mL). Methanol can be used to break
emlsions. -

-Each ethyl acetate extract is passed through anhydrous

- Na, SO, intc a 250 =L R.B. flask which is followed by a
‘final ethyl acetate wash (25 mL) of the Na,SO,.

(6)

The e'mﬁ acetate extract is taken just to drymess by ‘
rotary evaporatioa at 45°C and reacted in a hood with 10

‘mL. of fresh dark yellow diazomethane solution in
ether:methanol (8:2) for 30 min to.l hour. If solution

(T
(8
(9},

(10%

Ty

BRSNS b3

(13

does not remain yellow, add- more -diazomethane.

The reaction mixture is taken just to dryness by rotary "
evaporation at 45°C and resuspended in -2 mL methanol.
Excessive drying of the methyl ester derivatives may

result in sgblinéimtim and cause low recoveries.

A-1 mL aliquot of the reéuspended residue is pipetted

_onto the preabsorbant zone of a 20x20 whatman LK6F 250

micron TLC plate. Hot air drying between passes’ is
optional.

‘The plate has ca a 2 o runway scored on one side for
" dewveloping ca 5 mog-of the-methyl ester reference

standards, BAS 514 ME-:and BH 514-1 ME.  Use a mixture
{(1:1 v/v) of the'l mg/ml steck solutions (c) and (d).

The TLC plate is-developed to 10 cam with hegangs ethyl
acetate (1:1) and al'>wed to air dry. i . . »

[T X2 XL} sogend
[ ] .

The “sample resicue’ zone is located under 254 hm WV light.
using the BAS 514 ME and 8H 514-1 ME spots aes the upder..’

- . and lower reference. points ( A typical developed TLC

plate is shown in Figure 1). TN
The sample residue zone (ca 2 cm). is scraped off thed ,°*.
plate and transferred into vials ‘containing a known  *°*°*
volume of MeCH (S mL).

The sample is mixzed (ca 15 seconds) and an aligiot (ca 2
mL) is withdrawn into a 5 mlL syringe and filtered through

“ a 0.45 micron filter (Acrodisk ').to clarify the solution
Lol for GC/MS(SIM) amalysis.: . .

i

89/56.3 00i3




3.3

o 3.3.1

3.3.2

3.3.3

The GC/MS conditions are édjustéd to give a response for the -
. lower limit of guantitation. to be ca 10 times background.

Page 11 Of 30/Method No. ABS0L
(14) Weights and volumes taken for the total process are

recorded for each sample to cbtain equivalent sample
weights as shown in the example below:

20 g sample _ x 50 mi (partition aliquot)
200 mL {alk.ext.) £ mL (MeCH resuspension} .

x 1 mL (MeOH for TIC)
mlL {MeOH resuspension

. = 0.5 g equivalent sample wt per mL in the final
solution. : : :

(15) If necessary dilute samples with methanol to keep peak
responses within the standard curve range. :

This is typically in the 5 to 25 pg range, which is at 0.01 to
0.05 ppm residue levels for a 0.5 mg/mL sample equivalent

‘weight final solution. Typically, the strongest ions for

monitoring are m/z 224 for BAS 514 H ME and m/2 190 for BH
514-1 ME. .

82/35v1S €6

Instrumentation
Descripﬁm .
‘Location of Use . . BASF , CompuChem
Gas Chromatograph varian 3300 " perkin Elmer Sigma 3B
Mass Spectrometer " Nersag-P-10-10 ' Finnigan CWA .
Capillary Column peS; Sm x 0.05%m ' ' DBS; 20m x 0.32mn
_ : - . thick £ilm
Injection Technique sliding Needle Microsyringe
Operating Conditions ' ' ’
Location of Use | BASE - - J“' . CompuChem
Injection Temp - z0°C ) 250°C
‘Oven Temperature . 100°C to 240°C.  130°C to 310°C at
‘2 50°C/min . 18%/min ,
Retention Time : -
BAS S14 ME 1.8 min ~ 8.3 min
BH S14~1 1.5 min 7.3 min eeee
. . . . b . eseene saes
Carrier Gas Je @ 2 mL/min. ‘He @ } nt..énin .
: .o . * -
Injection Volume imel 35" At S A
: E . L L] sane
Internal Standard aone v 0.5 paAy, D”°-----'
. - ' o Phenapihrene and *
_ Dy Acenaphthept” .,
N - ! . ae &
Calibration Procedures T A AP

L
Lt
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R Standard cutves are prepared by plotting peak area as the
independent vatiable versus pg standard injected as the
dependent variable. Tinearity. and zero y-intercept response

. .must be established prior to conducting sample analysis if
= - calculations are to be- done by proportionality equations. ‘If
"7 "there is a peak-tespanse -enhancement by a sample matrix
effect, then the standard curve solutions must be prepated
using 1:1 v/v.admixtures. of . standard sclutions and control

r

soil extracks) - -'- e ¥ Tl U0

+ NS 7:)4_' . ' . e o ‘ . . ' ‘

) If-linearity can not be éstablished (i.e., coef corr, R
0.95), then a nonlinear but consistent standard curve must be

# - - .. ;established (i.e.. relative std dev, OV < 10%).

LRy T

"1.4 ° Sample Analysis -« -+ v

ek Ll LT T

After 1inea§:i.ty {or at least a.consistent standard curve
response) has been established by injecting various amounts of
standard solution, (e.g., 12.5, 25 and 50 pg BAS 514 ME + BH

»  514-1 ME) and graphing the ‘corresponding integrated counts,

e amounts:cf samples are injected and the BAS 514 ME and

. -3, 3.6 .. Confirmatory Techniques
) . BERVIEES . - - ; :m by

.-,  .,BH 514-1 ME peak response recorded. - If necessary more or less
. 1 .-  sample material is injected for peak responses to correspond
o -7 to the range of the standard curves. The calibrations must be

;. » .. checked by injecting a reference standard at least between
= - .,  every 10 samples or every twelve hours, whichever comes first.
» ' “If the calibration has change all analysis: following the

previous calibration are invalid. -

el -
-

N Do e
NEREL P L ‘\":

e Lo - B . M
Ul Mal,tlple ion peak matching: 3 *. [ o f
A Y e RN SEEE N )
B 'E J o : .l-'_" e T B 0 f:
b L — J e ".n-’\"'... "‘_"“?“"" IS TIN I P IEJ T
e Tl LT DI e S w Ly e

) - [T = R ‘.: : F.—
-, 3.5.., Interferences - ¢
S S e A T
3.5.1 .Sample Matrices . ‘ o T
. - o Yo .i",’,""}f ! . oo
TR T e ¢ 4 interfering peaks occurs at m/2 190 for BH 514-1 ME or m/z
(3. -224 for BAS' 514/'H ME reassay using alternative ions (See
“* T"rigure 2). v v ‘
e Tt L ‘ O
3.5.2: Other Pesticides ; P
e . ' o "-l'i{"’ s seee
o B None rkncw'n to_,,datE- . : svsene -
- - R S RIS O B . s .
T 3.5.3 {SOlVe“t.s . ' ' * * - .
N - . RTHRTI | . o J,’,{J'J P oate d y . ..:oo: :ooo--.
-~ .. a None known to date, o A ' TN sase .
- B L . .:_ '. \. ) . LA B TR ria "—p(’_:--‘jw |o=.-. ..ooo-
.. .. '"3.5.4  Labware - ; . e
R A A ‘ . . . eaess .
None known to date. : e'e
. Lo _.:3—“-_‘ B ‘;:‘“ 3 & - - - 'cn.
- T amee
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3.7 Time Required for Analysis

The time required for a set of 6 samples, 2 recoveries and 1
control is about 8 hours. This includes sample preparation
GC/MS analysis and the data report provided that no special
probliems arise. '

3.8 Potential Problems

Low recoveries can possibly result from sublimination of the
methyl ester derivatives if rotary evaporation drying is
excessive.

3.9 methods of Calculation
3.9.1 cCalibration

Prepa - standard curves by plotting the integrated peak areas
"as tr: dependent variable versus the pg standard injected as
the independent variable. '

Use linear regression to test for linearity and the
y-intercept. Proportionality equations can be used if there
is 95% or greater correlation (R > 0.95} and the y-intercept -
is close enough to zero so that any systematic error is less
than 10%. Otherwise, concentrations of the sample solutions
must be obtained directly from the standard curve provided the
reproducibility of triplicate injecticns is within a 10%
relative coefficient of variation. ‘

3.9.2  Analyte in Sample

The residues (=R) in mg/kg of Quinclorac and its metabolite BH
514-1 can be calculate_d as follows: ‘

VB*WA*D

G*V, *A

R =

G = Weight in (g) o

V, = Final volume after all diluticn steps (mL)

V. = mcL injected from V, '

W, = Amount of ‘determined substance read from calibration
curve in ng : '

A = Aliquot in & (i.e., 12.5% for [(20 g/200 mL)(500 mL,/2 mi)
(1 mL/S5 mL) )} :

D = Derivatization factor. L .

For Quinclorac:

. MW Quinclorac 242
D= = = (.945,
M4 Quinclorac Methyl Ester 246

$9/501S ©00id




R

4.2

':‘D-

" page’14 of 30/Method No. AG901

Fotr BH 514-1: IO N

S MBSl C - 078 -
e e = 0.93T.
MW BH 514-1 Methyl Ester 721.6 . Lo

4

If residues are to be reported as quinclorac equivalents
multiply mg/kg BH 514-1 by the conversion factor, 1.166 (i.e.,
M BAS 514/10 BH 514-1).
D FIEE
VALIDATION - '« = wtaein T

[,

BASF . ST
R o B
Three aquatic soilf.. collected from CA, TX and MS were spiked
with BAS 514 H [3- 'C] {solution 375-17-2) and BH-514-1
(solution 375-76-1) to levels of 0.00, 0.010, €¢.055, 0.113 ppm

- and, fpbjected"to'_the analytical method by BASF. The BAS S14 H
{

' ;converta To % recovery'for evaluation & .
- ot PO "ol A S

3-'T¢) solution-is not'listed in the method as a spiking-
solution because its not -intended to be a routine part of the
method. It was only used in this study to determine

‘ extraction efficiency to differentiate any potential work up

loss versus. the GC/MS quantitations:. All GCMS results were

. - .-‘r.~‘~.~- . . ‘J ': ,..
A TP SR AP
on study was also conducted on

A sécciti collai:orative validéti

. samples prepared by BASF but analyzed by CompuChem

-~

Lahoratories (Research Triangle Park, N.C.) using nonlabelled

‘#AS 514 H and BH 514-1 at 0.01, 0.05, and 0.1 ppm (Solution
.401-74-26) spiking levels. ’ompuChem analyzed all three
“levels and BASF confirmed the 0.05 ppm spiked level.

I I . a

RESULTS AND DISCUSSION

- : 1.",:-' »

General o ST s e e -

Mass spectral data for BAS 514 H ME and BH 514-1 ME is shown

_in Figure 2. The base peaks for Bd 514 H ME and BH 514-1 ME
“ are 224 and 190 m/z and are used for selective ion monitoring
(SIM) quantitation.. Other ioms, such as 226'and 192, may also

be used for quantitation and confirmation of authentic
re‘sidues.}_ e Tt .

PR L .

Representative chromatograms of BAS 514 H and BH 514-1 residue
analysis of the 0.05 ppm spiked.CA, TX and MS soil samples are
shown in Figures 3, 4, and 5, respectively. There were no
interfering peaks in the controls as shown in Figures 6, 7.
and 8. BAS 514 ME and BH 514~1 ME peaks are narrow and have

base line resolution. The standard curve injections were all -

made with solutions co-injected with control sample to negate
any peak enhancement by matrix effects. Peak enhancament for
BAS S14 ME and BH 514-1 ME caused by matrix effects can be as
great as two fold. However, as shown in Figures 9 ancd 10 the
standard curves are linear with near zero y-inteccepts.

. 89/301S 00
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5.2.3

5.2.4
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Accuracy and Precision
“C—BAS_ 514 H. Recovery Study

Recovery and precision for ''C-BAS 514 H after the final TLC .
clean up step was excellent for all spiking levels between
0.010 and 0.113 ppm for the three soil types, TX, CA and MS.
As shown in Table I, the total radioactive recovery + std.
dev. was 104% + 9.8, .

GC/MS (SIM) Recovery for BASF Validation Study

Recovery and Pfecision for BAS 514 H by GC/MS was nearly
identical to “'C-BAS 514 H results with values ranging from
86% to 111% and a grand mean % std. dev. of 100% + 7.7.

Recovery and precision for BH 514-1 was also very good but
more variable with a grand mean + std. dev. of 95% + 18.8.
Results are shown in Table II. :

TGC/HS (SIM) Recovery for CompuChem Validation Study

Recovery and precision for BAS 514 H was good with a grand

mean + std. dev. 113% + 9.0. CompuChem did not have peak

enhancement due to matrix effects. Therefore, they did not
‘co-inject control matrix with their standards. Thus, this

phenomenon is probably related to the GC column rather than
SIM detector.

Recoveries and precision for BH 514-1 were also excellent with
a mean + std. dev. of 97% + 9.4. Rerults are shown in Table
III. .

Comparison of BASF and CompuChen /M5 (SIM)

As shown in Table IV, there was good agreement between BASF
and CompuChem for Both BAS 514 I' ME and BH 514-1 ME with mean
recovery values of 108% vs 119% and 108% vs 104%, .
respectively, for the same extract of the 0.05 ppm spiked
samples. The excellent agreement between the two laboratories
using different equipment and calibration procedures clearly
demonstrates the ruggedness of the method.

CONCLUSIONS

Data presented in this report clearly show Method AB301 to be
valid for the analysis of BAS 514 H and its metabolite, BH
514-1 in soils.

The use of MS (SIM) detection not only allows for a rapid work
up procedure because of its selectivity but also allows for
multiple ion matching or full spectra to confirm peak response
as authencic BAS 514 H or BH 514-1 residues. This is
extremely useful in eliminating interfering peaks which might
be construed as residues by less specific detection methods.,

8§3/35018 €O
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 The sensitivity of the method ‘is good, rangmg “from 0.0l to
0.05 ppm depending upon soil type
Recoveries are quant
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and instrumentation.
itative for all types of soxls, different
. sp:ki.ng levels, and both compounds.

.-
<

7
_l' - -
-

A —_
| QuALITY Assmnm‘-: PROCEDURES Rk
The raw data ‘and analytxcal standards of thxs study are stored
in- the BASF a:chmves. :
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- J‘f i boaw 7 : In'" S N TR
. ' N K Y :-‘, " . . . !- . -
B oo f Y e . -
3 bl ,
e eh 0T "l
- " .- N * ‘!
IR Tl S -
. L, !
g . . RS 7
r .:r’ ’ M . “ [N ] ) . '
- ‘r .- -
. 4
ST . e - X
e ! T L ' | e
] .K N ' _’ - by gf-_ Taet * - 3
\ i Bal [
) o 5 ) L.
: . < - Py ‘—_
iz )
PR { .L: N = °
.
- -t . s
¢ o7 St ORI, T S
It T ’ .o T AR
FRIUS B A T CE R
’ LW e L .
i 5 t.‘:"- o s - ' . ,
N Ty - K . . Teph -
o s 1 . .
. . . - “
o ) it . o -
' P T ! f A TSR P !
w v 89[




Page 17 of 30/Methoed No. A8901

Table I. '*C-BAS 514 .H (LSC) Récovery values For BASF Validation
. ‘ . -Study

% Recovery '4c-BAs S14 H

ppm
Soil 0.010 | 0.055 | 0.113 | Mean Std Dev

TX. 93 203 | 114 | 103 sl0.5
ca 102 102 118 | 107 +9.2
MS - 89 115 | 104 | 103  «13.1
Mean | 95 107 112 | 104 + 9.8

std Dev | + 6.7 + 7.2 7.2

Book 401-81

a.n=29

89/501S 0OL
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;r'ai:iale II BASF GC/M5 -LSIN) Recovery- Results FoL.. . -
‘¢-ars 514 H and BH 514-1 '

% gecovery for BAS 514 H -

o
; panpzke ! N U
v |.soil -~ 1 0.000./055]'0.113 | Mean | Std Dev
‘| _. N N " e o N e, - . L 1
oMo om o _Tj1oe-t 105 |- 101 |- 105 ;£ 3.5
] U = T 7 N n —..; — .
LS ey ] des | s TP 96 | 1923 5.5
! — —— -
oS st ebges | o 99 102 £ 8.3
| Mean . .- | {99.3] 101.7] 99 | w01 7.
[ _ . Std Dev’ - g_-'_'{.S -gl?.:l =8 298 " _
Pl
" % Recovery for BH 514-1 e
ppm Spike '
Soil 0.01 | 0.055 | 0.113 | Mean Std Dev
™ 1 87 | 106 92 95  +9.8 )
A 54 93 107 85 . +21.5
MS | 120 | 107 89 105 +15.6
Mean 87 102 96 95 +18.8"
Std Dev £33 | +7.8] +9.6
a. n=9

1. Notebook 401-61
2. Notebook 401-64
3. Notebook 401-69

89/5048 0032:
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CompuChem GC/MS (SIM} Recgvery Results For

Table III.
. BAS 514 H and BH 514-1
% .Recovery Fce 3AS 514 14
ppm Spike . ‘
Soil ) 0.01 .05 L 0.10 Mean
™ BDL 124 104 114
CA BDL 116 117 117
MS 8DL 116 100 108
Mean BOL 119 107 113
std Dev - + 4.6 + 8.9 + 9.0°
s Recovery For BH 514-1
‘ppm Spike B :
Sail 0.01 0.05 0.10 Mean
T " BoL | . 100 97 <9
CA BDL 112 83 100
MS BDL 100 86 93
Mean BDL 104 89 97
std Dev - +6.9| +7.3 + 9.4

a.

b;_n'-6

Notebogk reference 401-87

BOL = Below Detectable Limit < 0.025 ppm

89/50i8 €0
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Table IV. Comparison of BASF andCompuChem GC/MS™ (SIM) ‘Results

BAS 514 H

B 5I4-1"" ~

I U | Recavery For 0 bS pgu Spi‘"‘ level'

\,_ 6

i &~ ;. BASE . C_crmg\zl_dl,mf T
Lome LT08 T T
T E

o i
wee CA - ,.--.-106_;, 116

%cm

.
|
e

- —

100

1

} Vr i
.o MS . --111 ' 115
I :

e

_mean . ..l108 119 i
' std Dev ;g 2.}9“ £ 4.6

;‘-.‘, !

et TR I - e o

a. Results taken from Tables IT and 1117~

S R R

et ey T m— B o S

N 5 ; V]
:l._a---.-, —— - — .

| = i ' t

’ .. a 3 } P

L€ Pl

e o~ —..* — e —— -— ‘

N )
t [ T T o -
' = R L
———— Aty e e e

N S

104
£ 619

1
— sy
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Silica Gel
Hexane: EtQac (l:1)

Sample 414-20 A

|- Solvent fromt

(10 cm}
prer Sample Zone j
: ™ |}
- N
Lower Sample Zope C::>
R O RSP - Origin
Preadsorbanc Strip

2 cm
Tunway

Figure 1. Representative TLC Plate After Sample Clean Up.

89/5018 0023
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] |
BAS 514 H ME ’ .o
el S
- . ThylY Lo Al : '
- _ J
e -
1,41 .
]

' ) ‘ [ [ [l [ S ' -a

o ) FAL IMPLIOMY Ao DL It T U I o
i 100 120 140 150 180 200 220 249 2460
¢

; : ‘.\-moluz 124 134 164 197 212 224 255 '

Ly T S S i ;

P . : it e s - !

; 7 f t !
:' 4 '.;

y f

Ill.lTll.Illl'llllil'
2s0 270 299 310 3

Figure 2. Mass Spectra of BAS 514 H ME and BH S14-1 ME..

-
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Atnd cetmpwtw o alb Tl I T T RTIRP)
Chee St wian wsouaps atoan .
ASE  tns e BUU

L LR

JUul=rS-11 wug ) VL UAPpm sl Ione
Dbl =lutS10-2 1t 10 sou 180
Maaass Lere acdquired ass : . )
190~ LHY ORI | -

PSS SRS N T LR S B L L

S 143 IEEPTRT P T LN

. 3 amis Troea 1. voto 3 Sl feers st o wlet

u
D
a
(]
h
papmiec |

m-d

190- 190 224- 224

LINE 108 AREA HEIGHT BASE FROM THROUGH RT
. .t > .
-1t E .
LINE LUN AREA HEIGHT BaAsE FROM THROVGH RT
! 190 1.211e+004 13305 7158 1,37 1.35 .30
!-.lYE 1oN . AREN HEIGNHT DBASE FROM THROUGH RT

Ar ] 2.687e+004 22306 1013 1.82 1.8% 1.84

Fiqute 3. Representative GC/MS (SIM) Chromatogram of BAS 514 H and 8H
. 514-1 0.05 ppm Sniked CA Aguatic Soil.
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) Ju ows et

3:\S14\514ME366
gun started on 15 Feb,1989 at 15:01:16 h

: ' and consists of 271 scans acquired at a rate of 0.22 secuonda/schnn.
*he first SCAn occurs at an offset of 60 .seconds. .
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- - : '
et [ A o B R r b

e S O TP
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iqure 4. Representative GC/MS (SIM) Chromatogram of BAS 514 H and BH ,
514-1 0.05 ppm Spiked TX Aquatic Soil. ' o
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Div3LINS1AMEDGE
Run started on 15 Feb,1989 at 15:24:24
Anu consists of 27] scans acquired at a rate of 0.22 seconds/zcan.

The first scan occurs at an offset of 60 seconds.
BASF instrum 810
M8817
101-75-1d 0.05ppm Spike MS 2mcl
n-db5-1001240-2 it 100 sou 190
Masses were acquired as:
190- 190 224~ 224

Display X axis from I8 to 2 on marked plot

w/z 196 141
L8582

20000

15800,

1eese) t
sa0e, - e ,

n?JwSMTNL:Nﬁhwaﬂ?Hm?ﬂi\M?J s~ l\%~fﬁuwf!krvfw“7mf&ﬂ
1 . T

w'z 224 :
a3429 ' 34
e

-

[ —

390000
20000

Le0a6. |

e\'r Y- i i
1 :
19@ (1.45-1.51)= 18306.61. At 1.49:27289 1372

180 .
" LISE o8 AREA HEIGHT BASE FROM THROUGH RT
1 190 1.833e+004 272914 1287 1.37 1.51 1.8
224 ‘
LIXE 10N . AREA HEIGHT  BASE FROM THROKGH RT
1 ~ 3.6076+009 y 1261 . 1.79 1.84 I.%3

1 23

Figure 5. Representative GC/MS (SIM)} Chromatogram of BAS S14 H and BH .
514-1 0.05 ppm Spiked MS Aquatic Soil.
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Figure 6. Reptesentatlve GC/MS (SIM) Chmmtogram of Control CA Aquati.c
’ Soil.
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SIAITIANSQILTE

Run started on 13 Mar,1989 at 16:37:42

and consiats of 283 scans nequtrcd at & rate of 0.422 seconds/acan.
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) Figqure 7. Reptesentatwe GC/MS (SIM) Chromatogram of Control TX Aquatic
y Soil. .
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fogees ooty
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- 514 Std. Curve w/CA Matrix

Feb. 14, 19680 {2 wcl satrind

70000

'Figure 9. Representative Standard Curve for BAS 514 H ME Admixed With CA
Control Soil Extracts. : ‘
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514—1 Sr.d Curve w/ CA Matru:

Fab. 14, 1909 (2 acl metrix)

o8>

-~ “ N

Figu::e 10 Representatwe Standard Cunre fcr Bas 514«-1 ME A.dmixed With Ch
Control Soil Extract.
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