Cover Sheet for

'ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Malathion

MRID #:; 417277-01
Matrix: ~ Soil
Analysis: GC/FPD

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 ail
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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With a few modifications, the methg ugsed for the analysis
of . malathion and malaoxda in the soil samples was the procedure
supplied by American- Cyanamid Company'- titled "GC Method for the
Determination . of  Malathion (CL6,601) and Malaoxon (CL28,967)
Residues in Grasses (including tall fescue, bermunda and bluegrass)
When Using Continuous Automated Sample Injections.”

Malathion and malaoxon were extracted from the soil as follows:

1) Iwenty grams of soil were weighed into a 16 on‘scre# cap glass
jar. Two hundred and fifty ml of acetonitrile were added and
the jar covered with an aluminum foil lined cap. The mixture

was then shaken at medium speed for 30 minutes on a reciprocal
shaker.

2) The sample mixture was filtered through glass fiber Eilter
, paper in a Buchner funnel. The glass jar was ringed with 50 ml
of acetonitrile and this was poured . over the filter paper

cake.  The 300 ml of acetonitrile were collected in a 500 ml
flat bottom flask. s . -

3) One hundred and fifty mlL of the ‘sample extract were transferred
to a.250 ml separatory funnel. Fifty ml of hexane were added
and the solution was shaken by hand for 1 minute. The phases
were allowed to separate. The acetonitrile was then drained
through MeCly/hexane/acetone rinsed sodium sulfate conzained in
a powder funnel and collected in a 500 ml flat bottom flask.
This .was evaporated to dryness on a rotary evaporazoar under
partial vacuum with a warer bath temperature of appraximately
40°C. -

4} The sample residue was dissolved in 1 mi of acetone and then
mixed well with 9 ml of methylene <chloride. A disposable
silica gel colum (SPE) was prepared by rinsing with 3 ml of
10X acetone in methvlene chloride. The sgample was passed
through the column and collected in a screw top giass test

- tube. The 500 ml flat bocttom flask was ringed with 4 =1 of 10%
‘acetone in methylene chloride and this was also passed through
.the column and collected in the same glass test tube

5) The samples wers blown
followed bv dilution
for GC analysis.

o dryness under a stream of =
with appropriate volumes of a

]

Instrumentation 4sed foar the chromatography of tze sample
analysis was a Hewlas~-Ta-ciard 3899 equipped with 3 flame
photometris detern

tar. fGeneral 5C parameters used were as £:llzws:
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. _ Percent soil mcisture was calculated by the equation:

% soil moisture =

A

oo Wet Weight of Soil _ Dry -Weight of Soil S
R ( and Container (g) : iner L X100 -

Wet Weight. of. Soil _ . Container Weight (g)

RIS ‘a“nd Container .(5).-: ¢ T .
: : . o S T = SIS R N =
: L . 4 4 PN A ¢ DA A!. - e "

Sample Preparation N Su

) At ‘the facilizies of ABC Llaboratories, soil .cores from the crop
plots were ‘divided into increments of 6-12", 12-18", 18-24", 24-30" and
 30-36" through Day 28 post application and 0-6), 6-12",; '12-18", 18=-24",
24-30" and 30-36" for samplmg dates after Day 28. .- The 0-6" layer
through Dav 28 pos" apphcat:.on vas hand excavated and composited in the
field; mno preparation. was needed. Soil cores from the bareground plot
were div:ded into x:::ements ‘of 0-6" and 6-12". The five cores from each
subplot were composited by depth into a single sample for analysis. This
Vresul‘.ted in three replicate samples (A, B and C) from the treated plots

and one sanple- from. the nontreated control plor. for each depth at each
‘sampling date. o .

.y,

L3 T 3 .‘_'.

N QL a Quaker Hill, a type of grist mill, was used. to finely grind and
N \L homogenize - the gampie. "Dry ice was passed through the mill to cool it
b) \ for sample processi_g.! The sample was then run through the mill in the

presence ‘of ‘enough <Zry ice to .keep the sample. frozen. The rotating plate
of " the mill was set to allow the maximum gap between rotating and
stationary plates. Tor two successive runs the gap was reduced until on
the third "2nd final grind, the gap had been reduced to its smallest
openmg. j\amples wete "om:muouslyr stirred .and - mixed during grinding.
After' the Sinmal 3.-*1:1 the samples , were placed in pre-labeled plastic
containers a'ld werﬂ allowed to sublimate in .a .small freezer prior to
being returned to ‘zhe walk-in freezer. The samples” were labeled as

v

follows:
VT - R R £ A A A
i ‘sxample-_'rzs TN SR A0 1 L S
?'f- Sty (2 ) ;p) (5) (&) - L L e
LI) U : - - : . .-
(1) sample Dicai“ERE. TiB. T1A, T2A, T3A, T4A, T5A, T6A, 1, 3, 7, 14,
< - 28, 60. 90, 122, °150,.180, 210,.270, 330, :390,:450 and 540

. {2)- Location: CA=Ca11forn~a "\Q e B e e
v (3) Treatment: TsxTreated, UsNontreated
(4) Plot: “‘-Crop, E.-:Barngr-avmd _
(5) Depth: 9-5", £-12", 12-18", 18-24", 24- .. and 30-36
(6).Repli_:a:e': A, _ qd_’:” . r-:" o :-11 :‘» .
- ) ) ) ’ - ! _d P
e sampling, sh:.,.p:.ng. recaiving, freezing,
“i7n and days stored for each -sample are listed in

. c Lo
adees o -

(X'} \

"W vu_a~

T -~ L,

Dates partaini=z to  tha
preparaticn. ox%

Appendix II7.
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Column: = - 15 @ X 0.53 mn DBl with a 1.5 p film thickness:
Injector Temp: 200°C _ ) L
Detector Temp: - 240°C . ) i o
Flow Rate: Hydrogen: 75 ml/minute - -

Air: 100 ml/minute.. . :

Helium: ca: 20 ml/minute

Nitrogen: ca: 20 ml/minute
. .

Temperatures: Program

Initial Temp.: - 170°*C

Initial Hold: 6 minutes

Rate: . 10*C per minute -

Final Temp.: - 1857 S *
Final Hold: . L.5 minutes

Injection Volume: 2 A
Peak heigh:'ﬁalues'vere cbtained with tﬁe'CA150'system.

‘ Precise records of instrument parameters are contained in each
analytical data set in ABC Raw Data Report #38003.

n !‘ - .!.,.‘.... lcl : -

Peak height counts were obtained using the CALS system. Use of
this system is a multi-step process involving the use of four method
files. The process of collecting and recording data resulting from
a sample injection is carried out according to a set of instructions
referred to as the acquisition method. The Acjuisition Method (AC)
specifies the number of readings/seconds recorded, the aignal
discrimination level in microvolts and the start and termination
times of data acquisition. A GC method can aiso be specified if
analysis is to ocrcur during the acquigsition of da*a. '

The information contained in the Schedule File includes the
name of the raw data file to be collected, the sample title, the
standard (RRF). the sample (HRT), and the number of the AC method
wvhich controls data asguisitisn. The values in the Standard (RRF)
and Sample (RRT) columns are multiplication and division factors
respectively. The concentration {(ng/ml or ug/ml) value calculated
by the computer from <he calibration curve is multiplied by the
value in the Standard (ARF) zolumn and divided by the value in the
Sample (RRT) <olumn. The . Standard (RRF) for these analysis is

equivalent to' the diluzion factor. for the sample and the Sample
(RRT) is a division factsr. : ‘ . .

After acquisition =f the data through the S:hedule‘File and the
Acquisition Method, analysis occurs via the General Chromatography
(GC) Analysis e<hod and.:helschedu;ing of the program CURVE.

? from the gas =shromat=graph are analyzed

The data arquire
2f instructions referred =0 ag the General

according o 2 sae-
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Chromatography (GC) method. The GC metrh od is a.set of directives
.defznlng analysxs conditions, the time sequence of events during a
run’ (includzng its terminatxon). .and. the list. of compounds to be
named in the analysis ‘report (with their retention times, respcumse
factors and calibrat1on compositions) In addition, the information
to draw baselines on the chromntograms and calculate peak areas (or
heights) is performed through the use cof the GC method. A brief
desc:;pt:on of a GC method used in this analysis and coded values of
interest is presented below. e
Line #1 Initiates chromatogram analyszs start at a specified time
(mznutes) oo

. e
Lipe #2 Fixes the baselxne at 0" a specified time (mznutes)

Line #3 Resets autobase tlme thresbold 41) to a specifxed value,
in minutes and hundredths. This defines criteria for
. .automatically  establishing. . the,. baseline within a
"chrométogram. -
‘Line #4 Resets autobase amplitude threshold . (dﬂ) to a specified
“value, 'in microvolts. This def:nes crzteria -for peak
detect1on and establishment of baseline.
I1f the chroma:ogram remains w:thin dH: for at least dT, then
i that section is considered to be at, baseline. The corresponding
" .peak start or end is. flagged . as starting or ending on. baseline. If
‘Ithe chromatogram .rises by more. than dH . above baseline, the peak
start is detected. 'If it crests and then falls by more,than dE then
a peak is ‘detected.. If it falls end then .rises by dE without
. ‘éstablishing basellne.‘ then peak . termxnation at a valley ic
" flagged. . It was experlmentally determined that .these val:es
: optzmxzed peak detectzon and recordxng.,q..d :
Line #3 Terminates ,chromatograms . analysis at a .-specified <=ime
g T (m:nutes) e et !:,‘_u_: 3 4
P L . . oo
Ligﬁ_L;j Deszgnates the calibratzon file name.r Ce teal e

. : - [
e . I ‘4 " +

“':Lig%_il:‘ Deuxgnates concentratlon unzts..r; N S .

L.

pLin:_ﬂlﬁ_&__;Q Chromatographic peak 1dent1ficat1on and *he "window"

time Eframe for which : _peak and baselzne charactetxstxcs .are

_ deCermzﬁed for the metabol;te (#19) and compound (#20)
. !‘ LY .

The " Muylti-point Ca11brat10n program, PURVE, computes the
calzbrat:on curve and returns the regults of the unknown samples Zor
the "cmpletzon of the analys:.s.,_ Th:.s program allows the use of
'Ixnear Tegression or mu1t1 -point. polynomxnal with equal'or noneguail
-weighting.” Far " these analyses, linear regression with egual
welght*:g “as JS“d . U T | :
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This unknown value was, in the case of the soil samples, then
converted to parts per billion in the CALS® program by entering the
sample weight in grams and the final dilution volume in ml as
follows: : ’ '

h'd
sample weight (g)

N _ . i) ic v
final volumel (ml) aliquot volume (ml) ..

Concentrations of individual residues, expressed in ppm uni;s.
were then entered into Lotus® spreadsheets.

Recoveries from fortified samples were determined by the
formula: )

% Recovery = ILuMlIesidue - average ppm residue in control X 100

Ppm residue added

Residues found in the treated samples = were corrected for
procedural recoveries by the following calculation:

corrected ppm, _ found ppm residuye X 100
_wet basis average % recovery for the individual compound

If the average % recovery was 100 or greater, 100% wag used.
Residue wvaluyes were not corrected for control values.

’

The residue level iIn the treated samples was also corrected for
muigture content as follows:

LW is x ing
(100% - % s0il moisture) *

The methods of analysis used to determine malathion and

malaoxon residues in =he spray solution aliquots and filter papers
are stated below: :

The aliguot amoun:’ from the spray tank was determined by
weighing the wvial plus the sample, quantitatively transferring the
entire sample to a 250 ml volumetric flask. with acetone and
re-weighing the empty dry vial. The samples were brought to wvolume
in acetone. A 1 ml aliquot was removed from the 250 ml volumet:ic
flask and diluted another 100 times with acetone/PEG. A portion of
thig dilution was analvzed by GC. Peak heights were obtained using
the CALS?® system., Values were calculated from peek heights by the'
CALS® crogram. PPM of =malathion and malaoxon were calculated by the
CALS® program using the following formula:

ml Adarao~+ad i v

sample weight (g)

pem = .

-ABC LABS Mo, 18003-32

O T



L . } T T RN '

c:a\'- prada R

- The' pem value found fof each. sample was entereﬁ into LOTUS®,

'-converted to. pounds of- active ingredient per gallon and reported as

.8 percent of-the theoret:cal concentration. - .

The filter papers were pleced in a povder funnel and repeatedly
rinsed " with’ acetone. ‘The ' acetone was ' collected ' in’'a 250 ml
volumetric flask. “Samples were brought - to volume in acetone.
Appropriate dilutiomsz, in acetoneIPEG, were made and analyzed by
GC.. Peak heights were obtalned ‘using the CALS® system. Values were
calculated from peak helghts by the CALS® program. Total ug per
filter pacer of malathjon and malaoxon were. calculated by the CALS®
program using the follow1ng formula' :

Lo LTl Ll o !

Total pgs pg/ml detected X fxnal volume (m1)

The =otal ug value for- rach filter paper was ‘enteréd into a
LOTUS® worksheet, converted *« pounds of active ingredient per acre
and 'reported as a percent of the theoretlcal application.
Approx:metely 50 .soil samples were reanalyzed due to the
ia . "occurrence’ of a-‘.peak in close proximlt' of malaoxon. _ At certain
levels 'nis peak -would:  have masked the detection of malaoxon. The
gsamples were re~extracted, partitioned and colummed as, stated in the
¢+ y method. . Changes were made in-- /the instrumentation Hto allow for
' better Separation “of the malaoxon’ from the interference peak. The
new GC parameters are as follows. ;
. Nrp o ;
Columm: . . .f 7 .. 9DBS 30 m X'0.25 mm i.d. P
0.25 p film thickness L
[ . . . 1 . . o . -
Injecticn Temp: 240°C TeAs ' B T
Detection Temp: 400 ST N
Flow Rdte: ''° - Ny =40 ml/miq He = ca 2.5 ml/min "~
w3~ Hy = 73 ml/min  Adir = 100 ml/min
¢ .Temperature cgram-“ SOt R e
- ‘Initial’ T-nﬂ' SRR 11 1.4 o R .
Initial Hold: 9 minutes ' ' '
.Rate: -18°/m1n Lo 110 c then 5°/m1nl .
i h Final I-Temp':! s _. "25 C ‘ - PR .o ! i\‘ CE '";ir B
e Final, Hol<: . =~ 3.5 mxnutes ", L ,
o Lo [ P, N ey . -
,tees o, ¢ 'Sample Jalues'were not quantitaqed. Chromatograms are-lncludnd
: only as‘*pr2cf that no’ quantlfxable malaoxon existed in ‘the original
- sample rang: .1 .o ~'J‘ﬂ"‘ ] . o ) Lt e
_ 3 . ”“ . ; P "-‘ “ 2 . . t.'.,l,.
: K1 MO ATSAee e o oo Y o o Rt I N
L foee Lo JED R R o *'E*" C
= t'.‘lwp ._',,:_- : < L . rr
Applizaticns of irthe malatﬁiéﬁ'&ere~§e§formed'es scheduled. ‘Weuther
conditions at the six applications were excellent (Table 2). Weather
R L 1

conditisang warz ~2rmal <hrough Day 453 ‘Septagber 15, 1989) of rhe

T IR P ' ... ARC LABS N0. 38003~ 33
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with' the study average high temperature through Day 63 of 91°F and the
ten Yyear average of 95*F. The study average (through Day 63) low
temperature was 57°F and the ten vear average low temperature was 64°F.
Total irrigation and rainfall through sampling Day 63 after the initial
application was 9.653 inches.

" Method Validation <<\. | ‘

The recovery of malathion and malaoxon from California so0il was
validated at three fortification levels. Duplicate extractions were made
from control scil and control soil "fortified at 0.01, 0.5 and 5.00 ppm
maiathion/maiaoxon. Results of the method validation are given in Table
.6. Aa- unacceptable -recovery of 140% wag obtained from one extraction at
the 0.0l ppe level. This level wag not re-validated but recoveries
obtained for the 0.0l ppm level analyzed throughout the gtudy indicated
that this was an acceptable detectionm limit for this method. Copies of
" the method -walidation analytical raw data are included in ABC Raw Data
Report #38073. The original raw data is included in ABC Raw Data Report
#38004 ritled "Combined Aquatic Field Digs-_2tion and Accumulation Study
on Irrigated Crops for Malathion.

T torificati

Table- 7 ..presents the results from the spray soluticn sample
analyses. Io determiné the expected concentration {(mg/mi; of the
application samples the following calculatioms were required:.

9.3 Hbf g X 5; 5 g lgal_ . 1.12 g ai/mi
ga ormulation 3785 ml 82 fm
Spray solution (example: Anplxcat-cn 1)

uj__._(mal;_nun_f&ml.am_:;l X 1.12 g ai/ml = 331.2 g a:

tank mix

‘*Q—Q—‘—gl = 13.26 g ai/gal

~e 3
2% gal H,0

.29 5 ai ¥ 1gal
zal 3785 ml

0.20350 g ai/ml  °

3.50 mg a:/ml oot

aAlso included in Table.7 are the associated sample ident:fica-ions

and significant  dates. The average percent of the theoretrical
ncentratiza for the six applicazions ranged from 62% %o :34%. Thre
ovetall average of percent “heoreticzal for al' applications was 0% wi.h
standard <eviation of 19.9%. A

‘

The results from the aprniication measurement analyses are preg2anted

in Tables 3 and. To calcula*e the expected amount of malachisn
‘mz, sample) 'nquxred in an application .measurement sample (fiizer. paper)
te Thtain L.if 1% aifacre (16 ounces/acre), the following cal-:ulations
wera raquirad:

AL T
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~4.analyzed, 'uncorrected .values in ppm, average -percent”procedural tecovery
~+for -the .fortification ‘'samples analyzed concurrently with any given
. sample, the average percent moisture determined- for each sample; and a

"

_+: J'corrected for procedural recovery" opm'value on a dry weight basis,

Replicate analyses were performed on some - samples, 'in' which case ‘more
than one value for a given sample may be listed. The sample replicate
average and the average of the three sub-plots (A, B and C) are also
included. Samples were analyzed for _both malathion and malaoxon through
© ..Day‘'28 following the final appl_icatiorg to a depth of 24 inches. "

v P ! -

. Lot . Lo S v e
i+ o The, results from .the analysis of soil samples from 'the treated crop
«+'plot:for malathion.are presented in Table 11. In the treated crop plot
i +.0=-6" rlayer, -malathion::.residues -‘first ' appeared in samples’ taken
. immediately  after the initial application (T1A) at an averag:
+ concentration of  0.055 'ppm.:' ‘Average residue concentraticns found ‘i.
: ».sumples taken after the -second -and ‘third applications were 0.072 ppm and
+,0.13 . ppm, Trespectively. . Samples taken after 'the fourth and fifth
applications contained 0.1l and 0.13 "ppm, respectively. Samples taken
after the sixth application had an average concentration of 0.082 ppm.
On. Day 1 following 'the final applicatiom, the . average residue
¢rncentration was 0.14 ppm. 2y Day 3 following the final application
residues had dissipated to below the 0.01 ppm 1imit of detection.

. t U - o

A half-life calculation could not be’ performed 'for the dissipation
of malathion in the treated crop plot 0=6" layer. Graph 1 depicts the
average residue concentration vs. time of -malathion detected in the
treated crop plot 0-6" layer:. wzx-: : 7 e
Malathion residues were first detected inm 6-12" go0il samples taken
after the initial application '(T1A) at an average concentration of 0.084
Ppm. :Malathion -reésidues weré above the 0.01.ppm limit of -deteztion :i-=
samples taken after the five subsequent applicetions  at average
moncentrations of 0.047, 0.14, 0.072 and 0.066 ppm, respectively. Om Day
! following the final application the average concentration of malathicn
was 7.12 ppm. On Day 7 .malathion was above the limit of ‘detection in
only one replicate at 0.13 ppm. No residues were found at or above limit
of detectison in 6-12" soil samples after Day 7. ) S '
Malathion residues were not found at or above the limit of detection
in any of the 12-18" soil' samples.--Malathion residues were found in
18-24" soil samples taken after the second application at an  average
. .toncentration of .0.023 ppm. ..No residues were found at'cr above the limit
_w»f detection on any subsequent sampling dates. - o o ’

- s v -

~ R A ' ' - I .y P : .

.7+ . The cesults from the analysis of soil . samples from ‘the =reatad
bareground plot are presented in Table :12.° In the treated baregrotnd
slot 7-5" samples residues first appeared in samples taken immediately
-after the initial application (TlA) at an average concentration of ©.088
-PFm. _Average residue concentrations detected in samples taken after =ha-

t3

 second- and - third applications were “0.037 ppm and 0.287  opm,

restectively. . Samples - taren: .after ‘the  fourth and fifth appiicaticns

B LA ) ABC LABS NO. 380732-1%
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Area - (3.1416)c?
= 3.1416 X (0.246 ££)?
= 0.1502 ft?

1.16 1b ai X 453.6 g/Ib = 526 2 gai "

1.16 1b ai 'malathion/A = 526.2 g a.i/43,560 £t2

' i — Xg
43,560 ft? 0.1902 f£¢?
X = 0.00230 g/fil<er paper

= 2,30 mg/filter paper

included in Table B are the averages of the fifteen samples taken
from =the treated crop plot at each application. The averages for
applications 1, 2, 3, 4, 3 and 6 are 0.58, 0.75, 2.68, 0.89,. 0.67 and
0.32 1b ai/acre, respectively. These values represent an average percent
of the theoretical rate applied of S5S0%, 64X, 'S8%. 76%, 57% and 27%,
respectively, with an overall average value of 35 = 15%.

Included in Table 9 are the averages of the fifteen samples taken
from the treated bareground plot at each application. The averages for
applications 1, 2, 3, 4, 5 and 6 are 0.70, 0.69, 1.0, 0.95, 0.76 and 0.36
b ai/acre respectively. These values represent an average percent of
the theosretical rate applied of &0%,. 59%, 85%,. 81X, &5% and 4BY,
respec-ively, with an overall average value of %6 = 2%7.

rifia t‘r‘ ja é’//

Recovery from fortified samples processed and azalyzed concurrently
with ‘field samples for malathion and malaoxon are reported in Table i0.
The overall average percent recovery and the standars deviation for each
fortifization level are also included. Control seil samples: were
fortified at levels of 9.0l ppm, 0.10 ppm and 1.0 ppm for both malathicn
and malaoxon. Overall average percent recovery for malathxon das
98 = 75, while malaoxon overall average percent rezovervy was 93 =

These data indicate good recovery through the extrac:ion and 5111ca g
cleanup procedure.

. .
-
nede a

sampl=s from the =:reated, and bareground plots. - respectively, for
malachion and malaoxon. Table 13 lists the results <%*om =he analysis »f
samples from the zontr3l plot. Included in the tahies are -he sample
[.D.'s. <the assigned analytical laboratory numbers for ea-h sample

Table 11 and -12 presents the results from ==e analysis of §OL.

ABC L22S Nn. 28003-35
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A contained 0.047 ppm and 0.062 Ppm, respectively. Samples taken after the
. sixth application had an average concentration of.0.067 ppm.- On ‘Day 1
following the final application, the average residue concentration was

0.11 ppm. By Day 3 following the final “application  residues had
dissipated to below the 0.0l ppm limit of detection.

A half-life calculation could not be performed for the dissipation
of malathion in the treated bareground 0-6" layer.. Graph 2 depicts the
average residue concentration of malathion detected in the treated
bareground plot 0-6"-layer vs. time. 'No residues were. détected in any
samples analyzed from any subsequent sampling dates or the $-12" depths,
with the exception of the TS5A .6-12" goil samples which. -contained an
average malathion concentration of 0.0044 ppm. by

Malaoxon ‘ . B U oo

Table 11 and 12 also .present the results from'the analysis of so0il
samples from the treated and bareground plots, respectively, for
malaoxon. No residues of malaoxon were detected at or a“qve *he 0 0l ppm
1imit of detection in_any sample analyzed.. . |

- L P " . € N N B

. L. . - - . Y] S . At P LI A

.. Table 13 lists the results of the analysis of the sozl samples ftom
‘the. control plot. -No residues, K were detected at or' above the 0.0l ppm
limit of detection for malathzon or malaoxon in ar sample analyzed.

' I3

& gm“s Spes ggmm'a;,;gm pAREEERE S

;1 RS LR SR K
o Four so11 extracts were - submitted for GC/Mass. Spec:iroscopy
ﬂonf1—mac10n of malathion ’and malaoxon. One standard containing both
‘malathion and malaoxon. at 10 vg/ml in  acetone 'was alsc injected. ‘i
malathion or malaoxon were observed above the deteczion limiz (~ .2
ug/ml? in the control sample (38003-8000). Both mdlathidn and ' zalaox
were found in each spiked  extract. The mass spec: sf ABC Sampl
.Nos. 38003-8002 and 38003-8003 -demonstrate that the compound identified
-as malathion by GC is malathion. No malaoxon' was observed above the
,qeteﬂtjoq‘lzmxz (~0.3 pug/ml).’ However, a-very small peak (~0!13 pg/ml)
can be observed in the -ion" chromatogram of the sample (3B8003-8CGl) with
m/e 127, and RT 7.532 min. ;, This .peak'is very close %t the peak of the

'
.

m .‘l_,i-;

-~
xcr
1

malaoxen standard v(RT 7.439 min). The ion was not! there in sufficien:
abundance for positive identification. All raw dats may be found "in-ABC .
'Raw Data Report #38003. - _ .- ' . ok N L AU .

L . [

All samples received at ABC Laboratories were stored in a F—nﬁze

=zneo, Samples were  maintained : frozen . except when .an. a1~quor :
. analysis.. was ,removed., After removal of the material Z=r ‘analvsis =
sa.mp}ﬂ das_ re:u.'ned to.the freﬂzer PoeIort S T anTn

P

, Analvtical raw data for fleld splkes and Erenz r stapility spike
. sampiss are included in the ABC Raw Data Report #38003.




TABLE 1

Soil Characteristics for the T:rrestrial Fieid Cissipation
<::_ ‘or Malathion - Crop Baregound Application Study

i Ofg;nic Matter

pH

CEC (zmeq/100 g) .
Waterlﬁolding Capacitr
Bulk —ensity (g/cc)

% Sand

% §8ils

% Clav

~Texture

(%)

Soil Depta {(ixchen)

3.0

8.19

1.40°

24

0

Sandy
Loam

12-24
0.4
6.5
2.9
7.60
1.39

© 69 .

22-36 - 36-48
3.3 0.2
_:5.9 7.1
3 | 4.2
.52 $.50
142 1,39
= 53
BT 27
D 10
?andy Sandy

_>am . Loam

ABN LAZIT NC, I8072-a)
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AMERICAN CYANAMID COMPANY
AGRICULTURAL RESEARCH DIVISION
CHEMICAL DEVELOPMENT -
P. 0. BOX 400
. PRINCETON, NEW JERSEY 08540

Recommended Method of Analysis

Malathion (CL 6,601): GC Method for the Determinarion of Malathion (CL 6,601) and

Malaoxon (CL 28,967) Residues in Grasses (inciuding tall fescue, bermuda and bluegrass)
when using continuous automated sample injections. -

A. Principle

1989 American Cyanamid Company

M-1923, Page 1 of 14 . :
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B.. Apparatus (Items from other manufacturers may be used provided they are ﬁ;ﬁc&onaﬂy
equivalent). ) : _ '

1. mm: Tracor Model 540 equipped with a flame photbmetric
. detector. : . ‘

| 2. Waring Blendor: Model 31BLAS with 1-quart capacity glass blender jar (Waring
Products Division, Dynamies Corporation of American, New Hartford, Connecticut).

3. Balance: Analytical, Mertler H3SAR, precision = 005 tng.
4. Balance: Pan, Sartorius, Model 2254, Precision = Smg.

5. '&m: Genei-al laboratory, flasks, beakers, assorted volumetric flasks,
pipets, etc. S ‘

6. Microliter Svringe: Hamilton #701-N, 10-mcL capacity.”
7. Rotai-v Evagorator-. Buchler Instruments (Model DBL-10GN), equipped with a
_ warm water bath (2bout 30°C) in which evaporation flasks can be partially
" submerged. o o re
8. Filtering Funnel: Buchrer, Porcelain, 100 mm plate diameter.
9. Ebter Paper: 7-cm diameter, glass fiber filter, Whatman, [ncorporated. .
10. Becordéf: Spccua-pq?s{q; 'Mo.del SP 4270 recording integrator.

11. GC-Column: 90 cm x 2 mm ID glass, packed with 109% OV-101 on 80,100 mesh
Supelcoport.

12. Solid Phase Extraction Columns: Silica gel, 500 mg, 3-mL (J. T. Baker Chemical
- Company, Phillipsburg, New Jersey, Cat. No. 7086-3).

13. Mini-Column Vacuum Manifold: Analytichem A1600 10-place vacuum manifold or
equivalent (ie. Baker SPE- 10). , : .

C. Reagents (Items from other ﬁanufacnuers may be used'providcd they are functionally
equivalent). o : . C

1. Analytical Standards: Analytical grade, known purity, American Cyanamid, ”
, Agnculmral Researcx Division, P.O. Box 400, Princeton, New Jersey 08540. 4.7 T‘f -

2. Malathion: phosproredithioic acid, S-{1,2-bis (ethoxycarbonyl) ethyl] 0,0~
.dimethyldithiophosphate. '

SR e 1 e
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b. Malaoxon: phesphorotiioic acid, S-1,2-bis (em&y“éi‘:boﬁyl)‘ etbyl 0,0-dimethyl
ester. ' o

2. GCPacking: 10% GV-101 on 80/100 mesh Supeicoport, Cat. No. 1-1753
Supelco, Incorporated, Belfome. Pennsytvama 16823-0048.

3. Solvents High Puritv: B &.J’ and, Ba::ter, Burd:ekand Iackson. Incorporated.
McGaw Park, llinois. 60085
acetone , T
acetonitrile et e D ST e
methylene chloride ' ) .

exan o e T - . D T T B T : n
h e L —‘-"'/*. . ¥ . L Tl . N -

4. Activated Carbon: Nuchar C-130N, Cat. No. 5790. Eastman Kodak Company.
Rockester, New York 14650.

5. Polvethviene Glveoi, 400: P-165, Fisher ~<ientific Company, Fair Lawn, New Jersey
07410

L

6. 'Acetoge-PEG 0.02% PEG in acetone, 200 md of polyethylene glyeol 400 was
added to 1,000 mL of acetone.

. Preparation of Standard Solutions . T

Standard Solutions described below are stable for at least 6ne month if kept tightly

capped and refrigerated overnigat and during pericds whea they are not being used; .
allow the solutions to warm to room temperature beore opening. The Stock Soludons -
are stable for at leas' three months under the same eondmons . .

L StcckSolunons o | | Ca

Tare 2 50-mL class A volumetric flask with its stopper. Into the flask wexgh accurately
(to the nearest 0.1 milligram) approximately 50 to 70 milligrams of malathion analytical
standard. Fill to the mark with acetone and mix weil. Make appropriate dilutions with
class A volumetric glassware to yield a stock standard solution containing 1.00 mg/mL
malathion. Prepare a 1.00 mg/mL stock standard solution of malaoxon in the same ‘
manner.

2 Eomﬁcanog Solunons ' ‘ o

" Pipet S-mL aliquots of each of the 1.00 fig/mL stoek stasidard sclutions in a single
S0-mL volumetric Jask, dilute to the mark with acetone and mix well. This solution,
designated as Soludon A, contains 100 meg/ml each of malathion and malaczon.

-,

M-1923, Page3of 12 -
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Pipii 2 5-mL aliquor of Solution A into a $0-mL volumetric flask, dilute to0 the mark
with acestone and mix well. This solution, designated Solution B, contains
10 meg/ml each of malathion and Dalaoxon. - '

Pipet 2 1-ml_ aliquot of Solution A iato a 100-mL voluﬁiet,ric flask, dilute to the mark
" with acetone and mix well. This solution, designated Solution C, contains 1 meg/mL
each of malathion and malacxon , '

Gas Chromatographv Standard Solutons

Pipet 3, 2, and 1-mL aliquots of Soiztion A inwo separate 100-mL volurzerric flasks
and dilute each to the mark with acetone-PEG. Mix well These solutions,
.designated Solutions D, E, and F, contain 3.00, 2.00 and 1.00 meg/mL, respectively,
of eack compound. Pipet §, 3, and 2-ml_ aliquots of Solution B into separate 100-mL
volumesric flasks and dilute each to whe mark with acetone-PEG. Mix well. These
solutioes, designated Solutons G. H, and I, comtain 0.500, 0300 and 0.200 mcg,/ml.,
respeczvely, of each compound. Pipet 2§ mi. of Solution Finto a 200-mL volumerric
flask azd 5 mL of Sciution C into 2 100-mL volumerric flask; dilute each to the mark
with acetone-PEG and mix weil. Tzese solutions, designated Solutions J and K,
conzain 0.125 and 0.050 meg/ml., respectvely, of each compound. ‘

[#7]

E. Preparation and Conditioning of the Cromatoeraphic Colu (Commercial packed
, columns may be used provided they ars funczonally equivaleat). '

‘ace a locsely compressed pledget of sZapized glass wool in the exit end cf the column
and artacE 2 funne! 10 the inlet and Sy =eans of a short leagth of rubber tbing. Poura
szmail azmcuat of pacicog ato the fur=sl and ap the column gently to star: the flow of
Packicg. Apply gezrly suction to the ax: end of the column and condnue =pping the
columz 222 the pacicng is complete. Remove the funnel and vacuum tuting from the
:olumn a=c do not ziacs a piedge: of Z-ass wool in the izlet end of the column.

Corditon :he column in the instrume=: gven overzight at a temperature zbor': 25°C
2Dove tze expected operating tempera=:re. In the conditioning step conne<. . - column
:0 the injesTon por: with the normal Jcw of carrier gas. De not connert t=e ~olumn to
Qe detector during concitioning. Asiar the conditioning period, coanect :5¢ column to
e deteczer, ‘ - K . S

Using as guides the 2pproximate gas izromatographic conditions listed in degext
section anc the typical chromatogracs sxown in the attached figure, adjust the
Zstrumes: to give adsguate peak skage, resolution from interfering peaks, and
seasitivicy such thas 12e =alathion peak s about 20% of full-scale deflecticu when
S-mcl alczots of Soiutica J are injected. Usually the new column is read: for
=alatnizz azalysis i==egiataiy foilew’=3 overnight conditioning mentiozad above.

. -
.\v['
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malathion if the following are not done:

1. Kcep the column inlet free of baked on S@le extrac:. Remove discolored packing
acd clean the inside of the column with acetone and a pipe cleaner. Add new
packing materia] as Reeded L . :

| 2 Use acetone with 0.02% PEG as dilueat for al standards and samples analyzed by

GC. This helps maintain the malaoxon sensitivity when standards are ipjected. The
absence of PEG resuits in lower sensitivity for standards when compared to
malaoxon injected with sample extract. o '

3. Use an ordered sample /standard sequence - Every third injection shouid be a
standard. This maintains long term stability making it possible to use linear _

. regression.

i

g It is usually necessary to make several injections of Solution A and a processed sample
. exyza o condition the column. This shouid be doae immediately before analyzing -

- processed sample extract will quickly revive the malaoxon response.

.. Approx‘mate Gas Chromatographic Conditions . )

' Célﬁm:: Teuiper#tﬁre o

G.

cxtracs. The peak height ratios of malaoxon to malathion can be used to determine
whether or not a column is sufficieatly conditioned to begin testing for linearity

(Section G). A column is well conditioned if the malaoxon to malathion ratio is greater -

than or equal 10 80%. As the columa is used the ratio will slowly drop, depending on the

i

- o f

Swec L T -

Inlet Temperature : . 250°C
Detecor Temperature .. AR M o ol

~ Helium Flow Rate " <5 30 mL/minute -~
Hydrogen Flow Rate o 100 mL/minute - R
AirFiowRate - = - 207+ 150 mL/minute . o

T

A linearity check must be performed prior to GC analysis which is often included in the
standard curve of each set of processed sample extracts. Injec: S-mcL aliquots of at least
Solutiozs G tarough' K (0.050 meg/mL 0 0.500 meg/ml), or greater to match the high
siazdard to be used on the standard curve during sample analysis. Plot the peak heignt
‘or 2acz compound versus iu:‘qoncz'a:rarioq 1o demonstrate lizearity of response. - .Ut

1s . -

O Ly hets - -
S T . et * ';7 . ] ) \ I S .‘.. . R
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Significant departure from linearity either prior to or during processed sample extracts
. (a correladon coefficient of less than 0.995) indicates instrumental or operational

difficulties which must be corrected before proceedi
H Reccveﬁ est - ‘

The ability ~f the analysttopeﬁomthmproeedurqsaﬁsfamrﬂymmbe o
. demonstrated by recovery tests before analysis of unknown samples is antempted. In
addition, at least one recovery sample must be run concurrently with each batch of
‘samples to demonstrate that the overail operation of the procedure for that batch of
samples was satisfactory. Acceptabie recavery may range from 70 to 120% with overall
average recovery expected to agree with that found during method validation.-

Weigh a 20-g portion of untreated sample into a Waring Blender cup and add by pipet -
an appropriate aliquot of a fortification solution to yield the desired level For example,
a 1-mL aliquot of the 1-mcg/mL standard added to a 20-gm sample will give a- - :
fortficadon level of 0.05 ppm. , o _

 Let the sample stand for no more than § mimutes, Analyze the sample by the procedure
described in the following section.. o : e ’

L Sampie Handling Pro scedure. |
1. Blender Cup Conditioning -

. Prior to extracon add 80 to‘ 100 mI.hot" ﬁcetoniu'ﬂe. toa dry biender cup, blend for
two minutes a=d discard. - T T ‘

2.. Extracrion and Partiioning

Weigh a frozea representative 20-gram portion of the sample into a blexder cup.
Add 300 mL of acetonitrile and blend for 2 minutes at moderate speed. Filter the
mixture with vacuum through a glass- fber filter paper beld in a Buchner funnel
Transfer a 150-mL aliquot of the filtrate to0 2 250-ml. separatory funnel, add 50 mL
of hexane, and shake for I minute. Allow the phases to separate and draw off the

. lower phase into a 500-mL evaporation flask. Concentrate the solution to about
1-Z ml. of soivent oa the rotary evaporator. ' :

| 3. Cleanup -

Dissolve the remaining solution in 50 mL of acetone, add 1 g of activate: carbor and
swirl. Allow tte mixture to stand 3040 minutes with occasional swirling. Withthe
aid of vacuum, Slter the mixture through a glass-fber filter held in a Buchner funnel
Rinse the flasi. Slter and funnel with 50 mL of acetone. Collect the acetone solution

in an evaporaton flask and evaporate to near dryness. Use a gentle stream of N0
M-1923, Page 60f 14 |
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evaporate the solvext just to dryness. Prepare a dupoeable sﬂu:.-gel eolum in the
folibwing manner: artacha 10 mL disposable syringe to the column and force 3 mL
* of a 1096 solution of acetone in methylene chloride through the column. T

For grass green forage and hay samples, do the followmg:

Dissolve the residual film in one mL of 2cetone and mix well. Add nine mL of
methylene chloride and mix well. Pass the solution through the column, coilecting the
eluate in a test tube. Follow with-a 4 mL rinse.of 109 acetoue in methylene chloride.
Add the rinse to the sample flask before adding it to the column, and ailow most of the
sample solution to pass through the column before adding the rinse without lerting the
column bed go dry. Alternatively, a vacuum box (ie. Vac-Ejut or Baker SPE-10) may be
used to draw rinse and eluate through the column as described above. Use a gentle

stream of N5 to evaporate the solvent ]ust to dm.es. stsolve in 4 mL of acezone-PEG
for GC analy.'ns < _ :

. Gas Chrornat_o hic Apalvsis

Condition column (Section E, last paragraph) immediately before analyzing exwracts.
Begin the automated GC set with several standards to determine linearity at the
beginning of the run (Section G). Follow the curve with samples and standards
arranged on the autosampler tray so that every third injection is a standard. Vary the

concentration of subsequent standards injected so that the range of tke detector linearity
will be demonstrated throughout the run.

Analyze all samples in duplicate, If the duphoa.te injections for a ngen sample chﬁ'er by
more than 10%, analyze the sample again by GC. Whea duplicate injections differ by
more than 10% a second tme, either make appropriate adjustments iz the cperating
system or reextract and reanalyze the appropriate sampie. If a sampie peak Zeight
exceeds the peak height of the most concentrated standard in the standard cuzve, dilute
the sample solution with acetone-PEG so that its peak height will fall within t=e
standard curve and reinject; record the dﬂunon factor for use in. ea!cula.nons as

described below

Replace the colum.n pacio.ng at the mjeouon-por: end of t.he column waenever :he ‘
response to malaoxon draps off by 25% or more from the response oo:amec ....mally
after equm'brauon of the coiumn as descn'bed in Secnon E

w-1923 Page‘fof"u .
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' Calculate the concentration of malathion (CL 6,601) or maizaxon (CL 28,967) as
follows: .

(1) Compile the concentrations of all standards injected (independent variable, z-axis)

and their corresponding peak heights (dependent variable, y-axis).

(2) Usea ca.lculétor/computer and linear regresslon m determine the siope, y-
intercept, and correlation coefScient of standard concenmrarion versus peak height..

Wbc:e:. D
amp) = peak height of sample

‘R(S

Back-calculate analyte concentrations using the foilowing equation:

ppm = R (samp) -b ¢ VixV3x VSxDF’
' o WzxV2zVa

b= y-intercept of the linear regression line- ,

m = slope of the linear regression line

W' = Weight of sample takex for analysis in grams o

V1= volume of extracring solvent (in mLs)

V2 = volume of extract taken for ana.lys:s(m mls) -
V3 = volume of ace:oﬁe-'PEG added to dissolve Snal residues ior
chromatographic analysis (in mis) - :

. Vis= .‘vol'um'c of sample #olun'on injected (iﬁ mel) - R

VS = volume of standard solution injected (in mel)

- -I . .
DF = diludon factor (DF = 1 if additional dilution is not needed in Section J) _

NOTE: The Computer Aided La'boraxory' System (CALS) automatically calculates -

the slope, y-intercept, correlation coefficient, and plots ail pertnent standards and
the linear regressed line. From the linear regressed line, concenrrations of sample
residues (meg/g) are automatically interpolated. All dara entered into the
computer to accomplish this task are presented with their corresponding curves in
eachreport. . - o o L

CALS greups V3 and DF into a multiplier named Std.(RRF). Likewise, V1, VS, W.

V2, and V4 are grouped into a divisor named Smp{RRT). These are saterad by tke
analyst and are printed out as part of the Schedule File. All Schecule Files ars
preseated ineach report. ¢ |, e . -
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. Figure M-1923.A: Typical Chromatograms _/ / -
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