


26~

Page 28
AAST Study No. AA920117

EN-CAS

t— & WV o ot o vt 3 Gl

2359 Farivgion Poswt D & ~ewton-Salem, N. C 27107
Phone (919 A-J252-3

EN-CAS Method No. ENC-4/93

Analytical Method for the Gas Chromatographic Dezermination
of Malathion and Malaoxon Residues 2n QOranges When Using
Continuous Automated Sample Injections

EN-CAS Analytical Laboratories
2359 Farrington Point Drive
Winston-Salem, North Carolina 27107
Phone: {919) 785-3252

Issue Date: OQctober 15, 1593

Total Pages = 28

RES3533
000061

Y
ua
[Vt )

'
]

-4

[y
[y ]
<o
-5
f—



AAST Study No. AA920117

IN-CAS Method No.

ENC-4/9 )

TABLE OF CONTENTS

SUBJECT
TITLE PAGE . . - - « - - - -
TABLE OF CONTENTS . . . . . -
1.0 INTRODUCTION . . . .
1.1 Scope e e e e .
1.2 Principle - .
2.0 APPARATUOS . . . . . -
1.0 REAGENTS . . . . . . .
4.0 REPERENCE STANDARDS .

PREPARATION OF ANALYTICAL STANDARDS

-

.1 TFortification Standards .

5
5.2 Gas Chromatographic Standa:ds -

ANALYTICAL PROCEDURES

Carbon Cleanuz .

Final Dilutien

& VO th h th v W h
R T
O TV S LR

~
-

Cconditions . . .
calibration .

RV I B
e
[V AP V]

CALCULATIQONS . . . . .

wowmnw
U 4e W B

)
add
(4o

.4
[}
(e

Calculation of ng
Caleculation of mg-Equivalent -njecued
Ccalculat:ion of ppn Found
Calculation of Percent Recovery
txample Calculation

si1lica Gel Cleanup

Feund

-

.

-

CHROMATOGRAPHIC ANALYSIS .

-

Representatave Cn:omatograns
GC/MS Confirmation
Acceptance Criter:a

-

Sample Storage and Processing -
Extraction and Partition

.

-
-
.

-

Gas Chromatographic Deter:.nat- ns
Sequence of Analysis
Safety Precautions
Time Required for Analy51s

-

"

pescription and Typical Operating

PR

Page 29

Page 2

.
& N -

~ =) F

.
f4]

]

o oOw v

. - 11
- 12
.12
. 13
. 13

13

14

17

17
17

13
18

RESY533
0CoGn2



AASI Study No. AA920117 Page 30

EN-CAS Method No. ENC-4/91 Page 3

TABLE OF CONTENTS (continued)
SUBJECT BAGE
9.0 LIMIT OF QUANTITATION . . . . . . . « « - - « + 19

10.0 VALIDATION RESULTS . . . .

11.0 REPEPRENCES . . ¢ « ¢ s o = « « = = = = = = = = 19

TABLES
TABLE I Method Validation Results:

The Determination of Malathion

and Malaexon in Oranges . . . . . . - . - 20
TABLE II Typical Series of Injections Used

for the Quantitation of a Set of

Samples . . . . . . 3 §
FIGURES
FIGURE 1 Flowchart of Analytical Method ENC-4/%3 . 22
FIGURES 2-5 Typical Chromatography . - - .« . - - » - 23
FIGURES 6-7 <Calibration Curves . |

RESSS533

Pag L 2cing -
gUl_.C ‘Oq-l OOUGB



AASI Study No. AA920117 Page 31

EN-CAS Method No. ENC-4/93 page 4

EN-CAS Method No, ENC-4/33 Authors: D ls:u-d:/g/:@y

Karen Prohone

Revepons

TITLE. Anatyocal Method for e Gas .
Chromamgraphee Datsrmunaoen of QA APPROV M - sFRAS

Malaguon and Maiaoxon Rendues n &z" ) ] )Q"
Oranges When Using Conenuous MGMT APPROVAL / LT
Automated Sample Inpcions

L

1.0 INTRODUCTION

1.1

Scope

This method 1s used for the determinaticn of
malathion and malaoxeon residues 1n whole oranges
{with the peel included). The limit of
quantitation (10Q) is 0.01 ppm (ug/g) for
malathion and aalaoxon. Method validation resulcs
for cranges are included in this report (see Table
I). See Figure l for a flowchart of tae zethod.

Principle

Malathion and 1ts metabolite, aalaoxon, arce
axtracted from finely ground whole oranges by
nlending with acetonitrile for two minutes.
Samples are f1ltered, partitioned with hexanes,
and concentrated to 1 to 2 mL using rotary
evaporation. Acetone, followed DY aczavated
charcoal, ls added as a cleanup step- Sanoples are
again filtered and concentrated to lncipient
dryness uslng rotary evaporation. The residues
ares redissolved with dichloromethane/acetone and
passed through a disposable silica-gel solid pnase
axtraction cartridge. The eluate 1S evaporated T2
dryness, reconstituted with an appropriae voluze
of acetone-polyethylene glycol. and vor=exed.
analyte concentrations are determined Dy 3as
chromatography using a flame photometric detecTcr
(FPD) operating in the phosphorus node.

3076500897 R()E{E?fii
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Principle (continued)

This method is based on and is essantially
identical to the American Cyanamic Method M-1886
entitled GC Method for the Determiation of
Malathion (CL 6.601) and Malaoxon ‘CL 28,967)

M

Using Continuous Automated Sample Insections
{reference l}. The following modiZications have
been made:

1

-

Sample handling procedure: A 10-g
representative sample (rather than a 20-q) is
welghed intec an 8-oz. French square bottle,
100 mL acetonitrile is added. and the sample
is blended for two minutes us:ng an Omni-
Mixer homeogenizer (instead of a blender).

The entire aliquot 1s processad through the
method.

Silica-gel cleanup: The residues are
dissolved in 1 mL acetone followed by 9 =L
dichloromethane, and a small amount of sodium
sulfate 1s added to absorb water. The entire
procedure 1s conducted using a vacuum box
(rather than using positive pressure).

Standard soluticns (stock, fortii:cation, and
GC) are stored in the freezer (vs
refrigerator) when not in use and are stable
for six omonths. .

Gas chromatography standard solutions:
Standards are prepared from higher stock
concentrations, using acetone-polyethylene
glycol as the dilution solvent, ranging from
0.025 pg/mL up Zo 1.0 ug/mL.

GC column: A J4W DB-5 20-m x 0.32-am 1d x

1.0-un £1ln thickness column 1s used, 1astead
of an OV-101 zacked colunn.

~ RESIS533
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1.2 Principle (continued)

6. GC conditions: The 1aitial column temperature
is 50°C for 0.5 min ramping at 40°C/min to
175°C for 25 min, ramping at 35°C/min to
185°C for 5 min, and finally ramping at
35°C/min to 230°C for 5 min. The inlet
temperature is 200°C and detector temperature
is 250°C. The American Cyanamid method uses
a column oven temperature of 190°C isothermal
with a inlet temperature of 250°C and a
deteczor temperature of 275°C.

7. Gas chromatographic analysis: The sanples
are not analyzed in cuplicate.

2.0 APPARATOS
(NOT2: All apparatus listed may be replaced by
equivalent apparatus f-cm alternate sources 1if
experipental verification sSupports such substitutions.]

2.1 Flasks, 250-nL Erlenmeyer QL flat-bottomed
borling, with 24/40 ground glass fittings

2.2 TtTlasks, 500-mL sidearm

5.3 F:iltering funnels, 3uchner, porcelain, 100-nmz
plate diameter
2.4 eparatory funnels, 250-nL, wizh 24/40 ground

5
glass fittings

2.5 Filter paper, 9-cm GF/C and 12.5-cm 934-AH glass
finer filters, Whatzman Inc.

2.6 Stoppers, plastic, 24/40

2.7 TurboVap tubes, 15 muL conical, with plastic snap
caps, lymark Corperation, Ccat. No. ZA 7519

2.3 Bot=tles, 8S-ounce French sguares, wide mouthed,
with Teflcn-lined caps

Ei_s golid Phase Extraction Colunmns, $i1lica gel,

500-m 3 mf.,, J. T. Baker chemical Company,
Phillaps g, New Jersey, Cat. No. 7086~1
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2.0 APPARAIUS (continued)

2.10 GC Column, 30-m x 0.32-mm i.d., DB-5, with 1.0—m
film thickness, J&W Scientific, Cat. No. 123-5033

2.11 Rotary Evaporator: Bidchi Rotavapor, model) RE-111,
Brinkman Instruments, Inc., Westbury, New York

2.12 Vortexer, Pulser Vortexer Test Tube Mixer, nodel
PVE, Glascol, Terre Haute, Indiana

2.13 Integrator, Hewlett-Packard 313%6A

2.14 Omni-Mixer, Model No. 17105 Homogenizer, Onmni
International, Waterbury, Connecticut

2.15 Balance, Analytical, Mettler H20, precision 0.0l ng

2.16 Balance, Top loading, TL1600 American Scientific
Products, precision *0.01 g

2.17 Microliter syringes, 100-, 250-, 300-, 1000=-u1
capacity, Hamilton Company

2.18 VacElut SPS24, Analytichem Intermaticnal, Harber
City, california

2.19 TurboVap, LV Evaporator, Zymark Corporation,
dopkinten, Massachusetts

2.20 Gas Chromatograph, Hewlett-Packard S320 equipped
with a flame pnctometric detaCcTOr OPEraTting in =
ohospncis moce.

3.0 REAGENTS

[NOTE: All reagents listed may be replaced by equivalent

reagents fron alternate sources 1f experizental

verlficatlon Supports such substitution: |

3.1 Acetonitrile, GV, 3urdick and Jac.isan

3.2 Hexanes, pestic:de grade, Fisher

3.3 Acetone, Opt:iza, {fisher

3.4 Methylene chlor:de, pesticicde grade, 7isher

RES9333
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1.0 REAGENTS (continued)

3.5 Sodium sulfate (Na,50,), anhydrous, ACS cert=_fi=d,
oven baked at 600°F for 2 hours and couled to room
temperature in a dessicator

1.5 Activated Carbon, Nuchar C-190N, Cat. ¥o. 57720,
Tastman Kodak Company
\o

Polyethylene Glycol, 400, Cat. No. 1363941, Zastzman
Xodak Company

3.8 Analytical Standards: Analytical grade, kncwn
surity, Cheminova Agro A/S

a. Malathion: phosphorodithioic acid, s-,[1,2-
bzs(etnoxycarbonyl)ethyl]o.o-dine:hyl-
dithiophosphate

o. walaoxon: phosphorothioic acad, 5-1,2-D1s

(ethoxycarbonyl)ethyl]o,o-dinetnyl ester.
3.9 Acetone-polyethylene glycol: 0.02% ix acetone,

200 gl of polyethylene glycol added tz 1,000 2L of
acetone

Malathion
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4.0 REPPRENCE STANDARDS (coatinued)

5.0 PREP

5.1

Malaoxon

i i
CH,0—P—S—CH~-C—0—C,H,

/

|
CH::O C!‘I{'C—'O—CZI—I5

i
0
CsoH; 40,55
M.A. 314.32
ON OF AN s
Portifs i

Weigh 100 mg (corrected for purity) of raference
standard (of inewn purity, lot number ané expiraziem
date) separately fcr both zalathion and =alacxon
using an analytical balance. Dissolve and dlluta
each to a voluze of 100 mf with acetone tJ pIepals
1000 pc/=L stocx solutions. Prepare a 128 po/al
combined malathicn and malacxcn standard 10 acetite
av allicuoting apgropriately frcm tle wndividual

1000 ug/al stock solutions. Serzally dilute The

100 ug /=l combired standari rn acetone Tt prapana
both a 10 ug/al and 1.0 pg/ml compined =alathion anc
malacxen standarc in acetcone.

Use these solutiens o for=ify control sa3ples iz
order o agnitor grocedural recovery for TORDLneX’
malathicn and zalzoxcn.

for indavidual foreificat:cn standards, serially
d1lute toe :ndividual 1003 ag/mL sTock ss.utlons o2
prepars .00-, 19-, an2 1.3 sc/=L zmalath:icn stTancaris
1n acetcne as well as 100-, 10-, zrd 1.0 Zg/=L
malaoxen standarzs .n aceIzne. Use these soluti:ins
o fortify cont=sl sazples in soder to =CaLisST
procedural recovery f{or salathion and zalaoxcn
individually. The stock and fortiflcaticn sTancaTis
are stanle for at least 5 zonths. ([NOTE: <ores a1l
atandar3s i a S-eezer at -10°7 o -17°C..
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5.2 Gas Chromatoqraphic Standards

Combine the appropriate amounts and serially
dilute, with 0.02% polyethylene glycel (PEG) in
acetcne, the 1000 pg/mlL malathion and malaoxon
stock solutions to prepare both a 100 pg/mL and
25 ug/mL combined standards. Serially dilute the
combined standards to prepare a typical range of
standards from 0.025 ug/mL to 1.0 pg/mL, in 0.02%
PEG in acetone, to be used as gas chromatographic
(GC) calibration standards. The use of PEG is
necessary to maintain the malaoxon sensitivity over
the course of a4 GC run. The GC calibration
standards are stable for 6 months. ([NOTZ: tore
all standard solutions in a freezer at a
temperature of ~10°C to ~17°C.]

6.0 ANALYTICAL PROCIDURES
6.1 Sample Storage and Processing
6.1.1 Sample Storage

tore residue samples (wnole or
homogenized) frozen in a IreeZer wilh 2
semperature range cf -23°Z g -I7°C

6.1.2 Sapple Processing

Zomogenize whole samples Iv CRCRTIng Wil
a Hobar:z food processor, =sing 2 ice.
The samples may regulre CITilng 1nT2
smaller pieces in order o £it 1nTd tle
Hobart. ‘Clean all cutting tools and
Yobart parts thoroughly cetween sanples
T9 prevent Cross contaplraclon. Af<er
zhe sample is thoroughly zhopced z2nd
mixed, place it in tSe freezer o allew
zhe dry ice to subline.

6.2 bad on fart.tio

See reference 2 for TracTLcn -rai-Zdatiecn z=2Ta.

== -

g of nomogenized crange sSaKTi2
-aZ. french square beTtle Iz
—he sample 1s To be stored Irsien SIicT
-0 grocessing, the bottle should Ze
carped %ichtly with a Teilon-l:nec cap.

e
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6.2 Extraction and Partition (continued)

6.2.2

rortify the control sample(s) with the
appropriate amount of malathion and/or
malaoxon, allowing the solvent to
evaporate in a fume hood. Typically 1
or 2 fortifications are analyzed
concurrently ith each batch of samples
to monitor procedural recovery. The
level(s) are chesen to reflect
anticipated residues found in the
samples. Wait no longer than five
ninutes before proceeding.

Add 100 pl of acetonitrile to the sample
and blend for %two nminuTes, using an
Omni-Mixer homogenizer, ogerating at a-
noderate speed.

Filter the samples, undexr vacuunm,
through a 9-c2 Whatman Gr/C (glass
fiber) filter paper placed under a
12.5~¢ca Whatman 934-AH filter paper,
inside a 100-mm Buchner funnel. Collect
the extract Lnto a 500-zL sidearm filter
flask. Rinse the French sguare bottle
with approximately 10 - 50 aL
acetonitrile and filter <throuch the
3uchner funnel into the sane 500-mL
f1lter flask.

ransfer the entire extract To a 250-=L
separatory funnel and zgarTition the
acetonltrile with 50 =L of hexanes,
shaking for approximately one ainute.
Allow the layers to separate and
transfer the lower, acetonitrile layer
1nto a 250-ml Erlenmeyer flask. Discard
the hexanes. Etvaporate the sample to
1-2 nl using IOTAary evaperation with a
bath temperature g40°C.

u

Dissolve the remaining solution from
5.2.5 1n 50 mlL acetone. Add 1.0 g of

aczivated carpon and swirl. Allow the
mixture to stand 30-40 3inutes With
occcasional gentle swiIling.

PI0 @ 0i (291 0CCov
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6.3 carbon Cleanup (continued)

6.3.2 Vacuum-filter the sample through a 9-ca
whatman GF/C filter paper inside a
Buchner funnel. Collect the extract
into a S00-mlL sidearm filter flask.
Rinse the Erlenmeyer flask, Buchner
funnel and filter paper with 50 oL
acetone, collecting the rinses into the
sapme 500-mL filter flask.

6.3.3 Transfer the extract to a 250-mL
Erlenmeyer flask and carefully rotary
evapcrate the sample to incipient
dryness at a bath temperatule of ¢30°C.
Use a2 gentle streanm of nitTogen to
evapcrate the solvent just =0 dryness.

6.4 Silica Gel Cleapup

65.4.1 Dissclve the residual film from 6.3.2
with 1 oL acetone followed Dy 9 =i
dichloromethane (DCY). Add a small
amount of Na,S0, (<50 mg) Ttz tae sanple
to absorb water.

6.4.2 Pre-condition a silica gel bondiell by
passing 3 oL cf‘lO/ﬂd“—cetc1e/

_.*cucn the cartridge, using 2 vacs ut
mox wiTh a vacuum setting of 3 ps:.

$.4.1 . Transfer the sample from §.:.1, _eaving
the Na,S0, benind, =0 the pIe-~
cord;:;cned send elut, and using 2
vacuuz setting of 5 psi, collect Ze
fracTionR 1R a 15-ml Turbovap tube.
Rinse the sample flask with ¢ ml 10,90
acerone/DCM, transfer to the hond elut,
and calilect :1toc the same Turbovap cube,

W

in
]
-

(+]

6.5.1 Cancentrate whe sapple from 3.4.0 20
dryness uUsinc 2 Tu.DoVap Evaporatir <1Th
a ~e""e stream of 11t*oceq at a water
math tamperature of <30 “c.

=gl
rn
[ 2]
O
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6.5 Pinal Dilution (continued)
6.5.2 Reconstitute the sample with a known

volume (typically 2 =l for a 0.01 ppm
screening level) of 0.02% polyethylene
glycol in acetone and vortex the sample
for approximately 30 seconds. The sample
is now ready for GC analysis. Store
samgles 11 a freezer at a temperature of
-10%c to -17°c, when necessary, to
preserve sample integrity.

6.6 Gas C at i T inati

Use a 30-m x 0.32-mm, 1.0-um £ila thickness, fused
silica capillary 0B-5 column %o achieve gas
chromatographic sepacation. Use a Hewlett-Packard
Model 5890-A Gas Chromatograph equipped with a
flame photeometric detector coperating in the
phosphorus mode. Gas chromatographic conditions
are listed in Seczion 7.0 of thrs method.

6.7 ence o

Inject a series of standards (typically 4 or 5) at
e beginning of the GC run to check for linearity.
Altermate samples and standards so, at least, every
fourth injection 1s a standard. Inject 2 cr 3
standards at the end of the run. Vary the
concentration of standards injected throughout

she run %o demonstrate detecTor linearity. See
Table II.

6.8 age eca ns

Use norm~l safety nza2cautions, .ncluding the
wearing of gloves and safety glasses. The use of a
vipe hood 1S necer-ary to minimize e«pesure Lo the
ana:ytes and organ:c solvents used in T15

creceduse.

6.9 T-me_lequired ¢ Ang 1
A saz of 8-12 samples {(including < :°23ls ax
-~ T

p_-eries) can be processed and puia—ated o
-~ ¢=ion on tha gas zhrompatograph 2y 26t analyst

11 appre~sately 1Yy 3-hour days.  An aaditicnal &
da s . —ed =z a=notate anc calculate tne data.
RESS533

THREREIRER 0CC373



AASI Study No. AA920117 Page 41

EN-CAS Method No. ENC-4/9) pag2 14

7.0 GAS CHROMATOGRAPHIC ANALYSIS

7.1 i otd 1 ~vpi . e
Instrmment: Hewlett-Packard S5890A with a Flane

Photometric Detector operating in
the phosphorus mode

Column: Fused Silica capillary DB-3 Colunn,
10-m x 0.32-mm, 1.0-um film
thickness (J & W Scientiiic)

Gases: car-ier: He at 40 psi - 3.5 af,2in V/
petector: H, at 30 psl - 70 alL/=in
Ar- at 50 psi - 115 ml/nin
Aux. ¥, at 40 psi - 22 pL/z=in

Injectien
volume: r &L
Temperature: -njeczor: 200°C
Setector: 250°C
Colunn
Temperature
conditions: Zaizial Temperature: 50°¢
Tnitral Tine- 0.3 mLnuet2
Zate A: 40°/mL~uTa
Tenperature A: 175°C
Final Tice A: 25 ainusas
Rate 3: 35°/mroutse
Temperature B: 183°C
Final Time B: 5 minut2s
Rate C: 35% /aLrutse
Temperature C: 210°C
Final Time C: S minuTas
Typical
Retention
Times: Malacxon: 23.6 oin
© walathicn: 29.3 =i%.
RES9533
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7.1 Description and Typical Operating Conditions
(continued)
Typical
Integrator
Parameters: Hewlett-Packard 13196A
RUN PARAMEYERS INTEGRATOR DEFINITIONS
ZERO XY, 2. SET BASELINE ALL VALLEYS
ATTENUATION 21 8. TURN ON START/STOP MARKS
CHART SPEED =05 animw. 9. TURN OFF INTESRATICN
THRESHOLD =
PEAK WIDTH =035 min
TIMETABLE EVENTS
0 rmin CHART SPESD = 00 crwmin,
O INTEGRATION R = 2
Qmin INTEGRATION S = §
3 mmnn INTEGRATION S =z §
20 min CHART 5PESD = 05 arvmm
Z2 min INTEGRATIO 8 = 3§
35 min INTEGRATION # = 9 .
43 min STCP
7.2 Calibration
Usa the combined nalathioen and malaoxcn standard
11 polyethylene glycol-acetone in concentraticens
ranging Irom 0.025 pg/ml to 1.0 ug/ml = calibrate
e instrument. Inject at least 1 standards at
the beginning of the run, after approxizataly
' every 2 or 3 samples throughout the run, 2nd at
Least 2 standards at the end of the mun. Sanerate
a linear regression curve using the resulTing peak
ne:ght {obtained from the integrator) vs.
nanograns :njected. The correlation cceificient
for the line should be equal to or greatar han
0.990. The nanograms found are deteralined by
i1nserting the sample peak height values 1nto The
standard curve linear regression equatich.
7.3 Fegresentative t

Twroical romatograms itllustrating GO ca.lIirat.ion
standards, as well as controls and recoverlss are
shewn in Figures 2 to 5. Typical cal:ibraz:icn
curves for =malathion and aalaoxon are sShcwn L0
Figures % and 7.

{ 1E59533
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7.4 GC/MsS confirmation

Use a D8-5 or DB-17 capillary column to achieve
separation of samples with malathion and/or
pmalaoxon residues that require confirmation. A
gas chromatograph equipped with a mass selective
detaector can be calibrated to allow detection at
0.05 ppm for both analytes.

7.5 Acceptance Criteria

7.5.1 Retention Time

The retention time of the analytes in
the fortif:ed samples and the actual
samples should be within £ 0.15 minutes
of the retention time of tle nearest
standard in the apalytical set to be
accepted as the analyte. Thls is
contingent on the colunn used and the GC
conditions described in this method.

7.5.2 Standard Curve Range

The standard curve range is 0.025 ug/ml
o 0.50 ug/aL for beth analytes. If a
sanple peak height exceeds the pezk
height of the highest standard i1n the
srandasd curve, then the final exTtzact
will be diluted so that :ts peak Zeaght
will fall withain the standard curve upon
reinjection. ESvaluate analytes
indivicdually for dilutions needed for a
glven sanple.

7.5.3 Recovery From Portified Sanmples

Recovery from fortli:ed sanoples zust be
1in the range of 70% to 120%. Low levels
of analyte :n the control 13T should
he subtracted from the results wren
calculating recoveries.

~4

ul
in

Reproducibility

Reproduciallity can De aeasured v
results from the validation., Dupllcate
analysas at a glven Iortiiicatien level
snould not vary more than l0%.

| . RES9533
S BV A A I O 00CsTR
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7.5 Acceptapce Criteris (continued)
7.5.% Peak Shape and wWidth

Sample prak shape and width are
evaluatec manually to determine that
they are similar to thac of the
fortifiec samples.

7.5.6 Calibrat:on Curves

As statec in Section 7.2, the
correlat.sn coefficient of the
regressica line determined for each
analyte zust be greater than 0.990.

7.5.7 Analysis Time Limits
Sanples saould be analyzed within 60
days of >eing homogenized. The {inal
extract saould be chromatographed within
7 days alter extracticn of the
hemogenized sample.
3.0 CALCULATIONS
8.1 Calculat:ieop of ng Tound

The ng of 2nalyvre found are deternined Irca
the standarc curve as follews:

Peax newgnt [couns) - sandarg curve y imercant (counts)

Az =2ung =
Sancarm curve siope (Countsmg)
3.2 Calcalat:ion of =mg-Z v T
mQ-ecury Samoe wt {g) x anquot vaa (ML) x pLny x 1000 mgrg
njeciey =

ZruacIon ol (ML) 1 1L fina vol x aduton facor x 1000 uimy

RESES33
S 0CCI 7
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8.0 CALCULATIONS (continued)
8.3 calcuylation of ppm Found

ng
pom found

X e ——————

myg-eQuv wnected

anate louna

8.4 cCcalculation of Percent Recovery
pOMm 1ouna”
", Recovery = £ 100%
forgficaoon level {ppm)
* Lanorstory lorcficatons were coected for any
conuol contbuaon
8.5 Zxample Calculation

where:

samoie wegnt

abquot votume

exCacIon volume

ul ineced

fnal vonume

seak hesg (samde)

avg >eax teght (conToil)
y~nlerce=

sieoe

‘oreficazon teved {Dom)

143104 maaguon, Gl xun F <5435, aated 21733, Lranges, mgure 4

04q

100 mb

100 mL

10ul

10 mL

2141 counss

G counss

=251 45 couns
32677 71 counsing
301 pom

PEETIE BEE L DOLO LI B

2141 counts - (-251 43 counts}

Pagye 45

Page 13

ng foung = = 00454 ng
52677 71 counming
10 32100 me 2 1 ul x 1000 mo/g
mg ecuy = =50 mg
necad “n80 mL x 20 =L x "000 uL/mL
] 0asd ng
sen Saung 2 = 3 0C908 oom
50 mg
J 0058 po~
'y Recsvered = = ¢ *00 = 31%
001 xpm
RES95:3
- -~ -, -
‘:‘ ! I—‘ ! ! Jl r' ) r‘\ 1
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9.0 LIMIT OP QUANTITATION

Adjust the instrument sensitivaty, GC calibration
standards and final sample veolumes to allow detection
of palathion and malaoxon at 50% of the LOQ. The LOQ
for oranges is 0.0l popm for each analyte. This 1s
based on the signal to nolse ratio being greater than
or equal to 5 times baseline nolise.

10.0 V¥ ON
See Table I for method val:dat:ion results. The mean

and standard deviatisn for malathion and malackon were
84 = 5.3 (n=10) and 82 = 9.5 (n=10), respectively.

11.0 REFPERENCES

1. Aper:ican Cyananmid Method M-1886 entitled GG Metloc
T

T T bl 3 Wal
1 f ki - I
2 v 7 T
Sanple In-tections, 1ssued 1/07/89.

L]
.

3

EN-CAS Praject # 92-0106 entitled Agcountabilisy
study of <he droooged "ﬂtﬁod ‘or the Dg;g;n;n;;_gn

] b Q=01 vl

T WMorcaptosu A5
MalaoXon '1101 \“a"a Hav **eg;gd__;;ﬁ_;ig_
Rad: 1le taths {MRID & 42894601), :ssued

Auvgust 13, 19¢1

RES353:
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TABLE I
Method Validation Results

The Determination of Malathion and Malaoxen
in Whole Oranges

Fart Levet Analyte % Recovery
c# (ppm} 3 Fartfied Malathion Mataoxon
£L1421-C1 Control NA Qo1 <0 01
EL1421-81 oM Som analytes 7] 99
EL1421-52 om 3oth anatytes 91 20
£L1421-83 Q.01 3oth anatytes 84 79
EL1421-54 acs Joth analytes 88 79
E11421-85 0.05 2pih anakytes a0 77
£1.1421-86 04as Zoth anates 29 a8
£11421-57 Q50 Jgth anaiytes 71 68
- E211421-58 050 3oth anatytes 89 91
Z11421-33 Q3 Seth anatytes 32 72
217421510 029 ‘Aziathion onty rng <00
SotaZ1-8n 0sQ ‘Aataoxen oniv <001 7
“ean 34 2
S.andar Cevation 68 95
a=10)

a- The forpficanon level s expressed 3s the incricual anatyte 1ot as parent equrvalent.

‘ RES9533
AR 00C380
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Table I1I

Typical Ser:es of Injections Used for the Quantitation
of a Set of Samples

Samnle Number if Feid Samples

4 standards

1 control sample

2 forsfied sampies, 2 ‘svels

1 standard

3 fiexd sames 3
1 stancard

3 fieid samples ]
1 standard

1 fieid samples
1 standard

1 reagent blank
2 standards

[#]

“Totat of 23 imjecaons Temai of 3 fleid samnples

NOTE: To orevent dessible camycver Som sampies condumag migh leves of residues,
acetone mzv be injeced foflowmng selectea sampfes anoczated oy the “nnccai
Ananecal [mveshgator to comtain lgh reskiues.

RESS533
ST T 0053561
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FIGURE 1

Wesch a 10.0-g sample 1nto an 3-o0z. french sguare bottle

3 ainutes Jith 10C 2L acetonitrlle using an
Cmn:-Mixer Lomogenizer
!
Jacuum-frliter and rinsa with acetonitoile
1
sazple w1th 50 =L hexanes (disczrd nhexanes)
AN
- 2z alL using TQUAaI/ evaporat.ch
with a water bath zemperature g40°C
i
Lo 50 =L acet:sne - 1.0 2
I
1iter a2nd rinse with 50 =L acatone
i

Parc Iizn e

CancentTate The exTIACT to 1

carteon Nuchar C-130N

ComcenTrate The 2xXtrEst To Lnciplent drymess using Iotany
ayapsraticn with a -ater bata Temperature ¢209C. ory
sa=zle with a gentle streaxz of nrIrocen. add 1 =CL
acstcne, followed v ¢ mb dichlorcmethans (SCH).

azd a szmall amcunt of Na_ 30, T abserd —ie -<ater
Sws-s-spmdiTicon & S:lica Gel Zend TIur witd D =L to/20
ace==ne/DCM, transfar the sazple to inte DoOnZ eluz, and
~nilesw :3 3 turbcvap tube. Rnse the sazcle filask
wich 4 =5 10,50 acetcne/DCM and collect

The same turbovap tube
i

C=~cenTraze ine saaple to Zdrmess using 2 Tursovap
wagoraTor Jith 2 gentle strean af nrtroger and a

P viage-los

<azer -ath temgerature of 10°C
4424 2n 2opTocriate voluse of I.0ZR calvechylare ziscel oo
acezone ans JorTex for 20 - 30 seccros

-me <azple zn a GC :Ising 2 30-3 X

2.3i-=n 2B-3
ary columon 1.J-um £.'=m thickness) 3:nd 3 flane
znotomesric dalecTor (FPD) creratind .o e

cnesphe:s aoce

RESS53:
. . 0CGoa2
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FIGCRZ 2
Typical Chromatogranm
Malathien and Malaoxon
GC Stz2ndard

0.025 ig/ml

i s L saY i, 1293 17+ 8:2:
ITaaT

; -3

;

T 2271

% 21.;29 <—— Yalaoxcn

DR

T ozr..z

; -

IS

...:. 74 3aa

- 25.2%3 ,

> 28 aa-——Halathion

< 38 317

{ de.2wF
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PIGIRE 1
Typical Chrosatogran
valathion and Malacxon

Orange Control

A
[
I

-
wn

~ay .. 1713 23:2a:31

3

~<—— NU Malaoxon

S P

:
|
|
;.:_23 -1
5’:*%%—}"0 Yalathion
J o Je.27%
—

Page
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PICURE 4
Typical Chromatogran
Malathion and Malaoxon

Crange Ccntrol + 0.01 ppm
(Malathzon and Malaoxon)

3 TEC Il 199] 22:44iwA

Y22 res
= 23.3+3<«—Malaoxon
—

_—— s

[
1)
"
-
&

1 I
(

v u
tv
6015 6

LIP}
(13 ¥ *Y

i, ™ I @

35<-—— Malathion

¥

IN-CAS Zaccie ID #t EL1421-32
Malaexzn Recovered: 90%
Malatnizn Recovered: 91%
32 ==xn § 46433, 32w § MV L, dated 5/:21/23

RES9533
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PIGURE S
Typical Chromatogram
Malathion and Malaoxon

Orange Control + 0.05 ppm
(Malathicn and Malaoxon)

By B 13 Baé 232, 1333 2238 -:7
3TamT

-

i

27.s535<— Malaoxon

1
ul
-
-
L

QILl 3y
el g,
LILL N

Wil g
LM LIV
.

L_LJ,J_JL_L.l

253<«—— Maiathion

he
A"t
)

EN-CAS Sapple ID #: Z11421-53
Malaoxor Fecovered: 77%
Malathicn 2ecaovered: 3C%
GC rin & 46498, set # MV 1, dated 53/22/92
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FIGURE 6
Typicazl Calibration Curve
Malathion
® ]
2 s
1 [}
!
= X
= = !
9 F I/l/'
= R ,
. x 8 =
g E L5
& 10 /11/
= |
147
g GCS A7 Q15 Q2 025 43 Q35 Q4 Q48 ¢S
NG STANQARD INJECT=D
X Y STATISNCS
ac2s 1254 Asgressicn Cupun
azs 1209 Corsane 25145  ly-m
G5 =550 SErod YER £99.0781
Qes 2208 R Squared 0.957077 ({vanance)
ages 17 Na. o Chservanons i3
Q.05 2455 Degrees of Freedom n
o1 412
25 12784 X Coaficen(s) T6FT T Isiczet
al <501 Std Er of Coed. 259 3129
as 2ESES
325 13416 Cart ot 1998523
a1 73
Q.05 2566
GC run f 46498, set §F MV 1, dated 5/21/°3
. nEx3533
P St 2uin 0 OCHANT
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FIGURE 7

Malaoxon

Page 23

Typical Calibration Curve

20 |
1 !
| | |
25 3
%3
L0 -
5 3 | g
W o |
= =213 T
% g g |
T | ‘ '
, e |
s T [
147
0 Q05 €1 Q15 02 025 03 Q35 Q4 Qa5 as
NG STANDARD INJECTED
X Y STATISNCS
oc2s 178 Segressicn Cumois
Q25 11577 Cansars rvp- ool ly-rm}
Qs FaAT] SIdETof Y Bt £331292
aas 2110 R Squared Q995501 (vananca:
ac2s 1224 No. of Observanans 13
aos 2477 Degrees of Freedom 11
Q1 4240
a.25 11451 X Courficaert(s) 49553 15 {slozer
Q1 361 Std Ex1 of Coel. 5004 753
Qs 2578S
28 12447 Corr. Coert 3397748
an <802
a.c5 2541

GC run f 46498, set ! MV 1, datad 5/21/93

RESSS3I
08CO8S



