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APPENDI 0

APPENDIX iI: PROTOCOLS AND REPORTING
FORMS FOR TESTING CHEMICALS THROUGH
PAM | MULTIRESIDUE METHODS

INTRODUCTION: MULTIRESIDUE METHOD TESTING

Use of any multiresidue method (MRM) is supported mihblcinﬁ)nmﬁon
abomhwpomnmlrm&mbehmtthtbem:ﬁod.To

that for PAM 1 MRMs, additional are continually tested

the od steps and the resulting dancnmrledma single database. All PAM
I tables in Chapters 3 and 4 and Appendix from that databasc.
ThnAppendnpmvuludn'ecuomforpﬂformmgmchmandfonmforrepon-
ing results.

The effort spent on the testing of MRMs and compilation of results is justified by
the advantages such compilations offer the analyucalchemin.thn

behavior data for numecrous chemicals through the methodmmemknolm,dnc
analyst is better to identify mdmsﬂnt tma
unknown treatment lnnmanomwhemthc
resldmuknown,d:edanlasuforsevemlmethodlmbc

choose which method should be used.

Regulatory agencics often must amess the incidence of residue occurence. This
effort is also assisted by compilations of method behavior data. The aheence of
many chemicals from the sample can be ascertained when it is known that thoee
chemiicals could have been detected had they been present.

It has been found advisable to define protocols for developing data on MRM
behavior. In order to compile data into usable formats, it is imperative that all
contributing laboratories perform the tests uniformly. The goal of this method-
testing is not to find the optimum conditions for the one chemical currently be
tested, but to be able to describe how the chemical will behave when

by the precisely defined method.

This includes one protocol for determining GLC characteristics of chemi-
cals six protocols for testing their behavior through individual MRMs. Forms
forrcporﬁngthemhsofmgby?;mcdmahomduded.m
tocol references the PAM I method(s) i the of chemicals to whi
it applics, and the PAM [ table(s) in which previously data are published.

Some PAM 1 MRMs arc applicable to a wide varicty of residues, while others are

mmmemthspegﬁcchmk;ll:uucmmADechhnTmen(u)ndm
this to direct the user to most protocol(s
chemmlAppendubang tested. Follow the Decision Tdeeddmgwhlch protocol(s) w
usc.

Follow the sicps of these protocols, in the order written. Report data on a
the appropriate form and send it to: PAM 1 Editors, HFS-337, Food and mgug
Administration, 200 C Street SW, Washington, DC 20204.

Tranmmittsl No. 84-1 [1,/94)
Fornn FOA 2905« [6./92)
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Decision Tree for MRM Testing

Do dats siresdy exist (index to Methods, Appendix [J?

Yes
Develop data not
No e e ey
Does the compound heve this structure or cheracteristic:
Yes

N-methyicarbemate? —t———-— Test per Protocaol A, ——

MM—JL»T.;”MA_

acid or phenol? -—LT&puermdB. —

substituted urea? —LTutpwPrmlG, ]

No

Y

Determine GLC charactaristics per Pratocol C, Level L g ‘
thﬁnm

Yes No Diecontinue tests.

Does it chromatograph on at least ons Level |
mhamﬁunwnp

No
Report rrts for Lavel | DG modules
Y"I P sastad, then retast using sppropriets

Is the product a nonfatty (29 fet) food?

Yulm;’ Test per Protocal F for fatty food.

Test per Protocol D.
is the chemical recoverad through Saction 302 sxtraction?

Yes No Diacontinue tests.

Test per Protocol E for nonfatty food.

Appendix -2 form FOA 290Se 16,/92)
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SUGGESTIONS FOR PRODUCING GUIALITY DATA
The following suggestions were in response to data received and to

Decisions on What Protocols to Follow

As directed in the first step of the Decision Tree, review data
on the chemical before performing experiments. Examine PAM 1

toMethodsﬁ:renmthenmtheduaihinW

3 or 4 twable(s); review I for available GLC data. If
sources reveal gaps in the perform the tests necessary to provide
mmngdau,hndonotrepmexpeﬁmenuunh w

DevelopGl.Cdan(PmmoolC) gmm(s)likdymdemahechem:—
cal; ie, of the DG modules listed, choose at least one whose detector
is sclective to clements in the molecule. The electron capture detector
may not be suitable t0 examine uncleaned extracts from Section 302
(Protocol D), so DGI, 13, and 18 are often insufficient. If an electron
capture detector is the only one that responds to the chemical, apply
caution when injecting extracts from Section 302.

Choose the GLC system that provides the best chromatography and
sensitivity for examining solutions from recovery studies; it is not nec-
essary to re-examine the extracts by multiple GLC systems.

The Decision Tree provides basic criteria for decisions about

which methods to test. Where situations exist that testing or con-

tinuation of testing illogical, suspend testing and report the reasons.

Examples:

- If previous studies with radiolabelled chemical dearly show that the
residue will partition into the (discarded) water layer of the method,
method recovery tests need not be run; however, collection of GLC
data should still be attempted.

- Ifthconlymmmndtyofmnfany donotmm

tests on the dﬂw
comnmduynnut,meonlySecm F) or, if the
chemical is an acid or phenol, Section 402 E1 (Protocol B).

- Suspend if the GLC tests (Protocol C) indicate that even the
most scnsitive nmwﬂleonmpound.hagm-

eral ruile, suspend rfthemmunum weight of
camulo%ﬁxllsamemon (I"SD)iseqnnalmttoleumathc

tolerance for an injection of the normal mg sample equivalent de-
scribed in the method.

— I the method being tested not amenable to analysis of a
,awmhymemﬁom,faﬂmtm

form distinct phases, ec., suspend testing.

Trenemital No. 54-1 (1/94)
Fornn FDA 2905e 6./82)
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Proper Application of Methods

Do not combine a GLC column that contains cyano groups with a nitro-
gensclective detector.

Adjust GLC column temperature to establish the correct relative retention
time (rrt) of the marker chemical{s). Absolute retention times (min) are
provided in DG modules to provide an indication of normal behavior, but
the temperature should not be adjusted 10 achicve this.

Measure retention times on GLC columns from the solvent front wher-
ever possible for both the compound being tested and the marker com-

If the instrumentation in use mecasurement from the
solvent front, state this fact in the report.
‘When submitting chromatograms with reporting forms, label them clearly:
indicate how nan (ng) or (pg) are
the peak. Do not fabel a chromatbgram of & "“’“‘""" = """ir??"m"’

matogrmtbatmhﬁunreomrymd‘tn,hdntcon
gmmhbelhuwnnxhamplewughteqmwlmt(mg)umpmd.

For accurate quantitation, detector response to the reference saandard
should be within $25% of the response to the analyte in the sample, based
on obsesvable (onscale) peak heights. Usual GLC linearity does not sup-

port quantitation that compares responses differing in size by more than
that amount.

Make thatdlmuﬂlm-do overlap; allow from
-Jecu:::oelute extm‘:;imsmnde. peals e

When the chromatogram contains multiple peaks ing diffevent
components in the standard, report the mt of each peak >5% FSD.

It is not necessary to evaporate the solvent from the fortification solution
once it has been added to the sample, unless there is some reason to

it to interfere with the analysis. It is preferable for the fortifying
mnmbemdeﬁomdnmsolmtmdmmﬂum

Use &e&ﬂ/lmmnyﬂcm Secuommand
m?ﬁgmoohl".andl?) ounmﬂm.zy
arelikdymmhmdﬂerent

Du'z_?mofduﬁonﬁomﬂoriﬁl.donotaddrdhmummiﬂmthc
Florisil column in a polar solvent, which will affect elution pattern.

Test Florisil clution by both ethyl ether/petroleum ether (Sections 303
C1, 304 C1 and C3) and methylene chloride (303 C2, 304 C2 and C4)
chution systems when following the steps of Protocols E and F.

Even when Florisil elution tests with reference standards indicate no eto-
tion with later cluants, examine by GLC all the Florisil eluates of the
recovery test from the fortified sample. Sometimes the presence of extract
changes the Florisil clution pattern.

Appendix IH4
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PROTOCOL A: PROCEDURE FOR TESTING CHEMICALS
THROUGH SECTION 401

Methods: Section 401 E1 + Cl + DL1 or D12

Chemiical Type: Applicable to chemicals with N-methylcarbamate structure (DL1)
and to some chemicals that are namrally fluorescent (DL2).

Comamodity Type: Applicable to nonfatty foods and to certain fatty foods such as
soybeans and nuts.

PAM I Tables: Tables 401-a, 401-b
DATA DEVELOPMENT

HPLC Analytical Behavior

N-Methylcarbamsates: Set up HPLC with post-column fluorescence labeling and
fluorescence detector, as described in Section 401 DL1; check for proper opera-

tion using system suitability test described.

Finorescent Pesticides: Set up HPLC and fluorescence detector, as described in
Section 401 DL2.

Develop information on test chemical(s) as follows:

¢ Dissolve reference standard in methanol o0 stock solutions.

¢ Determine amount (ng) of chemical that causes detector response of
mmnsukdeﬂccnon(FSD)onrmrderorpumm/plm Note
peak shape of response to determine adequacy of chromatography.

¢ Determine lincar response range of detector to chemical.
¢ Determine stability of chemical in methanol:
— Short term. Prepare 1 pg/ml methanol solution of chemical. Use

actinic glassware. Inject 5-10 pL injections of this solution into HPLC
over 8 hr to measure short term stability of chemical in solu-

tion. Report results as peak height (mm) response.

- Long term. Using same solution as above, inject 10 pl. into system
once a day for 1-2 wk to measure long term d’aohmon.Swn:
solunononhborataybenchchnm?ch)yandm chiiger

Report results as peak height (mm rupom dnemiml
E;:rl;;hudmpukhughtforcarbofum injected on same

i

841 (1,/94)
Farm FOA 2905e [8/92) APPENDIX B-5
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e Calculate retention time of chemical relative to carbofuran on the HPLC
system.

Recovery of Chemical Through Cleasup Column
Prepare fortification solution by diluting stock solution with methanol.

e Initially determine that charcoal/silanized Celite column has proper el
tion characteristics as described in Section 401 C1.

¢ In duplicate, add 25 ug pesticide to newly prepared charcoal/silanized
Ceﬁncohnnn.Thmﬁmcasdacﬁbedinmethod.Aﬁumﬂeuimd
cluate (20 mL methylene chloride + 125 ml. toluene/acetonitrile) in round-
bottom (r-b) flask, momentarily stop flow, remove bottom flask and re-
place with second r-b flask. Elute column with additional 100 mL toluene/
acetonitrile. Evaporate solvents in both flasks 10 drynes as described in
method. Dissolve residue in first flask to iate volume with

priate solvent. Dissolve residue in second with 5 mL solvent. -
mine percentage of total added pesticide cluted in each cluate.

Continue studies with food products only if combined recoveries
from charcoal are >50%. If 210% of pesticide elutes in second
flask, collect separate additional 100 mL. eluting solution in recovery stud-
ies with food products.
Recovery Through Complete Method

® Select representative food sample. Analyze by Section 401 to ensure that

there are no interferences with chemical being tested. Simultaneously,
analyze reagent blank for further information on source of possible inter-
ferences.

¢ Fortify duplicate 150 gumou of chopped food product, while it is in
homogcnha,atahou% .05 ppm; analyze as above.

¢ Fortify duplicate 150 g samples at level near tolerance or, if no tolerance
exists, at about 0.25 ppm; analyze as above.

REPORTING RESLLTS

Report all results on copy of Reporting Form A. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

APPENDIX -6 Form FIA 29050 8/82)
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REPORTING FORM A: BEHAVIOR THROUGH SECTION 401

The following data resulted from testing the chemical * through PAM 1
Section 401 El + C1 + DL1 or DL2, according to Appendix [, Protocol A

Name: *

Alternative Names:

Reference Standard (source and number):

Molecuiar Formula:

Structare:

Comsments:

Results of HPLC Tests

The following HPLC system was used:
Analytical Column:
Guard Column:
Mobile Phase:
For natural fluorescence, DL2:
* fluoresces at excitation and emission wavelengths of and nm,
respectively.
Peak Characteristics:
Peak shape
Retention time (relative to carbofuran)
ng causing 50% FSD
Linear range
Results of Stability in Methanol Studies

Short Term Swdy Long Term Stdy
Time Peak Ht (mm) Peak Ht (mm)

L
1]

T e

T
i

7
£
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Recovery Through Charcoal/Silanized Celte Column
ug* added to column:

Percent recovered from charcoal/silanized Celite column:

Methylenc chloride + Additional 100 mL
toluenc/acctonitrile toluene/acetonitrile
Recovery Through Complete Method

Food sample:
Does sample extract canse any interference with test chemical?
Does reagent blank cause any interference with test chemical?

Determinative step used for recovery test:

Duplicate 150 gsamplesfortifiedat____ ppmand___ ppm.
Percent * recovered:
ppm —— ppm

Additionsl Data on Crop Used as Samples
Pesticid sdues found:

Unidentified peaks (specify determinative used and list peaks
retcndontimerclaﬁvemappmprhtcche;t'gl). b

Information submitted by:

Phone: { )

APPEND I8 Ferm FOR 2506 [6/52}
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PROTOCOL B: PROCEDURE FOR TESTING CHEMICALS
THROUGH SECTION 402

BACKGROUND
Method: Section 402
Chemical Type: Applicable to chemicals with acid or phenol structure. Chemicals
ammedlylatedbeﬁomdaerminaﬁonbycl.c,bca‘:semandethmmmrc
easily chromatographed than acids and phenols.

Commodity Type: Applicable to wide variety of commeodities, both fatty and nonfatty.
Different extraction steps are used depending on commodity.

PAM I Tables: Table 402a
DATA DEVELOPMENT

Gas Chwomatography

Because the method being tested includes methylation of the analyte, GLC char
acteristics of both the acid/phenol and its methylation product are collected.

Perform the following operations:

e Dissolve methyl ester/cther reference standard, if available, in 10%
acetone/isooctane (v/v) to prepare stock standard solution. Dilute with
isooctane.

e Follow directions in Protocol C for chromatography of ester/
cther reference sandard. Report results on Reporting Form

. Stopmrkfmcd:ylm/edwrdounotmerupomeonmydemm

©n any appropriate column.

. cnol reference standard in acetone to stock

Dilute as nceded with acctone. Abo with 50%
methylmechlonde/hmnempnpucsohﬁonaﬁnbkfa ing re-

wmythmxﬁ permeation chromatography (GPC). (Note: 2,45T
will not disso E:lsoﬁmethylenechlmide/hcmc so solutions in that
solvent mixture must be prepared by diluting acetone stock solution.)

* Follow directions in Protocol C for chromatography of acid/phenol ref
erence standard. Report results on scparate copy of Reporting Form C.

® Methylate 100 pg acid/phenol reference standard in acctone solution
according to described in Section 402 Clb. Dilute as needed
with hexane. If any other methylation procedure is used, describe pro-
cedure on Reporting Form B.

FollowdirectiominhomoolC[orchrommgnpgofmﬂhyh:edm‘f
erence standard. Report results on separate copy qunr::? orm C
(Note: if ester/ether reference standard is available, these ts should

Trenamiczal No. 94-1 [1/34)
Form FDA 2808 (6,92 Appendix -8
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verify retention times and responsc characteristics previously found. Note
this on Reporting Form prepared for methyl cther/ester reference san-

dard test results.)
¢ Determine efficiency of methylation by direct comparison to methyl
tcr/ethcrreferenoemdaxd.lfavaihbgle.kcpon ugemn:

to on Form B. f mr/eiharefer-
o s e A
for calculating amount of reference standard causing 50% FSD.

Stop work if acid/phenol cannot be methylated or if there is no GLC response o
ester/cther.

Recovery Through GPC and Florisil
Methyl Ester/Ether Reference Siandards

¢ In duplicate, place 1-100 ug methyl ester/ether reference standard, in 1-
lOmLhcnnc.onFloruil"s column prepared as described in Section 402
Clc. (Use Florisil that has been shown to permit elution of both hep-
tachlor epoxide and endrin by eluant 2 (Section 204].)

e Ehte columns with 35 mL cluant 1, 60 mL cluant 2, and 100 mL ethyl
cther, and determine percentage recovered in each cluate.

¢ I wtal recovery is <30%, report results on Reporting Form B and termi-
nate work

Acid/Phenol Reference Standards

e Place 100 ug acid/phenol reference standard, dissolved in 50% methylene
chioride/hexane, on calibrated GPC column and elute a3 directed in
Section 402 Cla.

e Methylate collected fraction according to Clb.

¢ Determine percen recovery by comparison to methyl ester/ether ref-
crencenndald,mihble orbznefetmcemchlﬂpredmﬂy

lated in laboratory.

* If recoveries are <30%, report results on Reporting Form B and terminate
work.

Recovery Through Compilete Method

. Selectonercpmenmve&nyandonenonﬁmyﬁood.halpetq&cnon
402, using extraction module appropriate to commodity, to ensure that
there are no interferences with chemical being tested.
analyzereagcntblankforﬁmhermformnononm'oeofpo-iﬂemter-

s Fortify duplicate portions of food with 1-2 mL acetone solution of
aud/phenolrcferencemmhldat ce level or, if no tolerance ex-
ists, at 0.05 ppm.

Tranmuital Na. 94-1 [1/94]
/o

APPENDIX 10 Form FOA 2905
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* Fonify duplicate portions of food samples with 1-2 mL acetone solution
of acid/phenol reference standard at 10 times tolerance levels or, if no
tolerance exists, at 0.5 ppm.

. Pﬂformcompktcanalyﬁsasduaibedin&uionm.mingm:
moduie ropriate to commodity. Calculate percen recover
agaimtnﬂylmr/etherrefutncemmhtd.ﬂ'anihﬂt:,s:rm
standard previously methylated in laboratory, if necessary.

REPOARTING AESULTS

Report all results on copy of Reporting Form B. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

o oo Appendix #-11
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REPORTING FORM B: BEHAVIOR THROUGH SECTION 402
The following data resulted from testing the chemical * through PAM 1
Scc'iionm,aomrdingmAppendixll,meoooIB.

GLC characteristics of this chemical have been reported on Form C for both the acid/phenol
and the methyl ester/ether. The ester/cther was:

___ available as reference standard
___ prepared by methylating the acid/phenol
Name: *
Reference Stsadard (source and number):
Acid/phenol:
Methyl ester/ether:
Methylation
Acid/phencl] reference standard dissolved in:
wg* methylated:
Methylation procedure used:

Percent conversion to methyl ester/ether, as measured against methyl ester/ether reference

Comments:

Racovery Through GPC
pg acid/phenol reference standard (in 50% methylenc chloride/hexane) added to column: __
Percent found in collect fraction: _

Recovery Through Forisi

pg methyl ester/ether of * added to column: ______

Percent cluted with eluant 1, eluant 2, and 100 mL ethyl ether:
eluant 1
cluant 2 —_—
100 mL ethyl ether

e tara Appendix I-13
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Recovery Through Compiete Method

Method for Fatty Foods

Fauty food sample:

Does sample extract cause any interference with test chemical?

Does reagent blank cause any interference with test chemical?
Duplicate 100 g samples fortified at ppmand ________ ppm.
Percent recovered using chaant 1, eluant 2, and 100 mL ethyl ether:

ppm — _ppm
eluant 1 — —_—
eluant 2 —_— —_—
100 mL ethyl ether ] —_—
Method for Nonfatty Foods
Nonfany food sample:

Does sample extract cause any interference with test chemical?

Does reagent blank cause any interference with test chemical?
Duplicate 100 g samples fortified at ppmand ______ ppm.
Perceant recovered using efuant 1, eluant 2, and 100 mL ethyl ether:

ppm ppm

cluant 1
cluant 2
100 mL ethyl ether

Information submitted by:

Phone: ( )

APPENDIX #-14 Form FOA 2005 (6/52)
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APPENDIX §/PROTOCOL C

Chemical

PROTOCOL C: PROCEDURE FOR DEVELOPING GLC DATA

BACKGROUND

Methods: Section 302 DG1-DG23; GLC systems are used with Sections 302, 303,
304, and 402 methods.

Applicable to chemicals that can be vaporized at temperatures

Type:
about 250° C without degradation. Most pesticides and their related chemicals
that meet this criterion can be chromatographed and detected by at least one of
the GLC systems DG1-DG23.

PAM I Tables: Appendix 1 (FESTDATA)

DATA DEVELOPMENT

For each GLC DG module tested:

Dissolve reference standard in pesticide grade solvent to prepare stock
standard solution. Isooctane is preferred, but acctone may be required
for dissolats

Set Glﬂsptemadaaibedinspa;fﬁedncmdule(&cﬁonm).
Ghe?:trrtsofmarkcrcompounds" adjust column temperamre to
match conditions specified.

Imject aliquots of test solution into GLC.

Calculate retention time (relative to marker compound specified in DG
module).

>1000 ng (1 pg).

Test chemical on one or more of these systems:
Level E
All chemicals:
DG 1 100% mecthyl siloxane (e.g, DB-1), 200° C, EC
DG13 50% phenyl, 50% methyl siloxane(e.g., DB-17), 200° C, EC
DGI8 50% 50% methyl siloxane (e.g., DB-225),
200° C,EC
Chemicals containing halogen:
DG 3 100% methyl siloxane (eg., DB-1), 200° C, EICD-X
DG16 50% ;}){hcnyl, 50% mcthyl siloxane (eg., DB-17), 200° C,
EICD-

Tranamazal No. 98-1 [10/97)
Form FDA 29056 6./82)
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Chemicals containing phosphorus:
DG 2 100% methyl siloxane (eg., DB-1), 200° C, FPD-P
DG14 50% phenyl, 50% methyl siloxane (e.g., DB-17), 200° C,

DGI9 50% wlph 50% methyl siloxane (e.g., DB-225),
200°C, e &

>

DG15 mmﬁ, 50% methyl siloxane (e.g., DB-17), 200° C,
>

Chemicals containing nitrogen:

DG 4 100% methyl sloxane (eg., DB-1), 200° C, EICD-N

DG 5 100% methyl siloxane (s.g, DB-1), 200° C, N/P

DG17 50% phenyl, 50% methyl siloxane (eg., DB-17), 200° C, N/P
>

Chemicals with no hetercatom to which eclementselective detectors re-
spond:
DG 6 100% methyl siloxane (eg., DB-1), 130° C, FID
Level IE

K chemical chromatographs on system described in module(s) of Level I,
but rrt is <0.3, rechromatograph at lower column temperature, £.g.::
DG 7 100% methyl siloxane (¢g., DB-1), 130° C, EC
DG 8 100% methyl siloxane (¢.g., DB-1), 130° C, FPD-P
DG 9 100% methyl siloxane (e¢g., DB-1), 130° C, EICD-X

K chemical chromatographs on system described in module(s) of Level 1,
but 1t is >5.0, rechromatograph at higher column temperature, ¢g:
DG10 100% methyl siloxane (eg., DB-1), 230° C, EC
DG11 100% methyl siloxane (eg., DB-1), 230° C, FPD-P
DG12 100% methyl siloxane (e.g., DB-1), 230° C, EICD-X

REPORTING RESLLTS

Report results for each DG module on copy of Reporting Form C. An asterisk (*)
appears on form wherever name of tested chemical should be entered.

APPENDIX 16 e
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APPENDIX 1/REPORT C

REPORTING FORM C: GLC DATA

The following GLC data resulted from testing the chemical *

mPAMlSecuonmnGmodula,mrdingtodimcnommAppmdnn.PmmmlC.

Name: *
Alternative Names:

Reference Standard (source and nxvmber):
Molecular Fornsula:
Structare:

Comments:

Resulkts for DG module [Section 302): DG ____
Standard reference material dissolved in
Column:

Length:

id:

Film thickness:

Carrier gas:

Flow rate:

Makeup gas:
Flow rate:

Retention time (relative to ) of
Detector:
Temperature:
Other conditions:
Detector response o ng : % FSD
(markey commpoumd)
Behavior of * :
Retention time (relative to ):
ng required for 50% FSD:
Information submitted by:
Address:

Phone: { )

described

Trensmital No. 96-1 ({9/96)
Form FDA 2900Ge (6,/92)
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PROTOCOL D: PROCEDURE FOR TESTING CHEMICALS
THROUGH SECTION 302 E1, E2

BACKGROUND
Methods: Section 302 E1, E2; use determinative step found useful for chemical in
Protocol C and considered suitable for extract according to Section 302 recom-

Chemical Type: Applicable to nonionic pesticides; detection of particular chemi-
cals is dependent on determinative step(s) used to examine extract.

Commodity Applicable to all nonfatty foods, alth commodities
mnummﬂum:ummumt:fen:nhmdemmmrﬁg:::

PAM I Tabies: Table 302-a, Appendix 1 (PESTDATA)
DATA DEVELOPMENT

Recovery Through Complete Method Without Cleanup

¢ Select representative nonfaity food. Analyze by Section 302 to ensure
that therc are no interferences with chemical being tested. Simmlta-
ncously, analyze reagent blank for further information on source of

possible interferences.

e F dupl:ateloo 005-01 Analyze duplicate for-
tied xamples 2 descibed i Section 302 B3 or E2.

s F duplicate 100 g portions at tolerance level for chemical or, if
&maﬁ%mkﬁ“mmmm
duplicate fortified samples.

Recovery Through Florisil

If the chemical being tested can only be determined by electron capture detector,
or if that is the only detector available, then the extract must be deaned up by
Florisil chromatography (Section 302 C5 or C1) before determination.

¢ To determine recovery through Florisil column, use only Florisil that
hubemshmmpmtdumnofmepondemﬁﬁﬂhyl
cther/petrolcum ether cluate 2 and elution of
endmmlS%ethyled:cr/peuolemnetherorclmﬁe!(SemonM)

¢ Add 10-100 pg analyte in 1-10 mL solution to each of two Florisil col-
umns. Elute duplicate columns according to directions of Section 302
C1 or C5. If recovery is <30%, report results, then terminate work.

iy ogaf g Appendix 19
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Recovery Through Complete Method with Florisil Cleanup

® Select representative nonfatty food sample. Anaiyze by Section 302, with
dunupswpbungmldwd,menﬂnethuthmm:)'mmm

tested. Simultancously, analyze reagent blank for further
mfo!man::%mccofpo-ﬂﬂcmwfaenm )

. Fom[yduplinmeloo portions at about 0.05 ppm and analyze with method
302,ng1 or E2 with deanup Cl1 or C5.

¢ Fortify duplicatc 100 g at tolerance level or, if no tolerance exists,
at about 0.5 ppm; as above.
REPORTING RESULTS

Report all results on copy of Reporting Form D. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

APPENDIX 120 Farm FDA 25060 (6/50)
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REPORTING FORM D: BEHAVIOR THROUGH SECTION 302

The following data resulted from testing the chemical * through PAM I Section
302 E1/E2 (without cleanup and/or with deanup C1 or C5), according to Appendix II, Protocol
D. GLC characteristics of this chemical have been reported on Reporting Form C.

Name: *

Reference Standard (sowrce and number):

Reacovery Through Mathod Without Cleanup

Nonfatty food sample:
Does sample extract cause any interference with test chemical?
Does reagent blank cause any interference with test chemical?

Duplicate 100 g sample fortified at ____ppmand _____ ppm.
Percemt * recovered:
—ppm —_ppm
Txall Toal2 Iiall Txal 2

{Optional] Recovery Through Method with Florisi Column Clsanup
Recovery Through Florisil

Cleanup step tested: Section 302 C _____

ng * added to column: ___

Percent eluted with C] eluant (50 mL 50% methylene chloride/1.5% acetonitrile/
48.5% hexane):

Percent cluted with C5 elnants:
200 mL 15% cthyl ether/petroleum ether (EE/PE)
200 mL 50% EE/PE ________

Recovery Through Comaplete Method
Nonfatty food sample:

Docs sample cxtract canse any interference with test chemical?
Does reagent blank cause any interference with test chemical?
Duplicate __ g sample fortificd at __ppmand ___ ppm.

Traramittsl No. 94-1 (1/94)
Farm FOA 29(K5e (6/82) Appendix 21



APPENDIX H/REPOAT D Pesticide Analyticel Manual Vol. |

Percent recovered using Cl eluant:

ppm —Ppp
Trial 1 Tral 2 Trial l Trial 2

Percent recovered using C5 cluants:

—_— PpPmMm —— Ppm
15% EE/PE
50% EE/PE

Information submitted by:

Phone:( )

Transwins No. 84-1 (1/94)
APPENDIX 122 Foren FOA 2905 (6,/92)
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PROTOCOL E: PROCEDURE FOR TESTING CHEMICALS

THROUGH SECTION 303
BACKGROUND
Methods: Scction 303 E1-E5 + C1 and C2
many chemicals are recorered through this method. Bo ot amatne 50 readly

Co_odny'l’me:Applnble nonfatty foods; with special exiractions for sumples
fndm (<75%) moisture foods, high (5-15%) and very high (15-30%) sugar foods,
<ggs.

PAM 1 Tables: Table 303-a, Appendix 1 (PESTDATA)

DATA DEVELOPMENT
:mpamforuﬁaﬁonwhmonbydﬂnnngmcksolmwnhpeuoklmeﬁeror
cxane.

Recovery Through Cleanup Column
¢ To determine recovery column, use only Florisil that

habeen:hownu:gnﬁtdnﬁond'mlw zauhnﬁﬂedl_yl
endrin in

ls%cﬂlylether/peuoleumcthcrorehntc2(8emon204)-

® Add 10-100 pg analyte in 1-10 mL solution to each of four Florksil
columns. Elute duplicate columns according to directions of Section
303 C1 and C2, respectively. If recoveries through both elution systems
are <30%, report results, then terminate work.

of possible interferences.

° and analyze with
mcthodolSecuonsog modnﬂ::pmprm:om
modnyanddeanupCl

* Fonify duplicate 100 g portions at tolerance level or, if no tolerance
cxists, at about 0.5 ppm; analyze as above.

* If chemical is recovered through method, and if it was previously found
to be eluted from Florisil using e chloride cluants of C2, then
repeat recovery cxperiments whole method using extraction
module appropriate to commeodity and cleanup C2.

Trerssmittsl No. 94-1 [1/94)
Form FDA 23066 16,/22] Appendix 123
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REPORTING RESULTS

Report all results on copy of Reporting Form E. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

Trenawinal No. 94-1 [1/794)

APPENDIX 24 Form DA 2900 16/92)
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REPORTING FORM E: BEHAVIOR THROUGH SECTION 303

The following data resulted from testing the chemical * through PAM I
Section 303 E1-E5 + C1 and C2, according to Appendix II, Protocol E. GLC characteristics have
been reported on Reporting Form C.

Name: *

Reference Standard (source and namber):

Recovery Through Florisil
pg* added to column: _____
Percent eluted with Cl eluants:
6%
15% —_—
50% ——
Percent eluted with C2 cluants:
1

2 —_—

3 —_—

Recovery Through Complete Method

Nonfatty food sample: Extraction used: 303 E ___
Does sample extract cause any interference with test chemical?

Does reagent blank canse any interference with test chemical?

Duplicate g sample fortifiedar ______ ppmand ___ ppm.
Percent recovered using Cl cluants:
ppm ———— PP0
6%
15%
50%
Percent  recovered using G2 cluants:
_  _ppm - Pppm
1
2
3
Information submitted by:
Address:
Phone: ()
Date:

Trenmvittel No. 94-1 (1,794
Foven PO 2305 s 2 Appendix 1-25



APPENDIX I /REPORT E Posticide Anaiytical Manuel Vol._ |

APPENDIX I-26 T PO St o)



Pasticide Anaiytical Manual Vol. | APPENDIX 1/PROTOCOL F

PROTOCOL F: PROCEDURE FOR TESTING CHEMICALS
THROUGH SECTION 304

Methods: Section 304 E1-E5 + C1-C4

Chemical Type: Generally applicable to relatively nonpolar chemicals,
manychemxcakumbemwveredthmughthsmzmodbomtmm

that a chemical is too polar to be recovered. Very chemicals may be only
é;put'nllyrewveredthrwghaeetoniuiie/peu'olcmn er partitioning steps of Cl-

with jal extraction for
IO T SRty B o T e i s v

PAM I Tables: Tabie 3042, Appendix I (PESTDATA)
DATA DEVELOPMENT

]l;mparefomﬁcanonsolnuonbydﬂumgmckaolunonwuhpeuolcmethaor
exane

Recovery Through Cleanup Colomna

¢ To determine recovery through Florisil column, use only Florisil that
has been shown to it clution of hepeachlor epoxide in 6% ethyl
cther/petroleum ether or cluate 2 and endrin in 15% cthyl ether/
petroleum ether or elnate 2 (Section 204).
four

¢ Add 10100 pg analyte in 1-10 mL solution to each of
oohnnns.Elmeduphatecohmmmthng to directions of

¢ K chemical clutes in 6% ethyl ether/petroleum cther (Cl) or eluate 1
(C2), rerun Florisil colnmn experiment (duplicates) and elute accord-
ing to directions of Section 304 C3 and/or C4, ie, chate with 250 ml.
petroleum cther before elution with first eluant of each system.

* Fortify duplicate 100 g portions at about 0.05 ppm and analyze with
method of Section 304, using extraction module appropriate to the
commodity and cieanup C1.
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. I"om!'y 100 attolennoeleulor,lfnoﬂenncee:h.

¢ If chemical is recovered through method, and if it was previously found
to be cluted from Florisil using methylene chloride chiants of C2, then
rcpaummryupenmenuthmghwholemedmdmmgm
module appropriate to commodity and cleanup C2.
REPORTING RESULTS

Report all results on copy of Reporting Form F. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

Tronevizal No. 941 [1/04)
APPENDIX 1128 Ferm FOA 2805 16/88)
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REPORTING FORM F: BEHAVIOR THROUGH SECTION 304

Theﬁrllwmg‘ data resulted from testing the chemical * through PAM 1
Section 304 E1-E5 + C1-C4, according to Appendix 11, Protocol F. GLC characteristics have been
reported on Reporting Form C.

Name: *

Reference Standard (source and mmmaber):

Recovery Through Forisi
ng * added to column: ____
Percent eluted with Cl ehaanss:

6% _—

15% X

50% _—

Percent cluted with C2 cluants:
1

3

For chemicals that elute in 6% cthyl ether/petroleum ether (C1) or Eluant I {C2) only:
ug* added to columm:
Percent eluted with C3 and C4 cluants:

PE —_

6% —_—

PE _—
1% S

Recovery Through Complste Method

Fatty food sample: Extraction used: 304 E ___
Does sample extract cause any interference with test chemical?

Docs reagent blank canse any interference with test chemical?

Duplicate g sample fortified at ppm and ppm.
Percent recovered using Cl eluants:
ppm ———Ppm
6%
15%
50%

Tranamizal No, B4-1 (1/94)
Form FDA 2505 (6/82] Appendix 3-29
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Percent recovered using C2 cluants:

— ppm — — ppm

(]

N

o0

Phone:{ )

Transmizsl No. 941 (1/94]
APPENDIX IF30 Farm FOA 20K 16/52)
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PROTOCOL G: PROCEDURE FOR TESTING CHEMICALS
THROUGH SECTION 403

BACKGROUND
Methods: Scction 403 El + C1 + DL3

Chemical Type: Applicable to chemicals with phenylurea structure; it also be
wmmhauunedmnhod:ammumuthambede;:{edpho-

tolytically to form primary amines.
Commmodity Type: Applicable to nonfatty foods.
PAM I Tables: Table 403a

DATA DEVELOPMENT
HPLC Analytical Behavior

Phenylureas: Set HPLC with postcolumn photodegradation, derivatization,
andﬂum?;maduuibedm&mnMDu Check for proper
operation using systemn suitability test described.
Develop information on test chemical(s) as follows:

® Dissolve reference standard in methanol to 1 mg/ml stock

aollmon.DihtcwnhmethanolforHl’LC standiards. Dilute
chloride to 20 mL, then dilute 1 mL w0 5 ml, w

with methylene

perform recovery through column.

® Dectermine amount (ng) of chemical that canses detector response of
mmmmwsn)mmwu/mm
peak shape and measure asymmetry (Section

¢ Determine lincar response range of detector to chemical.

¢ Calculate retention time of chemical relative to diuron on HPLC system.

Recovery of Chemical Through Florisil Clesnup Colusn

. Pn;pnredupliatcﬂoriﬁleolnmmadimctedinmﬂhod(&aionm
Cl).

¢ After washing columns with 30 ml. methylene chloride, transfer 20 pg
chemical in 5 ml. methylene chloride to each column.

¢ Flute columns as described and proceed with HPLC determination.

* Con with if from
noﬁn;mm%WmmWowdmonly recovery

Tranarniaiai No. 941 (1/84)
Form FDA 2905e 16/82) Appendix I-31
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Recovery Through Complete Method
¢ Select food Section
foe mnonﬁuy prey - Analyze by 403 10 ensure
analyzeragcntblankforﬂnrtbermformonmofposiﬂemmu
ferences.

* F duplicate 50 g portions of chopped food product, while it is in
hmm,nabogto%ppmamlyuaabm "

* Fortify duplicate 50 g portions at level near tolerance or, if no tolerance
exists, at about 0.25 ppm; analyze as above.

REPORTING RESULTS

Report all results on copy of Reporting Form G. An asterisk (*) appears on form
wherever name of tested chemical should be entered.

Trormmital No. 94-1 (1/94}

APPENDIX 1-32 Form FOA 2005« 16/90)
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REPORTING FORM G: BEHAVIOR THROUGH SECTION 403

The following data resulted from testing the chemical * through PAM 1
Section 4038 El + CI + DL3, according to Appendix II, Protocol G.

Name: *

Alternstive Names:

Reference Standard (source and nummber):

Molecular Formvala:

Recovery Through Complete Method

Food sample:

Tranamisel No. 841 {1/84]
Form FOA 20Se [6/82] Appendix #-33
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Does reagent blank cause any interference with test chemical?
Duplicate 50 g samples fortified at 0.05 ppm.
Percent recovered:
Triall Xdal 2
Duplicate 50 g samples fortified at ______ ppm.
Percent recovered:
Toall Tcial 2
Additional Data on Crop Used as Samples:
Unidentified peaks: rrt relative to diuron.

Phone:{ )

Trerainsi No. 541 [1/94)

APPENDIX |34 Form FOA 22050 /82



