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Method validation is a critical component Method validation is a critical component 
of the PDP Quality Assurance/Quality of the PDP Quality Assurance/Quality 
Control systemControl system

Validating methods has become more Validating methods has become more 
challenging as new commodities and challenging as new commodities and 
pesticides have entered the programpesticides have entered the program

Increase in Method Validation Increase in Method Validation 
Challenges Over TimeChallenges Over Time

PDP 1991PDP 1991
7 commodities7 commodities
11 pesticides11 pesticides

PDP 2006PDP 2006
75 commodities75 commodities
230+ pesticides230+ pesticides

Managing ValidationManaging Validation

Commodity groupings and marker pesticides are Commodity groupings and marker pesticides are 
used to manage the task of validating a vast used to manage the task of validating a vast 
combination of pesticides and commoditiescombination of pesticides and commodities
Scenarios that impact validation are identified Scenarios that impact validation are identified 
(e.g., implementing a new method, adding a new (e.g., implementing a new method, adding a new 
commodity to an existing group, etc.)commodity to an existing group, etc.)
Required method evaluation modules are Required method evaluation modules are 
specified for each identified scenariospecified for each identified scenario

Method ValidationMethod Validation

A method can be evaluated using A method can be evaluated using 
representative commodities and marker representative commodities and marker 
pesticidespesticides
Once a method has been evaluated for Once a method has been evaluated for 
these pesticides, it can be extended to these pesticides, it can be extended to 
other commodities and pesticidesother commodities and pesticides

Commodity GroupingsCommodity Groupings

Commodities are grouped in such a way Commodities are grouped in such a way 
that assessment of method performance in that assessment of method performance in 
one commodity can be extended to apply one commodity can be extended to apply 
to all commodities in the groupto all commodities in the group
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Commodity GroupingsCommodity Groupings

There are several approaches on how to There are several approaches on how to 
group commoditiesgroup commodities
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PDP Commodity Groupings PDP Commodity Groupings 
ChangesChanges

Created new groupsCreated new groups
High sulfur group (broccoli, cabbage, and High sulfur group (broccoli, cabbage, and 
cauliflower from leafy vegetables and legume cauliflower from leafy vegetables and legume 
vegetables group and onions from the bulb vegetables group and onions from the bulb 
vegetables group)vegetables group)
High sugar fruits group (grapes, grape juice, High sugar fruits group (grapes, grape juice, 
and strawberries from the and strawberries from the pomepome, stone, and , stone, and 
other fruits group)other fruits group)

PDP Commodity Groupings PDP Commodity Groupings 
ChangesChanges

Added commoditiesAdded commodities
Eggs Eggs →→ animal tissue/high protein groupanimal tissue/high protein group
Raisins Raisins →→ single commoditysingle commodity

Added laboratory flexibility by stating Added laboratory flexibility by stating 
““Based on their experience with a Based on their experience with a 
commodity, a laboratory may request commodity, a laboratory may request 
changes to the assigned commodity changes to the assigned commodity 
groupings from the PDP Technical groupings from the PDP Technical 
DirectorDirector””

Marker PesticidesMarker Pesticides

Marker pesticides are chosen to be Marker pesticides are chosen to be 
representative of a broad range of similar representative of a broad range of similar 
pesticides and the assessment of method pesticides and the assessment of method 
performance can be extended to apply to performance can be extended to apply to 
others in the groupothers in the group
Chemicals are assigned to groups based Chemicals are assigned to groups based 
on functional groups and extraction/ on functional groups and extraction/ 
analytical characteristicsanalytical characteristics

PDP Marker GroupsPDP Marker Groups

DinitroanilinesDinitroanilines77
CarbamaldehydesCarbamaldehydes66
Chlorinated Chlorinated cyclics/cyclodienescyclics/cyclodienes55
ConazolesConazoles and metabolitesand metabolites44
Halogenated aromaticsHalogenated aromatics33

Cyano/nitrileCyano/nitrile group(sgroup(s) attached to double ) attached to double 
bondbond

22
PhthalimidesPhthalimides11
DescriptionDescriptionGroupGroup

PDP Marker GroupsPDP Marker Groups

ThiocarbamatesThiocarbamates1515
Carbamates and metabolitesCarbamates and metabolites1414
Organophosphates and metabolitesOrganophosphates and metabolites1111
Phenyl Phenyl pyrrolespyrroles1010
Triazines Triazines 99
Pyrethroids and metabolitesPyrethroids and metabolites88
DescriptionDescriptionGroupGroup

PDP Marker GroupsPDP Marker Groups

OxyhydrocarbonsOxyhydrocarbons2121
PhenoxyPhenoxy acidsacids2020
ImidazolinonesImidazolinones1919
MethoxyMethoxy--acetamidesacetamides1818
Nitrogenous Nitrogenous heterocyclicsheterocyclics1717
Uracils/ureasUracils/ureas1616
DescriptionDescriptionGroupGroup
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PDP Marker GroupsPDP Marker Groups

StrobilurinsStrobilurins2222
NeonicotinylsNeonicotinyls2323

TetronicTetronic acidsacids2727
SulfonylSulfonyl ureasureas2626

EthanesulfonicEthanesulfonic acid (ESA) and acid (ESA) and OxanilicOxanilic
acid (OA) metabolitesacid (OA) metabolites

2525
DiacylhydrazinesDiacylhydrazines2424

DescriptionDescriptionGroupGroup

Marker PesticidesMarker Pesticides

Groups 12 and 13 were consolidated into Groups 12 and 13 were consolidated into 
Group 11Group 11
Other groups may be consolidated in the Other groups may be consolidated in the 
futurefuture
Recent literature suggests statistical Recent literature suggests statistical 
analysis may be used for group selection analysis may be used for group selection 
in addition to functional groups and in addition to functional groups and 
extraction/ analytical characteristicsextraction/ analytical characteristics

ScenariosScenarios

Implementing a new methodImplementing a new method
Changing an analytical methodChanging an analytical method

ExtractionExtraction
PostPost--extraction/preextraction/pre--instrumentationinstrumentation
InstrumentationInstrumentation
•• New technologyNew technology

New LODNew LOD
Current LODCurrent LOD

•• Replacement/duplicateReplacement/duplicate
Minor modificationsMinor modifications

ScenariosScenarios

Adding a new commodity groupingAdding a new commodity grouping
Adding a new commodity or processed Adding a new commodity or processed 
commodity to an existing commodity groupcommodity to an existing commodity group
Adding pesticides related to marker Adding pesticides related to marker 
groups to an existing commodity groupgroups to an existing commodity group
Adding pesticides not related to marker Adding pesticides not related to marker 
groups to an existing commodity groupgroups to an existing commodity group

ModulesModules

Establishment of Estimated LODs and Establishment of Estimated LODs and LOQsLOQs
Verification of LODsVerification of LODs
LOD CheckLOD Check
Determination of Consistent Instrumental Determination of Consistent Instrumental 
ResponseResponse
Determination of Method RangeDetermination of Method Range
Determination of Method Precision and Determination of Method Precision and 
AccuracyAccuracy
Method Evaluation ReportingMethod Evaluation Reporting

Establishment of Estimated LODs Establishment of Estimated LODs 
and and LOQsLOQs

Procedures for estimating LODs and Procedures for estimating LODs and 
LOQsLOQs are specified in Standard are specified in Standard OperatingOperating
Procedure (SOP) PDPProcedure (SOP) PDP--QCQC--10, Estimation 10, Estimation 
of LOD and LOQ for Chromatographic of LOD and LOQ for Chromatographic 
MethodsMethods

LOD LOD >> 3x method noise3x method noise
LOQ LOQ >> 10x method noise10x method noise
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Establishment of Estimated LODs Establishment of Estimated LODs 
and and LOQsLOQs

Required for these scenarios:Required for these scenarios:
New methodNew method
Adding any new pesticidesAdding any new pesticides
New LOD for an established pesticideNew LOD for an established pesticide

Verification of LODsVerification of LODs

All calculated or established LODs are All calculated or established LODs are 
verified by fortifying duplicate blank verified by fortifying duplicate blank 
commodities at the LOD level and commodities at the LOD level and 
subjecting them to the analytical methodsubjecting them to the analytical method
Verification consists of the observation of Verification consists of the observation of 
distinct, detectable peaks in the distinct, detectable peaks in the 
chromatogram at 3x noisechromatogram at 3x noise
LOD is pesticideLOD is pesticide--specific and must be specific and must be 
evaluated for every pesticideevaluated for every pesticide

Verification of LODsVerification of LODs

Required for these scenarios:Required for these scenarios:
New methodNew method
Adding a new commodity groupAdding a new commodity group
Adding a new commodity to an existing groupAdding a new commodity to an existing group
Adding any new pesticidesAdding any new pesticides
Major extraction changesMajor extraction changes
Major postMajor post--extraction changesextraction changes
New technology/new LOD for an established New technology/new LOD for an established 
pesticidepesticide

LOD CheckLOD Check

The LOD for each reported compound is The LOD for each reported compound is 
checked at least yearly by extraction of an checked at least yearly by extraction of an 
LOD spikeLOD spike
An LOD standard is used when instrument An LOD standard is used when instrument 
systems are changed, and is required for systems are changed, and is required for 
these scenarios:these scenarios:

Duplicate/replacement instrument Duplicate/replacement instrument 
New technology/current LOD for an New technology/current LOD for an 
established pesticideestablished pesticide

Consistent Instrumental ResponseConsistent Instrumental Response

Consistent Instrumental Response is Consistent Instrumental Response is 
demonstrated by running a three point curve at demonstrated by running a three point curve at 
1x LOQ, 5x LOQ, and 10x LOQ three times over 1x LOQ, 5x LOQ, and 10x LOQ three times over 
three days for a minimum total of nine pointsthree days for a minimum total of nine points
Standards can be inStandards can be in--matrix or inmatrix or in--solutionsolution
Fitness of curve is demonstrated by:Fitness of curve is demonstrated by:

r r >> 0.9950.995
rr22 >> 0.9900.990
%RSD %RSD << 2020
%D %D << 1515

Consistent Instrumental ResponseConsistent Instrumental Response

Required for these scenarios:Required for these scenarios:
New methodNew method
Adding any new pesticidesAdding any new pesticides
Major extraction changesMajor extraction changes
Duplicate/replacement instrumentDuplicate/replacement instrument
New technologyNew technology
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Determination of Method RangeDetermination of Method Range
Method Range is demonstrated by fortifying Method Range is demonstrated by fortifying 
samples in triplicate at 1x LOQ, 5x LOQ, and samples in triplicate at 1x LOQ, 5x LOQ, and 
10x LOQ for each marker and processing the 10x LOQ for each marker and processing the 
fortified samples through the entire analytical fortified samples through the entire analytical 
methodmethod
The % recovery (R) and coefficient of variation The % recovery (R) and coefficient of variation 
(CV) are calculated for each level(CV) are calculated for each level
The %R is expected to be The %R is expected to be ±±50 and the %CV is 50 and the %CV is 
expected to be below the expected to be below the HorwitzHorwitz level for intralevel for intra--
laboratory analyseslaboratory analyses

Determination of Method RangeDetermination of Method Range

Required for these scenarios:Required for these scenarios:
New methodNew method
Adding a new commodity groupAdding a new commodity group
Adding new pesticides not related to markers Adding new pesticides not related to markers 
to an existing commodity groupto an existing commodity group
Major extraction changesMajor extraction changes
Major postMajor post--extraction changesextraction changes

Method Precision and AccuracyMethod Precision and Accuracy

Precision and Accuracy data is compiled Precision and Accuracy data is compiled 
from the commodity groupingsfrom the commodity groupings
The pesticides are spiked at 2x LOQThe pesticides are spiked at 2x LOQ
A minimum of seven data points with at A minimum of seven data points with at 
least two points from the commodity being least two points from the commodity being 
validated is requiredvalidated is required
Data points can be obtained:Data points can be obtained:

During method validation, orDuring method validation, or
Concurrently with sample analysisConcurrently with sample analysis

Method Precision and AccuracyMethod Precision and Accuracy

The % recovery (R) and coefficient of The % recovery (R) and coefficient of 
variation (CV) are calculated for each variation (CV) are calculated for each 
pesticidepesticide
The %R is expected to be The %R is expected to be ±±50 and the 50 and the 
%CV is expected to be below the %CV is expected to be below the HorwitzHorwitz
level for intralevel for intra--laboratory analyses laboratory analyses 

Method Precision and AccuracyMethod Precision and Accuracy

Required for these scenarios:Required for these scenarios:
New methodNew method
Adding a new commodity groupAdding a new commodity group
Adding a new commodity to an existing groupAdding a new commodity to an existing group
Adding any new pesticidesAdding any new pesticides
Major extraction changesMajor extraction changes
Major postMajor post--extraction changesextraction changes
New technologyNew technology

Method Evaluation ReportingMethod Evaluation Reporting

Method Evaluation Reporting involves Method Evaluation Reporting involves 
submitting the method validation results submitting the method validation results 
and a brief narrative to MPO for review and a brief narrative to MPO for review 
and concurrenceand concurrence
Required for all scenariosRequired for all scenarios
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Method validation requirements are Method validation requirements are 
addressed in these PDP SOPsaddressed in these PDP SOPs

PDPPDP--QCQC--07:  Demonstration of Method 07:  Demonstration of Method 
PerformancePerformance
PDPPDP--QCQC--10: Estimation of LOD and LOQ for 10: Estimation of LOD and LOQ for 
Chromatographic MethodsChromatographic Methods
PDPPDP--QCQC--13: Required Compounds, Marker 13: Required Compounds, Marker 
Pesticides, Process Control Compounds, and Pesticides, Process Control Compounds, and 
PDP Commodity GroupingsPDP Commodity Groupings

For more information, visit the PDP For more information, visit the PDP 
website at:website at:

www.ams.usda.gov/science/pdp/index.htmwww.ams.usda.gov/science/pdp/index.htm


