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GOOD ’ Analytical Results Can Only be as Good as the Test Portion!
Test Portions
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Abstract: Laboratory activities are focused on analytical methods, and often insufficient consideration is given to the selection of the test portion. Equal attention should be paid to the selection of the test portion, as it generally introduces substantially greater error than analytical error. Representative sampling requires control of all

errors. The types and sources of error in laboratory sampling, as well as approaches for mitigating the errors, are addressed in “Guidance on Obtaining Defensible Test Portions” or “GOOD Test Portions.” Laboratory sampling should also not be overlooked in the in the laboratory quality system. In some cases, quality assurance and
quality control will be similar to what is incorporated for analytical methods, and in other cases, it will be fundamentally different. Approaches for validation and verification of sampling protocols and appropriate quality control events can also be found in “GOOD Test Portions.”

Global estimation error (GEE): Estimate of the total error in the entire process from primary sampling
through final measurement. Global estimation error comprises total sampling error (TSE) and total analytical

error (TAE).
Laboratory sampling consists of:

» nonselection processes (e.g., comminution, removal of extraneous material, removal of water, use of a

comminution aid such as dry ice
» selection processes (i.e., selecting a smaller mass from the larger mass).

Obtain a test portion that is representative of the decision unit by adhering to the principles of Theory of
Sampling (TOS). TOS defines the following relationships:

» the relationship of error to mass,

» the relationship of error to increments, and
» the relationship of error to sample correctness

Total sampling error (TSE): Error from all nonselection and selection processes that causes the
concentration or characteristic of the test portion to deviate from the true concentration or characteristic of
the decision unit.

Random Errors in Selection Processes

Fundamental Sampling Error—Fundamental sampling error (FSE) is random error due to compositional
heterogeneity (CH) and is controlled through the selection of an adequate mass.

Grouping and Segregation Error—Grouping and segregation error (GSE) is random error due to

distributional heterogeneity (DH) and is controlled through the selection of a sufficient number of random
increments. Note: Increments must always be selected at random locations.

Systematic Errors (see Figure at bottom of first column)
Increment Delimitation Error—Increment delimitation error (IDE) is systematic error due to incorrect

shape of the volume delimiting the increment resulting in nonequiprobable selection of elements. IDE

occurs when all the elements of a material do not have an equal probability of being selected due
improper tool design.

GOOD Test Portions: Increment Extraction Error—Increment extraction error (IEE) is is systematic error due incorrect increment
Guidance On Obtaining extraction. It is a result of improper removal of an increment such that, even if the volume delimiting the
Defensible Test Portions Pflflidsi)?zmuar:ci:tplants increment is correct, not all elements are selected. An example is material falling out of a cylindrical probe
as the increment is being removed.
T Contamination Introduction Error (CIE)—Systematic error due to unintended contamination introduced
I, | e into the material from external sources (e.g., the environment, the container, tools and equipment, or the
% analyst) results.in CIE. | | | | | |
- B T Analyte Integrity Error (AIE)— Analyte integrity error is systematic error and results in changes to chemical,
' biological, radiological, or physical characteristics from those of the decision unit. Analyte integrity error
"él: fi:’i:i:‘;’e’r“’tijm"‘cz'vidbylabomow typically is controlled by appropriate sampling and handling techniques. Examples of introduction of AIE
< include loss of viability of the microbiological target, and volatilization, adsorption, or oxidation of the
Analytical Sample analyte during the selection process.

 Tomatoes prepared for testing

Increment Weighting Error (IWE)—Increment weighting error is systematic error due to inconsistent or
disproportional increments (in mass or volume) resulting in over- or underrepresentation of certain

"i.". Test Portion . _ _
"/« Mass taken for analytical test portions of the material being sampled.

’ Laboratory Sampling Working Gro Relative standard deviation
D Yy -~ P Wolp ohe 2 ° ' 3 ° ' - i Error estimate (RSD) calculation' Error calculation’
AAFCO, AFDO, and APHL %%y o Ve et s g : —
> 4 Estimate of overall GEE : . . B - RSD
T t P r June 2018 a | dod » ' T ¢ TAR: RSD of 1.1.1,2.1.1, ..., N.1.1 = RSD_ | G## = hsb,
. at spatula roun $C00 square scoo NG : oo . '
e s O r |0 n S http/iwww.aafco.org/Publications/GOODTestPortions g P . ’ | » ’ o ) N o ) )
- Estimate of overall TSE RSDof LLL2.LL ... NLU=RSD_ |ysp o [Rsp? - 1A8°
Error ml)tnbuhon from 3.(.-10(‘"0!1 RSD of 1.1.1, 2.1.1, ..., N.1.1 = RSD . [RSD? — RSD?
of the primary sample (ps) - ¥ N .
. . . ; ; :
- o 2 . selec .
Slb \143} u” Error contribution from selection | pepy 061 11,121, ..., 1n1=RSD_  |&, = JRs0? — nsoy
of the analytical sample (as) - S A v
bias toward bias toward no bias toward - — —
small particles large particles any particles Test pomon Ervor contribution from selection | ocpy 6911 112, ..., 1LLp=RSD, |& - [ksv} - 1ar

NI of the test portion (tp)

RSD is expressed as a decimal (part of 1) for all error calculations.
“To express calculated error as %RSD, multiply calculated GEE, TSE, E_, E_and E_by 100.
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Additional Systematic Errors
Extraneous Material Error (EME) and Mass Recovery Error (MRE). See QA/QC column.
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. Z 3 . FSE is related to the magnitude of CH, the mass selected, and the particle size distribution of the material.

o | Analytical | inference N error(T8€) " artor (TAE) To control FSE for a given state of CH, the diameter of the particles must be reduced, the mass increased, or
sownpe x . a combination of both.. The relationship of error to CH, mass, and the maximum particle size is given by:
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Relationship of Error to Increments
Extraneous Fundamental GSE is related to the magnitude of DH and the number of increments selected. As a general practice,
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Control of IDE and IEE are collectively referred to as sample correctness. Achieved when all elements of the
e material being sampled have equal probability of selection.
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