
Welcome to lesson 2 of this module of method development. In this lesson, we look 
at important considerations in the development of multi-residue methods.



We took the time in lesson 1 to review how we decide which technique we want 
to use according to our purpose of either identification or confirmation. Now, 
let’s look at it from a different angle. Let’s look at an official method and 
dissect it to understand the important parameters. For this example, I chose 
AOAC official method 2007.01, a multi-residue method for pesticides residues 
using LC/MS/MS.
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First, we look at the applicability. The method is applicable for grapes, lettuces 
and oranges, and for a relatively short list of pesticides. An important point to 
recognize is that methods are usually developed to fit the needs of one or 
more laboratories. In situations where the laboratory has regional 
responsibilities, it is quite common to see the method cover only 
commodities that are grown in the region and pesticides that are registered 
or expected to be used for these crops.  Methods with extremely large scopes 
of application are much more difficult to develop and may require some 
compromises that are not necessary for laboratories with limited objectives. 
For example, sample preparation may require additional steps or more 
expensive consumables to be adapted for a broader range of commodities. A 
laboratory that doesn’t have a broad range of commodities shouldn’t add 
these steps and spend money on the consumables.

• Sometimes it will specify if matrices are “it” or representatives, in this case 
representativve, and finally, the LOQ is given.
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In AOAC, this is the summary. It also provides the 
results of inter-laboratory validation and includes 
different instruments (brands, and performance profiles), 
analysts,  environments, sample preparation, skills and “kits”. 
In this case, it also shows results for different matrices because 
of the known matrix effects.

36



In this method, variations were used in laboratories with different equipment. So 
laboratories with large volume injection capability for their GC had an option 
shown here.

This is why you should always refer to the official method and not someone’s 
SOP… SOPs can be restrictive
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The method also defines the technologies applicable to the method. 
In method 2007.01, the pesticides of interest justify the requirement for two 
measurement techniques, namely GC-MS and LC/MS/MS.  These different 
techniques in turn impose a number of different steps in the sample preparation. 

The ionization is EI in GC, the type of injection is Splitless with volume, the final 
solvent of extract is toluene and the column is specified.
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Sometimes, it tells you to do some work to establish 
certain parameters. In this example, you need to 
determine the sample volume that will provide a signal-to-
noise ratio greater than 10 for the quantitation ion at a 
concentration of 10 ng/g.
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The procedure is a list of steps to follow from commodities to final measurement. 
The procedure has enough specifications to enable the reproduction of the 
results, but also enough flexibility to be adapted to the conditions of different 
laboratories. For example here, paragraphs k and i mention ”sufficient 
purity”. What is sufficient depends on your instrument. It is quite different 
from GC-FPD to GC MS and MS/MS uses the highest purity.
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The preparation of all reagents and standards as well as the mobile phases is 
described in the procedure.
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And the data analysis steps are listed. In this case, we are drawing a straight line 
through our calibration points and we don’t force it to go through zero. The 
correlation coefficient of the regression should be greater than 0.995. Finally, 
this method suggested the optional use of an internal standard, so the the 
peak area that we correlate with the concentration would then actually be 
the area of the peak for the compound divided by the area of the peak from 
the standard.

In this case, the full multi-laboratory validation study was published as a paper 
and the paper contains the spreadsheet that was provided to the 
collaborators.
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The last step is to check that the results meet the requirements for our purpose. 
If you are testing for commerce, there are national and international 
requirements that must be met. 
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The method is comparable to single-residue method, but all criteria must be met 
by each individually residue. Recovery can vary significantly, and steps may 
need to be added. Check the recovery of each residue individually with each 
change. Sometimes, split the sample preparation into two streams
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In conclusion, multi-residue method impose the same criteria for acceptability as 
single-residue methods. Each residue must meet the requirements for recovery, 
residual standard deviation, and others. If a method needs adaptation to 
accommodate more residues, ALL residues must be verified. One common option is 
to split sample preparation to meet completely different extraction conditions.



You have reached the end of Section 2. In section 3, we will discuss the advantages 
and challenges of multi-residue methods.


