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Choosing an Internal Standard 

 
When creating a new method for quantitation, the choice of the correct internal standard (IS) can 
improve the accuracy and precision of the method.  The proper internal standard should be 
chemically similar to the compound(s) that you are analyzing, but is not expected to be naturally 
present in your sample.  It is best to choose compounds that have the same functional groups, 
boiling points, and activity as your target compounds. 
 
Two examples – 

1) If you are using MS, then it is common to use a deuterated analog of your compound of 
interest i.e. Amphetamine & Amphetamine d-5.  

2) If you are working with a non-MS detector, the deuterated internal standards would co-
elute with your analyte of interest and cause problems with quantitation.  In this case, you 
would try to use a compound that is somewhat chemically similar, but would not be found 
in your sample, i.e. if your target is tri-chlorophenol, you might use a tri-bromophenol or a 
di-chlorophenol internal standard. 

 
Any time you choose in internal standard, you have to validate that it does correct for small 
amounts of variation within the analytical process.  The best quantitation is achieved when with 
an internal standard for each one of your target compounds, but in many cases this is impractical 
because of the number of analytes in your mix and/or the cost of each internal standard.   
 
So, in some cases you will use a few internal standard compounds for a large number of 
analytes.  A good example is EPA method 8270 (below) where there are six internal standards for 
>100 analytes.  They tried to choose compounds that had both similar general properties as well 
as similar retention times.  In such cases, the internal standards may not an ideal match for all 
chemical functionalities and quantitation suffers for some compounds with different functionality.  

 
EPA 8270 Internal Standard Mix on ZB-5MSi 
Column: Zebron ZB-5MSi 
Injection: On-Column 0.5 µL @ 43 °C 
Dimensions: 30 meters x 0.25 mm x 0.25 µm 
Oven Profile: 40 °C for 1 min to 100 °C @ 15 °C/min to 225 °C @ 5 °C/min to 320 °C @ 15 °C/min for 5 min 
Carrier Gas: Constant Flow Helium, 0.8 mL/min 
Detection: Mass Selective (MSD) @ 45-400 amu (335 °C) 

  


