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• Limited recovery and memory effect of proteins was found to a varying degree 
on all tested RP-HPLC columns. 

• Memory effect can be greatly reduced by effective column cleanup.   
• PolyDVB columns and silica-based Delta-Pak columns were found to perform well 

with mass spectrometry compatible mobile phases (1% formic acid). 
• Unlike RP, ion exchange HPLC allows for good protein recovery and exhibits 

minimal memory effects.   
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Figure 3: The memory effects of ovalbumin were calculated as the percentage of 
ovalbumin recovered from three blank injections (see figure 2), and compared to the 
original area of the ovalbumin peak (considered to be 100%).   

inutes 
  

Figure 5: LC/MS of a protein mixture with formic acid as an ion pairing agent. For the 
sake of sensitive mass spectrometry detection, formic acid is preferred over TFA, 
however, protein peak shape was compromised on most columns evaluated.  Polymer-
based sorbents usually perform well, but the best performance was achieved using 
Delta-Pak C4 (shown below). The combined spectra from β-Lactoglobulin A is shown 
below; spectra were deconvoluted using MaxEnt 1 software. In peak 3 we observed a 
signal of β-Lactoglobulin A and some of its glycoforms.  

Figure 4: Effect of column cleanup on ovalbumin memory. Different cleaning 
procedures were investigated: reverse gradients, repetitive gradients, acetonitrile 
washes, and injections of concentrated acetic acid in between runs. The percentage 
of remaining ovalbumin after the column cleanup was measured using blank gradient 
elution (refer to figure 3).   
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