
  

 

Trypsin Activity Varies 10x Depending on the Buffer Used 

How Buffers, Surfactants and Solvents Affect Trypsin Digestion 

Digestions are often performed in the presence of chaotropes, surfactants, salts and organic solvents. 

Due to the general robustness of trypsin it is often assumed that activity is negligibly affected by these 

additives. However, it was determined in this study that trypsin activity varies significantly depending on 

the buffer used.  

In order to determine the impact of various buffers and additives on trypsin digestion, an assay was 

developed using a partial digestion of insulin. Insulin provides a better indication of trypsin activity than 

small molecule surrogates such as BAPNA, as it relates directly to protein digestion. Furthermore, insulin 

creates a very simple peptide map and has several chymotryptic sites that will produce fragments if the 

enzyme has any chymotryptic activity. The partial digestion was designed into the protocol to improve 

the quantification of variances. Following incubation the digestion reaction was quenched by means of 

acidification.  When exposed to trypsin, human insulin forms two major products.  There is a C-terminal 

peptide sequence (R)GFFYTPK and a larger N-terminal sequence (see Figure 1).  These two peaks are 

easily resolved from the intact protein using reversed phase chromatography (Figure 2).   

 

Figure 1: The amino acid sequence of insulin 

 

 

Flash Digestion 

100μg/mL solutions of insulin were made in a variety of buffers and additives. Except for the instances 

where the buffer itself was changed (e.g. for the testing of ammonium bicarbonate, PBS and HEPES) 

additives were in a solution of TBS, 10mM CaCl2. These insulin solutions were then digested at 70°C 

using Flash Digest and a 1 minute digestion time. This provided an incomplete digestion. 
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Analysis 

Insulin digestion products were analyzed by LC/UV using a 2.1x100mm ES C18 Halo column, a 20-70%B 

gradient in 7 minutes with the column oven set to 40°C (Mobile phase A= 2% ACN 98% water, 0.1% TFA, 

Mobile phase B= 90% ACN, 10% water, 0.1%TFA).  

 

Figure 2: LC/UV analysis of insulin peptide map (partial digest) 

 

Results 

It was found that the various additives and their concentrations can have dramatic effects on the 

capabilities of trypsin. There were a few additives that showed little impact, such as octylglucoside, but 

many caused a decrease in the degree of digestion, with some such as guanidine HCl and urea having 

very negative, albeit concentration dependent effects. It is worth noting that while high pH buffers 

outperformed Flash Digest buffer, deviations in the Flash Digest buffer pH away from pH 7.4 were not 

made so as to avoid potential increases in digestion buffer induced post-translational modifications. The 

effects of a wide variety of common chaotropes, surfactants, salts and organic solvents are shown in 

Figure 3. If there are other buffers you would like to see screened please email us at info@perfinity.com. 
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Figure 3: (Part 1 of 2) peptide peak areas generated from Flash Digestion as a function of digestion buffer 

 

  



 

Figure 3: (Part 2 of 2) peptide peak areas generated from Flash Digestion as a function of digestion buffer 

 

 


