
Although it is often assumed that the pH of a buffer 
solution remains constant during a differential 
scanning calorimetry (DSC) experiment, the pK 

of a buffer can in fact change signifi cantly between 
0 oC and 100 oC. Such pH changes can result in sample 
denaturation, aggregation and precipitation that, in the 
absence of knowledge about the temperature stability 
of the buffer, could erroneously be ascribed solely to
temperature-induced unfolding of the biomolecule.

The table below is a compilation of calculated pK 
values of common biological buffers as a function of 
temperature:

Phosphate produces the most temperature-stable 
buffer in the physiological pH range 7.0 to 7.7.
All buffers should be prepared using thoroughly-
degassed ultra-pure water, and be briefl y degassed 
again immediately prior to use. Addition of thermally 
unstable additives such as bacteriocides should be 
avoided. Dithiothreitol is preferable as a reducing 
agent to mercaptoethanol, which oxidizes and 
thermally denatures easily.
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(Phos: phosphate. Values from H. Fukada and K.Takahashi (1987), Laboratory of Biophysical Chemistry, College of Agriculture,
Sakai, Osaka, Japan.)

Choice of Buffers For a DSC Scan

Christin T. Choma
TA Instruments, 109 Lukens Drive, New Castle, DE 19720, USA

M133




