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- Dithiothreitol and 2-mercaptoethanol are routinely used to maintain the 
sulphydryl groups of small molecular compounds and proteins in the reduced state’-3. 
Other readily oxidized compounds such as ascorbic acid are also stabilized by these 
compounds4. However, storage or freeze-thawing cycles often lead to oxidation of 
dithiothreitol and 2-mercaptoethanol, and thus loss of the protective activity. This 
especially occurs in the presence of biological materials. Consequently, it is not 
known how much dithiothreitol is needed to maintain the compound(s) of interest in 
the reduced state over a particular time. Therefore, a rapid and accurate reference 
method for determining the oxidized and the reduced forms of dithiothreitol and 2- 
mercaptoethanol is desirable. 

The oxidized and reduced forms of dithiothreitol have been determined by 
ultraviolet spectroscopy. The oxidized form exhibits maximum absorbance at 295 
nm, whereas the reduced form has no absorption at this wavelength’. This method is 
not always applicable, owing to the presence of other ultraviolet-absorbing com- 
pounds. Recently, spectroscopic methods have been introduced for the determination 
of the reduced and oxidized forms of 2-mercaptoethanol’. 

In this work the separation of the oxidized and reduced forms of dithiothreitol 
and 2-mercaptoethanol was achieved by reversed-phase high-performance liquid 
chromatcgraphy (HPLC). The chromatographic system finally adopted for this sep- 
aration is identical with that recently developed for the determination of free coen- 
zyme A in biological extract&‘. The application of the method to the determination of 
disulphides was also assessed. 

EXPERIMENTAL 

Materials 

2-Mercaptoethanol, the oxidized and reduced forms of DL-dithiothreitol, 5,5’- 
dithiobis(Z-nitrobenoic acid) (DTNB), coenzyme A and oxidized CoA (CoA-S-S- 
CoA) were purchased from Sigma (St. Louis, MO, U.S.A.). 2-Hydroxyethyl di- 
sulphide (98 %) was supplied by Aldrich Europe (Beerse, Belgium). All other reagents 
were of the highest purity commercially available. 
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dependent oxidation of dithiothreitol occurred according to a concentration (mean) 
of 0.054 mM (n = 3), with a standard deviation of 0.01 mM_ Long incubation times 
are needed the order to reduce oxidized coenzyme A, whereas 5-10 min are adequate 
for the reduction of other disulphides and the disulphide bonds in proteins’. The 
precision of the assay of disulphides is increased significantly when it is possible to 
perform the reduction of disulphides at lower pH, e.g., 8, and in shorter time peri- 
odslO. 

The incubation mixture used here for the determination of disulphides is sim- 
ilar to that published by Zahler and Cleland’. However, they determined the result- 
ing monothiols in a reaction with DTNB in the presence of arsenite, which forms a 
tight complex with the remaining reduced dithiothreitol in the assay mixture, and 
thus inhibits the reaction of DTNB with the excess of dithiothreitol used as a reduc- 
tam. 

Application of the method to biological extracts 
Fig. 2B shows the chromatogram of an extract prepared from the 2500 rpm 

supematant with 7 mM dithiothreitol added to the extract. Both the reduced and 
oxidized forms of dithiothreitol are easilLdetermined. 

The identity and purity of the:peak corresponding to the reduced form of 
dithiothreitol were con&-n-ted by reaction with hydrogen peroxide’. After this treat- 
ment, all of the dithiothreitol was present in the oxidized form (data not shown). 

The 2500 rpm supernatant was concentrated in this experiment, in order to 
indicate the capacity of the system. By appropriate dilution it is possible to obtain 
baseline separation of the reduced form of dithiothreitol. 
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