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Thermal stability of proteins in aqueous solutions is generally increased by the addition of sugars, which 
is due to the preferential exclusion of the sugars from the proteins. Recently, we observed that the addition 
of sucralose (1,6-dichloro-1,6-dideoxyfructose–4-chloro-4-deoxygalactose), the halogenated derivative of 
sucrose, may decrease the thermal stability of gelatin, a fibrous protein derived from collagen. In this study, 
we investigated the effect of sucralose on the thermal stability of myoglobin, one of typical globular proteins, 
by using vacuum-ultraviolet circular dichroism (VUVCD) spectroscopy. VUVCD is an effective tool for 
analyzing structural change of proteins.    

Myoglobin from equine skeletal muscle (Sigma-Aldrich), sucralose (Sigma-Aldrich), and sucrose 
(FUJIFILM Wako Pure Chemical Corp.) were used without further purification. Phosphate buffer solutions 
(pH 7.0, 20 mM) with and without sugars were used as solvents. The concentration of sucralose or sucrose 
was 20 w/v%. Myoglobin was dissolved in the solvents at a concentration of 5 mg/mL. The obtained protein 
solutions were centrifuged at 16,000 × g for 15 min to remove the aggregates before the measurements. The 
measurement of VUVCD spectra was performed using the synchrotron-VUVCD spectrophotometer of 
Hiroshima Synchrotron Radiation Center (BL-12). The CaF2 optical cell with 50 μm path length was used 
and the spectra were measured from 263 to 175 nm at temperatures from 20 oC to 85 oC under a nitrogen 
atmosphere.  

Figure 1 shows VUVCD spectra of myoglobin in the solvents with and without sugars measured at 70 
oC. The spectrum of myoglobin in the phosphate buffer solution showed negative peaks at 208 and 222 nm, 
indicating the formation of the α-helix structure. The intensity of the peaks of the spectrum was increased 
by the addition of sucrose, but it was decreased by the addition of sucralose. This result demonstrated that 
sucrose stabilized the native structure of myoglobin, but sucralose destabilized it.  

 

 
FIGURE 1. VUVCD spectra of myoglobin in 20 w/v% sucralose (blue), 20 w/v% sucrose (red) and phosphate buffer (green) 
measured at 70 oC.  
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