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To elucidate the physicochemical properties of silk protein, we studied the effects of 
calcium chloride and ethanol on the gelation of fibroin. Fibroin was treated with 5.0M 
calcium chloride in water (Ca/W) or 5.0M calcium chloride in 20% (v/v) ethanol (Ca/Et) 
and the rheological properties of colloidal fibroin were investigated. The Ca/W-treatment 
promoted an increased rate of gelation and gave higher gel strength than the Ca/Et-
treatment. The maximum gel strengths of Ca/W- and Ca/Et- treated fibroins were obtained 
at pH 7.0 and pH 5.5, respectively. Scanning electron micrographs showed that the Ca/W-
treated fibroin gel had a more developed three-dimensional molecular network than the 
Ca/Et-treated gel. Further, FT-IR spectra suggested that Ca/W-treated fibroin has more of 
a β-structure than Ca/Et-treated one in colloidal conditions. This study indicated that the 
use of calcium chloride alone was more beneficial to the gelation of fibroin than combined 
use with ethanol.
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