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Abstract This study examined the enzymatic digestion, average molecular weight distribution and structural changes of
Bombyx mori silk gland fibroin using gel permeation chromatography and nuclear magnetic resonance methods. The pure-
separation of calcium chloride-treated fibroin hydrolysates was carried out by gel filtration chromatography. Also, the effects of
fibroin’s enzymatic hydrolysis were investigated using an edible enzyme. The average molecular weight of three hydrolysate
samples (silk gland fibroin (SF), SF-calcium chloride (SFC), and SFC-enzyme) were measured to compare their characteristics.
The molecular weights of SF, SFC, and SFC-enzyme were approximately 108,000, 65,000, and 1,000 Da, respectively. Finally,
we determined the structural characteristic changes of the different enzymatically digested samples by C nuclear magnetic
resonance methods. For the enzymatically digested fibroin, the glycine *C* resonance indicated that the amino acid was
dramatically changed and/or separated out; however, this was not shown for the normal Bombyx mori silk gland fibroin.
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Fig. 1. Gel filtration chromatography chart of B. mori fibroin
hydrolysates treated with calcium chloride at GradiFrac
(Sephadex G 25 fine gel) system.
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Fig. 2. Weight molecular weight distributian of silk gland fibroin (A), calcium chloride treated fibroin (B), and calcium chloride-

enzymatic digestion fibroin (C) by GPC method.
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Fig. 3. ®C-NMR of Bombyx mori silk gland fibroin (A) and
calcium chloride-enzymatic digestion fibroin (B). Bombyx mori

silk gland fibroin peaks (A) attribute to amino acid residues are
simply shown.
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Fig. 4. Expanded *C-NMR spectra of B. mori silk fibroin

treated with (B) and without (A) enzymatic digestion. Only C*
peaks attributed to glycine residues are shown.
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