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ABSTRACT

Scallop is one of the major marine products in Hokkaido. This region of
Japan alone generates approximately 200,000 tons of scallop shells per year as
industrial waste. We have thus been engaged in research to efficiently utilize
scallop shells as a useful natural resource. Scallop shells consist of 99% CaCOs
and 1% organic compounds. We focused on the unexploited organic components
of scallop shells and we studied the physiological activities.

This doctoral thesis consists of three chapters. Chapter 1 : the identification
of the dietary fiber-like materials contained in a scallop shell organic
compounds, Chapter 2 : the free radical scavenging ability of a 90kDa protein,
and Chapter 3: the protease activity of a 90kDa protein.

Chapter 1 We showed previously that feeding organic extract of scallop
shells (scallop shell extract) causes a decrease in the weights of white adipose
tissues in rats fed a high-fat diet. In addition, cholesterol concentration in the

serum of rats that received a diet containing scallop shell extract were



significantly lower than that in the serum of rats on control diet. Feeding this
scallop shell extract to rats increased the fecal weight as well as the fecal
excretion of bile acids. Amino acid composition of feces from rats fed the scallop
shell extract was different from that of feces from rats fed the control diet, and
treatment of the extract with pepsin and pancreatin identified a protein with a
molecular weight of 90 kDa (90-kDa protein) as one of the indigestible proteins.
The 90-kDa protein showed the ability to bind bile acids. These results suggest
that indigestible proteins (resistant proteins) in the scallop shell extract,
including the 90-kDa protein, inhibit the absorption of bile acid by binding to it
and cause increased excretion of fecal bile acid, which subsequently may
decrease the serum cholesterol level.
Amino acid composition analysis showed that the 90-kDa protein was rich in Asx
(Asp or Asn), Ser and Gly residues. Partial amino acid sequence analysis showed
that the 90-kDa protein is a novel protein.

Chapter 2 describes that the 90-kDa protein has the scavenging activity of
free radical generated by xanthine and xanthine oxidase, and Chapter 3

describes that the 90-kDa is the protease that has resistance against thermal

and chemical denaturation.
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