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With the development of the chemical industry, plastics have become highly functional and low in cost, making a great
contribution to human society. On the other hand, problems such as global pollution caused by the disposal of used plastics
are becoming more serious. The use of bioplastics is attracting attention as one of the measures to deal with such problems.
Polyhydroxyalkanoates (PHASs) are thermoplastic polyesters biosynthesized by microorganisms using renewable carbon
sources such as sugars and plant oils.

Recently, it has been reported that by adding an alcoholic compound to a culture medium of PHA-producing bacteria, an
oligoester capped with the alcoholic compound can be secreted. This study demonstrates the secretory production of
diol-type microbial oligoesters by adding diol compounds and their use for the chemical synthesis of bio-based urethane
materials.

In Chapter 2, this study confirmed that when various alcohol compounds were added to the recombinant E. coli strain in
the culture environment, the molecular weight of P(3HB) was reduced and the molecular chain end modification actually
occurred. After that, we optimized the culture conditions and attempted to enhance the oligomer productivity.

In Chapter 3, we are verifying whether the low molecular weight P(3HB) (3HB oligomer) secreted and produced
outside the cells can be used as a macromonomer for polymerizing urethane materials, and structural and material properties
of the polymerized product were investigated.

In Chapter 4, marine biodegradability of PHA and urethane materials was evaluated using seawater from Suruga Bay
and Yaizu Port in Shizuoka Prefecture. Immersion in seawater resulted in a weight loss of the polymer sample, suggesting
biodegradation.

On the basis of the results mentioned above, microbial oligoesters were shown to be applicable as macromonomers for
the synthesis of PHA-based materials.
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