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Microbial degradation process of biodegradable polymer directly monitored by QCM and
electrochemistry (!Tokyo Institute of Technology, *RIKEN) O Takuma Otsuki!, Yasumasa
Takenaka?, Tomohiro Hiraishi?, Hideki Abe?, Noriyuki Asakura!

Biodegradable polymers are decomposed by the action of microorganisms. Each
biodegradable polymer is different in the properties of degradation because microbial
community in the environment such as soil, ocean, river, etc. is not uniform. To clarify the
properties provides important insight into development of biodegradable polymers that are
suitable for utilizing in various environment. The biodegradation in the environment proceed
through a few steps; that is adhesion of bacteria to the polymer, polymer degradation by
extracellular enzymes of the bacteria, and then additional adhesion and degradation in the same
time. In this study, real-time measurement of mass change in the biodegradation process was
investigated. The biodegradable polymer PHBH (copolymer of hydroxybutanoic acid and
hydroxyhexanoic acid) film was formed on the gold surface of quartz crystal and put the quartz
crystal in mineral medium. PHBH degrading bacteria was injected into the medium, and mass
change was monitored by QCM (Quartz Crystal Microbalance) method. Mass increase due to
bacteria adhesion and mass decrease by PHBH degradation were observed. In order to analyze
degree of degradation and to investigate PHBH film condition, cyclic voltammetry and
electrochemical impedance spectroscopy were carried out.
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