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Abstract: The hydrolytic behavior of microbial poly[(R)-3-hydroxybutyrate][(P(3HB)) has been studied by using two
model systems, Langmuir monolayer and solution-grown single crystals (SCs), for elucidating the mechanism for both
alkaline and enzymatic degradations. An initial degradation of SCs of P(3HB) ieads to breakup lamellae parallel to their
short axis (b-axis). Similarly, ridge formation on the lamellar surface appears along the b-axis at lower quenching
temperature than melting temperature. Both results support that the lamellar crystals contain less-ordered and more
thermally sensitive regions along the b-axis. Although the enzymatic hydrolysis of P(3HB) monolayers was similar 1o its
alkaline one, the enzymatic degradation of P(3HB) monolayers occurred at higher constant surface pressure than the
alkaline degradation. This behavior might be attributed to the size of enzymes which is much larger than that of alkaline
ions; that is, the enzymes need larger contact area with monolayers to be activated.
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Figure 1. AFM topographic images of solution-cast P(3HB) films before
(A) and after (B) enzvmatic degradation.
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Figure 2. Deflection image (A) and x-ray diffraction pattern (B) of

solution-grown crystals. Inset in Figure 2(A): typical electron diffraction
pattern.
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Figure 3. Deflection images of solution-grown P(3HB) crystals. (A) after
thermal treatment at 112 C, (B) after emzymatic degradation, and (C) after
alkaline degradation, The right parts correspond to schematic representations of
P(3HB) lamellar crystals after treatments. The arrows indicate initially mor-
phological changes along the b-axis.
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Figure 5. Area ratio vs time for /-PLA (A} and P(3HB) (B) monolayers on
subphase of pH 10.5 at various constant surface pressures.
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Figure 6. Arca ratio vs time for P(3HB) monolayers on subphases with an
extracellular depolymers purified from A. facalis T1 at various constant surface
pressures.
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