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Biosynthesis of block copolymer for poly(3-hydroxyalkanoate) by Ralstonia eutropha
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oly(3-hydroxybutyrate-co-3-hydroxyvalerate)-block-poly(3-hydroxybutyrate) copolymer (P3HBV-b-P3HB) was biosynthesized

by addition of pentanoic acid and glucose as carbon sources by Ralstonia eutropha. First, pentanoic acid was metabolized for
72 h to provide P3HBY, and, after changing to a new medium, glucose was used as a second carbon source to give P3HB. In order
to regulate the chain length of P3HB, the cultivation time of glucose was varied from 24 h to 96 h. The index of randomness of the
butyrate and valerate units (D) was estimated based on the resonance line of the carbonyl carbon in the *C NMR spectrum. The D
value was between 3.7 and 9.2 depending on the glucose cultivation time, corresponding to the formation of a block copolymer. The
chain lengths of the P3HBV and P3HB blocks were estimated from these values. It was found that as the cultivation time of glucose
increased, the chain length of the PAHBV block accumulated at the initial stage decreased, whereas that of the P3HB block increased.
This indicates that the PZHBV block was consumed as an energy source for the activity of the microorganism while more of the P3HB
block was accumulated, because the end group was active for polymerization.
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