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Copolyester of 3-Hydroxybutyrate and 3-Hydroxyvalerate
Produced by Methylobacterium sp. GL-10
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Abstract — The further study for the identification of the previously reported pink-pigmented
facultative methylotrophic bacterium (PPFM) GL-10 was carried out. The PPFM GL-10 was
Gram nagative, rod, and motile by a single polarly inserted flagellum. The colonies were
smooth, pink, circular, along with convex with entire margin. The isolate could utilize C; com-
pounds and a variety of multicarbon substrates as sole carbon and energy source. The isolate
was obligately aerobic, and exhibited both catalase and oxidase activities. The deoxyribonucleic
acid base composition was 65-67 mol% guanine plus cytosine. The isolate was mostly identical
with Methylobacterium extorguens and named Methylobacterium sp. strain GL-10. Methylobacte-
rium GL-10 accumulated a copolyester of 3-hydroxybutyrate and 3-hydroxyvalerate (poly-3HB/3
HV) when grown in nitrogen-free culture media containing sodium propionate as substrate
at the second polyester accumulation stage. The composition of copolyester, as determined
from 'H NMR spectra, was 23 mol% of 3-hydroxyvalerate (3HV).
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Fig. 1. Transmission electron micrograph of Methylo-
bacterium sp. GL-10 containing PHB granules (A) and
single polar flagellum (B).
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Fig. 2. Thin-section electron micrograph of Merhyloba-
cterium sp. GL-10 containing PHB granules (A) and
intracvtoplasmic membrane structure (B).
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Table 1. Biosynthesis of polyesters from different carbon sources by Methylobacterium sp. GL-10 for 48 hr at

30°C
Carbon source® Cell dry? Polyester- Polyester composition? (mol%)
weight (g/l) content (wt %)

3HB 3HV
Methanol 2.76 43 100 0
Ethanol 2.52 31 100 0
Propanol 1.74 17 100 4,
Butanol 1.75 18 100 0
1,2-Butanediol 2.30 30 100 0
1,3-Butanediol 3.35 30 100 0
Sodium formate 1.94 16 100 0
Sodium acetate 1.81 16 100 0
Sodium propionate 1.92 19 77 23
Glucose 2.55 28 100 ()
Fructose 2.26 24 100 0
Xylose 2.24 19 100 0

“ Carbon source(alcohols: 0.5%(v/v), organic acids and sugars: 2.0 g/l) in nitrogen-free culture media at two-stage

cultivation.

*Initial concentration of resuspended cells in first stage was 1.53 g/l.

“Polyester content in dry celi weight.
“ Determined from 'H NMR spectra.
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Fig. 3. 250-MH; 'H NMR spectrum of a copolyester
containing 3-hydroxybutyrate and 3-hydroxyvalerate
from Methylobacterium sp. GI1-10,

Chemical shifts are in ppm downfield from Me,S5i.
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