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POLYHYDROXYALKANOATES

Polyhydroxyalkanoates are polyesters synthesized by different bacteria as
intracytoplasmic granules

The PHA synthesis occurs either
constitutively or under unbalanced
nutritional conditions

N

T Carbon source

1 N, F, O, or shift pH

(Urtuvia et al., 2014 , Int J Biol Macromol; da Silva et al., 2014, Int J Biol Macromol ; Hazer & Steinbtichel, 2007, Appl Microbiol Biotechnol.)



POLYHYDROXYALKANOATES

Short chain length: 3-5 carbons atoms v' PHAs have similiar physico-chemical
properties than polypropylene

Medium chain length: 6-14 carbons atoms
v' PHAs have different = composition

_ depending on the microorganism, the
More than 150 different monomers carbon source and culture conditions

has been reported
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v" 3-hydroxybutyrate and 3-hydroxyvalerate
are two main monomers
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n varies from 600 to 35000 —— . S—
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R= hydrogen Poly(3-hydroxypropionate) aSeves =
R=methyl Poly(3-Hydroxybutyrate)
R=cthyl Poly(3-hydroxyvalerate)
R=propyl Poly(3-hydroxyhexanoate)
R=pentyl Poly(3-hydroxyoctanoate)
R=nonyl Poly(3-hydroxydodecanoate)

http://www.biocycle.com.br/fotos_produtos.htm

(Urtuvia et al., 2014 , Int J Biol Macromol; da Silva et al., 2014, Int J Biol Macromol ; Hazer & Steinbtichel, 2007, Appl Microbiol Biotechnol.)



Global production capacities of bioplastics 2014
(by material type)
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ADVANTAGES DISADVANTAGES

v’ Biodegradable v 10 fold more expensive than plastics
v' Biocompatible derived from petroleum, mainly due to:
v" Synthesized from renovable sources
(sugars and organic acids). i.  carbon source costs
v’ Specific  PHA  composition  for ii. extraction technologies
different applications iii. volumen of production

To decrease PHA cost, cheap carbon
sources may be used:
i. crude glycerol

ii. hemicellulose hydrolysate
iii. whey

iv. alpechin

v. olive oil

(da Silva et al., 2014, Int J Biol Macromol ; Du, Ch. et al., 2012, Current Chemical Biology)



BACTERIUM

B. xenovorans LB400

v' B- proteobacteria and non

pathogenic

v' Genome size 9,73 Mbp

v' Model bacterium for
degradation of
polychlorobiphenyls and

aromatics compounds

(Chain, et al., 2006, PNAS; Romero-Silva, et al., 2013, PloS one; Mendez, et al., 2011, PloS one)



GROWN ON DIFFERENT CARBON SOURCES

Carbon sources Carbon sources
Glucose ++ Arabinose -
Gluconate ++ Valerate +
Mannitol ++ Octanoate +
Xylose + Nonanoate +
Maltose -
Ramnose ++ !

B. xenovorans LB400 is capable to
Sucrose § growth on different carbon sources.
Lactose -

(Villegas , et al., unpublished results)



PHA PRODUCTION BY B. xenovorans LB400

B. xenovorans LB400 grown on xylose (10 g L'1) under N limitation (0.1 g L)

(Urtuvia, et al., 2014)



GLYCEROL AS CARBON SOURCE

v’ Biodiesel production generates : A
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(Silva ,et al., 2009)



GLYCEROL CRUDE AS CARBON SOURCE

PHBV film extracted from B. xenovorans LB400
culture grown on glycerol waste and valeric acid

v

PHB produced from glycerol
possess higher MW than other
PHB

No significant differences were
found in the PHB production
from pure glycerol, crude
glycerol or xylose.

Therefore crude glycerol is an
attractive low cost carbon
source.

Next steps will include high
density cultures towards the
scaling up of PHB and PHBV
production.
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