
Impact of carbon source and light intensity
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PHA production by Rs. rubrum

High metabolic versatility (photoheterotrophy, 
photoautotrophy, chemoheterotrophy)

Pigment synthesis is 
repressed by the presence of 
oxygen

Volatil fatty acids (VFAs)

Acetic acid
(C2)

Propionic
acid
(C3)

Butyric
acid
(C4)

Valeric
acid
(C5)

Assimilation  of a wide range of carbon 
sources



PHA production by Rs. rubrum
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Environmental factors

Electron sinks
Intracellular imbalance between
oxidised and reduced cofactors

= Redox stress



PHA production by Rs. rubrum
Reduced carbon sources

Redox state
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PHA production by Rs. rubrum
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PHA production by Rs. rubrum

PhaA
PhaB

PhaC

Use of reduced carbon source

Compounds Formule Redox state

Malate C4H6O5 +2

Pyruvate C4H6O4 +1

Acetic acid C2H4O2 0

Biomass CH1.7O0.4N0.2S0.003P0.01 -0,45

Propionic acid C3H6O2 -1

Butyric acid C4H8O2 -2

Valeric acid C5H10O2 -3



The assimilation of valerate

Excess of HCO3
- is mandatory for Rs. rubrum growth is presence of valerate



The assimilation of valerate

3mM HCO3- 3mM HCO3-

Progressive adding
of HCO3-

Excess of HCO3-



PHA production by Rs. rubrum
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Impact of the light regime

Light stress experiment Different light intensities experiment



The light stress experiment
50 à 150µmol photons/m²s50µmol photons/m² s



Different light intensities
9µmol photons/m²s

18µmol photons/m²s

36µmol photons/m²s

75µmol photons/m²s
150µmol photons/m²s



Different light intensities



PHA production by Rs. rubrumImpact of a mix of VFAs
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Impact of a mix of VFAs
50 à 150µmol photons/m²s50µmol photons/m² s
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PHA production by Rs. rubrumConclusion and perspectives



Conclusion

Redox state
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Perspectives

Volatile fatty
acidsFermentation 

phenomenon

PHAs Pigments Biomass 5-aminolevulinic acid



The advantage of our bioprocess
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