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The research is dedicated to the biotechnological production of bio-based compounds and biomaterials. To that aim, two main strategies are
followed: (a) the exploitation of microorganisms
collected from non-conventional environments,
which could represent a ‘reservoir’ of microbial
diversity and hence of new compounds and bioactive molecules; (b) the valorization of agroindustrial waste through the recovery and/or the
transformation of their organic fraction. Bacteria
adapted to the extreme environmental conditions
could be a resource of new pigments that can be
used as natural colorants, biosurfactants for the
stimulation of the bioremediation of xenobiotics-contaminated marine sites, or extracellular
enzymes that can be exploited in industrial processes. Microbiota actually taken into consideration are those from extreme environments including desert sand/rocks, inland (‘Chott’) or
coastal (‘Sebkha’) saline systems in the south of
Tunisia, and several polluted sites in the Mediterranean Sea.
Target residues to be valorized are: (i)
wastewaters from the industrial production of
olive oil, wine and cheese, and (ii) bran. If
wastewaters contain high added-value compounds, they are pre-treated according to solidphase extraction procedures for the recovery of
such molecules (e.g., polyphenols occurring in
olive mill wastewaters, which are natural antioxidants employed in several industrial fields).
Wastewaters are employed as the feedstock for
the biotechnological production of polyhydroxyalkanotes (PHAs), i.e., microbial biopolymers
whose mechanical properties are similar to those
of polypropilene. Wastewaters are previously
digested under anaerobic acidogenic conditions
for the production of volatile fatty acids, which
represent a suitable substrate for PHA production. Bran is enzimatically hydrolyzed for the
recovery of ferulic acid and its conversion into
biovanillin via microbial conversion, after ferulic acid purification from carbohydrates (to be
employed as the carbon source for the bioconversion process), and fructooligosaccharides
(FOS) with prebiotic properties.
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Fig.1 Pigmented bacteria from desert sand and
saline systems.

Fig. 2. Fermenter for bioconversion to biovanillin.

2

MAIN PUBLICATIONS
Scoma A., Bertin L., Fava F. (2013). Effect of
hydraulic retention time on biohydrogen and volatile fatty acids production during acidogenic digestion of dephenolized olive mill wastewaters.
Biomass and Bioenergy 48, 51-58.
Puoci F., Scoma A., Cirillo G., Bertin L., Fava F.,
Picci N. (2012). Selective extraction and purification of gallic acid from actual site olive mill
wastewaters by means of molecularly imprinted
microparticles. Chem. Eng. J., Vol. 198-199, pp.
529–535.
Scoma A., Pintucci C., Bertin L., Carlozzi P., Fava F. (2012). Increasing the large scale feasibility
of a solid phase extraction procedure for the recovery of natural antioxidants from olive mill
wastewaters. Chemical Engineering Journal 198199, 103-109.
Scoma A., Bertin L., Zanaroli G., Fraraccio S.,
Fava
F.
(2011).
A
physicochemical–
biotechnological approach for an integrated valorization of olive mill wastewater. Bioresource
technology 102, 10273-10279.
Bertin L., Ferri F., Scoma A., Marchetti L., Fava
F. (2011). Recovery of high added value natu-ral
polyphenols from actual olive mill wastewater
through solid phase extraction. Chemical Engineering Journal 171, 1287-1293.
L. Bertin, S. Lampis, D. Todaro, A. Scoma, G.
Vallini, L. Marchetti, M. Majone, F. Fava. (2010)
Anaerobic acidogenic digestion of olive mill
wastewaters in biofilm reactors packed with ceramic filters or granular activated carbon. Water
Research 44, 4537 - 49.
Raddadi N., Gonella E., Camerota C., Pizzinat
A., Tedeschi R., Crotti E., Mandrioli M., Bianco
P. A., Daffonchio D. Alma A. (2011). ‘Candidatus Liberibacter europaeus’ sp. nov that is associated with and transmitted by the psyllid
Cacopsylla pyri apparently behaves as an endophyte rather than a pathogen. Environmental
Mcrobiology 13, 14-26.
Alma A., Daffonchio D., Gonella E., Raddadi N.
(2009). Microbial symbionts of auchenor-rhyncha
transmitting phytoplasmas: a resource for symbiotic control of phytoplasmoses. In: Weintraub
P.G, Jones P. Phytoplasmas: genomes, plant hosts
and vectors. pp. 272-292, Wallingford.

RESEARCH PROJECTS AND ACTIVITIES 2013

Crotti E., Damiani C., Pajoro M., Gonella E.,
Rizzi A., Ricci I., Negri I., Scuppa P., Rossi P.,
Ballarini P., Raddadi N., Marzorati M., Sacchi L.,
Clementi E., Genchi M., Mandrioli M., Bandi C.,
Favia G., Alma A., Daffonchio D. (2009). Asaia,
a versatile acetic acid bacterial symbiont, capable
of cross-colonizing insects of phylogenetically
distant genera and orders. Environmental Microbiology 11, 3252-3264.
Di Gioia D., Sciubba L., Ruzzi M., Setti L., Fava
F. (2009). Production of vanillin from wheat bran
hydrolyzates via microbial bioconversion. Journal of Chemical Technology and Biotechnology,
84, 1441 - 1448.
Sciubba L., Di Gioia D., Fava F., Gostoli C.
(2009). Membrane-based solvent extraction of
vanillin in hollow fiber contactors. Desalination,
241, 357 - 364.
RESEARCH PROJECTS
EU FP7-KBBE-2010-4 Project ID. 266473:
ULIXES (Unravelling and exploiting Mediterranean Sea microbial diversity and ecology for xenobiotics’ and pollutants’ clean up).
EU FP7-KBBE-2009-3 ID 245267 Project: NAMASTE (New Advances in the integrated Management of food processing wAste in India and
Europe: use of Sustainable Technologies for the
Exploitation of byproducts into new foods and
feeds).
EU FP7-KBBE-2010-4 ID. 265669 Project:
ECOBIOCAP (Ecoefficient Biodegradable Composite Advanced Packaging).
EU FP7-2012-ID 311933 Project: WATER4CROPS (Integrating bio-treated wastewater
with enhanced water use efficiency to support the
Green Economy in EU and India).
CONTACTS
noura.raddadi@unibo.it
lorenzo.bertin@unibo.it
fabio.fava@unibo.it
giulio.zanaroli@unibo.it

