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Mediterranean countries are known to have favoarabhditions for olive oil production. Spain, Italy
and Greece are the most significant olive oil poaids with 47%, 16% and 11% of the 2009/2010
world’s production, respectively. Portugal was msgble for 2% (58700 tonnes) of the world’s
production in 2009/2010, and 67500 tonnes are esgefor 2010/2011 (International Olive Oil
Council statistical series, November 2010). Olivei® extracted from olives by physical methods.
Olive crushing, malaxation of the resulting pastel @il phase separation are the most important
stages of the extraction process. Currently, thm@cgss is mainly carried out by the continuous
extraction processes, which can be operated byanathree-phase extraction technologies. From the
two-phase system, results olive oil and olive cdlesidual solid or pomace). The three-phase
extraction technology demands the addition of hatewto the decanter, thus three phases, olive oll,
olive cake and olive mill wastewater (OMW), are gwoed. In fact, huge amounts of this last sub-
product are produced; typically, reaching 1.3ahOMW per ton of olives processed [1]. The OMW
content in simple and complex sugars, residuallipids), proteins, mineral elements and phenols,
turns this effluent in a renewable resource, aarit be extracted and purified or used for fermamgat
production process for enzymes production [2].ddition, the residual oil of OMW turns this waste
in a potential growth medium to lipolytic microorgams [3].

The aim of this study was to assess the abilitpspergillus ibericus MUM 03.49 to grow on OMW
based medium, and to produce lipase from it degrtueeffluent.

OMW samples (Table 1) were collected from threesghalive oil mills from the northern region of
Portugal, and stored in the same day of colleaioi20 °C.

Table 1. Characterization of the OMW'’s used. Averaglues + confidence interval (95%).

pH | COD TN TOC TS TVS TSS Reducing sugars Phenols| Lipids
(9/L) | (mglL) (g/L) (9/L) | (9/L) (9/L) (g/L) (9/L) (g/L)

49| 97+2] 34+01 153+34 58441 463 3104 16.5+5.1 27+0.2 35=*0(6

Firstly, agitated batch fermentations in 500 mLeBrheyer’s flasks were carried out at 27 °C for seve
days using culture media prepared with differemicemtration (10, 50 and 100 %) of centrifuged
OMW. Daily changes on the concentration of reducsgwgars, protein, phenolic and aromatic
compounds, COD, colour and pH were determined.a€gttular lipase was assessed using p-NPB as
substrate using an improved method adapted to Osivipkes [4]. When 10% of OMW was uséd,
ibericus was effective in the degradation of the effluent aeductions on OMW colour (55%),
aromatic compounds (39%), phenolic compounds (3#f6) COD (39%) were obtained. In those
same conditions, the maximum lipase activity okgdimas 291 U/L. MoreoveA. ibericus was able

to growth on undiluted OMW and to produce reduction OMW colour and COD of 97% and 45%,
respectively. Additionally, a 10-fold increase ipldse production was obtained attaining the maximum
value of 2927 UJ/L.

Lipase production by. ibericus using OMW was subsequently tested in a 2-L fereveand different
strategies of medium inoculation and fungal biomdsselopment were evaluated. Two batch
experiments were conducted with 1.5 L of OMW. Oraswoculated with 5 mL of a spore suspension
of A. ibericus (10 spores/mL); the other, with active mycelium obtained by growing the fungus in 250

mL of YPD medium. Fermentations were conducted7etwith pH control at 5.5, low agitation and
1 L/min of aeration rate. In the second experimafter 170 h, further 1.25 L of OMW was added to
the fermenter in order to extend the fermentatiomet Results of sugars consumption and lipase
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production are depicted in Figure 1.
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Figure 1. Time course of reducing sugars consumption (opanbsis) and extracellular lipase
activity (closed symbols) obtained in batch experits conducted in the 2-L fermentes) (patch
started with the addition of the spore suspension; (m) batch started with preculture of the fungus in

YPD. In this last experiment a second batch was repeatdithg a second 1.25 L of OMW at the end
of the first batch (170 h).

The production ofA. ibericus lipase using OMW was successfully scaled-up fratertneyer flasks
to a 2-L bioreactor since similar yields of lipasere obtained in flasks trials and in bioreactor
experiments when the conditions were identical. Fdlees of lipase activity obtained are similar to
the ones obtained by Goncalves et al. [5] usihgylindracea CBS7869.

The lipase production at bioreactor scale was irgutoby using a different inoculation procedure.
When active mycelium of the fungus was used, dd@dincrease in the lipase activity was obtained.
Moreover, it was possible to further improve theaie production by adding fresh OMW to the
fermentation, leading to a final lipase activitytire medium of 8300 U/L.

Both batch cultures resulted in OMW degradation bat significant differences between both
strategies were found that leaded to a COD reduci@round 50%, and reducing sugars degradation
of around 70%, slightly higher for the repeatectbhgirocedure.

This work leads to new perspectives Aspergillus ibericus applications for bioprocess development
and agro-wastes pre-treatment and valorisation.
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