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SEARCHING FOR OLIVE MILL WASTE WATER (OMWW) SOLUTIONS: 1S THERE A POTENTIAL ON
MICROALGAE TREATMENT?
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ABSTRACT

Olive Mill Waste Water (OMWW) is the principal industry extraclion residue of olive oil and still one of the most
serious environmental problems. Toxicily of this effluent is mainly due to high levels of phenolic compounds and
low pH, thus OMWW direct disposal may pollute both, land and aquatic environments [1].

A variety of biological processes have been lesied to reduce OMWW phenolic compounds. Several studies were
carried out with different bacleria [2,3] yeasts [4,5] and fungi [6,7], but in general their efiectiveness in reducing
OMWW toxicity varies greally.

From cur knowledge, apparently OMWW treatment methods with microalgae are a pioneering lechnique.
Previcus work developed in the Polytechnic Institute of Braganga, have shown that Chlerella vulgaris has ability
for growing in medium supplemented with several phenolic compounds [8, 9). Therefore, to reduce OMWW
toxicity, we intended to evaluate the growth of G, vulgaris under different OMWW concentrations and assess its
phenolic content variations.

Several assays were performed in vitro under axenic conditions, using diluted OMWW. Screening of growth was
conducted on solid agar. Three different densities of Chlorella vulgaris (CBSC 15-2075) were plated on agar solid
with five OMWW dilutions (5%, 10%, 20%, 30% and 40%). Incubation was done in a controlled chamber, with
temperature of 22+1 °C, light intensilty of 4500 lux and 16h:8h light:dark. The algae growth was assessed by
comparison with control growth (Walne Modified medium) after 4, 7 and 12 days,

Based on these results (Figure 1), batch cultures were conducted with 20% and 40% of diluted OMWW,
inccutated with pre-adapted cultures (5% OMWW), to medium algas concentration. Flasks were incubated in the
controlled growth chamber, with continuous light and aeration. Growth assessment of C. vulgaris was made by
cell counting and chlorophyll a content. Total phenols variation with time, was measured by Folin-Ciocalteau
assay. Samples were taken, in the beginning and at the end of each experimental set, for individual phenolic
content analysis by HPLC-MS, with Dicde array detector.

217



Figure 1 - Comparison of Chlorella vulgans growth after 12d incubation: Walne Modified medium (a), OMWW
dilutions (b=5%, ¢=10%, d=20%, &=30%, f=40%).

Results of C. vulgaris growing in diluted OMWW sowed that, although a low specific growth rates, cells increased
slowly during fermentation, reaching a growth index of 1.3 after 20 days, suggesting a potential reduction in OMWW
palyphenol levels, which are responsible for loxicity. In fact & decrease in total phenolic content with time was

observed, for ihe two concentrations tested.

Incorporation of biological processes on OMWW can provide some of the most viable options for treatment.
However, further researches are in course in order to test high OMWW dilutions, as well as to optimise phenolic
compounds removal,
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