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ABSTRACT

Currently an acute problem is the purification of the environment from oil pollution. Microorganisms
are an important element involved in the recycling of oil. One of the mechanisms of hydrophobic
hydrocarbons oxidation is the production of biosurfactants by microorganisms. Biosurfactants pro-
mote desorption and solubilization of oil hydrocarbons and facilitate their assimilation by microbial
cells. It is known that microbial polysaccharides are one type of biosurfactants.

The objective of this research is to study the degradation of oil by strains of yeast-like fungus
Aureobasidium pullulans.

Methods: the strains were grown through submerged cultivation. Fungal biomass was separated
by centrifugation at 12,000 rpm/min for 20-30 min. The polysaccharide was precipitated from the
supernatant with 96% ethyl alcohol. Dry weight of the polysaccharide was determined and expressed
as the g dry weight/I of the culture liquid. The emulsification index was determined for the culture
liquid diluted 5 fold, as the ratio of the height of the emulsion layer to the total height of liquid in a
test tube and was expressed as a percentage. Hexadecane was used as the emulsified substrate.
Determination of the amount of residual oil was performed gravimetrically at the 14th day of
cultivation. #

It was found that 24 strains of yeast-like fungus Aureobasidium pullulans, isolated from oil-
contaminated soil, have the ability to produce exopolysaccharides (EPS). Depending on the cultiva-
tion conditions strains produced EPS in the amount from 10,3 to 14,4 g/I. The optimal conditions for
the production of EPS were chosen. Maximum EPS production was achieved in the medium with
sucrose as the carbon source, peptone as nitrogen source, at initial pH 6.0, temperature 25 ° C and
dynamic culture conditions.

Initial assessment of the ability of micromycetes to produce surfactants was carried out by the
index emulsification. Crude oil was used as hydrophobic substrates. The emulsification index ranged
from 46 to 62% depending on the strain. The most active strains were H2 (56%) and P7 (62%).

The study of destructive activity of strains was carried out in the liquid medium with various
concentrations of crude oil (1, 2 and 3%), and in sterile sand. It was shown that investigated strains
differed in the degree of oil degradation. It was found that 2% concentration of oil is optimum for the
growth of all strains, as evidenced by high destructive activity. The loss of oil ranged from 56 to 67%.
The most active were strains A4, H2 and P7. They were capable for recycling the oil more than 40%.
Increasing of oil concentration up to 3% contributed to inhibition of growth of the cultures.

Further studies included purification of oil-contaminated sterile sand. Sawdust was used as the
carrier. Inoculation was carried out once: 10 ml culture of microorganisms and 500 mg of sawdust on
50 g sand. The initial oil content was 12,5 g/kg of sterile sand, which corresponds to a moderately
strong level of contamination. The most active strains were P7 and A4. The amount of residual oil
was 6.73 g/kg in the experiment with strain A4 and 7.03 g/kg with strain P7.
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