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Abstract of the doctoral research

Human life during space missions is currently enabled by a regular resupply of food and
water. To sustain human space exploration missions where no resupply is possible or
sustainable, the recycling of water and wastes, combined with in-situ production of
oxygen and food is necessary.

Nitrogen is a critical nutrient for edible plant and single cell protein production and, as
waste, is present primarily (~80%) in urine, in the form of urea. Although urea can be
directly utilized as nitrogen source, its conversion in the more stable form of nitrate is
preferred. This can be achieved through microbial conversions performed by ureolytic
and nitrifying bacteria.

In this PhD research, a bottom-up selection and step-wise combination of the
microorganisms necessary for ureolysis and nitrification was utilized to develop a
functional microbial community. Since alteration in gravity, radiation and temperature
typical of the space environment can affect the functionality of bacteria, their activity was
evaluated after exposure to space conditions during two space missions.

The results obtained demonstrated the conversion of urea into nitrate with the selected
strains and the preservation of functionality after space exposure, paving the way for
future urine nitrification in space.
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