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Nazov projektu:

Vyuzitie komplexnych prirodnych organickych materialov (KPOM) na
energetické ucely s pouzitim netradi€énych mikroorganizmov

Na ktorych pracoviskach
bol projekt rieSeny:

Oddelenie biochémie a mikrobiolégie, Fakulta chemickej a potravinarskej
technolégie STU, Radlinského 9, 812 37 — Bratislava

Ustav biochémie a genetiky Zivoéichov SAV, 90028 — Ivanka pri Dunaiji

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, stat):

Institute of Microbiology, Leopold-Franzens University, Innsbruck, Rakiusko

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Doteraz ziadne.

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhrnujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pat’
najvyznamnejSich
publikacii.
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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu ukazali, ze rad komplexnych alebo odpadovych materialov je vhodny ako
substrat pre produkciu vodika pomocou mikroorganizmov. Vysledky tiez ukazali, ze na
produkciu vodika je potrebna kontinualna kultira s pritomnou exponencialnou fazou rastu.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V projekte bol postaveny ciel otestovat’ moznost’ vyuzitia anaeréobnych mikroorganizmov na produkciu vodika
ako ekologického paliva. Tento ciel sa mal dosiahnut pomocou izolacie pévodnych mikroorganizmov
namiesto zakupenia uz znamych mikroorganizmov, ktoré by mohli branit’ ich moznému budicemu vyuzitiu pre
technologické ucely. Podarilo sa nam izolovat’ 6 anaerébnych hub, ktoré doteraz neboli popisané a z ktorych 3
boli podrobne Studované, ako aj niekol'ko desiatok anaerébnych baktérii (podobnych uz znamym druhom),
z ktorych 5 bolo podrobne sStudovanych. Vysledky ukazali, ze oba typy mikroorganizmov konvertuju
jednoduché substraty (napr. sacharidy), ale aj komplexné substraty (napr. repkovy a slneénicovy Srot) alebo
odpadové suroviny (napr. glycerol) na plynné latky, ako su vodik alebo CO, a aj niektoré metabolity, napr.
organické kyseliny. Uplne novym a pévodnym vysledkom je zistenie, ze vodik sa tvori hlavne v exponencialnej
faze rastu mikroorganizmov. To naznacuje, Ze budica uspesna technolégia na produkciu vodika musi pogcitat’
s kontinualnym procesom kultivacie. Dal$im délezitym zistenim bola silna diferenciacia, resp., variacia vo
vlastnostiach mikroorganizmoyv, jednak ¢o sa tyka substratovej Specifickosti a jednak vzt'ahu medzi pouzitym
substratom produkciou vodika. Désledkom toho vznikne potreba dalSej selekcie alebo adaptacie
mikroorganizmov, resp., ich geneticka modifikacia. Ukazala sa aj moznost’ existujlica v prirode, Ze organizmy
produkujice vodik st asociované s metanogénnymi baktériami, 40 viedlo ku produkcii metanu, ale tento vzt'ah
nebol stabilny. Okrem priameho vzt'ahu medzi komplexnymi substratmi a medzi produkciou vodika alebo
metanu boli Studované nepriame aspekty tohto zlozitého procesu, akym su produkcia hydrolytickych enzymov
a vlastnosti exkrécie organickych kyselin. Ukazalo sa (a ide o prioritné vysledky), ze procesy exkrécia
organickych kyselin maju pomerne neoc¢akavanu dynamiku suvisiacu s ich metabolizmom. Na druhej strane,
sekrécia hydrolytickych enzymov je ovplyvnena rozpoznavanim substratov pre tieto enzymy. Ide o prioritné
vysledky v oboch pripadoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielfov projektu (max. 20 riadkov) - anglicky:

The goal of this project was to investigate the possibility of exploitation of microorganisms for the hydrogen
production, which is a desirable ecological fuel. This goal has to be attainebd by the isolation of autochtonous
microorganisms, which were expected to prevent problems of their putative biotechnological use in the future.
We succeede to isolate 6 anaerobic fungi, which were not described so far. Three of them were thoroughly
characterized. Besides, we isolated several tens of anaerobic bacteria, which were similar to those described by
others, and 5 of them were studied in detail. Results showed that both classes of microorganisms convert
simple substrate, such as monosaccharides, but, in addition, also complex substrates, such as sunflower or
rapeseed meal, or waste materials, such as glycerol, to gaseous compounds, e.g., H2 or CO2, and some other
metabolites, e.g., organic acids. A principal result we made is the finding that hydrogen is produced only in the
exponential phase of growth of microorganisms. This indicates that the putative hydrogen gas production
technology should be probably exploit the continuous fermentation. The second important result is that
individual microorganisms varied in their properties concerning substrate specificity, or hydrogen production.
This implies that these strains of microorganisms should be selected, or even genetically modified. The
possibility existing in Nature was demonstrated also in our laboratory, i.e., that anaerobic fungi are associated
with methanogenic bacteria. This led to the production of methane by fungi. The association was, however,
unstable. Beside of studying direct relationship between complex substrates, microorganisms, and hydrogen
production, other indirect but related aspects of this intricated process were studied. We studied the production
of hydrolytic enzymes and/or properties of excretion of organic acids. It turned out that organic acid exretion
has unexpected dynamics involving several transport steps. Secretion of hydrolytic enzymes is, on the other
hand, influenced by the substrate recognition.These results were not expected before.
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