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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
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Mnohé biotechnologické vyroby dosahuju nizke produktivity v doésledku silnej inhibicie
biokatalyzatora vyvolanej vznikajucimi produktami. Zintenzivnit a zefektivnit’ takéto
biotechnolégie je mozné vytvorenim hybridného reaktivhe separaéného procesu, v ktorom
budu inhibi€né produkty kontinualne odstrafiované v priebehu bioprodukcie.
Biotechnologicka produkcia 2-fenyletanolu z L-fenylalaninu pomocou kvasiniek
Saccharomyces cerevisiae sluzila v tejto praci ako modelovy systém na skimanie moznosti
intenzifikacie produkcie s vyuzitim hybridnych systémov. Prostrednictvom matematického
modelovania boli vzajomne porovnavané produktivity hybridnych systémov so vsadzkovym
spbsobom produkcie. Pomocou matematického modelovania boli vytvorené a porovnavané
rézne konfiguracie hybridnych systémov zaloZzenych na extrakcii ciefového produktu
prostrednictvom membran v kombinacii s regeneraciou rozpustadla pomocou destilacie.
Experimentalne modelovanie sa zameriavalo na vytvorenie hybridného systému
vyuzivajuceho selektivnu membranovu separaciu 2-fenyletanolu z fermentacného média s
jeho naslednou akumulaciou na povrchu adsorbenta ulozeného v nehybnej vrstve
adsorbenta. V praci sa testovala separacia pomocou pertrakcie prostrednictvom ukotvenej
kvapalnej membrany a extrakcia cez neporéznu polymérnu membranu. Ziskané informacie
o pertrakcii a adsorpcii sa vyuZili na vytvorenie hybridného systému produkcie 2-
fenyletanolu. Vysledky matematického aj experimentalneho modelovania ukazuju
efektivnejSiu a intenzivnejSiu produkciu 2-fenyletanolu v hybridnych systémoch v porovnani
s klasickou vsadzkovou technoldgiou.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Many biotechnological productions reach only low productivities as a result of strong
inhibition of the biocatalyst caused by formed products. Intensification of such
biotechnologies is possible through application of hybrid reactive separation processes in
which inhibitory products are continuously removed during the bioproduction.
Biotechnological production of 2-phenylethanol from L-phenylalanine with the use of
Saccharomyces cerevisiae as the biocatalyst was applied in this work as a model system for
the research of the possible intensification opportunities through the production in hybrid
system. Mathematical modeling was used for mutual comparison of the productivities
reached in hybrid systems and in classical batch production process. Mathematical models
of various configurations of hybrid systems which employed membrane based solvent
extraction and distillation for the solvent regeneration were created. Focus of the
experimental modeling was on the design of the hybrid system, which would employ
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selective membrane separation of 2-phenylethanol from the fermentation medium with its
subsequent accumulation on the surface of the adsorbent in the fixed bed. For the
separation of 2-phenylethanol pertraction through the supported liquid membrane and
extraction through the nonporous membrane were tested. Gathered information on the
pertraction and adsorption were used in the assembling process of the hybrid system for 2-
phenylethanol production. Results of the mathematical and experimental modeling showed
more effective and more intensive 2-phenylethanol production in the hybrid system
compared to the classical batch production technology.
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