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Charakteristika vysledkov

| Eviden¢né &islo: APVT-20-025704 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt sa zaoberal vyvojom vsetkych kI'iCovych procesov vyroby fruktooligosacharidov. V oblasti produkcie enzymu
fruktozyltransferazy sa podarilo najst’ optimalne podmienky udrziavania kmena Aureobasidium pullulans, aby sa
zachovala jeho morfologicka a fyziologicka stabilita. Kultivaciami v bioreaktoroch od laboratorneho az po
poloprevadzkové meradlo sa zistili a overili optimalne zloZenia média, podmienky intenzity vzdusnenia a mieSania. V
laboratornom meradle bola zistena optimalna sekvencia separacnych krokov a ich podmienok, ktora zahtiala
odstredenie buniek, ich vysokotlakovii homogenizaciu, odstredenie bunkovych zlomkov, zakoncentrovanie a odsolenie
roztoku enzymu pomocou ultrafiltracie a diafiltracie. Pre enzym uvol'neny do roztoku sa zistil ako najvhodnejsi sposob
regeneracie vyzrazanie rozpustadom. V oblasti imobilizacie enzymu sa nasiel vhodny priemyselny nosic a
optimalizovali sa podmienky imobilizacie. Ziskany preparat dokazal v laboratérnom aj poloprevadzkovom meradle
transformovat’ sachar6zu na fruktooligosacharidy dlhodobo s konstantnym vysokym vytazkom, ¢o bol désledok
optimalizacie teploty a zdrzného Casu v reaktore. Na zaklade laboratorneho vyskumu bol vybrany najvhodnejsi
komer¢ny adsorbent na chromatograficku separaciu fruktooligosacharidov. Boli zistené optimalne podmienky separacie
ako teplota a zat'aZenie kolony a ziskané rovnovazne a kinetické parametre pre navrh a scale-up priemyselné¢ho procesu.
Vychadzajuc zo ziskanych podkladov boli zostavené alternativne technologické schémy, pre ktoré¢ boli navrhnuté
rozmery a kapacity zariadeni, zistené spotreby materialov a energii a bola urobena nakladova stadia. Z vysledkov
vyvoja procesov vyplynula moznost’ ponukat’ dve samostatné technologie. Jednou je velkokapacitna produkcia
fruktooligosacharidov v objemoch ro¢nej produkcie tisice ton rocne, ktorej samostatnou ¢astou je vyroba
imobilizovaného biokatalyzatora. Druhou mozZnost'ou je nizkokapacitna produkcia enzymu v rdznych stupiioch Cistoty
pre vyskumné laboratoria a potravinarske aplikécie upravy produktov.

Projekt mal tiez vyznamny prinos pre vzdelavanie. Do projektu boli zapojené 4 doktorandky, z ktorych 2 uz obhajili
dizertacnu pracu a dve v §tadiu pokracuji. V ramci projektu sa tiez realizovali 3 diplomové prace.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The project dealt with the development of all key steps of production of fructooligosaccharides. As the production of
enzyme fructosyltransferase is concerned, optimal conditions of storage of the strain Aureobasidium pullulans were
found so that its morphological and physiological stability was kept. Performing cultivations in bioreactors from
laboratory to pilot-scale, optimal medium composition, conditions of aeration and mixing were found and verified. On
laboratory scale, an optimal sequence of separation steps and conditions was found which contained cell centrifugation,
their high-pressure homogenization, centrifugation of cell debris, concentration and desalting of enzyme solution using
ultrafiltration and diafiltration. An optimal way of regeneration of enzyme released into medium was found solvent
precipitation. The aspect of enzyme immobilization was based on the selection of a suitable industrial carrier and
optimization of immobilization conditions. An obtained preparation transformed both at laboratory and pilot scale
sucrose to fructooligosaccharides in long-term with a high yield, which was a result of the optimization of temperature,
and residence time in the reactor. Based on laboratory investigations, the most suitable commercial adsorbent for
chromatographic separation of fructooligosaccharides was selected. Optimal separation conditions such as temperature
and loading were found and equilibrium and kinetic parameters for the design and scale-up of industrial process were
obtained. Based on the results obtained, alternative technological flowsheets were proposed for which dimensions and
capacities of equipment were designed, material and energy consumptions were calculated and a cost study was carried
out. It followed a possibility to offer two independent technologies as a result of this project. The first one is a high
capacity production of fructooligosaccharides with an annual capacity of thousands tonnes where a specific part is the
production of immobilized biocatalyst. The second one is a low-capacity production of enzymes with different grades
of purity for applications in research laboratories and food processing.

The educational aspect of the project was important as well. Four PhD. students were involved into the project from
whom two defended PhD. theses and two continue in their study. Three Master theses were carried out during the
project run.
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