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Nazov pracoviska, na ktorom bol projekt rieSeny

Chemicky ustav a Katedra molekularnej bioldgie, Prirodovedecka fakulta, Univerzita
Komenského v Bratislave
firma Axxence Slovakia, s.r.o.

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Ptirodovédecka fakulta Univerzity Karlovy, Katedra analytické chemie, Praha, Ceska
republika

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

GabriSova L., Peciar P., Kubinec R., Slovenska technicka univerzita v Bratislave a
Univerzita Komenského v Bratislave, Cislo prihlasky patentu: 50055-2018, Zariadenie na
zakoncentrovanie prchavych organickych zlu€¢enin adsorpciou a desorpciou a spésob
zakoncentrovania prchavych organickych zlu¢enin adsorpciou a desorpciou. podana
patentova prihlaska

Uzitkovy vzor &. 8574, Zakoncentrovanie prchavych organickych zlG&enin adsorpciou a
desorpciou, udeleny 13.9.2019. Autori: GabriSova L., Peciar P., Kubinec R., Slovenska
technicka univerzita v Bratislave a Univerzita Komenského v Bratislave

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Kormanova, L., Rybecka, S., Levarski, L., Struharfianska, E., Levarska, L., Blasko, J.,
Turfa, J., Stuchlik, S. 2020. Comparison of simple expression procedures in novel
expression host Vibrio natriegens and established Escherichia coli system. Journal of
Biotechnology 321: 57-67

2. Kubinec, R., Blasko, J., Galbava, P., Jurdakova, H., Sadecka, J. Pangallo, D., Buckova,
M., PuSkarova, A.. 2020. The antifungal activity of vapour phase of odourless thymol
derivate. Peerd 8, e9601.

3. Levarski, Z., Frario, M., Birova, S., Struharnanska, E., Blasko, J., Kubinec, R., Kois, P.,
Turfa, J., Stuchlik, S. 2018. Small scale biotransformation of food additive trans-2-hexenal
to trans-2-hexenol by recombinant alcohol dehydrogenase and formate dehydrogenase
produced in Escherichia coli. Journal of Food and Nutrition Research, 57(2): 201-207.

4. Kubinec, R., Kotora, P., Ferenczy, V., Blasko, J., Podolec, P., Hengerics Szabd, A.,
Behulova, D., Bierhanzl, V., Cabala, R., Stuchlik, S., Filipiak, W., Thang, N. M. 2018.
Simultaneous analysis of carbohydrates, polyols and amines in urine samples using
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chemical ionization gas chromatography with tandem mass spectrometry. Journal of
Separation Science, 41(2): 449-458.

5. Struharnanska E., Chovanova, M., Rybecka, S., MikulaSova, M., Levarski, Z., Zamocky,
M., Turfa, J., Stuchlik, S. 2019. Evaluation of thermostable catalase-peroxidase AfKatG
supplementation on toxicity of residual hydrogen peroxide in cultivation media of lactic acid
bacteria from starter cultures. General Physiology and Biophysics 38(5): 455-460.

6. Szabdova, Z., Blasko, J., Galbav4, P., Niznansky, L., Gérova, R., Filipiak, W., Musil, K.,
Cabala, R., Gabri$ova, L., Peciar, M., Kubinec, R. 2018. Analysis of triglycerides in butter,
plant oils, and adulterated butter with LPGC-MS. Monatshefte Fur Chemie, 149(9): 1573-
1578.

7. Galbava, P., Kubinec, R., Szabdova, Z., Blasko, J., Gabri$ova, L., Macho, O., Cabala, R.,
Stuchlik, S., Filipiak, W., Thang, N. M. 2018. GC-MS analysis of waxes in candle without
chromatographic separations. Monatshefte Fur Chemie, 149(9): 1543-1548.

8. Szabdova, Z., Galbava, P., Hengerics Szabd, A., Cigan, M., Niznansky, L., Kubinec, R.,
Blasko, J. 2017. GC-MS/MS method for age determination of fingerprints. Monatshefte fir
Chemie. 148(9): 1673-1678

9. Galbava, P., Szabdova, Z., Hengerics Szabd, A., GabriSova, L., Peciar, P., Zigo, P.,
Kubinec, R., Blasko, J. 2017. The analysis of polar compounds in cigarette ashes by GC-
MS/MS. Monatshefte fir Chemie. 148(9): 1667-1671.

Uplatnenie vysledkov projektu

Vysledky ziskané pocas rieSenia projektu maju uplatnenie v praxi v troch oblastiach.

- Novo vyvinuté komprehenzivne analytické metédy mozno pouzit' pri vSetkych postupoch
analyz potrebnych pri sledovani procesov biotransformacie vonnych latok.

- Novo vyvinuté postupy izolacie prchavych latok z média po biotransformacii je mozné
pouzit’ nielen na izolaciu vonnych latok firmou Axxence Slovakia, s.r.o., ale aj pri inych
typoch analytov (napr. alkoholu). Tato metdda je zvlast vyhodna pri ziskavani analytov
nachadzajucich sa v médiu pri nizkych koncentraciach, kde doteraz pouzivané postupy su
uz ekonomicky nevyhodne.

- S vyvinutym postupom a technoldgiou enzymovej oxido-redukénej biotransformacie
vonnych latok bude osloveny spolurieSitel projektu firma Axxence Slovakia, s.r.o., bude
oslovena podfa Zmluvy o buducej zmluve Z-UKPRIF-2015-355 z 9.11.2015.

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

V ramci rieSenia projektu boli vyvinuté komprehenzivne analytické metédy umoziiujuce
analyzy vSetkych relevantnych parametrov potrebnych na sledovanie procesu
biotransformacie vonnych latok. Vyvinuli sa tiez nové technolégie, umozriujuce ziskavat
vonné latky z média po biotransformacii s vyraznou usporou energie a pri nizSich teplotach
ako doteraz pouzivané technoldgie. Na tieto technoldgie bol prideleny uzitkovy vzor a bola
podana patentova prihlaska. Dal$im vysledkom rieSenia projektu zameraného na
biotransformacie vonnych latok je pripravena technolégia produkcie rekombinantného
enzymu RrADH a overenie jeho pouZitia na biokonverziu acetofenénu na 1-fenyletanol. Ku
hlavhym prinosom rieSenia projektu preto patria poznatky a postupy, ktoré po prevereni
technoldgie v poloprevadzke umoznia vyvoj a realizaciu biotransformacie uvedenych, ale
potencialne aj dalSich pribuznych latok Iatok vyvinutym enzymovym oxido-redukénym
systémom v spoluriesitelskej firme Axxence Slovakia, s.r.o.. Efektivnou purifikaciou RrADH
pomocou IMAC FPLC chromatografie a v prostredi trehal6zy ako solubilizacného faktora, sa
stanovili objemové ako aj Specifické aktivity purifikovanych enzymov. Uskuto¢nili sa
biotransformacie acetofendnu na 1-fenyletanol v dvojenzymovom systém. Pomocou novo
vyvinutych komprehenzivnych analytickych metdd sa stanovili vysledky biotransformacie, pri
87% miere konverzie, predstavoval vysledny produkt az 99,9% pozadovaného S-izoméru 1-
fenyletanolu, ¢o potvrdzuje vysoku enantioSpecificku biokonverzia. UskutoCnili sa tiez
biotransformacie trans-2-hexenalu na trans-2-hexenol s imobilizovymi enzymami rScADH a
rCbFDH na Ni cheldtovom Eupergite CM a ziskala sa az 88% konverzia cieleného produktu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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As part of the project solution, comprehensive analytical methods were developed that
enable the analysis of all relevant parameters needed to monitor the process of natural
flavours biotransformation. New technologies have also been developed, enabling the
extraction of natural flavours from the medium after biotransformation with significant energy
savings and at lower temperatures than previously used technologies. The utility model has
been assigned to these technologies and a patent application has been filed. Another result
of the project focused on natural flavours biotransformations is the prepared technology for
the production of the recombinant enzyme RrADH and verification of its use for the
bioconversion of acetophenone to 1-phenylethanol. Therefore, the main benefits of the
project include knowledge and procedures that, after testing the technology in pilot plant, will
enable the development and implementation of biotransformation of these substances, but
also potentially related substances developed by enzyme oxidation-reduction system in the
co-research company Axxence Slovakia. By FPLC and in the trehalose environment, the
volume as well as specific activities of the purified enzymes were determined. Biotransfor-
mations of acetophenone to 1-phenylethanol were performed in a two-enzyme system.
Using newly developed comprehensive analytical methods, the results of biotransformation
were determined, at 87% conversion, the final product represented up to 99.9% of the
desired S-isomer of 1-phenylethanol, which confirms the high enantiospecific bioconversion.
Biotrans-formations of trans-2-hexenal to trans-2-hexenol with the immobilization enzymes
on sorbent were also performed to give up to 88% conversion of the target product.
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