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Uplatnenie vysledkov projektu

Vysledky projektu budd uplatnené v praxi pri vyrobe prirodnych aromatickych latok typu
tioesterov a esterov mastnych kyselin

CHARAKTERISTIKA VYSLEDKOV

Sahrn vysledkov rieSenia projektu a naplnenia cie  Fov projektu v slovenskom jazyku
(max. 20 riadkov)

-V ramci rieSenia biokatalytickej pripravy aromatickych latok zo skupiny prirodnych (metyl)
tioesterov sa realizoval skrining 25 komerénych pripravkov imobilizovanych lipaz pri
tioesterifikaciach kyseliny n-butanovej, izovalérovej a n-hexanovej s tiolomi a boli
vyselektované najefektivnejSie imobilizované preparaty.

-Na zaklade Studia kinetik a priebehov reakcii bol navrhnuty a skonstruovany enzymovy
néplnovy kolénovy ,packed-bed” reaktor , ktory umoznil sledovat’ a sofistikovane opisovat
reakcie v redlnom ¢ase.

-Pre komerc¢ne najucinnejsi imobilizovany enzym - Novozyme 435 boli optimalizované
procesné podmienky v enzymovom reaktore posuvajuce rovnovahu v prospech
tioesterifikacie. Rozsah tioesterifikacie sa podarilo zvySit Upravou pomeru kyselina:tiol na 1:5,
a zvySenim reakénej teploty na 60<C.

-V rdmci overovacej prevadzky bola UspesSne overend biokatalyticka priprava prirodnych
arém potrebnych pre posudenie ich senzorickych a kvalitativnych ukazovatefov. Uvedenym
spdsobom boli pripravené: 1-butyltio-izovalerat, 1-butyltio-butanoat, 1-butyltio-hexanoat, 2-
butyltio-izovaleréat, 2-butyltio-butanoat, 2-butyltio-hexanoat, hexyl-hexanoat.

-Nad ramec rieSenia sa podarilo navrhnat' alternativnu semi-syntetickd pripravu
metyltioesterov v kilogramovych mnozstvach, v akceptovatelnych vytazkoch a dobrej
senzorickej kvalite (S-metyl tiohexanoat, S-metyl tio-3-metylbutanoéat (tioizovalerat) a S-metyl
tiobutanoat). Dosiahnuté vysledky dokazuju, Ze tato metddu je mozné dalej rozvijat, az do
priemyselnych mierok, vyuZzijuc nukelofilné spravanie tiolov voci anhydridom kyselin.

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

During project solving, it was realized screening of 25 commercial preparations of immobilized
lipases for bioctalytic preparation of thioesters of butanoic, isovaleric and hexanoic acid with
thiols and selected the most effective enzyme preparations.

Based on the study of reaction kinetics was designed and constructed column packed-bed
reactor, which allowed sophisticated description of reaction in real time.

For the most efficient commercially available immobilized enzyme - Novozyme 435 were
optimized process conditions in enzyme reactor - shifting the balance in favor of
thioesterication. The range of thioesterification was increased by adjustment of acid: thiol
ratio to 1:5 and enhancement the reaction temperature to 60°C.

During the process verification was successfully verified preparation of biocatalytic natural
flavors. Using these methods were prepared: 1-butyl (and 2-butyl)-thioisovalerate,
thiobutanone, thiohexanoate.

In addition to planned schedule we succeeded to propose an alternative semi-synthetic
method for methylthioesters preparation in kilogram quantities at acceptable yields and good
sensory quality (S-methyl tiohexanoate, S-methyl thio-3-methylbutanoate (thioisovalerate)
and S-methyl thiobutanoate). The obtained results show that this method can be further
developed to industrial scales, using nucleofile behavior of thiols toward acid anhydrides.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesite I Statutarny zastupca prijemcu

Doc. Ing. Vladimir Stefuca, CSc. Ing. Martin Minarik

V Bratislave 19.12.2012 V Bratislave 19.12.2012

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemcu
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