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Santrauka

Lipazés - fermentai, kuriy fiziologiné funkcija - Kkatalizuoti riebaly, t.y.,
triacilgliceroliy hidrolize iki diacilgliceroliy, monoacilgliceroliy, riebaly rtugsciy bei
glicerolio. Lipazés ypatingos tuo, jog geba katalizuoti ne tik riebaluose esanciy esteriniy
jungc€iy hidrolize, bet ir jvairiy esteriy sintezés bei peresterinimo reakcijas bevandenéje
terpéje. D¢l to Sie fermentai jau virS dviejy deSimtmeciy naudojami jvairiose pramonés
Sakose. Geriausiu lipaziy Saltiniu pramonei tinkamiems kiekiams gauti pripazintos jvairios
filamentiniy gryby rasys, tarp kuriy ir Aspergillus spp., nes jy sintetinamos lipazés yra
uzlastelinés, pasizymi placiu substratiniu savitumu bei aukstu stabilumu.

Sio darbo pagrindinis tikslas buvo rasti greita, pigy bei efektyvy fermenty
imobilizacijos metoda, kad imobilizuota Aspergillus sp. lipazé pasizyméty didziausiu
aktyvumu organingje terpéje. Po pasirinkty lipazés imobilizacijos biidy optimizacijos buvo
palygintas gauty fermentiniy preparaty aktyvumas, termostabilumas bei jvertintos praktinio
pritaikymo, t.y., kvapiojo esterio 2-feniletilbutanoato sintezei, galimybés.

Aspergillus sp. lipazé buvo imobilizuota trimis budais: susiuvant fermento
agregatus ir gaunant CLEA preparatus (angl. cross-linked enzyme aggregates), kovalentiskai
imobilizuojant ant magnetito (FesO4) nanodaleliy sankaupy bei adsorbuojant ant cukraus
gamybos atlieky pirolizés produkto. Didziausiu savituoju aktyvumu pentane (14,2 U/mg)
pasizyméjo adsorbciniu btidu imobilizuota lipazé. Tai yra daugiau negu 230 karty didesnis
savitasis aktyvumas organingje terpéje, lyginant su tirpia lipaze (0,06 U/mg). Optimizuotomis
kvapiojo esterio 2-feniletilbutanoato fermentinés sintezés reakcijos sglygomis pasiekta
didesné negu 90 % reakcijos konversija. IStyrus adsorbciniu biidu imobilizuotos Aspergillus
sp. lipazés pakartotinio panadojimo efektyvumg katalizuojant Sio esterio sintezés reakcija,
nustatyta, jog reakcijos efektyvumas krenta po 20-30 % sulig kiekvienu katalizés ciklu,

penkto panaudojimo metu dar pasiekiant 30 % konversija.
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Summary

Lipases are enzymes whose natural function is to hydrolyze triglycerides into
diglycerides, monoglycerides, fatty acids and glycerol. However, under certain conditions,
they are also able to catalyze synthetic reactions such as esterification and transesterification
in non-aqueous media. As a result, lipases have been used in various industrial processes for
over two decades. Various filamentous fungi, including Aspergillus spp., are recognized as
the best lipase producers since their produced lipases are extracellular, with wide range of
substrate specificity and high stability.

The main goal of this study was to find a fast, inexpensive and efficient
immobilisation method for Aspergillus sp. lipase that the acquired enzymatic preparation had
the highest specific activity in organic media. The selected immobilisation methods were
optimised and the acquired enzymatic preparations were compared according to their specific
activity in organic media, thermostability, efficiency for natural fragrance ester 2-
phenylethylbutanoate enzymatic synthesis and reusability.

Aspergillus sp. lipase was immobilised by three different methods: acquiring
CLEA by cross-linking enzyme aggregates, covalently immobilising on magnetite (FezO,)
nanoparticle clusters and adsorbing on a support which was acquired by pyrolysing sugar
industry waste. Of all the acquired and optimised enzymatic preparations, adsorbed lipase
showed highest specific activity in pentane (14.2 U/mg) which is over 230 times higher than
that of the soluble Aspergillus sp. lipase preparation (0.06 U/mg). Moreover, this enzymatic
preparation proved to be an effective catalyst for natural flavour compound 2-
phenylethylbutanoate synthesis. Reaction conversion of over 90 % was achieved under
optimised conditions. Reusability of adsorbed Aspergillus sp. lipase preparation for the 2-
phenylethylbutanoate enzymatic synthesis was investigated, resulting in a steady decrease of
20-30 % in enzymatic efficiency by each cycle.



