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Dnia 5. juna 2017 na Ustave biotechnoldgie Fakulty chemickej a potravinarskej technolégie Slovenskej technickej univerzity v Bratislave
Uspesne ukoncilo vysokoskolské studium v Studijnom programe Biotechnoldgia 27 Studentov, z toho dvaja s vyznamenanim. Obhajoby dip-
lomovych prac prebiehali na Ustave biotechnoldgie v dvoch komisiach pre Statne skusky, pod vedenim prof. Ing Michala Rosenberga PhD.
a doc. Ing. Danlely Smogrowcovej, PhD. Clenovia $tatnicovych komisii, veduci a oponenti diplomovych prac sd vyznamnymi pedagdgmi,
vedcami a uznavanymi odbornikmi z praxe.

V nasledovnom prehlade je uvedené meno absolventa, v zatvorke meno veduceho diplomovej prace, pripadne konzultanta, nazov diplo-

movej prace a jej kratka anotacia. Ak veduci prace alebo konzultant nebol z FCHPT STU, za jeho menom je uvedené aj jeho pracovisko.
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Bc. Zuzana Adamcova (Skolitel: doc. Ing., Daniela Smogroviéova,
PhD., konzultant: Ing. Julia Caplova)

PRIPRAVA A CHARAKTERIZACIA SPECIALNYCH PiV
SPECIAL BEER PRODUCTION AND CHARACTERISATION

Cielom diplomovej prace bolo pripravit a charakterizovat Special-
ne piva. Vyhodnocoval sa vplyv pouzitého sladu (plzensky, vieden-
sky), bylinky (mata pieporna, zeleny €aj, baza Cierna), jej navazku
(09,449, 89ga 12 g na 3 litre mladiny) a kmera kvasinky (S-23,
W-34/70) na parametre piva a antioxidaénu aktivitu vzoriek. Vo vSet-
kych pivach s bylinnym pridavkom bolo zistené zvySenie antioxida¢-
nej aktivity oproti kontrolnej vzorke bez bylinného pridavku. Antioxi-
dacna aktivita piv s bylinnym pridavkom klesala v smere zeleny ¢aj,

baza Cierna, mata pieporna. Najvyssi percentualny narast antioxi-
dacénej aktivity (meranej metddou ABTS) sa zaznamenal v pive pri-
pravenom z mladiny z plzenského sladu s pridavkom 12 g zeleného
¢aju fermentovanom kmenom kvasinky S-23, v ktorom doslo k na-
rastu o0 50,5 % oproti kontrolnej vzorke. Tato vzorka mala aj najvacsi
percentudlny narast koncentracie polyfenolov (204,2 %). VysSie kon-
centracie etanolu (v priemere 0 8,9 %) boli dosiahnuté v pive fermen-
tovanom kmenom W34/70, ktory preukazal lepSiu fermentaénu
schopnost ako kmen S-23. Slad nemal vyrazny vplyv na analyzova-
né parametre.

The aim of this diploma thesis was to prepare and characterize
special beers. The influence of malt used (Pilsner, Vienna), herb
(peppermint, green tea, black elder), weight of herb (0 g, 4 g, 8 gand
12 g per 3 litres of wort) and strain of yeast used (S-23, W-34/70) on
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beer parameters and the antioxidant activity of the samples. All be-
ers with herbal addition showed an increase in antioxidant activity
compared to the control sample without herbal addition. Antioxidant
activity of beers with herbal addition decreased from green tea to
black elder to peppermint. The highest percentual increase in anti-
oxidant activity (as measured by the ABTS method), by 50.5%, rela-
tive to the control sample, was observed in the beer prepared from
Pilsner malt wort with the addition of 12 g of green tea fermented by
yeast strain S-23. This sample also contained had the highest per-
centual increase in polyphenol concentration (204.2%). Higher etha-
nol concentrations (8.9% on average) were achieved in the beer
fermented by strain W34/70, which showed better fermentation ca-
pacity than the S-23 strain. The malt used had no significant impact
on the analyzed parameters.

Bc. Kristina Akbarova (Skolitel: Ing. Kristina Marko$ova, PhD., kon-
zultant: doc. Ing. Martin Rebro$, PhD.)

PICHIA PASTORIS AKO PRODUCENT
REKOMBINANTNYCH ENZYMOV

PICHIA PASTORIS AS A PRODUCER OF RECOMBINANT
ENZYMES

Diplomova praca bola zamerana na produkciu enzymu man-
ganperoxidaza pomocou expresného systému Pichia pastoris. Mety-
lotrofné kvasinky P, pastoris sa stali atraktivnym expresnym hostite-
[om na produkciu rekombinantnych proteinov, vdaka vysokej
produktivite enzymov a post-translaénym modifikaciam na urovni
eukaryotickych organizmov. Enzym mangéanperoxidaza patri medzi
fungalne hémové proteiny s rozsiahlym aplikaénym potencidlom pri
biodegradacii ligninu a Struktdrne rozmanitych organopolutantov
kontaminujucich Zivotné prostredie. Bol uspesne klonovany a expri-
movany gén, kédujuci manganperoxidazu pod kontrolou metanolom
indukovatelného P,y promoétora, pomocou rekombinantnych kvasi-
niek P, pastoris. Optimalizovana bola scale-up produkcia manganpe-
roxidazy ako aj koncentracia heminu pridavaného do média za uce-
lom syntézy aktivneho biokatalyzatora. Fed-batch fermentéciou
kvasiniek s fenotypom MutS sa dosiahlo zvyS$enie produktivity enzy-
mu. Overend bola aj odfarbovacia aktivita enzymu manganperoxida-
za v pritomnosti syntetickych farbiv.

The diploma thesis was focused on the production of enzyme
manganese peroxidase using expresion system Pichia pastoris.
Methylotrophic yeast P. pastoris became an efficient expression host
for recombinant protein production due to its high enzyme producti-
vity and posttranslational modifications performed at the level of
higher eukaryotic cells. Manganese peroxidase belongs to fungal
heme enzymes with a great application potential for biodegradation
of lignin and structurally diverse pollutants contaminating the envi-
ronment. Gene, encoding manganese peroxidase under the control
of methanol inducible P o4 promoter, was succesfully cloned and ex-
pressed in recombinant yeasts P pastoris. Scale-up production of
recombinant enzyme and concentration of exogenous hemin added
in the cultivation media were optimized to improve production of ac-
tive biocatalyst. Glycerol fed-batch fermentation with MutS strain en-
hanced the enzyme productivity. Bleaching activity of manganese
peroxidase was also tested in the presence of sulfophthalein dyes.

Bc. Eva Babulicova (Skolitel: Ing. Katarina Furdikova, PhD., kon-
zultant: Ing. Katarina Duréanska)

IZOLACIA, CHARAKTERIZACIA A SELEKCIA
AUTOCHTONNYCH KULTUR SACCHAROMYCES
CEREVISIAE VHODNYCH PRE VINARSTVO
ISOLATION, CHARACTERIZATION AND SELECTION
OF AUTOCHTHONOUS CULTURES SACCHAROMYCES
CEREVISIAE SUITABLE FOR WINEMAKING

Diplomova praca bola zamerana na izolaciu, charakterizaciu a se-
lekciu autochtonnych kvasiniek Saccharomyces cerevisiae. Z réznych
odréd vini¢a (Rulandské Sedé, Rulandské biele a dva klony odrody
Sauvignon) bolo izolovanych 110 kmerov kvasiniek. Kombinaciou tra-
di¢nych diagnostickych metéd a MALDI-TOF MS (Matrix Assisted La-
ser Desorption/lonization Time of Flight Mass Spectrometry) bolo 27
izolatov identifikovanych ako S. cerevisiae. |zolované kmene kvasi-
niek boli charakterizované z hladiska technologickych vlastnosti dole-
zitych pre vinarsku prax: osmotolerancia, etanoltolerancia, fermentac-

né vlastnosti, produkcia prchavych latok, sirnych zli¢enin, peny
a B-glukoziddzova aktivita. Kmen S. cerevisiae RB-NDK-4A1 izolova-
ny z odrody Rulandské biele produkoval optimalne koncentracie sen-
zoricky aktivnych latok, preto je najvhodnejSim kmeriom pre produkciu
vin z tejto odrody a lokality. Kmeri RS-NDK-4A1 izolovany z odrody
Rulandské Sedé sa vyznacoval najvy$Sou produkciou 2-fenyletanolu,
ktory je nositefom kvetinovej, ruzovej arémy. lzolacia Gistej kultiry
kvasiniek z odrody Sauvignon nebola Uspesna.

This diploma thesis is focused on isolation, characterization and
selection autochthonous yeasts Saccharomyces cerevisiae. From
different variety of Vitis vinifera (Pinot Gris, Pinot Blanc and 2 clones
of Sauvignon) 110 strains of yeast were isolated. Using a combina-
tion of common diagnostic methods and MALDI-TOF MS (Matrix As-
sisted Laser Desorption/lonization Time of Flight Mass Spectromet-
ry) 27 isolates were identified as S. cerevisiae. The isolated strains
were characterized according to their technological properties impor-
tant for winemaking: ethanoltolerance, osmotolerance, fermentation
properties, sulphane production and foam production and production
of volatile compounds, -glucosidase activity. The yeast strain RB-
NDK-4A1 isolated form grape Pinot Blanc produced optimal concen-
tration of sensory active compounds; therefore it is the only strain
suitable for production of wine of this variety and locality. The yeast
strain RS-NDK-4A1 (isolated from Pinot Gris) was characterized by
highest production of 2-phenylethanol which is typical of flower, rose
aroma. lIsolation of the pure yeast culture was not successful for
Sauvignon variety.

Bc. Patricia Baumannova ($kolitel: doc. Ing. Vladimir Stefuca,

PhD.)

VYVOJ LABORATORNYCH METODIK A VYSETROVANIE
KATALYTICKYCH VLASTNOSTI ENZYMOV.
LIPOXYGENAZOVEJ METABOLICKEJ DRAHY
DEVELOPMENT OF LABORATORY METHODS AND
INVESTIGATION OF THE CATALYTIC PROPERTIES OF
LIPOXYGENASE METABOLIC PATHWAY ENZYMES

Diplomova praca bola zamerana na vyvoj metdd a stadium kataly-
tickych vlastnosti enzymu hydroperoxidlydza (HPL), ktory je sucas-
tou lipoxygenazovej metabolickej drahy a premiefia hydroperoxidy
polynenasytenych mastnych kyselin za vzniku prislusnej oxo-kyseli-
ny a aldehydu. Praca Studovala enzym typu 13-HPL, ktory katalyzuje
premenu 13-hyproperoxidu kyseliny linolénovej za vzniku kyseliny
12-ox0-9-dodecénovej a trans-2-hexenalu (T2H). Na zaciatku prace
sa hladal biologicky material s vysokou aktivitou HPL, spomedzi tes-
tovaného materialu mala najvy$Siu aktivitu zelena masita paprika
a listy fazule. Zistilo sa, Zze najvhodnejSie je skladovat surovy enzy-
movy preparat pri -20° C s pridavkom glycerolu 50 % obj.), pri ta-
kychto podmienkach ma surovy enzymovy preparat porovnatelnu
aktivitu niekolko dni. Pre purifikovany enzym zo zelenej masitej pap-
riky sa stanovili kinetické parametre, K, =81,9 uyM a V.= 0,000342
pMM/min. Kinetické parametre sa stanovili aj pre purifikovany enzym
z listov fazule, K, = 125,13 pM a V,,,= 0,000297 pM/min.

The diploma thesis was focused on the development of methods
and the study of catalytic properties of the enzyme hydroperoxide
lyase (HPL), which is involved in the lipoxygenase metabolic
pathway, and converts hydroperoxides of polyunsaturated fatty acids
to the corresponding oxo-acid and aldehyde. The thesis studied the
13-HPL type enzyme which catalyzes the conversion of 13-hydrope-
roxide of linolenic acid to 12-oxo-9-dodecenoic acid and trans-2-
hexenal (T2H). The aim at the beginning was to find suitable biologi-
cal source of the enzyme with sufficiently high 13-HPL activity.
Among the tested materials, the highest activity was found in green
pepper and bean leaves. The best enzyme stability was achieved
when the crude enzyme preparation was stored at minus 20° C with
the addition of 50% glycerol (obj.). Under these conditions the crude
enzyme preparation retained comparable activity for several days.
Kinetic parameters for the purified enzyme from green pepper were
Ky =81.9 yM and V., = 0.000342 pM /min. Kinetic parameters were
also determined for the purified bean leaf enzyme providing Ky, =
125.13 pM and V,,, = 0.000297 pM/min.
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Bc. Daniela Boskova (Skolitelka: doc. Ing. Katarina Dercova, PhD.,
konzultantka: Ing. Hana Horvathova)

POTENCIAL BAKTERIAI,NYCH KQNZORCIi PRI
DEGRADACII POLYCHLOROVANYCH BIFENYLOV (PCB)
POTENTIAL OF BACTERIAL CONSORTIA FOR
DEGRADATION OF POLYCHLORINATED BIPHENYLS
(PCBS)

Diplomova praca bola zamerané na konstruovanie bakterialnych
konzorcii, pozostavajucich z autochtéonnych baktérii kontaminované-
ho sedimentu, koexistujucich v synergii s prirodzenou mikroflérou
a skumanie ich biodegrada¢nej ucinnosti voci polychlérovanym bife-
nylom (PCB). V umelom vodnom systéme malo najvysSiu biodegra-
daciu PCB bakteridlne konzorcium pozostavajluce z 6smych kmenov
baktérii (A. piechaudii, A. xylosoxidans, B. casei, O. anthropi, P. Vero-
nii, R. ruber, S. novella, S. maltophilia), konkrétne rozlozilo 72 %
sumy kongenérov PCB. Ako najucinnejSie bakterialne konzorcium,
pouzité v bioaugmentacii kontaminovaného sedimentu PCB, sa pre-
ukazalo O. anthropi, R. ruber a A. xylosoxidans, ktoré rozlozilo viac
ako 70 % pbvodného mnozstva PCB v kontaminovanom sedimente
uz po prvom tyzdni kultivacie. DalSie G¢inné bakteridlne konzorcium
bolo B. casei, O. anthropi a S. maltophilia, ktoré preukazalo potencial
pre bioaugmentaciu, eliminovalo 65 % sumy kongenérov PCB z kon-
taminovaného sedimentu.

This diploma thesis was focused on the construction of bacterial
consortia consisting of autochthonous bacteria of contaminated se-
diment, which coexist in synergy with the natural microflora, and the
investigation of their biodegradation activity against polychlorinated
biphenyl (PCB). In an artificial aquatic system, the highest biodegra-
dation of the PCB was achieved by a bacterial consortium consisting
of eight bacterial strains (A. piechaudii, A. xylosoxidans, B. casei,
O. anthropi, P, Veronii, R. ruber, S. novella, S. maltophilia). This con-
sortium decomposed 72% of PCB congeners. The most effective
bacterial consortium used in the bioaugmentation of contaminated
PCB sediment was O. anthropi, R. ruber and A. xylosoxidans, which
decomposed more than 70% of the original amount of PCBs in the
contaminated sediment already after the first week of cultivation.
Another effective bacterial consortium was B. casei, O. anthropi and
S. maltophilia, which showed the potential for bioaugmentation, eli-
minated 65 % of the sum of PCB congeners from the contaminated
sediment.

Bc. Jan Bujnovsky (Skolitel: doc Ing., Daniela Smogroviéova, PhD.,
konzultant: Ing. Julia Caplova)

CHARAKTERIZACIA PiV PRIPRAVENYCH Z ROZNYCH
CHMELOV

THE CHARACTERIZATION OF BEERS PREPARED FROM
DIFFERENT HOP VARIETIES

Diplomova praca skumala vplyv r6znych odréd chmelu a kmeriov
kvasiniek na vlastnosti piv. PouZilo sa osem odréd chmelu (Zatecky
polorany €ervenak, Premiant, Sladek, Magnum, Tettnanger, Haller-
tau mittelfriih, Spalt select, Pacific Jade) a Styri druhy kvasiniek (Sa-
flager S-23, Saflager W 34/70, BrewMaster Pilsner Style Yeast,
Mangrove Jacks M84 Bohemian Lager). Kvasinky Saflager S-23
a Saflager W 34/70 prekvasili po¢as fermentacie o 22 % redukuju-
cich sacharidov (o 10,3 g/l) viac nez kvasinky BrewMaster Pilsner
Style Yeast a Mangrove Jacks M84 Bohemian Lager. Piva priprave-
né z chmelov odrod Tettnanger, Zatecky polorany ¢ervenak a Haller-
tau mittelfriih preukazovali po ukon&eni fermentacie o 26 %, 20 %
a 10 % (77 mg/l, 58 mg/l a 28 mg/l) vysSie koncentracie polyfenolov
voCi priemernej hodnote. Piva kvasené kvasinkami Saflager S-23
obsahovali v priemere 0 25 % viac etanolu (4,5 % v/v) ako piva kva-
sené kvasinkami Mangrove Jacks M84 Bohemian Lager (3,3 % obj.).

The diploma thesis examined the influence of different hop varie-
ties and yeast strains on the characteristics of beers. Eight hop varie-
ties (Zatecky polorany Cervenak, Premiant, Sladek, Magnum, Tett-
nanger, Hallertau mittelfriih, Spalt select, Pacific Jade) and four
yeast strains (Saflager S-23, Saflager W 34/70, BrewMaster Pilsner
Style Yeast, Mangrove Jacks M84 Bohemian Lager) were used. Sa-
flager S-23 and Saflager W 34/70 have fermented 22 % more redu-
cing carbohydrates (10.3 g/l) than BrewMaster Pilsner Style Yeast
and M84 Bohemian Lager Mangrove Jacks. Beers prepared from
hops variety Tettnanger, Zatecky polorany ¢ervenak a Hallertau mit-
telfriih showed 26%, 20% and 10% (77 mg/l, 58 mg/| and 28 mg/l)
higher concentrations of polyphenols compared to average values.

Beers fermented by yeast Saflager S-23 contained at average 25%
more ethanol (4.5% v/v) than beers fermented by yeast Mangrove
Jacks M84 Bohemian Lager (3.3% V/v).

Bc. Tereza Drtilova (Skolitel: Ing. Katarina Furdikova, PhD., konzul-
tant: Ing. Lucia Bajnociova)

VPLYV CISTYCH KULTUR SACCHAROMYCES
CEREVISIAE NA PROFIL PRCHAVYCH LATOK

V ODRODOVOM VINE TRAMIN CERVENY
INFLUENCE OF PURE CULTURES OF
SACCHAROMYCES CEREVISIAE ON PROFILE OF
VOLATILE ORGANIC COMPOUNDS IN VARIETAL
GEWURZTRAMINER WINE

Diplomova praca sa zaoberala vplyvom Cistych kultir kvasiniek
Saccharomyces cerevisiae na profil prchavych latok v odrodovom
vine Tramin ¢erveny. Na porovnanie vyvoja latok primarnej a sekun-
darnej arémy a posudenie vplyvu kmena kvasiniek bol hroznovy
must a YD médium fermentované dvoma autochténnymi kmenmi
TC-NDK-DP2 a TC-NDK-DP3 a komerénym kmerfiom kvasiniek Oe-
noferm belle arome F3. Signifikantné rozdiely vo vyvoji latok nastali
medzi autochtonnymi kmefimi a komerénym kmefiom. Komercny
kmen Oenoferm belle arome F3 produkoval nizSie relativne koncen-
tracie ako kmene TC-NDK-DP2 a TC-NDK-DP3. Porovnanim YD
média a mustu Oenoferm belle arome F3 produkoval vyssie relativ-
ne koncentracie prchavych latok v YD médiu. Tento trend bol pri
autochtéonnych kmenoch opacny. Zlu€eniny boli najintenzivnejSie
produkované v prvych troch dnhoch fermentacie. Ich vyvoj prebiehal
linearne, alebo v dvoch stupnoch s rézne dlhou stacionarnou fazou.
V postfermentacnej faze (12.—30. defi) vac¢sina zlu¢enin stagnovala
alebo mierne narastla. Vo v8etkych vinach a v muste bol identifiko-
vany cis-rose oxid, charakteristicky pre odrodu Tramin ¢erveny. Naj-
vySSie relativne koncentrécie latok boli produkované kmeriom TC-
NDK-DP2. Tento kmen bol aj na zaklade senzorickej analyzy vin
vyhodnoteny ako najvhodnejsi.

Diploma thesis was focused on the influence of pure cultures of
Saccharomyces cerevisiae on profile of volatile organic compounds
in varietal wine GewUrztraminer. To compare development of prima-
ry and secondary volatile compounds and to consider the effect of
yeast strain, grape must and YD medium were fermented with two
autochthonous strains S. cerevisiae TC-NDK-DP2 and TC-NDK-DP3
and one commercial strain Oenoferm belle arome F3. Significant di-
fferences in substance development occurred between autochtho-
nous strains and commercial strain. The commercial strain of Oeno-
ferm belle arome F3 produced lower relative concentrations of
volatile compounds than strains TC-NDK-DP2 and TC-NDK-DP3.
Comparing YD medium and grape must, Oenoferm belle arome F3
produced higher relative concentrations of VOCs in YD medium. For
autochthonous strains this trend was inverse. Investigated volatile
compounds were most intensively produced in the first three days of
fermentation. Their development was linear or in two stages with
a different long stationary phase. In post-fermentation phase (12" —
30" day) most of the compounds stagnated or slightly increased. In
all wines and must, cis-rose oxide as a feature of Gewdlrztraminer
was identified. The highest relative concentrations of investigated
substances were produced by strain TC-NDK-DP2. This strain was
assessed as the most suitable also in term of sensory analysis.

Bc. Tatiana Filipova (3kolitel: Ing. Tatiana Klempova, PhD., konzul-
tant: doc. Ing. Milan Certik, PhD.)

VYUZITIE ACTINOMUCOR ELEGANS NA PRODUKCIU
LIPIDOV A ENZYMOV POLOSUCHYMI KULTIVACIAMI
APPLICATION OF ACTINOMUCOR ELEGANS ON
PRODUCTION OF LIPIDS AND ENZYMES IN SOLID-
STATE FERMENTATIONS

Cielom tejto diplomovej prace bolo $tudium vyuZitia vlaknitej huby
Actinomucor elegans na produkciu polynenasytenych mastnych ky-
selin, hlavne kyseliny y-linolénovej procesom polosuchych fermen-
tacii. Praca sa zamerala sa na skrining substratov — obilniny a stru-
koviny. NajlepSim obilninovym substratom sa preukazali pSeni¢né
otruby s produkciou 13 % kyseliny y-linolénovej zo vSetkych mast-
nych kyselin. Obsah kyseliny y-linolénovej bol 3,433 mg/g biopro-
duktu. DalSim cerealnym substratom, kde sa analyzovala produkcia
kyseliny y-linolénovej, bol kukuriény odpad. Kultivaciou s kmefiom
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A. elegans sa substrat obohatil 0 8 % kyseliny y-linolénovej, ¢o Cinilo
2 mg/g bioproduktu. Zo strukovinovych substratov bola najvhodnej-
Sia fazula, ktora bola obohatena o kyselinu y-linolénovu najviac. Ob-
sah kyseliny y-linolénovej sa zvysil 0 5 % v porovnani so substratom,
na ktorom nerastol produkény kmen A. elegans a predstavoval
17,843 mg/g bioproduktu.

The aim of this thesis was to study an application of microbial stra-
in Actinomucor elegans on production of y-linolenic acid in solid sta-
te fermentations. The work was focused on screening of various
substrates — cereals and legumes substrates. The best of cereal
substrates were wheat brans with production 13% of y-linolenic acid.
The amount of y-linolenic acid was 3.433 mg/g of bioproduct. The
second cereal substrates with good production of y-linolenic acid
was corn waste. Corn waste was enriched with y-linolenic acid. Pro-
duction increased in 8%, it was 2 mg/g of bioproduct. The best from
legumes substrates was bean, which was enriched with y-linolenic
acid. Production of y-linolenic acid increased in 5% by comparison
with bean substrate, where microbial strain A. elegans did not grow.
The amount of y-linolenic acid was 17.843 mg/g of bioproduct.

Bc. Martina Gamanova ($kolitel: doc Ing. Martin Rebros, PhD., kon-
zultant: Ing. Vladimir Krasnan)

FERMENTACNA PRIPRAVA KYSELINY JANTAROVEJ
FERMENTATION PRODUCTION OF SUCCINIC ACID

V suc¢asnosti sa do zaujmu mnohych vedeckych timov dostéva ky-
selina jantarova, vdaka jej jedineCnym vlastnostiam. Je prekurzorom
vyroby Sirokej Skaly latok a méa vyuzitie vo farmacii, potravinarstve
a mnohych dalSich odvetviach priemyslu. Ako vhodny substrat na jej
pripravu sa javi glycerol. So snahou vyuzivania alternativnych zdro-
jov energie dochadza vo svete k jeho kumulacii, ako vedlajSieho pro-
duktu z vyroby bionafty. Praca bola zamerana na vyuzitie glycerolu
ako substratu na fermentacnu pripravu kyseliny jantarovej pomocou
baktérie Actinobacillus succinogenes a optimalizaciu podmienok fer-
mentacie. Uskutoénenim experimentov v bani¢kach sa optimalizova-
la priprava inokula, kde bolo vybraté Carvalho inokulacné medium.
Dalej bolo optimalizované produkéné médium. Z experimentov vo
fermentoroch bol vybrany €isty oxid uhli€ity na prebublavanie s prie-
tokom plynu 0,5 s.dm?3.h-".

Nowadays, the main interest of many scientific institutions beco-
mes succinic acid, because of its special properties. As an interme-
diate wide range of chemicals takes place in pharmacy, food and
many others industries. Glycerol is appeared as appropriate substra-
te for its production. With an increasing effort of using alternative
sources of energy, as a byproduct of biodiesel production, a worldwi-
de problem of its accumulation is emerging. The aim of this thesis
was fermentative production of succinic acid with glycerol as a sub-
strate by bacterium Actinobacillus succinogenes and to otimalize
conditions of fermentation. Optimalization of preparing inoculum was
testing in banks, the Carvalho inoculation medium was chosen. Pro-
duction medium was also studied. Carbon dioxide was chosen as
a gas for sparfing fermentors with gas flow 0.5 s.dm3.h"".

Bc. Dominika Ivané&ikova (veduca prace: doc. Ing. Daniela Smogro-
vicova, PhD., konzultant: Ing. DuSan Bachar — Heineken; Ing. Jana
LakatoSova, PhD. — NPPC Vyskumny Ustav potravinarsky)

VPLYV PET FLASE A PODMIENOK SKLADOVANIA
NA KVALITU PIVA
EFFECT OF PET BOTTLE AND STORAGE CONDITIONS
ON BEER QUALITY

Cielom prace bolo zistit zmenu kvality piva poc¢as skladovania
v troch réznych PET flaSiach, ktoré mali hmotnost 38,99, 39,9¢g
a 40,99 (referencny obal), pri teplote 20 °C a 30 °C, v priebehu doby
trvanlivosti piva, t.j. po€as 4 mesiacov. Kvalita a stabilita piva bola
najviac ovplyvnend vys$Sou teplotou skladovania. Kvalita piva sa naj-
viac zmenila v PET flasi, ktora mala hmotnost 38,99 a bola sklado-
vana pri teplote 30 °C. Koncentracia kyslika sa zvySila 11,2-nasob-
ne, koncentracia oxidu uhli¢itého sa znizila 1,5-nasobne, zakal sa
zvysil 9,2-nasobne a farba sa zvysila 1,6-nasobne. Koncentracia
biacetylu sa zvySila 10,6-nasobne a koncentracia 2,3-pentadionu sa
zvySila 3,8-nasobne. Koncentracia acetaldehydu, izopentanolu,
2-metyl-1-propanolu a etylacetatu sa po¢as skladovania vyznamne
nezmenila. Koncentracia izopentylacetatu sa zvysila, presiahla pra-
hovu hodnotu (1,2 — 2 mg/l) vo v8etkych PET flaSiach a pri kazdej

teplote skladovania. NajlepSia kvalita piva sa zachovala v PET fla$i,
ktora mala hmotnost 40,9 g, pri teplote skladovania 20 °C.

The aim of the thesis was to determine changes in beer quality
during storage in three different PET bottles weighing 38.9g; 39.9g
and 40.9g (reference package) at 20 °C and 30 °C, during the shelf
life of the beer, for 4 months. The quality and stability of beer were
the most affected by higher storage temperature. The beer quality
was mostly changed in the PET bottle weighing 38.9g, stored at
30 °C. In this bottle, oxygen concentration increased 11.2 times, car-
bon dioxide concentration decreased 1.5-times, turbidity increased
9.2-times and color increased 1.6-times. The concentration of biace-
tyl increased 10.6 times and the concentration of 2,3-pentadione in-
creased 3.8 times. Acetaldehyde, iso-pentanol, 2-methyl-1-propanol,
and ethyl acetate concentrations have not changed significantly du-
ring beer ageing. Iso-pentyl acetate concentration has increased,
and exceeded the threshold (1.2 —2 mg/l) in all PET bottles and both
storage temperatures. The best beer quality was preserved in a PET
bottle weighing 40.9g, stored at 20 °C.

Bc. Natalia Jeriga (Skolitel: doc. Ing. Milan Certik, PhD., konzultant:
Ing. Peter Gajdo$, PhD.)

UTILIZACIA ODPADOVYCH TUKOV KVASINKOU
YARROWIA LIPOLYTICA

UTILIZATION OF RESIDUAL FATS BY YEAST YARROWIA
LIPOLYTICA

Cielom prace bolo zuzitkovanie odpadovych tukov kvasinkou Yar-
rowia lipolytica na pripravu réznych latok mikrobialnou cestou. Zivo-
CiSne tuky su vedlajsim produktom maso-spracovatelského prie-
myslu, ktoré sa tazko zhodnocuju a tazko sa s nimi naraba. Produkcia
erytritolu jev dneénej dobe velmi vyznamné nakol’ko sa pouil'va ako
aje bez vedlajSich ucinkov na traviaci trakt. Pri praci sme overovali
schopnost utilizacie odpadovych tukov Y. lipolytica vhodného deter-
gentu na emulzifikdciu tuku. Optiméalna koncentracia odpadového
tuku v médiu bola 3% s detergentom Tween 20. Na zaklade tohto
overenia sme porovnavali vplyv chloridu sodného na rast a produk-
ciu sekundarnych metabolitov Y. lipolytica. NajlepSie vysledky sme
dosiahli s pridavkom NaCl do kultivaéného média s koncentraciou
3%, kde kmen produkoval 8,4 g/l biomasy, 2,8 g/l mastnych kyselin,
1,3 g/l erytritolu a 4,4 g/l kyseliny citronove;j.

The aim of this diploma thesis was to utilize waste fats by yeast
Yarrowia lipolytica for production of various substances by microbial
way. Animal fats are secondary products of the meat-processing in-
dustry, which are complicated to evaluate and difficult to handle.
Nowadays, the production of the erythritol is very significant, it is
used for sweetener, which has the lowest energy level and glycemic
index and it exists without digestive system side effects. The ability
of Y. lipolytica to utilize waste fats and the ability of the right detergent
for fat emulsion have been examined. The optimal concentration of
waste fats was 3% with detergent Tween 20. Based on this examina-
tion we have compared the influence of sodium chloride on the
growth and production of secondary metabolites of Y. lipolytica. The
best results have been achieved by addition of NaCl to culture me-
dium with 3 % concentration where the strain has produced 8.4 g/l
biomass, 2.8 g/l fatty acid, 1.3 g/l erythritol and 4.4 g/l citric acid.

Bc. Martina Kalivodova (Skolitel: Ing. Helena Hronské, PhD.)

CHEMOENZYMATICKA PRIPRAVA VYBRANYCH
CHROMOGENNYCH SUBSTRATOV
CHEMOENZYMATIC SYNTHESIS OF SELECTED
CHROMOGENIC SUBSTRATES

Glykozidy su organické zlu¢eniny zlozené z cukornej zlozky —
glykénu a necukornej zlozky — aglykénu. V prirode sa vyskytuju ako
a- alebo 3-anoméry v zavislosti od glykozidickej véazby. Enzymaticka
priprava glykozidov méa v porovnani s chemickou syntézou viacero
vyhod. Cielom bolo pripravit €isté anoméry tychto latok s vysokym
stupriom Cistoty, €o mdzu zabezpedit enzymy svojou vysokou regio-
a stereo$pecificitou. Enzymy vyuzivané na syntézu glykozidov su
glykozidtransferazy, glykozidsyntetazy alebo glykozidhydrolazy. Naj-
vyuzivanejSie su prave glykozidazy, ktoré katalyzuju hydrolyzu gly-
kozidovych vazieb transglykozylaciou alebo reverznou hydrolyzou.
Glykozidazy su distribuované v réznych organizmoch. V zavislosti
od mikrobialneho zdroja dokazu Stiepit rézne druhy substratov. Tato
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diplomova praca sa zaoberd pripravou vybranych chromogénnych
a fluorogénnych substratov kombinaciou chemickych a enzymatic-
kych procesov.

Glycosides are organic compounds composed of a sugar compo-
nent — glycone and a non-sugar component — aglycone. In nature
they occur as a- or B-anomers depending on the glycosidic bond.
Enzymatic preparation of glycosides has several advantages over
chemical preparation. The goal was to prepare pure anomers of the-
se substances with a high degree of purity that can provided by the
enzymes with high regio- and stereo-specificity. Enzymes used for
the synthesis of glycosides are glycosidase transferases, glycoside
synthases or glycoside hydrolases. The most commonly used are
glycosidases that catalyze the hydrolysis of glycoside bonds by tran-
sglycosylation or reverse hydrolysis. Glycosidases are distributed in
various organisms. Depending on the microbial source, they are able
to digest different types of substrates. This diploma thesis deals with
the preparation of selected chromogenic and fluorogenic substrates
by the combination of chemical and enzymatic processes.

Bc. Veronika Kazimirova (Skolitel: doc. Ing. Martin Rebros, PhD.,
konzultant: Ing. Kristina Marko$ovd, PhD.)

REKOMBINANTNA PRIPRAVA HYDROPEROXID LYAZY
RECOMBINANT PREPARATION OF HYDROPEROXIDE
LYASE

Tato diplomova praca bola zamerana na produkciu rekombinant-
ného enzymu hydroperoxid lyaza (HPL). HPL katalyzuje premenu
13-hydroperoxylinolénovej kyseliny na kyselinu 12-oxo-dodekanovu
a cis-3-hexenal, ktory izomerizuje na stabilnejSi trans-2-hexenal.
Obidva tieto aldehydy sa vyznaduju vysokou senzorickou aktivitou
a v parfumérskom priemysle patria k predstavitelom zelenych ténov.
Vyuzitim rekombinantného produkéného organizmu (Escherichia
coli) bolo mozné uskuto€nit produkciu enzymu mikrobiélnou cestou,
ktory sa inak v prirode nachadza len v rastlinach a v malych koncen-
traciach. Experimentalna Cast tejto diplomovej prace bola zamerana
na optimalizaciu produkcie HPL, jej izolaciu a optimalizaciu biotrans-
formacnej reakcie, ktoru katalyzuje.

This diploma thesis was focused on the production of recombinant
enzyme hydroperoxide lyase (HPL). HPL catalyzes theconversion of
13-hydroperoxylinolenic acid to 12-oxo-dodecenoic acid and cis-3-
hexenal, which isomerizes to more stable trans-2-hexenal. Both of
these aldehydes are characterized by high sensoric activity and they
carry green notes in perfume industry. Using a recombinant produc-
tion organism (Escherichia coli) it was possible to perform the micro-
bial production of this enzyme, which occurs in nature only in small
amounts in plants. Experimental part of this master thesis is focused
on optimization of the production and isolation of HPL and on opti-
mization of its biotransformationreaction.

Bc. Diana Kmetkova (Skolitel: Ing. Katarina Furdikova, PhD.)

VPLYV CISTEJ KULTURY SACCHAROMYCES
CEREVISIAE NA PRIMARNU AROMU VINA

EFFECT OF PURE CULTURE OF SACCHAROMYCES
CEREVISIAE ON THE PRIMARY AROMA OF WINE

Ardma je jednou zo senzorickych vlastnosti, ktoré uréuju kvalitu
vina. Prekurzory prchavych latok vyrazne prispievaju k aromatické-
mu profilu. Zvy€ajne sa nachadzaju v hrozne ako volné a viazané
na sacharidy, pricom vo viazanej forme su aromaticky neaktivne.
Pocas hydrolyzy glykozidov dochadza k uvolfiovaniu prchavych aro-
matickych zlucenin, ¢im sa do znacnej miery ovplyvruje odrodovy
charakter vina v priebehu alkoholovej fermentacie. Cielom tejto pra-
ce bolo stanovenie B-glukozidazovej aktivity vybranych kmeriov kva-
siniek izolovanych z odrody Tramin ¢erveny a komeréného kmena
Oenoferm Belle Arome. Enzymatické aktivita bola vyjadrend ako
mnozstvo uvolneného 4-nitrofenolu vzniknutého za ¢asovu jednotku
po hydrolyze substratu 4-nitrofenyl-B-D-glukopyranozidu. Celkové
terpenoidy po pridani komeréného enzymu -glukozidaza k analyzo-
vanym vzorkam vina boli stanovené HS-SPME-GCxGC-TOF. Rela-
tivna koncentracia vacésiny terpenoidov v procese fermentacie klesa-
la. Dévodom je prudky stripping oxidom uhli¢itym poc¢as fermentacie
a transformacia terpénov na zlu¢eniny s rozdielnymi chemickymi
vlastnostami.

Aroma is one of the most important sensory properties that deter-
mine quality of wine. Volatile precursors considerably contribute to
aroma profile of wine. They are typically found in grape both as free
and bound to a sugar. Bounded, these compounds are not odour
active. Volatile aromatic compounds are released during the hydro-
lysis of glycosides, which greatly affects the varietal aroma of wine
during alcoholic fermentation. The aim of this work was to determine
B-glucosidase activity of selected yeast strains isolated from grapes
of Gewdrztraminer variety and commercial strain Oenoferm Belle
Arome. Enzymatic activity was expressed as the amount of released
4-nitrophenol produced in time after hydrolysis of the substrate 4-nit-
rofenyl-B-D-glucopyranoside. Total amount of terpenoids were de-
termined after adding the commercial enzyme B-glucosidase to the
analyzed wine samples and determined by HS-SPME-GCxGC-TOF.
The relative concentration of most terpenoids decreased during the
fermentation process. The reason is the rapid stripping by carbon
dioxide during fermentation and transformation of terpenoids into
compounds with different chemical properties.

Bc. lvana Kobylinska (3kolitel: doc. Ing. Vladimir Stefuca, PhD.)

STUDIUM KINETIKY PRIPAVY PRIRODNYCH AROM
NA BAZE ESTEROV POMOCOU LIPAZ

STUDY OF KINETICS OF NATURAL AROMAS MADE
FROM ESTERS WITH LIPASES

Praca bola zamerand na Studium reakcii pripravy prirodnych arém
pomocou transesterifikacnych reakcii katalyzovanych imobilizova-
nou lipazou B z Candida antarctica. Cielom prace bol navrh vhodné-
ho kinetického modelu pre reakciu transesterifikacie etylbutyratu
cis-3-hexenolom katalyzovanej imobilizovanym enzymom so zahr-
nutim javov inhibicie a reakénej rovnovahy. Meranim zacgiato¢nych
rychlosti sme zistili, Ze lipaza B podlieha konformaénym zmenam
vyvolanym substratmi reakcie, aktivujucich enzym. Preto sme tento
jav zahrnuli do kinetického modelu vo forme Hillovej modifikacie.
Priebehové kinetické merania boli najlepSie opisané ping-pongo-
vym mechanizmom dvojsubstratovej reakcie v priamom aj vratnom
smere.

This work was focusing on the study of reactions of natural aromas
made from transesterification reactions with lipase B obtained from
Candida antarctica. The aim of the thesis is to determine a suitable
kinetic model for the transesterification reaction of cis-3-hexenol and
ethylbutyrate catalyzed by the immobilized enzyme, including the
phenomenon of inhibition and reaction equilibrium. Measuring the
initial velocities, we have found that lipase B is undergoing conforma-
tional changes induced by activated substrates of the reaction. The-
refore, we have included this phenomenon into kinetic model Hill's
modification. Kinetic measurements were best fit by ping-pong me-
chanism of bi-substrate reaction in direct and reverse directions.

Bc. Zuzana Kolctinova ($kolitel: doc. Ing. Vladimir Stefuca, CSc.,
konzultant: Ludmila Kristofikova, prom. chem.)

VYVOJ A OPTIMALIZACIA METOD KULTIVACIE DUSIK
FIXUJUCICH BAKTERIi

DESIGN AND OPTIMIZATION OF CULTURE METHODS
FOR NITROGEN-FIXING BACTERIA

V snahe eliminovat negativny dopad chemickych hnojiv na Zivot-
né prostredie, zvySuje sa zaujem o mikrobialne hnojiva. K nim patri
aj aplikacia mikrobialnej biomasy réznych druhov pbédnych mikroor-
ganizmov. Diplomova praca bola zamerana na pripravu biomasy
podnych baktérii pésobiacich ako biofertilizéry (podporujuce rast
a vyvin rastlin), sledovany bol aj vplyv podmienok skladovania na ich
viabilitu. Uskuto¢nil sa vyber kultivatného média pre dusik fixujuce
baktérie Azotobacter chroococcum a Azospirillum brasiliense. Zistilo
sa, ze najlepSie médium pre kultivaciu dusik fixujucich baktérii je mé-
dium YEM. Po selekcii dolezitych faktorov, (glukdza, kvasni¢ny ex-
trakt, FeSO,) bolo jeho zlozenie optimalizované metédami planova-
ného experimentu. Metodou povrchovej odozvy boli ziskané
optimalne hodnoty faktorov pri ktorych sa dosiahol o 1,83-krat vyssi
narast biomasy dusik fixujucej baktérie A. chroococcum.

Due to effort to eliminate the negative impact of chemical fertilizers
on the environment, current research focuses on microbial fertilizers.
These include the application of microbial biomass of various spe-
cies of soil microorganisms. This diploma thesis was focused on pre-
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paration of the biomass soil bacteria acting as biofertilizers (promo-
ting growth and development of plants), and the effect of storage
conditions on their viability was monitored. The suitable culture me-
dium for nitrogen-fixing bacteria Azotobacter chroococcum and Azo-
spirillum brasiliense was selected. It has been found that the best
medium for the cultivation of nitrogen-fixing bacteria is the YEM me-
dium. After selection of important factors (glucose, yeast extract,
FeSO,), its composition was optimized by the methods of the plan-
ned experiment. By the response surface methodology were obtai-
ned optimum values of the factors, which have been achieved 1.83
times higher growth of biomass of nitrogen-fixing bacteria A. chroo-
coccum.

Bc. lvana Koneéna (Skolitel: doc. Ing. Katarina Dercovd, PhD., kon-
zultant: Ing. Slavomira Murinova, PhD.)

IZOLACIA BAKTERIi ZO SEDIMENTOV
KONTAMINOVANYCH POLYCYKLICKYMI
AROMATICKYMI UHLOVODIKMI (PAH) A ICH VYUZITIE
PRI BIODEGRADACII PAH

ISOLATION OF BACTERIA FROM CONTAMINATED
SEDIMENTS BY POLYCYCLIC AROMATIC
HYDROCARBONS (PAH) AND THEIR USE IN
BIODEGRADATION OF PAH

Diplomova praca sa zaoberala izolaciou mikroorganizmov z kon-
taminovanych sedimentov, ktoré maju schopnost degradovat poly-
cyklické aromatické uhlovodiky (PAH). Sedimenty bolo odobraté
z rieky Slatina, z kontaminovaného miesta blizko mesta Zvolen.
V tejto oblasti je vysoko vyvinuty drevarsky a strojarsky priemysel, ¢o
pravdepodobne zapri€inilo vysoky obsah PAH v tychto prirodnych
zlozkach. Pomocou kultivaénej metddy sa izolovalo 18 autochtén-
nych bakterialnych kmerov, z ktorych boli vybraté dva najlepSie
rastice kmene a nasledne pouzité na Studium biodegradacie PAH
kongenérov v kvapalnom médiu. Na dosiahnutie zvySenia degradac-
nej aktivity vybranych kmerov v kvapalnom médiu bol pouzity prida-
vok bakteridlneho surfaktantu a prirodnych materialov (brec¢tanové
listy, borovicové ihlicie). Aplikacia prirodnych materialov sa ukézala
ako vhodnejSia moznost za u¢elom dosiahnutia zvySenej biodegra-
dacie PAH. S vyuzitim ihli¢ia ako prirodnej stimulujucej latky, degra-
dacia fenantrénu kmefiom Rhodococcus erythropolis bola 5-krat
vy$Sia a kmenom Flavobacterium sp. az 9-krat vyS$Sia v porovnani
s degradaciou bez pouzitia tejto latky.

This diploma thesis was focused on isolation microorganisms from
contaminated sediments, supposed to have the ability to degrade
polycyclic aromatic hydrocarbons (PAH). The sediments were sam-
pled from river Slatina, the contaminated site near town Zvolen. In
this area is highly developed wood and engineering industry, which
probably caused the high PAH content in these natural components.
Eighteen autochthonous bacterial strains were selected by the culti-
vation method, and two best growing strains were chosen and sub-
sequently used to study the biodegradation of PAH congeners in
a liquid medium. An addition of bacterial surfactant (rhamnolipid) and
natural materials (ivy leaves, pine needles), was used to increase the
degradation activity of selected strains in the liquid medium. The
application of natural materials has proven to be a more appropriate
option in order to achieve increased PAH biodegradation. With the
pine needles as a natural stimulant, phenanthrene degradation was
up to 5 times higher by strain Rhodococcus erythropolis and up to 9
times higher using strain Flavobacterium sp. compared to degrada-
tion without this stimulant.

Bc. Monika Krauskova (Skolitel Ing. Katarina Furdikovd, konzultant
Ing. Lucia Bajnociova)

VPLYV CISTEJ KULTURY SACCHAROMYCES i
CEREVISIAE NA PRCHAVY PROFIL ODRODOVEHO ViNA
RIZLING RYNSKY

INFLUENCE OF THE PURE CULTURE OF
SACCHAROMYCES CEREVISIAE ON THE AROMATIC
PROFILE SUBSTANCES IN VARIETAL WINE RIESLING

Tato praca sa venovala prchavym aromatickym latkam podielaju-
cich sa na aréme Rizlingu rynskeho. Analyzoval sa hroznovy must
a vina fermentované pomocou autochtonnej a komerénej Cistej kul-
tury kvasinky Saccharomyces cerevisiae. Aromaticky profil bol ana-

lyzovany pomocou komprehesivnej dvojrozmernej plynovej chroma-
tografie. Zistilo sa, Ze v hroznovom muste bol oproti vinam niekolko
nasobne niz8i pocet esterov. Karbonylové zlu¢eniny v testovanych
vzorkach vin klesli o 70 az 90 %. Identifikovali sa terpenoidy podie-
[ajuce sa na charakteristickej arome Rizlingu rynskeho a to: a-terpi-
neol, B-damascendn citronelol, linalol, nerol a 1,1,6-Trimetyl-1,2-di-
hydronaftalén. Spomedzi vy&Sich alkoholov, najvy$Siu relativnu
koncentraciu mal izoamylalkohol a fenyletylalkohol. Prchavé sirne
zlu€eniny boli identifikované len v analyzovanych vinach.

This thesis was focused on volatile compounds forming aromatic
profile of Riesling. Grape must and wine, which were fermented by
autochthonous, commercial and pure culture yeast Saccharomyces
cerevisiae has been analysed by comprehensive two-dimensional
gas chromatography. The grape must contained significantly less
esters compared to wine. Carbonyl compounds in test samples of
wine decreased by 70 to 90%. Terpenoids taking part in the charac-
teristic aroma of Riesling included: a-terpineol, B-damascendn citro-
nelol, linalol, nerol and TDN have been identified. The highest relati-
ve concentration of fusel alcohols included isoamyl alcohol and
phenethyl alcohol. Volatile sulfur compounds have been detected
only in wines.

Bc. Katarina Masarova (Skolitel: doc. Ing. Milan Certik, PhD., kon-
zultant: Ing. Peter Gajdo$, PhD.)

KONSTRUKCIA REKOMBINANTNYCH KVASINIEK PRE
PRODUKCIU BIOPALIV

CONSTRUCTION OF RECOMBINANT YEAST FOR
BIOFUEL PRODUCTION

Yarrowia lipolytica je nepatogénna ascomycétna tukotvorna kva-
sinka, ktora je velmi odliSna od ¢asto skumanych kvasiniek vzhla-
dom na svoju fyzioldgiu, genetiku a molekularnu biolégiu. Ma uplat-
nenie v genetike, molekularnej bioldgii, ale aj v potencidlnych
priemyselnych aplikaciach pre produkciu lipofilnych metabolitov.
Y. lipolytica mé& sekvenovany cely gendém a ma k dispozicii pocetné
genetické nastroje. Tato praca bola zamerana na vytvorenie PUT
(promoter-terminator) dizrupénej kazety a na deléciu FAD2 génu
z auxotrofného kmenfa Po1d kvasinky Y. lipolytica. UspeSnost de-
|écie sa overovala na urovni metabolitov analyzou mastnych kyselin.
Zistilo sa, ze dele€¢ny kmer Po1d Afad2 tvoril va€Sie mnozstvo kyse-
liny olejovej (77,4 %), a naopak netvoril Ziadnu kyselinu linolovd. Da-
lej sa praca zaoberala inzerciou FAE1 génu do dele¢ného Po1ld
kmena. Uspesne sa ziskal plazmid nesuci optimalizovany FAE1 gén,
ktory sa mdze v buduicnosti vyuzit na pripravu prototrofného Po1d
kmena z kvasinky Y. lipolytica. Tento mutant by bol schopny premie-
fat kyselinu olejovu na kyselinu erukovu.

Yarrowia lipolytica is a non-pathogenic ascomycetes oleaginous
yeast that is very different from the often investigated yeasts due to
its physiology, genetics and molecular biology. This yeast has been
found to be useful in genetics and molecular biology as well as in
potential applications for production of lipophylic metabolites. Y. /i-
polytica has a sequenced whole genome and numerous genetic to-
ols based on this strain have been prepared. This work has been
focused on the creation of the PUT (promoter-terminator) disruption
cassette and on the deletion of the FAD2 gene from the auxotrophic
strain Po1d of Y. lipolytica yeast. The success of the deletion was
verified at metabolite level by analysis of fatty acids. The deletion
strain Po1d Afad2 was found to contain more oleic acid (77.4%) and
did not form any linoleic acid. The thesis was focused also on inser-
tion of the FAET gene into the deletion Po1d strain. A plasmid car-
rying optimized FAE1 gene was obtained that can be used in the fu-
ture to produce a prototrophic Po1d strain from Y. lipolytica yeast.
This mutant would be able to convert oleic acid to erucic acid.

Bc. Katarina Michiova (Skolitel: doc. Ing. Milan Certik, PhD , kon-
zultant: Ing. Tatiana Klempova, PhD.)

BIOTECHNOLOGICKE ZHODNOTENIE ODPADOVYCH
OLEJOV HUBOU MORTIERELLA ALPINA
BIOTECHNOLOGICAL EVALUATION OF WASTE OILS
USING MICROBIAL STRAIN MORTIERELLA ALPINA

Diplomova praca sa zaoberala moznostou biotechnologického
spracovania odpadovych substratov akymi su kafilérne tuky alebo
pouzité odpadové oleje vlaknitou hubou Mortierella alpina. Mortierel-
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la alpina je tukotvorny mikroorganizmus schopny dobre rast na réz-
nych lipofilnych substratoch a zaroven produkovat biologicky aktivne
polynenasytené mastné kyseliny, a to najma kyselinu arachidénovd,
ktora nachadza uplatnenie v potravinarskom, vyzivovom, krmovinar-
skom i farmaceutickom priemysle. Pouzitie odpadového oleja a kafi-
Iérneho tuku ako zdrojov uhlika v médiu viedlo k priblizne 5,5-nasob-
nému urychleniu rastu kmena Mortierella alpina CCF 2861, avSak
zaroven spomalilo biosyntézu kyseliny arachidénovej, a to az 5-na-
sobne. Pridavok fosfore¢nanovych iénov tento problém c&iasto¢ne
vyriesil, biosyntéza kyseliny arachidonovej sa zrychlila 2,5-nasobne.
Na zaklade ziskanych udajov sa stanovilo zloZenie idealneho média
na produkciu kyseliny arachidonove;.

This diploma thesis dealt with the possibility of biotechnological
treatment of waste products, such as rendered fats or waste cooking
oils by fungus Mortierella alpina. Mortierella alpina is an oleaginous
microorganism capable of growing well on different lipophilic sub-
strates while producing biologically active polyunsaturated fatty
acids and especially arachidonic acid, which is used in the food,
nutrition, animal feed and pharmaceutical industry. Use of waste co-
oking oil and rendered fat as carbon sources in the medium has led
to an approximately 5.5 times better growing speed of strain Mortie-
rella alpina CCF 2861, but at the same time the arachidonic acid
biosynthesis was 5 times slower. Addition of phosphate partially sol-
ved this problem; arachidonic acid biosynthesis was this time 2.5 ti-
mes faster. From the data obtained we have found the ideal medium
for production of arachidonic acid.

Bc. lveta Mitova, rod. Pramukova (Skolitel: doc. Ing. Daniela Smo-
grovicova, PhD., konzultant: Ing. Julia Caplova)

SELEKCIA KVASINIEK NA PRIPRAVU
NiZKOALKOHOLICKYCH PiV

SELECTION OF YEAST FOR LOW-ALCOHOLIC BEER
PRODUCTION

Cielom diplomovej prace bolo otestovat produkciu etanolu 120
mutantnych kmerov obsahujucimi deléciu v neesencialnych génoch
nachadzajucich sa v genetickej informacii kvasinky Saccharomyces
cerevisiae. Koncentracia etanolu bola stanovena pomocou vyso-
koucinnej kvapalinovej chromatografie. Kvasinky s mutaciami v nie-
ktorych génoch boli v literatdre popisané, Ze produkuju znizené
mnozstvo etanolu, takZze by mohli byt vyuzité na produkciu nizkoal-
koholickych piv. Délezitou ulohou bolo uréenie vhodnych podmienok
fermentéacie prebiehajicej v malom objeme (1,5ml) v 96-jamkovych
mikroplatni¢kach. Koncentracie etanolu sa pohybovali v rozmedzi
od 2,5 % obj. etanolu (gén THR4) do 3,9 % obj. etanolu (gén DALS82).

The aim of the diploma thesis was to determine the ethanol produ-
ction of 120 mutant strains containing deletion in the non-essential
genes in the genetic information of the yeast Saccharomyces cerevi-
siae. Ethanol concentration was determined using the high-perfor-
mance liquid chromatography. According to the literature, yeasts
with mutations in some genes were said to have a reduced ability to
produce ethanol, and could be used for low-alcoholic beer produc-
tion. The essential task was identifying the appropriate conditions for
fermentation in a small volume (1.5ml) in the 96-Well-Plate-Plant.
Ethanol concentration ranged from 2.5% v/v (THR4 gene) up to 3.9%
v/v (DAL 82 gene).

Bc. Lenka Mokranova (Skolitel: doc. Ing. Martin Rebro$, PhD., kon-
zultant: Ing. Vladimir Krasfan)

VYUZITIE MINIATURIZOVANYCH FERMENTACNYCH
TECHNIK PRE MIKROBIALNE SKRININGY
APPLICATION OF MINIMIZED FERMENTATION
TECHNIQUES FOR MICROBIAL SCREENINGS

Pocas produkcie bionafty vznikd znaéné mnozstvo vedlajSieho
produkitu — odpadového glycerolu. Viaceré mikroorganizmy su
schopné vytvorit z glycerolu produkty s vy§Sou pridanou hodnotou.
AvSak odpadovy glycerol obsahuje mnozstvo necistét inhibujucich
rast a produkciu mikroorganizmov, ako je metanol, etanol, anorga-
nické soli a metylestery mastnych kyselin. V tejto praci bol skimany
vplyv vybranych necistét na mikroorganizmus Clostridium butyricum
DSM 4279 a Escherichia coli BL 21 (DE3). Taktiez sa stanovil inhi-
bi¢ny vplyv odpadovych glycerolov pripravenych z rozli¢nych vstup-
nych surovin na rast uvedenych mikroorganizmov. Uvedené mera-

nia boli realizované mikroplatni¢kou metddou kultivacie a nasledne
preverené na laboratérnych fermentoroch. Jednotlivé vysledky boli
medzi sebou porovnavané pomocou patdesiatpercentnej a stoper-
centnej inhibi¢nej koncentréacie.

During the production of biodesiel, crude glycerol is produced as
a by-product in significant amount. Several microorganisms can con-
vert glycerol into products with higher-added value. However, crude
glycerol contains a number of impurities inhibiting the growth and
production of microorganisms such as methanol, ethanol, inorganic
salts and fatty acid methyl esters. In this work the influence of selec-
ted impurities on the microorganism Clostridium butyricum DSM
4279 and Escherichia coli BL 21 (DE3) was investigated. The inhibi-
tory effect of crude glycerols prepared from various feedstocks was
also determined for the growth of the microorganisms. The measure-
ments were made by microplate cultivation method and then proved
on laboratory fermenters. The individual results were compared with
each other using a fifty and one hundred percent inhibitory concen-
trations.

Bc. Lukas Rada (3kolitel: doc. Ing. Vladimir Stefuca, PhD.)

VYVOJ METOD IZOLACIE AUKUBINU Z PLANTAGO
LANCEOLATA

DEVELOPMENT OF METHODS FOR AUCUBIN
ISOLATION FROM PLANTAGO LANCEOLATA

Cielom prace bolo vypracovanie metodickych postupov laboratér-
nych analyz a navrhov metdd fermentacného odburania sacharidov
zo skorocelovych extraktov pomocou vhodného mikroorganizmu
v ramci projektu zameraného na izolaciu aukubinu zo skorocelu ko-
pijovitého. Vodny skorocelovy extrakt bol analyzovany na obsah
glukézy pomocou glukézooxidazového testu a pomocou HPLC
s iénmenicovou kolénou. HPLC metdéda sa ukazala vhodnejSia
na tento typ analyzy. Lowryho metdédou bol Uspesne stanoveny ob-
sah celkovych bielkovin v extrakte. Koncentracie glukézy a bielkovin
variruju v ramci r6znych Sarzi. So vSetkych mikroorganizmov schop-
nych fermenta¢ne odburat glukdzu, bol najvhodnejsi mikroorganiz-
mus Saccharomyces cerevisiae, ktory odbural glukézu na 100 %
pocas 24 hodinovej fermentécie. Alginatové imobilizaty s obsahom
S. cerevisiae boli testované na operaénu stabilitu poc¢as 4 cyklov fer-
mentacie a boli stanovené hodnoty kinetickych parametrov fermen-
tacného odburania glukézy pre K, =9-10°g/l a V. = 0,353 g-I"-s™

Aim of this diploma thesis was development of laboratory analysis
methods and proposition of fermentation reduction of saccharides in
ribgrass extract by suitable microorganism. This thesis is part of pro-
ject focused on aucubin isolation from Plantago lanceolata. Water
extract of ribgrass was analyzed for glucose content on glucose oxi-
dase test and on HPLC with ion exchange column. HPLC method
was proven more suitable for this analysis. Lowry’s method of total
protein content assessment was performed successfully. Concentra-
tion of glucose and proteins varies from batch. Saccharomyces cere-
visiae were most adequate amongst other screened microorganism,
with almost 100 % reduction of glucose in 24 hours. Also, alginate
particles with immobilized S. cerevisiae were tested for operation
stability and kinetic parameters of fermentative reduction of glucose
amount were assessed for K= 9-10°g/l a V., = 0.353 g-I""-s™

Bc. Miroslava Rovna (Skolitel: doc. Ing. Katarina Dercovd, PhD.,
konzultant: Ing. Katarina Laszlova)

MOZNOSTI ZVYSOVANIA BIODEGRADACIE
POLYCHLOROVANYCH BIFENYLOV VYUZITIM
BIOSURFAKTANTOV

BIOSURFACTANT ENHANCED BIODEGRADATION OF
POLYCHLORINATED BIPHENYLS

Cielom diplomovej prace bolo Studium bakteridlnych kmenov, izo-
lovanych z kontaminovanych sedimentov zo StraZzskeho kandla, ich
biodegradacnych schopnosti a Studium toxického ucinku vybranych
biosurfaktantov a syntetickych surfaktantov na ich rast. Polychléro-
vané bifenyly (PCB) su antropogénne organické zlu€eniny, ktoré sa
v prirode nevyskytovali do zaciatku 20. storoCia. Alternativnou meté-
dou remedidcie na oSetrenie zivotného prostredia znecisteného PCB
je pouzitie biosurfaktantov. Biosurfaktanty vdaka amfifilnej Strukture
zvacsuju povrch hydrofébnej zluceniny, ¢im sa zvySuje biodostup-
nost tychto substratov a menia sa vlastnosti bunkového povrchu
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baktérii. Vysledkom je zlepSenie bakteridlneho rastu a degradacie
uhlovodikov baktériami pritomnymi v znedcistenej pode. Najvyssiu
toxicitu voci rastu mal ramnolipid, ktorého hodnota IC,, pre R. ruber
bola 331,1 mg/l a pre S. maltophilia 831,8 mg/I. Najmenej toxicky bol
saponin, ktory nevplyval na rast Studovanych bakterialnych kmerov.
NajvysSie percento biodegradacie PCB (78 %) bolo dosiahnuté v pri-
tomnosti bakterialneho kmefa A. xylosoxidans pridavkom syntetic-
kého surfaktantu Tween 80, s koncentraciou rovnou 5-nasobku KMK
a bifenylu (1 g/l) pridanych suéasne.

The purpose of this diploma thesis was the study of the biodegra-
dation abilities of PCB-degraders isolated from the contaminated
sediments of Strazsky kanal and the study of the toxicity of selected
biosurfactants and synthetic surfactants against the bacterial growth.
Polychlorinated biphenyls (PCBs) are organic man-made chemicals
that never existed in nature until the 1900s. An alternative method of
remediation technology of the environment contaminated with PCBs
is the use of biosurfactants. Due to their amphiphilic structure, bio-
surfactants increase the surface area of hydrophobic substances,
increase the water bioavailability of such substances and change the
properties of the bacterial cell surface. The result is enhanced growth
and degradation of contaminants by hydrocarbon-degrading bacte-
ria present in polluted soil. As the most toxic surfactant was observed
rhamnolipid, which inhibitory concentration value IC4, against the
bacterial growth of strains R. ruber was 331.1 mg/l and against
S. maltophilia 831,8 mg/l. The lowest toxicity for the bacterial growth
was observed in the case of addition of saponin. There was obser-
ved an increased biodegradation of PCBs (78 %) by bacterial strain
A. xylosoxidans in the presence of Tween 80 at a concentration of
five times the critical micellar concentration and biphenyl (1 g/l) ad-
ded simultaneously.

Bc.Tomas Sahul€ik (Skolitel: Ing. Tatiana Klempové, PhD.; konzul-
tant: doc. Ing. Milan Certik, PhD.)

BIOTECHNOLOGICKA PRIPRAVA C20-
POLYNENASYTENYCH MASTNYCH KYSELIN
BIOTECHNOLOGICAL PRODUCTION OF
C20-POLYUNSATURATED FATTY ACIDS

Tato diplomova praca sa zaoberala problematikou produkcie poly-
nenasytenych mastnych kyselin v procese polosuchych kultivacii
vlaknitou hubou Mortierella alpina s pouzitim pSeni¢nych otrib ako
substratu. Snahou bolo obohatit tento substrat najma o kyselinu
arachidénovu a eikozapentaénovu. Obohateny bioprodukt bude na-
sledne pouzity ako pridavok do krmiva pre brojlerové kur¢ata, ktorym
sa do svaloviny akumuluju tieto pre ¢loveka esencialne mastné kyse-
liny a po konzumacii mésa sa dostanu do fudského organizmu. Tieto
polynenasytené mastné kyseliny poskytuji mnozstvo zdravotnych
benefitov. Skimali sme viacero parametrov ovplyvriujucich produk-
ciu ARA a EPA. Najvys$si vytazok sme ziskali kultivaciou na psenic-
nych otrubach s pridavkom fosfore€nanu draselného a $alvie na za-
Ciatku kultivacie, pridavkom submerzného mycélia s fanovym olejom
v 4. dni kultivacie a v chladovom prostredi (5 °C) od 7. dha a to 20
mg/g bioproduktu ARA a EPA 1,9 mg/g bioproduktu.

This diploma thesis dealt with production of polyunsaturated fatty
acids using fungal strain Mortierella alpina in process of solid-state
fermentations with wheat brans as substrate. The aim of the work
was to enrich the substrate with arachidonic and eicosapentaenoic
acid. Fermented bioproduct would be used as supplement into com-
mercial feed for broiler chicken. The numerous parameters were tes-
ted and the best yield was achieved using wheat bran with addition
of sage (5 % w/w), potassium phosphate and mycelium of Mortierel-
la alpina obtained from four days cultivation with presence of linseed
oil. The wheat brans were subsequently transferred into cold envi-
ronment (5° C) from seven days cultivation. Obtained yields were
20 mg of arachidonic acid/g bioproduct and 1.9 mg of eicosapentae-
noic acid/g bioproduct.

Bc. Ivana Satnikova (Skolitel: doc. Ing. Milan Certik, PhD., konzul-
tant: Ing. Tatiana Klempova, PhD.)

UMBELOPSIS ISABELLINA AKO ZDROJ BIOAKTIVNYCH
LIPOFILNYCH LATOK

UMBELOPSIS ISABELLINA AS A SOURCE OF
BIOACTIVE LIPOFILIC SUBSTANCES

Cielom tejto prace bolo zistit podmienky, ktoré zabezpecia najlep-
Sie vytazky kyseliny gama-linolénovej a betakaroténu pri pouziti pro-
dukéného kmena Umbelopsis isabellina CCF 2412. Produkciu sledo-
vanych metabolitov ovplyviuju zdroje uhlika, testovala sa preto
laktéza, srvatka, skrob, maltéza, fruktdza, glukdza, sachardza a gly-
cerol. Najvy$Sie vytazky dualnej produkcie sa dosiahli pri pouziti
maltézy s hodnotami pre kyselinu gama-linolénovu 234,25 mg/l a be-
takaroténu 106,05 mg/l. NajnevhodnejSim zdrojom sa preukazala
byt sacharéza, s vytazkami pre kyselinu gama-linolénovu 5,20 mg/|
a betakaroténu 2,32 mg/l. Dal$im faktorom bolo pouzitie r6znych
zdrojov dusika. Skumané boli kvasni€ny autolyzat, corn steep, lyzin,
séjovy protein a pepton, pricom pri poslednych troch sa skumalo aj
ako sa zmeni produkcia pridavkom YNB. Najlepsie vytazky dosaho-
val corn steep s hodnotami pre kyselinu gamma-linolénovu a beta-
karotén 297,23 mg/l a 124,96 mg/l. Najnevhodnejsie bolo pouZitie
distého lyzinu, pri ktorom dosahovala kyselina gamma-linolénova
vytazok 56,32 mg/l a betakarotén 10,47 mg/I.

The main focus of this thesis was to determine the conditions,
which secure the best production of beta carotene and gama-linole-
nic acid with usage of productive base Umbelopsis isabellina CCF
2412. Production of these metabolites is influenced by carbon sour-
ces, therefore lactose, whey, starch, maltose, fructose, glucose, su-
crose and glycerol have been tested. The highest amount of dual
production was reached with usage of maltose, with values of ga-
ma-linolenic acid 234.25 mg/l and beta carotene 106.05 mg/l. The
least suitable source turned out to be sucrose, with extracts of ga-
ma-linolenic acid 5.20 mg/l and beta carotene 2.32 mg/l. Another
factor was represented by usage of different sources of nitrogen.
The examination was focused on yeast extract, corn steep, lysine,
soy protein and peptone. While the last three were also examined to
find out how the production would change with the addition of YNB.
The greatest amount of extracts was reached with usage of corn
steep, with values of gamma-linolenic acid 297.23 mg/l and beta ca-
rotene 124.96 mg/l. The least suitable source to use turned out to be
pure lysine. In this case the value of extract from gamma-linolenic
acid was 56.32 mg/l and beta carotene reached 10.47 mg/I.

Bc. Petra Smihulova (3kolitel: Ing. Helena Hronska, PhD.)

BIOTECHNOLOGICKA PRIPRAVA TRANS-KARVEOLU
BIOTECHNOLOGICAL PREPARATION OF TRANS-
CARVEOL

Terpény su prchavé zlu€eniny v prirode rozSirené najma v réz-
nych druhoch ovocia, zeleniny a kvetov (pomarané, rasca, képor,
mata a iné), ako ich sekundarne metabolity. Karveol patri do skupiny
cyklickych monoterpenoidov a vyskytuje sa v dvoch enantiomérnych
formach (cis- a trans-). Trans-karveol mdze byt syntetizovany che-
micky extrakciou priamo z rastlin, alebo biotechnologicky s vyuZitim
biokatalyzatorov. Mikrobidlne sa pripravuje konverziou D-limonénu
pomocou bakteridlnych rodov Celullosimicrobium, Rhodococcus
a Pseudomonas. Tato diplomova praca bola zamerana na biotech-
nologickd produkciu trans-karveolu pomocou vybranych kmerov
baktérii Rhodococcus sp. V experimentoch boli pouzité tieto bakteri-
alne kmene, kultivované v parach organickych rozpustadiel. Boli
uskutocnené experimenty s ciefom najst optimalne podmienky kulti-
vacie tychto mikroorganizmov a optimalne podmienky pre biotrans-
forméciu D-limonénu na trans-karveol.

Terpenes are volatile compounds that can be found in nature in
different kinds of fruits, vegetables and flowers (orange, cumin, dill,
mint etc.) as their secondary metabolites Carveol belongs to the
group of cyclic monoterpenoids and exists in two enantiomeric forms
(cis- and trans-). Trans-carveol can be synthesized by chemical ex-
traction directly from the plants or biotechnologically using biocata-
lysts. Microbially it is prepared by converting D-limonene using the
bacteria families of Celullosimicrobium, Rhodococcus and Pseudo-
monas. This diploma thesis dealt with the biotechnological produc-
tion of trans-carveol using selected families of bacteria Rhodococcus
sp. The bacterial families used in the experiments were cultivated in
the vapors of organic solvents. The experiments were realised with
aim to find optimal conditions for cultivation of these microorganisms
and to find optimal conditions for biotransformation of D-limonen to
trans-carveol.



