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Sledovani ucinku kyseliny
p-aminomaselné na rajce

Aneta Autratovd, AneZka Zdadnikovd
konzultant: Mgr. Hana Holubovd
konzultant: Mgr. Martin Solansky

Stredni priimyslovd Skola chemickd, pFispévkovd organizace
Vranovskd 65, 621 00 Brno, Ceskd republika
anetautratova@seznam.cz, chroaza@gmail.com

V této préci jsou sledovany ucinky kyseliny f-aminomaselné (BABA) na rost-
linu rajcete jedlého (Solanum lycopersicum cv. Marmande) z hlediska koncentrace
BABA a doby jejiho ptisobeni. BABA je aminokyselina vyznacujici se tim, Ze se u
nékterych rostlin chova jako elicitor. To znamend, Ze umi vyvolat podobnou obra-
nou reakci, jakou vyvolava patogenni organismus, kdy posili celkovou odolnost
rostliny viici celému spektru patogennich mikroorganismii. Toho by se v budoucnu
mohlo vyuZivat pro biodegradabilni postfiky, které by rostlinu pfirozenou cestou
ochranily pfed patogennimi organismy.
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Stanoveni ergotovych alkaloidi

Jan Bednar
Externi vedouci a konzultant: Ing. Martina Cumova, Ph.D.
Skolni vedouci price a konzultant: Ing. Tomas Burianek

Stiedni pritmyslovd skola chemickd Brno, Vranovskd, prispévkovd organizace
Vranovskd 65, 614 00, Brno — Husovice, Ceskd republika
Jan.Bednar.96@seznam.cz

Ergotove alkaloidy jsou mykotoxiny produkovane pfevazné houbami z rodu
Claviceps, které parazituji na obilovinach a nékterych travach. Tato prace se za-
byvala stanovenim téchto alkaloidi ve sklerociich, jejichz mnozstvi je legislativné
regulovano jak v potravinach, tak v krmivech.

V ramci pfedkladane studie byla vyvinuta a optimalizovana metoda, vyuzi-
vajici moderni analyticke postupy a instrumentaci zaloZene na vyuziti kapalinove
chromatografie ve spojeni s hmotnostné spektrometrickou detekci. Tato metoda
byla pouZzita pro monitorovani obsahu alkaloidt ve sklerociich, ktere pochazely z
riiznych odriid je¢mene, péstovaneho v riiznych lokalitach v Ceske republice. Dale
byl stanoven obsah ergotovych alkaloidt v pSeni¢nych sklerociich a v krmivech.

Kli¢ova slova — hmotnostni spektrometr; krmivo; mykotoxiny; namelove al-
kaloidy; QuEChERS; sklerocie; ultra u¢inny kapalinovy chromatograf
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Stanoveni sojovych fytoestrogenu
v potravinach

Lenka Jilkova
Mgr. Tomds Kasparovsky, Ph.D.
Ing. Tomas Buridnek

Stiedni priimyslovd skola chemickd Brno, pfispévkovd organizace,
Vranovskd 65, 614 00 Brno-Husovice
lenka.jilek@email.cz

Fytoestrogeny jsou latky, které vykazuji blahodarné ti¢inky na zdravi clovéka a
jsou produkty rostlin a vykazuji estrogenni aktivitu podobné jako lidské pohlavni
hormony. V séji se vyskytuji tfi hlavni latky: daidzein, genistein a glycitein.
Mohou byt soucasti fady krmnych komponent bézné pouzivanych ve vyzivé
vysokoprodukénich dojnic. Pfi jejich metabolismu dochazi k prostupu mimo jiné i
do mléka a tim pfispivaji ke zvySeni jeho zdravotniho benefitu.

Ma prace se zabyva stanovenim fytoestrogennich latek v mléce ¢i jinych
mléénych produktech metodou vysokotcinné kapalinové chromatografie s detek-
torem pro hmotnostni spektrometrii.

Kli¢ova slova: Equol, daidzein, fytoestrogeny, isoflavony, mléko, jogurt, hmot-
nostni spektrometrie
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Porovnavani metod méreni koncentrace
proteint

Filip Kardsek, Mvartin Siegl
doc. Mgr. Lukds Zidek, Ph.D.

Stedni priimyslovd skola chemickd Brno, pfispévkovd organizace,
Vranovskd 65, 614 00 Brno-Husovice
rhi22@hotmail.cz

Prace pojedndva o metodach méfeni koncentrace proteinti. Proteiny jsou
stéZejni soucasti organismii a podileji se na jeho spravném fungovani. Méfeni
koncentrace proteinti 1ze provadét pomoci mnoha rtiznych metod fungujicich na
rtiznych principech. V praci se snaZzime porovnat jednotlivé metody, a to jak z hle-
diska jejich ti¢innosti, tak i z pohledu rychlosti provedeni metody apod. Prace je
rozdélena na ¢ast teoretickou a ¢ast praktickou. V teoretické ¢asti pfinaSime infor-
mace o pouzitych metodach a v praktické ¢asti uvadime jednotlivé postupy méfeni
a konkrétni vysledky. V praci je také uveden popis prokaryotického expresniho
systému bakterie E. coli, pomoci néhoZz byl pfipraven protein MAP2c, na kterém
jsme nasledné provadéli dand méteni. Neobvyklou casti nasi prace je pak nuklearni
magneticka rezonance (NMR), kterd se bézné k urcovani koncentrace proteinti
nepouziva, ovSem my jsme se rozhodli do nasi prace tuto metodu zaclenit, aby-
chom ji vyzkouseli a mohli jeji vysledky porovnat s vysledky ostatnich metod.

Klicova slova: Protein, stanoveni koncentrace, spektrometr, exprese, metoda
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Rust enterotoxigennich kmenti Bacillus
cereus v kojeneckém mléce

Dominilfa Kréalova
Vedouci: MVDr. Sarka Bursovd, Ph.Dr
Konzultant: Mgr. Lubos Holy, Ph.Dr

Stiedni priimyslovd skola chemickd, ptispévkova organizace
Vranovskd 65, 614 00, Brno-Husovice,
domca.krcalova @gmail.com

Cilem prace bylo posoudit schopnost rstu a produkci toxint
u vybranych sbirkovych kmenti Bacillus cereus v obnoveném ko-
jeneckém  mléce  (pocateni  kojeneckd  suSena  mlééna  vyziva),
a to v zavislosti na teploté skladovani (8, 15 a 24 °C) a pocatecni koncentraci spor
v suseném mléce (nizké inokulum —fadoveé 10 KT].g" a vysoké inokulum — fadoveé
10°KT].g™"). K detekci pfitomnosti diarhogennich enterotoxint byla pouzita imuno-
chromatografickd metoda GLISA (Gold Labelled ImmunoSorbent Assay). Oproti
plivodnimu zaméru byla studie rozsifena také o hodnoceni produkce emetického
toxinu — cereulidu, a to na zakladé detekce markerového proteinu, ktery je syn-
tetizovan spolecné s emetickym toxinem. I v tomto pfipadé byla vyuzita metoda
GLISA.

Klicova slova: Bacillus cereus, GLISA, enterotoxiny, emeticky toxin

14



Vyroba a charakterizace bionafty

Zderika Hartmanovd, Jitka Odehnalovd
Konzultant: Ing. Josef Jankii

Stiedni priimyslovd skola chemickd, ptispévkova organizace
Vranovskd 65, 614 00, Brno-Husovice,
jitkal36@email.cz

Nase prace pojednava o stru¢nych informacich o bionafté a jeji vyrobé. Roze-
braly jsme problematiku bionafty, jeji vliv na zZivotni prostfedi a na pohonné sys-
témy automobil{i. Dale Vas seznamime s problémy pii vyrobé bionafty, se kterymi
jsme se setkaly v pribéhu nasi vyroby. Na zadvér Vam povime celkové vysledky
naseho méfenti, jejich zhodnoceni, naplnéni nasich cilti a naSe ndzory na pouzivani
bionafty jako paliva pro denni uzivani.

Klicova slova: alkohol, bionafta, esterifikace, katalyzator, olej, palivo, zivotni
prostiedi
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Mikrobiologicka kontaminace
kosmetickych vyrobki

Lenka Pavlikova, Terezie Plucarovd
Vedouci pnicev: Ing. Andrea Hdronikovd, Ph.D.,
Ing. Stépdanka Trachtovd,Ph.D.

Stiedni priimyslovd skola chemickd v Brné
Vranovska 65, 613 00, Brno, CR
Email: lenka-pavlikova@seznam.cz

V nasi praci se zabyvame mikrobiologickou kontaminaci kosmetickych vyrobki
— konkrétné vlivem dvou konzervantii o riznych koncentracich na vyskyt a riist
mikroorganismi v krémech. Jejich patogenni kmeny predstavuji pro spotfebitele
zdravotni riziko.

Ovéfeni ucinnosti konzervantti jsme provedly prostfednictvim specifickych
mikrobiologickych test pro kosmetické vyrobky (MIC test, Koko Schiilke test)
i metod molekuldrni biologie (PCR). Byla provedena fizena kontaminace krémt
vybranym druhem bakterie a kvasinky, na kterych byl dale sledovan vliv jiz
zminénych konzervantti.

Klicova slova: krém, kontaminace, MIC test, Koko Schiilke test, Polymerazova
fetézova reakce
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Stanoveni obsahu amiloridu
a hydrochlorothiazidu

Klaudie Ramszovd
vedouct prdce: Ing. Dana Varikovd, Ph.D
konzultant: Ing. Myslivec Jiti

Stredni priimyslovd skola chemickd akademika Heyrovského, Ostrava,
prispévkovd organizace
obor:Aplikovand Chemie
Stiredoskolskd 2854/1, Ostrava-Zibieh, 700 30
13ramszova@spsch.eu

V této praci jsem se zabyvala stanovenim obsahu latek v tabletdch Amilorid. V
tvodu je nastinén cil mé prace. V teoretické ¢asti je pak popis samotného pfipravku
ametoda HPLC, se kterou jsem pracovala. V praktické ¢asti naleznete pfesny post-
up préce a déle vysledky. V zavéru jsou tyto vysledky zhodnoceny.

Klicova slova: HPLC, Amilorid, Chromatograf, Kolona, Stacionarni faze, Mo-
bilni faze, Separace, Reten¢ni ¢as, Vzorky
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Stanoveni obsahu antioxidantu
v zeleném caji

Markéta Stejdirovd
Ing. Michal Skavrada, Ph.D.,
doc. Ing. Jan Fischer, CSc.

Gymmndzium, Policka, ndbiezi Svobody 306 572 01 Policka

marky.stej@gmail.com

Tato prace se zabyva analytickym stanovenim obsahu antioxidantti ve vzorcich
zeleného caje. Prvni cast je vénovéana stanoveni antioxida¢ni aktivity téchto latek
pomoci spektrofotometrickych metod ABTS a DPPH, které vyuzivaji schopnosti
antioxidantti zhaSet syntetické radikaly. Po provedené optimalizaci uvedenych
metod bylo provedeno stanoveni antioxidacni aktivity u 5 vzorkii porcovaného a
5 vzorkii sypaného zeleného caje. V druhé casti prace bylo provedeno kvantita-
tivni stanoveni 21 fenolickych latek odpovédnych za antioxida¢ni aktivitu v 6
vybranych vzorcich zeleného caje. K tomuto tcelu bylo vyuzito optimalizované
metody HPLC/MS s vyuzitim MRM ptfechod.

Klicova slova: zeleny caj, antioxidacni aktivita, katechiny, fenolickeé latky, VIS
spektrometrie, ABTS, DPPH, HPLC/MS
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Problematika vyskytu farmaceutickych
latek v zivotnim prostfedi a moznosti
jejich eliminace

Jan Vespalec
prof. RNDr. Milada Vivrovd, CSc.

Stiedni pritmyslovd skola chemickd Brno
Vranovska 65, 614 00 Brno, CR
Jan.Vespalec@gmail.com

Tato prace vypracovana v ramci SOC pojednava o problematice farmaceutick-
ych latek vyskytujicich se jako kontaminanty v odpadnich vodach. Teoreticka cast
je zaméfena na objasnéni vlivu pokrocilych oxidacnich procesti (AOP) u tfech sku-
pin farmaceutickych latek, a to nesteroidnich antiflogistik (NSAID), makrolidovych
antibiotik (MAK) a sulfonamidovych antibiotik (SAM). Prace popisuje pfitomnost
téchto 1é¢iv v distirnach odpadnich vod, ve vztahu k Zivotnimu prostfedi. Experi-
mentalni ¢ast je zaméfena na vybér a aplikaci vhodné analytické metody ke stano-
veni vybranych 1é¢iv ve vodé. Pro zkoncentrovani a precisténi analytt byla pouzita
extrakce tuhou fazi (solid phase extraction — SPE). Finalni analyza byla provedena
metodou kapalinové chromatografie s UV/VIS a MS detekci. Optimalizovana meto-
da byla nasledné pouzita k analyze uméle kontaminovanych vzorkii pitné vody
pred a po oxidaci pomoci AOP.

Klicova slova: Zivotni prostiedi, nesteroidni antiflogistika (NSAID), mak-
rolidova antibiotika (MAK), sulfonamidova antibiotika (SAM), extrakce tuhou fazi
(SPE), kapalinova chromatografie (LC), hmotnostni spektrometrie (MS), odpadni
voda.
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Studium paschenova zakona

Gabriel Janovsky
vedouct prdce: Ing. Dana Varikovd, Ph.D
konzultant: Doc. Mgr. Michal Farnik, Ph.D., DSc.

Stedni priimyslovd skola chemicki akademika Heyrovského, pfispévkovd organizace
Stredoskolskd 2854/1, Ostrava-Zibieh, 700 30
13janovsky@spsch.eu

Ro¢nikova prace se zabyva fyzikalnimi podminkami pro zapaleni doutnavého
vyboje v plynech, zejména zavislosti zdpalného napéti na soucinu tlaku a vzdale-
nosti elektrod, kterou dobfe popisuje takzvany Paschentiv zakon. Cilem prace je
praktické potvrzeni Paschenova zakona, analyza pfipadnych odchylek méfeni od
jeho obecné platné charakteristiky, a nakonec vysvétlent jejich pficiny.

Kli¢ova slova: Paschentiv zdkon, doutnavy vyboj, zdpalné napéti, Paschenova
kfivka

21



Vliv doby krystalizece a teploty pri
krystalizaci na fotokatalytické ucinky
Ti02:3 a ZrO2 v latkovém poméru

Petr Lodiidnek
Ing. Dana Varikovd, Ph.D.

Stiedni priimyslovd skola chemickd akademika Heyrovského, prispévkovd organizace
Stredoskolskad 2854/1, Ostrava-Zibieh, 700 30

Tato ro¢nikova prace se zabyva piipravou smési TiO, a ZrO, v latkovém
poméru 7:3 pomoci podkritické vody a jeji fyzikalné-chemickou charakterizaci,
konkrétné fotokatalytickou aktivitou. Prace je sloZena z teoretické casti, prak-
tické casti, vysledkii, hodnoceni a zavéru. V ramci teoretické ¢asti jsou popsany
vlastnosti Ti, TiO,, Zr a ZrO, a jejich praktické vyuziti. Déle je vysvétlen zptisob
pripravy téchto oxidii a to hydrolyza titanyl sulfatu a zirkoniumoxonitratu, princip
fotokatalyzy a vysvétleni analytické metody: UV-VIS spektrometrie. Prakticka ¢ast
skyta postup pfipravy smési oxidii, ktery byl pouZzit, provedeni krystalizace, jak
pri zméné objemu, tak teploty a zptisob zjiSfovani vlivu doby krystalizace a teploty
na fotokatalytickou aktivitu dané smési a zjisténi fotokatalytické aktivity oxidaci
azobarviva AO7

Klicova slova: TiO,, ZrO,, fotokatalyticka aktivita
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Zavislost chemiluminiscence na
reakcénich podminkach

Jakub Martikan, Vojtéch Musil
vedouct prdce: Mgr. Radek Matuska

Stredni priimyslovd skola chemickd Brno, Vranovskd 65
Stiedni priimyslovd skola chemickd Brno
vojtamusil@email.cz

Tato prace je vytvofena za ticelem proméfit a zhodnotit doposud neprométfené
zavislosti chemiluminiscence na reakénich podminkach. Déle se v na$i praci
zabyvame objektivnim zhodnocenim syntézy luminolu z bézné dostupnych zdrojt.

V laboratofi organické chemie byl syntetizovan luminol dle nami odladéného
postupu. Na meziprodukty a zadvérecny produkt byla tispésné aplikovana metoda
TLC a zjisténi bodu tani pomoci Koflerova bloku. Zavislosti chemiluminiscence
byly naméfeny na nami sestaveném luminimetru.

Proméfeni chemiluminiscenc¢nich zavislosti dopadlo velice zdafile. Po vyhod-
noceni dat byly ¢astecné popsany neocekdvané a prekvapivé vysledky. Zejména
délky svitovosti a intenzity luminiscence, které nebyly diive popsany.

Nami zjisténé data se daji pouZit jako kvalitni zdklad pro dalsi zkoumani
v oblasti chemiluminiscen¢nich reakci. V praci byly navrhnuty dalsi nepfili§
prozkoumané, avSak zajimavé sméry vyzkumu. Data jsou také pro zdokonaleni
chemiluminiscen¢nich reakénich pomérti pro forenzni analyzu (napf. krevnich

stop).

Klicova slova: luminiscence, emise svétla, reakéni podminka, excitace, kata-
lyzator
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Struktura nukleovych kyselin na
povrsich elektrod

5 Dan Prokop
Skolitel: doc. RNDr. Miroslav Fojta, CSc.

Akademie véd Ceské republiky, Biofyzikdlni tistav,
Kralovopolskd 135, 612 65 Brno
dan.prokop.23tekk@gmail.com

Nukleové kyseliny jsou zodpovédné za vzhled a funkce vsech Zzivych
organismti. Poskozeni DNA nebo zmény v jeji struktufe mohou zapii¢init fadu
nemoci, ¢i dokonce nadorové bujeni. Pro pochopeni a mozné odvraceni vyse uve-
deného je nutné vénovat usili vyzkumu nukleovych kyselin.

Tato prace je zaméfena na rozvoj elektrochemickych metod vhodnych pro
strukturni analyzu nukleovych kyselin, zejména v oblasti tzv. nekanonickych (al-
ternativnich) struktur DNA, pfedevsim tzv. vlasenek a kvadruplexti.

Cilem tohoto projektu je prozkoumat elektrochemické vlastnosti fetézcti nuk-
leovych kyselin s vyuzitim metod nevyzadujicich externi znaceni (,label-free”
detekce). Studie se zabyva chovanim nekanonickych struktur DNA na rtutovych
elektrodach se zdpornym potencidlem. Hlavnimi sledovanymi znaky jsou zej-
ména schopnost se adsorbovat a desorbovat na povrsich elektrod, dale oxida¢ni a
redukéni pochody nukleovych bazi.

Ziskané informace jsou porovnany s chovanim kanonickych struktur. Bylo
zjisténo, Ze tvorba kvadruplexti silné ovliviiuje pfistupnost nukleobazi pro redoxni
pochody, a sloZeni jednofetézcovych koncti kvadruplexovych struktur ma vliv na
adsorpéné-desropéni vlastnosti fetézce jako celku. Vysledky jsou pfinosem na poli
vyzkumu bioanalytickych metod a DNA nanotechnologii.

Klicova slova: elektrochemie, linearni voltametrie, AC voltametrie, nukleové
kyseliny, nekanonické struktury, G-kvadruplex, label-free detekce
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Validace rentgenového fluorescenéniho
spektrometru NITON XL3, GOLDD+

Natdlie Rihovi
Be. Dalibor Slanat, Ing. Jakub Zaoral

Stiedni pritmyslovd skola chemickd akademika Heyrovského, prispévkovd organizace
Stedoskolskd 1, 700 30 Ostrava-Zdbieh, Ceskd republika
natalie.riha@seznam.cz

Obsahem prace byla validace nového programu OCEL-1 na pfistroji NITON
XL3t GOLDD+. Tento program byl vytvoien za ucelem zlepSeni dosavadnich
parametrii pfistroje. Pfi ovéfovani zminéného programu metodou linedrni regrese
byly v prvnim kroku analyzovany vzorky CRM. V dal$im kroku byla data zpra-
covana a vyhodnocena pomoci statistického software QC.Expert. Z protokolti a
grafti byla vytvofena tabulka s vysledky, které podavaly podrobné informace o
kalibra¢ni zavislosti jednotlivych analyzovanych prvki. Tyto parametry byly poro-
vnany s ptivodni validaci pfistroje pfi tovarnim nastaveni. Z porovnani vyplynulo,
ze program OCEL-1 nesplnil véechny pozadavky pracovniktit FCHZ.

Kli¢ova slova: validace, OCEL-1, NITON XL3, GOLDD+, CRM
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Optimalizace stanoveni isoforem
metalothioneinu pomoci kapilarni
elektroforézy

Alzbéta Sedlackovi
Vedouci price: Mgr. Markéta Vaculoviéovd, Ph.D. - Ustav chemie a
biochemie Mendelovy univerzity v Brné
Skolni konzultant: PhDr. Mgr. Lubo$ Holy

Stredni priimyslovd skola chemickd,
Vranovskd 65, 614 00 Brno
alzbetasedlackova@centrum.cz

Cilem prace bylo optimalizovat jednotlivé isoformy MT (metalothioneinu)
pomoci kapilarni elektroforézy. Byly stanoveny lidské a krali¢i isoformy MT v
rtiznych separac¢nich podminkach, v odlisnych elektrolytech a fedidlech. Byla zk-
oumadna jejich absorbance a mobilita. Metoda byla aplikovana na klinické vzorky
lidské krevni plazmy pacientd.
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Tvorba svetlom indukovanych
proteolytickych enzymov vlaknitej
huby Trichoderma atroviride

Bc. Helena Galadovd
Ing. Matej Matata PhD., doc. Ing. Martin Simkovi¢ PhD.

Slovenskd technickd univerzita v Bratislave, Fakulta chemickej a potravindrskej
technoldgie, Ustav biochémie a mikrobiolégie
Radlinského 9, 81237 Bratislava, Slovenskd republika
galadova.helena@gmail.com

Mykoparazitické huby rodu Trichoderma st vysoko adaptabilné na studené
aj teplé klimatické podmienky. Dokazu prezivaf v najroznejsich podmienkach od
nehostinnych az po prostredie bohaté na Ziviny. Pocas svojej existencie produku-
ju velké mnozstvo sekundarnych metabolitov a enzymov, ako st napr. celulazy,
B-glukanazy, chitindzy alebo protedzy, ktoré vyuzivaji na degradaciu organickych
substratov, ako je rozpadujtice sa drevo alebo sucasti rastlinnych tiel, najma ich
korenovych casti. Nasledne vyuZzivaja vnatrobunkovy obsah hostitela na vlastné
prezitie. Trichoderma mad Siroké vyuzitie v polnohospodarstve v boji proti pato-
génom, zlepSuje rast a prispieva k ochrane pred toxickymi latkami. Tieto enzymy
maju vyuzitie aj v potravindrskom priemysle (celulazy), v chove hospodarskych
zvierat (xylandzy) a v poslednej dobe sa aplikuji na vyrobu farmaceutickych latok
(metabolity antibiotik). Konidiacia u htib tohto rodu mé6ze byt ovplyvnena r6znymi
abiotickymi faktormi ako je svetlo, pH, pomer dusika a uhlika, endogénny cyklus,
extracelularny vapnik alebo mechanické porusenie mycélia. Stimul svetla prinasa
zmeny v klieni, vegetativnom a reprodukénom raste, metabolizme a morfoldgii.
Jednym z hlavnych cielov tejto prace je definovat vplyv konidiacie indukovanej
svetlom na tvorbu proteolytickych enzymov u T. atroviride. Dalsim cielom je zy-
mografickd analyza proteolytického profilu homogenatov ziskanych z povrchové-
ho mycélia huby vyrasteného za r6znych svetelnych podmienok a charakterizacia
molekulovych vlastnosti protedz technikou hmotnostnej spektrometrie.

Klucové slova: Trichoderma, konididcia indukovand svetlom, proteolytické
enzymy
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Vyuzitie magnetickych castic pre
izolaciu DNA zo suSenej papriky

Bc. Martina Garnovd .
RNDry. Ales Kovatik, CSc., doc. RNDr. Alena Spanovd, CSc.,
doc. Ing. Bohuslav Rittich, CSc.

Vysoké uceni technické v Brné, Fakulta chemickd, Ustuy chemie potravin a biotechnologii
Purkyiiova 464/118, 612 00 Brno, Ceskd Republika
xcganova@fch.vut.cz

Izolacia DNA z rastlinného pletiva v pozadovanej kvalite je velmi kom-
plikovand, hlavne z d6vodu pritomnosti latok, ktoré mozu interferovat pri ampli-
fikacii DNA. Tymito latkami st hlavne polyfenoly, polysacharidy, proteiny a rozne
farbiva. Chemickd rdznorodost takychto latok méze maf vyznamny vplyv na
vytazok a kvalitu DNA pri pouZiti jedného izolacného postupu. Hlavnym ciefom
prace bolo vyhodnotit pouZzitie jedného izola¢ného protokolu u pribuznych matric
na kvalitu izolovanej DNA ako aj zhodnotenie vplyvu inhibitorov izolovanych
spolu s nukleovou kyselinou na jej amplifikdciu v polymerazovej retazovej reakcii
(PCR).

DNA bola izolovana z troch potravinarskych produktov papriky (Capsicum an-
nuum) :susend paprika sladka, suSend paprika pikantna a Zitavska paprika sladka.
V prvej faze bolo pletivo homogenizované s pouzitim lyzacného roztoku s cetyl
trimetyl aménium bromidom (CTAB). Nasledne bola DNA purifikovana pomocou
reverzibilnej adsorbcie na magnetické nosice. Celkom bolo testovanych Sest rozne
modifikovanych nosic¢ov. Koncentracia a istota ziskanej DNA bola stanovena spe-
ktrofotometricky meranim absorbancie roztoku DNA v TE pufre. Kvalita rastlin-
nej DNA bola overend amplifikdciou v PCR. Boli pouzité priméry Specifické pre
rastlinnt ribozomalnu DNA (rDNA). Priméry F_18S a R_5,85 amplifikovali tiseky
intragenového transkribovaného medzerniku (ITS1) o dizke 700 bp. Pritomnost
a spravna velkost produktov PCR bola dokazana agarézovou gélovou elektro-
forézou.

Bolo zistené, Ze pouzitou mikrometddou je mozné izolovat DNA odpoveda-
jucej Cistoty, ktora je vhodna pre genetickti analyzu pomocou PCR. Boli zistené
rozdiely medzi magnetickymi nosi¢mi, ktoré boli testované pre izolaciu DNA.

Klucové slova: paprika, izolacia DNA, magnetické castice, PCR
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Monitoring psychoaktivnych latok
na uzemi Moravy

Be. Nikolas Grdf
doc. Ing. Tomds Mackulak, PhD.

Slovenskd technickd univerzita v Bratislave, Fakulta chemickej a potravindrskej
technologie, Oddelenie environmentdlneho inZinierstva
Radlinského 9, 812 37 Bratislava
nikolas.grof@gmail.com

Cielom prace bol monitoring Siestich psychoaktivnych latok na izemi Moravy.
Monitoring prebiehal pocas jedného tyZdna na troch distiariiach odpadovych vod
(COV Zubii, COV Valasské Mezirici, COV Vsetin). Pocas tohto tyzdia sa na danom
tizemi konali festivaly ako napriklad Gulas Fest a Vandaalfest.

Vzorky boli odoberané kazdych 30 mintit po dobu 24 hodin z pritoku na COV
pomocou automatického odberového zariadenia. Vzorky sa odoberali od 17.7.2014
do 25.7.2014 pre COV Valagské Mezit{&f, od 14.8.2014 do 22.8.2014 pre COV Zubii a
od 18.9.2014 do 26.9.2014 pre COV Vsetin.

Analyza vzoriek sa uskuto¢niovala pomocou pristroja LC — MS/MS.

Na vSetkych troch COV na Morave boli detegované nasledovné latky: kotinin,
amfetamin, MDA, metamfetamin, THC — COOH a na COV Valasské Mezifiei
bola zvysena koncentracia kokainu. Pocas festivalu Gulas Fest bolo zaznamenané
najvacsie zvysenie koncentracie laitky MDA, amfetaminu a metamfetaminu. Up-
rostred festivalu Vandaalfest sme zistil narast koncentracie latky amfetaminu a
metamfetaminu. Zaujimavym zistenim u COV Vsetin bolo zvygenie koncentracie
latky THC — COOH v strede tyzdna (streda).

Kltacové slova: monitoring, psychoaktivné latky, Cistiareri odpadovych vod.
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Vyuziti magnetickych ¢astic p¥i izolaci
DNA z rybizovych dzemi

Bc. Aneta Hronovd .
RNDry. Ales Kovatik, CSc., doc. RNDr. Alena Spanovd, CSc.,
doc. Ing. Bohuslav Rittich, CSc.

Vysoké uceni technické v Brné, Fakulta chemickd, Ustug chemie potravin a biotechnologii
Purkyiiova 464/118, 612 00, Brno, Ceskd republika
xchronova@fch.vutbr.cz

Pri identifikaci falSovanych potravin se v posedni dobé zacinaji uplatiiovat
metody zaloZené na genetické analyze. Podminkou tispésné analyzy je dostupnost
kvalitni DNA. Izolace DNA z tepelné zpracovanych vyrobki rostlinného ptivodu
je v8ak velmi komplikovany proces. Hlavnim problémem je skutecnost, Ze rostlinné
tkané obsahuji velké mnozstvi latek, které nepfiznivé ovliviuji kvalitu a amplifiko-
vatelnost DNA v polymerazové fetézové reakci (PCR). Jedna se pfedevsim o poly-
fenoly, polysacharidy a proteiny. Z tohoto diivodu je nutné tyto latky ze vzorku
odstranit nebo alespon snizit jejich mnoZzstvi. Dalsi pfekdzkou pfi izolaci DNA je
jeji degradace, ke které dochazi béhem ptipravy a béhem tepelného zpracovani po-
travinového vyrobku.

Cilem prace byla izolace DNA za pomoci magnetickych ¢astic z tepelné zpra-
covanych potravinovych vyrobkii (dZemti) vhodnd pro PCR a dalsi analyzy. Pro
analyzu byly vybrany rybizové dzemy, které byly pfipraveny rtznymi postupy
(pfitomnost ¢i nepiitomnost ztuzovaciho pfipravku). DZemy byly za chladu homog-
enizovany rtiznymi postupy a ziskané homogenaty byly nasledné pouzity pro izo-
laci DNA magnetickymi ¢asticemi. Byly provedeny dva typy homogenizace — plas-
tovy kopist a stomacher. K homogenatu byl pfidan lyzacni roztok, ktery ze vzorku
odstranuje polysacharidy a polyfenoly. Jedna se o komplexni roztok obsahujici cetyl
trimetyl amonium bromid (CTAB) s pfidavkem merkaptoethanolu. Dale byl testovan
vliv chloroform-oktanolu a izopropanolu na deproteinizaci vzorku. Po odstfedéni
komplextt CTAB s proteiny, polyfenoly a polysacharidy byla hruba frakce DNA
purifikovana vazbou na magnetické ¢astice. Byly testovany dva druhy magnetick-
ych nosicli: mikrocastice poly(hydroxyethylmethakrylat-co-glycidylmethakrylat)
P(HEMA-co-GMA) a nanocastice oxidii Zeleza pokryté poly(L-lysinem).

Izolovanda DNA byla podrobena spektrofotometrické analyze, kde byla
zjistovana jeji koncentrace a stupeni kontaminace polyfenoly a proteiny. Poté byla
testovana amplifikovatelnost DNA v reakci PCR. Pro amplifikaci byly vyuZzity
primery specifické pro rostlinnou ribosomalni DNA (dvojice primerti 18S5_for a
5,85_rev amplifikujici podoblast ITS1). Produkty PCR s o¢ekdvanou délkou 700 bp
byly detekovany agardézovou gelovou elektroforézou. V praci bylo prokazano, zZe
z dZzemii 1ze pomoci testovanych magnetickych nosicti izolovat DNA v dostatecné
kvalité vhodné pro PCR.

Klicova slova: izolace DNA, magnetické mikrocastice, magnetické nanocastice,
PCR
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Moznosti vyuziti iontovych kapalin pro
separaci biocidil na bazi halogenovanych
organickych kyselin z vod

Barbora Kamenicka
Tomas Weidlich

Univerzita Pardubice, Fakulta chemicko-technologickd, Ustav environmentdlniho a
chemického inzenyrstvi, Studentskd 95, Pardubice 532 10
st38856@student.upce.cz

Biocidy jsou prostfedky urdené k hubeni rostlinnych a ZivociSnych Skidct. Pouziti
biocidt jsou vystaveny vSechny slozky biosféry —vzduch, voda, ptida, rostliny a Zivocichové.
Mezi biocidnimi pfipravky jsou i latky na bazi halogenovanych organickych kyselin.
V této praci byla testovana jejich separace s vyuzitim iontovych kapalin. Iontové kapal-
iny pfedstavuji z hlediska struktury a predevsim fyzikainé-chemickych vlastnosti znacné
riiznorodou skupinu. Chemicka struktura iontovych kapalin je obvykle tvofena organick-
ym kationtem a anorganickym nebo organickym aniontem. Mezi typické vlastnosti ion-
tovych kapalin Ize zafadit iontovou vodivost, elektrochemickou stabilitu, nizkou tenzi par
a nehoflavost. Jejich bod tani se casto pohybuje pod 100 °C. Vykazuji schopnost vymény
aniontu, ¢imz 1ze ménit fyzikalni a chemické vlastnosti (napf. rozpustnost). Jedna se tedy o
iontovou vyménu s pouzitim kapalného iontoménice. Tyto vlastnosti iontovych kapalin 1ze
vyuzit pro odstrariovani organickych kyselin z vod.

Cilem préce bylo ovéfeni schopnosti odstranéni Picloramu (4-amino-3,5,6-trichlorpy-
ridin-2-karboxylova kyselina) a Clopyralidu (kyselina 3,6-dichlorpyridin- 2-karboxylova,
piipravek Lontrel) z vodnych roztok pomodi iontovych kapalin jako je napiiklad Aliquat,
benzalkonium chlorid, dilauryldimethylamonium bromid, didecyldimethylamonium bro-
mid, alkyldimethylbenzylkonuim chloridu nebo cetyltrimethylamonium bromid. Bylo tes-
tovéano vyuziti téchto iontovych kapalin spolu s adsorpci na aktivni uhli nebo kfemelinu. Byly
téZ provedeny experimenty vyuZivajici kombinaci ptisobeni iontové kapaliny a anorganick-
ého koagulantu jako je sfran Zelezity nebo hlinity. Uéinnost jednotlivych procestt separace
téchto dvou herbicidii byla hodnocena na zakladé stanoveni AOX ve vodnych vzorcich.

Jako nejucinnéjsi separace Picloramu z vodného roztoku se dle vysledkii jevi pouZitl
vodného roztoku Aliquatu a benzalkonium chloridu rozpusténym v roztoku Fe,(SO,),
s naslednou sorpci na aktivni uhli. V tomto pfipadé byl parametr AOX sniZen o 99,8 %.
Naopak separace Picloramu adsorpci na granulované aktivni uhli byla nejméné t¢inna. U
Clopyralidu byla nejefektivnéjsi separace pomodi roztoku AL(SO,), a alkyldimethylbenzyl-
konuim chloridu, pfidemz opét nejméné ti¢inna metoda snizeni parametru AOX u vodného
roztoku Clopyralidu byla pfi pouZiti aktivniho uhli.

Obené 1ze konstatovat, Ze vyuziti iontovych kapalin k separaci biocidti na bazi ha-
logenovanych kyselin je relativné ti¢inné a mohlo by byt vyuZito i pro praktické aplikace. Ze
ziskanych vysledki Ize také usuzovat, Ze vyuzitim nékterych iontovych kapalin v kombi-
naci s koagulantem pii separaci halogenovanych kyselin z vod dochazi k tispofe pouZitého
praskového aktivniho uhli pfi téméf stejné tcinnosti odstranéni AOX. Dalo by se také
uvazovat i o vyuziti roztokti nékterych iontovych kapalin v kombinaci s koagulanty misto
samotné adsorpce na praskové aktivni uhli.
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Anaerdbne spracovanie vypalkov
z vyroby liehu

Bc. Dominik Krafcik
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Praca sa zaobera spracovanim vypalkov pri vyrobe liehu v anaerébnom pro-
stredi. Ziadanym produktom je bioplyn, ktorého hlavné zlozky st metén a oxid
uhlicity. Jeho spalovanie prispieva k vylepSeniu ekonomickej bilancie liehovaru.

Vypoctova Cast sa zaobera navrhom anaerdbneho reaktora pre konkrétny lie-
hovar, ktory spracovava vedlajsi produkt pri vyrobe liehu - vypalky. Vypocet zaht-
fa objem a rozmery reaktora, mnozstvo vzniknutého bioplynu, vypocet tepelnych
strat a tepla potrebného na ohrev substratu, energetické vyuzitie bioplynu na vy-
robu vysokotlakovej pary a alternativne rieSenie vyuzitia — spracovanie v kogene-
racnej jednotke a jej ndvrh. V praci je taktiez opisané mozné nakladanie s kalovou
vodou a su vyzdvihnuté vyhody jej vyuzitia ako hnojiva. V zavere st porovnavané
energetické vytazky 3 spdsobov spracovania kukurice — pri priamej vyrobe bioply-
nu z kukurice, pri vyrobe liehu z kukurice a pri kombinacii vyroby liehu z kukurice
so spracovanim vypalkov.

Kltacové slova: bioplyn, anaerdbne spracovanie, vypalky
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S rozvojem tézkého primyslu se v poslednich letech stale vice zvySuje riziko znecisténi
zivotniho prosttedi tzv. téZkymi kovy, které na rozdil od dalsich polutanti nejsou biodegrad-
abilni a zfistavaji dlouhou dobu v Zivotnim prostfedi. K znecisténi Zivotniho prosttedi kovy
nejcastéji dochazi prostiednictvim odpadnich primyslovych vod, které jsou Spatné vycistény
nebo pfimo vypoustény do povrchovych vod.

Mezi obvyklé zptisoby odstrariovani kovii z odpadnich vod patii zejména sraZeni, elek-
trolyza, iontova vyména a adsorpce na aktivnim uhli. Tyto metody jsou vSak v primyslovém
méfitku po technické i ekonomické strance velmi ndrotné, proto se pozornost zacina ob-
racet na mozné vyuziti biomasy z potravinafského primyslu jako levné dostupného ad-
sorbentu. Jen vinné révy se rocné sklidi pres 60 miliont tun, z éehoz je asi 80 % vyuzito na
vyrobu vina, pfi které vznika kolem 9 miliont tun vyliskd, jejichz chemicka struktura je
bohata na rtiznorodé funkéni skupiny, které mohou vazat kovové ionty. Odpadni biomasa
z potravindiského priimyslu se tak miize stat dobrou alternativou misto finanéné naklad-
nych syntetickych adsorbentii pouZivanych k ¢isténi odpadnich vod.

Méd je dlilezitym biogennim prvkem nezbytnym jednak_pro krvetvorbu a také tvoit
soucast koenzymii. PfestoZze méd nepatii mezi vyznamné toxické prvky, tak pii dlouhodobé
expozici miize dojit k akutni otravé médnatymi ionty, kterd miiZe vyustit az v cirhdzu jater.
Vysokoy obsah médi v organismu miize taktéZ plisobit jako inhibitor enzymatickych reakci.
Nejvice médi obsahuji odpadni vody ze slévarenského a galvanického priimyslu.

V této praci bylo ovéfovano potencidlni vyuziti vyliskii z vyroby vina jako snadno
dostupného prirodniho adsorbentu pro odstrariovani médi z odpadnich vod. I po vylisovani
mostu obsahuji zbylé matoliny vysoky podil organickych kyselin, cukr(i a zejména poly-
fenolickych latek, jejichz chemicka struktura umoziuje adsorpci kovovych iontti z vodnych
roztokt. Pfitomnost a charakter funkénich skupin odpovédnych za adsorpci byly zjistény
pomoc IC spektrometrie. V rdmci experimentu byla porovnana adsorpce médi na matoliny
pratokovou a vsddkovou metodou, pfi¢emz bylo nejprve stanoveno optimalni pH vodného
roztoku médi. Adsorpce vsaddkovou metodou byla provedena s roztoky médi o réiznych
pocatecnich koncentracich, u kterych byl navic sledovan také vliv kontakintho casu na
adsorpéni kapacitu pouZitého materidlu. Nejvice médi bylo na vylisky adsorbovano v roz-
mezi pH 3 -4 a pfi vsadkové metodé byly provedeny adsorpcni experimenty s kontaktnimi
casy 30, 60 a 90 minut. Maximani adsorpcni kapacity byly vypocitany z Langmuirova mod-
elu adsorpcni izotermy a pfi stanoveném pH zasobnich roztoki médi cinily 0,260 4 mg.g?*
Cu pii pratokové metodé a 1,246 2 mg.g™ Cu po 30 minutach adsorpce vsadkovou metodou.
Vysledky prace potvrdily dobry adsorpéni potencial vyliskii pro odstrafiovani médi z od-
padnich vod. Adsorpéni kapacita materidlu by se dala jesté navysit dalsi optimalizaci metody
nebo chemickym oSetfenim adsorbentu.

Kli¢ova slova: kovy, méd, odpadni voda, vylisky, Lagmuirova izoterma
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Za fyziologickych podmienok kyselina hyalurénova existuje vo forme poly-
aniénu oznacovaného ako hyalurénan. V Struktare hyalurénanu je pritomnych
viacero funkénych skupin (-OH, -COOH), ma unikatne biologické vlastnosti,
je biokompatibilny a biodegradabilny. Pomocou chemickych modifikacii sa da
pripravit z nativného hyalurénanu vhodnejsi material pre dalsie aplikacie. Zau-
jimavé st derivaty hyalurénanu zaloZené na esterifikacii. Kyselina cholova je jed-
nou zo zl¢ovych kyselin, vykazuje dvojaky charakter, v jej Strukttire sa nachadzaji
hydrofébne uhlovodikové skupiny a hydrofilné hydroxylové skupiny. Medzi jej
vlastnosti patri okrem amfifility tieZ chiralita, biokompatibilita a chemicka stabilita
steroidného jadra.

Esterifikaciou hydrofilnej kyseliny hyalurénovej s hydrofébnou castou ky-
seliny cholovej bol pripraveny amfifilny derivat. V prvom kroku syntézy doslo
k aktivacii kyseliny cholovej v pritomnosti trietylaminu (TEA), benzoylchloridu
(BC) v tetrahydrofurane (THF), pricom vznikal zmieSany aromaticko-alifaticky
anhydrid. V druhom kroku bol pripraveny hydrofobizovany cholat kyseliny hyal-
urénovej reakciou vzniknutého anhydridu s hyaluronanom v zmesi vody a THF.
Ako katalyzator reakcie bol pouzity 4-(dimetylamino)pyridin (DMAP). Produkty
reakcie boli charakterizované pomocou nuklearnej magnetickej rezonancie (NMR),
infracervenej spektroskopie s Fourierovou transformaciou (FT-IR), vylucovacej
chromatografie (SEC-MALLS) a reologickej analyzy. U vybranych derivatov boli
pouzité chromatografické metddy na zistenie enkapsulacnej ti¢innosti nepolarnych
latok, pretoze silno hydrofobizovany hyalurénan nachddza vyuZitie v oblasti
nosicov nepolarnych latok vo vodnom prostredi. Pomocou NMR a FT-IR bola pot-
vrdena Strukttra pripraveného derivatu. Z vysledkov SEC-MALLS a reologickej
analyzy bolo zistené, Ze vzniknuty cholat mal v dosledku agregdcie ocividne vyssiu
molekulovti hmotnost a bol viskéznejsi v porovnani s vstupnou kyselinou hyal-
urénovou. Derivét teda vo fyziologickom prostredi tvori agregaty a zaroven zosta-
va vo vode rozpustny. Stanovenim enkapsulacnej ti¢innosti bolo zistené, Ze esteri-
fikovany hyaluronan dokaZze viazat koenzym Q10 a kurkumin do nanoagregatov.
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Elastické polyuretanové (PUR) filmy boli pripravené reaktivnym liatim v jed-
nom kroku bez pouzitia organickych rozpustadiel. Nepritomnost rozpustadiel
predstavuje velkl vyhodu z dévodu ich toxicity a nasledného odstrafiovania
z vysledného produktu. Daldou vyhodou tejto techniky je moznost pripravy
komplikovanych tvarov. Syntéza PUR prebiehala pod inertnou atmosférou
polyadi¢nou reakciou z hydrofobného poly-(e-kaprolakténu) (PCL) a hydrofil-
ného poly(etylénglykolu) (PEG) spoloc¢ne s hexametylén diizokyanatom (HDI).
Praca pod inertnou atmosférou bola nutna z dévodu vedlajsej reakcie izokyanatu
so vzdusnou vlhkostou, ktora zapri¢inuje vznik poréznych filmov namiesto spo-
jitych. Strukttra pripravenych filmov bola charakterizovana pomocou diferenénej
kompenzacnej kalorimetrie (DSC) a rentgenovej difrakcie (XRD), mechanické
vlastnosti potom pomocou tahovych sktsok. Polyuretanové filmy pripravené iba
z PEGu a HDI vykazovali krehké chovanie (¢ = 40 + 8 %), zatial ¢o vzorky s vySSim
obsahom PCL boli tazné a elastické (¢ = 270 + 10 %). Pri¢inou tychto vlastnosti
bola rozdielna schopnost PCL krystalizovat v Struktire polyuretanovej siete. Pri-
pravené PUR filmy by mohli byt vdaka svojim elastickym vlastnostiam vyuzité v
biomedicine ako napr. cievne Stepy.

Kltacové slova: polyuretan, elastomér, biomedicina.
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S rozvojem molekuldrné biologickych metod se zvy3uje zdjem o nové postupy
izolace DNA o vysoké kvalité. Izolace DNA se provadi z hrubych lyzati bunék
mnoha technikami napt. fenolovou extrakci, vysolovanim nebo adsorpci na pev-
nou fazi. Klasicka izolace DNA, jakou je fenolova extrakce je pomérné sloZitad a
¢asové narocnd. Z toho diivodu byly vyvinuty nové alternativni metody izolace
DNA vyuzivajici reverzni imobilizaci DNA na pevnou fazi. Velmi rozsifené je
pouZzivani magnetickych nosict, které umoznuji izolovat DNA ve vysoké kvalité
pfimo z hrubych lyzati bunék komplexnich vzork.

Soucasnd metoda adsorpce DNA na povrch magnetickych ¢astic neposkytuje
v nékterych pfipadech pfi analyze komplexnich vzorkii (napt. potravin) dostatecné
gistou DNA. Cést inhibitorti polymerazové fetézové reakce (PCR) se zfejmé adsor-
buje na stény zkumavky a v ndsledném kroku eluce DNA dochazi k jejich uvolnéni
do roztoku a naslednému ovlivnéni kvality DNA (napf. sniZeni citlivosti amplifi-
kace v PCR).

Principem vyvijeného postupu je konstrukce zafizeni, které vyuzivd prenos
magnetickych castic paramagnetickou jehlou z jedné Eppendorfovy zkumavky
do druhé, ve které probiha dalsi zpracovani vzorku. Pfenosem pomoci jehly se
zabranuje pfenosu kontaminujicich necistot. Navrzené zafizeni umoziuje realizo-
vat vySe uvedeny postup. Funkénost zafizeni byla ovéfena pii izolaci plasmidové
pUC19 DNA.

Kli¢ova slova: izolace DNA, magnetické ¢astice, zafizeni pro pienos ¢astic
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Praca sa zaobera anaerébnym spracovanim dvoch odpadovych materidlov, a to
penicilinového mycélia, ktoré je vedIajsim produktom v procese vyroby penicilinu
a odpadovej biomasy, vznikajiicej pri produkcii L-Cystinu ako potravinarskeho
aditiva. Penicilinové mycélium ma vysokt hodnotu CHSK, tieZ obsah dusika a cel-
kovti suinu na trovni 22 az 25 %. Biomasa z vyroby cystinu obsahuje nadmerné
koncentracie organickych latok, siranov a dusika.

Prva cast prace je primarne venovand samostatnému anaerdbnemu spra-
covavaniu penicilinového mycélia v mieS§anom reaktore v objemom 6 litrov pri
mezofilnych podmienkach (37°C) a jeho vplyvu na cely proces. Uvodnych 28 dni
bolo zataZenie reaktora 0,5 g SZ.1-1 .d-1. Specificka produkcia bioplynu (SPB) sa po-
hybovala v rozmedz{ 420 az 560 1. kgSZ-1. Koncentracie volného amoniaku nepresi-
ahla v tejto faze hodnotu 28 mg.1-1 a koncentracia S2- bola maximalne 3,75 mg.l-1.

Druha ast zacala zvysenim zataZenie reaktoru na 1 g SZ1-1.d-1 v 29. dni ex-
perimentu. Tato zmena so sebou priniesla vyrazny pokles Specifickej produkcie
bioplynu aZ na hodnotu 260 1.kgVS-1. V obdobi okolo 55. dia sa reaktor pomaly
adaptoval na podmienky, SPB sa zacala zvy$ovat na hodnoty v intervale 500 az
700 1kg.SZ-1.

V tretej casti, v 86. dni, sa pristtpilo ku kofermentacii penicilinového mycélia
a biomasy z vyroby cystinu v pomere 9:1. ZataZenie reaktora sa udrziavalo stale
na hodnote 1 g SZ1-1 .d-1 . Podas nasledujticeho obdobia vysledky sledovanych
parametrov ukazali, Ze biomasa z vyroby cystinu nema pozitivny vplyv na proces.
Vyrazne zacala stpat koncentracia sulfidov (10 - 74 mg.1-1 ) a volného amoniaku
(145 - 319 mg.I-1) v reaktore, ¢o ma za nasledok postupnu inhibiciu mikroorganiz-
mov, ¢o je mozné vidief na kontinualne rasttiicej hodnote CHSK, dosahujticej kon-
centraciu az 10 000 mg.1-1 . Ku koncu tejto fazy tento ukazovatel postupne klesal.
V ukazovateli SPB je mozné vidiet, ako robilo mikroorganizmom problém pridanie
nového substratu, a to tak, Ze ukazovatel klesol z hodnét priblizne 600 1.kgSZ-1 na
250 1kgSZ-1 v 150. dni. Od tohto dtia bol trend tohto ukazovatela rastici a dosa-
hujtici cca 700 1.kgSZ-1 . V bioplyne viak vyrazne stiipla koncentrécia sulfonu na
hodnotu priblizne 5000 ppm a obsah metanu sa udrziaval tesne nad hodnotou 58
%. Napriek tomu v mnohych ukazovateloch bolo vidiet zlepsenie a postupné vy-
rovnavanie sa so zatazenim.
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V poslednej faze v 200. dni sa pomer kofermentacie zmenil z 9:1 na 8:2 (peni-
cilinové mycélium k cystinu), pricom zataZenie zostalo na 1 g SZI-1 .d-1. V
nasledujticich devétdesiatich drnioch vykon reaktora poklesol priblizne na polo-
vicu a véacsina ukazovatelov sa zacala zhorsovat, niektoré az na kritické hodnoty.
Produkcia bioplynu sa dostala z hodndt v oblasti 550 1.kgSZ-1 na hodnoty 310
1kgSZ-1. Ukazovatel CHSK jednoznacne dokazuje inhibiciu v procesoch fermen-
tacie kedze zo 6 000 mg.1-1 stipla az na 30 000 mg.1-1. Taktiez sa zvysilo mnozstvo
dusika a siry v reaktore. Prejavilo sa to v zlozeni bioplynu, ktory v sebe obsahoval
uz iba priblizne 30 % CH4 a 20 000 ppm H2S.

Napriek problémom sa da povedat, Ze odpadové materidly st pomerne Tahko
degradovatelné pomocou anaerdbnej digescie. Pri samostatnom spracovavani
mycélia bola konverzia CHSK na bioplyn rovna priemerne 56 %, kde najvyssia
hodnota konverzia bola az 89 %. V obdobi kofermentacie bol priemerny stupen
premeny na urovni 67 %. Organické latky, ktoré sa nepremenili na bioplyn, sa
odvadzali v podobe odoberaného kalu, alebo sa akumulovali v reaktore alebo boli
spotrebované na tvorbu novych mikroorganizmov. Z poslednej ¢asti prace vyply-
va, Ze pri vyssom obsahu cystinu pridavaného do procesu nastava inhibicia mi-
kroorganizmov a nie je mozné jeho kontinualne spracovavanie bez zabezpecenia
potrebnych opatreni potlacujtcich inhibiciu.
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V soucasné dobé se fesi problémy autenticity potravin. Jednim ze zptisobu
analyzy falSovani jsou metody zaloZené na analyze DNA, které se pouzivaji k de-
tekci urcitych druhti. Izolace rostlinné DNA byva komplikovana, z diivodu obsahu
celé fady rtiznych metabolitti, jako jsou polyfenoly, polysacharidy ¢i proteiny, které
muzou inhibovat v polymerazové fetézové reakci (PCR).

V této praci byla ovéfovana mikrometoda izolace rostlinné DNA z cibule,
brokolice a potravinového vyrobku (francouzska rostlinnd pomazanka) v kvalité
vhodné pro konvencéni PCR. Mikrometoda umoZznuje izolaci pomoci magnetick-
ych nosi¢ti z hrubych lyzath, ziskanych piimou homogenizaci rostlinnych tkani.
Byly porovnavany rtizné zpiisoby homogenizace a zpracovani homogenatti. De-
proteinace probihala v lyza¢nim pufru s obsahem cetyl trimetyl amonium bro-
midu (CTAB). Poté byl testovan vliv organickych extrakénich ¢inidel na nasledné
purifikacni kroky: vzorky byly rozdéleny na ¢ast bez piidavku chloroform-okta-
nolu, s pfidavkem chloroform-oktanolu a s pfidavkem chloroform-oktanolu a iso-
propanolu. Nasledné byla DNA purifikovana reverzibilni adsorpci na magnetické
nosice (testovany celkem ¢tyfi rlizné typy matrice). U izolovanych vzorkii DNA
bylo provedeno spektrofotometrické stanoveni koncentrace a Cistoty. Poté jsme tes-
tovali amplifikovatelnost DNA v reakci PCR. Byly pouzity specifické primery pro
rostlinnou ribosomalni DNA (rDNA). Podoblast ITS1 byla amplifikovana primery
18S_for a 5,85_rev poskytujici specificky produkt délky 700 bp. Podoblast genu 26S
rDNA byla amplifikovdna primery 26S_for a 26S_rev s predpoklddanou velikosti
produktu odpovidajici 220 bp. Produkty PCR byly detekovany agar6zovou gelo-
vou elektroforézou pomoci fluorescencniho interkalatoru ethidium bromidu.

Byly prokazany rozdily ve vytézku a kvalité DNA v zavislosti na zptisobu ho-
mogenizace, zpracovani homogenatti a pouZzitych magnetickych nosicti. Navrzeny
postup byl testovan pro izolaci kvalitni amplikovatelné DNA z potravinovych
produktti obsahujici rostlinny material.

Klicova slova: Izolace rostlinné DNA, mikrometoda, magnetické nosice, PCR
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Probiotické vyrobky jsou nedilnou soucasti soucasného trhu. Mezi nové
vyrobky obsahujici pfidané probiotické kultury se mimo jiné fadi také kosmetické
vyrobky.

Prace se zabyva izolaci bakteridlni DNA z kosmetickych vyrobki Ryor, Yoghurt
of Bulgaria, FeminaMed a Lactovit Activit, a to v kvalité vhodné pro amplifikaci v
PCR. DNA byla izolovdna metodou fenolové extrakce a magnetickymi nosici. Dalsi
¢ast prace se zabyva testy na schopnost preziti bakterii v prostfedi prezervacnich
latek, které jsou v kosmetickych vyrobcich obsaZeny. Pro tyto testy byly pouZity
sbirkové kmeny bakterii rodu Lactobacillus. Pfitomnost bakterii rodu Lactobacillus
byla prokazana rodové specifickou PCR a byla provedena optimalizace druhové
specifické PCR pro identifikaci Lactobacillus pentosus.

Bylo prokazano, Ze kosmetické vyrobky jsou z hlediska matrice obtizné zpra-
covatelné vzorky obsahujici latky, které mohou komplikovat izolaci DNA nebo
inhibovat samotnou PCR. Bylo také prokazano, ze DNA izolovana z vyrobkii mag-
netickymi nosici i fenolovou extrakci je vhodna pro amplifikaci v PCR specifickych
pro rod Lactobacillus a pro probiotické druhy.

Kli¢ova slova: probiotika, kosmetické vyrobky, izolace DNA, PCR
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Cielom prace bolo definovat vplyv vybranych mikropolutantov na rychlost
odstratiovania organického znecistenia v procesoch (istenia odpadovych vod.
V laboratérnych podmienkach boli dlhodobo sledované dva modely aktivacie. Do
prvého reaktora bol davkovany lahko rozlozitelny organicky substrat, makronu-
trienty (dusik a fosfor) a liec¢iva napr. ibuprofen, amoxicilin, cetirizin, diklofenak
o rdznej koncentracii. Do druhého reaktora bol ddvkovany len I'ahko rozloZitelny
oraganicky substrat a makronutientov.

Na zistenie vplyvu lieciv na rychlost odstrariovania organického substratu boli
pouZité respirometrické merania. Merania sa uskutocriovali s adaptovanyn a ne-
adaptovanym kalom na lie¢ivd a s obidvoma substratmi, ktoré boli pouzité ako
substrat pre laboratérne modely.

Prva faza dlhodobého sledovania vplyvu lie¢iv na aktivovany kal bola zaloZena
na odstraneni lie¢iv nachédzajticich sa v dovezenom z COV. Tu bolo vidiet, Ze
CHSK sa ucninne odstrariovala a v modeli pocas celého testu prebiehal aj proces
nitrifikacie.

V druhej faze sme do prvého reaktora pridavali substrat s lie¢civami. Na zaklade
vysledkov sme zistili, Ze dochadzalo k odstrafiovaniu organického znecistenia aj
k odstranovaniu amoniakéalniho dusika pomocou nitrifikacie.

V tretej faze sme zvysili koncentraciu lie¢iv. CHSK na vystupe mierne vzrastla,
ale i¢innost odstranenia bola nad'alej vysoka. Proces nitrifikacie ti¢inne prebiehal
dalej.

V Stvrtej faze merani sme eSte zvysili koncetraciu lieciv v substrate, pricom sme
uz pozorovali zniZenie i¢innosti odstraniovania CHSK. Doslo aj k poklesu ti¢innosti
odstratiovania amoniakalneho dusika v reaktore,do kterého bol davkovany sub-
strat s lie¢ivami.

Namerané vysledky poukazali nato, Ze pri jednorazovom zataZeni neadap-
tovaného kalu dochadza k poklesu respiracnej rychlosti takého kalu. V pripade,
Ze kal je adaptovany na pritomnost lieciv pokles respiracnej rychlosti je len min-
imalny.

Klacové slova: Kal, lieciva, respirometrické meranie.

42
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Probiotické vyrobky jsou nedilnou soucasti soucasného trhu. Kromé tradi¢niho
zastoupeni mléénych probiotickych vyrobkii véak v soucasné dobé dochazi také
ke zna¢nému rozsifovani sortimentu netradi¢nich probiotickych vyrobk. Znalosti
o sloZeni mikrobidlni komunity, jejich zménach a potencialnich mikrobidlnich in-
terakcich v matricich jsou zdsadni pro zajisténi produkce bezpecnych a kvalitnich
vyrobkii. Vzhledem k moZnostem pomérné piesné detekce, identifikace a kvantifi-
kace lze pro analyzu mikrobidlniho sloZeni probiotickych vyrobkii vyuZzit metody
polymerazové fetézové reakce (PCR).

Pro préci byly vybrany rtizné druhy netradi¢nich probiotickych vyrobku (pro-
bioticky krém, probiotické tampdny, ordlni probiotikum a séjovy napoj s probio-
tiky). Metodami fenol-chloroformové extrakce a magnetické separace byla z téchto
komplexnich matric izolovana DNA v kvalité vhodné pro metodu PCR. DNA byla
pouzita pro naslednou identifikaci deklarovanych bakteridlnich rodt a druhti. Ve
vyrobcich byly prokazany bakterie rodu Lactobacillus a Bacillus. Po optimalizaci
druhové specifickych PCR byly prokazany také pfislusné bakteridlni druhy Lac-
tobacillus pentosus, Lactobacillus fermentum a Lactobacillus rhamnosus. Vysledky byly
porovnany s idaji deklarovanymi vyrobci.

Kli¢ova slova: probiotické vyrobky, izolace DNA, PCR identifikace
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Biotechnologie Hydal je v soucasnosti jedinou technologii, kterd umoziuje
preménu odpadt v bioplasty. Poskytuje hned dvoji vyhodu pro Zivotni prostiedi
a lidstvo — odstranuje nebezpecny odpad a produkuje plné biodegradabilni poly-
mer biologického ptivodu — polyhydroxybutyrat. Jako u kazdé technologie i jeji
redlné uplatnéni zavisi na ekonomicnosti celé vyroby. Soucasti vyvoje je tak i op-
timalizace jednotlivych procesti véetné klicového fermentac¢niho procesu, ktery je
v piipadé biotechnologie Hydal mimoiadné komplikovanym vicefdzovym sys-
témem. Prezentovand prdce se zabyvala matematickou a statistickou analyzou
experimentalnich dat ze ctvrtprovozu a matematickym modelovanim procesu
pomoci jedné z metod umélé inteligence — neuronovych siti. Bylo dosazeno specifi-
kace vhodnych rozmezi nékterych parametrii procesu, tyto specifikace vedou ke
standardizaci (stabilizaci) procesu a zvyseni vytéZnosti vyroby. Z testovanych vari-
ant neuronovych siti nékteré dosahuji obzvlasté vysoké miry vystizeni systému i
pri poskytnuti pouze zakladnich a snadno nastavitelnych parametrti, které 1ze pfi
procesu snadno a levné kontrolovat (napf. rychlost davkovani oleje a zdroje du-
siku, okysli¢ovani,...). Neuronové sité se tak ukazuji jako vhodné pro modelovani
komplikovaného vicefadzového systému vznikajiciho p¥i fermentaci v bioreaktoru.
Projekt byl financovan z rozpodtu mésta Ostravy ev. & smlouvy 0934/2016/5aS.

Kli¢ova slova: neuronové sité, optimalizace, polyhydroxybutyrat, uméla inteli-
gence
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V sticasnosti existujii dva komercné procesy produkcie HA. Prvym je extrakcia z tkaniv
zvierat a dalsim aplikcia systému bakteridlnej expresie predovSetkym mikroorganizmami
rodu Streptococcus. Dolezitym parametrom kvality komeréného produktu HA vzhladom na
jeho reologické vlastnosti a ovplyviiovanie fyziologickych reakcii je molekulova hmotnost.
V zévislosti na dizke refazca ma $iroké aplikacie v medicine, potravindrstve a kozmetike.
Bakteridlna produkcia poskytuje HA o vysokej molekuldrnej hmotnosti a Cistote. HA nizsej
molekulovej hmotnosti je vyrabana kontrolovanou depolymerizaciou vysokomolekularnej
HA v distej forme radou fyzikdlnych a chemickych opatreni, ozarovania a enzymatickou
hydrolyzou hyaluronidazami. Prisun kyslika znacne ovplyviuje tvorbu HA, s jej rastiicou
koncentraciou sa vSak zvysuje viskozita média, ktora prestup kyslika zhorSuje. Pridavok hy-
aluronidaz pocas fermetacie je predpokladom pre zvysenie vytazku HA.

Kyselina hyalurénova bola pripravena vsadkovou kultivaciou mikroorganizma Strep-
tococcus equi subsp. zooepidemicus. V priebehu fermentacie sa do bioreaktorov pridaval en-
zym hyaluronét 4-glykanohydrolaza (BTH) o r6znej koncentracii v réznom case kultivacie.
Vytazok HA bol stanoveny gravimetricky. V produkénom médiu bola zistend opticka hustota
spektrofotometricky pri vinovej dizke 640 nm, ktoré podévala informéciu o mnozstve buniek
vmédiu. Cistota kulttiry bola potvrdena mikroskopicky. Dynamické viskozita produkéného
média bola zistena rotacnym viskozimetrom, molekulova hmotnost a polydisperzita meté-
dou separacie GPC s detekciou rozptylovym fotometrom a koncentracia zbytkového cukru
bola stanovend spektrofotometricky.

Pridavok hyaluronidazy BTH bol uskutoéneny v r6znych hodinach fermentacie a o
r6znej koncentracii. Najviac sa osvedcil jej pridavok v nultej hodine fermentacie hned po
zaockovani fermentorov, pretoze enzym pracoval dlhSie, mal vacSiu ticinnost a pridavok bol
technicky najjednoduchsi. Vo vacSine pripadov prevedenych experimentov vznikali vyso-
komolekularne tutvary. AZ po pridavku 2000 jednotiek enzymu na gram vyprodukovanej
HA Klesla viskozita produkéného média z 219,7 mPa-s na 0,07 mPa-s, o odpovedalo poklesu
molekulovej hmotnosti z podiatocnych 1,64 MDa na 74,7 kDa. Vytazok HA sa vyrazne neme-
nil, medzi koncentraciou vzniknutej HA a zostatkovej glukézy bola ale potvrdena korelacia.

Bola dokazana modifikacia molekulovej hmotnosti HA mnoZstvom pridavku BTH
v priebehu fermentatného procesu. Az po pridani 2000 jednotiek BTH na gram vyprodu-
kovanej HA vznikala nizkomolekuldrna HA. Je potrebné vykonaf dalsie experimenty s
vysSou koncentraciou hyaluronidazy. Potencidlne zvysenie vytazku HA nenastalo z dovodu
velmi nizkej koncentracie zbytkovej glukézy.

KItacové slova: Kyselina hyalurénova, 4-glykanohydrolaza, BTH, Streptococcus zooepi-
demicus, Molekulova hmotnost
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Elektrochemicka charakterizacia katalyzatorov je perspektivnou metédou
Studia ich vlastnosti. Cyklicka voltampérometria je populdrnou potenciodynamick-
ou metdédou, pricom sa vyuZziva najmd na kvalitativnu analyzu elektrochemick-
ych reakcii. Voltampérometrickd charakterizacia je citlivd metodika, vhodnd na
rozliSovanie zlicenin s katalytickou aktivitou. Abrazivna cyklicka voltampéro-
metria je Specidlnym typom cyklickej voltampérometrie, pri ktorej sa vzorka
praskového katalyzatora aplikuje na povrch uhlikovej pastovej elektrédy, ktort je
mozné pripravit napr. homogenizaciou praskového uhlika a vazeliny.

Nasimi skimanymi latkami boli katalyzatory na baze pyrofosfatov medi. Zau-
jimalo nds presnejsie zloZenie z kvalitativneho hladiska s ohladom na ich praktické
vyuzitie. NaSou zvolenou metodikou bola cyklickd voltampérometria, kedZe sme
ocakavali redoxné reakcie medi v roztoku elektrolytu. Nasou pracovnou elektrd-
dou bola uhlikova pastova elektrdda, ktorti sme zvolili vzhladom na nerozpustny
charakter Studovanych zltucenin. Pracovali sme v dvoch prostrediach, a to v 0,1 M
roztoku KOH a 0,1 M roztoku PBS. Zvolenymi Standardmi boli Cu,O a CuO, ktoré
sme rovnako ako Studované zlticeniny, polarizovali v kladnom aj zdpornom smere.

Po vykonani experimentov a vyhodnoteni cyklickych voltampérogramov
Standardov a vzoriek katalyzatorov sme mohli vyslovit zavery o ich zloZeni so za-
meranim na pritomnost zli¢enin medi. Z nameranych vysledkov pri polarizacii ele-
ktrédy v zdpornom smere v oboch prostrediach vyplyva, Ze vSetky Studované kata-
lyzatory Mek1, Mek8, Mek9, Mek27, Mek28 a Mek29 obsahujui med v oxida¢nom
stupni Cu'. Ak sme vsak pracovnu elektrédu s imobilizovanymi vzorkami kata-
lyzatorov polarizovali najskor v oxida¢nom smere a nasledne sme tieto vzorky
v spatnom skene reredukovali, pozorovali sme rozdiely v zloZeni jednotlivych
katalyzatorov. Pri katalyzatoroch Mek1, Mek8 a Mek27 sme v pociato¢nom klad-
nom smere polarizdcie nepozorovali Ziadne piky podobne ako pri CuO. Avsak
ak sme imobilizovali katalyzatory Mek9, Mek28 a Mek29 na pracovnej elektrode
anasledne sme uskutocnili polarizaciu najskor v oxida¢nom smere, tak pozorujeme
v oboch roztokoch elektrolytov vznik oxida¢ného piku ako v pripade Cu,O.

Z nasich merani méZeme konstatovat, Ze katalyzatory Mek9, Mek28 a Mek29
obsahuji med v oxida¢nych stupnoch Cu" a Cu".

Kltacové slova: abrazivna cyklicka voltampérometria, katalyzator, pyrofosfaty
medi
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Diketopyrrolopyrroly (DPPs) se fadi diky své vyrazné barevnosti a elektrické
vodivosti mezi tzv. ,vysoce vykonné pigmenty”, nachazejici uplatnéni v Siroké
Skale oblasti organické elektroniky, napf. na vyrobu organickych solarnich ¢lankt
(OSC), polem fizenych tranzistorti (OFET) nebo svétlo emitujicich diod (OLED).
Nesubstituované zakladni derivaty jsou vSak nerozpustné ve vétSiné znamych
rozpoustédel, coz zna¢né omezuje jejich vyuzitelnost. V této praci jsou popsany
pripravy zakladnich derivatii DPP, thiofenového a fenylového, které byly nasledné
modifikovany nukleofilni substituci alkylovymi fetézci — nerozvétvenym dodecy-
lem, rozvétvenym 2-ethylhexylem a cyklickym ethyladamantylem. Inkorporace
alkylovych fetézcti na heteroatomy dusiku molekuly DPP zamezi tvorbé inter-
molekuldrnich vodikovych vazeb, coZ mé za nasledek zvySeni rozpustnosti a tedy
vyrazné rozsifeni aplikovatelnosti a vyuzitelnosti vyslednych derivata. Charakter
alkylového fetézce ma vliv také na jejich prostorové uspofadani, optické i elek-
trické vlastnosti. Bylo v8ak zjisténo, Ze z divodu pfitomnosti kyslikovych atomt
v molekule DPP dochazi ke vzniku moznych tautomernich forem. Nukleofilni sub-
stituce je tak znacné neselektivni a kromé majoritniho N,N’-alkylovaného produktu
vznikaji vedlejsi N,0’- a O,0’-alkylované derivaty DPP. V praci se dale zabyvame
vlivem charakteru alkylového fetézce na vznik vedlejsich produktt substituce za
obdobnych reakénich podminek. Nésledné je popsan vliv polohy alkylového fetéz-
ce na optické vlastnosti novych materidlt. U derivatu N,N’-ethyladamantyl-thiofen
DPP byly struktura a prostorové uspotfadani studovany pomoci X-Ray analyzy.

Kli¢ova slova: diketopyrrolopyrrol, organicka elektronika, substituce, alkylace
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Vyvoj pevno-fazovych luminiscenc¢nich organickych barviv je vysoce atraktivni
z pohledu Siroké $kaly jejich moznych aplikaci, mezi které se fadi organické pevno-
fazové lasery, opticka vlakna, fluorescencéni sondy pro zobrazovani DNA a mnohé
dalsi. Para-bis(2-thienyl)fenylen predstavuje nadé&nou alternativu s vysokym po-
tencidlem pro vySe zmitiované aplikace. V uvedené praci jsme se zaméfili na vliv
fluoru jako elektronakceptorniho substituentu alokovaného na centralni fenylové
jednotce i vliv pozice (in, out) solubiliza¢nich dodecylovych postrannich fetézcti
na thiofenovych jednotkach na kvantové vytézky fluorescence v pevné fazi. Dalsi
neméné dilezitou zkoumanou vlastnosti byla termicka stabilita a schopnost pro-
storové organizace molekul. Pro detailni pochopeni vplyvu struktury vs. optické
vlastnosti molekul byl studovan vliv objemné a znacné stabilni ethyl-adamantylové
skupiny substituované na para-bis(2-thienyl)fenylenu na kvantové vytézky fluo-
rescence v pevné fazi. Zavedenim ethyl adamantylového fragmentu do molekuly
para-bis(2-thienyl)fenylen, bylo dosaZeno nékolik pozoruhodnych vlastnosti mezi
které patfi, dramatické zvySeni termické stability systému, z 55 °C na 250 °C ve
srovnani s dodecylovym analogem a signifikantni zvysSeni fluorescence v pevné
fazi ze 4 % na 50 %.

Vzhledem k moznym cilenym chemickym modifikacim centralniho para-
bis(2-thienyl)fenylenoveho skeletu lze modifikovat jeho vlastnosti a pfesné je
prizptlisobovat k potencidlnimu vyuziti v organické elektronice.

Klicova slova: fluorescence v pevné fazi, termickd stabilita, adamantan,
fluorescencni sondy, fluor, thiofen, organicka elektronika

49



Catalyzed Conversion of Lignin

Anton Lisy
Ales Hdz

Fakulta chemickej a potravindrskej technoldgie STU v Bratislave, Ustav polymérnych
materidlov,
Oddelenie Dreva, celulézy a papiera
Radlinského 9, 812 37 Bratislava, Slovenskd republika
tono.lisy@gmail.com

This paper is dedicated to finding a way of efficient lignin waste refining by
catalytic conversion in conditions of thermo-baric reactor or direct pyrolysis with
catalyst.

Lignin is usually produced by pulp mills in form of black liquor, where it is dis-
solved along with other organic compounds and inorganic salts. It is then burned
in recovery boiler to generate heat and electricity, along with regenerating cooking
chemicals. By burning it, we lose a rather compound rich mixture, which we can
convert to more efficient source of energy or chemicals.

Isolation of lignin is also important. If we can retain inorganic compounds in
state from which we can regenerate them to cooking mixture, it helps with econ-
omy of process, although this is not addressed in this paper. If lignin is separated
from mixture, it provides a resource with low cost and complex chemical composi-
tion. Converting lignin with catalyst in thermo-baric reactor may yield a blend con-
taining interesting chemicals, in term of cost, rarity or chemical structures. Isolation
may be problematic, because products tend to have similar properties for two or
more compounds.

Lignin used for experiments in this paper, was isolated from black liquor from
non-sulfuric process supplied by OP Papirna, s.r.o. (Olsany, Ceska republika). It
was isolated by addition of sulphuric acid and washing by deionized water, fol-
lowed by drying in lyophilizator and storing for later use in dry dark container. In
conditions of thermo-baric reactor, addition of oxalic acid and platinum coated car-
bon was used as catalyst. Products were separated and analyzed in gas chromato-
graph with mass spectrometer. In addition to this experiment, series of pyrolysis of
lignin with variety of catalyst were realized. Iron oxide, nickel oxide and zeolite in
Y-sit H-form were used.

Results shows that used procedures may prove effective if optimal conditions
are set. Products were mixtures of organic compounds, containing mainly pheno-
lic compounds and its derivates. Specifically guiaiacol, 4-etylguajacol, derivates of
vanillin, phthalic acid and others. As mentioned, separation will be problematic as
varieties of derivates with similar properties were created.
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Tato prace reaguje na celosvétovy problém tykajici se hledani alternativnich
zdrojii nerostnych surovin. Prace se zabyva analyzovanim vzorki vysokoteplotnich
a fluidnich popilkii z produkce elektraren v Ceské republice a néslednym experi-
mentalnim ovéfenim moZznosti separace nékterych zaddoucich slozek. Na zakladé
prvkového a fazového slozeni byla navrzena a laboratorné testovana moznost
separace hliniku, titanu a Zeleza extrakci do roztoku kyseliny sirové za nasledného
rozdéleni téchto sloZek vhodnymi délicimi metodami. Separace vybranych prvki z
popilkové matrice byla provedena za laboratorni teploty a nasledné pfi teploté varu
pouzitého rozpoustédla.

Klicova slova: druhotné suroviny, surovinova zakladna, popilky, vyuZziti
popilkt.
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Prace se zabyvad moZnostmi vyuziti vedlejsiho energetického produktu ze
spalovani uhli ve fluidnim kotli pro pfipravu pojiva a kompozitnich materidl na
bazi tohoto pojiva. Jsou zde studovany a analyzovany vybrané fyzikdlni a chemic-
ké vlastnosti fluidnich filtrovych popilki, jako je napiiklad obsah volného vap-
na, nebo fazové a chemické sloZeni. RovnéZ byly studovany vybrané vlastnos-
ti dalSich vstupnich materiali. Na zakladé vysledki téchto analyz byla pfipravena
pojiva na bézi fluidnich filtrovych popilki. Pojiva byla dotovana rliznymi bézné
dostupnymi pfisadami s cilem tipravy reologickych vlastnosti, poklesu objemové
hmotnosti a nartistu pevnosti v tlaku a v tahu za ohybu. V praci byla testovana
moznost vyuziti odpadnich polyesterovych vlaken, ktera byla dispergovana jako
vyztuz v matricich na bazi vyse zminénych pojiv. Pfipravené vzorky pojiv a kom-
pozitl byly testovany na pevnost v tahu za ohybu a na pevnost v tlaku po 28 dnech
a byl sledovan vyvoj jejich objemovych hmotnosti. Fazové sloZeni vybranych vzor-
ki1 bylo analyzovano pomoci rentgenové difrakéni analyzy.

Kli¢ova slova: fluidni spalovani, fluidni popilek, pevnost v tlaku, objemova
hmotnost.
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Vhledem k celosvétovému starnuti populace, dochazi k ¢astéjsi potfebé opravy
pohybového aparatu. V nékterych piipadech je proto nutno prejit v konec¢né fazi
k implantaci kostni ndhrady. Nejcastéji je pro svoji biokompatibilitu a bioaktivitu
vyuzivan hydroxyapatit, ktery je v kostech pfirozené zastoupen.

Vyuziti hydroxyapatitu jako materidlu pro kostni nahrady je omezeno me-
chanickou stabilitou v poréznich systémech. Metoda, pfi které bylo dosazeno
nejlepsiho poméru mechanické stability a porozity, se nazyva freeze — casting. Tato
metoda vyuziva tvorbu ledu (v piipadé vodnych suspenzi) ke tvorbé lameldrni
struktury béhem kontrolovaného mrazeni. Dal$im krokem je odstranéni ledovych
krystalii lyofilizaci. Nasledné je vyslednd porézni lameldrni struktura zpevnéna
slinutim. Zménou sloZeni suspenze nebo podminek mraZeni Ize dosdhnout rizné
mezilameldrni vzdalenosti, spojeni lamel a porozity.

V této praci byly pripraveny keramické suspenze v objemovém zastoupeni hy-
droxyapatitu 7,5%, 10%, 15% a 20%, které byly pouZity pfi piipravé poréznich kost-
nich nahrad metodou freeze — casting. Béhem mrazeni byla do struktur implemen-
tovana 3D mfizka, ktera poslouzila jako Sablona pro sit kanalki (v priméru cca
800 um). Po lyofilizaci byly naslednym ohfevem odstranény z materidlu organické
latky, véetné 3D miizky.

Vysledna biokeramicka struktura dosahla porozity vicnez 90% a velmi dobrého
poméru mechanické stability a porozity. Implementace 3D miizky se ukazala byt
vhodnou metodou pro kontrolovanou tvorbu kanalkt s dostatecnym rozmérem,
slouzici k zvySeni bioaktivity materidlu.

Kli¢ova slova: bio keramika, freeze-casting
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Boron carbide is an important non-metallic material, which has found an ex-
tensive application in various industries. Owing to its unique properties such as
high hardness, wear resistance and low density, it became very useful in nuclear
and armour industry. The current production techniques, such as hot pressing or
spark plasma sintering, are used for sintering of simple shapes and are considered
as expensive methods. Based on these reasons, there is a need for a cheaper and
simpler process. One of the alternatives to gain as great densification as possible
and therefore obtain excellent mechanical and physical properties is using method
of pressureless sintering. Boron carbide reaches final density less than 90% and by
itself is very hard to sinter, so the purpose of this study was to investigate the effect
of graphite (used as a sintering aid) on densification, mechanical and physical prop-
erties. In conclusion, based on the literature and this research, next steps to improve
pressureless sintering have been proposed.

Key words: pressureless sintering, boron carbide, carbon addition
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Tuhy komundlny odpad nema vhodné vlastnosti na tepelné spracovanie a
preto sa pristupuje k jeho tiprave na tuhé alternativne palivo. Splyniovanim tuhého
alternativneho paliva sa vyraba plyn, ktory ma potencial byt pouzity ako syntézny
plyn na vyrobu metanolu. V programe Aspen Plus sa nasimulovala prevadzka na
spracovanie tuhého alternativneho paliva s definovanym zloZenim a vyhrevnostou.
Navrhnuta prevadzka sa skladala zo splyniovania s ¢istym kyslikom, Cistenia vy-
robeného plynu, syntézy metanolu a separdcie metanolu. Simuldciou sa zistili
optimdlne prevadzkové parametre pre splynovanie ako je pomer hmotnostnych
tokov kyslika k surovine a vodnej pary k surovine, tak aby sa syntézou vyrobil plyn
bohaty na vodik a oxid uholnaty. Cistenie plynu prebiehalo v dvoch absorpénych
koldénach, v prvej sa vyuzival na absorpciu roztok hydroxidu sodného a v druhej
koléne aminovy vodny roztok monoetanolaminu. Pre druhti absorpént kolénu
a reaktor na syntézu metanolu sa zistili optimalne prevadzkové parametre ako
je tlak a teplota. Separdcia metanolu prebiehala v dvoch rektifika¢nich kolénach,
v prvej sa z kvapalného surového metanolu odseparovali plyny a v druhej koléne
sa odseparovali od metanolu kvapaliny. Pre obidve koldny sa zistil optimalny pocet
teoretickych etazi, refluxny pomer a poloha nastrekovej etazi. Simulaciou sa ukaza-
lalo, Ze pri spracovani 15 t/h definovaného tuhého alternativneho paliva je mozné
vyrobit 9 t/h ¢istého metanolu. Optimalizovalo sa vyuZitie vSetkych tepelnych pra-
dov a zistilo sa, Ze pfi splyniovani a syntéze metanolu sa nevygeneruje dost vodnej
pary na pokrytie spotreby. Chybajtica para sa vyrabala spalovanim zemného plynu
a odplynov pochadzajucich z ¢istenia plynu a separacie metanolu.

Kli¢ova slova: tuhy komunalny odpad, splyniovanie, syntézny plyn, metanol,
Aspen Plus
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Polymerni nanokompozity mohou dosahovat vyrazné vyssi tuhosti, pevnos-
ti ¢i termické stability pfi velmi malém obsahu nanoplniva v porovnani s plasty
plnénymi tradiénim plnivem o rozmérech v fadu mikrometrt. Cilem prace je studi-
um strukturnich a procesnich parametrti, které fidi disperzi nanocastic v roztocich
polymerti, aby bylo mozno reprodukované pripravovat polymerni nanokompoz-
ity s pozadovanym prostorovym uspofddanim nanocastic. Je feSen pfedevsim
vliv rtiznych komponent jako je polymerni matrice, nanocastice a rozpoustédla,
ve kterych dochdzi k miseni matrice a nanocastic. Pouzité komponenty maji vliv
na rozdispergovani ¢astic a tim jsou ovlivnény i vlastnosti materialu jako je napf.
teplota skelného pfechodu nebo tuhost materidlu. Vétsina dnes pouZzivanych
inZenyrskych materidl byla vyvinuta s pfimym fizenim struktury v rozmérech
mikronti. Proto 1ze tvrdit, Ze nanotechnologie oteviraji Sirokou Skalu moZnosti,
jak ovliviiovat uspofddani materidlu na trovni dfive nedosazitelnych rozméri.
Moznost kontrolovat samouspofddavani nanocastic by mohla byt cestou k syn-
téze biomimetickych materialti. Jako priklad lze uvést systémy, ve kterych jsou
obsazeny sférické nanocastice hydroxylapatitu — zubni sklovina nebo napodobe-
niny kosti. Kontrola uspofddavani nanocastic je tedy unikatni mozZnost ke kon-
struovani systémii inspirovanych piirodou.

Kli¢ova slova: nanokompozity, samouspofadavani, termo-mechanické vlast-
nosti.
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This contribution is focused on using FRET between perylene as a donor fluo-
rophore and fluorescein as an acceptor in three different systems of cationic micelles
(consisting of three cationic surfactants with different hydrophobic chain length —
TTAB (C,,), Septonex (C,,) and CTAB (C,,)) as form of a nanoscale ruler. Concentra-
tion of perylene in micelles was kept constant and the amount of fluorescein (hy-
drophilic probe located in the solution surrounding micelles) varied up to ratio 1:10.
Occurrence of energy transfer in each sample was quantified by measuring donor
lifetime in presence of increasing amount of the acceptor. Two parameters were com-
pared — effectivity of the energy transfer, which depends on decrease of donor life-
time in presence of acceptor in close proximity to the donor molecule and binding,
which describes percentage of FRET pairs (ratio of perylene molecules undergoing
FRET vs. complete amount of perylene molecules in the system) based on comparing
relative amplitudes of donor and quenched-donor lifetimes. Effectivity of FRET is in
direct relation to the distance between donor and acceptor. With increasing amount
of fluorescein in the system, increase of the effectivity of energy transfer was observed
as there were more and more fluorescein molecules in the system which caused inter-
actions between perylene and fluorescein on the shortest possible distance in particu-
lar micellar system. As certain perylene-fluorescein ratio was reached, the effectivity
didn’t increase anymore. On the other hand, binding increased sample from sample
with growing fluorescein concentration.

Distance between donor molecule solubilized inside micelles and acceptor mol-
ecules attached to their hydrophilic parts was gained at constant effectivity of the
energy transfer. Characteristic distance was slightly higher for surfactants with lon-
ger hydrophobic chains — 3,54 + 0,03 nm in TTAB micelles, 3,64 + 0,02 nm in Septonex
and 3,78 + 0,01 nm in case of CTAB. To compare these results, fluorescence correla-
tion spectroscopy was used to measure diffusion coefficients of all micellar system
with perylene solubilized inside. After recalculating obtain diffusion coefficients us-
ing Stokes-Einstein equation, micelle diameter were determined: 3,16 + 0,01 nm for
TTAB micelles, 3,42 + 0,01 nm for Septonex and 4,56 + 0,07 nm for CTAB, which show
the same trend. However larger differences between studied micellar systems were
found using this method. It is possible, that perylene is not solubilized exactly in the
center of the micelle, or fills most of the hydrophobic core volume, which makes only
small differences for surfactants with slightly varying hydrophobic chain lengths.

Keywords: FRET, perylene, fluorescein, cationic micelles
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Besides finding some new sources, cosmetic producers tend to adopt well-
known and popular ingredients already used in the health and food sectors.

Presented work is focused on characterization of some complex natural sourc-
es of phenolics and their encapsulation into liposome nanoparticles.

Total phenolics, flavonoids and antioxidant activity of plant extracts was deter-
mined spectrophotometrically. Extracts were then packed into liposome particles.
Size of prepared liposomes was evaluated by dynamic light scattering and their
stability was determined using zeta potential. Encapsulation efficiency of active
compounds was evaluated by spectrophotometrical methods. Liposome particles
with antioxidant properties were tested for possible genotoxic effects as well as
pure extracts.

In this work it was found that selected natural sources of phenolics could be
packed into liposome particles with high encapsulation efficiency. Neither pre-
pared particles nor pure extracts show genotoxic effect on model organism. Lipo-
some particles with antioxidant ingredients can enhance the effectiveness of cos-
metic products and could be also used in modern food supplements.

Keywords: liposomes, phenolics, genotoxicity
Acknowledgements: This work was supported by project ,Materials Research

Centre — Sustainability and Development” No. LO1211 (Ministry of Education,
Youth and Sport of the Czech Republic).
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Membrane properties such as a fluidity and degree of a lipid chain order are
the key variables in design of new liposomal drug delivery systems. Hence, the
lipid order parameter and phase transition temperature of mixed lipid system were
studied by means of steady-state fluorescence spectroscopy.

The phase transition temperature was obtained by analyzing of laurdan emis-
sion spectra at different temperatures. Laurdan molecule is solubilized in the acyl
chain region of the membrane. The shape of the laurdan emission spectra depends
on the presence of water molecules in the vicinity of the naphthalene moiety. The
red shift in laurdan emission spectra indicates the increased concentration of water
in the bilayer and its increased mobility.

The increase of the phase transition temperature was observed in case of all
studied cationic lipid/phospholipid mixtures.

The degree of a lipid acyl chain order in liposomes and the membrane fluidity
were studied by means of fluorescence anisotropy, which measures depolarization
of fluorophores excited by polarized light, where the depolarization depends on
the membrane fluidity. Diphenylhexatriene is a suitable fluorescence probe for the
anisotropy measurements.

The increase of lipid order was observed with increasing ratio of phospholipid
in the lipid mixture.

By mixing of biocompatible zwitterionic phospholipid with cationic lipid we
get composite structures with tailored mechanical properties which could be uti-
lized in drug delivery systems. Moreover, interactions with a polyelectrolyte could
be controlled by cationic lipid/phospholipid ratio.

The inclusion of cholesterol molecule in the acyl chain region has different ef-
fect on the membrane fluidity depending on acyl chain saturation and degree of
order in the headgroup area (ratio of cationic lipid/phospholipid).

Keywords: lipid, membrane, liposome, fluorescence spectroscopy, laurdan, di-
phenylhexatriene
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The green microalgae strain Haematococcus pluvialis is the best producer of
astaxanthin, the red pigment, which is known for antioxidant activity that is higher
than other carotenoids and vitamin E. Astaxanthin is localized in the thick-walled
cysts, which are produced under unfavorable environmental conditions. The pres-
ent study was aimed to investigate the effect of different stress factors on astaxan-
thin production.

The growth characterization was performed by optical density at 680 nm and
720 nm in Photobioreactor FMT 150 under optimal growth conditions: cultivation
media BG11, white light of intensity 100 pmol photons m? s, 22 °C, aeration with
the air enriched by 2 % of CO2. During cultivation the cell growth phases and num-
ber of cells were observed by optical microscope. Photochemical quantum yield
was monitored by pocket size instrument AquaPen (PSI). In the last part of work,
the influence of selected stress effects on astaxanthin production was studied. Fol-
lowed stress factors were used: high intensity of light (1 000 pmol photons-m?s),
low nitrogen concentration (2.2 mM) and combined addition of sodium chloride
and sodium acetate (0.5% NaCl, 2 mMNaAc).

The best yield of astaxanthin was obtained under strong illumination. Oppo-
sitely, minimal production was showed in presence of salt stress.

Keywords: astaxanthin, Haematococcuspluvialis, stressconditions
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DNA-based methods are an important part in the detection of food adultera-
tion. These methods require highly purified DNA allowing enzymatic treatments.
However, the quality of DNA isolated from food products is often low due to phe-
nolic and polysaccharide contaminants.

The aim of this work was to develop a micro method for isolation of DNA from
plant-based food products. The ultimate goal was an optimized protocol which
would provide DNA suitable for application in molecular diagnostics. Samples
of DNA from different jams, in particular red currant, chokeberry and peach jam,
were isolated using magnetic nanoparticles. The jam samples were processed by
a modified cetylammonium bromide (CTAB) method (treatment with CTAB-con-
taining buffer, chloroform and isopropanol). After the separation of polyphenolic
and polysacharide CTAB complexes partially purified DNA was bound to magnet-
ic nanoparticles covered by poly(L-lysine). Two different methods of DNA isolation
were compared: a separation based on condensation of DNA and its adsorption on
the surface of magnetic particles and the separation of DNA from the sample by
electrostatic forces. The quality of isolated DNA was determined by UV spectro-
photometry. The spectrophotometric determination showed a contamination of the
samples by various compounds. Some DNA samples were successfully amplified
using conventional PCR. The experiments mentioned above will be continued and
the optimization of the method is in progress.

Keywords: DNA isolation, magnetic nanoparticles, PCR
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The main aim of this work is to present the possibility of using a cosmopolitan
terrestrial organism and its two different life stages for evaluation of the possible
effect of environmental contaminants. The organism used in this study is a pulmo-
nate gastropod Helix aspersa aspersa (syn. Cantareus aspersus or Cornu aspersum), or
the brown garden snail in common. For this study, we selected two different life
stages of this snail: eggs and juvenile individuals. The assessed substance was cad-
mium chloride (CdCl,). There were three main parts of the study: standard growth
inhibition test with juvenile snails, hatching success test with the eggs and embryo-
toxicity test. In the first case, the juvenile snails were exposed to different concen-
trations of cadmium (0 — 500 mg/l) and the toxicant was spiked onto a filter paper
on the bottom of the breeding boxes. This test lasted for 28 days and the monitored
endpoints were: mass and shell diameter. Second part of study - exposition of eggs
was performed in small Petri dishes with a filter paper on the bottom and the con-
centrations of cadmium were the same as in the first case. The exposure of the eggs
lasted for 14 days and the percentage of successfully hatched snails was evaluated.
In the last case, we observed the effect of cadmium in a low concentration (6mgj/1)
on the embryos in different time periods from the start of the test. This test lasted
also for 14 days and the endpoints were: size and state of the embryo, morphologi-
cal and physiological changes.

The results showed significant differences between the sensitivity of eggs and
juvenile snails and also negative effects of cadmium chloride on the development
of the snail embryos. The present study summarizes a scale of different endpoints,
which could help for better understanding the effects of toxicants on the environ-
ment.
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In this paper we investigate the fluorescence measurement of the molecular
probe Prodan in cationic micellar solution of cetyltrimethylammonium bromide
(CTAB). Photophysical behaviour of Prodan is strongly dependent on polarity of
its environment. The excited molecules of Prodan can exist in two different forms —
the locally-excited state (LE), from which molecules of Prodan can switch to lower-
energy intramolecular charged transfer state (ICT) due to strong interaction with
molecules of solvent. In nonpolar environments Prodan emits from LE state, while
in polar environments the emission is from ICT state. Time-resolved fluorescence
spectra (TRES) and deconvolution of steady-state emission enable an interpretation
of three different locations of Prodan molecules in micellar aggregates.

Keywords: Prodan, CTAB, TRES, micelle
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The study is focused on comparing the occurrence of platinum and palladium
in urban areas in Brno and Moscow.

This thesis includes the monitoring of released amount of platinum and pal-
ladium to the environment, especially due to intensive car traffic. In this work we
were compare two selected types of matrix - herbaceous vegetation and soil matrix.
Acquired data of measurements confirmed that the soil matrix seems to be pref-
erable matrix for monitoring the concentration of platinum and palladium in the
environment. It is caused due to lower absorption in vegetation and more difficult
detectability in biotic samples. Poor absorption may be caused by climatic condi-
tions, especially rinse contaminated plant parts by atmospheric rainfall.

The sampling sites were chosen in places with the highest rate of car traffic.
These were mainly near busy intersections and busy road sections.

Concentrations of metals from the center of Moscow were approximately 3
times higher than the city center in Brno. Values from the sampling sites MKAD
(Moskovskaya Koltsevaya Line avtomobilnaja doroga) were up to 10 times higher
than the value from Brno. The result of such high concentrations of platinum and
palladium is extremely frequency of automobile traffic and constantly forming col-
umns with driving style ,start - stop”.

Tthe major environmental platinum and palladium pollution is their use in au-
tomotive catalyst. Surface of the catalyst is attacked during chemically, physically
and rapid alternating redox conditions, high temperature and mechanical wear.
This wear leads to emission of platinum and palladium into the surrounding en-
vironment. The highest accumulation of these metals is in the vicinity of roads,

mainly in the large urban areas. So, just people living near these busy roads are

the most endangered group in terms of influencing their health by present
metals with emergence of possible allergic reactions and other disabilities.

Keywords: Platinum, palladium, platinum group metals, the environment,
atomic absorption spectrometry, extraction, ICP-OES
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Heart failure following myocardial infarction (MI) causes morbidity and mor-
tality worldwide. The field of tissue engineering has developed several potential thera-
pies for treating MI including cell therapy. Cells could be incorporated into the hydro-
gels to prolong their retention in the site of application. These injectable biomaterials

have the potential to be delivered minimally invasively by catheter.

Hyaluronan-tyramine derivative (HA-TA) could be used for this purpose. It is capa-
ble to form covalently crosslinked hydrogels by horseradish peroxidase (HRP 0,1-0,5 U/
ml) mediated reaction. Crosslinking reaction is initiated by addition of highly diluted
H,0, (0,3-1,7 mM). To enhance cell adhesion, HA derivative (HA-PH-RGD) bearing
both hydroxyphenyl moiety and RGD cell adhesive sequence, have been prepared. The
capacity of scaffolds to carry the high number of cells is very important to achieve effec-
tive treatment of damage heart tissue after myocardial infarction. It has been prepared
hydrogel capable to contain a huge number of cells. HA-aldehyde (HA-Ox), commonly
prepared by selective oxidation of native HA, could be used as other possibility. Gela-
tion is initiated by addition of diamine O,0'-1,3-propanediylbishydroxylamine dihydro-
chloride (POA) into HA-Ox solution. In this work the properties of listed materials have
been evaluated and compared to select suitable material for intended application.

The viscosity of precursor solutions was evaluated using rheometer ARG2. The criti-
cal gel point (GP) was detected at 37 °C as cross-over point where the elastic and viscous
moduli were equal (G'=G"). Young’s modulus (Y), compressive stress at breaking point
and toughness (T) were measured in compression using device Instron 3342. Measuring
of mechanical properties was repeated 3 times with variability + 10 %. The swelling ratio
of the samples was determined from their weight increase from the original to the swol-
len state. Up to 50 mil stem cells were encapsulated per ml of hydrogel and cultivated
for 28 days.

HA based hydrogels are prepared by non-cytotoxic reaction. HA-TA/HA-HP-RGD
hydrogels fulfil criteria for incorporation of large number of cells up to 50-10° cells/ml of
hydrogel. Moreover, the low precursor solution viscosity enables to deliver the material
through the catheter into the damaged heart tissue. All these aspects predispose these
materials as suitable cell seeded scaffold for myocardial regeneration.

This work has received funding from the European Union’s Seventh Framework
Programme for research and technological development and demonstration under
Grant Agreement no. 604531 (AMCARE).
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Antibiotics are pharmaceuticals used to treat diseases caused by bacteria. They
are widely used in human and veterinary medicine. Macrolides are after penicillins
the second most prescribed group of antibiotics in the Czech Republic.

After administration, the drugs are excreted from the body in the form of me-
tabolites or unchanged via urine or feces. These compounds are then discharged
into the waste water and in most cases enter the wastewater treatment plants
(WWTPs). Antibiotic can negatively affect biological processes of treatment, where
microorganisms are essential for proper functioning WWTP. In many cases the effi-
ciency of antibiotics removal is not sufficient, thus WWTPs are considered as major
point sources of environmental contamination by these compounds. The presence
of antibiotics in the environment can lead to the development of bacterial resistance
to antibiotics which is one of the biggest threats to mankind nowadays.

In this work, we examined the presence of macrolide antibiotics (azithromycin,
clarithromycin, erythromycin and roxithromycin) in waste water (in both, inflow
and outflow from treatment plant) from three different WWTPs — WWTP Brno-
Modftice, WWTP Mikulov and WWTP of The University of Veterinary and Pharma-
ceutical Sciences Brno. As pre-concentration step was used solid phase extraction
(SPE) and HPLC coupled to MS detection was used as a final analytical technique.

The total occurrence of macrolides in 26 collected samples was 100 % for azithro-
mycin, clarithromycin and erythromycin and 96 % for roxithromycin. In general,
the highest concentrations were observed in WWTP of Brno-Modfice and the low-
est concentrations were determined in WWTP of The University of Veterinary and
Pharmaceutical Sciences Brno. The comparison of concentrations of individual sub-
stances shows, that the concentrations of azithromycin and clarithromycin were
one or two orders of magnitude higher than the concentrations of erythromycin
and roxithromycin (concentration scale of ng L to pg L?). Calculated removal ef-
ficiencies of antibiotics were ranging from 13 to 100 %.

Keywords: waste water, macrolide antibiotics, liquid chromatography, mass
spectrometry, solid phase extraction
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Cellular autofluorescence can affect the sensitivity of fluorescence microscopic
or flow cytometric assays by interfering with the detection of low-level specific
fluorescence. On the contrary, autofluorescence can be used to distinguish micro-
bial cells from abiotic particles in flow cytometry analysis or, moreover, it can even
serve as a marker of physiological state of the microbial culture of the interest, for
instance during biotechnological process. Therefore, our aim is to use the green
autofluorescence of bacteria Cupriavidus necator H16 and it's mutant strain Cuprivai-
dus necator PHB-4 as a marker in various biotechnological processes. Time resolved
fluorescence spectra of cellular autofluorescence using variety of excitation lasers
are presented, and so are the possibilities of using fluorophores whose spectra do
not overlap with the native green fluorescence.

Flow cytometry and fluorescence microscopy are complementary techniques
used in this work. Combining their strengths, i.e. the ability of flow cytometer to
analyse millions of cells in a very short time, and the high resolution of fluorescence
microscopy when analysing single cell, we are able to obtain much more reliable
data than when using just one of these techniques.

Keywords: fluorescence, bacterial autofluorescence, biotechnological process-
es, flow cytometry, fluorescence microscopy
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Nowadays the preparation of colloidal nano-structures with surface enhanced
activity for surface spectroscopy methods is a very active field of research. Par-
ticularly in cases where the low concentration of the sample is studied. We ana-
lysed three only balck inkjet prints using Surface-Enhanced Infrared Absorption
Spectroscopy (SEIRAS) and these three samples were measured using Atomic
Force Microscope Infrared-Spectroscopy AFM-IR. The present work deals with the
micro-destructive method of document analysis from the point of view of forensic
examnination of questioned documents. We analysed samples spectra acquired di-
rectly from the document. The colloid of silver nanoparticles (AgNPs) were synthe-
tized and applied in SEIRAS measurements. The purpose of enhancement effect of
colloids on analysed samples was to improve the resolution of the absorption signal
from noise. Size and shape of prepared AgNPs were characterised using scanning
electron microscopy (SEM).

The experiment was performed by measuring spectra in infrared range to gain
signal of inkjet outsprints. Nexus 670 FT-IR device, in ATR mode with Smart Dura
Scope accessories — diamond crystal, resolution 4 cm™, 32 points of scans in the
range of 4000 to 700 cm™ was used. Using Smart Dura Scope, the AgNPs treated
area of outsprints could be focused more precisely then visually. Measured spec-
tra were compared with AFM-IR (nanolIR2, Analysis Instruments) spectral data ac-
quired in two ranges of 1000 to 2000 and from 2500 to 3600 cm™ with a resolution
of the device setting to the 4 cm™ and probe size 20 — 30 nm. The spectral measure-
ments were performed afterwards the AFM images were captured. The structure
of printed paper could be observed and the spot of examination could be selected.

Both methods provide an insight into the chemical structure of the inkjet-print-
ed document. We, therefore, consider the AgNPs would be promising for applica-
tions in the forensic analysis of documents when routine methods are not effective.

Keywords: AFM-IR, SEIRAS, inkjet
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Oleganious red yeasts (Rhodotorula, Cystofilobasidium and Sporobolomyces)
are non-conventional yeasts with ability to utilize a wide range of cheap waste
substrates (whey, glycerol, animal fat etc.). These strains also accumulate significant
amounts of lipids and lipid-soluble metabolites as sterols and pigments. Using
waste substrates could lead to the low-cost biotechnological production of enriched
biomass that could be used in pigment production or alternative way in biodiesel
production.

Traditional cultivation methods in shaking flasks are time-consuming and with
lower reproducibility. Microcultivation system offers reproducible high-through-
put way for large screenings of different fermentation conditions in order to de-
velop an efficient bioconversion of different substrates into lipid-rich yeast biomass.
Fourier-transformation infrared (FTIR) and Raman spectroscopy has shown a large
potential to be used in extensive screenings, especially when screening metabo-
lites are lipids and/or pigments. These complementary techniques allow to perform
high-throughput analysis of intact cells obtained from microcultivation system.
Combination of these techniques allows fast and efficient way how to obtain com-
plete biochemical profiling of biomass and allow more specifically focus on lipid/
pigment profiling.

In the study, twelve red yeast strains were tested on the media with glucose
and glycerol as carbon source, yeast extract and ammonium sulphate as nitrogen
sources and different C/N ratios. The screening was performed in 24-deep well mi-
crotiter plates in Microtiter Plate System. For the evaluation of lipid accumulation
FTIR and Raman spectroscopy was used. It was observed that spectral data from
both FTIR and Raman have correlation with the reference data from GC and HPLC.
The influence of carbon and nitrogen source, as well as C/N ratios on the lipid and
carotenoid accumulation was investigated.

Keywords: Red yeast, Carotenoids, Single-cell oils, Microcultivation, Fourier-
transformation infrared spectroscopy, Raman spectroscopy,
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Diffusive gradient in thin films technique (DGT) has become a routine tool for
speciation analysis of metals in natural waters, soils and sediments. Since its in-
troduction in 1994, more application possibilities appeared - one of them in food
chemistry e.g. lead determination in soy sauces.

Since the concentration of toxic metals in food matrixes is usually very low,
the application of DGT technique with appropriate gel discs is very suitable for
their determination. Not only that DGT technique extracts metals from the food
matrixes, it has also allowed to determinate very low concentrations of metals due
to its preconcentration ability. The usage of DGT technique for determination of
some metals in food matrixes requires special types of sorption gel discs, because
the commercially available gel discs are not able to effectively bind these metals
from matrixes with high concentration of natural ligands, such as chlorides or or-
ganic acids. A typical example of this occurrence is the determination of mercury
by DGT technique.

In the presented work new sorption gel disc with thiol functional group for
DGT technique was prepared by immobilization of L-cysteine on amino-modified
silica via reaction with glutaraldehyde. The prepared sorbent was characterized by
FTIR-DRIFT technique and presence of cysteine was confirmed by many absorp-
tion bands in spectre. In synthesis of following sorbents, different concentrations
of L-cysteine were used resulting into different load of thiol groups content on sor-
bents. These sorbents were characterized by CS elemental analysis technique and
after optimalisation of L-cysteine concentration, the sorbent was incorporated into
polyacrylamide hydrogel layer. In the further work the performance of prepared
sorption gel for determination of mercury in food matrixes by DGT technique will
be tested.
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Carotenoids are natural pigments occurring in plants and many microorgan-
isms, such as algae, yeast and bacteria. They represent the most common group of
antioxidants with significant biological effect. Lipids represent an essential com-
ponent of all living organisms. They are the source and the reservoir of energy for
organisms, which can also be used in the petrochemical industry for the production
of biofuels and in pharmacy as dietary supplements. This thesis deals with the pro-
duction of carotenoids and lipids by selected strains of yeasts and their morphol-
ogy, in order to apply the acquired knowledge and find cheap suitable alternatives
for biotechnological production of these metabolites using waste substrates.

In this work yeast genera Sporobolomyces, Cystofilobasidium and Rhodotorula
were used. Yeasts were cultivated on media with different carbon sources — glu-
cose, glycerol and whey as waste material. Carotenoids, coenzyme Q and er-
gosterol in cells were determined by HPLC/PDA/MS. The lipid content and
fatty acid profiles were analyzed by gas chromatography (GC/FID). Cell mor-
phology and localization of selected metabolites were analyzed by fluores-
cence lifetime imaging microscopy, fluorescence microscopy and flow cytom-
etry. The highest carotenoid production was found in S. pararoseus, C. capitatum
and R. mucilaginosa cells, while the highest lipid yield was observed in strains of
C. infirmominiatum and S. metaroseus.

The results showed that use of whey and glycerol seems to be appropriate car-
bon sources for growth of carotenogenic yeasts and production of carotenoids and
selected lipidic substances as products with higher added value. Further optimiza-
tion of nutrient medium on the given substrates is needed for higher production of
selected metabolites. Techniques of fluorescence microscopy and flow cytometry
have proved to be suitable options for localization of the observed metabolites in
the cells, their amount and cell viability.

Acknowledgements: This work was supported by the project ,Materials Re-
search Centre — Sustainability and Development” Nr. LO1211 of the MSMT.
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The pharmaceuticals are widely used in human and veterinary medicine every
day. Due to their stability and possibility of bioacumulation they are significantly
represented in all components of environment especially in wastewater. Conven-
tional purifying methods on WWTPs are insufficient for elimination of certain
xenobiotics. Especially for xenobiotics which are difficult, slowly or impossible to
eliminate by conventional (mechanical -biological) methods. Due to these facts we
dealt with the possibility of removal xenobiotics by advanced oxidation processes
(AQP).

We chose three groups of pharmaceuticals. First group is Nonsteroidal anti-
inflammatory drugs (ibuprofen, diclofenac, naproxen, ketoprofen) which are most
consumed pharmaceuticals in Czech Republic. Second group is macrolide antibiot-
ics (azithromyecin, clarithromycin, erythromycin, roxithromycin) and third is sul-
phonamide antibiotics (sulfamethoxazole, sulfathiazol, sulfamethazin). The experi-
ments were doing on AOP unit which works with ozone, hydrogen peroxide, UV
radiation and their combinations. This presentation will be focused on the removal
by combinations with ozone.

Solid-phase extraction technique (SPE) was used for extraction, preconcentra-
tion and purification of target compounds. High-performance liquid chromatog-
raphy coupled with DAD and mass spectrometry detection (HPLC-DAD-MS) was
used for final analysis, identification and quantification.

This study has been worked out under the project FCH-S-17-4766 from the Min-
istry of Education, Youth and Sports of the Czech Republic and under the project
No. LO1408 “AdMaS UP - Advanced Materials, Structures and Technologies”, sup-
ported by Ministry of Education, Youth and Sports under the “National Sustain-
ability Programme 1”.
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This study is focused on artificial sweeteners and their occurrence in the
environment, in particular on their presence in waste and surface waters.

Artificial sweeteners are synthetic sugar substitutes. They are much sweeter
than beet sugar and have a wide range of applications. Mostly they are used in
the food industry, but they also found their use in pharmaceutical industry and in
personal care products. They contain almost no energy and thus do not increase
blood sugar levels. For this reason they are used by many people with diabetes or
dieting.

Due to their persistence and ubiquitous occurrence in the aquatic environment,
artificial sweeteners were newly classified as environmental pollutants. Sucralose

(SUC) and Acesulfame K (ACS) do not subject to biotransformation, thus they are
not removed on a biological purification step of waste water treatment. Artificial
sweeteners SUC and ACS are used as potential markers of contamination of surface

water and groundwater by domestic waste water. Sweeteners can get into
groundwater due to leakage of landfill leachates.

The predominant occurrence of sweeteners in the various countries is due to
the extent of their use. E. g. in the US high levels of SUC were found, whereas in the
European countries mainly ACS prevails.

Some sweeteners are evaluated as a potential carcinogens or potential toxics
and this is another reason why their monitoring is important.

Keywords: artificial sweeteners, environment, waste water
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In this work, five non-Saccharomyces yeast strains and commercial strain Sac-
charomyces cerevisine were examined for the production of bioethanol from the waste
paper. Cellulose in the paper has to be hydrolysed to fermentable sugars, which can
be then utilized by fermenting yeast. Here, the method of simultaneous sacchari-
fication and fermentation (SSF) was applied. A combined process diminishes the
inhibition of cellulolytic enzymes by sugars. However, the major limitation of SSF is
the different temperature optimum of cellulolytic enzymes (around 50 °C) and the
fermenting yeasts (30 °C). Therefore, it would be very useful to identify thermotol-
erant microorganism with good ethanol production efficiency. Experiments were
conducted both at 30 °C and 40 °C. Among the strains tested, Pichia kudriavzevii and
Saccharomyces cerevisiae produced the highest concentrations of ethanol. P. kudria-
vzevii was the only strain with resistance to higher temperature of 40 °C. On the oth-
er hand, Kluyveromyces marxianus, often used for its thermal tolerance, did not show
to be suitable for the production of ethanol at 40 °C in our work. This work would
also like to highlight the ethanol production ability of Wickerhamomyces anomalus.
Even though this yeast strain is not very examined, the ethanol production is com-
parable with other strains that are considered to be good ethanol producers.

Keywords: yeast, simultaneous saccharification and fermentation, bioethanol
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Novel 2-ethylhexyl acrylate (2-EHA)/cellulose acetate propionate (CAP) micro-
capsules with mononuclear core-shell morphology are potentially an interesting
model system for polymerization inside microcapsules. Microencapsulation was
performed by solvent evaporation technique from dichloromethane solution dis-
persed in poly(vinyl alcohol) solution. Microcapsule morphology, which evolved
from partially raspberry-like to a bowl-like due to premature shell formation and
subsequent solvent evaporation, was captured by microscopy imaging techniques.
Thus it has been concluded that kinetics of CAP shell formation play a crucial role
in preparation of 2-EHA/CAP microcapsules. Moreover, microcapsules were rup-
tured in compression under microscope in order to evaluate fracture type. Ductile
fracture of microcapsule shell was observed. Shell thickness of 0.3 um was esti-
mated by scanning electron microscopy. Even though bowl-like morphology of
microcapsules was not favorable for polymerization inside microcapsules, some
microcapsules gained irregular crumpled shape which facilitated formation of mi-
croporous hollow particles after drying the microcapsule suspension. These micro-
porous particles may promise further research potential for development of par-
ticles with controlled release profile.

Keywords: bowl-like morphology, microporous particles, polymerization in-
side microcapsule
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With the development of blended cements and alkali activated materials, the
importance of an use of pozzolanic materials constantly grows. One of the most fre-
quently used pozzolanic materials is metakaolin, a product of thermal dehydroxyl-
ation of kaolinite. It is not possible to prepare a meta stable phase of talc, the most
common magnesium silicate clay mineral, this way, due to its quick recrystalliza-
tion to enstatite over 800 °C. On the other hand it was found out that a preparation
of this phase, called meta talc, is possible via mechanochemical activation, a process
where a raw material (talc in our case) is exposed to high level of mechanical en-
ergy. This process is typically carried out in high energy mills (vibrating mill, plan-
etary mill, attritor). This contribution is focused at an investigation of an effect of
milling time in a vibrating mill on structure and properties of talc Luzenac H70. A
progress of loss of crystallinity during mechanochemical activation was studied by
X-Ray diffractometry. Simultaneous TG-DTA was used for studying of dehydrox-
ylation progress and thermal behaviour of mechanochemically activated talc. It was
found out that an amorphisation of both main phases of talc sample used in this
work, talc and clinochlore, makes its biggest progress in first 10 minutes and with
increasing time the amorphisation rate decreases. TG curves showed that a mass
loss during heating increases with prolonged milling. DTA curves indicate that pro-
longed high energy milling leads to structure changes like dehydroxylation of phyl-
losilicate sheets and creation of water coordinated and adsorbed on talc surface.
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We prepared thin films from vapor of tetravinylsilane (TVS) monomer us-
ing plasma-enhanced chemical vapor deposition (PECVD) with a process
gas pressure of 2.7 Pa at a monomer flow rate of 3.8 sccm. Thin films were de-
posited at different powers using continuous wave (10-70 W) and pulsed (2-150
W) plasmas (13.56 MHz). In situ phase-modulated spectroscopic ellipsometer
(UVISEL, Jobin-Yvon) operated in range 250-830 nm was used to determine the
film thickness and optical properties like refractive index and extinction coef-
ficient in a form of dispersion curves. For a selected wavelength of 633 nm,
the refractive index increased from 1.7 to 2.3 and the extinction coefficient was rang-
ing from 0 to 0.15 with enhanced power. The dielectric function of films evaluated
by spectroscopic ellipsometry was fitted by Tauc-Lorentz formula to determine the
band gap, which decreased from 2.7 eV (2 W) to 0.7 eV (150 W) with enhanced
power. The optical properties of films dependent on the power were similar for
continuous wave and pulsed plasmas. The deposition rate for continuous wave and
pulsed plasmas varied from 82 to 262 nm/min as a function of power.

Keywords: PECVD, Spectroscopic Ellipsometry, Refractive Index, Extinction
Coefficient, Band gap
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This paper deals the possibilities of eliminating or separation of ammonium
shares from technological water from plants; where a secondary method of flue
gas denitrification (SCR, SNCR) is introduced. The necessity of ammonium shares
elimination arose after introduction of emission cap, which have been tightened
since January 2015. The denitrification technologies were installed on devices that
did not comply with the new limits. The description of combustion processes, as a
fluid, and high temperature combustion of solid fuels, mechanisms of emissions
and their reduction options is here introduced. The contents of the ammoniacal ni-
trogen in technological waters used in electricity and heating facilities to transport,
or from which are separated by solid products of some processes such as desul-
phurization is discussed. Some options of the ammonium salts removal from tech-
nological waters are also discussed. The obtained experimental results showed an
appropriate method of determination of ammoniacal nitrogen, and the possibilities
of its elimination by conversion to insoluble compound. Last but not least, the work
deals with the real possibilities of their application in practice.

Keywords: Ammonia slip, SCR, SNCR, Nitrogen determination
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Nanoparticles synthesis and their application for many different purposes be-
long to hottest topics of the current research. Commercially offered nanoparticles
suffer from agglomeration in time and therefore they are unsuitable for long-term
storage. This work deals with development of a new method of preparation silver
and copper nanoparticles in-situ. Nanoparticles are prepared by bottom-up pro-
cess from their inorganic salts solutions by electrical discharge at normal conditions
(room temperature and atmospheric pressure). It is observed that particles with
size below 100 nm are produced in the cathode zone of the discharge apparatus.
Remarkably, the nanoparticles are prepared without use of any stabilization agent
and free of agglomeration during the storage. Nanoparticles prepared under vari-
ous operational conditions were characterized by ultraviolet-visible spectroscopy
(UV-Vis) and scanning electron microscopy (SEM). Following research will be fo-
cused on nanoparticle properties and quantity improvement. Prepared particles
will be consequently used for further research of their antibacterial activity on vari-
ous substrates.

Keywords: nanoparticles, electrical discharge
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Electroluminescence (EL) is an opto-electrical phenomenon where a material
emits light when a strong electric field is applied. The printing of thick layer al-
ternating current electroluminescent (AC-EL) panels is currently the most suitable
technology for fabrication of large area, highly patterned light emitting sources.
The whole structure can be printed on both glass or polymer substrate so it is pos-
sible to prepare flexible devices in various shapes and sizes. Screen printing is ideal
technique for preparation of AC-EL panels due to its ability to deposit thick layers
with limitless possibility of patterns.

Our device is fully printed via screen printing machine RokuPrint SD 05 where
the first layer is a transparent indium-tin oxide (ITO) as a front electrode. Next
layer is an active phosphor material (ZnS) with thickness around 30 um which is
covered by double layer of dielectric (BaTiO3) ~ 17 um thick. The last layer is silver
rear electrode with conductive busbar around 10 um thick. Thickness of the layers
was taken by mechanical profilometer Dektak XT. The working panel is then encap-
sulated to minimize risk when operating the device. Optimal printing parameters
such as velocity of printing, off contact distance, stress, etc. were found when print-
ing on either glass or plastic substrates.

AC-EL panel was connected to an alternating current high frequency power
source and irradiance and wavelength of emitted light was taken by fibre optic
spectrophotometer. It can be seen from profilometry and optical measurement that
critical step is to print the active layer to improve performance of our light emitting
panels. More work will be done to achieve smooth and above all homogeneous
active layer.

Keywords: Screen printing, Electroluminescence, ZnS, Dielectric, Phosphor
This work was supported by Ministry of Industry and Trade via project No. FV

10278-1, research infrastructure was supported by projects MSMT No. LO1211 and
FCH-5-16-3393.
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The main aim of this work is laboratory preparation and characterization of
hydrogels based on cationic polyelectrolytes. Cationic polyelectrolytes can interact
with oppositely charged surfactants via electrostatic forces. Interactions between
cationic polyelectrolytes and anionic surfactants can generate physical gels (under
proper conditions such as temperature, pH, ionic strenght) and surfactants are able
to form micellar structures suitable for solubilizing hydrophobic compounds in
aqueous environment of the gel. Resulting materials are hydrogels which contain
hydrophobic nanodomains so it is possible to use like porters in drug delivery in
medicine, e.g. hydrophobic drugs for topical applications (wound healing and so
on). The presence of hydrophobic nanodomains was tested by solubilization tests
with the help of hydrophobic dyes (e.g. Oil red O, prodan). Mechanical proper-
ties of prepared materials were tested rheologically (in dependence of their com-
position). This work is focused on the preparation of gels from positively charged
polysaccharides dextran hydrochloride and negatively charged surfactant sodium
dodecyl sulphate.

Keywords: hydrogel, polyelectrolyte, surfactant, nanodomain, micelles, rheol-
ogy, solubilization test
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The deprotonation characteristics of fluorescent probes a-naphthol and
8-hydroxypyrene-1,3,6-trisulphonic acid (HPTS) were studied in this thesis, using
steady-state and time resolved fluorescence spectroscopy. Two cationic surfactants,
Septonex and cetyltrimethylammonium bromide (CTAB), were studied. These sur-
factants were measured in the complex with hyaluronan ((1500 — 1750 kDa). Steady-
state fluorescence was used for determination of critical aggregation concentration
of each surfactant and pKa*.

Time-resolved fluorescence decays were used to calculate the average lifetimes
and the deprotonation constants of naphthol and HPTS. The measurement with
hyaluronan were compared with the polystyrenesulfonate (PSS 1 MDa) — surfac-
tant system. The effect of hydration shell of hyaluronan on hyaluronan — surfactant
complex formation results from the comparison of above mentioned systems. Large
differences were found in the deprotonation characteristic between surfactants and
even between individual molecular weights of hyaluronan.

The measurement shows that the hydration shell is located near to the dissoci-
ated carboxyl groups of hyaluronan chain, where the interaction with the positively
charged surfactants occurs.

Keywords: ESIPT, ESPT, a-naphthol, HPTS, CTAB, Septonex, hyaluronan,
polystyrene sulfonate, deprotonation rate constants, hydration shell.
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Solvents have a crucial influence of the properties of materials. This work deals
with the effect of water to the deformation of hydrogels. The hydrogels are three-
dimensional networks consisted of chemically and/or physically-crosslinked hy-
drophilic polymers that are solvated with water. It was found that the water forms
hydrogen bonds (that are shorter than 2 A) with macromolecular chain of polyeth-
ylene glycol. Water can form bridges (WCL) that can act as temporary ionic cross-
links. These bridges change the structure and behavior of network during the de-
formation. The water molecules work on the similar principle as covalent chemical
crosslinks, which were investigated recently. Both types of crosslinks have similar
influence to the modification of structure but different influence to the deformation
behavior. With increased degree of chemical crosslinking, the network was struc-
turally more similar to the covalent network (elastic response). The presence of ‘wa-
ter bridges” appears up charge 5, =-0.6 and causes the more viscoelastic response
of network. Next investigated property is a structural recovery, which is ability of
material to return spontaneously to the structure before deformation. The physical
gel is recovered until the deformation 75 %. At 100 % deformation, structure re-
covery is not observed and permanent fibrillar structure is observed. Analogously,
when the charge of macromolecular chains equaled to -1.0 (high content of WCL,
100% deformation), no recovery was observed. When the charge of macromolecular
chains equaled to zero (no WCL), recovery was observed. However, it seems that
presence of WCL has not the essential role in the recovery.

Keywords: Bjerrum length, deformation behavior, hybrid model, structural re-
covery, water bridge
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For more than 15 years of photovoltaic panels and their use for house owners in
a conventional manner using renewable resources. The number of households us-
ing photovoltaic panels are growing every year despite a reduction in government
subsidy programs in photovoltaics. Thanks to the reduction in purchase prices, par-
ticularly of photovoltaic panels, it is not today that this kind of solar energy is un-
available for homeowners who want to gain many benefits from renewable sources.
This does not mean however, that the customer is already interested in a return,
on the contrary, it is still one of the major factors in the selection system. Another
major factor in the selection is the possibility of achieving energy self-sufficiency in
the shortest possible time.

The best systems with optimum involvement for houses with a yield of 12 to 15
years, use solar panels, battery repository, and heat pumps at the same time. The
combination of these systems seems to be according to the results of measurements
optimal and could during its lifetime achieve with proper regulation values up to
70% of energy self-sufficiency. It is therefore obvious that to achieve similar energy
self-sufficiency and acceptable return leads in addition to the optimal implemen-
tation of appropriate elements, reduce consumption, use modern energy-saving
appliances, efficient use of energy needed, in particular the possibility of regula-
tion, thanks to the data and predictions. For larger investments, but automatically
lengthening the payback period of up to unprofitable levels can according to long-
term monitoring and results achieve complete energy independence much earlier.
Our aim during the project with the participation of companies such as Ekoenergie.
org, is to not increase investments in similar systems or achieve better values, but
rather reduce investments for faster returns and increase energy self-sufficiency
with the assistance of maximum optimization and proper regulation on the basis
of long-term results of our measurements and tests. With the use of our results and
regulation, we plan to achieve energy self-sufficiency level of around 80%, in the
first year from the date of commissioning of the system.

Keywords: Photovoltaics, solar panels, regulation, energy self-sufficiency
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Efficiencies of two peroxides were tested in the course of the free radical-in-
duced modification of polypropylene (PP) using maleic anhydride (MAH) as
monomer. The influence of the initiator structure, decomposition mechanism and
concentration on the grafting yield was observed and it was found that the grafting
yields is influenced by the structure of the generated primary radicals and their
reactivity. The experimental results compared grafting yields of MAH onto PP
initiated using trifunctional 3,6,9-triethyl-3,6,9-trimetyl-1,4,7-triperoxonan (Trigo-
nox 301) and bifunctional 2,5-dimethyl-2,5-bis(terc-butylperoxy)hexan (Luperox
L101). The decomposition mechanism of Trigonox 301 was suggested based on the
similarity to another trifunctional peroxide. The area of the theoretical values of
the initial grafting rate R has been determined and subsequently compared with
the experimental values of R . The influence of the structure and concentration of
the peroxide was evaluated using the melting flow rate (MFR) and the rheological
curves of PP-g-MAH.

Keywords: grafting, polypropylene, reactive extrusion, maleic anhydride
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Organic electronic devices offer a convenient solution for bioelectronic sensor
applications due to the biocompatibility of organic semiconductors and biologic tis-
sues. So-called biosensors can convert electrochemical processes connected to cell
membranes into electronic signals. A matrix of such biosensors can simultaneously
scan a number of biological samples as well as living tissue in the body. Device
with great potential which arise from this field is the organic electrochemical tran-
sistor (OECT), which can be easily patterned by printing, individually functional-
ized, and directly interfaced with biomolecules and living cells. In our research
we focused on preparation and characterization of OECTs based on conductive
polymer (poly(3,4-ethylenedioxythiophene) doped with poly(styrene sulfonic acid)
(PEDOT:PSS) as the active layer. The microplate with multielectrode array of 96
OECTs was developed and fabricated by screen printing method. It consists of a
12x8 chimney — well array with transistors on the bottom. The OECT is circular
with a channel of 1.5 mm? in the centre surrounded by the circular gate electrode.
The device is designed for electrogenic cells monitoring. For this purpose we de-
signed multi-layered OECT with lateral architecture. All layers were screen printed
on flexible substrate polyethylene naphthalate (PEN) using semiautomatic screen
printing device RokuPrint SD 05. Electrical properties of screen printed OECTs
were investigated by testing output, transfer and transient characteristics in phos-
phate buffered saline (PBS). The device was also tested on 3T3 fibroblasts cell cul-
ture and the sudden environmental changes were recorded.

Keywords: organic electrochemical transistor, PEDOT:PSS, screen printing, or-
ganic electronic

This work was supported by Czech Science Foundation via project No. 17-

247078, research infrastructure was supported by projects MSMT No. LO1211 and
FCH-5-16-3393.

88



Development of Novel Chiral
Biphenyl-Based Bis(thiourea)
Organocatalysts for Asymmetric Henry
Reaction

Jan Otevrel
Pavel Bobal’

UVPS Brno, Faculty of Pharmacy, Department of Chemical Drugs.
Palackého 1946/1, 612 42 Brno, Czech Republic.
otevrelj@vfu.cz.

The stereoselective Henry reaction is a powerful C-C bond forming process
providing a source of enantioenriched nitroaldols, which are ubiquitously used as
building blocks for pharmaceuticals and agrochemicals.

In the organocatalyzed asymmetric Henry reaction, the homogeneous chiral
thiourea catalysts proved their excellent effectiveness and selectivity. However, the
currently known chiral thiourea organocatalysts for the enantioselective nitroaldol
reaction of aromatic aldehydes are associated with limited possibilities of further
functionalization of their structure, expensive resolution agents, difficult low-yield
syntheses involving precious transition-metal complexes and chromatographic pu-
rification, cumbersome isolation of the final nitroaldol products from the reaction
mixture and none or low (predominantly anti) diastereoselectivities.

In our current work, we focused on a simplification of the chiral backbone
of the catalysts to the “bare minimum” and present the four novel C,-symmetric
bis(thiourea) organocatalysts based on axially chiral biphenyls. Catalysts were pre-
pared via high-yield and scalable syntheses avoiding transition-metal complexes,
protecting groups and chromatography using inexpensive resolution agents. Modi-
fication of a chiral biphenyl backbone allowed us to incorporate tertiary amine func-
tionalities to the structure of the catalysts that eliminates the need of auxiliary base
during the reaction. All synthesized catalysts were fully structurally elucidated and
prepared in both enantiopure forms. The above organocatalysts were tested in the
asymmetric Henry reaction of mainly aromatic and heteroaromatic aldehydes with
linear nitroalkanes. Under the optimized reaction conditions, the excellent chemi-
cal yields (up to 99%), very good to excellent enantioselectivities (up to 97% ee) and
remarkable syn-diastereoselectivities (up to 10:1) were observed, especially for the
electron-deficient substrates.

The viability of the newly developed catalytic process, offering operationally
simple isolation of the respective $-nitroalcohols, was proved in syntheses of enan-
tiopure (S)-econazole and (R)-mirabegron a late-stage intermediate.

The preliminary kinetic and spectroscopic experiments were conducted in or-
der to gain better insight into the reaction mechanism of the above transformation.
Accordingly, quite interesting temperature and solvent effects were observed.

Keywords: bis(thiourea) organocatalysts, asymmetric synthesis, enantioselec-
tive Henry reaction, syn-diastereoselectivity, mirabegron, econazole.
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Documents have been used for many centuries. A breakthrough period of their
use is a period of the Industrial revolution. In forensic examination of documents,
very frequently questions are concerning authenticity of documents and period of
their creation. Chemical analysis of writing inks is one of the ways how to answer
these questions.

The aim of this work was to study the aging process of ballpoint pen inks, char-
acterized by the evaporation of volatile solvents. The most common solvent in blue
ballpoint pens is 2-phenoxyetanol (PHE). It was found in more than 80 % of the blue
ballpoint pens in different concentrations. To analyze a quantity of volatile solvent
was used method of gas chromatography with mass spectroscopy (GC/MS), which
combines high separation effectiveness gas chromatography with specific detec-
tion of the mass-spectrometer. We can also obtain information on the structure of
unknown participating substances. We were used two different methods in this ex-
periment. The first one compared the content of 2-phenoxyetanol in fresh samples
of extracted inks with the samples which were subjected to the thermal aging. The
second one used a derivatization of inks samples before analyzing. The samples
in the first method were prepared in two series. One part of inks spread on office
paper was fresh and the second part was subjected to the thermal aging at 70°C +
5°C, 70 minutes. The samples of both series were cut on small pieces, put into micro
vials and poured extracting agent — acetonitrile with internal standard — diphenyl-
amine. The samples in the derivatization method were cut on small pieces, too, put
into micro vials and sealed by derivatization mixture containing tetrahydrofuran,
pyridine and MSTFA in a ratio 5:1:1. The measurements were realized on the device
GC 7890A Agilent Technologies; capillary GC column HP5-MS (Agilent; 30 m, 250
um internal diameter, 0,25 um film thickness of stationary phase).

Trying both mentioned methods we decided to use the first one. Based on the
results of the method comparing the content of 2-phenoxyethanol in samples sub-
jected to the thermal aging with non-aged samples we can say if the analyzed docu-
ment is older or younger than 2 years. The disadvantage of using the method in
practice is the destructivity. In further experiments, it is necessary to determine the
smallest analyzable amount of sample.
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One of the most important properties that determined application possibilities
of thin films is their adhesion to the substrate. Value of the critical load obtained
by nanoscratch test is the normal force which is evaluated from the measured load
curves and corresponding to the first significant lateral force component fluctuation
which correlates with the adhesion failure of the film. In addition, this critical load
is load at which the adhesive failure occurs in the scratch track observed by atomic
force microscopy.

Thin films of hydrogenated amorphous carbon-silicon (a-SiC:H) alloy were
deposited on silicon wafers from tetravinylsilane (TVS) monomer by plasma-
enhanced chemical vapor deposition (PECVD). The pretreatment of silicon wafers
was carried out with argon or oxygen plasmas (10 sccm, 5.7 Pa, 5-200 W) using
continuous wave for 10 min to clean the surface from adsorbed gases and reach
reproducible adhesion of films. A mass flow rate of TVS used for film deposition
was 3.8 sccm at a pressure of 2.7 Pa. Pulsed plasma was employed to deposit thin
films at an effective power ranging from 2 to 150 W. Thin films of 0.1 um thickness
were tested by scratch test using a conical (90°) diamond tip (radius of 1 um) with
the peak load of 6 mN at a loading rate of 12 mN/min and using a scratch length
of 10 um.

Measurements demonstrated that the scratch test resulted in the same values
of the critical load over the entire surface of the samples regardless of the exact
position on the sample. Good reproducibility of the film adhesion was found
for the individual depositions. It was discovered that the critical load also does
not depend on the loading rate. Different powers (5-200 W) applied for wafer
pretreatment with argon or oxygen plasmas did not affect the film adhesion. We
revealed that the critical load for a-SiC:H films increased with enhanced power
from 1.6 mN (2 W) up to 4.6 mN (75 W) and was invariable for higher power 4.4 mN
(150 W). No aging effects were observed in the first 850 days after film deposition.

Keywords: PECVD, thin films, adhesion, nanoscratch test.
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The organic electrochemical transistor (OECT) has a potential for develop-
ment of innovative biomedical devices. The straightforward fabrication, low-cost
printing techniques, individually functionalized and directly interfaced is an ad-
vantage of printed OECT. Our research is focused on preparation and character-
ization of fully printed OECT based on (poly(3,4 ethylenedioxythiophene) doped
with poly(styrene sulfonic acid) (PEDOT:PSS) as the active layer and printed gold
resin as biocompatible electrodes. Here, we printed electrochemical transistor with
planar architecture consisting of gold resin to form circuit matrix, PEDOT:PSS as an
active layer and silicone rubber to mask and insulate underlying structures. Gold
resin was printed by Fujifilm Dimatix Material Printer (DMP) 2800 on glass slide.
All other layers were screen printed on annealed (450°C) glass slide using semi-
automatic screen printing device RokuPrint SD 05. Devices were prepared using
commercially available PEDOT:PSS Clevios S V3. Electrical properties of printed
OECTs were investigated by testing output and transfer characteristics in phos-
phate buffered saline (PBS). The maximum transconductance 4 mS was achieved.
The OECTs were used for cultivation of cardiomyocytes. This work was supported
by the Grant Agency of the Czech Republic (project 17-24707S) and by the Ministry
of Education, Youth and Sports of the Czech Republic (project LO1211).
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This study deals with the properties and behaviour of phase-separated hy-
drogels prepared by interaction of hyaluronan (Hya) with oppositely charged sur-
factants. Three representatives of surfactants, namely cetyltrimethylammonium
bromide, chloride and p-toluensulfonate (CTAB, CTAC, CTAT), were selected for
comparison. Using the method of rheology, the fact that the system of Hya-CTAT
forms the most rigid hydrogels has been proved. Higher molecular weight of hyal-
uronan has also direct influence on the volume and stiffness of the newly formed
hydrogels. Preparation methods were compared as well. Mixing the stock solu-
tions of entry components appeard to be the most suitable. The results of this study
indicate that given gels are to a certain extent competitive and incorporation of
hyaluronan into their structure is desirable with respect to its biological activity.
This offers a potential usage of these substances in the field of medical applications.

Keywords: hyaluronan, surfactants, hydrogels, rheology
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