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Detekce bakteriofagu v klinickém
materialu

Matyds Mdnek
Stiedni priimyslovd skola chemickd, Brno, Vranovskd 65

V soucasné dobé nartista pocet bakteridlnich kmenti, které jsou rezistentni
k bézné pouzivanym antimikrobidlnim latkdm. Stoupa potfeba hledat vhodné
alternativni terapeutické pfistupy. FAgova terapie pfedstavuje jednu z vhodnych
alternativ k ¢im dal tim vice net¢innym antibiotiktim. Bakteriofdgy maji schop-
nost specificky infikovat bakteridlniho hostitele a eliminovat tak bakteridlni infekci.
Pro zavedeni fagové terapie do $irsi Iékarské praxe je tfeba sledovat fadu aspektti.
K tomu, aby mohla byt tato terapie Siroce vyuZzivana, musime v prvni fadé umét
detekovat bakteriofagy v organismu, sledovat jejich farmakokinetiku a urcit jejich
vlastnosti.

V této praci se zabyvam rtiznymi metodami pro detekci a kvantifikaci bak-
teriofagli. Jmenovité metodami vyuZzivajicimi nanotechnologie, mikrobiologické
metody a metody molekuldrni biologie — qPCR. V metodach vyuzivajici nanotech-
nologie se zaméfuji na detekci zlatych nanocastic, detekci yttritych upkonverz-
nich nanocastic (UCPN), které mohou byt nasledné konjugovany s bakteriofagy.
Detekce nanocastic byla demonstrovana pokusem na nitrocelul6zovych ¢tvercich,
a nakonec byla zjistovana korelace nanocastic a antigenti pomoci metody ELISA.
Ve dvou zbyvajicich metodach detekuji a kvantifikuji bakteriofagy v rtzném kli-
nickém materidlu (krev, sérum) a stanovuji citlivost bakteridlnich kment k fagtim.

Optimalizace a vyvoj novych detekénich metod pomohou v budoucim vy-
zkumu detekce bakteriofagii a ve sledovani farmakokinetiky a farmakodynamiky
fag v lidském téle béhem fagové terapie.

Podékovani

Dékuji Mgr. Ivané Maslariové, Ph.D. a Mgr. Vilémovi Svojanovskému za
moznost vypracovat tuto praci na Ustavu experimentalni biologie a na Ustavu
Biochemie, Pfirodovédecké fakulty, Masarykovy univerzity v Brné. Dékuji jim za
odborné vedeni, design experimentti a za poskytnuti studijnich materiali. Také za
vyuzivani ojedinélych technologii. Také dékuji Bc. Klafe Stodtilkové, kterd mi po-
mohla se zpracovanim vysledkii. RovnéZz dékuji PhDr. Mgr. Marcele HeleSicové za
ochotu byt mym konzultantem na skole.
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Aromatické aminy v komercnich
barvivech

Eva Matyzkovd
Stiedni priimyslovd skola chemickd Brno, Vranovskd 65, 614 00 Brno, Ceskd republika,

Aromatické aminy jsou organické slouceniny, které obsahuji jednu nebo
vice aminoskupin navazanych na aromaticky kruh. Diky své schopnosti reagovat
a tvofit stabilni struktury se Siroce vyuzivaji v chemickém primyslu, pfedevsim
pri vyrobé barviv (azo barviva), pesticidii, polymerti a lé¢iv. Tyto latky se bohu-
zel pak uvolnuji do Zivotniho prostfedi a kontaminuji jej.I vnitini prostfedi mtze
byt témito slouceninami znecisténo z riiznych zdrojti, véetné barev na vlasy nebo
cigaretového koufe. Aromatické pfedstavuji zdravotni riziko, jelikoz mnoho z nich
ma karcinogenni a mutagenni t¢inky.Nejcastéji byva zasazen mocovy méchyf, ale
pri vyssich koncentracich nebo dlouhodobému vystaveni témto latkdm mohou byt
postiZzeny také jatra, plice a dalsi organy.

Moje prace se zaméfuje na stanoveni koncentrace aromatickych aminii v ko-
mercnich barvivech na textil. Vyrobci vétsinou neposkytuji informace o sloZeni ba-
rev ani nebyly nalezeny zadné dalsi zdroje, které by dokazovaly, zda se tyto typy
barvy fadi mezi azo barviva, nebo zda obsahuji toxické latky. Azo barviva tvofi az
70 % vSech komerc¢né pouzivanych barviv a za urcitych podminek, jako je vystaveni
svétlu, teplu, kyselému nebo alkalickému prostiedi, enzymatickému ¢ mikrobidl-
nimu ptisobeni se z nich mohou uvoltiovataromatické aminy.

V rdmci praktické ¢asti byly analyzovany vzorky baviny obarvené cervenou,
zlutou, fialovou a cernou barvou a také vzorky samotnych barev rozpusténych
v rozpoustédle. Vzorky byly pfipraveny extrakci acetonitrilem s piidavkem surro-
gate standardti benzidin-d8 a o-anisidin-d3 pro sledovani ti¢innosti. Analyza vzor-
ki1 byla provedena pomoci kapalinové chromatografie s hmotnostni spektrometrii
(LC-MS). Tato metoda umoznuje separaci a kvantifikaci latek i pfi velmi nizkych
koncentracich a je jednou z nejcastéji pouzivanych metod pro analyzu podobnych
latek.

Analyza prokazala piitomnost 19 aromatickych aminti ve vSech vzorcich.
Pro vyhodnoceni byly pouzity koncentrace aromatickych aminti v jednotlivych
barvach, vyjadiené v ng/g. Nejvyssi koncentrace byly zaznamendny u anilinu
a aniline yellow. Priimérna koncentrace anilinu se pohybovala od 66 ng/g ve zZlutém
barvivu do 121 ng/g ve fialovém barvivu. Aniline yellow byla detekovana v nejvys-
i primérné koncentraci v ¢erném barvivu a to 49 ng/g. Dalsi aromatické aminy
byly detekovany v niz8ich koncentracich. Primérnd vytéznost pro benzidin-d8 se
pohybovala v rozmezi 39 % a pro o-anisidin-d3 55 %.

Zavérem lze Fici, Ze tato prace potvrzuje pfitomnost riznych aromatickych
amind v komercnich barvivech na textil, ¢imZz upozorniuje na potencidlni zdravotni
a environmentalni rizika spojena s témito produkty. V testovanych barvivech bylo
detekovano devatendct aromatickych aminti, s vyznamnymi koncentracemi anilinu
a aniline yellow, zejména ve fialovych a ¢ernych barvivech.
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Podékovani

Timto bych rada podékovala Ing. Ozge Edebali za vyznamnou pomoc pfi
zpracovani praktické ¢asti mé prace a Mgr. Simoné Rozarkee Jilkové, PhD., jakoZto
odborné konzultantce mé SOC. Dale dékuji Marekovi Stiborekovi za provedeni in-
strumentalniho stanoveni vzorkt. Mé podékovani patii také Mgr. Hané Holubové
jakozto mé skolni konzultantce.
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Profily mastnych kyselin v plodech
riznych druhi 1é¢ivych rostlin

Matéj Petrds

Stiedni priimyslovd skola chemickd Brno, Vranovskd 65, 614 00 Brno, Ceskd republika,

Cilem prace bylo pomoci plynové chromatografie (GC) kvantitativné stano-
vit procentudlni obsah mastnych kyselin izolovanych z plodii kazdého vybrané-
ho druhu lopuchu, a sice Arctium lappa, Arctium minus a Arctium tomentosum
a rovnéz vSech vybranych druhti jefébu, resp. jejich rodin, ze kterych byly vyuzity
nasledujici. Sorbus aria a jeho rodina, Sorbus latifolia a jeho rodina, Sorbus tormi-
nalis a Sorbus aucuparia. Dale pak bylo soucasti tyto latky statisticky popsat a na
zakladé jejich chemické struktury a biologickych vlastnosti urcit jejich mozny vliv
na zdravi clovéka.

Druhy rodu Sorbus a Arctium, resp. pfedevsim jejich kofeny a listy, jsou pro-
zatim prozkoumany z hlediska obsahu terpenti a dalsich sekundarnich metabolitti.
Primarni metabolity, jako mastné kyseliny a potazmo i lipidy nebyly zatim pfi-
1i§ prozkoumany. Pfikladem mtiZe byt napf. Sobrus torminalis, ktery obsahuje ve
svych listech p-kumarovou kyselinu, apigenin, luteolin a kyselinu kavovou. Kofe-
ny Arctium minus obsahuji vyznamnou slozku inulin, ktera se vyuziva jako sekun-
darni zdroj fruktosy. Vyluhy kofenti Arctium tomentosum se diky obsahu vyznam-
nych latek majici projimavé tcinky vyuzivaji jako pfirodni alternativa projimadel .
Kofeny Arctium lappa maji vyznamny obsah pfedev$im mocopudnych latek .

V ramci experimentalni ¢asti stanoveni profilu mastnych kyselin z plod
vybranych druhii rostlin bylo postupovano nasledovné. Byly vytvofeny jednot-
né extrakty rozpusténé ve smésich dvou rozpoustédel, a sice acetonitrilu (ACN)
a dimethylformamidu (DMF). Z extrakta lopuchu bylo odebrano urcité mnozstvi
a pfevedeno do stejného mnozstvi hexanu. Extrakty jefdbt byly nejdiive odpare-
ny dusikovou odparkou a odparek byl rozpustén v hexanu. VSechny rozpusténé
vzorky obou rostlin byly hydrolyzovany silnym roztokem hydroxidu draselného
pro vyssi tékavost. Hydrolyzované vzorky byly vloZzeny do plynové chromatogra-
fie a srovndvany s dostupnym standardem mastnych kyselin. Nasledné probihalo
statistické vyhodnocovani pomoci intervalu spolehlivosti a smérodatné odchyl-
ky. Z vysledki je patrné, Ze oba rody rostlin jsou bohaté na kyselinu palmitovou
s fadou nezadoucich vlastnosti pro organismus. Dale je zde obsaZena cel4 fada ne-
nasycenych mastnych kyselin, zejména OMEGA-3 a OMEGA-6 polynenasycenych,
ze kterych dominuje kyselina linolova s celou Skalou podptirnych a pozitivnich
vlastnosti pro lidsky organismus, jako je podpora funkce jater, srdce a obéhové sou-
stavy a sniZzovani rizika vzniku nebo zvétSovani aterosklerotickych plat v cévach.
Mastné kyseliny obsazené v téchto plodech by mohly byt pouzity jako doplnky
stravy ve formé olejii podobné jako rybi olej, protoZe se jedna zejména o esencialni
druhy. Tim by byla ukotvena rovnovaha mezi piijimanymi oleji rizného ptivodu.
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Podékovani

Zde na tomto misté bych rdd podékoval zaprvé magistfe Veronice Farkové,
kterd byla mou externi konzultantkou na Ustavu biochemie piirodovédecké fakul-
ty Masarykovy univerzity v Brné. Zaslouzila se hlavné na praktické strance pra-
ce, vybéru a stanoveni danych druhti mastnych kyselin. Zadruhé zde patfi velké
podékovani doktorce Marcele HeleSicové ze Stfedni primyslové skoly chemické
a Gymnazia v Brné, ktera mi poskytla rady a pfipominky a podilela se na formalni
casti prace.
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Syntéza novych komplexii 3d kovii a
charakterizace jejich vlastnosti.

David Rouzek?, Jiti Pinkas?, Jaroslav Dorosenko? Radek Matuska?,
Lucie Simonikova?, Zdenék Travnicek3, Zdenck Moravec?

1) Stedni priimyslovd Skola chemickd a gymndzium, Brno—Husovice, Vranovskd 65
2) Ustav chemie, Pfirodovédecki fakulta, Masarykova Univerzita, Brno, Kotldrskd 2
3) Ustav chemie, Pfirodovédecki fakulta, Univerzita Palackého v Olomouci, Olomouc,
Slechtitelii 27

Prace se zabyva syntézou komplexti 3d kovii s vyuzitim fosfonovych kyselin,
jako ligandti, které jsou multidentatnimi ligandy a mohou tak vytvaret polynuk-
ledrni komplexy, které jsou ¢asto vyznamné svou stalou vazbou M-O-P a naléza-
ji tak vyuziti v katalyzach, 1ékafstvi, magnetochemii apod. Pfipravené komplexy
byly pro nas zajimavé v ramci magnetickych vlastnosti. V poslednich dekadach se
zacalo mnoho védeckych skupin zabyvat napfiklad monomolekuldrnimi magnety,
kterymi by hypoteticky mohly byt i naSe komplexy.

Experimentalni ¢ast se zabyva syntézou dvou novych organickych ligandti,
a jejich prekurzoru, pro syntézu osmi novych komplext za vyuziti 3d kovti, jako
jsou kobalt (II), méd (II), nikl (II) a zinek (II). Soucasti prace byla jejich charakteri-
zace pomoci fady instrumentalnich metod, jako jsou monokrystalova rentgenova
difrakce, termickd analyza s diferen¢ni skenovaci kalorimetrii, hmotnostni spek-
trometrie s elektrosprejovou ionizaci, CHN analyza apod. Pomoci téchto instru-
mentalnich metod byly zjiStény presné struktury, molarni hmotnosti a chovani pfi-
pravenych komplexii kovii. Dale byly studovany magnetické vlastnosti vybraného
komplexu, méfenim zavislosti magnetické susceptibility v zavislosti na teploté
(5-310 K).

Podékovani

V prvni fadé bych rad podékoval mému odbornému vedoucimu prace, prof.
RNDr. Jifimu Pinkasovi, Ph. D., za moznost vypracovat tuto praci a podilet se na
vyzkumu v jeho tymu. Daéle bych rad podékoval mému vedoucimu prace Mgr.
Jaroslavovi DoroSenkovi, Ph. D., zejména za pomoc s experimentalni ¢asti prace
a také dékuji Mgr. Radku Matuskovi, za konzultace a mnohé opravy prace.

Také dékuji Mgr. Zdetikovi Moravcovi, Ph. D. za provedeni TG/DSC analyzy,
Mgr. Lucii Simonikové, Ph. D. za provedeni ICP-OES analyz a ESI-MS analyzy,
prof. RNDr. Zdenikovi Travnickovi, Ph. D. za provedeni magnetickych méfeni.

V neposledni fadé dékuji JCMM a Jihomoravskému kraji za finan¢ni podporu
mé prace.
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Identifikace mikroplastii PET v ptidach
za vyuziti FTIR metod

Kristyna Tasevskd

Stiedni priimyslovd skola chemickd a gymndzium Brno, Vranovskd 65, 614 00 Brno
Vysoké uceni technické v Brné, Fakulta chemickd, Purkyriova 464, 612 00 Brno

S rostouci vyrobou a spotfebou mikroplastti roste i zajem o jejich minimaliza-
ci v zivotnim prostfedi. K tomu je potieba takovy mikroplast nejprve identifikovat
a pak nasledné odstranit z ekosystému. Tato prace se zabyva identifikaci mikro-
plastti PET v ptidach na rtiznych lokacich za pomoci infracervené spektrometrie.
V teoretické ¢asti se prace zabyva problematikou mikroplastti v Zivotnim prostfedi,
odebirdnim vzork a naslednou identifikaci nékolika metodami, pfedevsim FTIR
metodou.

V praktické casti této prace byla zjiSfovana koncentrace mikroplasttit PET
v nékolika vzorcich ptid pomoci infracervené spektrometrie (Alpha II s modulem
ATR). Pro tuto metodu byla nejprve pfipravena kalibrac¢ni fada smésich modelo-
vych a nasledné redlnych vzork ptid s ¢istym PET pro zjisténi linedrni zavislosti
absorbance na koncentraci mikroplastu PET a identifikace idedlni kalibra¢ni rov-
nice. Nasledné byla pomoci této kalibra¢ni zavislosti zjisténa koncentrace mikro-
plastu PET v sedmi vzorcich, které jsem odebrala ze sklddek nebo mist byvalych
skladek z okoli Brna a Mladé Boleslavi.

Podle obecnych prizkumti je priimérna koncentrace mikroplastu PET v pidé
okolo 5 %, pouze v horskych oblastech se tato koncentrace mtize snizit na 3-4 %.
Podle vysledki mého méfeni obsahuje ptida, na které lezi skladka, zhruba 9,6 %
mikroplastu PET. U par vzork plidy, ze které byla skladka jiz pred nékolika lety
odstranéna, se koncentrace PET snizila na zékladnich 5 %, bohuZzel na nékterych
mistech sklddka zanechala v ptidé velmi vysokou koncentraci PET. I bioskladky
obsahuji vice mikroplastu PET (6,3 %) nez je primérna koncentrace PET v ptidé.
Nejvice obsahu PET mél pfedevsim vzorek, ktery byl odebran z okoli spalovny
Sako v Li3ni, kde bylo naméfeno neuvéftitelnych 13,992 % mikroplastu PET.
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Analyza aminokyselin a peptidi na
elektrodé€ modifikované grafitovymi
oxidy

Denisa Voskerusovd, Eva Tomkovd

Stiedni priimyslovd skola chemickd Brno, Vranovskd 65, 614 00 Brno, Ceskd republika

V nasi dlouhodobé maturitni praci jsme provadéli analyzu aminokyselin
a peptidi pomoci elektrochemické metody na elektrodach modifikovanych grafito-
vymi oxidy. Nasi dlouhodobou maturitni praci jsme vykonavaly na Biofyzikalnim
tstavé Akademie véd CR, pod vedenim pani doktorky Veroniky Ostatné. Elektro-
chemické méfeni jsme provadély pomoci tfielektrodového systému v elektroanaly-
tické cele. Modifikace elektrod byla provedena pomoci cyklické voltametrie, ktera
umoznila vytvoreni vrstvy grafitového oxidu na povrchu elektrod. Latky studu-
jeme na pracovni elektrodé, kterou je uhlikova pentelkova elektroda. Uhlikovou
pracovni elektrodu jsme jesté pfed analyzou modifikovaly. Modifikace elektrod
byla provedena pomoci cyklické voltametrie, kterd umoznila vytvoreni vrstvy gra-
fitového oxidu na povrchu elektrod. Poté jsme na modifikované a nemodifikované
pentelkové elektodé analyzovaly aminokyseliny (tyrosin a tryptofan), peptid en-
dothelin, enzym lysozym a hovézi sérovy albumin. Nasledné jsme sestavily rtzné
grafy zavislosti proudu na aplikovaném potencialu. Pfi sestaveni grafu, kde jsme
srovnavaly latky na modifikované a nemodifikované elektrodé jsme zjistily, Ze na
modifikované elektrodé maji lepsi signdl latky s mensimi molekulami, jako jsou
pravé aminokyseliny tyrosin a tryptofan a na nemodifikované elektrodé maji lepsi
signdl latky s vétsimi molekulami jako je peptid endothelin, enzym lysozym a BSA.
V zavéru miizeme tedy fici, Ze elektrody modifikované grafitovymi oxidy by moh-
ly najit vyuziti v analyzach nizkomolekuldrnich latek v pfitomnosti vétsich latek,
které by se k povrchu nedostaly.
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Isolation of thermophilic bacteria and
evaluation as PHA producers

Guillaume Blauth', Véronique Amstutz!, Manfred Zinn?,
Stanislav Obruca?

1) University of Applied Sciences and Arts Western Switzerland, Valais-Wallis
(HES-SO Valais-Wallis), institute of life sciences, Sion, Switzerland
2) Brno University of Technology (VUT), Faculty of Chemistry, Brno, Czech Republic

In a world where plastics are omnipresent, biopolymers are one renewable,
bio-based, and biodegradable solution. In particular, the polyester poly(3-hydro-
xyalkanoate) (PHA) materials present thermoplastic to elastomeric properties de-
pending on their carbon chain length. PHAs are biosynthesized as intracellular gra-
nules in microorganisms such as bacteria, yeast, or archaea. However, producing
these biopolymers can be costly especially for longer chain lengths. One research
focus is to reduce production cost for instance by mitigating the cooling power
needs, operating at higher temperatures. Less energy is required to maintain the
temperature at 60°C than at 30 or 37°C. The goal of this work is thus to isolate new
thermophilic microorganisms that are PHAs producers from Swiss hot springs and
a composting unit from a wastewater plant. Thermophilic microorganisms also pre-
sent the advantage of limiting the risk for contamination during cultivation.

A specific isolation protocol was set up: samples were first harvested from
Swiss hot springs and a composting unit to inoculate 2 types of petri dishes: LB-
-Agar and Thermus agar plates (DSMZ medium 1033). Second, to verify if there
was PHA in the growing microorganisms, they were transferred on specific selec-
tion plates, that combined the same media with an addition of 0.5 g/ of dodeca-
noic acid and 0.5 g/ of Nile red. This stain will color specifically any intracellular
lipids and show PHA inclusion bodies. Dodecanoic acid was a selecting agent as
it can be toxic for some microorganisms but can also be polymerized into random
copolymer partly made of poly(3-hydroxydodecanoate) and shorter polymer such
as poly(3-hydroxyhexanoate) and poly(3-hydroxyoctanoate) through (3-oxidation
pathway in some bacteria [4]. Isolation was furthermore conducted under diffe-
rent conditions: temperature for low thermophile (50°C) or medium thermophile
(60°C), as well as in aerobic and anaerobic conditions. Finally, the selected microor-
ganism this then evaluated as PHAs producer.

In presence of Nile red, a red coloration was measured on colonies with lipids
inclusion bodies and fluorescence was observed for 8 colonies under blue light emi-
ssion. Selected microorganisms were cultivated in both LB and/or Thermus agar
liquid media for their growth, and their PHAs content was determined using a gas
chromatography method. This also enabled to identify the class of PHA: short chain
length PHA (2 to 5 carbon atoms monomers) or medium chain length PHA (6 to 14
carbon atoms monomers. One microorganism has been selected and identified as
Rubrobacter spartanus by MALDI-TOF MS or 165 RNA and is currently evaluated
as PHAs producer.

20



Porovnani konvencni ozonizace
a ozonizace s vyuzitim nanobublin

Leona Bacovskd', Martina Repkovd?, Jan Vespalec?,
Michaela Majéinovd?

1) Vysoké uceni Technické v Brné, Fakulta chemicka, Ustav chemie a technologie ochrany
Zivotniho prostredi, Purkyriova 464/118, 61200 Brno, Leona.Bacovska@uutbr.cz
2) ASIO TECH, spol. s.r.0., Ksirova 552/45, 619 00 Brno

Ozonizace je v soucasnosti bézné pouzivanou technologii pro tpravu vody
a Cisténi odpadnich vod (napf. dezinfekce pitné vody nebo rozklad znecistujicich
latek ve vodach). Nevyhodou konvenéni ozonizace je nizkd rozpustnost ozonu ve
vodé ajeho kratka Zivotnost. Re$enim téchto nevyhod by mohla byt ozonizace s vy-
uzitim nanobublin. Nanobubliny jsou definovany jako bubliny s primérem men-
$im nez 1000 nm, které maji ve srovnani s béznymi makrobublinami fadu vyhod,
jako je dlouha doba zivota a vétsi specificky povrch na jednotku objemu. Klicovou
vyhodou ozonovych nanobublin je jiz zminovana jejich dlouha Zivotnost ve vodé.
Diky své malé velikosti a velkému povrchu mohou tyto bubliny ziistat ve vodé
po delsi dobu, coz umoznuje delsi dobu kontaktu ozonu se znecistujicimi latkami.

Tato prace porovnava konvencéni ozonizaci s ozonizaci s vyuzitim nanobub-
lin. Nejprve byl sledovan rozdil konvencni ozonizace a ozonizace s vyuzitim nano-
bublin pouze v ¢isté vodé. Nasledné byla ozonizovana modelové voda s barvivem
methyloranze. Byly sledovany tyto ukazatele: ii¢innost odstranéni methyloranze,
koncentrace ozonu a koncentrace kysliku. Déle probihala kvantifikace nanobublin
s vyuzitim metody dynamického rozptylu svétla. Z dosazenych vysledki vyplyva,
Ze ozonizace s vyuZzitim nanobublin byla ¢innéjsi nez konvencni.

Podékovani

Chtéla bych podékovat spolecnosti ASIO TECH spol. s r.o. a financovani
z projektu: OP TAK - PROOF OF CONCEPT s nazvem Aplikace nanobublinné ae-
race ve vodarenstvi a cistirenstvi (CZ.01.01.01/08/22_001/0000157). Projekt byl spo-
lufinancovan Evropskou unii.
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Studium genové exprese u termofilniho
rodu Aneurinibacillus, unikatniho
producenta polyhydroxyalkanoatt

Dominika Dvotakovadl, Katarina Slosdrova?, Iva Buchtikovd?,
Stanislav Obruca?

1) Ustav fyzikilni a spotiebni chemie, Fakulta chemickd, Vysoké ucent technické v Brné,
Ceski republika, Dominika. Dvorakova@uut.cz
2) Ustav chemie potravin a biotechnologif, Fakulta chemickd,
Vysoké uceni technické v Brné, Ceskd republika

Téma ekologické krize je jednou z nejvétsich vyzev soucasnosti. Zvlastni po-
zornost se mimo jiné vénuje otdzce dopadu syntetickych plastti na zivotni prostfedi,
jez vede k zamysleni védce i Sirokou vefejnost. Redeni tohoto problému by mohla
poskytovat produkce alternativnich materialti, jimiz jsou naptiklad polyhydroxyal-
kanoaty (PHA). Tyto zasobni mikrobidlni polymery se vyznacuji velmi podobnymi
vlastnosti jako petrochemické plasty, avsak jsou v pfirodé plné rozloZitelné.

Jednim z potencialnich producentti v této oblasti je rod termofilnich bakterii
Aneurinibacillus. Vyuziti extremofilnich organismti v biotechnologiich pfinasi vy-
hodu v podobé sniZeni ndrokti na sterilitu procesu, coz snizuje i celkové naklady.
Dalsim pozitivem a unikatnosti tohoto bakteridlniho rodu je inkorporace rtiznych
prekurzort pfi syntéze Sirokého spektra kopolymert PHA s odliSnymi vlastnost-
mi. VétSina dosavadnich studii je zaméfena pravé na produkci a charakterizaci
téchto kopolymerti. Jelikoz se jedna o doposud velmi maélo prostudovany rod je
vodné pro komplexnéjsi pochopeni syntézy zkoumat také geneticky zdklad tohoto
organismu. Proto byly v této praci zkoumany vybrané geny zapojené do metaboli-
smu PHA ajejich exprese v rtiznych podminkach. Pozornost byla zaméfena zejmé-
na na souvislost mezi dostupnosti Zivin, expresi vybranych genti, riistu biomasy
a produkci PHA.

Nadbytek uhliku v kombinaci s nedostatkem nékteré z ostatnich Zivin obec-
né vyvolava stres, coz asto vede ke zvySené produkci PHA. AvSak dal$im z aty-
pickych rysti rodu Aneurinibacillus v porovnani s ostatnimi producenty je pravé
nezavislost produkce PHA na dostupnosti Zivin. Tato skutecnost byla ovéfovana
kultivaénimi experimenty na dvou typech produkcnich médii simulujici riznou
dostupnost dusiku. Soucasné bylo provadéno méfeni exprese vybranych genti
v pribéhu rtstu pomoci RT-qgPCR.

Ziskané vysledky potvrdily, Ze produkce PHA u Aneurinibacillus sp. AFn2
neni zavisld na limitaci Zivinami, ovSem mnozstvi akumulovaného polymeru v
bunkach s typem média souvisi. Pfi¢inou je pravdépodobné rozdilna exprese genti
zapojenych do syntézy. Na komplexnim médiu s dostatkem vSech latek bylo pte-
kvapivé pozorovano vyssi procentudlni zaplnéni bunék poly-3-hydroxybutyratem
a soucasné rostouci trend exprese vSech genii po celou dobu kultivace. Naopak
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na mineralnim médiu zpocatku doslo k silné exprimaci sledovanych genti, ktera
nasledné pouze klesala. Trendy exprese gent mohou vypovidat o preferenci rtiz-
nych metabolickych drah, které se pfi syntéze uplatiiuji. Pro potvrzeni této hypo-
tézy probiha v soucasné dobé dalsi vyzkum zamérfeny na zapojovani dalsich genti
vystupujicich v anabolickych i katabolickych drahach PHA.
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Materialovy tisk UVB jednorazového
dozimetru

Gabriela Frycovd?, Michal Vesely’

1) Ustav fyzikdlni a spotiebni ghemie, Fakulta chemickd, Vysoké uceni technické v Brne,
Brno, Ceskd republika, 236756@vutbr.cz

Fototerapie je lé¢ebnd metoda vyuzivajici UVB zafeni k 1écbé nemoci kiize
jako napriiklad ekzémii nebo lupénky. Systematickym ozafovanim postiZenych
mist 1ze zmirnit projevy téchto nemoci. Ultrafialové zafeni, a obzvlasté ultrafialo-
vé zafeni typu B, je ale ve velkych davkach nebezpecné, jelikoz poskozuje DNA.
Pro vyvazeni pfinosti a rizik je tedy tfeba zvolit pfesnou lécebnou davku ozafeni.
Takovou, aby byla co nejvice ti¢inn4, ale zarover stale bezpecna. Tato davka ozafeni
bude pro kazdého pacienta jin4, jelikoz zavisi na jeho fototypu. V nasich oblastech
se setkdvame pfedevsim s fototypy I a I, pro které je doporucena davka ozafeni
500 a 1 000 mJ-cm™2.

Cilem prace bylo pomoci technik materidlového tisku pfipravit jednorazové
dozimetry kalibrované pravé na tyto dvé hodnoty. Diiraz byl kladen na jednodu-
chost pouZiti, a proto je dosazeni dané davky ozafeni indikovano barevnou zmé-
nou z pocatecni zelené na fialovou. Dozimetr vyuZziva acidobazické barvivo, jehoz
barva se méni diky fotocitlivé latce v UVB oblasti zafeni.

Dozimetry byly tispéSné pfipraveny pro obé zadané davky ozateni. Bylo pro-
véfeno, Ze reaguji pouze na UVB zafeni, dale byl ispéSné proveden reciprocni test
pro ovéfeni, Ze zavisi pouze na ddvce ozafeni, a ne na jeho intenzité, také bylo pro-
véfeno a porovnano vice tiskovych metod. K vyslednému dozimetru byl doplnén
etalon barevné zmény.
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Vliv padnich ¢initeld na obsah a
distribuci organické hmoty v biouhlu

Petr Hales

Vysoké uceni technické v Brné, Fakulta chemickd, l'lsfav fyzikdlni a spotiebni chemie,
Purkyiiova 464/118, 612 00 Brno, Ceskd republika

Biouhel je porézni organicky materidl vznikajici pyrolytickou transformaci
biomasy. V soucasné dobé je tato stabilni forma organického materidlu vyuzivana
jako pomocna ptidni latka v zemédélstvi, kde pozitivné plisobi na obsah organické
hmoty a dalsi fyzikdlnéchemické charakteristiky ptidy. Cilem této bakalafské prace
bylo studovat vliv ptidnich ¢initeli na vyluhovani latek z biouhlu a posoudit rov-
néz vliv charakteru pouzitého biouhlu (zdrojova biomasa a podminky vyuzité pfi
pyrolyze) na sledované charakteristiky. V ramci prace byly studovany biouhly pfi-
pravené z otrub, dfevni Stépky, kukufice a kompostu pyrolyzované pfi teplotach v
rozsahu 400 az 700 °C. Pro srovnani byl vyuzit komeréni biouhel (biouhel.cz) z kalti
odpadnich vod pyrolyzovany pfi teploté 450470 °C.

Biouhly byly v ramci experimentalni ¢asti prace postupné sekvencné vyluho-
vany (celkem 10 cyklii vyluhovani) jednotlivymi ciniteli, se kterymi mohou pfijit
do kontaktu pfi aplikaci do ptdy. Pro tyto ucely byly vyuZity roztoky modelové
destové vody, zfedéné kyseliny citronové (simulace kofenovych exudatii) a zfedé-
nym peroxidem vodiku (simulace mikrobialnich ¢initeli na degradaci biouhlu). Na
ziskanych extraktech z biouhlt byly provedeny fyzikalné-chemické charakterizace
(pH a vodivost,

UV-VIS a ICP-OES). U pevnych vzorkii pfed vyluhovanim a po ném byl sta-
noven obsah anorganické a organickeé frakce a zastoupeni organickych prvki (TGA
a EA). Komercni biouhel byl aplikovan do ptidy v kultivaénim experimentu s mo-
delovou rostlinou (locika setd) a nasledné analyzovan stejnymi instrumentalnimi
technikami jako v pfedchozim sekvenc¢nim extrakénim experimentu.

Ziskané vysledky byly porovnany s cilem identifikovat vzdjemné souvislos-
ti mezi laboratornim ptisobenim jednotlivych pfidnich ¢initelii a jejich souhrnném
plisobeni béhem modelového ptidniho kultiva¢niho experimentu. Vysledky nazna-
¢uji, Ze béhem kultiva¢niho experimentu, ktery trval jeden mésic, probihalo pouze
fyzikdIné-chemické vyluhovani vodou vyuZzivanou v ramci zavlahy. Pro dalsi po-
souzeni degradace biouhlu (napiiklad enzymaticky nebo ptisobenim kofenovych
exudattt) by bylo potfeba kultiva¢ni experiment studovat v del$im ¢asovém hori-
zontu, coz by lépe simulovalo redlné podminky, pfi kterych lze ocekavat ptisobeni
biouhlu.

Podékovani

Rad bych podékoval vedoucimu bakalaiské prace panu Ing. Michalovi
Kalinovi, Ph.D., za jeho ¢as, odborné vedeni, trpélivost, cenné rady, podnétné pfi-
pominky pii konzultacich a pfi vypracovani mé bakalaiské prace. Dale bych chtél
podékovat pani Leoné Kubikové, panu doc. Ing. Vojtéchovi Enevovi, Ph.D. a panu
Ing. Jaromiru Pofizkovi, Ph.D., za jejich pomoc pfi realizaci lyofilizace vzorki,
TGA, EA a ICP-OES analyz.
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Padni aplikace hydrogelt s obsahem
rhizobakterii

Barbora Hlavickova

Vysoké uceni technické v Brné, Fakulta chemickti, Ustav chemie potravin a biotechnologii
Purkyiiova 118, 612 00 Brno, Ceskd republika 225489@vutbr.cz

Rhizobakterie podporujici rtst rostlin (PGPR) jsou ptdni bakterie, které
maji vliv na ptidni charakteristiky a jeji irodnost. Konvenénim obdélavanim ptady
a aplikaci anorganickych hnojiv dochazi k nezddoucimu utlumu mikrobidlni
aktivity v ptidé. V poslednich letech se objevuje snaha feSit tento problém ekolo-
gicky Setrnym zptisobem, napfiklad vyuzivat ptidnich dopliiki a pomocnych ptid-
nich latek ve formé biohnojiv a bioinokulantti.

Tato bakalafska prace se zaméfuje na studium vlivu aplikace riznych forem
PGPR (gel, lyofilizovany gel, suspenze, gel bez PGPR, kontrola bez oSetfeni) na
fyzikdIné-chemické charakteristiky ptidy (vlhkost, pH, obsah organického a mi-
neralniho podilu TGA analyzou) a na rtst lociky seté v modelovych kultivacnich
experimentech. Riistové charakteristiky rostlin byly sledovany kontinualné v pra-
béhu kultivaci (pocet listti, vyska, sifka) a rovnéZ po jejich ukonceni (celkova délka
rostliny, ¢erstvd hmotnost a hmotnost susiny, hustota a vétveni kofenti obrazovou
analyzou). V rdmci prace byl déle studovan vliv PGPR na mikrobidlni aktivitu
pldy za vyuziti konvencnich testi prostfednictvim kultivaci na Petriho miskach
s agarovym médiem a pomoci komeréni sady BIOLOG EcoPlateTM.

Pridavky PGPR ve formé gelu a lyofilizovaného gelu pozitivné ovlivnily
hmotnost (Cerstvou i susiny) jednotlivych ¢asti rostlin a délku jednotlivych c¢asti
rostlin v porovnani s neoSetfenymi vzorky. Vysledky rovnéz ukazaly, Ze pfidavky
PGPR nemély zasadni vliv na fyzikalné-chemické charakteristiky ptidy. Pfidavky
gelu s bakteridlni kulturou a pfidavek jeho lyofilizované verze pfedstavuji potenci-
alné atraktivni formy aplikace PGPR pro budouci experimenty posuzujici agrono-
micky potencial téchto preparatii. Pro ziskani statisticky vyznamnéjSich rozdilt ve
vysledcich je doporuceno zaméfit se na stresové podminky riistu rostlin snizenim
Cetnosti a objemu zalivky a vyuzitim plid s niz§im obsahem organické frakce.

Podékovani

Réda bych podékovala vedoucimu bakalaiské prace panu Ing. Michalovi Ka-
linovi, Ph.D. za odborné vedeni, vstficnost, ¢as a trpélivost pfi vypracovani prace.
Déle bych rada podékovala mému konzultantovi Ing. Martinovi Stikenikovi za po-
moc a cenné rady, které mi v pribéhu zpracovani bakalaiské prace vénoval. Po-
dékovani také patii doc. Ing. Petrovi Sedlé¢kovi Ph.D. a Grantové agentute Ceské
Republiky za finanéni podporu prostfednictvim projektu GACR (GA23-067575).
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Mikrobiom syru zrajiciho pod
mazem a jeho proména v zavislosti na
jednotlivych fazich vyroby

Karolina Jandova?
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Medldanky; 237232@vutbr.cz

Syry jsou potraviny s komplexnim slozenim mikrobiomu, obzvlasté pak syry
zrajici pod mazem. Tyto syry maji typickou pikantni chut zptisobenou sirnymi lat-
kami a vyznacuji se zlatozluté zbarvenym mazem zptisobenym bakteriemi rostou-
cimi na povrchu produkujici karotenoidni pigmenty. Také se vyznacuji tzv. mazo-
vou kulturou, ktera kromé bakterii obsahuje i kvasinky. Typickymi zastupci tohoto
typu syra jsou napriklad Romadur a pro ceské zemé tradicni Olomoucké tvartzky.

Cilem prace bylo sledovani priibéhu vyvoje mikrobiomu syru zrajictho pod
mazem - tvartizku. Tato prace byla provedena ve spolupraci s vyrobnim zavodem,
kdy vzorky odebrané z jednotlivych krokti vyroby byly zkoumany pomoci tradic-
nich mikrobiologickych metod (kultivacni a mikroskopické vysetfeni) a pomoci
metody polymerazové fetézové reakce v redlném case (qQPCR).

V prvni fazi experimentalni ¢asti bylo provedeno kultivac¢ni a mikroskopické
vySetfeni vzorkii. V druhé casti byla ze vzorki izolovana DNA pomoci komerc-
niho kitu a fenol-chloroformové extrakce. Izoldty DNA byly pouzity jako matrice
pro qPCR, kdy byly pouzity primery specifické pro doménu Bacteria, celkové kva-
sinky, celkové plisné, rod Brevibacterium, rod Candida a Geotrichum candidum,
pro prozkoumani stéZejniho mikrobiomu a mozné kontaminace plisni z prostiedi
vyrobniho zavodu.

Kultiva¢ni a mikroskopické vysetfeni piineslo pfevazné ocekavané vysledky,
kdy v krocich po naoc¢kovani mazové kultury byly nejdfive pozorovany pouze kva-
sinky a az po urcité fazi vyroby zacaly riist i bakterie. Bakterie byly identifikovany
dvé, a to Brevibacterium linens a Pediococcus acidilactici, coz odpovidalo ocekava-
ni. Oproti oc¢ekavani vsak bylo, Ze kvasinky ojedinéle rostly uz pfed naockovanim
mazové kultury a Ze se jedna dle kultiva¢niho i mikroskopického vysetieni o vice
druhti nez jen Candida valida, ktera je obsazena v mazové kultufe. Toto vySetieni
odhalilo také nékolik kontaminaci rodem Penicillium, a to ze zacatku vyroby.

Analyzou pomoci qPCR byla potvrzena pfitomnost bakterii, kvasinek, rodu
Brevibacterium a rodu Candida ve vSech vzorcich. U qPCR na rod Candida a rod
Brevibacterium slo sledovat, Ze po naockovani kultury skokové vzrostla jejich
mnozstvi. V pfipadé rodu Brevibacterium Sel pozorovat jesté jeden mirnéjsi skok v
té fazi vyroby, kdy kvasinky jiz upravily pH na optimalni hodnotu pro riist bakte-
rii. Geotrichum candidum nemohlo byt identifikovano vzhledem k nespecifi¢nosti
primerti. Plisné byly pomoci qPCR prokazany ve vSech vzorcich v pribéhu celého
vyrobniho procesu.
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Tato prace se zabyva pripravou castic s modifikovanym povrchem na bazi
poly-3-hydroxybutyratu a néslednou charakterizaci jak upravenych, tak neupra-
venych &stic. Céstice byly studovany s cilem jejich potencialniho vyuziti jako na-
hrady za nerozlozitelné komoditni mikroplasty v kosmetickém priimyslu, a to diky
jejich schopnosti biodegradace.

K povrchové tpravé byly pouzity nasledujici chemikalie: roztok stearatu zi-
necnatého, lipaza, hydrofobni silan (hexadecyltrimethoxysilan) a kationicky sur-
faktant. Nasledné byly zkoumany vlastnosti takto modifikovanych ¢astic a porov-
nany s neupravenym poly-3-hydroxybutyratem a praskem na bazi polyuretanu,
ktery se v soucasnosti pouziva v kosmetickém priimyslu a slouzil proto jako refe-
rencni standard pro senzorickou analyzu.

Vsechny vzorky byly analyzovany pomoci SEM a EDS, FTIR spektroskopie
a byly podrobeny senzorické analyze. Dale byly méfeny parametry jako smacivost,
sypna hmotnost a distribuce velikosti ¢astic pomoci laserové difrakce. Smacivost
byla zjistovana na slisovanych tabletach z praska metodou statickych kontaktnich
thla. Vysledky ukazaly, ze hydrofobicita se zvysila u ¢astic upravenych silanem
a stearatem zinec¢natym, zatimco ¢astice oSetfené kationickym surfaktantem vyka-
zovaly vyssi hydrofilitu.

Na zakladé vysledkt ziskanych z méfeni kontaktnich tithlti a dalsich analyz
bylo zjisténo, ze povrchova tiprava lipdzou nebyla ispésna. Senzoricka analyza po-
tvrdila, Ze povrchové upravy neovlivnily negativné senzorické vlastnosti ve srov-
nani s ptivodnim neupravenym praskem PHB. Navic bylo zjisténo, Ze neskoleni
hodnotitelé nerozeznali rozdily v pfijemnosti mezi jednotlivymi vzorky, coz umoz-
nuje vSechny povazovat za stejné prijemné jako referenc¢ni standard.

Podékovani

Rada bych podékovala své vedouci Ing. Aneté Vaculové Pospisilové, Ph.D., za
jeji vstiicny pristup dale pak Radkovi Prikrylovi za jeho pomoc pfi vybéru zamére-
ni prace a jeho odborné rady.
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Crown ethers are a versatile group of macrocyclic hosts which have been
widely used for various applications in ion selective electrodes as sensors, as ex-
tracting agents or as chemotherapeutics due to their antitumor properties etc. Fla-
vins are a family of bio-inspired compounds derived from riboflavin which are
known for their interesting optical behavior and catalytic properties among other
important attributes. It is supposed that crown ethers can work as ion sensors upon
attachment to flavin-based molecules or enhance the photocatalytic efficiency du-
ring the hydrogen generation process.

A series of flavin-crown ether conjugates has been prepared by stepwise syn-
thetic pathway. The series consists of four already prepared distinctive molecu-
les varying in the aromatic system of the flavin and crown ether cavity size while
the synthesis of another four derivatives containing specific functional groups is
in progress. Furthermore, optical characterization of prepared derivatives in terms
of UV-VIS absorption and fluorescence measurements including experiments with
addition of selected metal ions has been carried out.

Prepared molecules have shown high responsivity to the ion presence, especi-
ally the addition of Na+, K+ or Ca2+ions leads to significant enhancement of the flu-
orescence intensity, in some cases even the maximal emission wavelength has been
shifted. According to the size of their cavity, flavin crown derivatives proved se-
lectivity towards particular cations. Affinity towards cations will also prompt futu-
re research in photocatalytic processes of metal-catalyzed artificial photosynthesis.
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Bakalafska prace byla zaméfena na optimalizaci piipravy liposom a chito-
somti vhodnych pro kosmetické aplikace a jejich naslednou charakterizaci pomoci
méfeni velikosti ¢astic, indexu polydisperzity, zeta potencialu, enkapsulac¢ni tcin-
nosti a postupného uvolnovani aktivnich latek. Vybranymi aktivnimi latkami v této
praci byly vitamin C, B-karoten, kofein a vitamin E.

Ze ziskanych dat byla jako nejvhodnéjsi metoda piipravy chitosomt pou-
zitelnych do kosmetiky vybrana metoda pfikapavani liposomt do 2% chitosanu
s kratkou dobou michani a ultrazvukovanim po dobu 1 minuty. Dale byla porovna-
na enkapsulacéni i¢innosti ¢astic a antioxidac¢ni kapacita vybranych aktivnich latek.
Nejlepsi antioxidacni vlastnosti byly stanoveny u vitaminti C a E, proto bylo na-
sledné méfeno postupné uvolnovani chitosomt s témito aktivnimi latkami v pro-
stfedich simulujici kosmetiku. Na zavér prace byly pfipraveny kosmetické emulze
a gely obsahujici vybrané chitosomy, které byly testovany na kiizi pomoci stanove-
ni zmén deskvamace.

Podékovani

Réda bych podékovala vedouci mé bakalarské prace Ing. Agaté Bendové za
odborné vedeni a cenné rady pfi méfeni i psani celé prace.
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Glykany, ako esencidlne molekuly tvorené monosacharidmi viazané na pro-
teiny, zohravaju v organizme ddlezité funkcie pri vyvoji, raste organizmu, bunko-
vej imunite ¢i génovej expresii. Okrem fyziologickych procesov s glykanové Struk-
tary stcastou aj tych patologickych, pricom s patologickymi javmi stvisia prave
zmeny tychto Struktar. Poruchy glykozylacie m6zu ovplyvnit a tak narusif funkciu
orgéanov, ¢o vedie k rdznym klinickym prejavom, vdaka ¢omu sa javia ako biomar-
kery ochoreni. V naSej praci sa zameriavame na transferin, ¢o je transportny protein
prenasajtci Zelezo nachadzajtci sa v krvnej plazme, pricom zabranuje vzniku re-
aktivnych foriem kyslika a anti-transferin, teda protilatku proti transferinu vhodnu
na $tudium transferinu, ¢o by mohlo predstavovat vhodny diagnosticky nastroj.

Na sledovanie interakcii medzi transferinom a anti-tranferinom vyuziva-
me metddu povrchovej plazmdnovej rezonancie (SPR), ktorej vyhodou je, Ze umoz-
nuje sledovanie Specificity, rychlosti ale aj afinity medzimolekulovych interakcii
v realnom case. Ide o velmi presnti metoédu, ktord je schopna zachytit aj drobné
zmeny v glykdnovych struktirach, ¢o je pri diagnostike potrebné. Principom metd-
dy povrchovej plazmdnovej rezonancie je zmena indexu lomu po naviazani analytu
na druht biomolekulu, ktora je imobilizovand na tenkom filme.
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Cilem této bakalaiské prace bylo charakterizovat vybrané chemické, senzo-
rické a reologické zmény vlastnosti kvasovych chlebti pti pfidavku konkrétnich
sacharidti do jejich tésta. V teoretické casti jsou rozebirany procesy, nastavajici
za danych podminek béhem zpracovavani, zrani a kynuti kvaSenych tést; jsou
charakterizovany zkoumané cukry a diskutovan jejich vliv na kvasové vyrobky,
plynouci z dosavadnich vyzkumii. Experimentalni ¢ast je zaméfena na dil¢i mé-
feni vybranych parametrt, ovliviiujici jakost ceredlniho vyrobku a tim i jeho trzni
poptavku. Maximalniho mozného objemu bochniku a soucasné nejmékdi stfidy je
dle analyzy mozno dosdhnout obohacenim tésta o nizké koncentrace medu. Vyssi
pridavky fepného cukru zvysuji nejvyznamnéji celkovou kyselost tésta, sladova
moucka oproti tomu proputjcuje chlebu jemné, nasladlé aroma v dasledku inhi-
bice produkce kyseliny octové v priibéhu fermentace. Nizsi koncentrace acetatu
a soucasny vyssi obsah zbytkovych cukrii je bohuzel faktor zhorsujici mikrobialni
stabilitu chleba po upeceni.

Podékovani

Na tomto misté bych rdda podékovala svému vedoucimu prace doc. Ing.
Pavlu Divisovi, Ph.D. za poskytnuti odbornych rad k tvorbé této zavérecné prace
a organizaci méfenti jeji praktické ¢asti. Velmi si cenim pomoci s provedenim kon-
krétnich laboratornich analyz, poskytnuté Ing. Jaromirem Pofizkou, Ph.D. a Ing.
Zuzanou Juglovou. Diky patii téZ doc. RNDr. Renaté Mikulikové, Ph.D. za cas,
obétovany mi béhem mého méfeni v potravinové laboratofi.

Protoze charakter moji prace neumoziiuje zisk nékterych zadanych vysledku
ve standardnich chemickych laboratofich, jsem nesmirné vdécna firmé Hradecka
pekarna s.r.o. za poskytnuti prostor pekarny pro realizaci konkrétnich méfeni moji
prace, zaskoleni do technologické ¢innosti jejimi pracovniky a zprostiedkovani né-
kterych analyz u externi firmy Pfahnl Backmittel GmbH.
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Prezentovana prace se zabyva zménami senzorické kvality, profilu tékavych
latek a mikrobidlniho profilu dvou syrti zrajicich pod mazem, Olomouckych tva-
rtizki a Romaduru, béhem jejich skladovani po dobu ¢ty tydni.

Senzorickd analyza, konkrétné hodnoceni vzhledu, barvy, textury, viné
a chuti, prokazala rozdily mezi obéma syry, které se zvétSovaly v priibéhu sklado-
vani (dozravani). Nejvétsi rozdily byly zaznamenany v hodnoceni chuti, u tvartiz-
ki1 se béhem prozravani zlepsovala, u Romaduru naopak zhorSovala.

Analyza tékavych latek pomoci headspace mikroextrakce na pevnou fazi
ve spojeni s plynovou chromatografii a hmotnostni detekci odhalila pfitomnost
57 latek, patticich do 9 chemickych skupin. SloZeni syrti se lisilo z hlediska poctu
i obsahu sloucenin, nejpocetnéjsi byly alkoholy, ketony a kyseliny. V Romaduru
kvantitativné pfevazovaly estery, v tvarizcich sirné slouceniny. Béhem dozravani
se celkové mnozstvi tékavych latek v tvartizku zvySovalo, u Romaduru tomu bylo
naopak. K identifikovanym sirnym sloucenindm, zptisobujicim charakteristicky
Stiplavy zapach, patfily dimethyl disulfid, dimethyl trisulfid, dimethylsulfon a me-
thythiohexanoét.

Mikrobialni povrch syrii byl analyzovan klasickymi kultiva¢nimi a moleku-
larné-diagnostickymi metodami. Mikrobialni rozbor prokazal pfitomnost rozma-
nitého mikrobiomu na povrchu syrti, tedy piitomnost bakterii a kvasinek. Mezi
mikrobidlnim sloZzenim syrt byly mirné rozdily. Nebyla dokdzana zména mikro-
biomu v priibéhu zrani. Metoda qPCR byla pouzita pro identifikaci pfitomnych
mikroorganismii. Celkova DNA potiebna pro gPCR byla izolovana ze vzork syrti
metodou fenolové extrakce a pomoci magnetickych ¢astic. Tyto metody izolace
DNA vykazovaly rozdilné hodnoty koncentrace a ¢istoty ziskané DNA.

Podékovani

Réda bych podékovala své vedouci prace doc. Ing. Evé Vitové, Ph. D. za od-
borné vedeni, cenné rady, trpélivost a ochotu, kterou mi v priibéhu zpracovani této
prace vénovala.
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Fotochemické reakce v mediciné slouzi jako neinvazivni alternativy naroc-
néjsich zakrok, at uz se jedna o operaci, chemoterapii ¢i radioterapii. Nejznamé;jsi
je tzv. fotodynamicka terapie, kterd se vyuziva pii 1é¢bé rakoviny kiize, prostaty,
plic, prsu, dokonce rakoviny hlavy a krku. Fotodynamicka terapie je zaloZena na
interakci svétlem aktivovaného fotosenzitizéru s molekularnim kyslikem ¢i biomo-
lekulou, za vzniku singletového kysliku a jinych forem reaktivniho kysliku. Tyto
fotochemické produkty piisobi cytotoxicky na nadorové buriky nebo mohou spus-
tit kaskadu reakci vedouci az ke zniceni nadorovych bunék. Alternativou k foto-
dynamické terapii slouZi tzv. fototermalni terapie. Jeji princip spociva ve vibracich
vazeb molekuly fotosensitizéru infraervenym svétlem za vzniku uvolnéného tepla
a zniceni tak naddorovych bunék. Pro efektivni priibéh této metody neni potieba
pritomnost kysliku, a pfesto mtize probihat soucasné s fotodynamickou terapii .

Tato prace se zabyva syntézou fotosensitizérti a jejich meziprodukt, vhod-
nych k pouzivani pro fotochemické reakce v medicinskych aplikacich. Syntéza fo-
tosensitizért byla inspirovana strukturou a vlastnostmi vitaminu B, riboflavinu,
ktery se jako fotosensitizér jiz vyuziva. V prabéhu prace byly navrzeny syntetic-
ké pristupy pro pfipravu findlnich struktur. Flaviny byly pfipraveny kondenzaci
diketonti z vybranych materidl(i, s uracil hydrochloridem se zaméfenim na dva
strukturni archetypy z acenaftenového a isatinového jadra. Z hlediska zkoumanych
vlastnosti je acenaftenovy flavin pfedpokladan pro pouZiti ve fotodynamické te-
rapii, zatimco flaviny s indolovym motivem ukazuji potencial pro uplatnéni pro
fototermalni terapii.

Podékovani

Réda bych podékovala panu profesoru Krajéovicovi za umoznéni pracovat
v jeho tymu a za vedeni mé zavérecné prace s atraktivni tématikou, kterou lze
neustdle vyvijet. Mé konzultantce, pani doktorce Ivanové, ktera ma na této praci
nejvétsi vliv a je mi neustalou oporou. Celému organickému tymu za napady a
poskytnuti pomoci. A nakonec fakulté chemické za finanéni podporu a umoznéni
pracovat v laboratofi na mé zavérec¢né praci.
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Svétlo je zdkladnim prvkem Zivota, pficemZ jeho energii mohou organické
molekuly absorbovat a pfechazet tak do excitovaného stavu. Fotosenzitizace je pro-
ces, pti kterém fotosenzitizér absorbuje svétlo a pfenasi energii na cilovou mole-
kulu, kterd nasledné podléha reakci, zatimco se fotosenzitizér vraci do zakladniho
stavu. Tento zptisob pfenosu energie je casto efektivnéjsi a specifictéjsi nez bézny
ohfev konvekci. Toho se vyuziva napf. ve fotoredoxné katalyzovanych organic-
kych reakcich. Vedle toho lze fotosenzitizéry uplatnit pfi udrZzitelné fotokatalytické
vyrobé vodiku. Dal$im vyznamnym vyuzitim fotosenzitizujicich molekul je foto-
dynamicka terapie, kde fotosenzitizér po zavedeni a ozafeni svétlem specifické
vinové délky produkuje reaktivni species kysliku pfimo v cilené tkani (burikach).
Pro tyto ucely je velice vyhodné vyuzit fotosenzitizéry excitovatelné blizkym IR
zafenim, které ma vyssi penetracni ti¢inek diky tzv. biologickému oknu, coz vede
ke zvyseni potencialniho dosahu fotodynamické terapie [1,2]. Derivaty riboflavinu
(vitaminu B2) patii diky své struktufe, absorpci v UV a viditelné oblasti a schop-
nosti tvorby reaktivnich kyslikovych species mezi molekuly s potencidlem pro vy-
uziti v téchto svétlem iniciovanych procesech [3]. Vyvoj syntetické metodologie je
klicovym bodem pro piipravu nové generace téchto fotosenzitizujicich materialti
s posunem absorpce do cervené oblasti.

Tento prispévek se zaobira vyvojem vSeobecnéjsi syntetické metodologie pro
pripravu novych rozvétvenych flavinovych derivat z oligomernich 1,2-diketonti
a 5,6-diaminouracilu. Pro pfipravu 1,2 diketonti bylo vyuzito dvou syntetickych
pristupti: Sonogahirovy cross-couplingové reakce s naslednou oxidaci trojné vazby
a Friedel-Craftsovy acylace. Sonogashirovou reakci jsme schopni syntetizovat nesy-
metrické diketony. Oproti tomu Friedel-Craftsova acylace umoznuje rychlou jedno-
krokovou syntézu symetrickych diketonti. Efektivita téchto piistupti byla ovéfena
na vzorové molekule 3 hexylthiofenu. V dal$im kroku jsou pfipraveny oligomery
na bazi thiofen-centralni aromaticky cyklus-thiofen. Tyto oligomerni aromaty bu-
dou dale podrobeny pfeméné na 1,2-diketony a ndsledné syntéze na rozvétvené
flavinové derivaty.
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Bilkoviny jsou klicovou slozkou lidské stravy a jejich nedostatek miize vést k
mnoha zdravotnim problémiim. Proto se casto pfidavaji do potravin jako obohacu-
jici slozky. V potravinafstvi je zasadni znat funkcni vlastnosti pouzitych proteini,
protoze ovliviiuji kvalitu finalniho vyrobku.

Prezentovana prace se zabyva stanovenim funkénich vlastnosti rtiznych
komeréné dostupnych proteinovych praska (hraskového, hovéziho, konopného,
ryzového, vajecného, sdjového, syrovatkového) a laboratorné pfipraveného pro-
teinového prasku z pSeni¢nych otrub a posouzenim jejich mozného vyuziti v po-
travinafstvi. Stanoveny byly funkéni vlastnosti: rozpustnost pfi pH 2-11, vaznost
vody a oleje, kapacita a stabilita pény, aktivita a stabilita emulze.

Byla zjisténa znacné variabilni rozpustnost proteinit s nejvyssi hodnotou
pH 3-5, kde se vyskytuje izoelektricky bod vétsiny bilkovin. Pouze hovézi hydro-
lyzovany kolagen byl plné rozpustny. Séjovy proteinovy izolat vykazoval nejvys-
$1 vaznost vody, pénotvornou kapacitu a emulgacni vlastnosti, zatimco pSenicny
otrubovy koncentrat mél nejvyssi vaznost oleje. Pénotvorné vlastnosti byly znac-
né rozdilné, nicméné pozitivné korelovaly s vaznosti vody. Emulzni aktivita byla
u vétsiny proteint podobnd, s vyjimkou hovéziho, konopného a ryzového pras-
ku. Po tepelné tipravé se emulgacni schopnost u stabilnich emulzi mirné zlepsila,
s vyjimkou otrubového prasku.

Barva praski se vyrazné lisila, konopny a otrubovy byly nejtmavsi, zatimco
vajecny a hovézi nejsvétlejsi. S6jovy a hraskovy protein mohou diky pénotvornym
a emulgacnim vlastnostem slouzit jako castecna nebo tplna nahrada vajecnych
bilkovin. Zavérem lze Fict, Ze pro uspésné prijeti proteiny obohaceného vyrobku
spottebitelem je diilezité zvolit proteinovy prasek s vhodnymi funkénimi a senzo-
rickymi vlastnostmi pro danou potravinarskou aplikaci.
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According to the International Organization of Vine and Wine, 165 million
hectoliters of wine were produced worldwide in 2020. The winemaking process
has always been considered environmentally safe, but recently wine production
is increasing and could potentially cause environmental problems. For every liter
of wine, without considering the vine shoots, 0.3-0.5 kg of by-products are pro-
duced, among which wine lees represent important side product sparkling wine
production. These sludge-like materials, which deposit at the bottom of the tanks
after fermentation, have chemical characteristics such as low pH, high phenolic
compounds, and organic matter content and, if not properly treated, they can be
polluting for the environment. Nevertheless, to reduce disposal costs, it is possible
to recover compounds such as tartaric acid and ethanol, and wine lees have never
been explored as a substrate for the microbial production of polyhydroxyalkano-
ates (PHAs). PHAs are biodegradable and biocompatible polymers synthesized by
numerous microorganisms under high-stress conditions as carbon and energy sto-
rage material. These have gained significant attention as alternatives to traditional
plastics and are produced industrially worldwide, though reducing manufacturing
costs by using cheaper raw materials remains essential for scalable PHAs produc-
tion.

This research evaluated the use of the liquid fraction of Prosecco wine lees
as a low-cost substrate for PHAs production. The assessment involved two well-
-known PHAs-producing bacteria, Cupriavidus necator DSM 545 and Hydroge-
nophaga pseudoflava DSM 1034, and the two new technologically extremophile,
Caldimonas thermopolymerans DSM 15344 and Halomonas elongata CCM 3756,
to evaluate their efficiencies in PHAs synthesis.

This approach paves the possible exploitation of wine lees in PHAs industry,
enhancing both environmental and economic sustainability in both winemaking
and biopolymer production.
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Freeze-dried fruit products are advertised as “healthy” snack for children and
adults. Strawberries, due to their water and sugar content, are prone to mold and
that is why various agrochemicals, such as pesticides, are used. During the freeze-
drying process, substances with positive biological activity and possible harmful
substances (e.g. pesticide residues) are concentrated and can pose a certain health
risk, especially for children with smaller body weight.

This study focused on the chemical safety evaluation of freeze-dried straw-
berries and raspberries available on the Czech market, particularly concerning
pesticide residues and mycotoxins. A total of 44 freeze-dried fruit products were
analyzed, including 32 samples of strawberries and 12 samples of raspberries, with
some products being examined across different batches. For the determination
of pesticide residues, the QUEChERS extraction procedure was chosen for multi-
residue determination using LC-MS/MS and GC-MS/MS methods, and the QuPPe
methodology for the determination of fosetyl residues using LC-MS/MS.

In total, 88 different pesticide residues (or their metabolites) were detected,
with 84 residues found in strawberries and 11 in raspberries. The most commonly
detected pesticide was phosphonic acid (fosetyl metabolite), found in 37 samples,
followed by boscalid in 24 samples, and pyrimethanil and pyraclostrobin, each
found in 19 samples. The results indicate that strawberries are more contaminated
with pesticide residues than raspberries. In addition to these findings, carbofuran,
omethoate and haloxyfop residues were also detected, which pose a serious health
risk. Among the mycotoxins, three were detected: alternariol, tenuazonic acid, and
tentoxin, with tenuazonic acid being present in 31 samples.

The study highlights the importance of monitoring pesticide residues in freeze-
dried fruits to ensure consumer safety, especially since these products are often
consumed by small children. Given the higher levels of contamination found in
strawberries, it is crucial to consider the potential health risks, particularly for vul-
nerable groups such as young children who are more sensitive to chemical expo-
sures.
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Residual solvents are unwanted substances used in the manufacture of e.g.
excipients, drugs, pharmaceutical and agricultural agents formulations and have to
be removed as much as possible from the final product. Therefore, residual solvent
analysis stands as a necessary tool for the standard quality management as well as
for novel practices, protocols and guidelines settings.

Presented work shows a robust method for quantification of residual solvents
of various physicochemical properties using gas chromatography with mass spect-
rometry detection with preceding head-space solid phase microextraction. This se-
miautomated technique offers very good repeatability, accuracy and quantification
limits required for good practice control and fits with demands of green analytical
methods, inter alia use of no additional solvents.
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Today, society is very focused on recycling and using reusable or eco-frien-
dly options to replace plastics. However, these will not be easy to eliminate from
everyday life. A possible way forward is to introduce more environmentally frien-
dly or reusable materials. These materials include biopolymers and biobased poly-
mers. However, their problem is the high purchase price or the need to modify the
properties of the polymer for the desired behavior. These polymers are receiving
a high level of attention and are the focus of many studies and projects.

This post investigates the degradation characteristics of polyester polymers
(PBS with incorporated dilinoleic succinate in different %wt.) in simulated body
fluids, revealing minor changes in properties. Bacterial degradation was also in-
vestigated, and analysis shows more significant differences in Gel Permeation
Chromatography (GPC) and Scanning Electron Microscope (SEM) results. A few
changes in properties were observed in FTIR spectroscopy and thermal analysis,
as Differential Scanning Calorimetry (DSC) and Dynamic-Mechanical Thermal
Analysis (DMTA).

While abiotic degradation predominates, bacterial environments lead to
higher degradation levels than simulated body fluids, suggesting potential applica-
tions in packaging or agriculture. However, lower sensitivity to abiotic degradation
opens new possibilities for further research into exploring bacterial and enzymatic
degradation mechanisms for environmentally sustainable alternatives across indu-
stries.
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The main role of small RNAs (sRNAs) in bacteria is the post-transcriptional
regulation of gene expression. These non-coding regulatory elements can modulate
gene transcription levels, ensuring that the abundance of gene products is appro-
priate for the bacterial needs at a given time, whether that means stimulation or in-
hibition of the translation. Their investigation promises a more precise understan-
ding of regulatory processes and offers additional genomic elements that can be
targeted by synthetic biology in order to fine-tune bacteria used in biotechnology.

In this work, we compare the sSRNA content of two bacteria that produce
polyhydroxyalkanoates (PHAs), polymers that could serve as biodegradable and
biocompatible alternatives to petrochemical plastics. The first is the thermophilic
bacterium Caldimonas thermodepolymerans DSM 15344T, formerly Schlegelella
thermodepolymerans. The second is the purple bacterium Rhodospirillum rubrum
DSM 467, whose sRNA content has already been outlined [2]. Both bacteria re-
present promising candidates for the Next Generation Industrial Biotechnology
(NGIB) [3] approach which exploits their special properties, such as thriving in ex-
treme conditions, for sustainable production of value-added chemicals.

The data comes from RNA-Seq experiments in which both bacteria were cul-
tured on their preferred substrates triggering PHA production. Using state-of-the-
-art tools for the structural and functional annotation, we conducted a comparative
analysis of the non-coding regulatory elements in these bacteria. The analysis pri-
marily focuses on the PHA metabolism and related sRNAs addressing differences
between these two bacteria from distant genera.
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Sensitive and accurate detection of analytes and/or bacteria is a crucial step in
identifying dangerous compounds or pathogens, whether in the clinical field or
food safety. Utilizing advanced methods such as Surface-Enhanced Raman Spec-
troscopy (SERS) would help with identifying bacteria or analytes with high sensi-
tivity and accuracy.

Manufacturing of high-quality nanoparticles (NPs) are fundamental for detec-
tion via SERS to ensure sensitive and reproducible SERS detection. To ensure high
quality and easy application of the NPs, the NPs should be cost-effective and simple
to reproduce the fabrication process. To optimize the method, the focus is on the
synthesis and characterization of metal NPs that enhance Raman signal by a local-
ized plasmon resonance in SERS, where the main part of the experimental work
consists of the synthesis of gold (Au) and silver (Ag) NPs and their characterization
and use for analysis of chemical and biological samples by SERS. The SERS-active
Ag-NPs and Au-NPs were tested with pathological bacteria Staphylococcus aureus
and Escherichia coli, which were exposed to the stressful environment of the deion-
ized water. The physiological stress led to the release of biomarkers, specifically
adenine which exhibits a characteristic SERS peak at 730 cm—1. The experiments
proved that the NPs synthesized through a simple, rapid and cost-effective method
were suitable for a qualitative detection of adenine released by the bacteria with
a commercial available Raman spectrometer, see Figure 1.

The further research will focus on experiments with different bacteria and dif-
ferent stress conditions (such as antibiotics) to further explore possibility of using
SERS at POC (point of care settings) for identification of bacteria sensitivity to anti-
biotics. Mainly, we will investigate possibility to detect metabolites which are pro-
duced by bacteria under the stress.

Acknowledgement.

This research was supported by uCAIR project which is funded by the Euro-
pean Union’s Horizon Europe research and innovation programme under Grant
Agreement no. 101135175

44



Bilberry (Vaccinium myrtillus L.):
A Rich Source of Antioxidants, Natural
Colorants and Aroma Compounds for
the Food Industry

Pavlina Knapovskd!, Eva Vitovd®

1) Brno University of Technology, Faculty of Chemistry, Institute of Food Science and
Biotechnology, Purkyiiova 464/118, 612 00 Brno, Pavlina.Knapovska@uvut.cz

Bilberry (Vaccinium myrtillus L.) is a low-growing shrub that belongs to the
family Ericaceae, genus Vaccinium. Fruits are small, spherical, bluish-purple in
color, and have a balanced sweet-sour taste and a pleasant aroma. Due to their
high content of bioactive substances such as anthocyanins, antioxidants, phenolic
compounds, vitamins, and others, they are attributed with many medicinal effects.
They have found their application as part of a healthy diet and are also used in
traditional medicine. Due to the current trend of replacing synthetic additives with
natural substances, their possible use as food ingredients is offered.

The samples of wild bilberries for this study were collected in the “Krkonsské
podhtifi” region in June 2024. To completely characterize their nutritional quality,
total phenolic (TPC) and anthocyanin (TAC) contents and total antioxidant activity
(TAA) were assessed using the Folin-Ciocalteu, pH differential, and Trolox equiva-
lent antioxidant capacity assays, respectively. The results showed their great an-
tioxidant potential — the TPC and TAC were 1173 + 14 mg gallic acid equivalent
and 791 + 6 mg of cyanidin-3-glucoside equivalent, respectively, and TAA was 3081
+121 mg of Trolox equivalent per 100 g of fresh fruits.

The specific pleasant flavor of bilberries is based on the balanced content of
sugars (namely fructose and glucose) and acids (namely citric, quinic, and malic
acid), but it is also related to the content of aroma-active compounds, the most
important of which are esters and terpenes, creating a characteristic mix of sweet,
fruity, and slightly floral notes. For the determination of aroma-active compounds,
headspace solid phase microextraction coupled to gas chromatography with mass
spectrometry (HS-SPME-GC-MS) was used in this study. A total of 23 compounds
were identified, with (4E)-4-hexenyl acetate (37,1 %), ethyl isovalerate (14,0 %), he-
xanal (9,7 %), (2E)-2-hexenal (9,4 %) and p3-linalool (8,2 %) being the most abundant.

The results obtained suggest that the possibility of using bilberry fruits as
a potential source of antioxidants and natural colorants in the food industry is
worth considering.
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Nowadays, agriculture is based on conventional methods that involve the
application of pesticides, agricultural chemicals and fertilisers. These substances
have a negative effect on nature and human health, so more environmentally fri-
endly methods are being sought. One of the new research directions is the use of
low-temperature plasma in agriculture, called ,plasma agriculture’.[1] This appro-
ach focuses on using plasma to treat seeds, plants, or water to increase agricultural
production while maintaining food quality and safety. The reactive oxygen and nit-
rogen species (RONS) in plasma have stimulating and antibacterial properties for
plants. When water is treated with plasma, the RONS from the plasma penetrate to
the water surface, resulting in plasma activated water (PAW). This is enriched with
nitrogen, which helps plants to grow, and hydrogen peroxide, which, at a lower
pH, gives the water antibacterial properties.[2,3]

Four treatments were carried out before planting the bulbs. The bulbs were
treated with corona discharge twice for 10 seconds and 40 seconds. The third tre-
atment option was placed in plasma activated water (PAW) for 24 hours. For refe-
rence, the fourth variant was loaded in distilled water for 24 hours. The fifth variant
was not modified in any way. Each treatment variant was planted in four replica-
tions of ten bulbs each. The grown onions were individually converted to liquid
samples and the saturated vapor was analysed by proton transfer reaction time of
flight mass spectrometry (PTR-TOF-MS) and tandem connection of gas chromato-
graphy with mass spectrometry (GC-MS). Onion planting was carried out in 2021,
2022, 2023. During each year, soil was taken before planting and after planting and
analysed in the laboratory. Soil grain composition, soil exchange reaction, organic
carbon content, and available nutrient analysis were evaluated.

From the results obtained, it is evident that plasma treatment can be useful
for the treatment of bulbs in agriculture, as the improvement in yield while main-
taining the fragrance content was confirmed. Also, a positive effect of plasma tre-
atment on the fragrance content of onions was observed.
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In recent years, interest has grown in developing innovative chemical and
biological soil amendments within the framework of sustainable agriculture.
An innovative approach in the production of soil bioinoculants involves the re-
cently proposed technique of self-entrapment of Plant Growth-Promoting Rhizo-
bacteria (PGPR) through the gelation of their own extracellular polysaccharides.
A common method for the gelation of sodium alginate utilizes multivalent cations,
such as calcium ions (Ca?*), which facilitate cross-linking and network formation
within the alginate structure. However, the efficiency of alginate gelation and the
stability of the resulting gels depend on three key structural parameters of the po-
lymer: molecular weight, (de)acetylation, and monomer composition. These fac-
tors influence the physical properties of the hydrogel, including strength, porosity,
and biodegradability —qualities essential for its effectiveness as a carrier for PGPR.
Understanding and optimizing these parameters can enhance the functionality and
reliability of alginate-based bioinoculants.

To analyze the monomer composition of sodium alginate, which is made up
of L-guluronic acid (poly-G) and D-mannuronic acid (poly-M) blocks, we used
ATR-FTIR, Raman microspectroscopy, and FT-Raman spectroscopy. First, a series
of calibration samples were prepared from mixtures of commercial standards of
poly-G and poly-M, providing a controlled basis for analysis and allowing preci-
se spectral measurements. The results were analyzed using principal component
analysis (PCA), a method that identifies directions of highest variability within the
spectral data. PCA enabled the identification of two significant peaks correspon-
ding to the influence of monomer composition on the analyzed spectrum, observed
at 820 and 950 cm™. The ratio of these peaks correlated with the known poly-G con-
tent in each calibration sample. Consequently, calibration curves were established
for all tested spectroscopic techniques, enabling quantification of poly-G concentra-
tion in commercial sodium alginate samples.

In conclusion, this study presents a promising method for determining po-
ly-G concentration in sodium alginate using vibrational spectroscopy techniques.
However, further research is required to validate and refine this approach. Explo-
ring additional methodologies will be crucial for confirming our findings and im-
proving the accuracy and reliability of this analytical technique, ultimately contri-
buting to more precise characterizations of sodium alginate in various applications,
including the research and development of alginate-based bioinoculants.
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Filipendula ulmaria is a plant known for its medicinal properties and long
history of use in traditional medicine. It contains many bioactive compounds that
are responsible for its pharmacological effects. One of the main properties of the
Filipendula is its significant antioxidant potential. Antioxidants help protect cells
from the harmful effects of free radicals and contribute to the maintenance of ove-
rall health [1-4]. Studies show that Filipendula extracts exhibit high antioxidant
efficiency mainly due to the presence of phenolic compounds, the most abundant
representatives of which include polyphenols, flavonoids, catechins and pro-
anthocyanins [1,5-7]. At the same time, due to the content of salicylates, the anti-
-inflammatory potential of the plant and its extract has also been demonstrated.
However, herbal extracts often face stability problems, mainly due to their tenden-
cy to oxidize. Therefore, various approaches have been investigated to improve
their stability. In this work, we have explored the possibility of encapsulating this
extract in liposomal particles.

In our previous studies, we observed that the antioxidant and antimicrobial
efficacy of this extract tends to decrease over time due to instability. To prevent this,
increase bioavailability and allow controlled release, we encapsulated the extract in
liposomes prepared by the Mozafari method. These liposomes maintained stability
for 28 days and their diameter was consistently around 100 nm, indicating minimal
size variation.

Encapsulation efficiency was evaluated by UV-VIS spectrometry, antioxidant
activity was assessed by ABTS and DPPH assays, and total phenolic content was
quantified by the Folin-Ciocalteu method. The results showed that encapsulati-
on significantly improved the stability and functionality of the extract, making it
a suitable candidate for incorporation into specific food products such as gelatin
confectionery.
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Modern techniques of nucleic acid isolation and the processing of archaeolo-
gical samples are constantly leading to advances and new insights into the genetic
information of prehistoric Homo neanderthalensis or Denisovans. Today, based on
the latest data, we assume that modern humans Homo Sapiens sapiens are related
to Homo neanderthalensis and share 3-4% of their genetic information . What is the
reason, then, that the Earth today is exclusively inhabited by us as representatives
of the so-called modern human race?

We compared the number of G-quadruplexes in genomic and mitochondrial
DNA of H. sapiens, Homo neanderthalensis and Denisovans and found a signifi-
cant difference in mtDNA in the first place. In mtDNA, G-quadruplexes are most-
ly localized in completely identical places with one exception. But this exception
is substantial, it is a long sequence of guanines directly in the D-loop region of
mtDNA, which is responsible for mitochondrial DNA replication. This region is
directly responsible for the quantity of mitochondries and thus also for efficient
energy metabolism of the cell. Therefore, it seems that the selection advantage of
better mtDNA replication in modern humans may have been one of the aspects that
led to the extinction of Homo neanderthalensis.
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Bacterial cellulose (BC) is an extracellular polysaccharide produced by many
bacterial strains as a protective barrier against environmental stress. It has unique
mechanical and physical properties that support diverse applications across
fields such as medicine, cosmetics, electronics, textiles, food, and biotechnology.
However, the high production costs of BC limit its broader application.

The food and agricultural industries generate waste rich in sugars and he-
micellulose/cellulose, which can serve as carbon sources for bacterial cultivation.
Approximately one-third of all food produced globally is wasted annually. This
study focuses on utilizing carbon sources derived from grape pomace, banana
peels, and by-products of lignin extraction. These carbon sources were prepared
through hydrolysis of the aforementioned waste materials, and the resulting hyd-
rolysates were directly used in cultivation media preparation for Komagataeibacter
xylinus. Additionally, morphological and rheological properties of BC produced
with modified media were examined.

The tested hydrolysates proved to be suitable carbon sources for cultivating
K. xylinus, yielding higher amounts of BC compared to standard media. Morpho-
logical analysis showed some changes to porosity and fibril thickness, while visco-
elastic properties were only marginally affected.
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This work studies the interaction of cold atmospheric-pressure plasma (CAP),
specifically the plasma gun, with the selected surface materials for decontamination
purposes. Special attention is brought to an alternative treatment of otitis externa in
dogs. Otitis externa or so-called swimmer’s ear, is a condition that causes an inflam-
mation of the external ear canal. One of the factors causing this disease are microor-
ganisms. An increasing resistance of microorganisms to antimicrobial drugs urges
the researchers to find new alternative treatment methods. Thus, the antimicrobial
effects of CAP on bacteria and yeasts were tested.

As model microorganisms, gram-negative bacteria Escherichia coli and gram-
-positive Staphylococcus aureus, Staphylococcus epidermidis and the yeast Can-
dida glabrata were chosen. Several experiments were carried out on the different
surfaces for individual bacteria (E. coli, S. epidermidis), yeast (C. glabrata) and even
their coculture (yeast with bacteria). The treatment of coculture and the use of diffe-
rent inoculation substrates moves us closer to real life situation, where the ear canal
is contaminated by a mixture of different microbes interacting with each other. Me-
tabolic activity and the viability of the microbial species after different treatments
were evaluated for selected treatment conditions. The antimicrobial efficacy was
studied also in context with the physical plasma characteristics. In addition to clas-
sical plasma diagnostics, different ozone measurements were done to support the
estimations about the inhibition mechanisms. The combined action of short-lived
species in cooperation with the long-lived species was studied. Several treatment
modes were established to achieve the most efficient decontamination under diffe-
rent treatment conditions. The experiments were done on different surface mate-
rials (the agar, the pork skin and the polylactic acid polymers (PLA)) to study the
interactions of the plasma gun with the target. Results confirm the dependence of
the inhibition efficacy on the target properties, but even on the dielectric surface
(PLA) it was possible to achieve decent microbial reduction.
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The sustainable utilization of agricultural byproducts is essential for promot-
ing eco-friendly practices across various industries. Hemp processing generates
a range of byproducts that can be valorized to enhance both sustainability and eco-
nomic value.

This study explores the valorization of byproducts generated from hemp
(Cannabis sativa L.) processing, focusing on their potential applications in the cos-
metic sector. (We examined three of hemp seeds processing byproducts, rich in
proteins, sugars, and lipids. Hemp seed meal (HSM) and hemp sludge (HS) from
cold-pressing seeds for oil extraction, and residual biomass (BAE) from the ethanol
extraction of cannabinoids from inflorescences and leaves offer diverse opportuni-
ties for further utilization in cosmetic applications.

HSM, rich in proteins, sugars, and residual oil, was subjected to hydrothermal
extraction and enzymatic hydrolysis to extract water-soluble proteins for haircare
formulations, enhancing their nutritive and conditioning properties. This process
yielded hemp protein hydrolysate (HPH), a mixture of polypeptides, oligopeptides,
and amino acids known for their numerous biological activities. We incorporated
HPH into shampoo and conditioner formulations to improve hair reparation due
to its soluble proteins and moisturizing effects. Additionally, all the byproducts,
HSM, HS, and BAE, were used for the fermentation of the red yeast Rhodospo-
ridium toruloides. This fermentation yielded a ferment containing bioactive com-
pounds such as coenzyme Q10, lipids, carotenoids, and vitamin E, each substrate
resulting in a different composition of bioactive compounds.

R. toruloides is a non-conventional, oleaginous yeast with a natural ca-
rotenoid pathway that accumulates high lipid content. Its lipid extract has dem-
onstrated the ability to increase filaggrin expression, suppress MMP-1 expression
under heat stress in keratinocytes, and exhibit antioxidation activity as confirmed
by the DPPH assay, highlighting its potential for cosmetic applications.

Moreover, hempseed sludge was repurposed for soap production, utilizing
its lipid content to create moisturizing soaps with great foamability and exfoliating
effects — broadening the application of this waste material for industrial use.
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This research highlights the significant potential of hemp processing byprod-
ucts as valuable resources for creating high-performance, sustainable cosmetics.
Our findings contribute to waste reduction and add economic value to the hemp
industry, promoting a more sustainable and circular economy.
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Human-generated CO, emissions are the primary driver of anthropogenic
climate change, which has already intensified extreme weather events. Developing
technologies to capture and utilize CO, from the atmosphere or industrial emissi-
ons is critical to mitigating these effects.

Metal-organic frameworks (MOFs), a class of highly porous materials, show
significant potential for addressing these challenges. MOFs consist of inorganic
ions or ion clusters coordinated with organic ligands, forming a three-dimensio-
nal framework. This combination of inorganic and organic parts allows for precise
tuning of material properties—such as adsorption sites, porosity, and optical cha-
racteristics —enabling MOFs to be applied across diverse fields, from photocatalysis
to drug delivery.

Thanks to their well-defined structure and large surface area, MOFs can also
be used as effective platforms for stabilizing metal-based catalysts within their pore
networks, such as for photocatalytic CO, reduction. Re-based complexes, including
Re(bipyridine)(CO);Cl (Lehn’s catalyst), are known in homogeneous photocataly-
sis for efficiently converting CO, to CO. Anchoring and integrating these complexes
within a MOF framework creates a heterogeneous photosystem that could enhance
stability while improving recyclability and separation.

In this study, we modified the water-stable Zr-based MOF UiO-66 by an-
choring a bipyridine-carboxylic acid within the framework, then incorporating
a Re-carbonyl complex in its pores. UiO-66 typically features a 12-coordinated Zr-O
cluster as its inorganic building block. However, the incorporation of structural
defects allows binding sites for bipyridine carboxylic acid to remain available. To
enhance accessibility and generate these structural defects, we introduced linker
defects by thermally degrading one type of linker in mixed-linker UiO-66 samples.
This procedure led to an increase in the amount of bipyridine in the MOF and the
successful formation of the complex inside the framework.
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With rapid industrialization and population growth, consumption of dwin-
dling fossil fuel reserves and environmental pollution are urgent issues that need
to be addressed. Organic pollutants, such as pharmaceuticals and personal care
products, are major water pollutants due to their limited biodegradability. Thus,
development of green energy production and environmental rehabilitation is cru-
cial. One of the most important sources of renewable energy is sunlight, however
conversion and storage of solar energy is difficult to achieve.

Heterogeneous photocatalysis based on semiconductor photocatalysts is
a green method of converting solar energy into chemical energy. In a typical pho-
tocatalytic reaction, photocatalyst is activated by irradiation and it subsequently
generates electron-hole pairs. These pairs then can emulate redox reactions over the
surface of photocatalyst and generate reactive oxygen species, which can decom-
pose organic pollutants into less hazardous materials. If the electric field is applied
between photocatalyst and cathode, electrons and holes inside the photoanode are
separated and the photoelectrochemical cell can thus allow the flow of electric cur-
rent.

Tungsten oxide (WO3) is a non-toxic semiconductor with excellent photocata-
lytic activity on visible light radiation. This is due to lower bandgap of under 3 eV,
which allows WO3 to efficiently use solar energy for photocatalytic reactions [3].
For this application, thin layer of photocatalyst is immobilized on transparent con-
ductive oxide glass, such as fluorine-doped tin oxide (FTO) glass.

Semiconductor photocatalysts are synthesized in two different ways — dis-
integration of crude material by mechanical processing (top-down), or assembly
of atoms and molecules to form nanoparticles (bottom-up). Combining these two
methods creates dual-phase material, consisting of nanoparticles (“bricks”) and
amorphous matrix (“mortar”). The combination of these two different approaches
allows better configuration of structure on micro to nano scale and elevates or cre-
ates new properties.

Such composite was prepared using ball-milled WO3 nanoparticles and solu-
tion of dopamine-stabilized peroxotungstic acid. The prepared compositions with
the addition of templating agent were deposited on FTO glass by spin-coating and
annealed at high temperatures. Using different analytical methods, the influence of
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the milled nanoparticles size and the amount of amorphous matrix in composition
on physicochemical properties of the prepared photocatalysts was studied. The re-
sults show that physical properties, and importantly photocatalytic activity, of the
prepared WO3 thin films were heavily influenced by the two variables, layers with
larger nanoparticles and smaller amount of binder were most efficient at generating
high photocurrents.
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For many years, clays and calcined clays have been researched. Often kaolini-
te and calcined kaolinite were examined. Due to economic turbulences, originally
cheap materials, such as kaolinite, became more expensive. Due to the importance
of this economic aspect, we studied clays that were considered waste materials.
Samples of natural clays acquired from local sources were chosen.

The recently authorized norm EN 197-5 allows up to 50% of cement to be
substituted. This is in contrast to the previous maximum of 35% substitution. For
this reason, we prepared cement-clay mixtures containing 40% to 60% clay. Their
workability, compressive and flexural strength in time were studied.

We found that mixtures with 40% cement substitution by clay (CSC) had
higher compressive and flexural strength than the reference sample. The reference
sample was a sample containing only Portland cement. Further increase of CSC led
to a reduction of flexural and compressive strength. Usually 10-30% less than the
reference. We found a correlation between workability and compressive strength.
Low mixture workability reached high compressive strength. These results are in
line with what other research groups have found.

Our research proved that waste clay materials can serve as effective seconda-
ry cementitious materials. They can provide cement works with a new abundant
resource that can last for many decades. At high CSC around 10-30% of flexural and
compressive strength will be sacrificed. However, the low cost of these materials
should offset this downside.

The use of these low-cost cement-clay mixtures is promising for the improve-
ment of economic and ecological aspects. These cement-clay mixtures could reduce
carbon dioxide emissions, by lowering Portland cement use. At the same time, they
should be cheaper than Portland cement.
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Organic thin film transistors (OTFTs) have become an important part of re-
search not only in biomedical devices, especially in the field of sensors. This work
deals with the comparison of measured results of two types of organic thin film
transistors, namely organic electrochemical transistor (OECT) and organic field-
-effect transistor (OFET), where the same ionic liquid

1-ethyl-3-methylimidazolium  bis(trifluoromethylsulfonyl)imide (EMIM-
-TFSI) was used in both cases. All the current-voltage characteristics (input, out-
put, transfer current and transfer voltage) were determined. The microscopic
mobilities of organic electrochemical transistor p_0e(10(-3),10*(-2) ) m”2 "/V/s"
were found to be an order of magnitude larger than organic field-effect transis-
torp_0o(107(-5),107(-3) ) m”2 "/V/s" . The concentrations of free and entrapped ca-
rriers show the same trend (n_fe(10716,10*17 ) m""-3", n_te(10716,10"18 ) m""-3").
The position of the Fermi surface and the position of the conduction band relative
to the valence band are approximately the same for all structures. The position of
the Fermi surface AE_"Fv"=E_v-E_"F0"=0.5"eV" and the position of the conduction
band AE_g=E_v-E_c=1.0"eV" relative to the valence band are approximately the
same for all structures.
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Magnesium and its alloys are candidate materials for the preparation of bio-
implants, especially since their corrosion products are non-toxic to the body. A
certain limitation for their use is their rapid corrosion in the environment of the
human body. Reducing the corrosion rate of these materials could be achieved by
coating the surface with an LDH coating. Layered double hydroxide based coa-
tings have previously shown great potential for corrosion protection of magnesi-
um alloys. This study deals with the preparation and characterization of layered
double hydroxides (LDH) on Mg substrates prepared by powder metallurgy (PM).
The work focuses on the optimization of the preparation of MgAl LDH. Prepara-
tion conditions such as pH (10 and 12), temperature (from 90 to 100 °C), pressure
and time were varied. In particular, the morphology and structure of the coatings
and their elemental composition were evaluated. The evaluation was carried out
using a scanning electron microscope (SEM) with an energy dispersive spectrome-
ter (EDS). The electrochemical corrosion properties of the optimized MgAl-LDH
coatings were also evaluated using potentiodynamic tests in a Hank’s balanced salt
solution environment. The optimum preparation conditions were found to be 95
°C for 9 hours in 0.1 M AI(NO3)3 solution at pH 10 under normal pressure.The
optimized coatings were found to be uniform without defects with a thickness of 1
um. Corrosion tests were shown to improve corrosion resistance, with a decrease in
corrosion current density from 58.8 + 2.5 uA/cm?2 for uncoated PM Mg to 1.1 + 0.4
pA/em2. This indicates a significant improvement in the corrosion properties of the
coated sample compared to the pure substrate.
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The amount of zinc in Portland cement is increasing due to the greater use of
alternative fuels and secondary raw materials. Zinc significantly slows down the
hydration process of cement, which poses a serious problem for the construction
industry; even 1% zinc can slow hydration by as much as ten times. One way to
reduce this effect is by using accelerators. This study analyzes the impact of forma-
tes, commonly used as accelerators, on zinc-doped Portland cement. Isoperibolic
calorimetry was used to monitor the hydration process, focusing mainly on the
primary hydration peak in the hydration curve. Mechanical properties were me-
asured, including compressive strength and flexural tensile strength. By using an
appropriate accelerator, the hydration of zinc-doped cement can be reduced to a
hydration time comparable to Portland cement without zinc. The mixture treated
with a specific concentration of calcium formate showed a reduction in hydrati-
on time of the zinc-doped cement by half and exhibited a more gradual release of
hydration heat, as well as lower total hydration heat compared to Portland cement
without zinc. Additionally, the mechanical properties of some accelerated mixtures
with zinc can reach at least a similar compressive strength as Portland cement wit-
hout zinc. Although Portland cement with zinc is typically unusable due to hydra-
tion retardation and insufficient compressive strength, formate-based accelerators
allow for the conversion of this waste material into a usable resource.
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The objective of this study is to investigate the chemical processes occurring
in extraterrestrial atmospheres and the synthesis of organic compounds resulting
from electrical discharges in gaseous mixtures. Specifically, this research examines
the impact of water molecules on chemical reactions initiated by electrical dischar-
ges in probiotic atmospheres. This work is focused on the simulation of nitrogen
atmosphere and carbon dioxide atmosphere. These gases were chosen because they
represent the main components of some known atmospheres. The atmosphere of
Titan, second largest moon of solar system. The most common composition of the
gaseous mixture was methane (2-4 sccm) in 200 scecm of nitrogen. The second stu-
died atmosphere was atmosphere of Mars that is based on the carbon dioxide. It
was further enriched by small addition of nitrogen (2- 4 sccm) in 200 sccm of carbon
dioxide. Water vapor with a flow rate of 0, 5,10, 15 and 20 sccm was gradually intro-
duced into every gaseous mixture. A DC glow discharge was generated in a special
reactor at atmospheric pressure.

The discharge formed products were analyzed in situ using proton ionizati-
on mass spectrometry with a time-of-flight analyzer A number of simple aliphatic
hydrocarbons, alcohols, aldehydes and ketones were successfully identified. As
more substances were added, more complex compounds, especially aromatic com-
pounds, began to form. For the mixture containing nitrogen, the main products
detected were ammonia, hydrogen cyanide and acetonitrile. In the mixture with
carbon dioxide, ammonia or methanimine dominated, with significant additions of
hydrogen cyanide and acetonitrile.

Simultaneously with PTR-TOF spectra acquisition, plasma diagnostics was
carried out using optical emission spectroscopy. The lines of C and O together with
CO Angstrom bands were identified in the pure CO2, Hydrogen lines and bands
of N2, CN, CH and OH were identified with all admixtures. All these groups were
also presented in the compounds identified by PTR-TOF. Their changes in intensity
were corresponding to the intensities of the mass spectrometry determined species.

For the nitrogen-based mixture, ammonia was identified as the main gas pro-
duct detected, followed by hydrogen cyanide, acetonitrile. The addition of water
to the mixture resulted in significant increase in oxygen containing compounds.
Among the key products formed under these conditions was formamide, which is
known as a precursor for the formation of uracil, one of the bases of nucleic acids.
OES spectra confirmed the presence of carbon and hydrogen lines and spectral
bands of CN, CH, NH, C, and N». In addition, oxygen lines and OH bands were
detected upon addition of water

62



Spray drying synthesis and thermal
treatment of Lithium-ion battery
cathode materials

Lukas Preisler’™, Hana Halova?

1) Faculty of Mechanical Engineering, Brno University of Technology, Technicka 2896/2,
616 69 Brno *Lukas.Preisler@vutbr.cz
2) Faculty of Electrical Engineering and Communication, Brno University of Technology,
Technicka 3058/10, 616 00 Brno

In today’s technology-driven world, the efficiency, performance, and safety of
lithium-ion (Li-ion) batteries are becoming increasingly significant, especially with
the rise of electric vehicles and portable electronics. Users demand faster charging,
longer battery life, and extended longevity, which are crucial factors for usability
and could enable new application areas. As the market for Li-ion batteries expands,
there is a growing emphasis on developing low cobalt cathode materials to reduce
costs and address environmental concerns related to the use of rare and strategic
raw materials. Developing high-performance cathode materials, such as Li-rich
NMC, through innovative synthesis techniques may become one of the main points
in the field.

The present study investigates the spray-drying synthesis and subsequent
thermal treatment of Li-ion battery cathode materials, with an emphasis on the
calcination process. Spray drying was chosen for its rapid preparation of sub-
micron particles, and compatibility with a broad range of cathode compositions.
Experimental samples were collected using an electrostatic precipitator to capture
particles of the desired size, and the study focuses on the Li-rich NMC cathode
material, known for its high discharge capacity and improved life cycle. The proce-
ss begins with a precursor solution that includes lithium acetate dihydrate, nickel
acetate tetrahydrate, manganese acetate tetrahydrate, cobalt acetate tetrahydrate,
citric acid, and distilled water, which is then spray-dried at 200 °C. After particle co-
llection, the samples undergo calcination to optimize microstructure, with particle
size carefully monitored throughout synthesis.

The synthesized cathode materials were thermally treated at high temperatu-
res. The sample of the cathode material was first heated inside a lab furnace with
a viewing window for the initial calcination process. The observation was taken at
1000 °C. The material was then analyzed using thermogravimetric analysis (TGA),
focusing on mass loss during heating in both nitrogen and air atmospheres. Initial
high-temperature results showed no significant differences in mass loss between
inert and reactive atmospheres, though distinct temperature-dependent variations
were noted. Further analyses will be conducted at intermediate temperatures (750-
900 °C) to establish the optimal calcination parameters for achieving suitable par-
ticle size and performance. By optimizing the spray-drying and calcination proce-
sses, it is expected to develop high-performance cathode materials with improved
energy density, rate capability, and cycle life.

63



Acknowledgement
This work has been supported by the Internal funding of Brno University of
Technology No. FEKT/FSI-J-24-8579.

64



Influence of counter electrode side

atmosphere on the electrocatalytic

CO; reduction using metal organic
chalcogenolate assemblies

Hannah Rabl', Stephen N. Myakala®, Pablo Ayala®, Jakob Blaschke?,
Stefan Pfaffel’, Dorottya Varga', Alexey Cherevan', Dogukan H.
Apaydin?, Dominik Eder!

1) TU Wien, Institute of Materials Chemistry, Division: Molecular Materials Chemistry,
Getreidemarkt 9, 1060 Vienna-AUT, hannah.rabl@tuwien.ac.at.

Electrocatalytic reduction of CO, offers a promising approach to mitigate
greenhouse gas emissions, providing a potential solution to combat global war-
ming and climate change. However, CO; electrolysis in aqueous environments at
room temperature often encounters competition from the hydrogen evolution reac-
tion, presenting a significant challenge. The development of cost-effective, selecti-
ve, and stable electrocatalysts remains a key obstacle in advancing CO, reduction
reactions (CO,RR).

Metal Organic Chalcogenolate Assemblies (MOCHAs), crystalline coordina-
tion polymers with 1D or 2D structures, have gained considerable attention over
the past five years for their structural and optoelectronic properties. Using a micro-
wave-assisted synthesis method, we achieved large-scale production of MOCHAs,
facilitating their application in material testing. Our research highlights that sil-
ver-containing MOCHAs, such as [AgSePh]e and [AgSPh]e, demonstrate catalytic
activity for electrocatalytic syngas formation under ambient conditions.

Building on these findings, we further investigated the catalytic potential of
[AgSePh]e for CO, reduction. This study examined the impact of atmospheric con-
ditions on the counter side in CO, reduction performance. Alongside batch expe-
riments, continuous flow experiments were conducted over 18 hours, offering va-
luable insights into the long-term stability of [AgSePh]e. Extended batch stability
tests revealed the effects of CO, depletion on the reduction performance. Detailed
mechanistic insights and stability evaluations during electrolysis were obtained
using XPS, SEM, TGA, and TXRF analyses.
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Reactive powder concrete (RPC) is an ultra-high performance cementitious
composite that was first presented by Richard and Cheyrezy in the 1990s. This ma-
terial normally consists of cement, microsilica, fine aggregate, superplasticizer and
fibers. Unlike ordinary concrete, no coarse aggregate is used here, and the particle
size of the individual components is designed in such a way to minimize the poro-
sity of the material. Furthermore, compared to ordinary concrete, a significantly lo-
wer amount of mixing water is used during preparation. It is obvious that for such
a dense material with an extremely low water content, it will be crucial to maintain
suitable workability of the mixture. Therefore, the possibility of increasing the wor-
kability of RPC with the use of organic additives was investigated in this work.

Studied additives were added to the RPC mixture in dissolved form in the
RPC preparation process in one step together with water and superplasticizer. The
effect of the additives on the flow of RPC was monitored. Furthermore, its influence
on the course of RPC hydration was monitored using isothermal calorimetry. The
effect on the compressive strength, flexural strength and specific weight of RPC was
also monitored.

It was observed that compounds of simple carboxylic acids and alkali metals
in combination with calcium formate, make it possible to increase the workability
of RPC. The resulting specific weight values show that the observed increase in
workability was not related to these additives causing foaming of the RPC mixtures.
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To create new functional materials with multi-stimuli response for advanced
applications, organic m-conjugated molecules are essential. One of the important
and desired abilities in the development of novel optical materials is the manipu-
lation of matter through modification of the environment in order to achieve the
effect of the electrical distribution.

In this study, the phenylene-thienyl chalcone derivatives with different ter-
minal groups — amino, hydroxyl, and carboxyl (3a-c) — are designed, prepared, and
optically characterized. By treating them in basic or acidic environments, we were
able to modify the optical properties of these functional groups in a selective ma-
nner. The protonated ammonium salt’s photoluminescence quantum yield (PLQY)
increased to 10% from 2% in the neutral form. However, the photoinduced electron
transfer mechanism resulted in the creation of non-emissive anions after the depro-
tonation of the alkoxy and carboxy groups. Additionally, we examined the behavi-
or in the aqueous environment that led to the improved PLQY and bathochromic
shift in the emission effect caused by aggregation for all three chalcone compounds.
Finally, only compound 3¢ exhibited a broad emission band at 576 nm with a mode-
rately high PLQY (18.6%) in the solid state.

These findings demonstrated the synthesized compounds’ potential for
sensing applications since they allowed us to track the substantial environmental
effects of emission amplification or quenching.
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