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THE ROLE OF CELLULAR REDUCING AGENTS IN THE PROTECTION OF ZINC
FINGER PROTEINS AGAINST TOXIC METAL IONS

Benj Smidpe | B &Hhjduh, t fHurgadi-Gu | s, 8t t i | al, BIRAGaresik?!

!Department oMolecularand Analytical Chemistry, University of Szegees #20 Szeged,
D-m t ®r 7, Hungary
2HUN-REN Biological Research Centrid-6726Szeged] e me s v § rHungry t . 6 2
e-mail: fogelbeni@gmail.com

In recent years, there has been an increasing use of silver in medicine, especially in the form of
silver nanoparticles (AgNPs), which is strengthened by the antimicrobial effect of Ag(l) ions.
Today 30% of nanoparticulate products contain AgN¥R#. only medical devices or bone
implants, but also products for everyday use, including cosmetics, bedding, sportswear,
protective equipment and food containers, are coated with AgNP for their antibacterial
properties[1]. The rapid spread of these coatings insesathee n v i r o @mand aleot tiie s
population'sexposure to Ag(l) ionsHowever, AgNPs and the Ag(l) ions they release
intracellularly can also be toxic. The intracellular dissolution of AgNP is followetidyntass
formation of AgS bondstherefore thiol groups in proteins have been identified as cellular
targets of Ag(l) ionsSimilarly, Hg(ll) is an extremely toxic metal ion mostly attributed to its
interaction with Sdonor atoms of biomolecules, thereby altering their struchurezll culture
experinents, inhibition of zinc finger proteins (ZBPhas been identified as one of the
mechanisms dbxicity of these metal ion%].

The zinc finger (ZF) motifs of ZFPs are responsible for molecular recognition. The structure of
the ZF motif is stabilized by the tetrahedral coordination of Zn(ll) and the formation of a
hydrophobic coreA ZFP can specifically recognize its target sequence in the DNA molecule
only if Zn(ll) coordinates to the protein and stabilizes its secondary structure. Therefore,
potential competition with foreign metal ions may change the iNWling property of ZFPs

and their original functiofs3].

At the same timegysteinecontaining peptides or proteins present in the cedlgprevent the
binding of these metal ions to the ZF motifs through competdiom to their high affinity
toward the toxic metal ions with a soft characterour researctproject the effect such
molecules was investigated. The main goal of this research was to quantify theometal
interacton with an artificial Cys2His2type zinc finger protein (IMEY#) in thabsence and
presence of DNAWe also monitorethe DNA recogniton ability of IMEY# in the absence

and presence of interfering agentbe results to be presented are promising and suggest that
the intracellular environment is well equipped for the defence of the cell against such toxic
heavy metal ions.
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PRELIMINARY STUDIES ON A NEW SCHIFF BASE AND ITS COPPER(II)
COMPLEX: SYNTHESIS, CHARACTERIZATION, AND SINGLE CRYSTAL X -RAY
STRUCTURES
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Thiophenebased Schiff bases and their metal complexes have recently attracted
considerable interest as potential antimicrobial and anticancer agents, owing to their significant
biological activities. [1] Notably, metal complexes often display enhancedeffcompared
to the free ligands. This improvement is attributed to chelation, which lowers the polarity of the
metal ion, facilitates membrane penetration, and interferes with microbial enzymatic functions.

[2]

In this work, we describe the synthesis of a new thiopldeneed Schiff base ligand,
ethyl (E)}2-((2-hydroxy-3-methoxybenzylidene)amind)methyt4,5,6,7
tetrahydrothieno[2 &]pyridine-3-carboxylate (HL)together with its copper(ll) complex. The
compounds were characterized using a combination of spectroscopic methods, intiuding
NMR, FT-IR, UV1 Vis, and singlecrystal Xray diffraction.Crystallographic analysis revealed
that the ligand crystallizes in the orthorhombic space group and forms an iecalao
hydrogen bond between the phenolic oxygen and the imino nitrogen.

The copper(ll) complex features a binuclear ufitCu L Cl }D, @]tHel . 5 H
asymmetric unit of the crystal lattice. One copper center adopts a distorted pyraanelal
geometry, with the basal plane defined by a tridentate NOO donor set and a coordinated water
molecule, while a bridging chloride ion occupies the aggoaltion, linking two Cu(ll) centers.

The second copper atom is coordinated in a distorted tetrahedral fashion by four chloride
ligands. Further studies will be conducted to assess tieatd biological properties of the
ligand and copper(ll) complex.
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A NEW APPROACH IN OBTAINING LUMINESCENT ORDERED HYBRID
SYSTEMS USING METALLOMESOGENS AND CARBON -BASED MATERIALS
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Abstract

Nowadays, the interest into luminescent hybrid liquid crystalline systems has increased
significantly due to their unique properties as eleoptic active materialgrising from the
combination of themolecular and supramolecular order of liquid crystals (LC) it
emissive properties of carbdrased materials (CDs). Currently, this research area is limited to
organic liquid crystals, although the use of liquid crystalline coordination complexes
(metallomesogens) would bring additional properties iaduy the presence of the metal ion
(redox, magnetic, etc.), increasitigirapplicability. In this respect, our group recently reported
the first hybrid materials containing metallomesogens and cdr@dsed nanomaterials
designed for noenzymatic electrochemical detection of various analyite. [

Herein, two new series of hybrid materials based on smnperature luminescent/non
luminescent metallomesogens (Zn_MM and Cu_MM, respectively) and ocatted
polymeric carbon dotaredescribed. The hybrid systermaeobtained by ultrasonically mixing

of the counterparts in different weight rat@nd studied for their mesomorphic properties by
polarized optical microscopy (POM) and differential scanning calorimetry (DSC). The
luminescent properties of the final hybrid materials were investigateditgihistine and
orderedstate by polarized optical microscopy with epifluorescence (HEPNMFL) (Figure 1)

and fluorimetry.

UV light

Figure 1 Schematic representation of luminescent hybrid LC system and their precursors
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TOWARD A SUSTAINABLE STRATEGY FOR THE PRODUCTION OF
BIOACTIVE FLAVONOLS
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Flavonols, a prominent subclass of flavonoids, have emerged as biomolecules of considerable
scientific and clinical interest owing to their widenging bioactivities, including antioxidant,
neuroprotective, cardioprotective, aaging, and cytotoxic eft#és [1i3]. Despite their
therapeutic promise, the biomedical application of flavonols is often hampered by poor aqueous
solubility and limited bioavailability. Glycosylation has been identified as a powerful strategy
to overcome these challenges, as itagrdes solubility and stability, thereby improving the
pharmacological performance of flavonol$ $. UDP-glycosyltransferases (UGTS) represent

a particularly attractive class of biocatalysts for this purpose, offering high substrate specificity,
environmetally benign processes devoid of toxic reagents, and scalableeffzusive
production [67]. However, the industrial implementation of U®ased systems requires
further optimization to address issues of enzyme stability, reusability, and cost eyficien
Immobilization of UGTs onto agrmdustrial lignocellulosic biomass provides a sustainable
and economical solution, as it not only improves operational stability and reduces protein
leaching but also enables catalyst recyclability, thereby loweringalby@oduction costs.
Within this context, agricultural residues such as rice husk and groundnut husk represent
abundant, lowcost, and underutilized resources with potential for tviglue applications.
Beyond their role in waste management, theserbglucts offer favorable structural and
compositional features that make them promising candidates as immobilization matrices for
UGTSs. Our preliminary investigations address the morphology, chemical composition, surface
area, and porosity of biomabased mierials, since these parameters play a crucial role in
defining their performances as supports for biocatalysts, ultimately contributing to the
development of a cogifficient and sustainable route for flavonol glycoside production.
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IDENTIFICATION OF INORGANIC ELEMENTS IN STANDARDIZED BLACK
CHOKEBERRY EXTRACTS AND PRIMARY BIOLOGICAL INSIGHTS ON
HUMAN PULMONARY ARTERY ENDOTHELIAL CELLS (HPAEC)
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Abstract

Cardiovascular diseases (CVDs) persist as the preeminent cause of mortality on a global
scale, accounting for approximately etérd of global deaths and more than half of those
reported in Romani§l,2]. A substantial proportion of these outcomes are associated with
modifiable behavioral factors, including inadequate diet, physical inactivity, tobacco use, and
alcohol consumjmon. The vascular endotheliurplays a pivotal role in blood pressure
regulation and vascular homeostasis. Premature endothelia, aghich is triggered by
cardiovascular risk factors, is a significant contributor to hypertension and other cardiovascular
diseases (CVDsGiven this, tackling changeable risk factors is the primary suggestitimefor
mitigation and oversight of CVDs and metabolic disorders before taking into acnedidal
treatments

In recent years, phytotherapy has attracted increasing scientific and clinical attention.
Herbal preparations are often regarded as safer, more affordable, and nutritionally advantageous
alternatives to conventional treatments. Among ptlarived productsberries have gained
widespread recognition due to their high antioxidant, vitamin, and mineral content, combined
with low caloric content. The distinctive blue, red, and purple pigmentation exhibited by these
plants is attributable to elevated levelsamithocyanins, a subclass of polyphenols that has
garnered significant attention due to its dimented nutraceutical potential [3].

The black chokeberry (Aronia melanocarpa [Michx.] Elliott) has been utilized for a
considerable period for both nutritional and therapeutic purposes, including incorporation into
functional foods, beverages, natural preservatives, colorants, and cardiavasanetabolic
health products. The present study is the inaugural report on the inorganic element composition
of three standardized Aronia extracts: frozen berries (FrozArs), dried berries (DryArs), and
evaporated juice (EVArJ). Elemental analysis eé»@ measurable levels of several metals,
including aluminum (Al), cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe), manganese
( Mn) , and zinc (Zn). Cadmium was detected i
while iron was the most prevalentele nt , particularly in juice (

Furthermore, biological assays employing human pulmonary artery endothelial cells
(HPAECSs) have demonstrated the antiproliferative effects of all three extracts across the tested
concentrationrange{il 0 Og/ mL) . Cel | cycl e thep@poyia dfs r e v ¢
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cells in the G2/M phase, concomitant with the emergence of -&8utopulation at higher
concentrations. Furthermore, the DryAr extract led to a decrease in cells in-thg @tase,
accompanied by a modest increase in necrotic cells, as evidenced bynAwRbstaining.

These findings underscore the elemental composition and bioactive effects of Aronia
extracts, emphasizing their potential relevance for vascular health and suggesting further
exploration of their role as dietary supplements with preventive or therapaptications in
cardiovascular contexts.
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DRUG LOADING AND RELEASE DISSOLUTION TESTS USING AS CARRIERS,
FUNCTIONALIZED MESOPOROUS SILICA

Ana-Maria Lacr £ m}t Roxana Nicola, DianaOanaRusu, Daniela Haidu
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Timicdara, Romania
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Abstract

Functionalisedmesoporousilica particles wersynthesizedy solgel method, starting from
mixed silica precursors, tetraethoxysilane and mercaptopropyltriethoxysBaresequently
they were evaluated as carriers for a drug loadimgclotrimazole, and they demonstrated
enhanced drug loading capacityhe loaded carriers weadsotested for their release behaviour
in differentbuffered solutionsvith different pH valuesby using a dissolution instrumeiithe
cumulative percent of drug release in hydrochloric acid soltidrN, was 45.0%6 after6
hours of release. The best resutsicerning the drug release in different buffered solutions
were obtained when the same buffer was used for the drug entrapment as well for the drug
releasecompared with the carriers loaded with drug in ethaffeé percent of drug release in
acidic buffered solution of pH= 2 was constantly in the9326 range of release and of pH=
4.5 was constantly in the 220 % range of releaselhe percent of drug release has been
evaluated duringnore ther8 hours.
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MISCIBILITY STUDIES ON Ni(ll) AND Co(lll) LUMINESCENT
METALLOMESOGENS

Evelyn Popa Carmen Cretu, lldiko Buta, Elisabeta I. Szerb
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Abstract

Metallomesogens (MMs)are a class of metatontainng liquid crystals thatmerge the
anisotropic properties of liquid crystals with the unique electronic and magnetic characteristics
of coordination complexe§l]. The promise of carefully crafteddvanced materials for
applications in electroptics, sensing, and biomedicifZé depends critically on understanding

how molecular structure dictates function, which in tusn influenced bythe 'soft'
supramolecular ordsfielding tunable properties of thesgssems.

Our aim wago synthesize isostructural nickel(ll) and cobalt(ll) anakspsing the same NN
chelating and O-monoanionic gallate ligandsfollowing our previous investigation of
octahedralheteroleptic zinc(ll) and copper(ll) MM8]. Thekeywas to explore the formation

of heterobmetallic liquid crystallinduminescent orderetlends with synergistic properties.
Despite usinghe sameynthetic protocol, the two new complexes exhibited different molecular
geometries due to the stereochemical preferences of the metébabresne 1)The nickel(ll)
complex adopted an octahedral structure mirroringatsterpartsvith Zn(Il) and Cu(Il)[3].
Surprisingly,the cobalt(ll) precursor underwem @-situ oxidation to cobalt(lll) during the

final step,leading to the formation of a fiveoordinate, neutral heteroleptic complex. This
finding underscores the profound influence of the metal center on the final molecular geometry,
and reveals a rare coordination motif for cobalt.

Miscibility studies in the liquid crystalline state were performed by obtaining blends with
different mass ratio of the precursors and the photophysical properties of the MMs precursors
and blends will be presented.
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M = Ni(II)/Co(IT) Ni_MM/Co_ MM
Scheme 1Synthesis ofNi_ MM and Co_MM. Conditions: i) MC}, EtOH, r.t., 24 hours; ii)
Ag[OOCGCsH2(OC12H25)3], CHCl/MeOH, r.t, 24 hours.
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RAPID FABRICATION OF UIO-66 USING A MICROWAVE -ASSISTED
APPROACH AND ITS PERFORMANCE IN HYDROGEN STORAGE
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Abstract

This study presents a rapid and efficient microwassisted synthesis method for the synthesis

of the zirconiumbased metabrganic framework Ui@b6, employing acetic acid as a
modulating agent. Xay diffraction (XRD) analysis confirms the successfuhfation of pure

and crystalline UiG6 material, with diffraction patterns matching those reported in the
literature and showing no signs of structural impurities. Scanning electron microscopy (SEM)
images reveal that the materials consist of smmegigularly shaped agglomerated nanoparticles.
Energydispersive Xray spectroscopy (EDX) analysis verifies the elemental composition of

the framework, confirming the presence of zirconium (Zr), oxygen (O), and carbon (C),
corresponding elements for UHEB. The synthesized samples exhibit relatively high specific
surface areas, with the maximum reaching 72
comprising both micropores and mesopores. Despite a notable deficiency of organic linkers per

Zr u nmaterials mamg&in high thermal stability. A direct correlation was observed
between the increase in total specific surface area and the enhancement of microporous surface
area, which in turn Il ed to improved hydrogen
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SYNTHESIS OF COPPER(II)-COMPLEXES WITH SCHIFF BASES, SEMI- AND
THIOSEMICARBAZONES , AND THEIR PHYSIC O-CHEMICAL STUDIES
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Abstract
The copper is an essential microelement in the human eajyper(Il}complexes are used as
antimicrobial agentsand moreoverderivativeswith aminoacids peptides chinoxaline,
monao and bissemicarbazones ligandain importancén cancer therapyCopper compounds
also play notableole in the convalescence processes

In our researchvork new copper{l) complexeswere synthesized with Schiff bases,
such agCu(2-heptanom)2A(L2)], [Cu(3-heptanor).A(L2)], where A =hydrazore, pheny
hydrazone, L = hloroaniline, [Cu(dipivaloyimethang(T)SC}»], [Cu(3,4hexanedione
(T)SC)], (T)SC = semior thiosemicarbazonén syntheses copper({ficetate was dissolved
in water and mixed witlalcoholic solution of th&chiff base, or sembpr thiosemicarbazone.
In case of some Schiff base compleaesineswere added tadl he synthdic reactions were
completed after refluxing fori3 hours.

The molecularstructures of our products were studigging a range of techniques,
including IR (middle and far) ESR and UVi VIS spectroscopiesnass spectrometryMs),
elemental analysis artdermoanalyital measurements (FOGTG-DTA).

Introduction

Azomethine derivatives ofi® d transition metals are often studiedaiparallelway with the

same ligandThe thermal stability of Cu(ll) derivatives is often lower than other analogous
compounds, anthere are also notable differenceghrir physicechemical propertiedn the

literature numerousnonc and polynuclear products are known with 3- and 4dentate

ligands. The electromonfigurationof Cu(ll) is [Ar]3d° wi t h a fr ee, uncompe
e | e c thatallowss D study the fine structure of Cu(ll) compounds using electron spin
resonance speciscopy(ESR)

One of the major advantages of using copper complexes as antitumor agents is that they
are less toxic to living organisms thtre pure organic ligands. Their mechanism of action is
based on catalyzing the decomposition of free peroxide radicals in the body, converting them
into O molecules [1].

Schiff bases containing N and O atonssiallyshowbiological activity andittractgreat
interest in their research due to the large number of ways in which they cdo trathl ions.
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It is known that certain metals, such as*Cincrease thefficiency of biologically active
compounds, and therefore one of the main goals ofukeis in medicine. In fact, Schiff bases
are able to stabilize different oxidation states of metal ions, thus enabling a wide range of
applications of their complexes in biological, clinical, analytical and industrial fields. They play
alsosignificant role in their use as catalysts in organic syntheses [2].

A wide variety of Schiff bases can be prepared by condensation reactions of carbonyl
derivatives with various diamines. The resulting Schiff bases usually react molatratio
with the corresponding metal i¢o form [ML]-type complexes.

Thiosemicarbazones and semicarbazones have a wide range of biological applications
includingtheir anticancer and antibacterial activiti&}. [

In this paper we report the synthesiad characterizatiorof novel coppercomplexes
with Schiff bases, semandthiosemicarbazoneerivatives

Experimental

Used materiats Cu(CHsCOOQY), 2-heptanoer, 3heptanom, hydrazore, phenyhydrazone,
3-chloroaniline, dipivaloyl-methane, 3;hexanedione,semicarbazonethiosemicarbazone
MeOH, EOH.

Methods

- Synthesis diCu(kebne)A(L2)] typecomplexes

0.01 molketone (2heptanone or-Beptanone) was mixed with hydrazinepbienythydrazine
dissolvedin 10 mEtOH, t hen refluxed for | hour to obta
mol Cu(CHCOO) was added dissolved in 20 ml distillated water. The mixture was refluxed
on water bath foriZ3 hoursThefiltered crystalline complexes were washed WkBOHi water
mixture (1:1) and dried on ailn some cases when no precipitation of the complex occurred,
0.01 mol 3chloroaniline was added to the mixture, and heated for 1 more Adypical
reactionis shown belovas an example:

CH—(CH)3-CHy CH— (CHp)3-CHg a CH—CH,~CHy-CH;~CHs
cl

]
CHa—C—(CHp)4—CH
, CHa=G—(CHu—Chs CHg—C CH3— CHs—C
o N
+ + Cu(OCOCH3)2

NH B —

‘ HoN
Cu —_— |
gl e Ol e =] T2 o) m@:
|
NH, CH;—C CH37 CH37

I Cl
CH—(CHy)3-CHjs C —(CHy)3-CHs CH CHy-CHy-CH,—-CH3

- Synthesis diCu(kebne SG)] and[Cu(kebne TSG)] typecomplexes

0.01 molketone (lipivaloyl-methane or 3;hexanedioneyvas mixed with 0.01 mol semor
thiosemicarbazidedissolved in 50 mIEtOH and 10 ml distilled water. In the case of
semicarbazide 0.01 m@H:COCOH was dissolved in 10 ml water for HCI neutralization. The
obtained mixture was heated for 1 hour on water bath to obtain thesdhiosemicarbazone.
Subsequently 0.005 m@lu(CHCOOY in 20 ml distillated water was added, and heating was
continued for 23 hours on water bath. After cooling the crystalline complexes were filtered
off, washedwith MeOHi water mixture (1:1) and dried on aiA representative reaction is
illustrated below

HaC CH, CHs

HaC— \c ¢’ c—CCHs
H C ~ CHy  CHg HaC” 4 & TcHs
2 HC—C—C C—C*CHy HiC CH, CHS B
HC 8 4 o HC—Cc—C”  "C—CiCH N=¢—NH
. HaC” I\ 3 CH3 + Cu(OCOCH3), 0©
— > e — /Cu
) N=C—NH . S0
HN-NH—C—NH, ~ 2M© ki 2 CH3COOH ®q
2 Is OH HAN—C=N_ |
(SH) N 0
HC N _CHs
HC—C—C_ C—CCHs
HsC CH; “CHs
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Microscopic characterization ayeelds of theprepared complexes are listed in Table 1.
Table 1. Microscopic characterization, calculated molecutghts and yields of the
prepared complexes.

Cale. | vigig Microscopic
Nr. Compound mol. (%) characterization
weight
1. | [Cu(2-heptanonejhydrazone)] 285.91 20 Eﬁggiss(r;?g\g;;g?;g;ebased
2. | [Cu(2-heptanonefPhhydrazone)] | 363.02 | 20 Eﬁgg?%ﬁgggi@?gg;ebased
3. | [Cu(3-heptanonefhydrazone)] 28591 | 20 Eﬁggi;&?g‘g;;g?;g;ebased
4. | [Cu(3heptanone)Ph hydrazone)]| 363.02 | 25 Eﬁggiss(r:girg‘ggr;rsi?;gebased
5. Egﬁ(ri/??gz?@?gcraniline)z] 61817 | 15 | i o enoeeel
6 Eg?}(ri/r(ﬁgg?]z;](aé)cl-aniIine)z] 61817 | 10 | oo renoiehesed
7. | [Cu(dipivaloyFmethaneSC)] 544.19 55 | Violet trianglebased prisms
8. | [Cu(dipivaloytmethaneTSCY] 576.31 | 20 | oovn Tangevased prm:
9. | [Cu(34hexanedion&Cy] 403.92 | 10 | preenrendniased prisms
10. | [Cu(3 4hexanediond SC}] 436.04 | 50 | donn A Red Preme

Infrared spectroscopic study
Thedata of thenostcharacteristic IR bands for some selected complexes are presented in Table
2.

Table 2. IR data of the selected complexes.
mp.

> 1 2 3 4 5 6 7 8 9 10
cm
No-H - - - - - - | 3381w 3‘r‘r?7 3455 s| 3447w
NN- H 3%71 3261 m| 3364 m| 3262 m 3‘;51 3351 m| 3298 w 3r2n77 3r2n69 3298 m
New | 2941 w| 2928 m| 2941 w | 2930 m anzs 2069 m| 2052 | 2%%% | 2971 5| 20715

Nc=c | 1649 w| 1672 m| 1649 w| 1672 m| 1672 w| 1719 w| 1656 w | 1738 s| 1984 | 16825

VS

ncen | 1596vs| 15885 | 109° | 1988 | y5eg| 1585 5| 1548 vs| 1987 | 1578 | 1563
VS VS VS VS VS
q La1ove| 1466 | 1418 | 1467 | 1468 | 1481 | oo [ .. | 1438 | 1458
CH2 Vs VS VS VS VS VS VS
nc-o ] J ) - - - | 12288 - | BT
1216
nc-s - - - - - - - 12178 - s
NN | 1217 w| 12935 | 1230w | 1213s| 1214s| 1216s| 1148s| '10° | 11505 110

Oc-H 686vs| 683vs| 686vs| 682vs| 688s | 684s 643s | 763s| 666s | 672 m
Ncu-N 515s | 567s | 521s | 592s | 592s | 592s | 515s | 528vs| 553 s | 544 m
Ncu-0 - - - - - - 494 s - 455 s -

Ncu-s - - - - - - - 447 s - 431w
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Un-cu-n | 370s | 364m | 368s | 363m | 366s | 365s | 341s | 363m| 326vs| 370w
Uo-cu-0 - - - - - 285 s - 253 s
Us cu-S - - - - - - 270 m - 270 w
(Abbreviationsvs = very strong, s = strong, m = medium, w = weak)

The midIR spectra were recorded withBauker Alpha FTIRspectrometer (Platinum
single reflection diamond ATR), at room temperaturehgawavenumber nage of 4000 400
cm' L, and the faiR rangeof 500 50 cnm !, respectively, on Bio Radi FTS 60A, PIKE Gladi
ATR spectrometenyith a resolution of 4 ch. The samples were measured in solid Siate
powder formn).

The most important bands for the characterization of complexes-arél5487 1596
cm' 1) andnce n (5151 592 cmY) [4]. In the far IR region thé- cw- n deformation bandappear
which demonstrate the stability of complexes. In case of thiosemicarbggmneomplexes
Nc-s valence band is shown with high intensity.

Mass spectrometry

Mass spectra of the sampiesre recorded on an Agilent 1200/6410B Triple QuaeNLE/MS
systemusing electrospray ionization (ESIh the spectra we could detect the molecular ions
and some decomposition fragments.

Electron Spin Resonanspectroscopy

The measurements were performed with a Bruker ELEXSYS 500 type dByicemparing

the experimental and calculated specarad by calculating the characteristic parameters, the
CuiN and Cui O couplings can be identifiedsamples[Cu(2-heptanone)hydrazone)]and
[Cu(3-heptanone)hydrazone)jexhibitedslightly larger linewidthshowever the ligand field
was quite smallthus suggesting that 1N coordination psobablein these complexe§hese
spectra show a uniform coordination spherth nitrogen coordination around the coppler.
case of[Cu(dipivaloytmethaneSC)] and [Cu(dipivaloyFmethaneTSC})] the linewidth is
very narrowindicatingthat oxygen coordination {gossiblein these complexes.
Thermoanalytical measurements (D3 G-DTA)

Thermal measurements were performed with a 951an@ 910 DSC calorimeter (TA
Instruments) irair at a heating rate of 10l#in ! (sample massf 4i 10 mg)

The thermal stability of complexés the case ofCu(dipivaloytmethaneSC})] and
[Cu(dipivaloykmethaneTSC)] is limited within the temperature range &00 124 A CThe
first step of thedecompositioris the lossof the dipivaloyl-methanegroupuntil 215 350A C
then thesemt or thiosemicarbazonenits leave. The end of the procesdbestween 316755
A CThe first decompositiorstepis accompanied by small endothermic peak, therbiy
exothermic pealappears at 24A C400A Gespectively. The residue is Cufd.the case of
[Cu(3,4-hexanedion«SC)] and[Cu(3,4-hexanediond SC)] complexeghe thermal stability
is limited between 192197 A CThe first decomposition step belongs to leavisfg3,4-
hexanediongroup, until269A C500A QespectivelyThe end of the processhstween 436
730A Cand CuO is the residuBubsequently, the decompositstepsareaccompanied by big
exothermic peakat 223A @nd 496A @espectively The general mechanism for decomposition
is as follows:

[Cu(dipivaloylmethang(T)SC)] - [Cu((T)SC)] - CuO
[Cu(3,4hexanedion€T)SCy]- [Cu((T)SCy] - CuO
UVI VIS spectroscopy
The electronic spectra were recordedth a Jasco V670 Spectrophotometein 10%
EtOH/water solutions containing the substancedrt mol/dn? concentrationUsing Srensen
buffer solutionsthe electronic spectra were also recorded as a function of pH, and then the
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acidity constants were calculated, too.heT obtained values were between
4. 8381:11.0886 110
Powder Xray diffraction measurements
The crystal structure of the complexes was studied pathider XRD measurements, carried
outonaP ANal yti cal Xégy diffractonieterds beiRgboved compounds their
diffractograms can not be found in the Cambridge database. The majority of the complexes
exhibitsamorphougorm, exceptfor [Cu(dipivaloytmethaneSC}] which iscrystalline
Elemental analysis
Elemental analyss were performed witla Vario EL 11l element analyzer.

In case of[Cu(dipivaloytmethaneSC)] the obtained/calculated values for carbon,
hydrogen and nitrogen are: C: 54.54% / 52.97%, H: 8.61% / 8.15, N: 13.68% / 15.44%.

Conclusion

New coppe(ll) complexeswith Schiff-base type ligandaere synthesized and characterized
using a range of physicochemical methods. The thermal decomposition mechanism was
determinedby thermoanalytical measurements.
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Abstract

Lately, sensors have played an important role in various aspects of our daily lives
especiallychemical sensorghich serve as essential tools for capturing #t@ak chemical
data from our environment. Such information can supply control systems with vital feedback
across a wide range of chemical procedsesluding the detection of toxic substances and
explosives, actiation of safety alerts for gas appliances, protection mechanisms for workers
exposed to chemical risks, environmental monitoring, regulation of the food supply chain, and
even health monitoringl]. Photodetectors are gaining increasing attention due &g th
relevance in everyday lifeand lately themetal oxidesmaterialsare widely used in the
development of UV sensors due to their wide bandgaps, high thermal and chemical stability,
and photoconductivity under UV illuminatioff]. As materials for sensors,umerous
approaches have been used to study metal oxide material nanostructures from the perspectives
of synthesis, structure, and propertiaad titanium dioxideTiO>) is a versatile compound
known for its brightening and Udbsorbing properties, ndoxicity, and chemical stability

In this research, thieeterostructures based on a&i®; and TiQ/CuMnQO; materials
were successfully used for development of ultraviolet photodetectors, hamnacteriation
under ultraviolet irradiation was assessed. The-@stained heterostructures were morpho
structural characterized b)}-ray diffraction (XRD) UV-Vis spectroscopyand Scanning
Electron Microscopy (SEM), and analysisTo demonstrate then-TiO2/p-CuMnO,
heterojunction, the MotBchottky measurement was performBae UV sensing measuremsn
were performed at ambient temperature in dark and under UV irrad&en 365 nmande-
= 395 nm usinga commercial LEBsource Thel-V measurements of theTO2 nanolayer/p
CuMnG; thin film heterostructure confirm its diode characteristics under dark state, UV and
VIS conditions[3]. In conclusion, the Ti@based heterostructurdemonstrates the practical
viability and application potential of this emerging class of materials in sensing technologies.
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Abstract

The interest in quaternary phosphonium salts increased due to their alignment with the
principles of green chemistry, which aim to reduce harm to the environment and human health,
while making chemical processes more efficient and sustainable. This refpdsts the
synthesis and applications as antimicrobial agents of five quaternary phosphonium salts.

Introduction

The family of quaternary phosphonium salts explored in this study is particularly
appealing due to their unique physicochemical properties, ease of synthesis, and structural
versatility. These compounds have broad applicability across multiple fiellslimgbiology,
medicine, and industrial processes. The synthesized salts described above were characterized
using a combination of ordimensional and twdimensional nuclear magnetic resonance
(NMR) techniques, which provided detailed information forusate spectral interpretation. In
these compounds, the alkyl chain length, the halide counterions, and the aryl moieties attached
to the phosphorus atom were systematically varied. These structural modifications were
designed to investigate their influence the physicochemical properties and potential
biological activities of the salts, providing valuable insights into struichatevity relationships
and guiding the development of more effective antimicrobial ages8k [1

Experimental

The quaternary phosphonium salts were evaluated for their antimicrobial activity
against two Granmegative bacterial speciesEgqcherichia coli - ATCC 25922 and
Pseudomonas aeruginosa ATCC 15692, two Grampositive bacterial species
(Staphylococcus aureusATCC 25923and Bacillus cereus ATCC 10878, and one yeast
speciesCandida albican®TCC 1023). The antimicrobial susceptibility tests were conducted
using the disk diffusion method (Kirkyauer). Actively growing cultures were used:tagur
old cultues for bacteria and 4&8urold cultures for yeast. Muellddinton broth (Oxoid) was
employed for bacterial cultivation, while Sabouraud dextrose agar was used for yeast culture.

Results and discussions

Due to their nucleophilicity, phosphines react with alkyl and aryl halides to form the
corresponding phosphonium salts, with reacti
The general synthetic procedure of quaternary phosphonium salt is foll@aictgpn 1.

R3P +RX— [RsPRT" X" (1)

R = al kyl, aryl, H; R6X = al kyl or benzyl

The structural information was further supported by FTIR spectroscopy and elemental
analysis. The findings indicate that by increasing the numbefurfyBgroups attached to the
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phosphorus atom leads to shifts to higher fields if#Ré&NMR, which means it shows lover
chemical shift (ppm) values [4].

The applicative research on this class of compounds has shown that they are exhibit
effect against both Graimositive Bacillus cereusand Staphylococcus aureusnd Gram
negative Pseudomonas aeruginosa, Escherichia)csirains, and fungu€andida albicans
[5,6]. To evaluate antimicrobial activity, the diameters of the inhibition zones around each disc
were measured using a micrometer, with the total measurement including the 6 mm diameter
of the disc itself. The antimicrobial activity of the tested commus was evaluated in
comparison to control sample, which consisted of ethanol solutions (code:1). The most
significant antimicrobial activity was observed for samples butyltriphenylphosphonium iodide
(4) and pentyltriphenylphosphonium iodide (5), patady against Granpositive bacterial
strains. As an example, Figure 1 illustrates the results of the antimicrobial testing of these
compounds against a culture 8faphylococcus aureug§he antibacterial effect observed
againstStaphylococcus aurewgas siperior to that of the antibiotic used as a positive control
(Oxacillin). The preliminary antimicrobial studies conducted on the previously mentioned
strains showed promising results, indicating good potential for future applications.

Figure 1. Antibacterial studies onStaphylococcus aureus.

Conclusions

This study has demonstrated that these compounds exhibit stronger effects en Gram
positive bacteriaRacillus cereusndStaphylococcus aureysomparing with Grarmegative
bacteria Pseudomonas aeruginoaadEscherichia col, and the fungu€andida albicans

References

[1] Ibrahim, M. K., Haria, A., Mehta, N. V., & Degani, M. Buture Medicinal Chemistryl5
(2023)2113.

[2] Diana McDonough, Christian A. Sanchez, William M. Wuest & Kevin P. C. MinbR&C
Medicinal Chemistryl6 (2025) 1000.

[3] I. Nichita, L. Lupa, A. Visa, ES. Dragan, M.V. Dinu, A. Popa, Molecules 29 (2024) 6054.

[ 4] M. Acker mann, A :U. StehlsSc Rergerul, Andhem. Sot.cl®8e r ,
(2006) 8434.

[5] Wang, L.; Xu, G.; Tang, M.; Liang, Y. Prog. Org. Coat. 175 (2023) 107337.

[6] Ibrahim, M. K.; Haria, A.; Mehta, N.V.; Degani, M. S. Future Med. Chem. 15 (2023) 2113.

24



31st International Symposium on Analytical and Environmental Problems

INFLUENCE OF X -RAY IRRADIATION ON S PECTRCOSCOPIC PROPERTIES OF
TmF3 T DOPED FLUORIDE (CaF2 AND BaF2) CRYSTALS

Gabriel Buse!, Maria Poienar?, Philippe Vebert?, Daniel Vizmar?, Carla Zeicu? and
Marius Stef?

1ICAM, West University of Timisoara, Bvd. V. Parvan, No.4, TimisoaraaRia
2Physics Faculty, West University of Timisoara, Bvd. V. Parvan, No.4, Timisaarerfta
e-mail: gabriel.buse@aivt.ro

Abstract

Rareearth ionsdoped fluorides crystals have been extensively investigated due to the possible
use in various applicatiotike medicine, energy daser materials, optical amplifiers, quam
materials or scintillator§l]. In this regard e interaction of Xray irradiation with fluoride
crystals has significant implications for both fundamental materials science and applied
radiation technologies.

Introduction

I n hosts | ike CakF (calcium f | earthiond RE)aeend Ba
usually introduced in the trivalent state. The fluoride lattice has relatively low phonon energies,
which helps reduce non radiative decay of rare earth emssgyood for luminescence). Under

certain conditions (irradiation, additive ¢
di val ent state, RE] . This is interesting b
different absorption/emission behani@his study investigates the optical properties changes
induced in various fluoride crystéls uch as CaF B aunder, conttadlglle d wii

X-ray exposure.

Experimental

Through spectroscopic analysis we explore the formation of color centers, and charge
conversion of thulium iond?ure and various concentration Tsgxdopedfluoride (Cak and

BaR) crystals have been grown using arhiousevertical Bridgman methof2]. Diskscleaved

from the obtained single cryds have been irradiated with-rdys (Brucker D8 Advance
difractometeriat room temperaturat different intervals up to 4h [3]

Results and discussion

Room temperature optical absorption spectra for theimadiatedsamplesdemonstrate the
distinct absorption features consistent with thulium fonsts divalent and trivalent statgs.
After X-rays irradiation, absorption bands modifications have been observed for theMiSUV
domain. The magnitude of the intensity absorption bands was studied with thecdmbént
and demonstrates a variation with tinddso the matrix type (Cafor Bak) influence was
studied. Not least, the decay optical measer@s) over a long peribof time (days) was
analyzed for thevaluation of the longerm stability properties.
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Figure 1. Xray irradiation influence on the absorption spectra ofCaEmol% Tmk.

Conclusion

The insights and results of the study demonstrate the importance of continuous research for the
development of radiatieresistant optical materials, dosimetry applications, and the
advancement of photonic devices operating in-naghation environments.
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Abstract

Bilirubin is widely recognized as an important endogenous molecule, offering significant
benefits in the context of chronic diseases, although it may become thigb ebncentrations

[1]. Based on this premise, our study aimed to identify novel compounds that reproduce the
beneficial effects of bilirubin while potentially exhibiting improved safety profiles. Using the
Pharmit [2] platform for pharmacophore virtual screening, we identified nine candidate
molecules that were further assessed for their pharmacokinetic behavior addkedregs
using OSIRIS Property Explorg3], SwissADME[4], and Molinspiratiof5]. From these, five
compounds were selected based on ADME/Tox parametercenidi;g to established drug
likeness criteria.This work presents aim silico framework for the rational selection of
bilirubin-based scaffolds in the design of new, safer analog&esther experimental
investigations will be necessary to verify theivivo effectiveness and safety profile.
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Abstract

Due to the toxicity and difficult removal of petrochemidarived phenotlerivatives
from water, this study focused on creating sustainable anddstadsorbents. We synthesized
and functionalized metarganic frameworks (MOFs) with ionic liquids, demonstrating a high
adsorption capacity for pollutants like Zjénethylphenol, which igdriven by a physical
sorption mechanism.

Introduction

In water, pollutants like phenol derivatives, resulting from petrochemical processes,
pose a significant risk to both the environment and human health. Their high solubility and the
high cost of existing removal methods make them particularly difficalinoinate. This study
focused on developing a more sustainable andeftesttive solution, a new class of solid
adsorbent materials.

Experimental

Following the 12 principles of green chemistry, we synthesized phosphonate metal
organic frameworks (MOFs) using a hydrothermal synthesis method [1,2] with water as
solvent. The MOFs synthesized starting from etidronic acid (HEDP) with various metal salts,
including divalent ions such as €pNi?*, Ci#* as well as the trivalent ion €eFigure 1 shows
the synthesis of the material CeHEDP.

W Etidronic acid (HEDP)

. Certum (III) nitrate hexahydrate
ST

z ﬂ o Metal Organic Framework (MOF)

(=)
Hydrothermal Filtration N i
+4 ’ O
- (Om)
Water y y
QO

Stirning and dissolving

CeHEDP MOF

Figure 1. The hydrothermal synthesis of CeHEDP
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To increase their adsorption properties, the resulting materials were impregnated with
imidazoliumbased ionic liquids (IL), specifically-&thyt3-methylimidazolium chloride and
1-hexyt3-methylimidazolium chloride, obtaining IL@MOFs.

The resultedmaterials (CoHEDP, NIHEDP, CuHEDP, CeHDP, IL@MOF$ave been
characterized by Fourier Transform Infrared Spectroscopy (FTIRpyXdiffraction, and
thermogravimetric analysis.

Results and discussion

The ability of metdlorganic frameworks (MOFs) synthesized to adsorb phenol
derivatives was investigated. The MOFs exhibited the following order of increasing adsorption
capacity: CUHEDP < NiIHEDP < CoHEDP < CeHEDP
The highest adsorption capacity was achieved by the materials impregnatedhexyl3-
methylimidazolium chloride. The best result was observed with CeHEDP, which demonstrated
an impressive adsorption capacity of 23.1 mg/g fordhgethylphenol.

The adsorption behavior of phenol derivatives on these MOFs was systematically
investigated using multiple isotherm models, including Langmuir, Freundlich, and Redlich
Peterson.The experimental data aligned well with the Langmuir and Re#flaterson
isotherms, indicating that the adsorption of phenol derivatives by these materials is a physical
sorption process [3].

Conclusion

This study successfully demonstrated the synthesis ofctsty and environmentally
friendly materials with high potential for removing phenol derivatives from wéaiee
investigationsndicates that adsorption occurs predominantly via physical sorption, with the
different isotherms providing complementary insights into the surface heterogeneity,
adsorption capacity, and interaction mechanisms of the MOF materials.
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Abstract

The unprecedented development of textile industrial activities has led to the generation of
colored polluted waters, which threaten the aquatic environment, but also humanhgjlth.
Among the techniques applied for the removal of colored contaminants from wastewater,
adsoption has proven to be a simple atessible method]. In recent years, research on
iron oxide nanoparticles has received increased attention due to their high potential as adsorbent
materials and their magnetic properties, wtealsure easy and efficient separaf{igh In this

work, composite materials based on imideandmanganeswere synthesizednd applied as
adsorbents for removal of dyes from aqueous solution.

Iron oxide a&d manganesdoped iron oxidenanoparticles were synthesized by the co
precipitation method, at 80eC, under +dmechan
doped iron oxide nanoparticles were synthetized by gradually replacing?thsifeeMn?*, in
different ratio: MrFerx, where 0<x>1 (0.1, 0.25,0.5, 0.75,The influence of the dopant
content upon adsorption properties of the synthetized nanoparticles was invesiigated.
synthetised materials were characterized byax diffraction (XRD) analysis, FIIR
spectroscopy, and the specific surface area was evaluated using BET method.

The obtaired nanoparticlesvere applied as adsorbents for the removal of dyes from aqueous
solutions.Two cationic dyes: Kresyl Violet (KV) and Blu Metil (BMyere selected as potential
pollutants The concentration of dyes was determined by-W¥ spectrophotometry at a
wavelength set at 558n for KV and at 587.5 nm for BM

The result®btained in adsorption studieslicated that removal percentages reached up to 93%
for KV and 97% forBM within 180 minutes, under normal working conditiomle removal
efficiencies increase fro®1 to S5in accordance with the increase in the amount of manganese
in the material compositioilso, the adsorption capacity of iron oxide nanopatrticles increased
with the level of Mn dopingFourier transform infrared spectroscopy {R) was used to
investigate the surface functional groups, befand after adsorption studi€stting the data
obtained at certain time intervals showed that the pssedondorder kinetic model best
describes the adsorption process.

Preliminary results obtained working under normal conditions revealed that the obtained
manganeseoped iron oxide materials are promising adsorbents for the removal of dyes from
agueous solutions.
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Abstract

For some metals, phosphonates frequently function as corrosion inhibitors by creating
protective coatings on the metal's surface and minimizing direct contact with corrosive
environments [1]. Phosphonates have the ability to bind metal ions under specific
circumstances, halting corrosion or deposit formation. The application of phosphonates in
industrial systems helps to lower maintenance costs and increase the lifespan of metal
equipment [2].

Organophosphorus compounds are known to be good corrosion inhibitors. As a result, their
metal phosphonate derivatives have been investigated as potential candidates for inhibiting iron
corrosion in acidic saline solutions-81. The inhibitory action of three metal phosphonates (Ni,

Cu, and Ni) was analyzed by electrochemical impedance spectroscopy, polarization curves, FT
IR, optical microscopy, and quantum chemical calculations. The experimental results recorded
showed that th€u network was less efféxe in preventing corrosion. The HOMO and LUMO
energy levels of iron (Fe) were examined and compared with those calculated for each metal
phosphonate. According to these calculations, the metal phosphonate supports its function as a
cathodic/anodic inhibitr by acting as a Lewis acid and iron as a Lewis base. The HOMO orbital

of iron and the LUMO orbital of the metal phosphonate interact during the reaction. These
energy gaps should approach zero eV to predict a strong covalent bond and effective corrosion
inhibition. CoPA presents the smallest energy gap, which is consistent with the experimental
results. Among the metal phosphonates investigated, CoPA exhibits better inhibitory action,
especially after prolonged immersion, providing an inhibition effigregreater than 90% on
carbon steel surfaces.
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Abstract

Fluoride ME (with M = Ca or Ba) materials doped with trivalent R&arth (RE")
cations open up opportunities in many application fields especially for optical dghjicése
MF fluoride materials crystallize into a cubic struct(ife+3m space groypcharacterized by
M2* cations surrounded by eightiBns, F atoms enclosed by foli>* ionsand caraccept a
wide variety of ios, both bivalent and trivalent, due the same number of octahedral
interstitial sites (positions) asamumber of M ions TheRE** doping into the host lattice is
made without change in the symmetry and the excess of charge is compensated by interstitial
F ions leading to different isolated site symmetry centers depending on thedREentrations
i.e. at low RE": tetragonal (@), trigonal (G.) or cubic (@) or complex clusters for higher
RE3* doping[2]. In order to analyse the influence of R&arth doping upon structural and
optical properties of MF(M=Ca or Ba) matrix, the following single crystals were grown by
using the vertical Bridgma8tockbarger metho®]: pure Mk (M = Ca and Ba) single crystals,
and MFE crystalsdoped with 0.1 mol.%, 1 mol.% and 5 mol.% T3aRd 0.1% mol and 5 mol%
Erks.

To gain a deeper understanding of the phygicscessesof these materials,
investigations by RT »Ray or neutron diffractioron single crystabr crushed single crystals
and optical absorption spectroscopy have been performedtribtigal refinements revealed
the behaviourof thulium or erbium doping upon Cabr Bak lattice and tese are correlated
with hostspecific charge compensation mechanisms and local lattice distoiMonsover,
change®f the host matrix significantly influence the local coordination environment of the RE
ions, which in turrcould influenceheir optical properties, such tie position and intensity of
absorption Bnds [46].
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Abstract

Gangliosides (GGs), glycosphingolipids abundant in the central nervous system (CNS),
regulate neural development and signaling, making them valuable as biomarkers and
therapeutic targetue to their involvement in neural development and signaling, GGs are
valuable indicators for the early diagnosis of CNS patholoyiesteporta nanoelectrospray
ionization (nanoESI) ion mobilitgpectrometryfIMS) mass spectrometry (MS) and collision
induced dissociation (CID) tandem M#atform for high-resolutionCNS dycolipidomics.
Applied to brain tissues, tumors, and cerebrospinal flu@][Xhis method revealed tumor
associated alterations in GG composition, including increased glycoform and ceramide
diversity, enhanced sialylation, and novel acetatelified structures. Theselterations
underscore GG overexpression in glioblastoma and metastases as promising diagnostic markers
and therapeutic targets, establishing a powerful workflow for brain tumor and
neurodegenerative disease research.

Introduction

GGs are critical regulators of brain function, and their dysregulation is linked to CNS pathology.
Due to their structural complexity and low abundance in fluids, sensitive analytical platforms
are required for reliable detection. Our work applies advaid&MS and CID MS/MS to
characterize GGs, discover biomarkers in glioblastoma and metastatic tumors, and profile GGs
in cerebrospinal fluid.

Experimental

Extracted GGs were dissolved in methanol at a concentration of 5 pmol/mL and directly infused
into a Synapt G35 instrument. Data were acquired over two minutes in negative ion mode
using a 1.5 kV ESl voltage and a 45 V cone voltage. IMS parameters wira seve velocity

of 650 m/s, wave height of 40 V, and gas flow of 90 L/min to optimize separation. CID MS/MS
was performed following mobility separation, using collision energies betwé&5 &¥ in the
transfer cell.

Results and discussion

Systematic investigations of GGs in brain tumors revealed significant alterations in expression
profiles relative to healthy brain matrices. IMS MS provided compelling evidence of the
structural complexity of GG patterns in these pathological matricegifideg: i) an increased

number of glycoform&nd greater ceramide chain diversity;nmiarkedly elevated sialylation

levels, ranging from mondo octasialogangliosides; iinovel GG structures bearing acetate

(CH COO0O ) modi fications, suggesting potenti
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findings emphasize the high sensitivity and specificity of IMS MS and CID MS/MS in detecting
rare GG species and resolving structural isomers in body fluids, where such molecules occur at
considerably lower abundance than in brain tissue. Several ofdified GGs may serve as
promising biochemical markers for early disease detection and prognosis, and could potentially
be exploited as therapeutic targeEsirthermore, the pronounced overexpression of certain
glycolipids in patient biopsies, compared healthy controls, underscores their diagnostic
potential

Conclusion

Our IMS MS and CID MS/MS workflow enables detailed structural characterization of GGs,
revealing tumosspecific alterations with biomarker and therapeutic potential. This- high
performance method represents a valuable tool for CNS glycolipidomics, advédmuting
fundamental neuroscience and clinical applications in brain tumor and neurodegenerative
disease research.
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Abstract

Janus Kinases (JAKSs) are tyrosine kinases central to cytoi@agated signaling pathways and

play vital roles in chronic inflammatory diseases such as rheumatoid arthritis and psoriasis
[1,2]. Within this family, JAK1 represents an attractive therapeaitget due to its involvement

in immune signaling. However, the high structural similarity between JAK1 and JAK2
complicates the design of selective inhibitors, raising the need for refined analytical approaches.
In this work, we applied an intricate computational workflow combining molecular docking,
interaction fingerprint analysis, and statistical validation to explore subtle structural differences
between JAK1 and JAK2. Bioactivity data for about 2000 kinasibittors were retrieved from
activity databases and filtered into active and inactive subsets. Structural alignments revealed
six critical residue differences near the AbAding site, including substitutions in the glycine

loop and gatekeeper region, whimodify binding pocket shape and electrostatic properties.

A validation set of known actives and inactives was used to benchmark docking protocols in
Schr°dinger Maestro[3]. Receiver operating c
scoring of superior enrichment, supporting its use as a decisivegamigtric [4]. Interaction
profiling of the resulting data highlighted JAKSpecific hydrogen bonding and sideain

i nt er a c-gsheebregmns,suggeBting opportunities for exploiting larger ligand scaffolds.
Subsequent virtual screening of arhiouse library of bioactive compounds identified the top
candidates with preferential JAK1 selectivity. Notably, the set included clinically relevant
kinase inhibitors, thereby validating the robustness of the workfld\@se results underline

that even subtle amino acid differences between homologous kinases can be analytically
harnessed to predict selective binding.

Acknowledgements

The authors would like to thank BIOVIA Software Inc. (BIOVIA Discovery Studio Visualizer,

v. 19.1.0) for the free academic licenses. This work was supported by Program no 1, from the
ACoriolan Dragulescudo Institute of Chemistry

References

1.Lin W,, Lu L., SuJ., Chen X. Signal Transduct. Target B{023)437

2. L-. ppez E-Gar-Réma d.M., Medindranco J.L. System. Mol Inform. 42
(2023)2200166. 36175374.3.

3. Schr°odinge&r RiegRParnsr, 28C€MHBr°dinger, LLC, N e
4. Avram S., Crisan L., Bora A., Pacureanu L., Avram S., Kurunczi L2 12681278

36



31st International Symposium on Analytical and Environmental Problems

CATALYTIC/PHOTOCTALYTIC ACTIVITY OF MELAMINE -MODIFIED
BIOCHAR FOR TRIMETHOPRIM DEGRADATION

Dinesh Chandola Veres Bence,’Zsuzsanna L8szl and 'T¢nde Alapi

Department of Molecular and Analytical Chemistry, University of Szegéd 28 Szeged,
D-m t ®r 7, Hungary,
’Department of Biosystem Engineering, Faculty of Engineering, University of Szeged,
Moszkvai Blvd. 9., ¥6725 Szeged, Hungary
*e-mail: dinesh.chandola@chemszeged.hu

Recalcitrant contaminants like Trimethoprim (TRIM) and other antibiotics in wastewater
effluents pose significant ecological risks, including bacterial resistance threatening human and
animal health. The EU has mandated advanced treatment processegsde Huslr Persulfate

based advanced oxidation processes-AR®s) effectively remove these pollutants, with
biochafmodified biocharas a robust catalyst for persulfate activation. Modified biochar

offer bothcatalytic and photocatalytic efficiency. Menine (M), a nitrogestich compound,

can enhanceiochad s a dy rieplatirtg Yaspecies with Nspeciesand enhane electron
density and stability Further, nelamine converts to graphitic carbon nitri@@CrN4 a
photocatal ysanil it may coibirkeifhCbiochar that likely boost its
catalytic/photocatalytic efficiency, reusability, and stability.

The currentesearcltherefore focuseson the preparation melamine composites using grass
pellet (GP) biomass under the nitrogen atmospfa@r@RIM degradationFirstly, melamine
wasmixed withgrass pelleand pyrolyzed af00 C (i.e. GRM) and second, it was mixed with
prepared biocha(BC) at 700C and then reheated at 580(i.e. BGM).Varied ratios of
GP/BC: M was used. Both composite sets were investigated under UV source i.e. LED at 398
nmfor photocatalytic experiments.

In the GRM composite set under dark conditions, increasing the melamine ratio in GP
enhanced TRI M degradati on, with the wlbst ef"
TRIM in 20 min using 2 mM PMS and 0.5 g/L catalyst dose; however, 20% adsorption also
occurred, accounting for complete TRIM removal. Activity largely depended on the melamine
amount mixed with GP. In the B composite segfficiency wassignificantly less than GP

M, achieving only 44% degradation at a BC: M ratio of 1:051 under the $&iM, PMS, and
catalyst dose. It was better to treat the gpedket with melamine rather than the prepared
biochar to achieve higher efficiency in dark conditiobsader UV light, both composites
performedbetter withcombined use of PMS, UV and catalysts achieving over 90% TRIM
degradatioreven with the lowest melamine ratiBlowever, using PMS or U\lone with
catalystid not significantly improve degradation for either composite type. A synergistic effect
of PMS, UV, and catalydikely enhances TR degradation when used together compared to
individual applications.

It can be concluded th&P-M effectively activated PMS and degraded TRIM in both dark and
UV light conditions, while B&M showed better performance under UV light than in dark. The
melamine quantity and its integration metBaahixed with raw grasgellet or biochad affect
degradabn efficiency. Ongoing studies explore radical mechanisms, characterization, and
reusability.
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Abstract

The kinetic parameters of TEM -léctamase promoted ampicillin hydrolysis were revisited.
The hydrolytic process was described by the kinetic analysis of the set of catalytic progress
curves recorded at multiple wavelengths, including various concensaifdche enzyme and
substrate. The primary hydrolysis product of ampicillin was converted to a second product,
needed also to be considered in the evaluation process. Thus, instead of the usual Michealis
Menten formalism, the full set of the stoichiometand rate equations were used in the
calculations. We showed that the catalytic activity of FEM-lfctamase was slightly
decreased by the gradual increase of concentration of Hg(ll). These catalytic progress curves
could be fitted allowing the change tife active enzyme concentration, yielding the same
kinetic parameter values as in the absence of Hg(ll). However, we have found that Ni(ll) and
Cd(Il) ions slightly promoted the enzyme activity. We suggest the binding of these metal ions
t o tldctam mbg of antibiotics activating the substrate for the nucleophilic attack by the
enzyme.

Introduction

Some bacteria are resistanbttactam antibiotics due tihe expressiorof enzymedike TEM-

1 -l&éctamaseThe enzyme consists of 286 amino acids, bu2&@ residues were detected by

the X-ray diffraction method reflecting the mature form of the enzyme [1,2]. Ser70 is employed
as a nucleophile hydrolyzinglactams while metalld-lactamases utilize a Zn(1jctivated

water molecule as a nucleophile. TEM-lactamase is not a metalmzyme, but it contains
several putative metal ion binding sites in its amino acidddéns: three histidine pairs, two
cysteines forming disulfide bridge, nine methionine residues, and other negatively charged side
chains sule as Asp, Glu residues. The success of the purification procedure by immobilized
Ni(Il) ion affinity chromatography proved that the protein can bind e.g., Ni(ll) in its native
form. In other words, the three pairs of His residuesonthe-TEMb | act amase surf
for binding to the borderline transition metal ion such as Ni(ll) [3]. The two Cys residues of the
mature TEM1 -ldictamase close to the active center are iragim a structural disulfide bridge

[4] that rarely interacts with metal ions, with the exception of Hg(ll) [5]. In addition, -IEMb
lactamase the sulfur donor atoms in the thioether groups of Met residues can also bind Hg(ll)
ion and more weakly Cd(I1Dral Ni(ll) [6-9]. The catalytic activity of the enzyme was assessed

in the absence and presence of metal ions like Ni(ll), Cd(ll), and Hg(ll) against the ampicillin
substrate. Interaction of TEM -l&ctamase with some metal ions Ni(ll), Hg(ll), and Cd§l)

our target of scientific research due to developing efficient antibiotics, as well as their
environmental effects.
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Experimental

Two buffers (20 mM TrisHCI, pH 7.5; and 50 mM phosphate buffer, pH 7.0) were applied in

the process of determination of kinetic parameters The purified -TEMdctamase or
metallized TEM1 b | actamase <catalyzed the tey dr ol vy
concentrationsi9r3@dngeM.ofTh230 i Gal concentrat.
between 0.242.4 nM with and without metal ions (HgCHg(CIQs)2, NiClz, CdCb) at various
protein:metal ion molar ratios. The kinetic reactions were monitored asCary 3500 UY

Vis double beam 51 multiell and controlled temperature spectrophotometer at two
temperatures (25 UC and 30 UCR35am witmaddmi pl e \
path length quartz cuvette (Hellma). The kinetic calculations penfermed using ChemMech

program. This program was developed specifically to fit more experimental curves
simultaneously in a single run. The absorbance versus time curves can be calculated by the
BeerLambert equation with an appropriate set of molapdiznce values. The experiments

were supplemented by cell culture investigations at various metal ion concentrations.

Results and discussion

Complexation of TEML -l&ctamase by a metal ion may cause changes in the catalytic
efficiency of t he e-ladagnmelecules. Nb sigaificinycdanges weei s o
detected in the absorbance at 235 nm for the ampicillin solution withoutzigme but in the

presence or absence metal ions upon incubation for several hours. The primary hydrolysis
product was further converted into second product depending on the pH and temperature.

The catalytic activity of TEML -ldictamase was slightly reduced by the gradual
increase the Hg(ll) ion concentration. However, this led to the same parameter values as in the
absence of Hg(ll) ion. This suggests that only\thex values decreased when molar ratio of
the Hg(ll) ion and the enzyme increased, i.e., that Hg(ll) ions did not affect the substrate binding
property of the enzyme in a competitive manner, but they affected the concentration of the
catalytically effective eryme, thereby blocking faaction of the enzyme molecules.

Ni(Il), as a borderline transition metal ion, and Cd(ll), which has a moderately soft
character, probably could bind to the His residue pairs that are positioned on the surface of the
enzyme. The experiment contai nmpagdthihdape xces s
enzyme itself, revealed that in contrast to the Hg(ll) containing catalytic system, the presence
of Ni(ll) or Cd(ll) ions slightly promoted the catalytic activity of TEM -léctamaseKig. 1).
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Figure 1. The effect of Ni(ll) on the hydrolytic process of ampicillin catalyzed by TEM b
| actamase in 50 mM phosphate buffer (pH 7.0)
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These His residue pairs are far away from the active center, so this could not account for a direct
effect of Ni(ll) and Cd(Il) on substratenzyme complex in the active center. On the other hand,
these metal ions are also supposed to bind ampicillintlase t he b | actam ring
oxygen donor groups [11;12]. It is well known that the Lewis acid property of metal ions may
promote the hydr ollgcwm sng pyraoddfferentsneeshanistic pathivay b
[13;14]. Therefore, we suppose thhe hydrolytic efficiency may be enhanced by Ni(ll) or

Cd(Il) ions, by binding to the antibiotics with a concomitant deactivation or activation of the
substrate for the nucleophilic attack by Ser70 residue of the enzyme [11;15]. At the same time,
Hg(ll) is supposed to bind to the sulfur donor atom of a soft char&ager2f

NH2 Hg(II)

m

N\

/\OH
N|(II)

Figure 2. The proposed binding sites of metal ions to ampicillin.

The above results were well supported by the cell culture experiments, which also
reflected the activation of the enzyme by Ni(ll), and inhibition by Hg(ll).

Conclusion

TEM-1 Hactamase activity was monitored by spectrophotometry via hydrolysis of ampicillin
as a substrate. Continuous decrease of the measured values was experienced upon recording the
absorbances for an extended period suggesting that the primary hydpobduict was further
converted into different molecules depending on the pH and temperature. Ni(ll) and Cd(ll)
slightly promoted the enzyme activity but it was slightly reduced by the gradual increase of
Hg(ll). We suggested the coordination of the mébals to antibiotic doner groups. This
coordination in case of Ni(ll) and Cd(Il) occurs through the beta lactam O and N donor atoms,
which causes activation of the substrate. Hg(ll) shall bind to the S donor atom. The observed
changes in the hydrolytic acify in the presence of Hg(ll) could not be explained only by the
metal ion interaction with the substrate, but complexation with the methionine S atoms close to
the active center shall also be considered. Hg(ll) in fact, influences the concentratien of th
catalytically effective enzyme possibly by blocking a fraction of the enzyme molecules.

Acknowledgements

This research was supported by the Hungarian National Research, Development and Innovation
Office (GINOP 2.3.215-201600038, GINOP2.3.215201600001, GINOP 2.3:25-2016

00020, and 201:2.1112TET-201300089). We acknowledge the financial support resetiv

from the Federal Ministry of Education and Research (BMBF) through grants 05K16PGA and
05K22PGA.

References
[1] N. Pradel, J. Delmas, L.F. Wu, C.L. Santini, R. Bonnet. Antimicrob. Agents Chemother. 53
(2009) 242248.

40



31st International Symposium on Analytical and Environmental Problems

[ 2] M. Pohl schr°der, E. Hart mann, N. J. Hand,
(2005); 91111.

[3] Z. H. Nafaee, E. Hunyadbulyas, B. Gyurcsik. Pro. Exp. and Puri., 2023, 201, 106169.

[4] M. Sun, Y. Wang, Q. Zhang, Y. Xia, W. Ge, D. Guo. BMC Genomics 18 (2017); 279.

[5] P.R. Brown, J.O. Edwards. Biochemistry 8 (1969); 12002.

[6] B. Birgersson, T. Drakenberg, G. A. Neville. Acta Chem. Scand. 27 (1973):33&&B

[7] G. R. Lenz, A.E. Martell. Biochemistry. 3 (1964); 7450.

[8] I. Sovago, G. Petocz. J. Chem. Soc. Dalton Trans. 7 (1987): 172X,

[9] M.P. Latha, V.M. Rao, T.S. Rao, G.N. Rao. Bull. Chem. Soc. Ethiop. 21 (200737363

[10] G. Peintler. ZiTa /IChemMech(20i13022): a comprehensive program package for fitting
parameters of chemical reaction mechanisms. Department of Physical Chemistry, University of
Szeged. Versions 23.99. (1989 2022).

[11] A.D. Deshpande, K.G. Baheti, N.R. Chatterjee. Curr. Sci. 87 (2004); 18l

[12] N.E.A. EFGamel. J. Coord. Chem. 63 (2010); 52483..

[13] I. RasieMisic, G. Miletic, S. Mitic, M. Mitic, E. PeceWarinkovic. Chem. Pharm. Bull.

61 (2013); 913€109.

[14] Y. Lin, S. Cen. RSC Adv. 12 (2022); 978692.

[15] N.G. Gensmantel, P. Proctor, M.l. Page. J. Chem. Soc. Perkin. Trans. 2 (198()73225

41



31st International Symposium on Analytical and Environmental Problems

EFFECT OF PRINTING TEMPERATURE ON THE MECHANICAL
AND THERMAL PROPERTIES OF PRINTED SPECIMENS MADE
FROM PACKAGING PLA

Bal §zs,Eukd\garga

Department of Innovative Vehicles and Materials, GAMF Faculty of Engineering and
Computer Science, John von Neumann Universi§y,HO 0 K e ¢ s kstreat®Q, |, |l zs 8k
Hungary
e-mail: adam.balazs@nje.hu

Abstract

Traditional plastic packaging ending up in the environment poses a serious problem, one
possible solution to which would be the use of biopolymer packaging materials such as PLA.
However, it would be even better if we could recycle the used packaging $IpfAirding
filament. The popularity of 3D printing and the demand for sustainable raw materials would
ensure a steady market for recycled PLA filaments. First, we need to know whether the raw
material is printable and how it is affected by various prinpagameters, such as printing
temperature. The properties of the printed test specimens made from the original Ingeo 7032D
PLA for packaging can be changed by increasing the printing temperature. The higher the
temperature at which they are printed, thghlkr the degree of crystallinity of the test
specimens. Increasing the printing temperature also affects the mechanical properties, but this
is not only due to the increase in crystallinity, but as higher printing temperatures also improve
thewelding of the filaments, thereby improving the mechanical properties.

Introduction

One of the biggest problems of consumer society is the large amount of waste generated and
what we do with it, or rather, what we do not do with it. The issue of responsibility goes beyond
the average person; we also need to talk about the responsibittympanies, company
managers, countries, and country leaders. Just as the average person can decide whether to
throw an empty bottle in the trash or just throw it away, companies and country leaders are also
responsible for the decisions they make thdécafthe environmentMore studies and
publications are coming to light in which the most polluting companies are collected, and it is
sad that less than a hundred companies have been causing the greatest destruction to the
environment for a little more than a century. Thestuithe large oil companies and large food
manufacturing companies that package their products in plas8¢. [1

The sorting and recycling of selectively collected plastic waste could be solved, the main
problem is the lack of proper collection, so a lot of otherwise recyclable plastic ends up in
landfills. [4-7] Or, even worse, container ships take the garbage of richer countries to for
example Africa, labeling the garbage as a sedwrdl product, and it is dumped right along

the coast, then the lightweight plastic piecaa bewasted into the sea and oceans, where
garbage islands are formd#-14]

One of the possible solutioms an engineer wayo reduce the amount of waste is to make
plastics degradable or to use biodegradable polymers. One of the most intensively researched
biopolymers is PLA (PoRLactic Acid). PLA can be produced from natural materials and is a
biodegradable polymer underdustrial conditions, by composting. PLA is a thermoplastic,
semicrystalline polyester, the basis of its production is lactic acid fermentation. Two isomers
occur: L:-lactide and Blactide. Commercially avaitde PLA materials are copolymers that
contain L-lactide (PLLA, PolyL-Lactic Acid) and D,Llactide (PDLLA, PolyD,L-Lactic
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Acid). Due to their different ratios, they have different properties, different glass transition and
melting temperatures.

The good mechanical properties of PLA (60 MPa tensile strength, 3 GPa modulus of elasticity)
have also contributed to its widespread use in two areas. One of these areas is the packaging
industry, where it is a good alternative to traditional materials. dther area is 3D printing,
where its ease of use makes it popular not only with companies but also with average
consumerg[15-19]

Due to its brittleness, it has not yet become widespread in the engineering field, but many
researchers are working to modify this. However, its popularity as a printing material could be
exploited, and the production of printer filaments from packagirsgier@uld be an alternative

way of recycling it.

Previous researcj20] has shown that Natum®rks Ingeo 7032D packagirgptimized PLA

raw material is suitable for producing printing filaments. The aim of this study is to examine
how the different printing temperatures affect the mechanical and thermal properties of the
printed test specimen maderi the original material.

Experimental

Natureworls Ingeo 7032D is a PLA used for bottle blowing, sasisuitable for replacing

traditional PET bottles in case of storing rmarbonated beverages.

The filament from Ingeo PLA asprepared byCollin TeachLine E20T extrudeusing a Collin

TeachLine CSG171Te x t ruder | i ne. Before extrusion, P
The temperatures of the extruder were 190, 2
of the screw was 40 rpm. The diameter of the filament was 1.75 mm.

A Craftbot Plus FFRechnique 3Dprinterwas usedo print test specimen3wo shapes were

printed on the measurements, dog bone shaped specimen to tensile test and simple rectangular
column shape specimen for impact test. In both caseS pieces were measured in every

setting, and the investigated cresstion was 4x10 mm.

The printer can create different structures. For the tests, a triangular structure was selected from

the standard settings, where a layer of printing is formed from triangular shapes (Fighes 1).

infill density was 100%. The printing temperature was set to three different levels: 210, 220,
and 230 AC. The tA@yancdctnmptea agruirret iwag H$Peed w

Figure 1.Triangle shape printed structure of the specimens
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DSC (Differential Scanning Calorimetry) tests were performed ospgheimendy TA Q200

heatflux DSC instrument.The sample weights were about 5 mg. The applied gas during the
DSC scan was nitrogen with 50 mL/min flowing
200AC and t he he a.itTherD§C measurementsavere an@lyzdd@ithrtnie HA
Universal Analysis softwar®©nly the first heating was analyzed.

The printing samples were investigated by tensile and Charpy impact tests at room temperature.
The tensile test was performed by Instron 3366 universal testing machine 1@itia/min

measuring rate. Charpy impact test was performed by Ceast Impactor Il with 5 J hammer.

Results and discussion

One disadvantage of PLA, similar to PEJ that its crystallizatiorendencyis slow, so with

the usual processing technologies and technological settings, it is difficult to achieve the
appropriate degree of crystallinity when using pure material and it is more often possible to
produce a product with a larger amorphous frac{@h26]

The DSC curves of samples printed at different temperatures also confirm this (Figure 2).

cooling conditions of the printingvere too intense for PLA, preventing the crystallization
process from being completed, resulting in c
three samples. This means that once the gl as:
the ma&romolecules begin to move using the heating energy and can create the missing
crystalline phases.

1=

159.44C

£g 0 6.811J/
\ 159.03C 9 47550C

5 N\ D 9150.48C  175.38C
= e 7 175.36C
g4 V> e — —
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168.37C
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Exo Up Temperature (C) Universal V4.7A TA Instruments

Figure2. DSC curves of printed specimens

However, Figure 2 also shows that, with increasing printing temperattties|most the same
melting curves, the shapes of the calgstallizationsdiffer, appearing smaller as the
temperature increases, and the heat of melting values read in J/g also inoré&agere 2
corrected values are represented that no longer include the J/g values measured during cold
crystallization. The enthalpy change of cold crystallization has been subtracted from the
enthalpy change of meltingf. meansthathigher printing temperatures result in the formation

of more crystalline phases. This is presumably due to the fact that, under the same cooling
conditions, thehigher printing temperature allows more time for the material to cool, thus
allowing more time to create a hierarchically built polymer crystal structure.

Since the degree of crystallinity of the printed test specimen increases with rising printing
temperature, this predicts a change in strength values.
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Table 1 shows the mechanical properties of the examined test specimens. Therositiat
increasing the printing temperature causes a slight increase in impact strength and tensile
strength, while the tensile modulus decreases slightly accordingly. Due to the brittle behavior
of PLA, increasing the printing temperature has practicallgffect on tensile strain.

However, the change in mechanical properties cannot be entirely attributed to the increase in
crystallinity, as higher printing temperatures also improve filaments welding, which leads to an
increase in strength valueso.

At higher temperatures, the viscosity of the material decreases, its flowability improves,
allowing the macromolecules of the contacting surfaces to diffuse into each other more easily.

Table 1. Mechanical properties of the printed specimens

, , Printing temp

Mechanical properties

210 220 230
Impact strenght, average [kHm 9,08 9,95 12,5
Impactstrenght, st. dev. [kJAh 0,82 0,58 0,96
Tensile modulus, average [MPa] 2161 2109 1881
Tensile modulus, st. dev. [MPa] 129 90 130
Tensile strenght, average [MPa] 28,7 30,2 33,9
Tensile strenght, st. dev. [MPa] 2,89 1,94 3,82
Tensile strain, average [%] 2,15 2,17 2,33
Tensile strain, st. dev. [%] 0,2 0,07 0,33

Conclusion

The properties of printed test specimens from INYeRPD packaging PLA can be changed by
increasing the printing temperature. The higher the temperature at which they are printed, the
higher the degree of crystallinity of the test specimens, because the material has more time to
cool down, allowing it tdorm more crystalline phases.

Increasing the printing temperature also affects the mechanical properties, with an increase in
impact strength and tensile strength values. However, these are not only due to the increase in
crystallinity; the higher printing temperature also improves whedding of the filaments,
thereby improving the mechanical properties.
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Abstract

window-integrated solar panels offer a complementary solution to rooftop photovoltaics by
converting building facades into eneriggrvesting surfaces while improving energy efficiency.

The TRANSMIT international research project develops gesmnisparent phovoltaic (STPV)

windows with a target average visual transparency of 50% and a power conversion efficiency

of 8%, using micrestriped architectures based on CIGS and perovskite materials. Life Cycle
Assessments (LCA) of laboratesgale devicesshownliat e change i mpacts of
eq. per m] for CIGS type STPV, and 136.09 kg
these impacts reflect earffage prototypes, significant reductions are expected with process
optimization and scalap. Theproject also investigates recycling strategies to support circular
economy principles and reduce dependence on
in advancing netero energy buildings.

Introduction

Window-integrated solar panels are valuable supplements to traditional rooftop photovoltaic
(PV) panels, primarily by maximizing a building's total eneggyerating surface area. While
conventional panels are limited to roof space, solar windows coneeital facade®
especially on skyscrapéranto massive, productive solar arrays. This expands the system's
capacity without occupying extra land or compromising a building's aesthetic. Furthermore,
they contribute to overall energy efficiency by reduciolgisheat gain through the glass, which
lowers the cooling load on HVAC systems. By combining electricity generation with reduced
energy consumption from the building envelope, solar windows and rooftop panels work
together to move a structure closer to-rero energy status.

The TRANSMIT project aims to develop advanced swamsparent photovoltaic (STPV)
technology for energharvesting windows. The primary goal is to create devices with a high
average visual transparency (AVT) of 50% and a power conversion efficiency (P8t

The core innovation is a design based on mstriped solar cells, which are indistinguishable

to the human eye, separated by transparent gaps. This approach is intended to overcome the
aesthetic drawbacks of current buildimgegrated photovoltas (BIPV), such as the impeded
view of crystalline silicon («Si) or the unpleasant orange color of amorphous silicesi)(a
windows. The project utilizes two higher f or mi ng sol ar cel | mat er.i
which has been longnown for its sthility and high efficiency and Perovskites (PSC) which

is a newcomer but has tremendous potential for high performance.

Key objectives of the TRANSMIT project include fabricating STPV mmddules and
advancing the technology from a preamffconcept stage (TRL3) to a validated prototype in a
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relevant environment (TRL5). The consortium of partners will also conduct comprehensive
assessments on the devices' performance, durability, environmental impact, and socio
economic acceptance. The project is coordinated by the International Iberianddantuigy

Laboratory (INL), the participants are: Italian National Interuniversity Consortium of Materials
Science and Technology (INSTM), Italy; University of Cyprus (UCY), Cyprus; Middle East
Techni cal University (METU), Toy Rkseayck and OD T U
Applications, (ODTUGUNAM) , T¢rkiye and Bay Zolt8n Rese

Life Cycle Assessments

The LCA examinations evaluate the environmental impacts of laborstaty STPVs to
identify production "hotspots"™ for i mproveme
of the solar panel. The system boundary was defined as "“¢oagége"”, meanig it covers the

raw material supply and the manufacturing phases but excludes the transport of raw materials,
as well as the product's use and-efife stages. The life cycle modelling was conducted in
accordance with the 1ISO 14040 and ISO 14044 stdeddihe model was created using the

LCA for Experts software (formerly known as GaBi Professional). Process data was sourced
from the Managed LCA content (Sphera) database and the Ecoinvent (v3.10) database.
Environmental impacts were calculated using Em¥ironmental Footprint (EF 3.1) method.

The analysis focused on four key impact categories: Climate Change, Resource use (fossils),
Resource use (minerals and metals), and Water use. This study contains the life cycle models
and results of the TRL3 devige

CIGS

The specific input and output data for the CIGS manufacturing process were provided by the
project partner INL. The European average electricity grid mix was used in the model, as the
theoretical production is not tied to a single country. Nitrogen gagxeasded from the CIGS

model because the amount used was not determined and was considered negligible. The model
follows the seven main manufacturing stages: photoresist deposition, photoresist exposure, DC
(direct current) sputtering, photoresist remosgalenization, buffer layer deposition and finally
window layer deposition.

Results

T The total Cli mate Change i mpact was 251.
0.082 kg CO eq. per kWh for comparison p

1 The DC Sputtering manufacturing step was the one with the highest environmental
impact in the Climate Chandgeotal and both Resource use impact categories.

1 Inthe Climate Changietotal environmental impact category the impact was primarily
driven by high electricity consumption due to the unoptimized, repetitive nature of
laboratoryscale production.

1 For the resource use of minerals and metals, indium and molybdenum were the main
contributors for the DC Sputtering manufacturing step.

Perovskite

The data for material and energy flows was determined through allocation by the Italian
National Interuniversity Consortium of Materials Science and Technology (INSTM), who
developed the perovskite cell. The main stages of fabrication were the followlgjrade
cleaning, ETL (Electron Transport Layer) deposition, perovskite deposition, HTL (Hole
Transport Layer) deposition, TCO (Transparent Conductive Oxide) deposition, laser ablation
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and encapsulation. When data for specific precursor materials was not available, a similar, well
documented chemical was substituted as a proxy.

Results
T The total Cli mate Change i mpact was 136.
0.044 kg CO eq. per kWh.
1 The most significant contributing steps were Substrate cleaning and TCO deposition in
all four chosen environmental impact categories.
1 The main drivers for these impacts for Substrate cleaning in the Climate Ghiagle
impact category were the incineration of waste solvents (acetone and isopropanol) and
the production of these two solvents.
A critical point which needs to be emphasized is that these results are for TRL3 laboratory
prototypes and are not directly comparable to the lower environmental impacts of commercially
produced (TRL 910), opaque solar cells reported in the literature @tvironmental impacts
are expected to decrease significantly as the technology matures and scales up to industrial
production.

Conclusion

In the TRANSMIT project, earkgtage LCA results highlight key environmental hotspots in
CIGS and perovskite manufacturing. Future work will expand the system boundary of the
studies for the whole life cycle of the STPVs: producing raw materials, PV nctumirig,
installation, the use phase and recycling methods after the developed STPV product becomes
waste. Supposed recycling procedures will enable applying circular economy principles; thus,
the depletion of rare earth metals and other substances ngdespaoduce STPVs can be
diminished.
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Abstract

The responses to environmental and social problems have shown a significant development in
recent decades. Achieving sustainability is a challenging goal. The initiatives under the concept
of corporate social responsibility represent voluntary contribstiditimately, individuals

stand behind the solutions and they are the beneficiaries of the results. Understanding their
approach to the values and actions is essential. The study presents a survey among higher
education students between 2018 and 2024.r&kelts suggest a decline in confidence in
corporate social responsibility, which strengthens the need for appropriate education.

Introduction

There has beesignificant development since the middle of the 20th century, from identifying
environmental and social problems, through sustainability and corporate social responsibility
(CSR)to recent solutions. Similarly, from waste management to circular economy, or from the
rethinking of the SNA (System of National Accounts) indicafdjs through GRI (Global
Reporting Initiatives) [2] and Sustainable Development Goals (SD{3] to ESG
(Environmental, Social and Governance) reporfehgthe efforts and publications suggest
remarkable progress. It should be noted that the past few decades seem like a lot for one
lifetime; the abovementioned concepts are essentially trying to answer the same question at a
single moment in history.

The UNOG6s SDGs offer a comprehensive framewor
alike. The top level of the goals is clear and understandable, while the detailed subject areas
with indicators and interrelations between themake the complex nature of the problems
unambiguous.

The concept of Corporate Social Responsibility (CSR)begs continuously evolving, with

no single, definitie definition p]. An early approach by Bowe#][is stillactua] whi ch dAr ef
to the obligations of businessmen to pursue those policies, to make those decisions, or to follow
those |l ines of action which are desirable ir
[6]. CSR can be consideredsat of initiatives addressing sustainability issues at the corporate
level, incorporating stakehatd values and interests intioe business7]. The main criticism

against CSR is related to its voluntagture ESG takes the discussion of the problem to a new
level, the systematic set of indicators ofeomparable corporate reports.

However, the high priority of business intesgand especially, the greenwashing actjonay
hinderthe progressyuilding trust in CSR is important &ffectany change.

In my opinion, the development of tools and methods will not stop in the near future, and former
results should not be discardékhe values behind CSR initigéis are rooted in corporate
culture, and theisuccessful application depends on personal approaches. Local studies of
student opinions in the field may contribute te@per understanding of the motivations behind
environmentally conscious initiatise

However, CSRcoverscorporate decisionshe decisiormakerspayingare individuals. Their
knowledge level and values of the decisianakers are reflected in the design and
implementation oSuchactions of course, in line witltorporate rule§3].
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The goal of the study is to present the changes in the approach to CSR among higher education
students between 2018 and 2024. The results draw attention to key issues andhsuppec
for further research.

Experimental

A voluntary online survey was designed to explore the opgmbhigher education students as

future decisiormakers about CSR. The questionnaire includes statements about CSR and asks
the respondents to mark th&wel of agreement on a-point scale (1: do not agree at all, 5:

totally agree). The database allows comparisons in time and space, with the purpose of
searching for characteristic patterns and assessing the changes in opinions. The paper shows
the analysis of th20222024 data collection, angrovides a comparison over time, including

data from 201&Table 1)

2018 sample 20222024 sample
Number of respondenti 355 113
Gender

female 184 (51.8%) 37 (32.7%)
male 171 (48.2%) 76 (67.3%)

CSR studies
no CSR knowledge 215 (60.6%) 79 (69.9%)
superficial CSR knowledg 85 (23.9%) 19 (16.8%)
detailed CSR knowledg 55 (15.5%) 15 (13.3%)

Table 1. Sample characteristics

The student opinions are presented with the mean values of their assessment by questions and
subsamples. The statistical analysis used thepamametric KruskaWallis H testof IBM

SPSS software [9o check the significant differences in the sampléditionally, a cluster

analysis was performe@. limitation of the study is that the representativeness of the sample is
notverified or assuredthe generalization of the results is not feasible.

Results and discussion

The survey shows a declining confidence in CSR during the period under review (Table 2).
Based on the mean values, u s t is weakened regarding CSR
sustainability and its coordinative support for variousatives.

Survey items 20222024 2018
Mean Std. Deviation Mean Std. Deviation

Help achieving sustainability 3.37 .990 3.73 732
Another tool for companies to gener: 3.13 .990 3.22 904
profit

Tool of greenwashing 3.10 1.077 294 994
Help companies to coordina 341 .930 3.55 .834
initiatives

Successful only in large companies 2.74 1161 2.66 1.074
Implementation is expensive 342 1.050 354 1.018

Table 2. Mean values and standard deviations in-2022and 2028 samples
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The students tend to think that CSR is available only for large compamddas often used as

a greenwashing tool. At the same time, the high standard deviations suggest diverse opinions
in both periods.

Figurel confirms the changes in opinions, but the slight differences are not decisive due to the
sampling method. The Krusk®Wallis H testrevealed significant differences only in the first
statement, regarding how CSR helps achsstainability (H = 11.983, df = 1, p < 0.001).

E2022-2024 =2018

4.5
4 3.73
35 337 =
3
2.5
2
1.5
1 = =
Help achieving Another tool Tool of Help Succesful only Implementation
sustainability for companies greenwashing companies to in large 1s expensive
to generate coordinate comapies
profit initiatives

Figurel. Comparing the mean values between the 2224 and 2018 samples

Table 3 summarizes the results according to the-2022 sample.
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female 3.55 3.15 2.92 3.64 2.74 3.57

Std. Deviation  .904 .957 1.048 913 1.130 1.006

male 3.18 3.11 3.29 3.17 2.73 3.27

Std. Deviation  1.042 1.026 1.078 .888 1.197 1.078

No CSR knowledge 3.43 3.13 3.13 3.42 2.84 3.55

Std. Deviation  .959 .999 1.082 913 1.118 .993

Superficial CSR 3.22 3.11 3.11 3.34 2.60 3.19
knowledge

Std. Deviation  .993 .964 1.080 .933 1.157 1.041

Detailed CSR  3.36 3.20 2.98 3.49 2.55 3.27
knowledge

Std. Deviation  1.095 1.007 1.063 .998 1.303 1.209
Table 3. Mean values and standard deviations by questions2P@2Zample

The statistical analysis of the sgbmples in the 2022024 sample found significant
differences by gender about the role of CSR in achieving sustainability (H = 13.213,df=1, p <

52




31st International Symposium on Analytical and Environmental Problems

0.001), greenwashing (H = 9,878, df = 1, p = 0.002), coordinative role (H = 23.137,df=1,p <
0.001), and the expensive nature (H = 6.308, df = 1, p = 0.b&@jales have higher confidence

in CSR across all survey items.

According to the CSR knowledge level, the costs of implementation show significant
differences (H = 7.429, df = 2, p = 0.024). Joining the students with superficial or detailed CSR
knowledge, and compared tttosewithout it, beyond the costs of implementation (H = 7,150,

df =1, p = 0.007), a significant difference was found that it can only be in large companies (H
=4.948, df = 1, p = 0.026).

Additionally, an automatic twatep cluster analysis was performed by IBM SPSS software.
Three clusters (Figure 2) were identified, characterized by a fair silhouette measure of cohesion
and separation (average silhouette = 0.3). There is a high leggkehaent in profit generation,
while other questions reveal different opinion patterns.

Help achieving
sustainability

4
3
Lo 3 Another tool for
Implementation is . ]
companies to generate

expensive
P profit

=—C1 (n=171)

C2 (n=120)
\ =—C3 (n=177)

Tool of greenwashing

Help companies to
coordinate initiatives

Succesful only in
large comapies

Figure 2. Mean values of the responses by clusters

A crosstabulation analysis between the grouping factors and the cluster membership could show
significant differences by the period of data collection {&€hiare = 8.432, df = 2, p = 0.015).
41.4% of the 2022024 sample belongs to the C3 cluster (C18%3.C2: 24.8%), while 45.1%

of the 2018 sample is the member of C1 cluster (C2: 28.4%, C3: 26.5%) which also confirms
the unfavorable change in judgment about CSR.

Conclusion

The resultsndicate a decline inonfidence in CSR between 2018 and 2024. The high standard
deviations of the responses suggest that there is no ultimate agreement among the students.
More respondents believe that CSR is merely a greenwashing tool, applicable only to large
companies that justify their endeavors towards ESG measurements. Distrust seems to be
general: the students do not believe that the cost implications could besatbastuccess.

The detailed analysis of recent data underlines the higher confidence of female respondents
compared to males. In the mirror of the CSR knowledge level, the study confirmed previous
results [10] [11]. The highest mean values (trust) are found among Studligémtno prior
knowledge of CSR. Superficial knowledge represents the greatest distrust. The results underline
the weltknown and longyoiced conclusion that establishing a targeted and effective education

in the field remains pending. The opportuniti€&€8G may give a new impulse, and CSR will

be rehabilitated as the value system behind the assessment. At the same time, SDGs play a key
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role in setting the directions. According to scientific publications and academic initiatives, their
relation to the goals is emphasized [12] to promote sustainability.

The data collection was performed before and after the C&@lbckdown period, but its

direct impacts were not measured. However, the social and organizing changes affected by the
pandemic have changed ouvds in many areas13] [14]; but many things have been
rearrangedIt can be assumed that uncertainty, failuegsl concernsabout the future left a

mark on thinking about the futur8trict measures during the lockdopresented a completely
different solution thawoluntary and vague initiatives.
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Abstract

In this study, the environmental impact of leamhtaining perovskite semiconductor
nanoparticles, widely used in neyéneration solar cells, was evaluated. Perovskite solar cells

are known for their outstanding power conversion efficiency (~26%) antivedyalow

production costs; however, their rapid market expansion raises concerns regarding the potential
environmental consequences of future waste and the release of embedded nanomaterials.
C s P lwassynthesized via a solvothermal method at differentderatures to examine the
influence of crystal size. The resulting perovskites were comprehensively characterized using
multiple techniques: Xay diffraction (XRD) for crystal structure analysis, scanning electron
microscopy (SEM) for morphological chatarization, and diffuse reflectance spectroscopy

(DRS) for optical property assessmeiiihe effects of the synthetized materials were
investigated during a-week period, in different concentrations: 0,1%, 0,5% and 1,5% of the

s 0 i | 0 sEachexpeagitwetal unit contained 10 adult and 5 juveritiercellio laevissopods.
Throughout the study, a defined amount of fresh soil, controlled humidity, shelters, and minimal
protein and calcium sources were provided, while no additional food was introduced to promote
soil ingestion. Sampling was performed every four days primary objectives were to
evaluate the effects of CsPbl on i sopod mor
t o determi ne halhéetclhbpaipodondés (LD it9 broaderher eby
environmental impact.

55



31st International Symposium on Analytical and Environmental Problems

DETERMINATION OF TOXICOLOGICALLY SIGNIFICANT IMPURITIES IN THE
TECHNICAL SUBSTANCE PROTHIOCONAZOLE

Jelena FiAmeksandra Gud®npganaSé&onpakhazil

University of Novi Sad, Faculty of Agricult.
e-mail: jelena.ecimovic@polj.edu.rs

Abstract

In order to fulfill its potential, a plant protection product must be of satisfactory quality, which,
among other things, implies that the active substance has the appropriate characteristics. In the
synthesis of the active substance, a technical proslecotated. Besides the active substance, it
could contain various impurities formed during the production process. The quality of technical
substance is of great importance since it can contain contaminants that can harm human and
animal health. Thereford,is necessary, before using the technical substance, to determine the
content of impurities of toxicological significance. The determination is carried out using
appropriate qualitative and quantitative analytical methods. This study aimed to determine
prothioconazolalesthio and toluene, impurities of toxicological significance in the technical
material of the fungicide prothioconazole, widely applied to protect field crops from various
phytopathogenic fungi. To determine the prothioconadekthio inpurity in the
prothioconazole technical substance, the {ngHformance liquid chromatography (HPLC)
method was validated, while the gas chromatography (GC) method was assessed for the
determination of toluene. Validation parameters such as linearityeoflétector response,
precision and accuracy of the method, limit of detection and limit of quantification were tested.
The obtained results showed that all tested parameters fully met the requirements, thus
confirming the met h midaid ofinglritiea grathiocomayetestoic t h e
and toluene in technical substance prothioconazole.

Introduction

Plant protection products (PPPs) may be produced, placed on the,madesed only if they

are registered and supplied with a declaration and instructions for use, in accordance with the
law and regulationfl]. Registration of &@PPincludes testing its efficacy on target organisms,
testing of the active substance, and physical and chemical properties. The safety assessment of
pesticides requires, besides the main compound content, potential impurities that may be
produced during syhesis.

The use of a pesticide of inadequate quality can lead to a decrease in its biological efficacy, the
occurrence of phytotoxicity on cultivated plants, or a negative effect on the environment and
human health. The verification of quality parameters is choig using standard methods of
CIPAC (Collaborative International Pesticides Analytical Council) or AOAC (Association of
Official Agriculture Chemist$, in laboratories that meet the standards of the ISO/IEC
17025:2017 system.

If there is no standardized procedure, it is necessary to validate the appropriate method.
Validation involves testing a set of characteristics of an analytical method with the aim of
proving that a given analytical method is suitable for a specific arellyturpose. The use of
validated methods is one of the basic requirements of the ISO standardahdO®e OECD
principles of Good Laboratory Practice (GUP].

Providing fast, accurate and reliable analytical data is one of the key factors for a successful
production program in many industries. The quality of these data depends greatly on the
analytical method used and its validity [3].

56



31st International Symposium on Analytical and Environmental Problems

Prothioconazole is a broapectrum systemic fungicide from the triazole chemical group.
Prothioconazoldased preparations are registered for use in field crops to control various fungi

In wheat, they are used to control the causative agents of various diseases of leaves, stems and
ears (powdery mildewBlumeria graminisgray leaf spot Septoria tritici rust- Puccinia spp

fusarium head blight Fusarium spphead blight Tilletia carie9. In barley, they are used to
control net leaf spetPyrenoplora tered. They have also found application in oat, rye and corn
crops. In oilseed rape, sunflower and soybeans, they are used to control the causative agent of
white rot Sclerotinia sclerotiorumbrown leaf spot eptoria glycingsof soybeans and in

sugar beet leaf spaCércosporabeticolg [4].

Impurities of toxicological significance in the technical substance of prothioconazole are
prothioconazolalesthio (< 0.5 g/kg) and toluene (< 5 g/kg) [5]. Since they occur in trace
amounts, it is necessary to apply sufficiently sensitive and reliablgtiaabinethods for their
determination.

In this work, methods for the determination of prothioconadelgthioandtoluene, impurities

of toxicological significance in the technical material of the fungicide prothioconazole, have
been developed and validated.

Experimental

The experimental part of the study was conducted at the Laboratory for Biological Research
and Pesticides, Department for Plant and Environmental Protection, Faculty of Agriculture in
Novi Sad.

A stock solution with a concentration of 0.5085 mg/ml was prepared by dissolving 5.1 mg of
the prothioconazotédesthio standard in a 10 ml standard beaker. A series of working solutions
with concentrations of 0.08.51 mg/ml were prepared by diluting tHeck solution.

An appropriate amount of toluene (10Bng) was dissolved in 25 ml of acetone (4.2 mg/ml)
and homogenized ultrasonically. A series of standard solutions in the concentration range of
0.01' 4.2 mg/ml were prepared from the stock solution.

Verification of chromatographic conditions was performed by examining the linearity of the
detector response, the precision and accuracy of the method, the limit of detection and
quantification.

Results and discussion

Determination of prothioconazelgesthio in the technical substance prothioconazole

The determination of the content of the prothioconadelthio, in the technical substance
prothioconazole was performed using liquid chromatography.

For the analysis, LC system an Agilent Technologies 1100 Series with DAD detector was used.
The satisfactory result was achieved usingosbax Eclipse XDBC18 column(5 0 mm I
4. 6 min. 8 Onime mobile phase wak phosphoric acithcetonitrile40/60 from 0 to 20
minutes, and changed ttatio of 30:70 after 20 minute3he flow rate was 0.6 ml/min, and UV
detection at 200 nm wavelength. The col umn
was IReten@on time of prothioconazetkesthiowas2.823 nin.

Figure 1 shows the chromatogram of the analytical standard prothiocodastié (0.1

Og/ ml ) i n lefg and theysactrumat & waeelength of 200 nmight.
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Figure 1 Chromatogram of the analytical standard prothioconazalesthiol 0. 1 Og/ ml )
acetonitrile, left; the spectrum of the analytical standard prothioconazaésthio (0.1
Og/ ml) at a wavelength of 200 nm,

Validationparametersf the method fothe determinationf prothioconazolalesthioare given
in Table 1.

Table1 Validation parametersof the method for determinatin gbrothioconazoledesthio in
the technical substance prothioconazole

Concen| Preci
Paramd inter/C0rrel of tiRecoy LOD | LOQ
(mg/mcoeff met h (%) | (mg/ | ( mg/

(%)

Val ueg 0.1®5 5 0.99 1. 2 0.04 0. 0%

8 01. 1
95. 1

Linearity of this method was determined at five concentration levels in the rangeid@.6105
mg/ml. The correlation coefficient value of 0.993 confirms that the increase in the concentration
of the analyte linearly follows the increase in the peak difea.precision was determined by
injecting a solution of the analytical standard prothioconadesthio in acetonitrile six times.

The relative standard deviation (RSD%) value of 1.29% indicates that good reproducibility of
the determination of this compod was achieved by the applied method, considering the
standard requi r @menethod acturady Svas teSted Zor three levels of
enrichment. The recoveries (Rec, %) wiera range fron80.1% to 95.2%. The high agreement
between the values obtained in the procedure and the actual values confirms the accuracy of the
applied methodThe LOD and LOQof prothioconazolalesthioby the presented method are
0.02 mg/ml and 0.05 mg/ml.

Determination of toluene in the technical substance prothioconazole

To determine the content of toluene in the technical substance prothioconazole, gas
chromatography witha flame ionization detecto(GC-FID) was used.The analysis was
performed using Shimadzu 20B&as Chromatograpéquipped with a InterCap &@Ilumn (df

0.25 Om, 0. 3 32 withnittogebas thé caried gasna split ratio2:3 aninitial

column temperature df 0 (teld for2  rjifollowed by aampof2 0 AC/ mi rntheldo 260
for 3 min). Theinjector temperaturaas seat2 3 0 th& detector (FID) temperatura 250

A C, thainjattion volumevasl O retenfidm 8me of toluene was8%2 min, with a total

run time of 10 min.

Figure 2 shows thehromatogram of prothioconazole technisabstancen acetone with added
toluene(0.5 mg/ml)

58



31st International Symposium on Analytical and Environmental Problems

Prothioconazole

‘ Toluene

o A

Figure 2 Chromatogram of prothioconazole technical substance in acetone with added
toluene (0.5 mg/ml)

Table2 summarizes the validation parameters of the methothé&xtetermination of toluene
in the technical substance prothioconazole.

Table 2 Validation parametersof the method foithe determinationof toluenein the
technical substance prothioconazole

Concentration FlEElEIon
. Correlation| ofthe | Recovery| LOD LOQ
Parameter interval -
coefficient | method (%) (mg/ml) | (mg/ml)
(mg/ml)
(%)
Val ueg 0.114.0 0.999 1.27 |86.391.2| 0.03 0.1

Linearity was determined at five concentration levels in the range of DMig/ml. The
correlation coefficient of 0.999 confirms that the increase in the concentration follows the
increase in the peak arééhe precision of thanalysiswas determined by injecting a solution

of toluene in acetone six times. The value of the relative standard deviation (RSD%) of 1.27%
indicates good reproducibility of the determination of this compoAsda parameter of the
accuracy, the extraction yield (Rec, %) foredenrichment levels was examined. The average
recoveries were 86.91.2%. The high agreement between the values obtained in the procedure
and the actual values confirms the accuracy of the applied mgtio&@ L OD and L J Q
determination of toluene in the technical substance prothioconazole are 0.03 mg/ml and 0.1
mg/ml.

Conclusion

In this research, reliable and reproducible analytical methods for determining prothioconazole
desthio and toluene impurities in the technical substance prothioconazole were developed. The
study confirmedsatisfactory linearity of the detectors' responses, the precision and accuracy of
the methods, as well as the detection and quantification limits.

Theresults suggeshat the presented methods meet the criteria for deternthmsgmpurities

of toxicological significance in the technical prothioconazole, which recomntieandor use

in laboratories.
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Abstract

Ketoprofen, a Biopharmaceutics Classification System (BCS) class Il drug, exhibits poor
aqueous solubility, which limits its bioavailability and therapeutic performance. To address
this, we investigated micellar systems composed of Tritd®& Triton X165, and Brij C10,
studied individually and in binary and ternary mixtures, with the aim of enhancing
solubilization efficiency. Critical micelle concentration€m@ were determined by
fluorescence spectroscopy using pyrene as a probe, and the thermadyofamixed micelle
formation were evaluated by Rubinghoés model
function to obtain interaction parameters and excess Gibbs free energies. Solubilization of
ketoprofen was quantified by HPLC in terms of molar sitikdiion ratios and partition
coefficients. Brij C10 exhibited the lowesincand the highest solubilization capacity, with
molar solubilization ratios exceeding 6, while Triton micelles showed lower efficiency. Binary
Briji Triton mixtures revealed synastic stabilization but occasional antagonistic
solubilization, highlighting a tradeff between stability and drug incorporation. The ternary
system, although thermodynamically stable, showed reduced solubilization due to compact
packing. Overall, Bririch systems proved to be the most effective carriers, combiningnhaw

with high solubilization efficiency. These findings provide a thermodynamic basis for the
rational design of surfactant mixtures for the solubilization of poorly waiteible drugs.

Introduction

Ketoprofen, a widely used NSAID, suffers from low aqueous solubility despite high
permeability, placing it in BCS Class Il. Improving its solubility is critical for enhancing oral
bioavailability. Micellar solubilization is a versatile approach, as surfactantassdfnble
above thecmc to incorporate hydrophobic drugs. Mixed micelles can outperform single
surfactants due to synergistic interactions. TX100 and TX165 are polyoxyetindsed non

ionic surfactants of varying hydrophilicity, while BC10 isBaij surfactant with strong
hydrophobic contribution. The study aims to clarify how these systems, alone and in mixtures,
influence micelle stability and ketoprofen uptake.

Experimental

1 cmcdetermination: Fluorescence spectroscopy with pyrene probe at 2i7818515
K.

1 Thermodynamic analysisRubi nghdés model, Regul ar Sol ut
equations used to calculdieqG , g , andgH .

1 Solubilization studies:Ketoprofen quantification via HPLC on C18 column, isocratic
mobile phase (acetonitrile:acetic acid 65:35 v/v), detection at 330IIBMR , PMSR,
and Ky calculated to assess solubilization efficiency.
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Results and Discussion

1 cmcvalues: BC10 showed the lowesinc(0.0180. 020 mmol Ldm | ) ,
its hydrophobic chain. TX100 and TX165 cmc values matched literature0(6.2
mmol Ldm | ) .

1 Binary mixtures: BC10 + TX165 exhibited the strongest synergiénd( 1 4y.4a8 ;
12300 JLmol T at 318 K) . Tdededdént behaidoC 1 0
with negativeg near equimolar ratios but positive values in B&tO mixtures.

1 Ternary mixture: Though g was negative at most temperatures, indicating stability,
compact micellar packing reduced drug accommodation.

1 Solubilization: BC10 micelles achieved the high@solar solubilization ratioNISR)
(>6). Tritononly systems had MSR <1. Binary Biijiton micelles improved stability
but sometimes showed antagonisfddSR. Kn, values followed hydrophobicity: BC10
> TX165/BC10 > TX100/BC10.

1 Temperature effects:At lower T, micellization was enthalpyriven (i < 0), while at
higher T entropy became dominast ¢ 0), reflecting hydration changes and chain

flexibility.
2 A~ ) {
€ J7L
O/\/J \\\ N
H ) '\\ \
o~ N ,
POE-10 {
i /

Hydrogen bonds |

3

TX165

BC10 mixed micelleT X165/BC10

Figure 1. The TX165/BC10 mixed micelle
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Figure 2. MSR values for single, binary, and ternary systems.

Conclusion

Micellar stability and drug solubilization efficiency are not directly correlated. Brij C10
micelles provide the strongest ketoprofen solubilization, while ternary mixtures highlight that
excessive stabilization can reduce drug loading. These findingsasimplthe need to balance
stability and flexibility in surfactant design. Rational formulation using-&sijtaining systems
offers a promising strategy for BCS Class Il drugs.
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Abstract

Carbon nanotubes (CNTs) have outstanding electronic, thermal, and mechanical
properties that have made them very attractive for applications in the field of energy storage,
electronics,water treatmentsensors, andcompositesand structural materials However,
realizing the controlled CNT growth with the required diameter, density and uniformity remains
a great challenge. The support layer, which is located between the substrate and the catalyst,
has a critically important role in the regulation of taalyst nanoparticle stability, diffusion
and morphology. Also, it strongly influences the shape and productivity of @iNffés paper,
undoped and silvedoped tin oxidgSnG and AgSnQ) thin films were fabricated by using
spray pyrolysis wth the moving nozzle (SPMN) technique. EffectsAaf as doped on the
structural, optical, and electrical properties 8hQ thin films were studied for new
recommendations as a support layer to grow the CNisSnQ andAg-SnG thin films were
characterized usingRD, IR, andUV-VIS spectrophotometry analysiss well as foupoint
probe measuremeniherefore, their properties to control the catalysts and the growth of CNTs
will be undertaken in future studies.

Introduction

Since the discovergf carbonnanotubegCNTSs) by lijima in 19911] which marked
the initiation of extensive resear@n their unique structural, electronic, and mechanistic
properties[2,3]. These characteristics make CNTs valuable in a large variety of applications
mainly in the field of electronics, storage of energy, nanotechnologies, antelioal devices.
Nevertheless, being able to effectively control the CNTs growth in terms ofrraditf,
distribution of diameter, density, and purity is still a key hurdle to tacgde applications [4,5]
Among the existingCNTsfabricationmethods, chemical vapor deposition (CVD) seems to be
the most suitable one for growing CNTs as it providegebebntrol over growth parameters
and predefined locations on an etched substrate such sigil8ess steelndquartz[6,7]. A
critical element in the outcome of CNTs growth based on CVD is the support layer that
performs several basic functignacluding prevention of catalyst diffusion in the substrate,
prevention of Ostwald ripening and catalyst ripenibgfferent deposition methods were
developed to prepare support layers with exact thickness, uniformity, and precise chemical
propertiesThe mateals widely used as support layer to overcome this barrier, a diverse range
of oxidized metals (for exampl&l 03, SiG, MgO, TiO, and ZrQ) [3] and metallic agiN
[3] are used for this purpask is worth noting that alumina®{20s) has been occurred as the
most effective one due to its capability to yield Ragnsity, thermally stable, and lotite
catalytic nanoparticlef-urthermorethe surface energy of the substrate is the main factor
controlling the size of the catalyst particles that fornth@nsurface at a given temperaturee
analytical characterization of CNTs using techniques such as SEM, TEM, Raman and XRD is
focused on, as careful analyses are crucial not only to understanding its properties but also to
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evaluate the potential environmental effef@k Although, SnG thin films are extensively
investigated in the field of materials science and nanotechnology because of their large band
gap (approximately over 3.6 eV) and Iigansparency in the visible spectrum with excellent
electrical conductivity. These properties maBaQ films suitable for different uses in
conductive transparent electrodes, optoelectronic devices and gas séhsoleie is no
research on usin§nQ as a support layer for CNT growth, marking a clear unexplored/Area.
focus on SNgMWCNTs nammcomposite with its usage in different fields such as gas sensors
and photocatalysis, and higierformance Ldon battery anodes Q. Thus, behavior 08§nG
as support layer on growth of the CNTs needs to be investigated as recent subject.

The aim of this paper is to exhibit procedures that were employed to deposit undoped
SnQ andAg-SnQ silver tin oxide(AgTO) thin films, and the finding results of these refined
thin films. The structural, optical, and optoelectrical characteristicandbped Sn@and
AgTO, whichwere characterized usiXRD, IR, andUV-VIS spectrophotometry analyses
well as fourpoint probe measuremen&PMN deposited thin films are the main emphasis of
this part of the present work. To establish the appropriateré=athat make our films as
relevant as possible, effedssilver doping on the properties A§TO films will be examined.

Experimental

Tin (I) chloride dihydrate $nCbL 2 H), aOwhite crystalline solid, was used as the
precursor for tin, while silver nitrateAgNOs) served as the dopant source wily/Sn
concentrations averaged in {03) % at. Ag/Sn Solution of tin precursor was prepared by
melting 1.1282) of SNCbL. 2 Hin 1D mL of a mixture of solvents composed of dotdikilled
water and methanol in a 2:1 volume ratio. To guarantee complete solubility and clearness, a
few drops of hydrochloric acid (HCI) was added. The solution was agitat&® minutes at
room tempeature to produce a transparent and clear solution. This basic solution was utilized
directly todeposit Sn@thin films without anyAg addition, whereadg-doped Sn@thin films
were achieved by addition to the mother solution the needed quarfigNGs to reach doping
rates of 1, 1.5, 2, 2.5, aigd6 at Ag/Sn Thin films were deposited by spray pyrolysis with a
moving nozzle (SPMN) on 486 C heated gl ass substrates hav
( 76 . 2 Til.2mm, ACARE).ISuch substrates wdrerbughly cleaned with alcohol and
distilled water, and then dried with a nitrogen gas stream in order to remove dust, oils, and other
pollutants, to ensure a clean surface for fgghlity thin film growth. Before deposition nozzle
substrate distance wésged at 1.5 cm for all experiments.

Characterization Techniques

DepositedSnQ andAg-doped Sn@thin films were systematically characterized. UV
Vis spectroscopy was utilized to assess the mean optical transpafgranyd(estimate the
optical band gapHg) of the films by using th& a u celat®n. The structural properties were
investigated byX-ray diffraction (XRD), which gave insight into the crystalline phase, favored
direction (Miller indiceshkl), the lattice constants,(b, andc), and the average crystal siz® (
computed from the full width at half maximum (FWHM) of diffraction peaks by using the
Scherrer equation. Fourier transform ard spectroscopy (FIR) analysis was used both to
confirm the chemical composition and identify characteristic absorption ban&s+Of
O-Sn0O or AgO, and to verify any resulting structural modifications caused by silver addition.
Lastly, the electrical performance of the films was evaluated using th@dmitrprobe method
to measure sheet resistanée)( and the figure ofmerit (n = T*%¥ R ) was calculated by
combining optical and electrical data to assess the suitability of the films as trabspare
conductive oxides (TCOSs).
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Results and Discuss of Future Work to Grow CNTs

Impregnating SnQ with silver (Ag) doping improves electrical conductivity and
optimizes crystallization and increases oxygen vacancy concentration. Such modifications
further enhance the functionality 8hQ films in various applicationslfL, 13. Effect of silver
doping (B3% at. Ag/Sn) on SnG structural, optical, and electrical characteristics was
investigated usinRD and IR, U\VVIS spectrophotometry analysend fourpoint probes as
seen in Fig 1Caried out results are as follows:

1. Structural and IR Analysis
V (0-3% at. Ag/Sn) Ag dopedSnQG thin films were polycrystalline with a tetragonal rutile structure,
according to Xray diffraction (XRD) patterns. AAg/Sndoping, a minor additive peak of silver oxide

(AgO)wasseen®  29. 5 and 31A). The BnOcarixpwas behavedbyaof si |
left shift in 2 dlegree of the peaks.

V Grain sizes were estimated to be between 16207304 nm on average.
V Before and after silver doped, HR spectra ofSnQ products revealed a novel Ag vibration mode
with thewell-known SRO vibrations which were observed at about-496 cm®.
2. Optical Analysis
V In the visible spectrurof 0-3% at.Ag/SndopedSnG; thin films demonstrated remarkable transparency
of over 70% for all silver doping concentrations, including 1.0, 1.5, 2.0, 2.5, and 3.8%%i.

V  Optical band gapHg) shows a significant drop, going from 3.76 eV for pure StoCabout 3.06 eV for
doped ones.

3. Electrical properties
V According to the electrical analysis, the thin films angpe electricaconductivity which depends on
silver doping concentration. For pure Snénd AgTO with estimated thicknesses of 450 nm, the
calculated figure of meripy, & £550nms howed a maxi mum v a#f(@ule/ ) faaroun
2.5% at. Ag/Snsilver dopingconcentration in thin films.

V Due to the high value of A and t heV, AgitOwmaypber r i er f
considered preferred transparent electrodes for solar cells application.
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Fig.1: A) Optical transmittance plot of Ag (8 % at Ag/Sn) doped Sn@thin films. B) Tauc relation plots
gathering the feature of all samples. C) Teelation plots for each sample separately: a for undoped sample b, c,
d, e,andffor 1, 1.5, 2, 2.5, anthat Ag/Snrespectively. D) XDR patterns @éfg (0-3% at Ag/Sn) doped Sn@

thin films. E) FFIR spectra of undoped ady-doped Sn@for 1% at. Ag/Snfilms.

66



31st International Symposium on Analytical and Environmental Problems

Conclusions

Growth of highquality CNTs is strongly linked to the support layer design and
geometry. The support layer works as much more than just a passive intedsmecontrols
the stability, diffusion, and crystallinity of the catalytic nanoparticles, which determines the
structural and functional properties of the CNTs. &ean, highconductivity thin films made
of Sn® have been optimized by the additionAg. Undoped thin films display an optical
transmittance of more than 70% in the visible range, whereas the addition of Ag leads to an
increase or a decrease depending on the concentration, with better enhancement at 1, 2.5 and
3% at Ag/Sn. All the films demonstrate a polycrystalliSmG tetragonal rutile structure with
crystallite sizes ranging from 16 to 27 nm.-H analysis verified the presence 8f+
0, 0-Sn0 and AgO bonds. A minimum sheet resistance of 93 Jis obtained at 1.5%%g,
and the maxhum fi gure of mer it at.JAg/8nAdpingl Thug, thege T a't
properties o65nQ and AgSnQ will make it more effective and controllable for tailoring CNT
growth to specific applications.
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construction sector plays a cruci al rol e
e cycle assessment essefdtirzls e@oalhsatse ai n
Il ronmental i mpacts of timber, steel, and
e cycle assessment. Timber shows the high
mate change and eccoltionxaitcei tiymp aScttese | b uhta st hreo
shwater ecotoxicity, whitleenstc ¢ r ectoentirs b
mat eT hceh arnegseul t s highlight the i mportance
susatbeniadl esenl ecti on.

Introduction

Buil dings contribute significantly to envir
energy use anrdell1lad%t% do fgreeneenrhgoyuse gas emi SsSi on:
or tripl i nAgs sbeys s2i0n5g0 t[hle] .envi ronment al i mpact
their role in climate change and environment
[2) Several studies emphasize timber construct.
[3] f ounsdt o yl12nas s gt irmebdewrc ebdu ig Idoi bna | war ming p
eutrophication by 47% compadledhbwedowocosstel

ti mber residenti al buil dings in cold climat:
carbon than concrB@8t &.ouG@ldeorn yeltZ rads.s (l12a0n2i0nja t[e d
used 33% | ess materi al and emitted 7@ % | es:
confirmed ti mber s | ower environment al i mpac

storage.
The starting point of this r ef énwphrecrhe waosr etghreo

data was used (Environment al Product Decl ar a
used (EcoinvenitThe. ai dmatodbadhe)s research is t
i mpact of timber, steel, and concrete used i

conducting a comprehensive LCA.

Experimental
Astandardi zed LCA (I SO 14[084,00a20 0pper flod e d 4 (

environment al l mpacts calculated using opentL
tool for conducting LCA.

Go al and scope

The goal of the LCA is to evaluatempobéerinal sl
used for portal frame production in industr.i
The functiofarl§duenidreas &fg/Amhehéat bt ak @68&8nmi
are 10 m span and 25 m span. I'n thiS$hiresear

69




31st International Symposium on Analytical and Environmental Problems

research uses cradle Tbhbeggéegsygphhieoan dboame aof

Gl obal ( GL O) regi on, representing an averag
system boundaries. Fig. 2 presents 3D drawin
frames; (cdnceehneco]f cadces

Figure 1. System boundaries
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i
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production
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e Material and boundaries

energy flows

Fig. 2. 3D drawing of the portal frames: (a)
concret[e6]f r ames

As s ummtnidond mi tations

The chosen Life Cycle I mpact Assessment (LCI
assumes that assessing iIimpacts at the midpo
sufficient tnoakindg,r nme derc itsh cong he.egn d p adiamta gaes s ¢
or biodiversity) could offer more iIintegrated
It i s assumed that timber, steel, and concr e
applications, all owing for a direct compari
The research does not evaluate how materi al

materi al i s needed to achieve the same stru:i
favor of denser or more structurally efficie
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To assess the environment al i mpacts ReCi Pe |
used LCIA approach that transl ates environme
Il mpact categories, focusing on tBpealfFfow davtva
and comparative sustainability assessments.
for ReCiPe MidAgriintdul(tH)r aln cilyaenh@ )o, ma bt p(akcgh an g €
CO FR@9si |l depl &triesm wiak gexrfokaicD B B4.¢ q)

I nventory analysis

Data for used materials were extr-atfedyftem
mod el (Wer ne[t7]Jewhiadh ,pr2Zdvwiédes | ife cycle inv
materials @ahd puentessteeses of materi al and ene
by Hegeir [edlndAlshdqwm?2i2) Tabl e 1.
Tabl e 1. Life cycle invéeédiory for portal fra
Material/ener ACt'V'Fy from . : Portal Frame
gy flow Ecoinvent Location Unit production
database
tlmbgr, Cross mar.ket for Cross RER me 3708
laminated laminated timber
steel dowels market for steel, GLO kg 390.62
low-alloyed
steel bolts market for steel, GLO kg 672.23
low-alloyed
market for steel,
steel plates | low-alloyed, hot GLO kg 1180.41
rolled
steel low market for steel, GLO kg 737318
alloyed low-alloyed
concrete market for 3
30MPa concrete, 30MPa Row m 23.11
reinforcing .mark.et for GLO kg 3776.48
steel reinforcing steel
Results and discussion
Fi@p.r esoenmptar i son of the impact of different m
i mpact categories
FigCompari son of the impact of different mat e

categories
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respectively. This suggests that timber reqlvu
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steel ( 30 %) and ti mber (28 %) . This 1 Adicat e
intensive, while ti mbteeelhhfavamdbewehi gbasti bao
freshwat erSteecdt abommd fintagtsehswa tat egootyo X ~ddy , f
concrete (~30%) and timber (~26%). Steel pro
cause freshwatveerr aktot dxXx imbietry.i s associated \
contributions to climate change and ecotoxi
ecotoxicity, and concrete has the highest cl
cat egTohsii Bsghl i gdftfss tihre d@mwidreonment al i mpact s
construction materi al

Conclusion

Thiresehmirghl idhverdsdeenvirofnmeinmlaaér i mpaeels, a
i ndustrial portal frame structures. Timber,

|l and use but | ower contributions to climate
i mpacts but nthiealhifgdire sftr epsotveat er ecotoxicit)
car-bohensive, contributing most to climate <c
These results -empbasnhnbhenatkbebnbdadéde I mportan
range of envi rfomime ndt¢ amp ri etpearcstisv.e LCA provid
stakeholders to make more informed Fabnhdrsust
research should focus on refining |ife cycl

electricity mixes and mat er i ail mpaocutr cmatge r iaanl
construction methods t o fnuarktgh eirn stuhpep obruti |stu setr
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Abstract

The conversion of carbon dioxide (CO ) into
promising pathway for closing the carbon cycle and reducing reliance on fossil fuels. However,

the widespread implementation of this technology is hindered bienbak related to process
efficiency. This paper explores the application of Process Intensification (PlI) as a
transformative strategy to overcome these limitations. We examine how advanced PI principles,
including the development of process integrati@m significantly improve the efficiency of

coO hydrogenation processes. The aim of this
I ncrement al I mprovement but a fundament al
hydrogenation technologies towards preaitand sustainable fuel production.

Introduction

The increasing concentration of atmospheric
carriers have positioned CO hydrogenati on
This process, which produces hydrocarbons like methanol or synthete; oftets a route to

store intermittent renewable energy in a che

hydrogenation reactors often operate under suboptimal conditions, facing issues such as
inefficient heat removal leading to catalyst deation, and limited mass transfer affecting

reaction rates. Process Intensification (Pl) addresses these core engineering challenges head
on. By rethinking process design, Pl aims to dramatically improve efficiency, safety, and
sustainability. Thispapeedt ai | s t he role of Pl in advancing
traditional reactor designs to create more effective and scalable solutions.

Process I ntensification and Its Role in CO
The efficiency of CcoO hydrogenati on i s fun
thermodynamics, and transport phenomena. Pl enhances these aspects through innovative
equipment and processing methods. Intensified reactors allow for precise tempenathale c

This isothermal operation not only preserves catalyst longevity but also enables the process to

run closer to its optimal thermodynamic window, maximizing yield and selectivity towards the
desired fuel products.

Future Outlook

The future of CO hydrogenation is inextrica
Research directions should focus on the synergistic design of catalysts and reactors, where the
catalyst is tailored for the specific transport environment ofire@nsified system. The
integration of PI principles with process control strategies for dynamic operation will also be
crucial for aligning fuel production with fluctuating renewable energy inputs. As these
technologies mature, Pl is poised to enablemldce al i zed fuel synthesis
from a waste product into a valuable feedstock at the point of emission.
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Conclusion

Process Intensification offers a paradigm s
technologies. By focusing on fundamental enhancements in heat and mass transfer, Pl strategies
directly address the key efficiency bottlenecks of conventional systdmnssvork underscores

t hat embracing Pl (S essenti al for unl ocki
accelerating its transition from a promising concept to a cornerstone of a sustainable energy
landscape.
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The investigation of chiral pharmaceuticals, the synthesis of pure enantiomers, and the
separation of racemic mixtures are of the utmost importance in the pharmaceutical industry.
Currently, one of the most effective approaches for such separations usehaf chiral
stationary phases, applicable to both analytical and preparative scales.

Multimodal polysaccharidéased chiral selectors represent the most widely employed class of
chiral stationary phases. Beyond traditional norptase separations, reverggthse, polar
organic, and polar oni ¢ chr omatographic veotsdafer many i | i zi
advantages, such as faster and more efficient separations compared tephagealonditions.

In this study, immobilized polysaccharitigpe chiral stationary phases were employed to
separate enantiomeric pairs of pyrimidine derivatives. The influence of mobile phase
composition was primarily investigated in the padaganic mode using various alwls.The
immobilizedtype selectors also permitted evaluation of solvents with lower environmental
impact, including ethyl acetate and dimethyl carbonate. Striicaiemtion relationships
between the chiral selectors and analytes, along with theirteffet chromatographic
parameters, were analyzed to investigate the nature of the chiral retention mechanism.
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Introduction

In this study, SBP was conjugated with SeNPs to synthesize SBP selenium nanoparticles
(SBR-Se), and response surface methodology (RSM) was employed to optimize the synthesis
conditions of SBFSe. The structural properties of SiB were characterized by multiple
analytical techniques, and its ah#patoma activity was evaluated both irraiitThe results
demonstrated that SBP is primarily bound to SeNPs through the adsorption of phenolic
hydroxyl groups, forming stable SB&e containing elemental selenium. Cadised assays
revealed that SBBe exhibited significantly enhanced antiprolifera effects against HepG2

cells than SBP or SeNPs alone. These findings suggest tha®&BPa promising candidate

for the development of antitumor pharmaceuticals, providing a theoretical foundation for the
design of novel seleniwiased structures amdlicidating their antliver cancer mechanisms.

Experimental

The SBP was purified by the water extraction and alcohol precipitation method, ar8eSBP
was synthesized by chemical synthesis. The synthesis parameters$e&S&fe optimized
throughCCD and RSM, and the material structure was characterized Byi§J\FTIR, XRD
and SEM etc. The anliver cancer ability of SBFSe was verified by CCK8 and clone
formation experiments.

Results

Polysaccharides are highly effective stabilizers for SeNPs synthesis due to their abundant
hydroxyl groups, complex branching structures, and large surface area, which significantly
improve stability Therelatively stable SBFSe complex is formethroughC-O/Se linkages or
stronginteractions with hydroxygroups Althoughthe structure of SBiSe ispredominantly
amorphouscertainpolysaccharidesdopta microcrystalline during theelenization of SBP.
Cellularassays demonstrattdtht SBRSesignificantly reducedhe survival rate of HepG2 cells
andinhibited the migration of liver cancer cells uitro. In summary, the conjugation of SBP

with SeNPs represents novelstrategy forpolysaccharide modification and its application in
cancer therapyjemonstratingpotential as @romisinig anticancer therapeutic agent.
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Abstract

Secondary metabolites of grapevine, particularly stilbenes such as resveratrol, play a key role
in plant defense mechanisms, making their reliable determination essential for a better
understanding of the vine's natural resistance to pathogens and mbgorst In this study, a
methodology based on solphase extraction (SPE) and higarformance liquid
chromatography coupled with a diedeay detector (HPLDAD) was optimized, developed,

and validated for the analysis of this compound in grape sanifilesmethod demonstrated

high accuracy and precision, along with the capability of detecting very low concentrations.
Furthermore, the use of simple, widely available, and-efisttive techniques enhances the
value of the applied methodology, makingvéll-suited for routine laboratory practices as well

as future research on the grapevine immune system and the advancement of viticulture.

Introduction

From the earlier evidence of grape consumption in the Paleolithic era [1] to its current
recognition as one of the most significant fruit species, the grapevine has undergone a long
process of development and selection. Today, it accounts for more thaof3B&oworld's
vineyard areas, and viticulture, beyond its economic importance, also plays a key role in
preserving tradition, national identity, and cultural heritage [2]. The viticulture in the territory

of today's Serbia dates back to the Roman Engpidegained strength during the Middle Ages.
Despite later challenges, including the devastation caused by the appearance of phylloxera
(Phylloxera vastatriXPlanchon) and the consequences of the numerous wars, this agricultural
sector in Serbia was successfully restored, adapted, and developed. Modern approaches to
viticulture often combine tradition and innovation, with growing emphasis on sustainability and
the vine's capacity to successfully cope with numerous challenges, including the pronounced
effectsof climate change [3] and increasing adaptability of pathogens and pests through various
mechanisms. Under such conditions, the adaptive potential of the grapevine becomes
particularly important, with secondary metabolites [4, Bbpecially stilbenésplaying a
significant role.Resveratrol is one of the most important members of this chemical group,
characterized by wetlocumented antimicrobial and antioxidant properfigs Although
naturally present in grapevine tissues, its intensive biosyntheisidused by diverse stress
factors, among which the most notable are infections with phytopathogenic microorganisms
[7], particularly fungi such aBlasmopara viticolaUncinula necatorandBotrytis cinerealn

this context, this compound limits infection spread by establishing an initial barrier that slows
down pathogen developmelmt, 8]. Consequently, resveratrol represents a crucial part of the
natural defense system and remains the focus of extensive research directed at enhancing vine
resistance thregh the plant's natural potential and identifying novel strategies in plant
protection.

To further examine the grapevinaefensive potential, it is necessary to first isolate the target
compound from the plant material and accurately determine its content. This requires the careful
selection and optimization of an appropriate extraction method. For the extraction of rekverat
from grapes, both conventional and unconventional approaches are used, including maceration,
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Soxhlet extraction[9], solidphase extraction (SPHWO], ultrasouneassisted extraction,
QUEChERS, enzymatic, and supercritical fluid extrac{ibh] [12]. The further choice of
analytical technique, and ultimately the specific analytical method, depends on the properties
of resveratrol, which is primarily a photosensitive and thermolabile comg&8hdro ensure

the accuracy, precision, and reproducibility of the analysis results, it is crucial to minimize
resveratrol degradation, both before and dutimg analysis. Therefore, higierformance

liquid chromatography (HPLC) with various types of detectors is most commonly used due to
its affordability, convenience, and widespread applicabjli}. Considering the above, this
research aims to optimize, develop, and validate an efficient extraction and analytical method
for the determination of resveratrol, as this process constitutes a crucial step towards advancing
scientific knowledge and promag the development of sustainable viticulture.

Materials and methods

Analytical standard dfansresveratrol (98.37%) from Dr. Ehrenstorfer (Germampetrans

isomer was included in this research due to its commercial availability, greater biological
activity, and higher presence in grapes, compared taithisomer. Acetonitrile, methanol

(HPLC grade), ethanol (99%), and acetic acid {CBIOH) (reagent grade) were purchased

from Fisher Scientific (SAD)UIltrapure water was purchased from J. T. Baker (Netherlands),

while formic acid (HCOOH) and ethyl acetate were figierck KGaA (Germany).

Standard solution was prepared by dissolving the analytical standard in a mixture of methanol
and water (50:50 v/v) with 0.1% HCOOH (v/vVv),
By its dilution, the series of working solutions was prepared in coratants of 0.06107.23

Og/ mL. The working solutions were kept in th
For the determination dfansresveratrol in grapes, higterformance liquid chromatography

with a diode array detector (HPLQAD) was applied. The whole process was optimized by
testing different sample preparations and solvent combinations as mobile phases.

The optimal conditions were selected according to the best resolution, aftenvalidetion of

the chromatographic method was carried out by defining the parantieessty, precision,
repeatability, accuracy, and limits of detection (LOD) and quantification (L{O&))

All procedures were carried out to determinetthesresveratrol content in grapes precisely.

Results and discussion

Considering the available literature data and our previous experience, this research employed
SPE extraction, which enables the selective extraction of stilbenes with minimal losses and
degradation. This method was optimized to reliably isolate analytescfiosen preparation
method was based on grinding frozen berries in the presence of the cold solvent, which proved
to be the fastest and least invasive approach, while preserving the content of resveratrol. This
procedure made it possible to obtain snfi@ttions and a homogeneous consistency, which
significantly increased the extraction efficacy. Compared to other procedures such as drying,
dehydration at elevated temperatures, and lyophilization, the applied method showed an
advantage in preserving theolabile compounds and avoiding additional technological
limitations due to high sugar content. During the optimization of the extraction, different
solvents such as ethyl acetate, ethanol, methanol, and acetonitrile were tested, showing different
efficiencies in terms of yield and reproducibility. Methanol proved to be superior to its purpose,
while the addition of acetonitrile at the final step of extraction improved it. Their combination,
therefore, represented an optimal solution.

Also, within this research, the HPEGAD method was chosen, considering that it provides
reliable quantification of resveratrol and has been widely confirmed for the analysis of stilbenes
in graped16].
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For the development of the method, the first step was to optimize the chromatographic
conditions to achieve the best resolution, sensitivity, and accuracy in the determinatios- of
resveratrol in grapes. Different combinations of mobile phases were examined, such as
acetonitrile and 1% C#COOH; acetonitrile and water, acetonitrile and 10% methanol (1%
CH3COOH), methanol and water (1% &EOOH), as well as acetonitrile and 0.1% HCOOH.
The most favorable separation was achieved using the last mobilerpgesdient mode, while
isocratic analysis did not show good peak separation in the matrix. The combination that proved
most effective for this analysis consisted of a mobile phase of acetonitrile (B) and 0.1%
HCOOH in water (A), with a column temperatwe 35 e C, a flow rate
detection at 306 nm (Figure 1). The gradient elution program was set as follows: B (%) 10 at O
min, 10 at 4 min, 50 at 18 min, 80 at 18.2 min, 10 at 20.2 min, and 10 at 26 min. The chosen
combination enabled cleaeparation of stilbene peaks and reduced interferences from the
sample matrix.
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Figure 1. Chromatogram ¢fansr e sver at r ol (1.07 Og/ ml) and
306 nm

For the method validation, linearity was evaluated at seven concentration leveld (7.Q3

eg/ mL) , wi t h an of ®b98% confiendng &tellet dinearity of detector
response, in accordance with ICH guidelifis]. The precision of the method was confirmed

by a low value of RSD% (0.19%), while the limits of detection (LOD) and quantification (LOQ)
were 0.0053 and 0.0160 g/ mL, indicating a
werein the range of 99.21106.25%, further confming the satisfactory extraction yield and

the suitability of the method for quantitative analysis in grape samples.

Conclusion

The optimized, developed, and validated HPDED method, with the optimized SPE
procedure, proved to be a reliable and efficient combination for the determinati@m®sf
resveratrol, with the capability of detecting this compound at very low concentrations. The
added value of the applied chromatographic and extraction methods is reflected in their
widespread use in laboratories, availability, and economic acceptabgikyngnthem suitable

for routine laboratory applications.
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Abstract
This study explores the interactions between ketoprofen, a poorly-saitdle NSAID, and
three surfactanés sodium cholate (SC), dodecyltrimethylammonium bromide (DTAB), and
Brij C10 (BC10p as well as the modulatory effects of Poloxamer 188 (P188) anddoér
407 (P407). Binding constants were determined using Bétlelgbrand analysis below the
critical micelle concentration (CMC), while micellar partitioning was assessed above the CMC

using Kawamurads approach. Jorhbodtsystenisontisanr e v e 8
exception in DTAB/P407 mixtures (1.67:1). DTAB showed the highest affinity for ketoprofen
( K = 81,386), particularly in combination w

hydrophobic interactions. SC and BC10 showedenate and low solubilizing capacities,
respectively. Poloxamers modulated micelle formation by altering CMCs and binding
behaviors: P407 exhibited synergistic effects with SC and DTAB, while P188 showed
antagonistic effects with SC and BC10. All Gibbsefre e ner gi es of partiti
indicated spontaneous solubilization, confirming micellar encapsulation as an effective strategy

for enhancing ketoprofen solubility. These findings contribute to the rational design of
surfactartbased drug delivery syems.

Introduction

Poor aqueous solubility of ketoprofen limits its bioavailability. Micellar solubilization using
surfactants and poloxamers offers a promising strategy for preformulation optimization. This
work investigates hosguest interactions at molecular and micellevels in surfactaint
ketoprofen systems, with or without poloxamer modifiers.

Experimental

UViVisspectrophotometry was used to monitor abs
BenesiHildebrand, and Kawamura equations were employed to determine complexation
stoichiometry, binding (K , and partitioning coefficients
using pyrene probe was used to determine CMCs.

Results and Discussion

DTAB combined with P188 or P407 enhanced ketoprofen solubilization through favorable
electrostatic and hydrophobic interactions (Figure 1). SC showed moderate performance, while
BC10 was least effective, likely due to its Aonic nature. The presence pbloxamers

modified CMC values and micelle stability. P407 showed synergistic behavior with SC and
DTAB, while P188's effect was more antagonistic, possibly due to hydrogen bonding with
surfactants [1, 2]. The spontaneity of solubilization was confirmed byg at i ve @G Y
across all systems involving micelles. The nh
in DTAB + P188 systems. At higher poloxamer concentrations, steric hindrance and hydrogen
bonding limited drugsurfactant interactions.
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Figure 1. The solubilization of ketoprofen in DTAB micelle

Conclusion

DTAB, particularly in combination with P188 or P407, exhibits the greatest potential for
solubilizing ketoprofen. These findings provide a scientific basis for selecting excipients in the
development of improved drug formulations.
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Abstract

Castoroil derivative polyamide 11 (PA11) is a promising candidate as a sustainable industrial
material,wherehigh-performance polymers are required. In this study the effect of a natural
clay, muscovite mica, on thermal resistance of PA1l is investigated. Mica/PA11 composites
were prepared by mettompounding to achieve samples with filler corgeoftup to 5 wt%
usingtwo particle sizes. Enhanced thermal stabiigsevidenced  an enhancettmperature

at maximum decomposition ratacrementdy an ae r a g e C wdre det8ctedvhichwere

higher in case of samples containing larger particles, while surface treatment changed the
contribution of the decomposition pathways. Comparing these findings with the results on
crystallinity ratio and water uptak#éheincreased thermal stability was attributed to the barrier
effect of the lamellar impermeable fillers.

Introduction

Polyamide 11,derived from castor oil, has been widely studied and applied as & high
performance industrial polymdn addition to its favorable mechanical propettiesas lower
environmental impacts than fosbidsed counterparg$]. On the other hand, as a thermoplastic
polymer, it tends to undergo thermal degradation, which is a widely investigated phenomenon
[2]. Clays have been reported to improve the thermal stability of polyamides, especially when
used as exfoliated fillef8]. Such effect of lamellar clays are attributed to the barrier effect of
the lamellar filler, altered crystallinity and the formation of protective gharbut in case of
polyamide interaction with the hydroxyl groups of the filler also can be taken into account,
which changes also the degradation pathisay

Present paper investigates the effect of muscovite mica on the thermal decomposition of
sustainable PA11 composites through thermogravimetric analysis. To evaluate the results
thoroughly, water absorption and results on crystallinity are also presented.

Experimental

Muscovite mica MU 101 (E»=17.7 nm, referred to as ML) and mica MU 2/1 56 nmm,
referred to as MS) were obtained from I merys
Arkema S.A. (Colombes, France). For surface modification of mica Geniosil APTE (Wacker
Chemie AG, Munich, Germany) was applied.

Organemodified mica samples (designated with T, while untreated mica WNthR) were

prepared with the addition of 1 wt% Geniosil APTE, which was mingled with distilled water

and mica, then stirred at 70 AC for 4 hours.
neutrality.

Raw materials were dried for 4 h at 80 AC b
26-44 (Labtech Engineering Co. Ltd, Samut Prakan, Thailand) twin screw extruder with a screw
diameter of 26 mm and an L/D ratio of 48 was used to prepare composites containing 1, 2 or

5 wt% of filler. Screw speed was 10 rpm, and zone temperatures varied betweed 180 A C .
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Differential Scanning CalorimetnfDSC) measurements were carried out on a TA Q200 DSC
instrument (TA Instruments Inc., New Castle, DE, USA) in fpghity nitrogen gas. Curves
bet ween 30 and 200 AC were evaluated from t
history. A hemitlwag sate aff te20 2A0Go0ling at 20
Crystallinity ratio (%) was calculated by using equation (1):

DO

o

— V4
o 7 Doah PTTP (1)

where [Hm is the enthalpy absorbed by the test sample during the melting prétess,
represents the enthalpy of melting if the polymer were 100% crystallisghe mass fraction

of the filler. Hm 1000f PA11 was taken as 226.4°3 [§].

To determine water absorptionyd-five specimens with dimensions of 20*20*2 mm were
dried at 80 AC for 48 hours, then weighed an
Water uptake was calculated by dividing the weight increase by the initial weight.

Results and discussion

In Figure 1 deconvoluted derivative thermogravimetric (DTG) curves of PA1l and the MS

TR5 composite are depicted. PAlIngrmally reported to show a single step decomposition,

where the temperature of the maximum rate shifts in the presence of[@llgksHowever,

deep research revealed that polyamides undergo at leastathermal decomposition irp N

in the regime of 35875 AC, which is foll 6@6d AlCy darotttoe
oxidation of chain air [8].
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Figure 1. Deconvoluted DTG curves of PA11 (A), and the MS TR5 sample (B).

In Figure 1 and Figure 2it is demonstrated that a significant shift to the higher temperatures
appears mainly in case of the main component in the presence of mica, while the contribution

of the sidepeaks at higher temperatures decreases. When increasing the filler concentratio

the intensity ratio of the main component overbalances that of the feature at around
430435 AC, and it i s -nmodife@sarspleg) Bamparing eunie Figare s ur f
2A and B, it can be stated that the surfaeattnent has a more significant effect on the
decomposition than the filler size. However, the maximum of the cumulatives pfiak
deconvolution indicate higher values in case of fillers with larges size (Figure 2
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Figure 2. DTG curves of MS (A) and ML (B) compositesak maxima of the cumulative
signals are added as maximum rate temperature.

Decomposition products at the highest decomposition rate ageHN8, HCN and CQJ[8]. In

our case interestingly a muttomponent peak was registered in the case of the neat PA11. The
lowest contributiorcan beattributed to the presence of the different additives, mamtie
plasticizer. Due to the presence of organic molecules on the filler surface, ttesiperature
components were more distinguishable in the case of the surface treated saimilkady, it

was reported previously that the temperature relatédett0% mass loss of graphene/PA11
compositexan beattributed to e volatilization of the plasticizer in the matrix, and it shifted

to higher temperatures due to the barrier effect of 1% graphene. However, at higher
concentration a decrease could be observed, presumably because of agglomeratign, but T
increased in all cases thank to the longer pathway of the volatile compounds within the
material [9].

Crystallinity degree also can modify the thermal degradation processes either through the free
volume among the chains atide diffusion of gaseq10], or changing the decomposition
kinetics[11]. In our case, crystallinitsihighelin case of MS samplmpared to that of PA11

while lower after incorporation of ML particle&xcept for MS UNTR sampleso clear trends

could be observedyhich is inconsistent with the decomposition data. On the other hand, water
uptake results within a sample type reflect similar trends to what was observed at decomposition
tests, provin@barrier effecf12]. Higher values at ML samples might be attributed to the lower
specific surface area and to the slightly decreased crystaliame boundary that decreases the
number of defect sites where the degradation initiates. In our case positive influence on the
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temperature conductivity can be ruled out as a cause of improved thermal stability, because of
the insulation behavior of neat midB].
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Figure 3. Crystallinity () and water uptake values at

Conclusion

Derivative thermogravimetric curves were analyzed to reveal the effect of mica on the thermal
stability of PA11. A positive shift in the decomposition temperature was observed, as well as a
concentration and surface chemistry dependent modification imtitestep decomposition
process. After comparing the results with water absorption and the crystallinity ratio, these
effects were attributed to the barrier effect of the lamellar mica particles.
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Abstract

Following habitat loss and fragmentation, biological invasion represents the greatest threat to
biodiversity conservation, and in protected areas it poses the most significant conservation
challenge.Invasive plant species are generally superior competitors in newly colonized
habitats, as they often exploit resources more efficiently, have lower resource requirements,
tolerate disturbances better, and lack natural enerhiesertheless, their environmental
requirements may differ substantially among speckisce the eradication of already
established populations and the restoration of the damage they cause are both costly-and labor
intensive, the most effective management strategy is to prevent their sphéadequires
mapping their current distribution, identifying the environmental factors that determine their
occurrence, and predicting areas most at risk of invasion.

Here, we investigated how soil parameters (clay, lime, and sand content; organic matter
content; wateholding capacity; groundwater depth; rooting depth) influence the distribution
of Common milkweedAsclepias syriaca one of the most widespread invasive plant species
in Hungary.We applied a generalized linear model (GLM) to compare soil parameter values
betweeninvadedandnonnvaded sites, aiming to identify
occurrenceFurthermore, we mapped areas currentiy- invadedbut potentially at risk of
invasion based on the examined soil parame@esidentified the soil parameter values most
characteristic of invadedointsand examined which currentlyon invadedlocations share
these value®ur results demonstrate that all examined soil parameters significantly affect the
occurrence ofA. syriaca and that a substantial proportionrafrt+ invadedareasn Hungary
show high susceptibility to invasion according to their soil characterifttosse findings
provide a valuable basis for targeted monitoring and early detection efforts, enabling more
effective prevention of. syriacainvasion in vulnerable habitats.
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Introduction

The rapid growth of industrial activitiegs the world in turn resultethighly usage of these-in
dustrial product of these organic dye pollutants. Industrialization, different technologies, and
consumption of nomenewable resources have grown at rapidly and polluting the enviroment.
These Organic pollutantaire series issuesincethey effect the environmentin different
dimension/sidedueto their effectson the living organism including human, plants, water as
well to all the nature. . Among these orgapollutants, environmental pollutant organic dyes
are the major one like synthetic dyes, such as Methylene Blue (MB), Rhodamine 6G (Rh 6G),
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Congo Red, Methyl orange and Violin have contributed significant amount different type of
chemicals to the pollution of water bodies, air and the environments in different ways.

It needs a modern ways to get energy from the sun,wind or other renewable ways for the sake
of the enviroment¥he synthesizedy-CsN4/TiO> composites were characterized using
Thermogravimetric analysis (TG),-pay diffraction (XRD), scanning electron microscopy
(SEM), Electron diffraction spectroscopy (EDX), Photoluminescence (PL) ardigiffuse
reflectance spectroscopy (DRS) to investe their structural, morphological, and optical

properties.

Experimental section
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Conclusion

The enhanced performance is attributed to the synergistic effect baejv@éh and TiQ,
where the heterojunction facilitates charge transfer and suppresses diedtron
recombination. This work highlights the potentialgg€:N4/TiO2> composites as enhanced,
efficient, lowcost photocatalysts for the treatment of -dpataminated wastewater and
offers insights into the rational design of visHight-active photocatalytic materials for
environmental protection due to degradatibime g-CsN4/TiO2 compositeshowspromiseas
ahigh-performancephotocatalystor thetreatmenbf wastewatecontainingdyesandother
organicpollutants.Its ability to effectively degradedyesunder both UV and visible light
makes it a potential candidate for environmental clgarapplications, especially under
natural sunlight.

Acknowledgements
Stipendium Hunguricum, and Government of Ethiopia.

References

[ 1dhang, L., et al . (2018) . Review of phot c
Mechani dmsf |l uencesEnandoamphitabdt CAdédsgqidgt, |
75780.

[ 2Y]i n, Z . et al . ( 20Tl 4 a s eDde sp hgont oacnadt asl yynstthse sf
degradatlon Borf v iorrognamme nct adly eS¢ i d B¢ @3 &9 BEOMRNn ol o ¢
[ 3]-TAH amn] $S.L,iF,.Ok asknM.,Ma h moWAI.G.E | s antaliyélo,

FuY. ,SWI,(202AZ). rriewvadletwhter e atordeyseto nt awans thneggwat er :
Ecotoxicological and health concerns of text
environment al safety.

92



31st International Symposium on Analytical and Environmental Problems

COMPUTATIONAL FLUID DYNAMICS SIMULATION OF MEMBRANE
FOULING MITIGATION USING 3D PRINTED TURBULENCE PROMOTERS

Aws N. Al-Tayawi'?, ZsuzsaRAnaCelc§ddlaaSHab®wt®s Kert @

Doctoral School of Environmental Sciencesiiversity of Szeged, Szege®FR5,
Hungary
2Department oEnvironmental Technology, Faculty of Environmental Sciences,
University of Mosul, Mosul 41002, Iraq
“Department of Biosystems Engineering, Faculty of Engineering, University of Szeged,
Szeged K6725, Hungary
"Corresponding authorawsaltayawi@uomosul.edu.iq

Abstract

Filtration systems are fundamental to water treatment, where achieving an optimal balance
between effective contaminant removal and sustainable operation is essential. Computational
Fluid Dynamics (CFD) offers a powerful approach for simulating fluid behavithin these
systems, allowing researchers to assess and optimize design parameters prior to experimental
validation. In this study, CFD simulations were conducted on a laborstaty ultrafiltration

unit (Millipore), configured to process 100 mL dairy wastewater. The setup comprised
several key components: a plastic mesh, a filter membranepaii®ed flow promoter, and a
rotating magnetic stirrer. A static pressure of 2 bar, applied via nitrogen gas at the liquid surface,
was used to drive filation. The primary objective was to characterize the hydrodynamic
behavior of the system, with emphasis on flow patterns, pressure distribution, and shear stress
profiles. Results revealed that the plastic mesh and Millipore filter were the principa¢sour

of hydraulic resistance, with the greatest pressure drop occurring across these elements. The
rotating stirrer improved mixing efficiency, while shear stress analysis identified localized
high-stress regions. Notably, the integration of the@Dtedspacer enhanced permeate flux

and reduced overall resistance, highlighting its potential for improving ultrafiltration
performance.

Keywords: Computer Fluid Dynami¢$itigation Membrane Fouling, Turbulence Promoters,
Ultrafiltration.
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Abstract

The study aim on the fabrication and investigation ofC\g3sPQs photocatalyst on the
surface of ceramic paper through precipitation method and immobilization of composite onto
ceramic paper by in situ and filtration, impregnation method. The integration of magnetite
(FesO4) and silver phosphate (ABQs) on ceramic paper results in high performance efficiency

of the material due to synergistic effect, improved charge separation, improved light absorption,
stability and durability, increased surface ared active site. The ceramic paper supports
uniform distribution of catalyst and since it can withstand high temperature, resist corrosion
and chemical attack as well as possess excellent heat and electrical barrier, hence fabricated
Fes04/Ag3:POs photocatalyst on the surface of ceramic paper leads it to be applied for water
treatment, photocatalysis and environmental remediation. Also, it has to be note that
immobilization of the Fg€O4/AgsPQs photocatalyst on ceramic paper is of great importance due
to the fict that ceramic paper prevent photocatalyst bleaching, allow good interaction of
pollutants and catalyst surface due to porous structure, enhance durability and allows reuse over
multiple cycles, in contrast most photocatalysts are tested on slurry siaspgystems in which

long term use is limited by particle aggregation, poor recovery and risk of secondary
contamination.

Under this study, the photocatalytic activity of the fabricated photocatalyst will be assessed via
methylene blue anthethyl orange degradation experiment. The fabricated photocatalyst will
be characterized by-ray diffraction (XRD), Scanning electron microscopy (SEM), Energy
dispersive Xray spectroscopy (EDX) before and after degradation experiments.

Keywords: magnetite silver phosphate, photocatalyst, ceramic paper, precipitation method,
immobilization.

Introduction

The increasing contamination of water sources due to industrial and domestic activities has
necessitated the development of efficient wastewater treatment technologies. Among various
approaches, photocatalysis has emerged as a promising method for degngainic pollutants

in contrast taconventional treatment methods, are often unable to completely remove organic
pollutants especially (POPs) leading to their accumulation in natural waters. Due to the
phenomena photocatalysis has gained strong inteyestastainable and efficient method for
degrading persistent organic pollutants (POPs) into harmlegsreddcts of CQand HO.

When magnetite FesOs) and silver phosphateA@sPQ:) are combined in aZ-scheme
heterostructursupported orceramic paper offers an effective solution due to the fact that
FexO4 provides magnetic properties for easy separation and enhances charge transfer, while
AgsPQy provide strong visibldight photocatalytic activity. The ceramic paper serves as a
stable, flexible, and heaésistant substrate, improving the durability atldws reuse over
multiple cyclef the photocatalyst. TherefoFesOs/AgsPQs@ceramic paper composite in this
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study is designed to efficiently degrade organic pollutants in wastewater under visible light,
offering a practical and sustainable approach to water purification.

Experimental

Catalyst Synthesis

Silver phosphwae é6pgtROsi zed via a precipita
(AgNO ) with various phosphate sources. Spec
phosphate precursor of N&#dMO L2 H O) were prepared separate
ratio under stirring. Upon mixing, a yell ow
was stirred for an additional 10 minutes, then the product was collected by centrifugation,
washed threemes with Milli-Q wat er, and dried overnight at

Ceramic Paper Support

As a photocatalyst support, commercial Alsitra KP1250 ceramic paper was used. It consists of
thermally stable mullite and polycrystalline alumina fibers, with high porosity and chemical
resistance. Circular paper s amverea@andusetfor a r a
catalyst immobilization.

Immobilization Techniques
Two approaches were explored for immobilizing the catalysts onto the ceramic paper:
1. Filtration based deposition
A total of 50 mgOJBdsPOcvaatsa |syusstp epnodwedde ri n 100
and ultrasonicated for uniform dispersion. The suspension was then véttated
through the ceramic paper discs. After fi
2. In situ synthesis on ceramic paper
The ceramic paper was immersed in precursor solutions, and the synthesis reaction (e.qg.,
Ag PO precipitation) was all owed to pr
phosphate, equi molar solutions of AgNO a
added to the support by submersion, allowing the reaction to occur in situ. After
synthesis, the papers were washed, dried, and stored under ambient conditions.
Photocatalytic testing of the immobilized catalysts is planned, while the activity of the
powdered materials has already been confirmed in previous studies using methyl orange under
visible light irradiation.

Results and discussion

We successfully immobilized photocatalytic nanomaterials onto ceramic paper (Alsitra
KP1250) using two different approaches: filtration anditn synthesis. Scanning Electron
Microscopy (SEM) confirmed the presence of the catalysts on the ceramic sagploown in
figure 1.

The two immobilization techniques yielded markedly different outcomes:

1 Filtration method resulted in a thick catalyst layer on the surface of the ceramic paper.
The coverage was visually more uniform and continuous; however, the adhesion was
weaker. Some material detachment was observed during handling and washing,
especially at the edges.

1 In-situ synthesisled to a more integrated catalyst layer with stronger adherence to the
ceramic fibers. Although the coverage appeared less homogeneous and slightly patchy,
the catalyst showed improved mechanical stability and resistance to washing.

In both cases, we observed partial leaching of the catalyst material, bussthesynthesized
samples were noticeably more resistant to bleaching.
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Photocatalytic activity of the immobilized catalysts has not yet been evaluated. Initial attempts
were hindered by technical challenges: our currenstabe reactor setup degraded the ceramic
paper during testing due to poor physical compatibility. Asesult, all photocatalytic
performance evaluations so far refer only to the powdered catalysts before immobilization.
Despite these limitations, our immobilization strategies proved viable, and future tests using a
modified or custorbuilt reactor (as outlined in our future plans) will focus on optimizing both
durabrllty and performance of the immobilized systems

Nhg 850 X Signal A =NTS BSD Date: SS ep 2025 5
WD = 11 B8 mm EHT =20.00 kv Time: 10:16:32

N T e
Figure 1. SEM image of ceramic paper before and after immobilized Mai®./ AgsP Oy

Conclusion

This study aimsto bridge the gap betweeiundamental materials scien@nd scalable
environmental technologidsy integrating catalyst synthesis, ceramic paper immobilization,
and systenievel design.
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Abstract

Kynurenic acid (KYNA) is an endogenow®mpound produced through the Kynurenine
pathway. It exhibits neuromodulator and neuroactive properties by regulating several
neurotransmitters suches d opa mi n e, auinobugymca acie , (GABA) and
acetylcholine (Ach) Thus, KYNA is involved in most of CNS disorders including

Huntingtonds di seasdd| zRar menésnbemdnseasand

However, wherKYNA it is administered as a drug externaltyhas a limited permeability in

the bloodbrain barrier (BBB). For that reason, newly synthesized KYNA analogs with better
BBB permeability and enhanced pharmacokinetics were presented as an alternative to KYNA.
We aimed in this research to determine the concentratidif A analogues in an in vitro rat
blood brain barrer model using a highly sensitive and analytical method and determine the
Log P and Log D of these analogues as well [3,4,5].

An efficient targeted UHPL®IS/MS method was developed and validated for the
simultaneous determination of KYNA analogues in the brain homogehlaésoptimized
electrospray ionization (ESI) multipleaction monitoring (MRM) mode was utilized in the
massspectrometric detection (MS/MS). The to determine the quantifier and qualifier of KYNA,
and optimize the ESI and MS/MS parameters, a flow injection method was used. The
fragmentation behavior of KYNA analogues was studied ubiadighresolution tandem ass
spectrometry MS/HRM3.og P and LogD values were determined experimentally using the
shakeflask method.

KYNA analogues were separated and measured with a total run time of 10 minutes method.
The UHPLCGMS/MS method was fully validateatcording to ICH guideline M10 bioanalytical
method validation.The developed methowas successfully applied to quantify KYNA
analogues in an in vitrrat blood brain barrier model and Log D results were correlated with
the predicted values.

Keywords: Kynurenic Acid, UHPLGMS/MS, Log P, Log D, Kynurenic Acid Analogue

97



31st International Symposium on Analytical and Environmental Problems

Acknowledgments: Project no. TKP202EGA-32 has been implemented with the support
provided by the Ministry of Innovation and Technology of Hungary from the National
Research, Development and Innovation Fund, financed under the TKEPDRIXfunding
scheme. This work was sumed by National Research, Development, and Innovation Office
NKFIH through projects: National Laboratory of Translational Neuroscience (NLTN)
Neurodevelopmental disorders” "Adult nervous system disorders" -@RRE21-2022
00011).

References:

[ 1] Mol n8r , K. ; Léorinczi, B. ; Fazakas, C. ;
llisz, I.; Krizbai, I.A.; Wilhelm, I.; et al. SZRL04, a Novel Kynurenic Acid Analogue with

High Permeability through the BlooBrain Barrier.Pharmaceutics 202113, 61.
https://doi.org/10.3390/pharmaceutics13010061

[2] Alves, L.d.F.; Moore, J.B.; Kell, D.B. The Biology and Biochemistry of Kynurenic Acid, a
Potential Nutraceutical with Multiple Biological Effects. Int. J. Mol. Sci. 2024, 25, 9082.
https://doi.org/10.3390/ijms25169082

[B] Kov8cs, V.; Remzséo, G.-SzWKKRirmP.c;ziR®nfzes ,Be
L.; Domoki, F. The Kynurenic Acid Analog SZR72 Enhances Neuronal Activity after Asphyxia
but Is Not Neuroprotective in a Translational Model of Neonatal Hypoxic lschem
Encephalopathy. Int. J. Mol. Sci. 2021, 22, 4822. https://doi.org/10.3390/ijms22094822

[4] Domoki-Sz¥ki, TVth Kovs8cs, V.; RemzsR, G.
R. Differential Effects of Hypothermia and SZR72 on Cerebral Kynurenine and Kynurenic
Acid in a Piglet Model of Hypoxidschemic Encephalopathy. Int. J. Mol. Sci. 2028, 14522.
https://doi.org/10.3390/ijms241914522

[5] Arnott, J. A., & Planey, S. L. (2012). The influence of lipophilicity in drug discovery and
design. Expert Opinion on Drug Discovery, 7(10), 855,
https://doi.org/10.1517/17460441.2012.714363

98



31st International Symposium on Analytical and Environmental Problems

PosterProceedings

99



31st International Symposium on Analytical and Environmental Problems

MOLECULAR NUTRITION MEETS ENVIRONMENTAL SCIENCE:
A REVIEW OF NOVEL BIOACTIVE COMPOUNDS AND THEIR
ECOTOXICOLOGICAL IMPACT

Mirela Ahmadi?, loan Pet, Lavinia Stefl, Gabi Dumitrescu, Liliana PetculescuCiochinat,
Marioara Nicula-Neagu, Igori Baltal, Bogdan Pet, Pascalau Raul, Dorel Droncat

Department of Biotechnology, Faculty of Bioengineering of Animal Resources, University of Life

Science AKing Mihai | 1Ai300645,Catea Aradului $18, &onania T i mi
2’ nternational relations department, Faculty
Mi hai I A f r om Tii 300645 Caleaa®radului T19,/Rontiaa r a

e-mail: email: ioanpet@usvt.ro; doreldronca@usvt.ro

Abstract

Molecular nutrition has introduced a range of novel bioactive compourdsding synthetic
micronutrients, bioactive peptides, and nanoformulations, designed to ertealte and
metabolic function. However, their fate in the environment remains largely unexplored. These
compounds can enter ecosystems through excretions, agricultural runoff, or industrial
processes, with potential impacts on soil and aquatic organidmss.review examines the
environmental pathways and ecotoxicological risks associitd emerging nutritional
molecules. Analytical techniques such asMS/MS and HPLC for detecting these substances

in environmental matrices are discussed. Current regulatory frameworks often overlook these
compounds, despite evidence of bioaccumulati@ndocrine disruption in netarget species.

By linking biotechnology, analytical chemistry, and ecotoxicology, this paper highlights the
urgent need for environmental risk assessments in the development of future nutritional
products. A sustainable apph to molecular nutrition must consider both human health
benefits and ecological safety

Introduction

Molecular nutrition is an interdisciplinary field at the interface of biochemistry, genomics, and
nutritional science, exploring how nutrients and bioactive food components influence cellular
processes and gene expression. The rise of precision nutritidnb@technological
advancements has led to the development of novel bioactive compounds, including synthetic
micronutrients, functional lipids, bioactive peptides, and nanocarriers for targeted delivery.
These innovations aim to improve metabolic headttiuce disease risk, and personalize dietary
interventions. However, while their physiological benefits are increasingly documented, their
environmental fate and potential ecological risks remain largely tindestigated .

Upon ingestion, many of these compouhas their active metabolitésare excreted via urine

and feces, entering wastewater systems or agricultural environments through manure and
sludge application. Industrial production also contributes to environmeigalsee Current
wastewater treatment facilities are often not equipped to remove complex bioactive molecules,
allowing their persistence and bioaccumulation in ecosystems. Additionally, nanoformulations
designed for enhanced delivery may exhibit unexpeuigoility, toxicity, or interactions with

other environmental contaminants.

This review explores the ecological implications of novel compounds used in molecular
nutrition. It addresses their classification, environmental pathways, detection methods,
ecotoxicological effects, and the gaps in current regulations and risk assessategies. By
bridging molecular nutrition and environmental/ecological science, the paper highlights the
need for sustainable innovation that considers both human health and ecological integrity.
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Novel chemicals inmolecular nutrition

The scope of molecular nutrition has rapidly expanded beyond traditional nutrients to include
a wide range of engineered bioactive compounds that exert targeted effects at the cellular and
molecular level. These compounds can be classified into severgbdas(figure 1)

A Synthetic micronutrients: Modified versions of
essential vitamins and minerals with enhanced
bioavailability or stability (e.g., methylated B
vitamins, chelated minerals).

A Bioactive peptides: Short amino acid sequences

Synthetic
Micronutrients

N /

Nanodelivery
Systems

derived from protein hydrolysis, exhibiting
Novel ; : .
Hioactive antihypertensive, antioxidant, and
Compounds immunomodulatory activities [1].

A Functional lipids: Structured lipids and synthetic
omega3 analogs designed to influence lipid
metabolism and inflammation [2].

A Phytochemicals and nutraceuticals: Concentrated

/ N

Bioactive Nutraceuticals
Peptides and

Phytochemicals

Functional
Lipids

plantderived compounds like curcumin, catechins,
and resveratrol, often with astiflammatory or
antioxidant properties {8].

A Nanodelivery systems: Liposomes,
nanoemulsions, and polymeric nanoparticles are
employed to improve stability, solubility, and
targeted release of active compourtls [

These substances are increasingly present in
functional foods, dietary supplements, and fortified
animal feeds. While they are generally regarded as safe for human use, their biochemical
complexity may result in environmental persistence and unexpected biological activittangedn
organisms (figure 2). For instance, nanoencapsulated compounoesisagegradation or promote
co-transport of other environmental pollutants, increasing their ecological foo#fprint |

Figure 1.The main classes of nove
bioactive compounds involved in
molecular nutrition
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The continuous development and commercialization of these compounds demand a closer look
at their life cycle, particularly postonsumption and disposal. Given the complexity of their
structures and the novel formulations involved, it is critical to asisesdongterm interactions

with environmental matrices, especially aquatic and soil ecosystems

Environmental pathways andmechanisms

Novel compounds used in molecular nutrition enter the environment through diverse and often
overlooked pathways. One primary route is human and animal excretion, where unmetabolized
compounds and their transformation products are released into wast&tabelard sewage
treatment plants (STPs) are often not optimized to degrade these complex molecules, allowing
them to reach surface waters or accumulate in sligjge [

Agricultural runoff represents another significant pathway. Nutfierified feeds and
veterinary supplements administered to livestock result in manure rich in bioactive residues.
When used as fertilizer, these residues can leach into soil and wasnsysurthermore,
industrial discharge from nutraceutical manufacturing processes can introduce high
concentrations of active compounds directly into aquatic systems.

Nanoformulations pose unique concerns due to their small size and surface reactivity. They can
penetrate biological membranes, bind to soil or sediment particles, and persist under environmental
conditions that would degrade conventional compoudldsSpme may facilitate the transport of
heavy metals or other contaminants, creating synergistic toxicity effects (figure 2).

Understanding these mechanisms is essential for predicting exposure levels in ecosystems and
evaluating the potential for bioaccumulation or ecotoxicological impact

Analytical techniques fordetection

Detecting emerging bioactive compounds in environmental samples requires advanced
analytical methods capable of handling complex matrices and low analyte concentrations. The
most widely used techniques include:

A Solid-phase extraction (SPE): Used for sample

Bl INDUSTRIAL  pre-concentration and cleanup.
CONSUMPTION X . )
L et Emerging technologies such as biosensors and-nano

enabled detectors offer potential for reade, in-situ

analysis, though they require further validation. A
key challenge remains the lack of standardized
protocols and reference materials for many novel

v

PUENEN
EXCRETION I ~INDUSTRIAL™ ;
—— WASTE !
1

v v D, £

e T compounds, limiting the comparability and
AGRICHLTDRE ITREATMENT pLANT\ reproducibility of results across studies.
A Liquid Chromatography coupled with Tandem
1l RUNOFF { Mass Spectrometry (L&IS/MS): Offers high
[ . specificity and sensitivity for quantifying trace levels
SOIL —( SURFACE WATER . .
in water, soil, and sludgd.()].

A High-Performance  Liquid  Chromatography

i
1
1
1
1

| LEacHiNG (HPLC): Commonly employed for separating
v structurally similar compounds, esply plant
SOIL ATMOSPHERIC 1
' \ st derived substances.

Ecotoxicological evidence

Initial ecotoxicological studies suggest that novel
nutritional compounds can pose risks to various
environmental organisms. For instance, bioactive

Figure2. Major pathways through
which bioactive otritional
compounds enter amdove through
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peptides and synthetic antioxidants have been shown to affect the reproductive systems of
aquatic invertebrates and fish at sublethal concentrati@ds Functional lipids and
polyunsaturated fatty acids, when accumulated in sediments, may alter microbial community
structures and enzyme activities.

Of particular concern are nanoencapsulated compounds, which can exhibit enhanced
bioavailability and cellular uptake, leading to oxidative stress, inflammation, or DNA damage
in nontarget organismslp]. Studies on Daphnia magna and zebrafish embryos exposed to
nanoparticlebased formulations of curcumin or resveratrol have reported impaired
development and increased mortality]f

Additionally, phytochemicals like genistein and catechins have demonstrated estrogenic or
endocrinedisrupting effects in aquatic species, raising concerns about their release in
significant quantities through wastewated][1

While shortterm toxicity is increasingly documented, data on chronic exposure, mixture
effects, and longerm ecosystedevel impacts remain scarce. The interaction of these
compounds with existing pollutadtssuch as heavy metals or pharmaceut&asuldproduce
synergistic or antagonistic effects, further complicating risk assessments.

Critical gaps and opportunities for advancement
Despite the increasing production and consumption of bioactive nutritional compounds,
environmental risk assessments remain limited. Regulatory agencies often do not require
ecotoxicological evaluations for compounds considered safe for human use, léading
significant regulatory blind spots.
One major gap lies in toxicological data, particularly concerning chronic exposure and sublethal
effects. Many compounds are assessed only for acute toxicity, neglecting their potential to
bioaccumulate or interfere with hormonal systems. Furthermorejtimahilchallenges persist
due to the lack of validated detection protocols, reference standards, and environmental
occurrence data.
Future research should prioritize:

A Standardized testing frameworks for environmental safety of nutritional compounds

A Life cycle assessments that include environmental endpoints

A Development of biodegradable or esafe formulations following green chemistry

principles

Interdisciplinary collaboration between nutrition scientists, ecotoxicologists, analytical
chemists, and policymakers is essential to close these gaps. The integration of environmental
considerations early in the product development pipeline will helprertkat advances in
molecular nutrition are sustainable and do not compromise ecosystem health.

Conclusion

Molecular nutrition offers exciting health benefits, but its environmental dimension must not
be overlooked. As novel bioactive compounds become more prevalent, understanding their
pathways, persistence, and ecotoxicological effects is essential. Im@oaigtical methods,

robust environmental assessments, and interdisciplinary collaboration are urgently needed. By
integrating environmental safety into the development of nutritional products, we can ensure
that innovation supports both human wedling anl ecosystem health. Sustainable nutrition
must not end at the bodyit must extend to the planet.
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Abstract

The rise of antibiotigesistant bacteria over the past decade has increased the need for new
materials and methods for disinfecting water and surfaces. Ultra@qlelvC) irradiation is

still a strong germicidal agent because there is minimal micrasedtance to this wavelength

[1]. However, the low UVC content in growtelel sunlight limits its direct use. Photonic-up
conversion materials that can efficiently turn longavelength solar radiation into UVC offer

an appealing and cesffective way ¢ improve disinfection efficiencf2]. At the same time,

some yttriumbased compounds have natural antimicrobial properties. These properties come

from either the release of Y] ions or- inter
mode bactericidal effe¢8,4]. In this study, we present the quicksedid at e synt hesi s
as a host material for Prj d oqonvergon enlissiank i n g

in the germicidal UVC range and for noadiative antibacterial effects We sy nt hesi zec
using two different yttri umenper&wewpolslenved: ¢ o mn
Y O nanoparticles. We t hor ourgyHifrgctioo (KRD),act er i
scanning electron microscopy (SEM), Foutiensfam infrared spectroscopy (FTIR), WV

Visi NIR spectrophotometry, dynamic light scattering (DLS), and thermogravimetric analysis
(TGA). We systematically assessed how the type of precursor affects reaction kinetics, phase
purity, and microstructural developmnte The results show a significant impact of precursor
morphology and reactivity on the synthesis results. Using pdly®lr i ved Y O nano
allows for the creation of phageur e Y BO at just 800 AC in und
commercialppcur sor requires temperatures above 9f
similar conversion, often |l eaving some Y O
down on energy use and processing tiitowm but a
high-temperature, longluration techniques. These findings suggest that engineering the
precursor can greatly improve YBO producti
saving approach to advanced halagsesinsaddreveni al s f
disinfection and antimicrobial technologies.
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Abstract

A series of three cubic silsesquioxanes, containing either the original organic function (SH)
(silsesquioxan@, SH_SS), a derivatized one (BEl) (silsesquioxan&, A_SS) or completely
chloro derivative (silsesquioxaide Cl_SS) were obtained by acid hydrolysis of three organo
trialkoxysilane (3aminopropyltriethoxysilane, -Bercaptopropyltrimethoxysilane and- 3
cyanopropyltriethoxysilane). The structures were investigated througty Xingle crystal
diffraction, spectratechniques and elemental analysiach silsesquioxane compound was
incorporated into a polymeric matrix of low molecular weight polydimethylsiloxane. After the
incorporation of the silsesquioxanes, the matrix crosslinking was performed resulting in free
standing films. The composite riils were investigated by dynamic vapour sorption (DVS)
analysis, scanning electron microscopy (SEM), stmtsmn measurements and dielectric
spectroscopy. Thermal behavior was studied by thermogravimetric analysis and differential
scanning calorimetry. Thpresence of the siloxane moiety in the materials, improves due to its
surface energy effect the compatibility between the silsesquioxanes and the silicone matrix,
thus ensuring good mechanical properties. The biological compatibility was tested ler all t
composite films. Investigations on hybrid membranes surface, based on the water vapor
sorption data, have demonstrated that on their surface existsizaabpores. The values of
water vapors sorption capacities increase in the following order: P_CI<SS
P_SH SS<P_A_SS. Consequently, in accordance with our results, for obtaining a good
membrane with superior characteristics for environmental applications it is necessary to ensure
a high pore density and a high permeability of the-fte@ding film memlane.

Introduction

The main goal of this study implies the development of dpigtiormance systems based on
new polymeriehybrid materials that will be used in the advanced treatment processes for water
purification [1-2]. Such new materials include polyrteased hybrid mermbnes with
adsorption properties. The acid hydrolysis of three orgaalkoxysilane (3
aminopropyltriethoxysilane, -Bhercaptopropyltrimethoxysilane, and 3-
cyanopropyltriethoxysilane) resulted in the formation obic silsesquioxane$ ,2 and 3,
respectivelycontaining either original organic function (Sk),(derivatized one (NCI) (1)

or completely unexpected chloro derivati@®[3-6]. Three different weldetermined complex
structures containing siloxane moieties were incorporated into a polymeric matrix based on a
polydimethylsiloxane of low molecular weight. After the incorporation of the silsesquioxanes,
the matrix crosslinking wagerformed wih tetraethylorthosilicate, resulting in frestanding

films. The films were investigated by dynamic vapour sorption (DVS) analysis,i Stiress
measurements. The presence of the siloxane moiety in the ligand (by its surface effect)
improves the compdtility between the components ensuring good mechanical properties.
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Experimental

In this study, we report the preparation and characterization of new POSS composite
membranes. The structure and chemical composition of the new materials obtained were
estimated on the basis of IR spectraray diffraction and thermogravimetric analysiile
morphology was studied by SEM and water permeability, water vapour isotherms for textural
properties. Thermal properties of the new membranes were determined by thermogravimetric
analyses. The effect of silsesquioxanes introduction in the polymexhoat the mechanical
properties of the membranes was also studied. Thermal behavior was studied by
thermogravimetric analysis and differential scanning calorimetry. Moisture sorption capacity
was evaluated by water vapour sorption in dynamic regimebitegical activity was also
tested for the three compounds.

Materials

Octakis(3ammonium chloridgropyl)octasilsesquioxane 1) octakis(3
mercaptopropyl)octasilsesquioxang),( and octakis(@hloropropyl)octasilsesquioxane3) (

were obtained by the acid hydrolysis of the three ordaalixoxysilane above mentioned.

The low molecular mass (Mn = 48000 g/moledlydimethylsiloxaneJ , -diol, PDMS, was
synthesized according to the already described procedure [4]: cationiopengg
polymerization ofoctamethylcyclotetrasiloxana the presence of a cation exchanger as
catalyst.

Equipments

Fourier transform infrared (FIR) spectra were registered using a Bruker Vertex 70RFT
spectrometer. Analyses were performed in the transmission mode in t4@@D@M' range,

at room temperature, with a resolution of 2'camd accumulation of 32 scans. The samples
were incorporated in dry KBr and processed as pellets in order to be analyzed. The NMR spectra
were recorded on a Bruker Avance DRX 400 MHz Spectrometer equipped with a 5 mm QNP
direct detection probe andgzadients. Spectra were recordedCDCk or DMSO-ds, at room
temperature. The chemical shifts are reporte
peak. The carbon, hydrogen, and nitrogen contents were determined by standard négods.
thermogravimetric analyses were performed on STA 449F1 Jupiter NETZSCH (Germany)
equipment. The measurements were made in the temperature rar@@°@0under a nitrogen

flow (50 mL/min) using a heating rate of 2G/min. Dynamic water vapor sorption (DVS)
capacity of the samples was deterad in the relative humidity (RH) rangé&dd % by using

the fully automated gravimetric analyzer IGAsorp produced by Hiden Analytical, Warrington
(UK). An ultrasensitive microbalance measures the weight change as the humidity is modified
in the sample chamber at a constant regulated temperature. The measurement system is
controlled by a software packag8&tressstrain measurements were performed on dumbbell
shaped cut samples from thin films on a TIRA test 2161 apparatus, Maschinenbau GmbH
Ravenstein, Geramy. All samples were measured three times and the averages of the obtained
values were taken into consideratidintibacterial and fungicidal activities of silsesquioxanes
functionalized with ammonium chloride (1), mercaptopropyl (2), and chloropropyl groups (3)
were evaluated by performing "in vitro" tests against pure culture of three fungi species
(Aspergillus nigr, Penicillium frequentans, Alternaria alternata) and against both -Gram
negative (Pseudomonas aeruginosa) and asitive (Bacillus polymya) bacteria.

Results and discussion

Three new membrane materials with three new silsesquioxaregnal organic function (SH)
(silsesquioxane 2, SH_SS)derivatized one (NECI) (silsesquioxane 1, A_SS)completely
substituted chloro derivative (silsesquioxane 3, CI_SS) with a polymeric matrix of low
molecular weight polydimethylsiloxane were obtained and characteriadér the
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incorporation of the silsesquioxanes, the matrix crosslinking was performed resulting in free
standing films. Thermal behavior was studied by thermogravimetric analysis and differential
scanning calorimetry (Figure 2). Moisture sorption capacity was dedllsy water vapour
sorption in dynamic regime. The biological activity was also tested for the three compounds.
Three different molecular or polymeric weletermined complex structures containing siloxane
moieties were incorporated into a polymeric mabased on a polydimethylsiloxane of low
molecular weight. After the incorporation of the silsesquioxanes, the matrix crosslinking was
performed, resulting free standing films. The films were investigated by dynamic vapour
sorption (DVS) analysis, strésdrain measurements (Figure 1). The presence of the siloxane
moiety in the ligand (by its surface effect) improves the compatibility between the components

ensuring good mechanical properties (Figure 3).
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Figure 1. Sorption/desorption isotherms fq
the membranes

Figure 2. Thermogravimetric curves
for the new membranes
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Figure 4. Biological activity for the
membranes

E.coli E.coli E.coli
dP_SH_SS > dP_CI_SS > dP_A_SS

Addition of different type of POSS [3] into the polymeric membranes resulted in the
enhancement of pore sizes in longitude compared with pure P membranes. The dense top layer
and the separated pore structure of the pure P membranes changed to thekinger i
interconnected pores after addition of PO$&e bactericidal performance in environmental
applications of the new blends with characteristics microarchitecture, controlled porosity, and
higher hydrophobicity, is measured by its ability to maintairbtiance between the biological
selectivity and membranes functionalization as disinfection materials (Figure 4). The inhibition

of E. colito P_SH_SS was more pronounced than the inhibition for P_C|_SS, P_A _SS and P

membranes:
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Conclusions

Functionalized silsesquioxane®re used for designing new materials with higinformance
characteristics in order to apply them in membrane systems for wastewater tredtmsent.
properties of materials generated by the structural properties of the polymeric chains and the
history of the films influence the surface morphology indicating that the prepared membranes
could be applied in wastewater treatmeritration properties of the composite silicone
membranes have demonstrated the suitability of these to act as selective barnetsng the

free transport of water vapor through the pores. Evaluation of the applicative potential of the
membranes, tested in terms of antimicrobial activity, confirms their excellent performance as
potential candidates in the field of wastewater ttnemt. New RPOSS membranes with
improved adsorption and permeability were prepared and characterized in order to use them in
environmental applications, like gas separation or water treatment. The incorporation of the
silsesquioxanes nanoparticles ateléint concentrations to the polymer has a good impact on
the morphology, surface characteristics and performance of the obtained membranes. The
results showed that the addition of the silsesquioxanes enhance the formation of pores in the
principal layer ascompared with the principal layer in pure polysiloxane membrane. The
silsesquioxanes nanoparticles improve the surface characteristics and the permeability of the
membranes making its better candidates for environmental applications. AllR@S8
nanoconposite membranes presented higher porosity in comparison with the pure P membrane.
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Abstract

In the present study we introduced ion mobility separation mass spectrometry (IMS MS) for a
comprehensive analysis of the changegangliosidepattern inhuman adult hippocampus
affected bytemporal lobe epilepsy (TLB)s. normal hippocampuand discovery of disease
associated species.

Introduction

Epilepsy represents a neurological disorder manifested by recurrent seizures caused by
damaged brain cells generating abnormal electrical signals. TLE is the most common type of
epilepsy and over the years was approached by imaging, electroencephalogegiiing,
histological and molecular methods, however it still remained poorly undergigod
Gangliosides (G§ are implicated in modulation of neuronal excitability via interactions with

ion transport systems, which is alterddring epileptic seizuge[2]. Therefore, here, we
comparatively analyze the gangliosidome of normal and epileptic hippocampus using the most
advanced MS technique.

Experimental

GG were extracted from the hippocampus of a 28fgrale affected by temporal lobe epilepsy

(sample 28TLEHS) and from a normal hippocampus of a 63 y.o. male, used as the control
(sample 63CTRL)IMS MS experiments were conducted on a Synapt G2S (Waters) equipped
with a nanoESI source at 1.3 kV ESI 'amMsd 25 V
wave Vel odiMSywavé keight40lVsMS/MS experiments were performed by CID

using collision energies within (380) eV.

Results and discussion

IMS MS analysis conducted under identical parameters for both 2818.Bnd 63CTRL
hippocampal tissue, revealed significant differences in GG profiles between the two samples.
A total of 217 ions corresponding to 192 GGs were identified in 28fBEcomparé to 156

ions assigned to 137 distinct species in the healthy brain. Most structures were polysialylated
and showed variations not only in sialylation degree and glycan core composition but also in
ceramide structure. Additional modifications such as fyedien, O-acetylation, and GalNAc

or CH3COQO- attachments were detected. The comparison revealed marked dissimilarities in
GG expression and structure between epileptic and normal tissues. Notably, thesbckated
gangliosidome exhibited higher overall sialylation, with a predominance of-pbepda, and
octasialylated species. This could reflect a compensatory mechanism or result from altered
neuronal excitability in the diseased hippocampus. Althougarndl trisialylated gangliosides
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were more present in TLE sample, GT species were more abundant in CTRL (31.8%) than in
TLE (28.2%).Another notable finding is the elevated GD3 expression in 28HIBE6.3%)vs.
63CTRL (2.9%), supporting its association with neuronal death in epilepsy and its potential
role in TLEHS pathogenesis and progressidModified gangliosides also differed in
expression pattern, for instanc®:acetylated structures were underrepresented in TLE,
potentially indicatingissue deterioration as a consequence of iksade Further, structural
characterization was achieved via CID MS/MS analysis under varying collision energies in the
transfer cell. These optimized conditions produced relevant fragment ions, crucial for precise
structural elucidation and isomer identificati

Conclusion

IMS MS and CID MS/MS discovered a higher number of GG structures associated to TLE than
reported before, differences in their expression in the hippocampus affected by epslepsy
normal hippocampus and indicated the sialylation @ratetylation of the species as general
markers of this pathology of the temporal lobe.

Acknowledgements

This work was supported by the Romanian National Authority for Scientific Research,
UEFISCDI, through the projects PIN-P4ID-PCE20200209 and PNV-P22.1-TE-2023

0175.

References

[ 1] J. De Fel i p@il, A. Rastahauské#ite, R 1P .8Botd, & £5. Presmanes, M.T.
Ruiz, Semin. Ultrasound CT MRI. 28 (2007) 40%5.

[2] R. Ica, K. MlinacJerkovic, K. Ili, T. Sajko, C.V.A. Munteanu, A.D. Zamfir, S. Kalanj
Bognar, Molecules. 27 (2022) 4056.

112



31st International Symposium on Analytical and Environmental Problems

REINTEGRATION OF SEASHELLS WASTE FOR WATER PURIFICATION

Alexandra loana Bucu, Raul Alin Bucur, Radu Banica

National Institute of R&D for Electrochemistry and Condensed Matter,
144 Dr . Au-PaléanuPRER0D569sTaonisoara, Romania
e-mail: alexandra.i.bucur@gmail.com

Abstract

Phosphorus released into water bodies in high amount leads to eutrophication,
stimulating the ovegrowth of algae and aquatic plants. Phosphate, extensively used as
fertilizer, is carried away from soils and reaches water bodies. Sometimes its removal fro
wastewaters is a matter of concern since the excess of thisnaturecauses eutrophication
phenomena, and it is also present in many industrial processes, which is another source of
possible overgrown levels. The natural resources of phosphaterésg.are being consumed
faster than they can regenerate, being a finite supply.

Natural materials and methods are preferred for collecting excess phosphorus from
water, offering the possibility of reusing it. The adsorption of ions onto natural materials, such
as exoskeletons of marine shells, is a-tmst and efficient method of r&@wing ions from
polluted waters. Seashells are abundantly produced all over the world and are considered
hazardous in specific circumstances, reason why ways to ecologically integrate them are
pursued.

The adsorption process can be enhanced by the use of biomass, grown on an adsorbent.
A different way to enhance the efficiency of the adsorption process is the modification of the
adsorbent surfacdn this study we present the modification of marine exoskeletons in a
controlled approach, by simple chemical methods, and the testing of these materials as
adsorbents for wastewater treatment. Results have shown that modified exoskeletons offer an
increagd adsorption compared to raw exoskeletdhs approaclalso represents a strategy to
reintegrate these wastes, which are actually valuable resources.
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Abstract

The global demographic is shifting towards an older populadiod this shift is accompanied

by anincrease in orthopedic and dental clinical interventions involving metallic implants such
as Tt and Ti alloybased implants [1]. These metals are biocompatible and possebg&ad)
properties. By coating their surface with calcium phosphates, theyat®me bioactive [2].
Calcium phosphates are ceramic materials made of calcium and phosphate ions, identifiable via
their Ca:P atomic ratio. The chemicadmposition of some representatives resembles the
inorganic component of human bones. Their stoichiometry influences their solubility in the
human body when they are applied as coatings on Ti and Ti alloy supports, and their bioactivity
provides longlasting performance on metallic bone implants Esides the stoichiometry and
solubility of calcium phosphates, the properties of the coatings also depend on the deposition
protocol. Several known methods are employed to obtain calcium phosphate coatmegalon
supports intended for use as metallic bone implants. While the most widely used deposition
method is plasma spraying, the electrochemical deposition approach is simpéffeiste,

and allows the coating of complex or porous structures [3]. Toeepties of calcium
phosphatdased coatings used to obtain metallic bone implants are also influenced by the
presence of other reagents employed in the synthesis process. For examplet BUpub]

have shown that the calcium phosphate known asoRydpatite can be synthesizadthe
presence of tartaric acigsing thehydrothermal method. The presence of organic acids affects
the morphology and properties of the coatings by diminishing or hindering crystal growth on
one or more crystallographic directions. The current work deepens the understanding of the
effect of taréric acid on the formation of calcium phosphates by replacing the standard
electrochemical deposition method for coating Ti supports with a more recent and patented one
[6]. The standrd approach requires both the-@ad Rbased precursors to be present in the
electrolysis cell throughout the coating process. The newer method requires that only one of the
precursors is present in the cell at the beginning of the process. The otlhesqres gradually

added to the electrolyte solution until the deposition is complete. For the present study, the
patentedtechniquewas adapted to include the tartaric acid solution. The samples were
morphologically investigated by SEM and the results were compared witlactpuaed by
analyzing specimerabtainedvia the hydrothermal method. The conclusion is that the calcium
phosphates synthesized with the newer electrochemical method exhibit significantly superior
morphacrystalline features.
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Abstract

In order to successfully commercialize es@nsitized solar cells (DSSCs) and achieve
high @mnversion efficiency, the techlogy must be optimized to reduce charge recombination
between the electron transport layer and the cortacsuch solar cellsindesirable interfacial
charge recombination reactions ocwhen an electromjected fromthe dyeinto the metal
oxide photoanode recombines with a hfil@m an oxidized dye molecule dirom a hole-
transport material (HTM)It was previously observed that theduction of oxidized dye
moleculesy the HTM is relatively fasthence theecombination with oxidized dye molecules
has a smaller I mpact on charge <collection
recombination proced4]. In order to reduceths r ecombi nati on process
many authors have proposed different approaches for thin, passivating, insulating, barrier layers
deposited on top the photoanode in a fAcorertls
6; 7; 8]

Optimizing the front blocking layer (BL), a crucial part of the DSSC structure, may
improve the efficiency of photoelectron transfer from the dye to the semiconductor by reducing
charge recombination at the interfaces between thg/dlgatrolyte and FTO/electrolyt&he
mechanisms by which a barrier layer can enhance DSSC performance was described by
O6Regan et al [9], c ons itcanegheronfrodicevaosurfaae digolet i t i
that increases the photoanode's conduction band or passivéace defect sites that act as
recombination centersr it can also act as an insulating wall between the photoanode and the
oxidized dye molecules as well as the HTM, acting as a tunneling barrier to recombination.

In this paper, we are considering usingolacking layerconsisting of corehell
TiO2@InO3 structures. The solvothermal synthesis method used for the fabrication of novel
coreshell TiO-@InOs structures is presented. The core of the reinactures consists of TiO
nanoparticles of around 18 nm, obtained through a different solvothermal synthesi$hgLO].
asobtained products wereharacterized b¥-ray diffraction and UWis-NIR spectroscopy
Our results show band gapslculated from the diffuse dettance spectjdetween 3.31 eV
and 3.5 eV for corshell TIO@1nOs. Since the blocking layer is not intended to absorb-light
its main role is to suppress charge/electron recombination, a higher band gap suggests both a
optical transparency across the visible spectrum that absorbs only deep UV and does not reduce
the light reaching the dye, and also a conduction band offset at thant@face, thatould
improves opesftircuit voltage (Voc)and overall charge separatiohhis preliminary study
demonstrate that cohell TIO@1nOs structures could be successfully used for DSSC as a
layer designed tblock recombination andenhance device performancewhile remaining
fully transparent to visible light
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Abstract

This study investigates the electrochemical
under alkaline conditions, aiming at renzymatic glucose sensing. Thermal annealing at 500
AGorFe O a nindthe 8a3eDo€ U @vas applied to modify their structural and surface
characteristics [1]. Electrochemical behavior, assessed by cyclic voltammesgditm
hydroxide (NaOH)solutions (pH 7 and 14), revealed jldpendent redox responses with
clearer oxidationreduction peaks in highly alkaline erwmmments. Contact angle
measurements showed that annealing enhanced hydrophilicity, supporting better electrolyte
interaction and charge transfer [2]. The importance of morphology control and functionalization
in shaping hybrid structures for diverse elechremical applications has also been highlighted
[3.,4].

CuO electrodes were further examined for glucose sensing in 0.5 M NaOH. They displayed a
concentratiordependent current response with good electrocatalytic activity toward glucose
oxidation. A calibration curve confirmed a linear correlation between ghiconcentration

and peak current, demonstrating reliable quantitative detection across the studied range.
Overall, thermally treated CuO emerges as a promisingctsty enzymdree glucose sensor

in alkaline media. These findings emphasize how surface modification and electrolyte pH
critically govern the electrochemical performance of metal oxide electroffesng valuable
insights for their future application in biosensing technologies.
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of the properties of layered semiconductor compounds, hybrid nanostratdri@ser sources.
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Abstract

In the field of materials science, the nearly infinite possibility of designing new material
combinations with chemical, physical, and mechanical propeligésctfrom the initial ones

has transformed modern society. The miniaturization of electronic devices has become a major
challenge for scientists, given their multitude and complexity. Modern technology requires the

use of thin films for various applicationsjch as norvolatile ferroelectric memories, surface

acoustic wave devices, pyroelectric g, and morgl-3].

For the deposition of hybrid materials based on montmorillonite functionalized with perovskite
materials obtained through the sedidlid methodasthin films, a paste was prepared for each

material in order to achieve an optimal viscosity that would lead to the best possible uniformity.
Thus, the paste was made from: 0.15 g of dissolved ethyl cellulose; 15 mL of ethanol; 1 mL of
terpineol; 100mgogp owder from each material; 0.1 mL of
The paste was sonicated for 30 minutes and then mixed with a magnetic stirrer for 1 hour at a
speed of 350 rpm and a temperature of 50 AC
deposited onto FTO substrates, which had been previously clearedtinanol and acetone

for 30 minutes during each process to remove any impurities from their surface. Finally, the
plates were exposed to a UV lamp to ensure a perfectly clean surface.

The film deposition was carried out using the smpiating method at 1500 rpm for 30 seconds,
followed by calcination at 450CAGiifnar 60 min
From the MottSchottky analysis, it can be observed that all the samples exhipiten
semiconductor behavior. The electron density increases with the introduction of Ag and Pd ions
into the LaMnO mat eri al . Addiincreasenimclrtertis as t
observed, further confirming the semiconductor nature of the samples.

For the physicochemical analysis of the obtained filvess used Confocal microscopy (type
Olympus LEXT OLS400QAt omi ¢ Force Microscopy (type Nan
Research)
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Abstract

The purpose of this research is to investigate how the climatic conditions influence the water
content of the speciesmaranthus retroflexuand Chenopodium albumThe two species are
noxious weeds spread all over the world and which grow rapidly especially in abandoned
construction areas, people's gardens but also on agricultural lands among cultivated plants.
Plant materials were collected from a single location during three different months of 2025.
Humidity was determined by gravimetric method and the valb&sned were correlated with

the meteorological factors specific to each month. The determinataisied highlighted the

fact that there are considerable differences in humidity between plant parts and between months,
indicating a direct link between temperature, precipitation and humidity.

The results demonstrate the importance of climatic conditions in the adaptive capacity and the
possibility of spreading of these invasive species.

Keywords: moisture content, adaptability, climatic stress, invasive species

Introduction

The ability of plants to adapt to the direct and indirect impacts of climate change will have
implications for extinction risks, agricultural and environmental sustainability, and food
security. One biological response, driven by shorter winters, eadetly and longer droughts

is that many species emerge and reproduce considerably earlier in the year [1,2].

Amaranthus retroflexus I(redroot pigweed) an@€henopodium album I{lambsquartes) are
fastgrowing, weedy plants belonging to tAenaranthaceaéamily. Both are among the most
common weeds in the world and are most commonly found in agricultural areas [3], where they
lead to considerable issues They invade the crops they grow in and, due to their destructive
development and allelopathic activitpake them highly competitive and result in reduced crop
quality [4].

The two species are adapted to extremely poor and unpredictable environmental conditions,
competing with other plants for nutrients, water, light and space [5]. The fact that plants have
the ability to oscillate their morphological traits has been eskadliss a favorable survival
strategy, which has allowed plants to adapt to changing environmental conditions [6]. The way
a plant develops is closely linked to the environment in which it grows [7]. For example, both
the root [8] and the stem [9] can sificantly modify their shape even in genetically identical
plants, when exposed to different conditions. Thus, the same species can survive and thrive in
varied habitats, due to its flexibility to adjust its morphology [10].

The aim of the work is to investigate how climatic conditions, air temperature, precipitation
levels and humidity, influence the water content of the species Amaranthus retroflexus and
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Chenopodium album. These two plants can provide important information about the
adaptability and resistance of spontaneous vegetation to climatic stress. Analyzing the
differences in humidity at the soil level and in the parts of the plant (soil, root, [staves)

allows a better understanding of how these species respond to environmental differences. The
research contributes to a better understanding of the mechanisms by which plants from the
spontaneous flora manage to maintain their competitivenesgricultural crops, even under
stress conditions.

Experimental

The plant samples were collected in 2025, from a single location in Timis County, Romania,
Bazosul Nou (forest) for three months: June, August and September. Before analyzing them,
the plants were washed very well with tap water and distilled water toveethast and soil

residues. After preparation, the plants were separated into different parts (soil, root, steam,
leaves, flowers and seeds).

The water content of the plant partsAvharanthus retroflexuand Chenopodium alburwas
determined by thermogravimetric analysis. Th
Sartorius thermobalance. The dehydration process was carried out at increasing temperatures,
up to 110AC. The progr essi vewhigrealogddthe pravises wa s
calculation of moisture and the evaluation of its distribution in the different plant parts.

The weather records (temperature, precipitation, atmospheric humidity) of the studied months
were extracted from official meteorological sources specific to the Timisoara region. The values
were then processed and interpreted using statistical analisthe help of ChatGPT

(version GP¥ o , part o f -4 fapily, déveélapey Oe®AT, San Francisco, CA,

USA) under human supervision ensuring accuracy and consistency throughout the study.

Results and discussion

For a better understanding about the relationship between climate and moisture content in the
analyzed plant parts, Table 1 was created and based on this data three graphical representations
were constructed.

Table 1. The analyzed plant parts fréimaranthus retroflexuand Chenopodium alburand
meteorological conditions.

AvDT PP[mm]

ARU% | CAU% (AC) | [12]
Soil J 28,16 | 13,09 17,4 8
Root J 64,57 | 59,69 17,4 8
SteamJ | 87,53 | 77,64 17,4 8
Leaves J | 84,78 | 81,67 17,4 8

Soil A 6,16 3,16 23,26 25,5

Root A 73,93 | 15,69 23,26 25,5

Steam A | 82,02 | 83,02 23,26 25,5

Leaves A | 7596 72,15 23,26 25,5
Soil S 3,21 6,9 17,3 50
Root S 64,27 | 50,27 17,3 50
SteamS | 71,28 | 53,55 17,3 50
Leaves S| 66,87 | 66,34 17,3 50
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Legend: ARAmaranthus retroflexysCA-Chenopodium albun%-moisture content; AVDTA §
Average daily temperature (Celsius degreefdnd; A-august; Sseptember; PP[mmjrecipitation
[milimeter].

Table 1 shows that in June (J), moisture content were high in both plants, particularly in stems
and leaves. In August (A), a noticeable decrease was observ€demopodium album
(CAU%), more noticeable in roots and soil, whilmaranthus retroflexu® RU%) maintained

higher values. By September (S), moisture continued to decrease, but the differences between

species became smaller, suggesting a possible merging in their adaptation to the climatic
conditions specific to late summer.
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Precipitation (mm)

Figure 1. The influence of precipitation on humidity [13]. )

Legend: ARAmaranthus retroflexysCA-Chenopodium albun%-moisture content; AvDTA ¢

Average daily temperature (Celsius degreef)né; A-august; Sseptember; PP[mnpjrecipitation

[milimeter].

In June (8 mm), plants had higher water content due to residual soil moisture. In August (26
mm), levels dropped as high temperatures offset rainfall. By September (50 mm), humidity rose
slightly but stayed below June values. Figure 1 illustrates thisorthip between rainfall,
temperature, and plant water content.
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In June, both species showed high water content across all plant parts, especially in stems and
leaves, with only minor differences between them. Despite the low rainfall, the soil still held
enough residual moisture to sustain these levels. By Augudittiadion had changed: rising
temperatures caused a clear drop in water content, more pronour@eeniopodium album

while Amaranthus retroflexusnanaged to keep higher values, particularly in its roots and
leaves. While the amount of precipitation wagher than in June, their effect was limited by

the heat specific to the month. In September, with the decrease in temperatures and the increase
in the rainfall regime, the water level in the plants increased again, but without reaching the
valuesof June. At the same time, the differences between the two species decreased, which
suggests a similar adaptation to the-eirdummer conditions.

Conclusion

Temperature, a major factor influencing water content and the increase in average temperature,
resulted in a decrease in humidity, especially in August, regardless of the amount of
precipitation. Precipitation had a secondary and temperdapendent effg; in months with

more rain but high temperatures (August), water content remained low, suggesting that the
beneficial effect of precipitation is canceled by thermal strdssranthus retroflexubas a
greater capacity to maintain moisture in leaves steths compared tGhenopodium album

which gives it an adaptive advantage in variable climatic conditions. The spread of water in
plant parts differs depending on the species and month, indicating differences in physiological
strategies in the use of water resources, a perspective thanfinayce the competitiveness

and spread of these invasive species.
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Abstract

Silicone rubber (SR) composites withiBD% perovskite powders were studied for their
electrical properties. Conductivity between 0.5 kHz and 2 MHz showed DC values rising from
5.61 I 1015 to 7.67 I 1015 S/ m. Tedabarsepor t f

hopping model, and the polaron model. Aging reduced conductivity due to microstructural
defects.

Introduction

Perovskitefilled SR composites are promising for flexible electronic materials. This work
examines how filler concentration affects conductivity and charge transport.

Experimental
SR composites containing 10%, 20%, and 30% perovskite powders were fabricated.
Conductivity was measured from 0.5 kHz to 2 MHz and at different temperatures.

Results and discussion

Two regions appeared: a DC plateau and ard&f@endent regime. DC conductivity increased

with filler content (5.61 I 1015 to 7.-67 1 1
based transport.

4.0 e +— SR

A ~—SR-BFO1

For +—SR-BFO2
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Fig 1. Temperature dependence of the conductivity for SR arBF&IRsamples

Conclusion
Filler concentration controls conductivity and transport behavior imp8Rvskite composites,
while aging highlights stability challenges.[1]
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Abstract

The purpose of studies on reducing pollution produced by agricultural tractors is to identify,
analyze and develop solutions to minimize the negative impact that these machines have on the
environment.

The main objectives of such studies include: identifying pollution sources; developing cleaner
technologies; optimizing agricultural practices; complying with European standards; analyzing
the economic impact.

Energy consumption is a major source of air pollution, contributing to over 90% of sulphur
dioxide emissions in the EU. Pollution from internal combustion engines in tractors takes two
forms: chemical pollution and dust pollution. Chemical pollution, in,tis carried out through
pollutant emissions, soil pollution and toxicity.

Along with the evolution of technology, pollution regulations have also evolved, becoming
increasingly restrictive. Reducing emissions produced by internal combustion engines in
vehicles is the most important goal of manufacturers at the moment. The@icrdae number

of vehicles has led to the need to improve the environmental performance of the engines that
equip them, in order not to increase air pollution substantially.

Introduction

Interest in environmental pollution has grown in recent times from a small number of people
who dealt with pollution sporadically and randomly to the entire population of the globe and
the most diverse institutions and organizati¢b.[3]

Of course, pollution deserves interest, primarily for its current aspects, because it still creates
inconveniences and damages that affect health, sometimes involving large masses {(#]people.
[4].

This requires its knowledge to be as thorough, urgent and extensive as possible.

The impact of polluting emissions on the environment consists of:

- formation of tropospheric ozone, which is very toxic to organisms;

- damage to flora, especially conifer species and fruit tfggg7].

Effects on the health of the population produced by polluting emissions are:

- respiratory and cardiac diseases due to CO;

- irritation of the respiratory tract due to NOX;

- eye irritation and carcinogenic effects caused by hydrocarbons;

- anemia, diseases of the nervous system due to lead compounds;

- nervous depression due to benzene compounds.
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Diesel engine emissions, due to the nature of combustion, consist of a series of pollutants, the
most dangerous of which are nitrogen oxides and particulate ni&éitef9].The Euro VI
emissions regulation, which will apply to all new commercial vehicles and buses produced after
1 January 2014, introduces significant reductions in the levels permitted at the tf8lpipe.

Thus, nitrogen oxide emissions must be at least 80% lower and particulate emissions reduced
by 66% compared to the Euro V standard. Euro VI also introduces a limit on ammonia
emissions for the first timg.1], [15].

Currently, in diesel engines, injection systems and injection pressure are improved to achieve
high pressures when spraying the fuel. This also improves the efficiency of the diesel engine.
The combustion process is a very complex one both from a therarodypoint of view and

in terms of heat transfdil 3].

In recent years, internal combustion engines have had and continue to have a spectacular
evolution. In addition to mechanical components, electronic control systems have appeared that
can implement complex laws to ensure optimal engine operation, achedogmpromise
between performance, low emissions and reliabilit§], [14].

The internal combustion engine is also a source of chemical and noise pollution that harms
humans and the environment. Chemical pollution is due to the chemical substances and
compounds found in the exhaust gases of vehid@as.

In recent years, internal combustion engines have had and continue to have a spectacular
evolution. In addition to mechanical components, electronic control systems have appeared that
can implement complex laws to ensure optimal engine operation, achedompromise
between performance, low emissions and reliab{lit§], [17].

Experimental

Pollution source analysis focuses on identifying how various activities and processes release
harmful substances into the environment. The main types of pollutant emissions are exhaust
gases and fine patrticles, which have a significant impact on airygaatithuman health.

The harmful substances present in the atmosphere fall into two groups, depending on the nature
of their origin. Thus, there are primary substances, in gaseous or solid state, which are found
directly in the exhaust gases of a vehicle (HC, CO, NOx and RMsacondary substances
which are represented by photochemical smog and wet smog.

Hydrocarbons (HC)

They are pollutants present in automobile emissions characterized by variable toxicity
depending on the chemical composition. The main hydrocarbons in automobile exhaust gases
are benzene, toluene and xylenes.

Carbon monoxide (CO)

It is a chemical substance in a gaseous state, colorless and odorless, which is formed due to the
incomplete combustion of carbeith substances (fuels). Being an asphyxiating gas, it has a
toxic effect on the body. The toxic asphyxiating effect of carbmmoxide is due to its
combination with hemoglobin

Nitrogen monoxide (NO)

It is a colorless, toxic gas, with an irritating effect on the respiratory mucosa-téong
exposure has a carcinogenic effect on the human body. The toxic effect is due to the formation
of methemoglobin (a product similar to carbaminohemoglobin), by twtibn with
hemoglobin, which prevents the exchange of oxygen between tissues and respiratory organs
Nitrogen dioxide (NO2)

It is a reddiskorown, toxic gas with a pungent odor. It has a harmful effect on the respiratory
tract, causing irritation. By combining with water it forms nitric acid (acid rain) which has a
devastating effect on the environment.
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Particulate matter (PM)

They are made up of carbon molecules that combine with other chemical compounds
(hydrocarbons, sulfites, nitrates, metals) and depending on their size form black smoke or soot.
Photochemical smog

It is a smokdike fog characteristic of cities with heavy traffic and favorable formation
conditions. The conditions underlying the formation of photochemical smog are: low humidity,
temperature higher than 200C and sunlight. For the formation of photmeiemog, 13 chain
chemical reactions are required, initiated by nitrogen monoxide and dioxide, then ozone (O3)
and hydrocarbons. The effects of photochemical smog on the human body are harmful because
it causes irritation of the respiratory tract andsy

Wet smog

Unlike photochemical smog, wet smog forms in the atmosphere with high humidity, at
relatively low temperatures 1@). It is formed due to chemical reactions between patrticles,
carbon oxides and sulfur oxides. It has a suffocating effect on the human body.

One of the main directions of research and development in the agricultural industry is the
creation of cleaner engines and propulsion systems. These efforts focus on reducing fuel
consumption, pollutant emissions and environmental impact, with the ultgoateof more
sustainable agriculture.

To reduce diesel engine emissions, manufacturers are focusing on cleaner combustion and
exhaust aftertreatment technologies.

Advanced injection systems, modern engines use-prigbsure, electronically controlled
injection systems that spray fuel into extremely fine droplets. This ensures more complete
combustion and reduces emissions of fine particulate matter (PM) and nitbades (NOX).

Diesel Particulate Filters (DPH, these filters capture soot particles from the exhaust gases and
periodically burn them, turning them into harmless ash.

Selective Catalytic Reduction (SCR)an SCR system injects a u#eased fluid, known as
AdBlue, into the exhaust gas stream. This fluid reacts with nitrogen oxides and converts them
into harmless nitrogen and water.

Another important direction is the transition from fossil fuels to cleaner energy sources.
Alternative propulsion systems

Electric propulsion, electric tractors completely eliminate polluting emissions and noise at the
point of use. They are ideal for smatlale agricultural operations and offer high torque,
essential for field work.

Hybrid systems, hybrid tractors combine an internal combustion engine with an electric motor.
This configuration allows the electric motor to take on light loads, reducing fuel consumption
and emissions.

Results and discussion

Studies are focusing on developing engines compatible with biofuels (biodiesel) or synthetic
fuels, which can reduce the carbon footprint of agriculture.

The use of smart technologies and robotics also contributes to cleaner agriculture:
Autonomous tractors these machines, guided by GPS and sensors, avoid overlapping work
and minimize field passes, reducing fuel consumption and soil compaction.

Route optimization- navigation systems and automatic route planning ensure maximum
efficiency in the execution of agricultural tasks, reducing operating time and, implicitly,
emissions.

Optimization of agricultural practices is essential to reduce environmental impact and improve
sustainability.
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Another strategy is the use of machines that exert less pressure on the soil, thus reducing
compaction.

Low-pressure tiresSpecialized tires with a larger contact patch distribute the tractor's weight
over a wider area. This reduces the specific pressure on the soil, protecting its structure and
improving water infiltration and root growth.

Lighter equipmentSolutions are being sought to use smaller, lighter equipment for certain
tasks, instead of heavy tractors. For example, autonomous agricultural robots can perform
operations such as seeding or weeding, with minimal impact on the soil.

These approaches not only protect the environment, but also increase economic efficiency, by
reducing fuel costs and improving crop productivity in the long term.

Studies and research are essential to comply with the strict regulations imposed by the European
Union on pollutant emissions. These standards change periodically, and the agricultural
industry must constantly adapt.

In addition to the environmental benefits, studies also assess the economic efficiency of new
technologies. The aim is to provide viable solutions that do not significantly increase costs for
farmers.

In short, studies in this field contribute to a more sustainable, more efficient and
environmentally friendly agriculture, essential to ensure food security and protect ecosystems.

Conclusion

Internal combustion engines are a major source of atmospheric pollution with toxic emissions.
These are the reasons why the effort to reduce the amount of polluting emissions from internal
combustion engines is of interest to all countries, and even mooelsose that have a vehicle

and agricultural tractor manufacturing industry.

The major problem currently posed by the internal combustion engine is the pollution of the
atmosphere by combustion gases, a fact that attracts the attention of specialists, especially in
order to reduce harmful emissions. Any new type of internal combustgine, in order to be
accepted, must have a type approval certificate in which the measured emissions do not exceed
the limits imposed by environmental protection legislation.

The sources of pollutant emissions from an internal combustion engine are caused by the
combustion of fuel and the imperfect sealing of the engine cylinders, the fuel tank and the
supply pipes. The pollutants generated by combustion are eliminated in&irbephere
through the exhaust gases and partly through the engine crankcase gases. The pollutants
determined by the imperfect sealing are discharged directly into the atmosphere through the
evaporation of the fuel from the engine fuel system and thedniel

During the periodic technical inspection and traffic checks carried out by representatives of the
traffic police and the Romanian Automobile Registry, the first operation consists of checking
the tightness of the exhaust gas exhaust. The next operatisistsaf determining the CO
concentration using a gas analyzer.

In Europe, legislation limits the emissions of various polluting gases produced by motor
vehicles. All vehicles are built in accordance with this legislation and have an emission control
system in their structure that eliminates or considerably reducee #missions. The car
subassembilies that filter exhaust fumes are the catalytic converters and the particulate filters,
their action being also controlled by the ECU.

High exhaust emissions occur when the fuel is not burned completely, the engine is not properly
adjusted, when starting or stopping the engine, when driving at low speed. Without a catalyst,
when the engine is running at a standstill, the CO content extiaist gases should not exceed

5%.
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Reducing environmental pollution from agricultural tractors is a crucial objective for a more
sustainable future.

Air pollution caused by internal combustion engines is a complex problem, and solving it
requires an approach that involves both individeaél measures, public policies and
technological advances.

Car manufacturers are continuously working to develop more efficient engines that consume
less fuel and emit fewer pollutants.

The transition to zerar low-emission vehicles, such as electric cars (EVs) and hybrids, is seen
as a key longerm solution. This transition is supported by innovations in battery technology
and the development of charging infrastructure.

By combining these approaches, a significant reduction in air pollution from internal
combustion engines can be achieved, contributing to a cleaner environment and better public
health.

Research and development of biofuels, green hydrogen or other synthetic fuels, which generate
much lower emissions, is another way to reduce pollution.
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Abstract

I nvestigation of the electrochemical beha
bis[(2-hydroxybenzylideneaminegropyl]-piperazine in saline solution at a pH of 2.5 was
carried out to organic compounds containing N, S and O heteroatoms, and/orcanoiwidier
" -electronic systems, exhibit excellent potential for corrosive protection. [1,2]

The CP molecule, by its extended aromatic structure double bonds heteroatoms is
promises to be a potential corrosion inhibitor due to its strong binding ability to metal surfaces.
The CP molecule satisfies the theoretical criteria necessary to form etipeotayer on metal
surface (cover properly the active centers of the metal surface) avoiding the aggressive species
to reach to the metal surface. Practically the inhibition efficiency determined is lower than 81%.
The electrochemical impedance spectopsc(EIS) reveals that in the first hour of immersion
the adsorption of inductive species is important. With the increase of immersion time the CP
shows good anticorrosive protection at lower concentration. The polarization resistance
increases from 193@hm (iron in acid saline media) to 1806.4 Ohm in the presence of 50 ppm
CP. The corrosion rate is 1.099 mm/year for iron in saline acid solution and less than 0.214
mm/year for CP. The antiorrosion protection capacity is related to the CP concentration.
the acidic saline environment, as a result of the cleavage of the CP-figdaldbond in the
system, fractions of the ligand and copper ions are generated. Iron is more reactive than copper,
so it "places" higher in the metal activity series, allowihdo reduce copper ions. At
concentrations higher than 50 ppm, it is observed that CP does not provide adequate anti
corrosion protection due to the porous and incomplete copper layer that is deposited on the iron
surface, the binding capacity of the Inghis limited, and the protective layer formed at
concentrations higher than 50 ppm is porous and of poor quality. This results in increased
susceptibility to corrosion, undermining the effectiveness of the coating. Therefore, optimizing
the concentrationf CP is crucial for enhancing the durability and protection of the iron surface
against corrosive environments.
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Abstract

Onion @Allium cepa L) is one of the most important vegetables plants cultivated and consumed
worldwide, being appreciated both for its culinary role and for its health benefits. The
specialized literature shows that onion has a high nutritional value, being a source afsyitami
minerals, dietary fiber, simple carbohydrates and bioactive compounds (flavonoids,
polyphenols, sulfur compounds). The red variety is distinguished by a higher content of
anthocyanin pigments and flavonoids, which give it superior antioxidant preperict a
sweeter taste than white onion. The aim of this work is to evaluate the basic nutritional
composition (proximate composition) of a red onion assortment sold in locébadnmarkets.
Preliminary determinations of moisture, ash, protein, lipiderfiand carbohydrate content
revealed a significant contribution of carbohydrates and fiber, complemented by a reduced
amount of protein and lipidThe results obtained: 10.112.06% moisture3.383.87%ash,
2.623.47% protein, 1.51-2.04% fat, 6.49 7.22% fibers, and 72.4875.31% carbohydrates
propose the use of red onion powder as a natural additive in food with added value or as an
alternative source in animal feed ingredieftse results confirm that red onion is a valuable
food due to its basic composition and can contribute to maintaining a balanced and healthy diet.

Introduction

Onion Allium cepal.) is a very important agricultural economic crop that is widely planted
around the world. Onion is a bulbous vegetable and spicy plant, being appreciated for its distinct
flavor, health benefits, and active ingredients. Onion (Allium cepa L.), oneeofmibst
cultivated and consumed vegetables worldwide, has been cultivated for over 5000 years in the
ancient world due to its unique pharmacological, medicinal, and culinary qualities [1, 2] . As a
food, onions are used fresh, for saladsnell as processed for pickles, chutneys, sauces and
dehydrated powder for seasoning. Its medicinal uses are found in diuretic, digestive, heart, eye
and joint conditions [3,4]. Studies suggest that onions contribute to heart health by potentially
lowering blood pressure and cholesterol levels, helping to reduce the risk of cardiovascular
disease, and their consumption is associated with the prevention of liver, gastrointestinal, lung,
stomach and colorectal cancer [5,6]. Onions are a perfect blend o$aliaad valuable
nutritional compounds and phytochemicals such as allicin, quercetin, organosulfur compounds,
antioxidants, phenolic compounds, flavonoids and fratigosaccharides. Fresh onion bulbs
contain approximately 89.11% water, 1.10% protein,0%1lipids, 0.35% ash, 0.34%
carbohydrates, 1.70% dietary fiber, and 4.24% total sugar (0.99% sucrose, 1.97% dextrose,
1.29% fructose), as well as 0.21% minerals (potassium, phosphorus, calcium, magnesium,
sodium, iron) and a significant amount of vitamBsC, and E [2, 7].
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Red onions are a variety of onions that generally contain the same nutritional compounds as
white or yellow onions. Red onions, in contrast to white or green onions, due to the red pigment
that gives them their color, quercetin, provide the body with atgreamount of antioxidants.

Rich in flavonoids, sulfur compounds and vitamin C, red onions also prevent the occurrence of
certain neurodegenerative and cardiovascular diseases, if consumed correctly, in moderate
guantities. Red onions contain calcium, wg@mese, copper, magnesium, iron, zinc,
phosphorus, potassium, cellulose and organic acids. Also, the pulp of an onion contains vitamin
K, B5, B6 and bet&arotene along with ascorbic acid.

Experimental

Plant material consisted of red onion bulbs were commercialized from locébadnmarkets.

Red onion bulbs without physical defects were collected from different local vegetable
producers, and three distinct groups of about 1 kg each were formed dmdl 18dr, G2, and

G3. The red onion bulbs, previously cleaned of the dry outer skin (the papery tunic protecting

the edible part), root residues, and other adhering impurities, were used for the determination

of nutritional parameters. The nutritional paraeng of red onion were performed on dried
materi al For this purpose, the red onion bu
constant mass. After drying, the slices were ground using a kitchen blender and stored in an
airtight containerinthe ef ri ger ator (approxi mately 4 UC)
out. The determination of the nutritional composition of red oniddbufn cepa L) was

performed according to the AOAC Official Methods of Analysis, 2000 (AOAC, 2000) and
following the recommendations of Velciov et E8]. Mineral substances (ash) were determined

by the calcination method at 550 UC. Protein
using a nitrogen conversion factor of 6.25. Crude fat was determined using the Soxhlet method
with hexane as solvent. Crudiber was determined using the adidse digestion method.
Carbohydrate content was obtained by difference.

Results and discussion
The results obtained for the determination of the nutritional parameters in the analysis of the
red bulbs of red onion are shown in table 1.

Table 1. The nutritional parameters of annalized red onion

Specification Nutritional parameter values, g/100 g dried matter (DM)
Moisture Ash Protein Fat Fiber Carbohydrate
Limits 10.12- 3.38 2.62- 1.51- 6.49 72.48i
11.06 3.87 3.47 2.04 7.22 75.31
Average 10.5T 3.5 3.05 1.87 6.81° 73.86
values 0.47 0.25 0.42 0.27 0.36 1.42

As can be seen from the data presented in table 1, and figure 1, the determined nutritional
parameters show different values that vary depending on the origin of the red onion bulbs and

the analyzed parameter.
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Figure 1. Nutritional values of red onion bulbs

Humidity is the parameter that provides information on the amount of water contained in a
certain product, respectively the amount of dry matter of that product. In addition, this
parameter provides indications related to the storage and processing of food{B).wth

low moisture content (especially those with less than 10%) have a longer shelf life, with limited
deterioration in quality due to microbial activities; while foods with moisture content major
than 10% cannot be stored for long periodsneét Considering the high value of raw red onion
reported by Ani et al. (2021) and Czech et al. (2022): 84.60, respectively 88.57%, it can be
notice that this vegetable has a limited shelf life. In contrast, the powder obtained from the red
onion taken irthe experiment, with a moisture content between 1011206 g/100g DM, has

a higher content of nutritional compounds and can be stored for a longer period of time [10,11].
The ash contents an indicator of the total concentrations of mineral elements present in the
analyzed samplef®]. The valuesobtained for the determination of the ash content of the
analyzed samples show valuasging from 3.383.87 g/100g DM. These values, as well as

the average value of the ash content (3.51g/100g DM) reveal that red onion bulbs annalized can
be considered as a potential source of mineral elements in the form of essential macro and micro
elements.

Proteinsare essential component of the diet needed for the survival of animals and human beinf
important biomolecules for the body's homeostasis [9]. Protein deficiency is closely related to
a number of diseases such as Kwashiorkor, Marasmus (energy deficraenyd disorders,
insufficiency of different organs, edema and immune system weakness [8]. The concentration
of these essential macronutrients determined in the analyzed red onions showsangings
between 2.62 3.47 g/100g DM. These limitand also the average concentration (3.05) show
that the analyzed samples contain moderate amounts of protein, these having a relatively low
protein intake. However, these valugsow that dried red onions cannot be considered an
important source of ptein.

Fats are essential macronutrients that play an important physiological and biochemical role in
the functioning of the human body and can also be used as ingredients to improve the texture,
taste and aroma of foods [9]. The fat concentration in the analyzeshiead samples shows
valuesbetween 1.51 2.04 g/100g. These valusBow that the analyzed red onion bulbs are a
poor source of calories.

The term crude fibre refers to the insoluble dietary fibre fractions and comprises the
constituents of the cell walls found in plant tissues, including lignin, cellulose and
hemicellulose. The crude fiber content of the analyzed red onion samples showsvajungs
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between 6.497.22 g/100g DM. These valuslBow that the analyzed red onion contains modest
amounts of crude fiber. Since crude fiber represents only a part of the total fiber, it can be seen
that the analyzed red onion samples cannot be consideretkasial sources of dietary fiber.
Carbohydratesare the body's main source of energy, being necessary for the normal
functioning of muscles and the brain and helping to use fats, protecting cells against external
harmful effectsThe major metabolic role of carbohydrates in diets is energy production [9].
Although there are different types of carbohydrates, only total carbohydrates are taken into
consideration in food and remains when the protein, fat, moisture and ash of thaveduten
removed [8].Carbohydrates are one of the threecroautrients in the human diet, along with
protein and fat. As can be seen from Table 1 and Figure 1, the analyzed red onion samples
contain high amounts of carbohydrates, their concentration being between 72 3Bg/100g

DM. These valueshow thathe analyzed red onion samples are rich in carbohydrates, and can
be considered as sources of carbohydrates.

From those presented, it can be stated that the analyzed red onion bulbs contain increased
amounts of carbohydrates and minerals (ash), moderate amounts of proteins and fibers and
reduced contents of moisture and fats.

Conclusion

The study revealed the quality of proximate nutritive value for moisture content, ash, protein,
fat, fiber, carbohydrate of red onions commercialized from locatfagd markets from
different local vegetable producefe results obtained: 10.112.06% moisture3.383.87%

ash, 2.623.47%protein,1.51-2.04%fat, 6.49 7.22%fibers,and72.4875.31% carbohydrates
propose the use of red onion powder as a natural additive in food with added value or as an
alternative source in animal feed ingrediefitse results obtained regarding nutritional values
contribute to drawing a better perspective on the benefits of onions, which could be developed
as functional foods favorable for human healthe analyzed red onion bulbs contain increased
amounts of carbohydrates and minerals (ash), moderate amounts of proteins and fibers and
reduced contents of moisture and fats.
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Abstract

Modern lifestyles offer numerous benefits, yet population health is increasingly challenged by
environmental factors and a lack of awareness about determinants -dfewgll Involving
researchers in preniversity education ensures that students recaientifically grounded
knowledge, enabling them to distinguish between valid and misleading information related to
both health and environmental impact. Through schaskd activities, researchers can share
their passion for science, emphasizing the conme between informed lifestyle choices,
sustainable practices, and overall health.

The general objective of theHemistry with IMPACT in Education for a Healthy
Lifestyle (CHIMPACT)project is to provide high school and middle school students with
quality scientific education that highlights the interdependence of human health and
environmental wetbeing. Through experimental activities, students learn to appreciate science
in a pratical way while understanding how daily choices regarding food, personal care
products, and environmental practices affect both individual and planetatty. righ school
and middle school students actively explore balanced behaviors and learn to make conscious,
responsible decisions that promote wWading while respecting the environment. They gain
insight into molecules and chemical processes that supeatth and sustainability and
discover how to integrate edoendly practices into everyday life. By connecting scientific
knowledge with realorld environmental and health issues, the project also introduces students
to potential careers in science d@adhnology focused on sustainable solutions.

CHIMPACT stimulates interest in Science (S), Technology (T), Engineering (E), Arts
(A), and Mathematics (M} STEAM subjects through neformal educational activities,
motivates experiential learning, and fosters collaboration among high school andsuoiixie
students, teachers, and researchers. This approach not only promotes personal and
environmental health awareness, but also encourages curiosity, critical thinking and system
thinking, together with a lonrterm commitment to sustainable and healting).
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Abstract

This study highlights the use of ion mobility mass spectrometry to characterize gangliosides in
peritumoral tissue of diffuse astrocytoma. The identification of specific species, such as GT1b
and FueGD1 variants, suggests their potential as biomarkers camtributors to tumor
progression. These findings open new avenues for diagnostic and therapeutic strategies.

Introduction

Diffuse astrocytoma is a primary brain tumor marked by the subtle infiltration of cancer cells
into adjacent brain tissue. Due to this invasive nature, studying the peritumoral region is crucial
for understanding tumor progression [1]. The present studlgdunces ion mobility mass
spectrometry (IMS MS) as a novel tool for analyzing gangliosides in this region. Usirg high
resolution nanoESI IMS MS and tandem MS, a diverse array of ganglioside species was
identified. Several species, including GT1b and-Blxl variants, may serve as biomarkers or
contribute to tumor infiltration. These findings create new opportunities for diagnostic and
therapeutic targeting in diffuse astrocytoma.

Experimental

Peritumoral brain tissue from a-3@arold male with WHO grade Il diffuse astrocytoma was
collected with informed consent and ethical approval. Gangliosides were extracted using a
modified Svennerholm and Fredman method, purified by protein precipitSgphadex &5

filtration, and dialysis, then gl S8anplessvere t ut e d
ionized via nanoESI in negative ion mode and analyzed by IMS MS and MS/MS on a Synapt
G2S system (Waters, UK) . kNstapméhtirgevoi hggyg
vol tage, and source/ desol vat i-duced dssquiatiomat ur e
(CI'D) was conducted following I MS, with ener
Results

IMS MS profiling of gangliosides in the peritumoral tissue revealed a significantly higher
diversity of structures compared to previous reports. Several species were found prominently
expressed, including GT1(d18:1/18:0), GT1(d18:1/20:0), GM2(d18:1/16(2)(d18:1/16:0),
GD2(d18:1/20:0), Fu€T3(d18:1/24:4), and Fu&D1(d18:1/18:2). These gangliosides may
contribute to the creation of a tumswpportive microenvironment, promoting cekll
interactions, immune modulation, and tumor invasion. Structuialackerization by tandem

138



mailto:raluca.ica@gmail.com

31st International Symposium on Analytical and Environmental Problems

MS confirmed GT1(d18:1/20:0) as the GT1b isomer, highlighting the resolving power of IMS
MS for isomer differentiation. Overall, the results suggest that specific ganglioside patterns in
peritumoral tissue could serve as biomarkers and play functionalirotéffuse astrocytoma
progression.

Conclusions

The study demonstrates that ion mobility mass spectrometry allows for detailed characterization
of the complex ganglioside composition in peritumoral tissue. The identification of specific
ganglioside species suggests their potential as biomarkers angdadksible role in tumor
progression. These results offer new insights into the aberrant molecular landscape that triggers
and even facilitates diffuse astrocytoma invasion.
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Abstract

Three structures of the-[2-bromophenyl}2-hydroxy-benzamide derivativggthyl ester EE,
hydrazideHD, hydrazoneHN) were optimized at B3LYP/811+G level of theory [1]. The
graphicalrepresentation of the frontier molecular orbitals HOM@MO has been performed

and he energy difference between the orbitals was employed for the evaluation of the stability
of the compoundsThe results suggest a higher stability for bothERksandHD, the HOMO
orbitals are located on thelzomophenyl moiety, while th& UMO orbitals are delocalized

over the two aromatic cycleBor hydrazonewherea decrease in the HOMO energy and an
increase in the LUMO energy as observedthe HOMO orbitals are present over the
benzaldehyde moiety, not on théo®maophenylmoiety. Also, the LUMO orbitals of théiN

are located on the two aromatic rings of the salicylanilide structure.

The logP, polarizability, polar surface area and steric parameters like ovality, molecular area
and volume were compute@][ Similarities of properties like ovality, molecular area and
volume for theEE and theHD were observed_arger valueof the polar surface area were
obtained foHD andHN, compounds with free amine and hydroxyl grodgdscompounds are
hydrophobiga larger logP value being obtained KX with three phenyl rings.

The molecular dockingand visualization of the ligarid e ¢ e p-tyolodextinth-CD)
interactions have been performed with AutoDock \[BjaTo calculatehe variation in energy
associated wit h -dydiodextfiridgand antlusionnconplexesinglespoirtt
energy <calculation was per f or @B with the bestt he i
conformation of the ligandsind for the ligands and receptor aloaiethe B3LYP/631G level

of theory.T h e s i-@Decavityfalloss the partial inclusion of theompoundsThe best
binding affinities were obtained f(fN ( T 5. 59 KRegardirigrthe Interaction between

the compoundsa n dCDpatoms in adse contact were present, and only in casdNf one
hydrogen bond is formed. These results suggest the partial inclusion of the compounds within
t h €D bavity.Molecular docking computations also suggested that hgdeazharacterized

by the largest area, volume and polarizability within the series, has the highest binding affinity
t owafChs b
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Abstract

The pedol ogi cal and credit assessment study
(TimH county) aims at the scientific basis
the functional agricultural fund. The analysis highlighted theerdity of soil types
(chernozoms, eutricambosols, faeozoms, alluviosols, vertosols, solonets, etc.), with different
degrees of fertility, productive potential and limitations. The results show that more than 60%
of the agricultural area is occupied by sailith high fertility (chernozims and eutricambosols),
capable of supporting large agricultural productions, while problematic solutions (pelosols,
solonets, gleosols) require ameliorative measures. Dewatdnangage works, combating
salinization, adaptke technologies and rational crop rotations are recommended for the
sustainable exploitation of pedological resources.

Introduc tion

Fondul funciar agricol reprezintt o resurst
de calitatea soluril or Hi de aplicarea wunor
cercettri i nterna™ onal eosulpleidoil @t cpr éHs i wnree
Ssisteme de monité3]i.zabae rHivelonsweromean, 1pol i
pun accent pe reducerea degradbtridi solurilor
climatice [ 4,ux]r.brGn eRodme©rciaar,t are pedol ogict T
pentru organizarea teritoriului agricol Hi
lucrtrile d&] .amen i ©@mpiea [Banatul ui, susd uril e
excesul ui de umiditate, saliniztbtrii Hi C omp:
prezent ei l ucr Lri este de a caracteriza res
bonitatea Hi fertilitatetar usoviaulroirliofri cHir edae daut

Experimental

Stctl az commune is |l ocated west of Ti mi Hoar
Stctl az, Beregstul Mare and Beregstul Mic. T
roofs, abandoned beds and micro depressions. The climate is tergpetiatental, with hot

summers and average annual precipitation of 660 mm.

The study was based on data provided by OSF
pedological and agrochemical observations. The analysis focused on: identification and
delimitation of soil units; determination of agrochemical parameters (pH, humughpios,

potassium); establishing credit ratings for the main crops; productivity analysis based on
production data (2IBi 2021).

Results and discussion
The main types of soil.
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I n Stctlaz commune, chernozoms predominat e,
with 2594.08 ha (27.3%), followed by pelosols, with 1159.45 ha (13.5%), faeozoms (5.7%),
alluviosols (9.1%), vertosols (4.5%), gleosols (2.3%) and rattlesnakes (2ig%).(

Soil types distribution in Sacalaz (%)

SologftZsols

Vertisols

Alluvial soils

Chernozems

Phaeozems

Pelosols

Eutric Cambisols

Fig 1. Distribution of soil types

The chernozems are the most fertile, with credit scores betwe&® [98ints. They are rich in

humus and phosphorus, favorable for wheat, corn and sunflower, ensuring high yields (over 10
t/ha corn, 78 t/ha wheat).

The Eutricambosols show average fertility, credit scorég@Ppoints. They are suitable for
various crops, but with lower productivity than chernozioms.

Phaeozomes and pelosols have important limitations (excess moisture, compactness), requiring
specific drainage works and adapted technologies.

Solonets and gleosols have low fertility, with credit scores below 40 points, requiring
improvement through salt washing, landfill leveling and drying works.

Land use.
Over 50% of the surface is arable, the rest being occupied by pastures, hayfields and orchards.
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Bonitation classes of main crops by soil type
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Fig. 3. Bonitation classes of main crops by soil type

The quality class is betweerl\l, credit scores between BB points. Soils with a rich humus
content ensuring an increased quality of these soils. The total porosity is high and the aeration
is medium. Weakly alkaline soil reaction in the upper horizéhs.phosphorus content is high,

while the potassium content is medium, which indicates a medium humus content

Agricultural products.

Data from the period 2018021 show the stability of productions on chernozems (whi&at 6
t/ha, corn 910 t/ha, sunflower 3i%l t/ha, rapeseed 3.6 t/ha) (fig. 2)

Crop yields on Chernozems (2018-2021)

11000F o Wheat
‘_\ —s— Maize
10000} —e— Sunflower
Rapeseed
— D o
9000
— 8000t
[+
=
£
o
=
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40001
20I18 20I19 2(.‘;20 20‘21
Fig 2. Productions on typical cherno:

It can be seen that the chernozem encounters favorable conditions to realize the maximum
production potential in the area of the commune. In order to preserve these soils, it is necessary
to apply appropriate technology, both for fertilizers and for wadgcent to crops in the
rotation.

On phaeozoums and eutricambosols, yields are loweri30%0.
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The results confirm the particularly fertile character of the soils of Banat, in accordance with
previous studies [6,9,11However, the glazing, salinization and compaction processes can
significantly reduce productivity, an aspect also reported by other authors [12,13]. In relation

to other agricultural areas in Romania, Stct
exploitation depends on the application of ameliorative measures and the adaptation of
technologies to local conditiof$4-21].

Conclusions

1. Stctl az commune has a valuable agricultu
fertility.

2.Cernosiomas and eutricambosols provide the best conditions for field crops, ensuring high
yields.

3. Soils with low fertility (pelosols, solonets, gleosols) require ameliorative measures (drainage,
leveling, combating salinity).

4. For sustainable exploitation it is recommended: the application of rational crop rotations,
balanced fertilization, water conservation technologies and improvement works.
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Abstract

This study presents the realization of new type materials bas&thsbit.Os undoped and
doped with Ef* ionsdesigned to improve corrosion inhibition of steel in aggressive media. The
thin films structures were obtained on carbon steel through thecspimg technique.
Morphological investigations of thin films were carried out by atomic force microscopy (AFM)
The inhibition of a steel corrosion process was evaluated in an aggressive environment of 0.1
M HCI by performing electrochemical investigations such as open circuit potential (OCP) and
the potentiodynamic polarization technique. The influence patvans in the cathodic Tafel

sl opamrsd banodi c adver thedorrosidn cafesevsas discussed. The best corrosion
inhibition efficiency 0f93.3%was realized by the steel electrode covered gjiim coating
techniques were obtained when the layer was made for tkbzZDs:Er®* type structure
obtained first by the solidtate method using Zn(NRx4H.0, NOs and Er(NQ)ax5H:0.

Introduction

Nowadays corrosion is a natural process and also a universal phenomenon of metals and is one
of the main problems faced by almost all industries and can lead to safety issues and destroy
the integrity of equipment and consumabl€srrosion of metals is a natural and inevitable
process that imposes considerable costs on many industries and can also have irreparable
consequencegorrosion is the deterioration of metal in the presence of the environment by
chemical or electrochemical mean$$). Corrosion & metals leads to a huge economic loss
worldwide [6-8]. There are various methods of reducing or preventing corroSlmuse of
corrosion inhibitors is one of the ways to protect metal surfaces against corre$gnT@ere

are several methods, such as: cathodic protection, galvanizing, painting and coatings, to prevent
metal corrosionChoosing the best corrosion prevention method depends on many factors,
including cost, effectiveness, metal type, and corrosive environment, but it can be said that
coaings are probably the most convenient method of preventing metal corrosion due to their
low cost, availability of raw materials, flexibility, and simplicitin this study we have
developed new knowledge in the field of advanced nadsahat provide efficient amrrosion
protection, through the design of new nanadtrred films based on pseutimary oxides of

the type ZBNb,Os undoped and doped with Erions. The new materials were obtained by
solid-state synthesis and were applied to inhibit threosion of the carbon steels (OL) by using
technologies for the production of thin films by sgmwating in an acidic environment (0.1 M

HCI).

Experimental
Nanomaterials of the tyefnsNb,Os undoped and dopedith Er** were obtained by the sotid
stateret hod at a t e @prethautautr ea ohfe altliOn0g Aenmmlai ng r
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SNOL calcination furnacelhe precursors used in the sedithte synthesis are presented in
Table 1.
Table 1. Precursors used in sedihte synthesis

Sample| Precursoi PrecursoR PrecursoB Molar ratio
la Nb2Os ZNn(NG3)2x4H0 - 1:3

1b Nb2Os Zn(NQ;s)2x4H,0 Er(NGs)sx5H.0 | 1:3:0.01
1c Nb2Os Zn(NGz)2x4H0 Er(NO3)3x5H-0 | 1:3:0.02
1d Nb2Os Zn(NG)2x4H0 Er(NOs3)sx5H-0 | 1:3:0.1
le Nb2Os Zn(NGs)2x4H0 Er(NOz)ax5H20 | 1:3:0.2
2a Nb2Os Zn(CHsCOOpx2H,0 - 1:3

2b Nb2Os Zn(CHsCOO»x2H,0 Er(NOz)ax5H.0 | 1:3:0.01
2C Nb2Os Zn(CHsCOOpx2H,0 Er(NGs)sx5H.0 | 1:3:0.02
2d Nb2Os Zn(CHsCOO»x2H,0 Er(NOs)ax5H20 | 1:3:0.1
2e Nb2Os Zn(CHsCOO»x2H,0 Er(NOs)ax5H20 | 1:3:0.2
3a Nb2Os Zn0O - 1:3

3b Nb2Os ZnO Er(NGs)sx5H.0 | 1:3:0.01
3c Nb2Os ZnO Er(NOg)3x5H20 | 1:3:0.02
3d Nb2Os ZnO Er(NOg)sx5H20 | 1:3:0.1
3e Nb2Os Zn0O Er(NOg)3x5H20 | 1:3:0.2

Thin film depositions were performed by sqmoating technique on steel disks with a diameter

of 10 mm and a thickness of 2 mm. Before the deposits were made, these discs were polished
with sandpaper of various degrees of roughness, washed with doultlieddmsater and then
degreased with ethanol.

After the thin films were made, they were subjected to corrosion tests by electrochemical
methods in order to validate them as corrosion inhibitors. The open circuit potential (OCP) of
the modified electrodes was monitored for 30 minutes before polarnizdtee corrosive
environment in which the corrosion tests were performed consisted of 0.1 M HCI acidic
solution.

Results and discussion

The open circuit potential (OCP) measurements in Figure 1 showed that the coated electrodes
stabilize at approximately 46800 s. This result provides preliminary information about the
nature of the processes occurring at the interfaces between the mmetilift and the
electrolyte.The OCP is a qualitative indicator of the corrosion state of the steel substrate in an
acidic environment and helps to determine the immersion time required to reach the equilibrium
state.
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Figurel. The OCP for electrodes modified by spin coating technique for 30 mimatasrsed

in 0.1 M HCt steel electrode, ZNb,0s and ZnNb,Og: Er** (notations according to table 1)

The polarization curves were analyzed using VoltaMaster 4 v.7.09 software and the Tafel
parameters were determined: corrosion poterifal)( polarization resistancé), corrosion
current densityicorr), anodicf ) and cathodi¢ ) Tafel curves as well as corrosion rater).

The degree of corrosion inhibitiotE]) [7] was calculated for each drop casting deposit.
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Figure 2. Tafel polarizationcurves for electrodes modified by spin coating technique after
immersionin 0.1 M HCI mediaof: steel electrode, ZNb,0s and ZnNb,Os: Er¥* (notations
according to table 1)
Table 2. Tafel parameters for electrodes deposited by spin coating technique analyzed after 30
minutes immersion in 0.1 M HCI medium.
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E(=0) Rp corr ba bc 3corr IE

Electrodes (m(V) ) (Yx®m (mA/cm? mv)  (mv) [mmiv) (o6)
OL -471.07 96.95 0.9501 [207.2 [-220.25.265 |

la -475.9 [129.21 0.1314 [70.8 }-1123.3|]1.536 [86.16
1b -482.7 |183.37 0.1216 86.6 |-133.3[1.422 [87.20
1c -485.1 |175.14 0.1096 [79.1 -122.5(1.282 |88.46
1d -488.5 [179.66 0.0864 ([70.7 }99.6 |1.010 [90.90
le -494.1 |164.13 0.0639 49.7 |74.9 [0.748 [93.3
2a -486.8 |112.3 0.2727 111 -178.93.190 ([71.3
2b -486.4 |152.7 0.1977 [110.9 }164.12.311 [79.19
2C -493.8 [146.49 0.1527 91 -149.01.785 |83.92
2d -493.8 [210.35 0.1350 (133 -107.8/1579 85.79
2e -497.4 |188.88 0.0971 ([76.6 [116.9]1.135 [89.78
3a -484.6 |123.69 0.2601 97.44 }-169.53.042 [72.62
3b -488.8 |147.44 0.2421 [98.5 -163.92.831 ([74.51
3C -496.1 |177.14 0.2323 89.9 |-1124.52.716 [75.54
3d -496.7 |167.47 0.2153 ([76.4 |-106.4{2.518 [77.33
3e -504.8 [162.55 0.2046 67.5 |[-134.712.393 [78.46

In all cases analyzed of steel electrodes modified by spin coating of thin films made of pseudo
binary oxides, an improvement in their corrosion inhibition was found between 71% and 93%.

Before After Before After
corrosion testg corrosion testg

Figure3. AFM images before and after corrosion tdstssamples deposited Ispin-coating
technigueaccording to table 1

Analyzing the variation of the corrosion potential and corrosion current as the inhibition
efficiency increases (Tables 2), it can be observed that the corrosion current decreases
proportionally to the corrosion rate, and the corrosion potential movesd®weathodic values.

For all deposits with materials obtained by the sstate method and tested in acidic media,
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the polarization resistanc®j) of the modified OL steel electrode increaseam the AFM
(Figure 3) investigations it can be observed that after contact with acidic medium, the thin films
retain the structure of the material that comes into direct contact with the corrosion medium,
but the morphology is different and the sizelwdf agglomerates is larger.

Conclusion

It was found that the best corrosion inhibition values IE = 93.3% for spin coating were obtained
when the layer was made for thesRi,Os:Er** type structure obtained first by the setithte

method using Zn(Ng)-x4H>O, N»Os and Er(NQ)s:x5H-0 as precursors in an acidic medium,
which managed to provide a smooth, fpmrous and uniformly coated surface. From the AFM
measurements it can be seen that the corrosion inhibition mechanism of carbon steel is based
on the physical protection caused ¢ compact ah adherent layers made by the pseudo
binary oxide at the interface with the steel.
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Abstract
The study analyzes the interaction between pedological resources, climate variability and
technol ogi cal measures applied in the RecaH

period 20282024. The research aimed at the physieemical characteraion of the main

types of soil (typical leached Eutricambosol, typical Preluvosol and molic Gleiosol),
highlighting the climatic conditions in the two years and their impact on the productions of the
Cabernet Sauvignon, Me r | oanhd, ChdPdommayy tvaridtiesi The Fet
results show that the typical Preluvosol has a slightly acidic reaction (pH 5.6 in the Ao horizon)

and a low humus content (2.55%), which limits the availability of nutrients, and the Gleiosol is
characterized by loarglay exture and excess moisture. At the climatic level, the year 2024

was marked by severe drought and maxi mum tem
production decreases of approximately 24.8% compared to 2023. The adaptive measures
implemented (drifrrigation, night harvesting, advanced mechanization) partially mitigated the
effects of water and thermal stress. The conclusions emphasize the importance of an integrated
pedological and technological management strategy to increase the resiliernizailbfing to

climate change.

Introduction

Viticulture is one of the agricultural branches most strongly influenced by pedoclimatic
conditions [12]. The soil provides the nutritional and water base of the vine, and the climate
determines the rate of vegetation, the quality and quantity of the h&8ye& [In the last two
decades, climate change has led to an increase in the frequency of heat waves and droughts,
affecting the winggrowing regions of southeastern Europé& f§9].

At the European level, numerous studies have shown that viticulture in the south of the
continent is exposed to the risk of significant production losses, but also of changes in the
organoleptic profile of wines [10,11]. In Romania, the westerngnogving regions, including

the Banat, are characterized by fertile soils, but with high variability of the chemical reaction
and the water regime [12,13].

The RecaH Wine Center I s -groweng avels it Roeaniajo s t i
recognized for the annual production of over 30 million bottles and significant exports [14]. In
the context of recent years, marked by the alternation between favoraldeti@mde climatic
conditions, the integrated analysis of soil resources, climatic conditions and technological

150




31st International Symposium on Analytical and Environmental Problems

measures becomes essential to assess the sustainability and resilience of viticulture
[15,16,17,18].

The aim of the paper is to highlight the relationship between pedological characteristics, climate
variability (20232 024) and technological adaptation, t
Viticulture Center.

Experimental

The research was carried out in the RecaH Vi
western Romania. This Wine Center is part of
county, as can be seen from figure 1, at a distance of 23 KmfeomMu ni ci pal ity of

vl Moidova
2

Figure 1. Geographical I ocation of the Reca
respectively Romania

The soils were characterized based on the samples collected on genetic hor2@osm(®@0

40 cm). Physice&ehemical analyzes included granulometry (pipetting method), apparent density
(metal cylinders), pH (potentiometric method, ratio 1:2.5), humusri@lj total nitrogen

(Kjeldahl), phosphorus and mobile potassium (EgRiehmDomingo).

Climatic data were taken from | ocal meteor o
Station) for the years 2023 and 2024, including average monthly (absolute maximum) and
annual temperatures and precipitation.

The productions of the main grape varieties
Neagr t, Chardonnay) were centralized based
kg/ha.

Results and discussion

1. Soil characterization

Three types of soil were identified: eutricambosol, preluvosol and gleiosol, within which the
texture was analyzed (textural class was determined), soil reaction (pH values), humus content,
NPK. Based on soil analyzes and interpretations, the fertiléaci soil was determined Table

1.
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Table 1. Texture of the soils of the Recas Winery Center

Soil type Depth (cm)| Coarse Fine sand | Dust (%) | Clay (%) | Textural class name
sand (%) (%)
Eutricambosol 0-20 6.9 39.2 32.7 21.2 LP
typical leached 20-40 7.3 36.1 34.1 22.5 LP
Typical 0-20 0.6 38.0 33.2 28.2 LP
Preluvosol 20-40 0.5 38.8 31.7 29.0 LL
Gleiosol molic 0-20 0.3 30.6 34.8 34.3 T
20-40 0.4 325 325 34.6 TT

Typical leached Eutricambodd has a clayeylusty texture.
Typical Preluvosol it has a loamydusty texture on the surface (ad2@ cm) and loamy at a
depth of 2640 cm.
Molic Gleyosadl i loamy-clay texture.
Regarding the analyzed chemical properties (table 2), the situation is different from one soil to
another, which tells us the availability of nutrients for the vine culture and the fertility that each

type of soil has.

Table 2. The chemical properties of the soil
Tipul de sol Depth pH in Humus Total Mobile Mobile

(cm) H-0 (%) nitrogen phosphorus potassium

(%) (Pppm) (ppm)

Eutricambosol 0-20 6.45 2.43 0.14 25 350
tipic levigat 20-40 6.05 1.37 0.07 13 920
Preluvosol tipic|  0-20 5.6 2.55 0.108 28 100

20-40 6.25 2.13 0.094 26 920
Gleiosol molic 0-20 6.82 5.75 0.258 40 131

20-40 6.8 3.02 0.148 13 101

Typical leached Eutricambosolslightly acidic reaction (pH of 6.06.45), reduced humus
content at 2810 cm and suiniddle, at 620 cm, respectively a moderate fertility.
Typical Preluvosai slightly acidic reaction (pH 5-6.25), humus 2.52.13%, total N 0.108%,

mobile P 28 ppm, mobile K 100 ppm; low to average fertility; requires organic amendments
and pH corrections.
Molic Gleiosoli neutral reaction, medium humus on the surface and very high (>5.7%), at ad.
20-40 cm, high fertility, but has as a limiting factor, excess moisture and glaze.

2. Climate conditions 20282024
The climate is temperatontinental, with slight Mediterranean influences. The winters are
mild, the summers very warm and the autumns prolofiggdThe transitions between seasons
(especially from spring to summer) are rapid. This affects the vine in certain years. However,
the climatic and soil conditions are favorable for vine cultivation.
The year 2023 was distinguished by moderate precipitation in the spring, balanced summer;
productions.
The year 2024 was a year with severe drought (in the periodAdgyst), low precipitation,
heat waves with maximums of 385 A C,

maximum temperatures up toi®5 A C ;

3. Productions

high

accentuated

water

stress

Table 3 shows the productions obtained over the two years, for the main vine viridties
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Variety (Ifg?/i?;) (Ifg?/ﬁi) Diference | % change
Cabernet Sauvignon 13,000 10,000 13000 123.1%
Merlot 12,000 9000 13000 125.0%
Pinot Noir 11,000 8 000 13000 127.3%
Feteasct N 10500 7500 13000 128.6%
Chardonnay 12,500 10 000 12500 120.0%

The productions obtained were high (108@BD00 kg/ha) in 2023 and lower (7500000
kg/ha) in 2004, with production differences of 25800 kg/ha. The average decrease in
production was 124. 8%.

4. Technological adaptation

Compared to other wine centers in Romani a,
made in recent years in technology and infrastructure, has adapted the technology to the new
climate challenges:

- digitized drip irrigation;

- night harvesting (for the protection of aromatic compounds and the reduction of thermal stress
on the fruits);

- mechanized harvesting >95% of the surface;

- investments in the bottling line (13,000 bottles/hour).

Discussions

The results obtained confirm that climate variability has a direct impact on viticultural
productivity, in agreement with similar studies carried out in southern Eui®pES,19]
Production declines in 2024, between 20 and 28%, align with values reported by Moriondo et
al. (2021) for vineyards in Spain and Italy, where heat waves in recent years have affected yields
by 15 30%.

From a pedological perspective, the moderate acidity and low humus content of the Preluvosol
confirm the need to apply some ameliorative measures (organic amendments, cover crops), as
pointed out by Dumitru et al. (2019) in studies on wgnewing soils inwestern Romania.

The adaptive measures I mplemented at Recak (
international recommendations for sustainable viticultu4e6,20,21] and contribute to
maintaining the quality of the wines even in unfavorable climatic conditions

Conclusion

The soils in the Recak vineyard area show g
Gleiosols with excess moisture, which requires a differentiated management.

The year 2024 was characterized by extreme climatic conditions (drought and temperatures
>40AC), which reduced average production by
The varieties most sensitive to wati¥9%),stress
and the most resistanti23hardonnay and Cabern
The measures taken (drip irrigation, night harvesting, mechanization) have contributed to
reducing the climate impact, but it is necessary to diversify the portfolio of varieties and apply
water conservation technologies.

The integration of pedological management with climate adaptation strategies is the key to the
resilience of viticulture in the Banat area.
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Abstract

The paper analyzes the wind regime and the rainfall regime over a period of five years, at two
representative stations in western Romania, more precisely iiHCmainty, at the stations in

Timi'kbara and Sannicolau Mare. Also, with the help of data provided by the Banat Crisana
Regional Meteorological Center, the rainfall regime was interpreted at the two representative
stations in Banat. After analyzing the data from the two stations, we foand thi n  Ti mi K o
the predominant wind direction among the 8nrdirections is the NW sector with a frequency

of 13.1% in April, the average speed being
met eorol ogi cal station, t he annual amount of
year analyzed, 2000, withmi nus of 321.5 | / mpnuataverageavalled t o t

Introduction

The southwest of Romania benefits from a moderate continental temperate climate with oceanic
and Mediterranean influences, the result of the action of genetic climate factors. Under the
action of the atmospheric circulation that transports maritime aiseadsom the west to the
southwest of Europe, of the orographic barrier of the Carpathians, the continental influences
from the east, characterized by special contrasts, are felt very little at the studied[4t&iBhs

For this reason, an increase in precipitation amounts is noted from west to east, from the low
plain regions, to the hilly ones and then to the mountainous[4y8].

The average annual precipitation amounts can vary in relation to the altitude from less than 540
mm, at the SO©Onnicolau Mare meteorological st
average annual precipitat i ommetaongicaltstationahree 556
average annual amounts reach 617 mm, up to 1150 mm in the Semenic Mountains and over
940 mm on the mountain peaks at[4Z800 m al tit

Experimental

Here we analyzed the frequency and speed of the wind in the eight main directions,
exemplifying through the wind rose graph in the months of the warm season: April, May, June,
July, August and September, over a period of five years. Also, with the hadgeoprovided

by the Banat Crisana Regional Meteorological Center, the rainfall regime was interpreted at the
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two representative stations in Bandthe Ti mi koara meteorologi cal
category of plain stations, being located in the Banat Plain. It is a County meteorological station,
from an administrative point of view it beloc
The statiorhas the following coordinatedatitude 450 46', longitude 250 15, platform altitude

85.5 m, barometer altitude: 87.7 m.

The S©nnicolau Mare meteorological station
located in the Torontal Plain at an altitude of 85 m. From an administrative point of view, the
station belongs to Ti mi k Co unstayon cordinatéestare c i t y
the following - latitude: 460 04', longitude 200 37', platform altitude 84.5 m and barometer
altitude 85.8 m.

The SO©Onnicolau Mare meteorol ogical station
floodable part, at an altitude of 86 m. The most striking feature is the smoothing of the relief
interrupted only by some forms that appeared as a result of the ingfoldeandering and

changing of the riverbeds.

Results and discussion

In the paper, we analyzed the frequency and speed of the wind in the eight main directions,
exemplifying it through the wind rose graph in the warm months: April, May, June, July,
August and September, over the course of five years. Also, with the haépagbrovided by
theBanatCrisanaRegionalMeteorologicalCenter, the rainfall regime at the two representative
stations in Banat was interpreted. The wind rose is illustrated for the months analyzed in the
following representative figures for the Timisaastation and the Sannicolau Mare station
[9,10].

Mul ti annual averages at the Timikoar
direction N NE E SE S SV Vv NV Calm
Frequency%) | 9.1 55 7.3 4.7 10.3 8.5 11.7 13.1 36.0
speed (m/s) 3.8 2.5 2.6 3.1 |39 35 3.7 3.9

14.0
12.0 +

8.0 +
6.0 +

SV SE

s

Fig.dMul ti annual aver abdeesrolaical Station inAprimi Kk oar a
Mul ti annual averages at the Timikoalil
direction N NE E SE S SV \% NV Calm

Frequency%) 9.1 53 | 7.0 5.4 10.5 | 5.8 8.8 15.0 38.2
speed (m/s) | 4.1 31 |24 3.4 3.7 3.4 3.4 3.5
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Fig2Mul ti annual averages at the Timikoara Me
Multiannual averages at the Sannicolau Mare Meteorological Station in May
direction N NE E SE S SV V NV Calm
frequency(%) | 15.5 4.7 7.6 12.6 15.0 8.0 12.3 10.0 19.3
speed (m/s) | 4.3 3.0 2.8 3.5 4.0 3.6 4.4 4.4

Fig.3 Multiannual averages at the Sannicolau Mare Meteorological Station in May

Multiannual averages at the Sannicolau Mare Meteorological Station in Jun
direction N NE E SE S SV \Y NV Calm
Frequency (%) 12.2 4.0 4.2 8.6 11.7 8.0 16.5 14.2 25.5
speed (m/s) 3.8 3.0 3.0 3.2 34 3.3 3.8 4.2

Fig.4 Multiannual averages at the Sannicolau Mare Meteorological Station in May

The table below presents the monthly values of the rainfall regime recorded at the Timisoara
station, during the period 192903.
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Table 1. Rainfall regime recorded at the Timisoara station during 19922003

Year/Month 1999 2000 2001 2002 2003
| 37,9 21,5 35,4 8,7 69,0
Il 88,7 8,5 18,6 10,5 26,7
11 11,3 45,1 58,8 7,6 10,2
[\ 50,6 34,3 79,6 4,7 46,3
V 74,6 31,5 31,8 53,1 51,4
\i 38,3 40,9 130,2 74,8 80,5
Vil 187,1 25,3 58,6 62,0 55,4
VIl 49,7 8,6 30,6 98,6 4,2
IX 35,5 23,7 146,6 48,2 66,3
X 22,6 1,8 154 52,6 113,2
Xl 64,5 20,6 66,1 42,7 31,3
XII 110,3 34,5 14,0 66,7 22,5
Annual amount| 771,1 296,3 685,7 530,2 577,0

At t he Teteorolegical station, the annual amount of precipitation was only 296.3

I/ m] , in the driest year analyzed, the year
mul tiannual average val ue 0910]6l1n7 . Bi rhi/kmarian, p
SO©nni col au Mare and Ji mbol i a, the month wit
precipitation amount of 45.1 |/ m] and even

represents an plus of 23.9%. The rainiest decade oktHre2p00 was thert decade of April
with 32.0 |/ m].

20,0
10.C|
0.0
-10,0|
-20,0
-30,C|
-40,C|
-50,C|
-60,C—=

VI -3,4 VIl -6,8

Vil -1,3

Fig.5 Evolution of precipitation compared to normal in 2000 in Timisoara

Conclusion
After analyzing the wind regime and the pluviometric regime at the meteorological stations in
Ti m soara and S©nnicol au Mar e, we found that

among the 8 main directions is the NW sector with a frequency of 13.A¢riinthe average
speed being 3.9 m/s also from the NW. The predominant wind direction in May is from the NW
sector with a frequency of 15%, the average wind speed being 4.1 m/s from the N sector.
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The predominant wind direction in June is from the NW sector with a frequency of 16.4%, the
average wind speed being 4.0 m/s from the NW sector.

For the Sannicolau Mare station, the predominant wind direction in July is from the V sector
with a frequency of 15.1%, the average wind speed being 4.2 m/s from the NW sector.The
predominant wind direction in August for Sannicolau Mare is from the V sedtb a
frequency of 12.3%, the average wind speed being 4.0 m/s from the V sector.

I n 1999, the annual amount of rainfaldl reach
tothe multa n nu a | average of 617.8 |/ m]. I n 2001,

the driest year in the analyzed period was by far 2000, with @&y382/m2.
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Abstract

In the context of an increasingly heightened concern for health and healthy eating, vegetable
oils play an important role in modern diets. In this regard -poddsed oil is an excellent source

of lipids and bioactive compounds, which have beneficialthgaitential. Sesamefesamum
indicumL.) is cultivated in several countries and plays an important role in human nutrition.
The plant's seeds are used both as a spice and a sourc8edaihe oil is a common ingredient

in Asian cuisine, used to addVlaur to a variety of dishelsut never used as a cooking .oil
Sesame oil i€haracterizedby a strong and dominant aron&milarly, the spices add aroma
and flavor to foodThe aim of the study was taonitor the oxidative stability of folsesame

oil samples drtified with some spicesgarlic (Allium sativum) basil (Ocimum basilicur))
cumin (Cuminum cyminujrand cinnamonGinnamomum zeylanicyrduring storage for

9 month in room conditions.

Introduction

The process of foods fortification has been a fundamental aspect of global nutrition policy, with
the objective of reducing the problem of nutrient deficiencies on a worldwide $balenost
commonly fortified foods arecereals andakeryproducts milk and dairy productdats and

oils, tea and other beverag@sfant formulasandaccessory food iten{42].

Sesame oil obtained from sesarBegamum indicuin) seedsand isa highquality edible oll

that is traditionally used in Asian cuisine, renowned for its distinctive flavour and §fnta

is recommended that its use in food be in small quanfRiles’he chemical composition of
sesame indicates that the seed constitutes an important source of 53%#4protein (18

25%), carbohydrate (13.5%) and ash (5%bpeneral, it seems that room temperature preserves
the nutritional value of sesame due to the increase in eagd vitamin content, and can be

the optimal torage conditions for sesame for usdaad industry[1, 7]. Spices are known to

be the fundamental components of flavour in ®dspices have many functions in foods: the
enhancement of flavour in food products (condiment) and the preservation of fooflli@@ms
Spices have their aromatic properties distributed in different organs of plants, so: in roots
(ginger and turmeric), bulbs (garlic and onion), twigs or bark of trees (cinnamon), leaves (basil,
rosemary, marjoram, oregano, mint), flowers (lavenceve and orange), fruits (peppers, star
anise and tamarind), seeds and grains (coriander, cumin, fennel, nutmeg, and sesgghe), etc
Has been demonstrated to offer significant nutritional benefits, contributing to a good human
health[10]. The factors that affect the oxidation of vegetable oils are numerous and include
temperature, productierelated processes, heating techniques, light, fatty acid composition of
the oil, antioxidants compounds, oxygen concentration, thermal oxidiecafyipounds and
transition metal ion§#4].
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Experimental
The oil samplesand the dry spicesiere acquired from local supermarkétsm Timisoara
(Romania) The dry spices were introduced in four dark bottle and covered with potgsed
sesame oil, in a ratio of 1:10 at room temperatur€GR@uring 21 days and were stirred
periodically during maceration. After this time, the macerates were filtered, analyzed and stored
in the refrigerator until consumptiofthe primary and secondary oxidation productthe
peroxide value and the-gmisidine valué were periodically determined every three months
during 9 months.The oil samples have been kept away fraghtlin dark colored bottles
Oxidative stability was made on naxidizedsesameil samples (initial pointjor sesame oil
(C) andfour fortified sesame oil samples with spicgarlic (FSeO}, basil (FSeO2, cumin
(FSeO3 and cinnamonHSeO4 after storagat room temperature condition
Physicachemical analysis
The peroxide value (PMWyas determined according to standard iodometric methods for the
edible oil and the results were expressed in milliequivalesitg@mEq Q/kg). According to
AOCS [3], the panisidine value (pAV) standard method is based on the reactiveness of the
aldehyde carbonyl bond on theapisidine amine group and the formation of a Sdfafe that
absorbs at 350 nnThus,2 g (w) of fortified sesameoil sample were dissolved in 25 mL
isooctane and the absorbance (Al) were measured at 350 nm. A blank was prébared
isooctane. An aliquot (5 mL) of this solution, respectively 5 mL of isooctane (as blank) was
transferred to each of two test tubes of 10 mL and was added, to each, 1 mL anisidine solution
(0.25% g/v glacial acetic acidfhe absorbance (A2)as been readifter 10 minutesalso at
the same wavelength, against isooctane containiagigidine. pAV was calculated to the
formula (1):

3 -
L2A,- A (1)

w

In order to estimatie oxidative deterioration of lipidsas used OTOX value (ital oxidation
value) andwascalculated according to the formula (21]:

TOTOX value =2PV + pAV (2)

All determinations were carried out in triplicatédl reagents and solvents used in this study
were ofanalytical reagent grade

p-AV = 253

Results and discussion

The oxidative stability of oils is one of the most important indicators of she[[8fif&Sesame

oil is characterized by a low oxidation rate, due to its low content of unsaturated fatty acids.
These acids react readily with oxygen to form peroxidesf83. oxidative stability of fortified
sesame oil is determined by the monitoring of chemical quality indicatoesoxidation degree

of sesame oil samples, both without and with theffed of spices, is presented for comparison

in Table 1

Tablel. Oxidation degree dbrtified sesameil samples
PV

(MEq Ozkg) p-AV TOTOX
Sample Time (months) Time (months) Time (months)
0 3 6 9 0 3 6 9 0 3 6 9
C 149|149 | 149|154 | 164| 187 | 1.86| 2.09 | 462 | 485 | 484 | 5.16

FSeOl | 2.76| 277|280 | 277 | 1.78| 1.78 | 1.80| 1.80| 730 | 7.32 | 740 | 7.34
FSeO2 | 3.28 | 328 | 330 | 3.36 | 188| 188 | 1.92 | 196 | 844 | 844 | 852 | 8.68
FSeO3 | 2.38| 2.38| 239 | 238 | 159|159 164 | 161 | 6.35| 6.35| 642 | 6.37
FSeO4 | 254 | 256 | 264 | 260 | 1.74] 176 | 1.80| 1.86 | 682 | 6.84 | 7.08 | 7.06
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The initial peroxide value range of the fortified oils was found to be relatively low, ranging
from 1.49 to 3.28 meq/kg, thereby indicating a high degree of stability against oxidation. The
PV increases slightly from one month to the next. After 9 motitesPV values decreased for
samples FSeO1l1 and FSe©38orresponding to the garlic and cinnamon fortified oils. This
decline occurred concurrently with the appearance of secondary oxidation compb@inds
According by AOCS 3] standard methods, PV of fresh oils should be less than 10 nikg O

oil, while the PV above 30 mEg®g indicate a rancid oil.

The panisidine value was used to assess the secondary oxidation of the oil or fat, which is
mainly due to aldehydes and ketones; represent an indicator of oxidative rancidity in oils and
fatty foods The panisidine value for sesame oil samples ranged from 1.64 to 2.09. There were
no significant differences in thegmisidine value between the flavored sesame oil samples.
Since the sesame oil samples obtained in this study hanesigine values Iesthan 1, it means

that the oils are of good quality. Tleentrol sample was found to have the highest value,
indicating that the addition of spices has an inhibitory effect on the secondary oxidation
products. It has been demonstrated that an oil's TOTOX value is an important indicator of its
quality. The lowethe TOTOX value, the better the quality of the oil [2].

Conclusion

It is evident that thall spicesutilizedin the study ensure the oxidative stability of the fortified

oil samplesAmong thesesesame oisamples containing garleandcinnamon demonstrated

the most significant resistance to oxidati@memical analysis of spices fortified ceddessed

sesame oils did not show a clear pattern related to changes during storage. However, the most
significant changes were observed after 6 months of conditions specified in this study.

References
[1] N. Abdiani, M. Kolahi, M. JavaheriyanM, SabaeianJ. Agric. Food Res(2024) 10111

[2] H.A. Abou-Gharbia,A.A.Y Shehatal-. Shahidj Food Res. Int33 (2000 331 340.
[3JAOCCS, Method Cd 180 p-Anisidine value, Official Methods of Analysis of thenerican
Oil Chemists Society, 1997eapproved 2017

[4B.Bekd&kdgr | MBenerF.Dondur ma&cYeed jd BN, Faayz,R. Apak,
Food Chem. 434 (2024) 137426.

[5] C. Chi-Fai, C.Jhih-Ying, W. ChungLi, ACS Food Scilechrol. 1 (2021) 12221227.

[6] L. Diniz do Nascimento, A. Barbosa de Moraed(. Santana da Costd.M. Pereira
Galgio, P.S. Taube C.M. Leal Costa, MN. Cruz, E.H. de Aguiar Andradel.J. Guerreiro de
Farig Biomoleculesl0 (2020 988

[7] M. Elleuch,S.BesbesQ. Roiseux,C. Blecker,H. Attia, Food Chem. 103 (2007) 645b0.
[8] A.M. Marina, Y.B Che Man, S.A.HNazimah,|.Amin, J. Am. Oil Chem Soc86 (2009)
301-307.

9] T. Moslavac, S. Jokic, D. Gubarii, M. Ost
u industriji. (2023) 10.15255/KUI.2022.082.

[10] M. NadeemR. Asad Pak. J. Fbod Sci. 22 (2012) 101-107.

[11] A. Rohman, YB. Che ManA. Ismail, P.Hashim Int. Food Res.J. 18 011) 303310
[12] https://en.wikipedia.org/wiki/Food_fortification

162


https://www.sciencedirect.com/journal/journal-of-agriculture-and-food-research
https://pubs.acs.org/journal/afsthl?ref=breadcrumb

31st International Symposium on Analytical and Environmental Problems

ANTICORROSIVE NANOMATERIALS OF THE TYPE ZN 3NB20s UNDOPED AND
DOPED WITH TRIVALENT ER 3*IONS IN SALINE ENVIRONMENT

Mina Morariu (Popescu):2, Bogdan Taranut, Mircea Nicolaescd, Carmen Lazalt,
Corina Orha?, Cornelia Bandas, Mihaela Gherban'*

! National Institute for Research and Development in Electrochemistry and Condensed Matter
Timisoara, Dr. A.P. Podeanu no.144, 300569, Timisoara Romania, email:
mina.popescu37@gmail.comihaela.birdeanu@gmail.com
0Pol itehnicao Uni-ta¥ictaié hoy2, 300006 Timisoaras, Bamare, emal:
mina.popescu@student.upt.ro
“Corresponding authomihaelabirdean@gmail.com

Abstract

This study involvsthe depositions of metaixide films via the sphtoating method,
using pseuddinary ZnsNb,Os oxides, both undoped and doped witi*Bons, synthesized
hydrothermally on metallic substrates. Following the preparation of the thin films,
electrochemical method were employed to evaluate their corrosion resistance and to validate
their potential as corrosion inhibitors.

The tests were cared out using a Voltalab PGZ 402 potentiostat connected te a three
electrode elecrochemical cell, with the working electrodes consisting of steels discs coated with
the thin films. The working parameteres included a potential range s&tdrel.3V and-0.6V
and a scane rate of 1mV/s. The measurements
open circuit potential (OCP) of the modified electrodes was monitored for 30minutes prior to
polarization. The corrosive medium used for the tessisa 0.3 M NaCl saline solution.

Introduction

Over time, zinc alloys like ZiNi and ZrCo were developed to improve corrosion
resistance, thanks to densely packed crystallographic planes and a more stable ionization
environment. Additional improvements were achieved using protective porphyrin layers,
amorphous oxide compounds, or psebdaary oxide nanomaterials [1].

Experimental
In order to obtain nanomaterials via hydrothermal synthesis, the following precursors were
used, as follows:

Sample| Precusor 1 | Precusor 2 Precusor 3 Molar ratio
le Nb2Os ZNn(NQG3)2x4H>0 ErOs 1:3:0.2

2e Nb20s Zn(CH:COOpx2H.0 Er0O3 1:3:0.2

3e Nb2Os Zn0O Er,O3 1:3:0.2

4a Nb20s Zn(NGg)2x4H,0 - 1:3

4e Nb2Os Zn(NGg)2x4H,0 Er(NOz)ax5H.0 | 1:3:0.2

5a Nb2Os Zn(CH;COOPx2H-0 - 1:3

5e Nb2Os Zn(CHsCOOpx2H,0 Er(NGs)sx5H.0 | 1:3:0.2

6a Nb2Os Zn0O - 1:3

6e Nb2Os ZnO Er(NOg):x5H20 | 1:3:0.2

Table 1. Precursors used in the hydrothermal synthesis

Experimental  condition using the hydrothermal method depended on
temperature(240AC) , time (12h) and pH (7).
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discs(OL) with a diameter of 10 mm and a thickness of 2mm. The chemical compositions of
OL used was as follows(wt.%):

Fe Al Cu Si Mn Cr

98 0.0309 0.311 0.339 0.219 0.18
C Ni Mo Pb Nb Ti
0.165 0.179 0.339 0.05 0.0023 0.005
Zn \Y W P S Co
0.005 0.005 0.05 0.005 0.005 0.0138

Table 2. Chemical compositions of OL

Obtaining final
Ball milling (12h) paste

= D

Film

Spin-coating technique

(3500rot/min) Heat treatment

(450°C/1h)

Figure 1. Schematic diagram of the thin film deposition process using the spin coating method

In the first stage, a paste was prepared by mixing 0.1g of metal oxide power with a
matrix solution composed of O terpigeol omfan agdteh y | c
mortar. To achieve proper homogenization of the mixure, the resulting solutien wa
ultrasonicated for 30 minutes., followed by further processing in a plannetary ball mill (Lab
Mills 1 x QM) at a constant frequency of 40kHZ for 12 hours.

In the second stage the films of undoped metal oxidg\Z®s) and doped (Et') were
then deposited onto low carbon steel subtraissig the spircoating technique. A
homogeneous diluted paste of the metal oxide in ethanol was prepared and deposited onto the
steel substrate at a rotation speed of 3500 rpm for 30 seconds. In order to remove the organic
compounds used in the homogenegolution (metal oxidegpolymeric matrix) and to ensure
proper adhesion of the oxide films to the steel substrates, a thermal treatment was applied at
450A C for 1 hour, with a heating rate of 2A

Results and discussion

The OCP measurements presented in figure 2 (0.3NaCl) show that the coated electrodes
stabilize with difficulty, reaching a quastable state around 1500 secoadd displaying a
nontuniform behavior, whereas the uncoated electrode stabilizes at appedyind@dO0
seconds. This results provides preliminary insights into the nature of the proscesses occuring
at the metal/thin filrrelectrolyte interfaces.
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Figure 2. a) OCP measurements for the modified electrodes over 30 minutes: steel electrode,
Zn Nb O and Zn Nb O : Er | in 0.3 M NaCcCl ar
after i mmersion of the steel e | M dlaCt for 8@ |, Zn
minutes (notations according to Table 1)

E(=0) Rp cor Pa bc 3corr IE
Electrode (m(V) )( v x 3 m MACT® o lmv) (mmiv)|os)
oL 389.14 6820 [3.8190 [240.8 |251.521.27 |
1e 5532 1575  [1.8031 1173.5 L189.8115.049 [52.79
De 577.0 8.81 1.6106 1153  [139.711.879 [57.82
3¢ 4332 2774 11780 1152.9 [122.29.393 [69.15
Aa 426.9 5.33 ».0680 175 |128.9/18.831 [5.84
Ae 563.0 1451 [1.6300 545 |61 [10.591 61.34
5a 5122 9.95 1.0145 [172.6 [201.3 [16.728 |49.86
Be 549.1 9.13 1.7328 [155.3 |188.312.624 [54.62
6a 693.6 5.8 1.8068 [223.9 [107.9115.368 [52.69
6e 4427 1467 [1.0841 1109.6 [154.78.570 [71.61

Tabel 3. Tafel parameters for electrodes analyzed after 30 minutes immersion in 0.3 M saline
medium

In all analyzed cases of steel electrodes modified by spin coating deposition of thin films
made from pseudbinary oxides, an improvement in corrosion inhibition was observed.
Moreover, it was found that de best IE value (71.61) was obtaining when ¢hevay formed
using the Zn Nb O : Er | structure, syt hesi z
and Er (NO ) L5H O as precursors in a saline
potential and corrosion current as the inhibition efficiemncreases (Table 3), it can be
observed that the corrosion current decreases proportionally with the corrosion rate, while the
corrosion potential shifts toward more cathodic values.
For all the deposits with materials obtained by the hydrothermal method and tested in saline
environment, the polarization resistance (Rp) of the modified OL steel electrode incFbases.
best value recorded for the same test (6e).

The shift of the corrosion potential &) toward more negative values in the presence
of undopdadpendd ZEBr Nb O i s caused by the diff
active species on the metallic surface (Zn, Nb, Er), in addition to Fe. The presence of Nb ions

165



31st International Symposium on Analytical and Environmental Problems

together with Zn ions shifts the corrosion potential to more negative vaB8%14 mV), and
the corrosion current density decreases fronm
saline medium.

Figure 4. SEM images for the spin coated samples according to table 1 before (a) and after (b)
corrosion tests in saline environment.

From the SEM images (Figure 4), it can be
ions leads to crystallization in the form of rbkle structures. SEM images of the doped and
undoped oxides obtained by the hydrothermal method were taken at 12009gisanal
magnification in medium vacuum.

Figure 5. shows the AFM images of the surfaces for each of the thin films deposited on the OL
electrodes, measured before and after the corrosion tests, using-tentaxt working mode.

The measurements were performed in aggressive environments, SaBnelyNacCl.
Before corrosion After
e

rrosion

rosion After corrosion Before corrosion

evpitude - Seantorws

4e

Line fit 82.7mV

'l sa

6e

° Be

Line fit 112mV

© 6a

Figure 5. AFM images before and after corrosion tests for the samples deposited by spin coating
according to table 1 before and after corrosion tests in saline environment
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Sa before/ after 0.3 M | S before/ after 0.3 M | S, before/ after 0.3 M
E'e‘;tmd é)rrﬁ?) NaCl NaCl NaCl
(nm) (nm) (nm)

OL 11.281/46.154 16.405 / 56.855 -

le 9.7957 /35.209 12.368 / 44.446 750.43 / 265.12
2e 10.346 / 32.275 13.485/43.673 80.548 / 278.57
3e 14.307 / 21.176 18.6 / 26.795 132.59/161.51
4da 1326 16.518/19.66 20.76 / 24.261 113.93/181.42
de ' 16.867 / 40.598 20.20/ 47.235 120.15/ 222.63
5a 0.073/28.01 11.511/32.492 59.184 / 207.84
5e 19.384/30.724 24.772 1 38.124 150.18 / 236.23
6a 16.857 /42.171 20.509/51.864 113.9/280.74
6e 22.186 / 33.844 27.499/251.94 156.57 / 251.94

Table 4. Nanoroughness of thin films obtained by spin coating technique

Using the Nanosur f EEasy Sc afthe @onslaydr thinfdmseigs t h e
calculated before and after the corrosion tests (Table 4).

Conclusion

Table 3 shows that the oxid corrosion inhibitor forms a barrier on the metal surface,
reducing contact between the steel and saline environment, which ultimately decreases the
corrosion rate. If a cathodic reaction occurs in the corrosion process, thsi@monpotential
becomes more negative (our case). The Tafel curves show that all thin films deposited as
monolayer structures on electrodes exhibit lower corrosion current densities compared to the
OL disk.

AFM microscopy reveals that after exposure to the saline environment, the thin films
retain their material structure at the corrosion interface, though the morphology changes and
aggregate size increases. This suggests that the corrosion inhibition recimacarbon steel
relies on the physical protection provided by the compact and adherent {béeaigjooxide
layers at the steel interface.

The most distinct morphology (shown in Figure 4) was observed in sample 6e,
synt hesized wusing Er (NO ) L5H O, ZnoO, and NI
exhibited the highest corrosion protection efficiency in the tested environments

The corrosion protection mechanism of steel can be attributed to a physical/mechanical
barrier effect. Correlating microscopic observations with electrochemical measurements, it is
evident that Zn Nb O : Er | | ay eras anceffettieei ned
barrier against salt ion penetration, thereby protecting the steel surface.
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Abstract

Ultraviolet C (UVC) radiation is a weknown antimicrobial agent. It is widely used to
inactivate microorganisms because it can cause irreversible DNA damage, which stops
replication and survival. Even though UVC disinfection is essential for cleanirgg, viadd,

and surfaces, its widespread use is limited by high energy needs, costs, and material challenges
associated with traditional UVC light sources [1,2]. To tackle these issuestoll\&C
upconversion (UC) materials have become an appealing aiternahey allow for the local
production of germicidal UVC photons from common and cheap blue light sourcesdréae

doped inorganic phosphors work particularly well in these applications due to their unique
optical traits, chemical stability, and adfable emission profiles [3,4].

Our study looks into the synthesis, structural and optical characterization, and antimicrobial
perfor mancedopfedt wonoPgjani c compounds, Y Si O
with hybrid materials made from them. We prepared the powders and ah#tgre using

Fourier transform infrared (FTIR) spectroscopy,-ray diffraction (XRD), and
photoluminescence (PL) spectroscopy. Emission spectra indicated that these materials can
produce germicidal UVC radiation when exposed to blue light, showing prasieesenergy
disinfection tools.

For the microbiological evaluation, we udescherichia colATCC 8739 as a model organism

and performed two complementary experiments. In the first experiment, we mixed the powders
directly with bacterial suspensions without light exposure to check their intrinsic toxicity. In
the second exper iSneht:,Prwe enmmbeaddpeadl yYdi met hyl
and formed a thin film on glass substrates. This setup allowed us to irradiate bacterial cultures
through the composite under blue light. We indeld two control conditions: exposure through

bare borosilicate glass and bacterial suspension without irradiation. We compared colony
forming units (CFU) to measure the antimicrobial effect.

The results show that La(PO ) :Prj has muc
Y Si O :Prj . On the ot her ha n-xicwithouSlighbbut Pr | /
do show some antimicrobial activity under blight exposure. We obserdean about 25%

reducti on i n viabl e CFU <count s I n cul tur e:c

membrane, while the control exposed only through borosilicate glass showed an 11% increase
in CFU. These findings highlight the important role of upconverdiaven UVC emission in
bolstering lightbased bacterial inhibition and support the idea of polywhesphor hybrid
coatings as functional disinfection materials.
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Overall, the study pr ovi ddogediaorgane phogphots amsli s
integrating them into polymer matrices for antimicrobial technologies. By combining structural,
optical, and microbiological studies, it emphasizes both the paltanil current challenges of
blueto-UVC upconversion systems for sustainable,-Ewvergy water and surface cleaning
applications.
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Abstract

Wastewater from the textile industry typically contains several types of dyes, as well as other
compounds considered contaminants, which interact in ways that can significantly influence
the efficiency of theremoval process.Therefore, investigating dye removal from multiple
systems provides a more realistic assessment of the effectiveness of the wastewater treatment
procesq1l]. Factorial design and Response Surface Methodology (RSM) are powerful tools in
optimizing dye removal condition2]} allowing the simultaneous exploration of multiple
factors (pH, adsorbent dosage, temperatlyesconcentration) to identify the most effective
combination that ensures the best removal efficiency. This approach not only reduces
experimental time and saves resources, but also provides a comprehensive understanding of the
process, crucial for the develment of sustainable and efficient solutions in wastewater
treatment and environmental remediation.

This paper presents experimerdaal theoreticadtudies for the simultaneous removal of three
dyes from aqueous solutions using a magnetite/carbon nanocon{ptiSjtas an adsorbent.

The NC was synthesized by combustiomethos and characterizedby XRD, FTIR
spectroscopy, SEMhermal analysis, and2 adsorptiordesorptiortechniqus.

For the experimental studies, the optimal working conditions established for the adsorption of
dyes(Acid Orange 7, Methylene Blue, Basic Redffdm singlecomponent systems were
selected as initial conditions for the simultaneous adsorption of dyes from the ternary system.
The efficiency of removing all dyes from the ternary system decreased compared to individual
removal, due to the competitive effeelowever,the removal yield is more thai®%, for all
selected dyesyhich is important for application on polluted industrial waters

A series of factorial design experiments using selected dyes was conducted. To further explore
t he syst e mobéceentrdl eomposite design,(CCR) wiasplemented for the ternary
mixture, aiming to determine whether optimal removal conditions shift with the presence of
more additional dyes in the systehte results obtained highlighted that, for efficient removal

in a ternary mixture of dyes, it is essential to maintain pH and dye concentrations within optimal
ranges, toleverage synergistic effectsvhile minimizing crossnhibition. Predicted data
obtained for the removal efficiency were in good agreement with the experimental
determinations (98%).

The obtainedresults demonstrated thaCNs a promising adsorbefdr removal of dyes from
ternary systemand response surface optimizaticem be successfully used to optimize the
adsorption process parameters.
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Abstract

This work presented the analysis of acrylonitrilevinylbenzene copolymers with functional
groups (by aminophosphonate type) recovered from a biological mediypogsiblefuture
use in an antimicrobial test study. Their stability was confirmeBdayier transform infrared
spectroscopy energy dispersive Xay analysis (EDX) and scanning electron microscopy
(SEM).

Introduction
Bacteria play an important part in our lives. They are found in soil, water, and the air. They
could lead to a variety of health issues. Certain materials were used as antimicrobial agents to
stop bacterial infectiongt is clear that new materials with antibacterial properties are needed.
The creation of polymers with antibacterial properties, or polymeric biocides, is a topic of great
contemporary interest in polymer research, which has not received sufficientoattditte
problem of creating polymeribiocides can often be solved if the bactericide is covalently
grafted onto polymeric carriers or other insoluble support matetials [
The potential antibacterial properties of acrylonitdlginylbenzene (ANDVB) polymers with
aminophosphonate groups (see Figure?lLjrjake them worthy of study, as they can improve
water purification and other biological applications. The biological activity of these polymers,
especially their antibacterial properties, can be enhanced by the addition of aminophosphonate
groups B-5]. Aminophosphonates not only directly inhibit bacterial growth, but also enhance
the immune response, making them valuafbliéghting infections.
One area that is expanding to reduce their environmental impact is the use of recycled materials.
Recycling acrylonitriledivinyloenzene offers a sustainable source for the synthesis of
antimicrobial compounds, in addition to addressing waste managenmneetcs.

-[(—(EH—CHZ)IB (CH-CH)}

?ZO

NH

(CH,),  -CH-CH,-
NH

<::H—P(0>(0R)z

=

| -, N

where: R= Bz or Et
Figure 1. Thestructure of the functionalized copolymers: BzDVB-AN and Et-DVB-AN.
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In water treatment, the most usual treatment method to disinfect and sterilize water is to use
chlorine and other related chemicals. But their residues can grow to be concentrated in the food
chain and in the environment as well as the possible formatibal@amethane analogues that

are suspected of being carcinogenic should lead to the prevention of thed}. iae[to the
associated problems result from the use of conventional antimicrobial agents, the idea for using
of polymeric antimicrobial agentppeared to be an attractive choice.

This study concerns the characterization of recycleeDANB grafted with aminophosphonate
groups (see Figure 12][for possiblefuture use in an antimicrobial assay. The efficacy of the
copolymers was investigated by Fourier transform infrared spectrog€dpiR), Optical
image,energy dispersive Xay analysis (EDX) and scanning electron microscopy (SEM).

Experimental

Instruments

Fourier transform infrared spectroscopy (FTIR) wusing a JASTOR-4200
spectrophotometeiZEISS Stemi 508 Stereo Microscodenergy dispersive Xay (EDX)
analysis and scanning electron microscopy (SEM) were performedarstgergyDispersive

X-ray (EDX) analyzer (Octane Elect Super SDD detector, Ametek, Berwyn, PA, USA)
equipped on a Verios G4 UC (Thermo Scientific, Brno, Czech Republic) SEM device.
Working method

All four samples Bz-AN-DVB-S. aureusEtAN-DVB-S. aureusBz-AN-DVB-E. coliandEt-
AN-DVB-E.coli) were recovered from antibacterial solutions where they were tested against a
Grampositive bacterial species (Staphylococcus aureus) (Bae&N-DVB-S. aureusand Et
AN-DVB-S. aureusand a Granmegative bacterial specielsqcherichia co)i(code:Bz-AN-
DVB-E. coliandEt-AN-DVB-E.coli). Then, the samples were filtered, autoclaved at a pressure
of 1 atm and a temperature o feredlsaniplesAw@re f or
characterized by FTIRDQptical ImageSEM and EDX.

Results and discussion

0.2 um

Figure 1. Optical Image of EtAN-DVB S.aureussample afterautoclaved and sterilized.

The variation regarding the number of total germs (CFU/mL) and percentagirabial
reduction at contact times with the two antimicrobial materials are presented in Taple 1 [

We considered that the antibacterial activity is the result of hydrogen bonding between the
organic phosphorus groups (P=0) from aminophosphonat groups and the OH groups in the cell
walls of the bacteria, as we described in our previous study [2]. Bechtlss, it is thought

that the copolymers' antibacterial action occurred more quickly for-gpoaitive bacteria than
gramnegative bacteria.
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Table 1.The antimicrobial activity of functionalized copolymers[2].

Sample in the start moment (0 h) after 18 h of contact
CFU/mL CFU/mL | Percentage of microbial
reduction, %
Escherichia coli
BzDVB-AN 1.337.216 371.475 72.2
EtDVB-AN 1.269.800 196.850 84.4
Staphylococcus aureus
BzDVB-AN 2.952.770 726.381 75.4
EtDVB-AN 2.572.250 133.757 94.8

the amino group, observed &t7D

90 4

i —— Et-DVB-AN 70
60 —— EtStafilo
—— EtEcoli

e Bz-DVB-AN

— BzStafilo
65 BzEcoli
50

UL T T, T UML) 60
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber, em” Wavenumber, cm

Figure 2. FTIR spectrum for samplesobtained after their recovered

cm

Table 2. Semiquantitative EDX-analysis ofBz-DVB-AN- recovered

T T T T T T
4000 3500 3000 2500 2000 1 500 1000

T
500

Type of Wt, %
analysi¢Element C | N | o) | P
Bz-AN-DVB- it was recovered after testing wigh aureus
EDX 78.08 | 1405 | 2.85 | 5.01
Bz-AN-DVB- it was recovered after testing wih coli
EDX | 7305 | 1476 | 5.81 | 5.34

Table 3. Semiguantitative EDX-analysis ofEt-DVB-AN- recovered

Type of
analysisElement

Wi, %

C | N

| o | P

Et-AN-DVB- it was recovered after testing wih aureus

EDX | 6821 | 2085 | 7.79 | 314
Et-AN-DVB- it was recovered after testing wighcoli
EDX | 6718 | 2064 | 6.63 | 431
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The graphic (see Fig. 2) highlights the characteristic bands of both the phosphonate groups and
T 0Oamdi 157espectivel vy, i
The phosphorus content of the recovered copolymers, presented in Tables 2 and 3, is an
indication that they can be used in subsequent antibacterial testing.
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As illustrated in Figure 3 and detailed in Tables 2 and 3, the EDX spectra of the recovered
samples confirm that their functionalization is fully preserved.

5.04K: 621K
aaex [cleat] s [cjka)
392k 483K
- Bz-AN-DVB-S. aureus ... Et-AN-DVB-S. aureus

224K 276K
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513K

420€
342K
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285¢

ol Bz-AN-DVB-E. coli 2
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J = raox
257K 0 Kat e ) 070K
0.00K: 0.00K

020 067 114 161 208 020 070 120 170 220

Figure. SEM imae for samples were obtained after their recovered.

Figure 4 presents SEM images of the recovered samples, revealing that the copolymers exhibit
a uniform surface morphology.

Conclusion

The analysis of recycled acrylonitrtBvinylbenzene polymers functionalized with
aminophosphonate groups presents a promising approach for developing antimicrobial
materials with practical applications.
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Abstract

In the past yersa new class of porous materials known as-agterials has gained
attention for their unique properties. Similar to aerogels in structure but obtained by different
methods, aermaterials are typically synthesizbg growing materials osacrificial templates
avoiding the liquid phaseAfter removing the template, the material retaimsshapeof the
substrate resulting in an extremely porous and ulightweight structure with special
propertieq1,2].

Aerotitania represent a 3D nanoarchitecture based on interconnected hollow
mi crotetrapods based o nmaleriat was syotmesizddi usingithdbe (T
Atomi Layer Depositiont ec hni que, by de playsrsonto a gacrificialt r at hi
template consisting of an interconnected network of ZnO microtetrgpds
In this research, it is demonstrate a simple method to integrate aerotitania on a sensor platform
based on interconnected electrods by using spin coalting techniquseditévity of the aero
titania sensowas measuretthrough dynamic current and resistance responses to the alternation
of UV illumination. The responsivity value was calculated, showing that it is directly influenced
by the optical poweand the thickness of aefiaO: layer.
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Abstract

Agriculture is one of the ol dest human act.
economic development in many regions of the
from subsistence to commerci al agustal nabel [
resource use and adaptation to climate chan:;
evolution and <characteristics eéSfevagr nhc wlotunr
Romani a, overi20hé, pbased 8p28datal ppavhdedti e
in the area. The methodology included the ¢«
yields, fertilizer use and crop rotation. T
crops, compl emenh £ldo weyr , oislosyebeedasn ) ( saun d vegert
fluctuations in areas and yields. Organic fe
husbandry, while the use of chemical fertil
subsi st ethwcrealagsryisctudm, with | ow inputs, but w
the application of modern technol ogies and
contributes to the understanding of &aheapart
and provides benchmarks for adapting agricul
devel opment .

Introduction

Agriculture is one of the main branches of the world economy, providing food, raw materials
and jobs for a significant part of the population [1,2]. Globally, current challenges are related
to population growth, increased use of natural resources anffebts @f climate change on
agricultural production [3,4,15] .

In the European area, agriculture is marked by the Common Agricultural Policy (CAP), which
promotes sustainability, environmental protection and diversification of production [5,6,7]. At
the same time, there are considerable differences between Membsy &gaending on natural
conditions, technological infrastructure and farm structure [8].

In Romania, agriculture has played a fundamental role in history, being recognized in the
nineteenth and early twentieth centuries as the "breadbasket of Europe” [9]. After the period of
collectivization and the post990 transition, the Romanian agricuéiusector faces problems

of fragmentation of farms, reduced use of modern inputs and limited adaptation to European
standards [10] . Pedological studies have highlighted the variable fertility of Romanian soils,
from high-productivity mollisols to clay ashcambisols with medium potential [11,12].
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I n
structur e,

i n whi

vegetabl e

sout hwe st e r-8SevefhoQounty ihas ,a pr€dmmiraitily mixed agricultural
[ ch

Crops ar e

relevant example of subsistence agriculture, where cereal crops (wheat, abwi)seads
(sunflowers) predominate, complemented by vegetables and fodder. The present study aims to
analyze the dynamics of cultivated areas, agricultural productions and fertilization in the period
2022 2024, in order to highlight the particularities thie local agricultural system and the
prospects for sustainable development.

Experimental

The data used in this study were collected from official sources and through direct consultation

with | ocal

capture the particularities of traditional agricultural practices and the way farms are organized.

Methodology included:

far mer s.
which provided statistics on agricultural areas, the yields obtainddtren quantities of
fertilizers used. The information was supplemented by interviews with farmers, in order to

The mai n

I nf or m2024), on

c

- centralization of cultivated areas on basic crops (wheat, corn, barley, triticale, oats,
sunflowers, soybeans, vegetables);
- calculation of total yields and average yields (kg/ha) for each crop category;
- analysis of the use of fertilizers, both organic and chemical, to highlight the degree of
intensification of agriculture;
- comparing data for the period 262024, in order to capture trends and variations.

The working method was mainly descriptive and comparative, without applying complex
statistical models, given the character of a local case study. In interpreting the results,

specialized works in the field of agriculture and pedology [11, 12, 13, 14§ taken into
account, which allowed the correlation of local data with existing knowledge at regional and

national level.

Results and discussions

Agriculture of the Year 2022

Table 1. Cereal crop areas

Culture

Area ha

ProTon Production

Autumn wheat

344

1444

Barley

27

140.7

Corn kernels

170

850

Triticale

13

50.7

Autumn oats

5

12.5

Spring wheat

26

101.4

Spring oats

11

30.8

Sunflower

34

74.8

Soy

4

114

In 2022, it is observed that the area cultivated with wheat increased to 344 ha, with a total

om

C O |

amount of 1444 tons, reaching an average production of 4200kg/ha. The area occupied by maize
decreased by 10 ha, reaching 170 ha, with a total of 850 tons,ngarhaverage production

of 5 tons/ha. The other cereal categories fluctuated very little in terms of area and production.

In oilseed crops, in 2022, rapeseed was replaced by soybeans on an area of 4 ha with an average

production of 2500 kg/ha. The sunflewwcrop has expanded by 4 hectares, reaching a total of

34 ha with a production of 2100kg/ha. The production is close to that achieved in 2021.
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Table 2. Areas in vegetable crops

Culture Area ha Tonne production
Autumn potatoes 14 120.4
Tomato 3 6
Dried onion 15 4.5
Dried garlic 2 3.6
Cabbage 3 138
Pepper 15 45
Cucumbers 2 54
Carrots 15 5.1
Pea pods 15 3
Bean pods 1 1.6
Eggplant 0.7 2.8

As for the vegetable crop, the cultivated areas increased compared to the previous year,
the largest area being recorded for cabbage by 3 ha and a production of 45 t/ha, followed by

tomatoes by 3 ha and a production of 2 tons/ha.
Table 3. Surfaces applied with fertilizers

Chemical fertilizers Area ha
Nitrogen 53.4
Phosphate 18
Potassium 18
Natural fertilizers 600
Changes 52

Agriculture of the Year 2023

Table 4. Cereal crop areas

Culture Area ha Tonne production
Autumn wheat 290 1276
Barley 25 140
Corn kernels 160 770
Triticale 10 38
Autumn oats 4 8,8
Spring wheat 29 109.2
Spring oats 9 22.6
Sunflower 31 71.4
Soy 3 8.7

In 2023, it is observed that the area cultivated with wheat decreased to 290 ha, with a
total amount of 1276 tons, reaching an average production of 4300kg/ha. The area occupied by
corn decreased by 10 ha, reaching 160 ha, with a total of 770 tons, geachswverage
production of 4800 tons/ha. The other cereal categories fluctuated very little in terms of area
and production. In oilseed plants, the same trend as in 2022 was maintained, with no notable
changes in terms of both area and production.

Table 5. Areas in vegetable crops

Culture Area ha Tonne production
Autumn potatoes 12 108
Tomato 2.2 4.4
Dried onion 1.3 3.9
Dried garlic 1 1.8
Cabbage 3 145.5
Pepper 1 2.9
Cucumbers 1 2.8
Carrots 0.5 1.6
Pea pods 0.5 1.1
Bean pods 1.2 2
Eggplant 0.5 2
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As for the vegetable crop, the cultivated areas remained at the level of 2022, the largest
area is recorded for cabbage with 3 ha and a production of 48 t/ha, followed by tomatoes with

2.2 ha and a production of 2.1 tons/ha. Potatoes also keep the edlaveh constant of about
12 ha, with a total production of 108 tons/ha.

Table 6. Surfaces applied with fertilizers

Chemical fertilizers Area ha
Nitrogen 43.7
Phosphate 16
Potassium 16
Natural fertilizers 580
Changes 50

Agriculture of the Year 2024

Table 7. Cereal crop areas

Culture Area ha Tonne production
Autumn wheat 300 1260
Barley 25 135
Corn kernels 150 720
Triticale 10 40
Autumn oats 4 9
Spring wheat 29 113
Spring oats 9 24
Sunflower 32 70
Soy 2 5

In 2023, it is observed that the area cultivated with wheat increased to 300 ha, with a
total amount of 1260 tons, reaching an average production of 4200kg/ha. The area occupied by
corn decreased by 10 ha, reaching 150 ha, with a total of 720 tons, geachaverage
production of 4700 tons/ha. The other cereal categories fluctuated very little in terms of area
and production, due to crop rotation. For oilseeds, the situation in terms of production and
cultivated areas is similar to that of 2023.

Table 8. Areas in vegetable crops

Culture Area ha Tonne production
Autumn potatoes 12 103
Tomato 2 4
Dried onion 1 3
Dried garlic 1 2
Cabbage 2 98
Pepper 1 3
Cucumbers 1 3
Carrots 0.5 1.7
Pea pods 0.5 1
Bean pods 1 1.8
Eggplant 0.5 2

As for the vegetable crop, the cultivated areas remained at the level of 2022, the largest

area is recorded for cabbage with 2 ha and a production of 47 t/ha, followed by tomatoes with
2 ha and a production of 2 tons/ha.

Table 9. Surfaces applied with fertilizers

Chemical fertilizers Area ha
Nitrogen 42.8
Phosphate 15
Potassium 15
Natural fertilizers 450
Changes 48
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Conclusions

The analysis of the evolution of agieORacul tur
highlighted some essential features:

The crop structure remained relatively constant, being dominated by cereals (wheat and corn),
followed by oilseeds (sunflower, soybeans) and vegetable crops on smaller areas.

Average yields varied slightly from year to year, with values betw&ént/ha for the main
cereals, depending on climatic conditions and crop rotation.

Organic fertilizers were the main source of fertilization {48 ha annually), suggesting a
traditional agricultural system based on the integration of livestock farming with agriculture.
Chemical fertilisers were used on limited areas (approx. 10% of the total), which explains the
low level of productivity compared to commercial farms in other regions.

The general trend confirms the character of subsistence agriculture, where limited resources
and low inputs keep production at moderate levels, but ensure a certain stability and adaptability
to local conditions.

It can be concluded that, in order to increase agricultural performance, a moderate
intensification of technologies is necessary, through balanced fertilization, diversification of
crop rotation and the introduction of modern agricultural practices, witféecting the local
ecological balance.
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Abstract

Agriculture is the foundation of civilization and remains one of the key areas for food security
and sustainable development. This study analyzes the evolution of agriculture in Cujmir
commune (Mehedinti County, Romania), based on data collected frootti@dministration

and through interviews with farmers. The research follows the dynamics of cultivated areas, the
structure of the predominant crops and the level of productions obtained in the period 2023
2024. The results show a high share of ceredigdt, corn, barley), complemented by technical
crops (sunflower, rapeseed) and vegetables (tomatoes, onions, cabbage, cucumbers). Yields
vary significantly depending on climatic conditions and low fertilisation, reflecting
predominantly conventional agulture with subsistence influences. The study contributes to
the understanding of local agricultural particularities and provides a useful database for the
development of rural and sustainable development strategies in southwestern Romania.

Introduction

Agriculture has been, throughout history, one of the main pillars of social and economic
development, being indispensable for ensuring food and basic resources for the population
[1,2]. Globally, transformations in agriculture have been driven by factmis as climate
change, population growth and pressure on natural resources [3,4,5]. In Europe, common
agricultural policies have aimed to adapt to new economic and technological realities, with a
focus on productivity and environmental protection [6,7].

In Romania, the transition from collectivized agriculture to private structures has generated a
sharp fragmentation of land, with smatlale farms, which limits competitiveness on the
European market [8,9]. Studies show that medaized family farms aréhe most efficient in

terms of productioftost ratio [10,11]. At the same time, soil fertility and the application of
modern agricultural technologies remain key factors for increasing yields [3,9].

At the regional level, in southwestern Romania, pedoclimatic conditions favor a diversity of
crops, but climatic instability and low input levels affect yields [12,13,14,15]. In Mehedinti
County, agriculture is characterized by a combination of cereal taddhical crops,
complemented by vegetable growing, melons and subsistence crops, which play an important
role in the local economy and in farmers' incomes [2,13].

The purpose of this paper is to highlight the evolution of agriculture in Cujmir commune in the
period 20282024, by analyzing the cultivated areas, the productions achieved and the
technologies used, in order to formulate directions to improve localiéigrad sustainability.
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Material and methods

The research was based on statistical data and direct observations made in Cujmir commune,
Mehedinti County, in the period 2023024. The primary data were provided by the Cujmir
City Hall and the local Agricultural Chamber, and the qualitative informatias obtained
through discussions with farmers in the area.

The analysis included:

- record of cultivated areas by types of crops (cereals, technical plants, vegetables, melons);

- recording of total productions and average yields per hectare;

- evaluation of the use of chemical and organic fertilizers;

- comparison between agricultural years 2023 and 2024.

The data were processed into tables and graphs to highlight variations in production in relation
to climatic and technological factors. The methodology follows the approaches recommended
in the literature on the monitoring of agricultural productions dred &nalysis of soil and
climatic resources [3,8,9,11,16].

Results and discussions
Agriculture in 2023
Table 1. Cereal crop areas

Culture Area ha Tonne .
production
Autumn wheat 1300 5460
Spring barley 70 266
Corn kernels 1328 5046
Autumn barley 200 800
Spring oats 8 0
Sunflower 550 880
Dried peas 250 375
Bean 5 1

As can be seen from the table and figures above, the main cereal plants cultivated in
2023 are winter wheat with 1300 ha and a total production of 5460 tons, which represents an
average production per hectare of 4200 kg/ha, a lower production than inN2£i28.ranks
1st with a cultivated area of 1328 ha with a total production of 5046 tons, which represents an
average production of 3.8 tons/ha, a lower production than in previous years. This is due to
adverse weather conditions. This is followed by sumdioon an area of 550 ha and a total
production of 880 tons, which translates into an average production of 1600 kg/ha, then we find
oats, barley and barley in different areas. In relation to pea and bean crops, along with early and
summer potatoes, theltuated areas occupy a fairly large area, peas occupy an area of 250 ha
with an average production of 1.5 tons/ha, beans occupy 5 hectares with an average production
of 0.250 t/ha, and potatoes are found on 4 hectares with an average production dhét/ha.
yields of these crops are lower than in 2022, due to the lack of rainfall.
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Table 2. Areas in vegetable crops

Culture Area ha Tonne production
Early and semearly potatoes 1 4
Summer potatoes 3 11
Tomato 30 120
Dried onion 5 13
Dried garlic 5 12
Cabbage 6 60
Pepper 6 72
Cucumbers 1 12
Carrots 2 20
Other vegetables 28 180
Bean pods 1 9
Eggplant 2 18
Cauliflower 2 20

Vegetable crops occupy an area of 88 ha with different areas for vegetable species, this
fact being due to the crop rotation with diversified productions according to the species and the

care work that has been carried out, offering producers an altersativce of income.
Table 3. Areas in melon crops

Culture Area ha Tonne production
Melons 60 480
Melons 10 60

Watermelon and melons, occupying an area of 70 ha, due to the climate and favorable

soil conditions, offer an average production of 7.7 tons/ha.
Table 4. Surfaces applied with fertilizers

Chemical fertilizers Area ha Tonne Quantity
Nitrogen 3178 165
Phosphate 3178 165
Potassium 3178 48
Natural fertilizers 15 300

The natural and chemical fertilizers applied, as can be seen from the table and graphs
above, are quantitatively well below the needs of crop plants, resulting in an average of 50 kg

s.c./ha according to the statistical data provided by the agricultualber of Cujmir.

3.4. Agriculture in 2024

Table 5. Cultivated areas and cereal crop yields

Culture Area ha Tonne production
Autumn wheat 1560 9360
Barley 40 200
Corn kernels 1000 8000
Autumn barley 70 420
Spring oats 8 0
Sunflower 70 175
Rape 300 1200
Dried peas 260 390
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As can be seen from the table and figures above, the main cereal crops cultivated in
2024 are winter wheat with 1560 ha and a total production of 9360 tons, which represents an
average production per hectare of 6000 kg/ha, a higher production than it€282% in 2nd
place with a cultivated area of 1000 ha with a total production of 8000 tons, which represents
an average production of 8 tons/ha, a lower production than in previous years. This is due to
adverse weather conditions. This is followed byfleuwver on an area of 70 ha and a total
production of 175 tons, which translates into an average production of 2500 kg/ha, then we find
oats, barley and barley in different areas, and this year rapeseed enters cultivation on an area of
300 ha, with a totgbroduction of 1200 tons, which means an average production of 4 t/ha. In
relation to pea crops, along with early and summer potatoes, the cultivated areas occupy a fairly
large area, peas occupy an area of 260 ha with an average production of 1.5 tonbk/ha
potatoes are found on 4 hectares with an average production of 4t/ha. The productions of these
crops are close to 2023, due to the lack of rainfall

Table 6. Areas in vegetable crops

Culture Area ha Tonne production
Early and semearly potatoes 1 4
Summer potatoes 3 11
Tomato 40 160
Dried onion 5 13
Dried garlic 5 10
Cabbage 5 50
Pepper 5 50
Cucumbers 3 36
Carrots 2 20
Other vegetables 25 150
Bean pods 1 8
Eggplant 2 18
Cauliflower 1 10
Pea pods 1 7
Courgette 1 5
Sugar corn 1 3

Vegetable crops occupy an area of 97 ha, with different areas for vegetable species, this
is due to the rotation of crops with diversified productions, in 2024 there will also be sugar corn
per 1 ha, with an average production of 3t/ha. Depending opdleees and the care work that
has been carried out, it provides producers with a complementary source of income.

Table 7. Areas in melon crops

Culture Area ha Tonne production
Melons 50 500
Melons 10 60

Watermelon occupying an area of 60 ha, due to the climate and favorable soil
conditions, offers an average production of 9.3 tons/ha.
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Table 8. Surfaces applied with fertilizers

Chemical fertilizers Area ha Tonne Quantity
Nitrogen 3178 165
Phosphate 3178 165
Potassium 3178 48
Natural fertilizers 15 300

The natural and chemical fertilizers applied, as can be seen from the table and graphs
above, are quantitatively well below the needs of crop plants, resulting in an average of 50 kg
s.c./ha according to the statistical data provided by the agricult@aber of Cujmir.

Conclusions

The study on agriculture in Cujmir commune highlights several major aspects:

1. The crop structure is dominated by wheat, corn and rapeseed, which are the main field crops
of the area.

2. Yields vary significantly between years, influenced by adverse climatic conditions and
insufficient fertilisation.

3. Agricultural diversity is supported by the presence of vegetable crops and melons, which
provide farmers with complementary sources of income.

4. The level of fertilization (on average 50 kg s.a./ha) is below the optimal requirement, which
limits the production potential.

5. Local agriculture is characterised by a combination of subsistence farms and commercial
family farms, and sustainable development involves investing in modern technologies,
increasing fertilisation and adapting crops to climate change.
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Abstract

Members of the gendsgichodermaare commonly found in soil, promoting plants by enhancing
their growth. Many speciesof Trichodermaare considered beneficial for plants and are
extensively applied in agriculture as important biological agdmishodermaspecies aréhe
main producersof peptaibiotics,a group ofbioactive secondarymetabolites This study
revealed the peptaibiotic productioh T. citrinoviride isolates from Mongoliamaturallitter
sources. Usingn optimized HPLCcoupled with ahigh-resolution mass spectrometryie
identified 19- and 20residue peptaibolss well as/-residuelipopeptaibolsCertain etected
compounds shogd strongsimilarity to previously reported peptaibpiscluding newly found
compoundswhile all 19residue peptaibols appedarrepresenhovel compoundslhese were
named as brevilongibrachirdiffering from longibrachins by a missing Glin residue at the C
terminus. The lipopeptaibols wesemilar to the previously reported Trichobrachin 1ll B a
however,the masses oN-termin areaan/z182, 196, 208, 210, 22and 224 Da, pointing to
branched or hydroxylatl acyl chainsThis indicates that these lipopeptaibols belong to a new
group or subgroup of peptaibiotic¥hese findings highlight the metabolic potential of
Mongolian Trichodermaisolatesand expandhe current knowledge of fungal peptaibiotic
diversity. This study also enables future research activities to be conducted for specific
bioactivity tests with purified peptaibiotic compounds.
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Abstract

Starchbased films are increasingly recognized as an environmentally sustainable substitute for
petroleumbased packaging materials, owing to their biodegradable nature, renewahibty
research aimed to characterize the starch/chitbaaad film incorporated with vanillin
compound through their biological activity and physicechanical properties and application

for fruit preservation. The antimicrobial activity of starch/vanilliim effectively showed
inhibition againstEscherichia coli Staphylococcus aureus$Salmonella entericaBacillus
subtilisandListeria monocytogendsetween 12% and 44%. Thhysicatmechanicathemical
analysis demonstrated that chitosan can increasélih hardnessand time ofelongation.
Moreover, dferential scanning calorimetry, thermogravimetry, anda¥ powder diffraction
indicated that starch/chitosan/vanilfilms were thermally stable at elevated temperatures up
to 250 AC and the vanillin bec Smamingaeladronp ho u s
microscopy revealed that the vaniliimcorporated films exhibited a smoother and denser
surface relative to the control. Furthermore, the application of starch/chitosan/vanillin films as
strawlerry coatings and packaging materials significantly reduced the total bacterial load after
8 and 16 days of storage, respectivdlige bioactive films developed in this study present a
promising basis for the advancement of consuoniented food preservation technologies. This
research was supported by the projects FREN 2001007, TKP202EGA-28 and EU
Horizon 2020 739593.
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Abstract

Anthropogenic carbon dioxide (GPreleased into the atmosphere can both be considered a
wasted raw material and a greenhouse gas.i€@ery stable, which means it accumulates in
the atmosphere. It can be chemically converted, making it a useful raw material for the chemical
industry. One such solution is the reaction of carbon dioxide with hydrogen, which produces
carbon monoxide anaiethane, as well as liquid hydrocarbons. Due to the stability ef @®©

must utilise catalysts to activate it chemically. Hmased catalysts, which halween modified

to have high carbon dioxide conversion and good selectivity, can provide an effective and
inexpensive solution.

Our research group has previously demonstrated in publications that modified iron oxide
catalysts are well suited for G@Qydrogenation reactions [1,2]. In this study, we characterized
mixed iron oxide catalysts impregnated with various metals (K, Mg, Mn, Na, Zn) and examined
their catalytic performance. The prepared samples were characterized using XRD, FEM, H
TPR, and C@TPD technologies. The reaction was carried out in a-pigesure (30 bar)
tubular reactor. Gas chromatography was used to analypeoithécts of the catalytic reactions.

The K-FesO4 sample gave the highest €@onversion value (40.03%) and the highest C
hydrocarbon selectivity (36.61%), while the-EmO4 sample had the lowest CO selectivity
(2.01%).In situDRIFTS measurements showed, that in case of all five catalasysts the reaction
pathway were identica@ Qu a s i &PSiwas usliset in order to gain insight regarding the
oxidation states of the surface metals. The samples were measured in pretreated state and after
reaction. Bllowing reduction all samples showed to consist of metallic iron. After reaction the
composition of surface metals were dependant on the promoter used [3,4].
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Abstract

The contemporary food industry increasingly focuses on developing functional products that
meet consumer demand for a healthy and balanced diet. This study aimed to develop healthier
orangejelly formulations by incorporating rosehip powder (RP), a valuable unconventional
ingredient rich irbioactive compounds. In this study, RP was incorporated into a conventional
orange juice jelly recipe at concentrations of 0% (control), 2%, 4%, andvB®). (Both the
rosehip powder and the resulting jelly formulatiamsre analyzed for total phenolic content
(TPC), total flavonoid content (TFC), vitamin C, and antioxidant capacity, expressed as ferric
reducing antioxidant power (FRAP), as key indicators of their functional properties. The
rosehip powder exhibited higkvels of total phenolic content (TPC: 2015.89 mg GAE/100 g
d.w.), total flavonoids (TFC: 1280.42 mg QE/100 g d.w.), vitamin C (992.71 mg/100 g d.w.),
and antioxidant capacity measured as FRAP (4
jelly with RP d levels of 2%, 4%, and 6%, increases of 8.93%, 17.19%, and 25.81% in TPC,
9.73%, 20.48%, and 28.91% in TFC, 15.88%, 32.34%, and 46.51% in FRAP, and 31.73%,
61.70%, and 87.05% in vitamin C were observed compared to the chh&se results indicate

that RP is a rich source of polyphenols and vitamin C, substantially contributing to the
antioxidant activity and functional properties of food products. In theeRhed jelly
formulations, levels of bioactive compounds and amdi@nxt activity increased pgoessively,
reaching their highest values in the 6% RP sanlerall, the study demonstrates tiRi
represents a promising functional ingredient for jelly fortificatids.incorporation enhances

the antioxidant profile, offering a promising strategy for developing vadleked, health
supporting foods.

Key words: rosehip powder; fortified orange jellies; bioactive compounds; functional profile

Introduction

The food industry is increasingly focused on developing functional products that meet
consumer demand for healthy nutrition. Geldtased confectionery products, such as jellies,
are characterized by a soft, translucent, and elastic texture, combinedswidet and slightly

tart taste. Typically made from sugar, glucose syrup, and gelling agents, along with colors,
flavors, and acids, jellies offer a unique texture and visual appeal and are enjoyed across all age
groups. The color, flavor,na overall sensory quality largely depend on the choice of fruit
ingredients, while the firm yet elastic texture is achieved through gelling agents such-as agar
agar, pectin, gelatin, gum arabic, or starch [1, 2]. Growing consumer interest in healthy foods
has prompted the development of enriched jellies through the incorporation cbgbaat
ingredients rich in bioactive compounds [2]. Rosehip powder, derived from vdRioses
species, has attracted attention as a functional ingredient due to its hightad vitamin C,
carotenoids, polyphenols, and dietary fiber, which provide antioxidant anth&emnmatory
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benefits [3 6]. It provides both nutritional and technological benefits, enhancing the functional
properties of food productsi[9]. Despite its widespread use in bakery products, the application
of rosehip powder in jelly formulations remains limitedlidslcan serve as an excellent vehicle

for functional ingredients without compromising sensory attributes. Therefore, this study aims
to evaluate the effects of incorporating rosehip powder at 0%, 2%, 4%, and 6% (w/w) into an
orange juice jelly, focusingroits potential to enhance bioactive compounds, antioxidant
capacity, and overall functional properties of the resulting formulations.

Experimental

Preparation of rosehigenriched jellies

Control jellies were made with 400 mL of orange juice, 20 g of gelatin, and 10 g of sugar. Three
formulations of enriched jellies were prepared from the base recipe by adding rosehip powder
at 2, 4, or 6% (w/w). Gelatin was hydrated in the juice for 1Qutes) then sugar was added.
Each mixture was gently heated to 55 AC to
poured into molds and allowed to set at room temperature. Once fully gelled, jellies were
removed from the molds and cooled completélye final products were coded as J (control),
J+2%RP, J+4%RP, and J+6%RP. Both RP and jellies were analyzed for total phenolic content
(TPC), total flavonoid content (TFC), vitamin C, and antioxidant capacity (FRAP) to assess
their functional properties.

Analytical procedures

Preparation of alcoholic extracts for phytochemical and antioxidant analy&® and jellies

were extracted with 70% ethanol by mixing 0.5 g of sample with 10 mL solvent. The mixture

was stirred at room temperature for 2 h and centrifuged at 10,000 rpm for 10 minutes. The
residue was rextracted under the same conditions for anitaoihl 60 minutes [10].
Supernatants from both steps were combined,
AC in the dark until f ur flavanoid canterid, gsswelsas o f t
antioxidant activity. All extractions were performed in triplicate..

Determination of total phenolic content (TPCThe total phenolic content was assessed using

the Foliri Ciocalteu method [11]. Diluted extracts (1:10, v/v) were mixed with FGliocalteu
reagent and sodium carbonate solution, t hen
was recorded at 750 nm,ciFC was calculated from a gallic acid calibration curve. Results

were expressed as mg gallic acid equivalents (GAE) per gram of dry weight.

Evaluation of total flavonoid content (TFC). Flavonoid concentration was assessed using a
colorimetric method described by-&hrsi et al. [L2]Extracts were treated with sodium nitrite,
aluminum nitrate, and sodium hydroxide, then diluted to volume with 70% ethanol. After
incubation at room temperature, absorbance was measured at 510 nm. Quantification was based
on a quercetin calibration curvand results were expressed as mg quercetin equivalents (QE)

per 100 g dry weight of sample.

#1 01 UODOEUD OWwE oW ®esdOmoO n C content was d-eter mi
di chl ori npdhoeprheeln oll ogls offl mdiitonpowder was extracte
treated witHhi kaered, tandbtain a clear sol ut
persistent pink endpoint appeared. The resul
wei gthtsaompl e, accorldB nwi ttho s@liaghutr nreadiafli.c dt i o
Antioxidant activity by FRAP assaylhe antioxidant capacity of samples was evaluated using

the FRAP method, which measures the reductio
a bl uE®PTZFoemplex with absorption at 593 nd¥]. Diluted extracts were mixed with

FRAP reagent and incubated atrec8dedafs®3nmpand 30 m
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antioxidant act

A [ y was calculated from a F
OM Fe| equi val e

Vit

nts per gram dry weight of s
Statistical analysis N

Al l results were expressed as mean N standeé
samples were evaluated using -aveey analysis of variance (ANOVA).

Results and discussion
The characteristics of the rosehip powder used as a functional food ingredient to enhance the
antioxidant properties and bioactive compound content of the jellies are presented in Table 1.

Table 1.Bioactive compound content and total antioxidant capacity of rosehip powder

Investigated parameter Value
TPC (mg GAE/100gdw.)| 2015. 89
TFC (mg GAE/100gdw.)| 1280. 42

FRAP OM “Haed.w) 469. 38
Vitamin C (mg/100 g d.w.) 992. 71

The rosehip powder washaracterized by a higiPC (2015.89 mggallic acid
equivalents, GAE/100 g d.w.), TFC (1280.42 mg quercetin equivalents, QE/100 g d.w.),
vitamin C content (992.71 mg/100 g d.w.), and ferric reducing antioxidant power (FRAP:
469.38 OM Fe] /g d.w.). T h e s eource efspalypherolici ndi ¢
compounds in addition to its high vitamin C content. These bioactive compounds contribute
significantly to the antioxidant properties of the powder, as reflected by the elevated FRAP
value. ThusRP represents a valuable roonventional ingredient that can be used to enhance
the functional properties of food products. The functional potential of rosehip powder was
utilized by incorporating it into an orange juice jelly formulation. The resuljeity
formulations were analyzed for total phenolic content, vitamin C, and antioxidant capacity, as
key indicators of their functional profile. The characteristics of theeRfithed jellies are
presented in Figures 1 (TPC, TFC) and Figure 2 (vitamindJF&AP value).

J+6%RP 530.38 i a J+6%RP 530.38 H a
J+4%RP 494.12 b J+4%RP 319.81 H b

J+2%RP 459.26 b c J+2%RP 291.25 H €

C 421.63 hod C 265.41 Hod
T T T T T 1 T T T T T 1
0 100 200 300 400 500 600 0 100 200 300 400 500 600
TPC (mg GAE/100 g d.w.) TFC (mg QE/100 g d.w.)
(a) (b)

Figure 1. Total phenolic contenta] and total flavonoid contenb) of rosehip powdeenriched jellies
compared to the control
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J+6%RP 93.85 I a J+6%RP 66.24 Hoa
F+4%RP 81.14 b J+4%RP 59.83 hb
J+2%RP 66.09 HC J+2%RP 52.39 I C
C 50.17 i d C 45.21 hod
0 20 40 60 80 100 0 20 40 60 80
Vitamin C content (mg/100 g d.w.) FRAP value (nM Fe*/gd.w.)
(a) (b)

Figure 2. Vitamin C contentd) and total antioxidant capaciti)(of rosehippowderenriched jellies
compared to the control

The results clearly demonstrate that incorporating RP into the orange juice jelly
formulation positively influenced its functional properties. Tdtal polyphenol conterffPC)
increasegrogressively with the level of RP: 459.26, 487.32, and 530.38 mg GAE/100 g d.w.
for 2%, 4%, and 6% RP, respectively, representing increases of 8.93%, 17.19%, and 25.81%
compared to the control (421.63 mg GAE/100 g d.w.). Similarlytdted flavonoidcontent
(TFC) increased from 265.45 mg QE/100 g d.w. in the control to 291.25, 319.83, and 342.19
mg QE/100 g d.w., corresponding to enhancements of 9.73%, 20.48%, and 28.91%. The
vitamin C contenshowed substantial improvements, increasing from 50.17 mg/D@. in
the control to 66.09, 81.14, and 93.85 mg/100 g d.w. in the 2%, 4%, and-@¥triRired jellies,
respectively, reflecting increases of 31.73%, 61.70%, and 87.05%anfioxidant capacity
al so i mproved significantly with increasing
Fe] /' g d.w. in the control to 52.39, 59.83,
jellies, corresponding to improvements of 15.88%, 32.34%, and 46&gPighting a clear
dosedependent effect. The resultsicate that higher RP levels boosted bioactive compounds
and antioxidant capacity in the jellies, confirming its role as a valuable functional ingredient.

Conclusion

Rosehips are an accessible and rich source of bioactive compounds, including vitamin C,
polyphenols, and antioxidants, making them an ideal functional ingredient for food products.
Rosehip powder, due to its pronounced bioactive properties, representsablesanon
conventional material for enhancing the functional quality of foods. Incorporation of 2%, 4%,
and 6% rosehip powder into an orange juice jelly formulation improved its functional profile,
with the highest levels of total phenolic content (TRGI flavonoid content (TFC), vitamin

C, and ferric reducing antioxidant power (FRAP) observed at 6% enrichment. Overall, the
results confirm that rosehip powder is a promising functional food ingredient for jelly
fortification, with potential health befits through its antioxidant activity.
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Abstract
A diet rich in fruits and vegetables has long been associated with a reduced risk of degenerative
disorders, including cardiovascular diseases and certain types of cancer. Recent research has
increasingly focused on the biochemical variability of phenahimpounds and antioxidants
naturally present in fruits and vegetables. This variability is influenced by species diversity,
applied cultivation or processing technologies, and environmental conditions.
Wild forest fruits are valuable sources of antioxidants and polyphenols, exhibiting multiple
biological activities such as antioxidant, anticancer, andiaffemmatory effects.
The present study aimed to assessctiemical anchutritional parametersf wild raspberry
(Rubus idaeus) and blackberry (Rubus discolor) genotypes collected from native populations
in unpolluted areas of Romania.

Keywords: Rubus, forest fruit, blackberry, raspberry, chemical properties,

Introduction

Romania ranks among the richest European countries in plant diversity, owing to its
geographical position in Southastern Europe and its distinctive ecological, climatic, and
geomorphological conditiondlumerous wildgrowing species of the genus Rubus can also be
found in vineyards, large orchards, hedgerows, pastures, as well as in abandoned meadows and
other ruderal habitats [2].

Berry fruits are smallfleshy fruits widely consumed both fresh and in processed forms. This
category includes red raspberdRupus idaes), blackberry Rubus spp, black raspberry

(Rubus occidental)s blueberry Yaccinium corymbosum and strawberry {Hr agar i a |
ananassa Berries are an excellent source of natural antioxidants and bioactive phenolic
compounds, including flavonoids, stilbenes, phenolic acids, and taBhind[ch, individually

or in synergy, may contribute to the prevention of cardiovascular disease, adtasamation,

obesity, diabetes, and other chronic disordersi[L,4

Raspberry (Rubus idaeus L.) and blackberry (Rubus frutido$wse berry fruits valued for

their nutritional content and bioactive properti&s7] The fruits are rich in phenolic
compounds, flavonoids, and anthocyanins, which provide antioxidant ardfrtimatory
properties, as well as in vitamin C, fiber, and miner@|9][

This paper aims to provide a synthesis of the chemical and nutritional composition of
raspberries and blackberries, while also presenting the analytical methods used to determine
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these parameters. The main objective is to highlight the potential of these fruits as a source of
nutrients, with applications in nutrition and the food industry.

Experimental
In this study all reagents were of analytical grade and were purchased from Merck (Germany),
Sigmd Aldrich (Germany) and Fluka.
The sweet berry fruits were collected randomly fromSheu county in summer of Z2. The
fruits were collected from the forests of Mosi@indrelarea
The following basic nutritional parameters of harvested fruits were determined: dry matter (total
and soluble),moisture, and macronutrients composition (fat, proteins, ash and carbohydrates).
Fruit weight has been measured by using a digital balanceavaénsitivity of 0.001 g. The
moisture of samples has been determined by Sartorius thermobdlatatesolid content can
be determined from moisture content as below:

Total solids / Dry matter = 100% Moisture
Ash content was determined by placind®g of fruit sample in a crucible in an oven and
heating at 508 1 5 C
Total soluble solid contents (TSS) were determined by extracting and mixing one drop of juice
from each fruit into a digital refractometer
Twenty fruits from each clone (10 fruit per brambles) of each species were used for analysis.
The fruits were examined through standard procedures, for their nutritional chemical
composition (fat, proteins, ash and carbohydrates)11].
Average fruit weight (g) was measured by using a digital balance with a sensitivity of 0.001 g.
For moisture content determination, fruit samples were accurately weighed and kept by drying
at 103 N 2 AC until tlhey reached constant we
The crude protein content (Nx6.25) found in the samples was estimated by thekijetdabl
method. The crude fats were determined by extraction with petroleum ether from a known
weight of dried and chopped/grinded fruit, using a Soxhlet extraadtal carbohydrates were
calculated by difference.

Resultsand discussion

The results of the nutritional characterizationragpberry Rubus idaeysand blackberry
(Rubus discolorfruits are shown in Table 1.

Table 1.Characterization ofaspberry §) and blackberryRubus discolgrgenotypesruits in
macronutrients

Species Glucid Lipids Protein Ash
(g/100g FW) (g/100g FW) (g/100g FW)  (g/100g FW)
MBb 1394N 0. 048N 0. 119N O. 04N 0. :

Rubuddiscolor

Rubus idaeus  ZRb 1207N 0. 059N 0. 132N 0. 037N 0.
ZRb: raspberry genotypes ariRubus idaeysMBb: blackberry Rubus discolgrgenotypes,
FW- fresh weight

The most abundant macronutrients found in berry fruits were carbohydrates, followed by
proteins. Thaylucid (carbohydratecontent ranged fromQ1% to 15.5%; Rubus idaeubas an
average content of 12.07, whiRubus discoloshows an average content of 13.5.

Rubus idaeu§ZRb-raspberry varietyhas an average content of 124 #vhile Rubus discolor

(MBDb 71 bllackberry variety)shows an average content of 13.9%be total lipids contents of

the berry species were low. Thmver fat content was found iRubus discolarThe protein
content ranged from 0.76 %léckberry to 1.5 % (asperry). Raspberryhas an average
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content proteins of 1.32 %, whildackberryshows an average protein content of 119%e

data obtained in this study are comparable to those in the literd8,16ef]

Thephysical chemical characteristics of blackberry and raspberry fifuitis weight, moisture,

total soluble solids (TSS) and total dry weight (TDW) contents of berry species are given in
table 2.

Table 2.Fruitmoisture TDW (total dry weight) weightandTSS (total soluble solids) contents
of berry species

Species Fruit weight TSS (%) TDW Moisture
(9) (%) (9/100g FW)
Rubus discolor MBb 231N 0. 125N 0. 1996N2.77 80.04N 2. 7
Rubus idaeus  ZRb 254N 0. ! 106N 0. 223N2.43 77.7N2.43

ZRb: raspberryRubus idaeysgenotypes anl¥iBb: blackberry Rubus discolgrgenotypesTSS:total
soluble solids; TDW: total dry matter content weight; F\ifesh weight

The fruit weight of berry species ranged betweé §.and3.3g, withRubus discolohaving

the biggest fruit.For the analyzed wild berries, the average weight was 2.31 g for wild
blackberries and 2.54 g for wild raspberri@fe obtained data are consistent with those
reported in the literature [14Fruit weight is dependent on the species and the soil. The tested
blackberries had a lower weight compared to the teasgberryiestheblackberrydimensions
being smaller than those @fspberry fruits.

Theaveragemoisture contentsf beerry fruitspeciesvere of77.7 g/100g raspberryp to .04
g/100g blackberryThe results obtained are in close agreement with previously reported data
[12, 13, 14].

TSSaveragevalues were of 16.% (Rubus idaedsto 12.5 % Rubus discolgr With respect

to total soluble solids (T9SThe data obtained in this study are comparable to those in the
literature [13, 14].According to these resultsaspberry and blackberrfruits may be
recommended for fresh fruit production, since they have attractive fruitalsodnay be
recommended for processing, due to higher TSS and TDW contents.

Conclusion

In the present studyhysicochemicainvestigationshave been undertaken in order to reveal
thechemical composition, nutritional values of the tRabus species in Romania.

In terms of the physicochemical characteristics of two berry species grown in Romania, inter
species variability was generally greater than ispacies difference. The intepecies
differences were found in the fruit weight, and macronutirnets coteaRubus idaeuand

Rubus discolorultivars showed good characteristics for fresling, since it has attractive

fruit, andalsomay be suitable for processing.

The present indications lead us to the conclusion that this fruit is a potential candidate for
bioactivity study as well as functional fruit development.

The results indicate that the studied berry frais a valuable horticultural product, based on
their rich and beneficial nutrient compositiand may be useful in a balanced diet. In addition,
this study brings numerous arguments towards the standardization of these fruits as potential
healthy foods and their use in food and pharmaceutical industfigs.these fruits,
determinations of antioxidant content and other bioactive compounds were also carried out;
however, these results are not included inpfesent paper and will be reported in subsequent
studies
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Abstract

Cheeses artwraditionally affected by microbiological damag®at produces large economic
losses. On the one hand, bacteria such as coliforms or butyric bacteria are one of the causes of
early and late bloating of cheese. On the other hand, molds are another source ofndefects
cheese productionThey could affect the appearance, flavamgd texture of the cheese, and
could even bénvolvedin the development of diseases due to the production of mycotoxins.
Available raw milk cheesenicrobiologicalcontrol methodsre currently expensive, such as
bacteriofuge or utifiltration. This papeset out toprovide a naturahandalternative way to
control these important microbiological defects in cheese through the use of herbal extracts,
which are well known for their antimicrobial properties. In order to achieve this objective, it
was necessary to analyze thevitro activity of a collection of 5aromaticplants Lavandula
officinalis L., Ocimum basilicunk.., Rosmarinus officinalik., Salvia officinalisL. andThymus
vulgari) in the form of their essential olEQ) aganst 8 microorganismsAfter evaluating the
antimicrobial activity, theplant EOswere addedo the milk(2% concentrationintended for

the manufacturefesoft goatcheese. The processed chesmmples, previously stored &t 4C

for 12 daysyere analysed fdptal viable coun(TVC), lactic acid bacterifLAB), enteroccoci,

yeasts and molds.

Introduction

Cheese, a dairy product, resulting as a method of preserving raw milk, many thousands of years
ago, is still today one of thmostpopular foods worldwide, with an estimated production of 19
million tons annuallyf1]. From a technological point of view, the transformation of milk into
cheese is achieved both by a lactic fermentation by the starter cultures, and by the precipitation
of casein under the action of rennet, followed then, in the case of many assortménés, b
addition of salt and/or maturatiaf the curd.The contribution of goat's milk production to the
economic and nutritional welleing of humanity is undeniable in many developing countries,
especially in the Mediterranean countries, the Middle East, Eastern Europe and South America.
In developed coungs belonging to Europe, Oceania and North America, goat's milk
production is gaining increasing economic relevance, especially due to the production of goat
cheeses that are properly selected as gourmet foods and receive the highest pnges am
cheeses on the French and Italian market.

Milk and dairy products, as foods of animal origin, can cause diseases transmissible to humans
by consuming them [2]. The microbiological quality of cheese is conditioned by the microbial
composition of the milk. The presence of pathogenic microorganismg#k can be caused by

the health status of animals, feed, as well as unsanitized enviroanaeuipment [3,4]. Milk

can contain harmful microorganisms, such as fecal coliform bactEsahérichia coli
0157:H7), coagulasgositive staphylococciStaplylococcus aureys bacteria of the genus
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Salmonella, Listeria monocytogenegnterococci Yersinia enterocoliticR anaerobic
sporulated bacteriaC{ostridium botulinum, Bacillus cereysyeasts Candida famataC.
difflueng and molds RenicilliumandCladosporium) [5,6,7]. Microbiological contamination

of cheeses is a major food safety concern for dairy producers, as milk is an ideal medium for
the growth of bacteria and other microorganisms. More recent data from the European Food
Safety Authority (EFSA) (2022) dicate that 5.1% of food outbreaks could be attributed to the
consumption of contaminated cheese, resulting in 3.4% of cases of food poisoning and 1.5% of
hospitalisations [8]These figures show that, regardless of the technological improvements
applied © milk intended for cheese production, the risk of microbial contamination still remains
an important problem in both developing and industrialised countries. On the other hand,
today's consumers, much more focused on health anebeialj, demand foods dh are as
natural and as unprocessed as possible, without synthetic preservatives, which are often
considered harmful and carcinogenic substarf@gsin this sense, medicinal and aromatic
plants, long known but partially forgotten, are becoming populamadg\romatic medicinal

plants are defined as plant species whose importance lies in the presence of secondary
metabolites (compounds of the terpene class, respectively polyphenols), with specific
antioxidant and antimicrobial properties. Romania, duetdogeographical position and
pedoclimatic conditions, has a diversified flora, containing over 3600 species of superior plants,
spontaneous and cultivated, of whichlIZ% are used by the local food industry. The purpose

of this study was to evaluate thatidacterial activityof five plant extracts (HAE and EO) added

to goat cheeselhese plants argaditionally used in Romanian gastronomy drave been
selected based on literature studies on antimicrobial activity tiestdo.

Experimental

Plant materia. Fi ve dri ed aromatic plants from the w
Severinand Ti mi Hwere ased toi tests antimicrobial properties in goat cheese
production: basil @cimum basilicunL.), sage $alvia officinalisL.), lavender avandula
officinalisL.), rosemary Rosemarinus officinalik.) and thyme Thymus vulgaris The plants

were supplied by commercial producer©ctober 2024 and stored in dadnditionsat room
temperaturefor 1 monthbefore extraction and analysiShe aerial parts were uséd all

extractions (hydroalcoholic, respectively essential oil).

Extraction of essential oils The essential oils were obtained by the method of hydrodistillation

using a Clevenger apparatuscording to the description of the European Pharmacopoeia
(1996). One hundregrams of plant material cutto small fragments were placed in a balloon
togetherwith 500 ml of doubldistilled water. The mixture was boiled for 3 hours, and the
essential oils were separated from the water. After being collected, the oils were dried with
sodium sulphate anhydroasad storedn dark vialsad AC unt i | use.

GC-MS analysis of essential oilsThe chemical composition of the volatile oil samples was
performed by gas chromatography analysis coupled with mass spectrometry (GC/MS). The
system used was GC/MS QP2010 Plus Shimastmuipped with ATS5MSfused capillary

col umn (30 m x 0imi8ckness)with nizaten eBergy 6f 70 ev, El detector

and supply ionizati Gampethermpegaadi en t@BWALZ 0ACO
( 3AC/ mi n) .Helitmaat 1 mLémint Identification was achieved by gamson with

nuhlished mass snectra and retention indices

Preparation of goat cheese sample$he goat's milk was purchased from a goat farm in Bihor
County, Romania. For milk acidification, freedded mesophilic starter cultures of
Lactococcus lactis subsp. lactisd Lactococcugctis subsp. Cremoris were usegroportion

of 2% compared to the amount of milk, and for incuration dehydrated calf rennet in the form of
tablets purchased onthe marketh e mi | k was pasteurized at 65A

200




31st International Symposium on Analytical and Environmental Problems

it was quickly cooled on an ice bath at the
of thestarterculture, a solution of CaCl2 (0.02 g/L) was adtiethe milk to achieve a constant

clot firmnessand to facilitate coagulatiort this point the whole quantity of milk was divided

into equal volumes (5L) in 6 sterile valves. Then the rennet solution was added to each container
at the same time as the essential oil solutions (3% in sunfloweAftd). 90 minuteghe clot
pieceswerecut, dehydratedand salted in 18% sterile brine solution for 6 holitee ripening

period last for 12 days and after that the samples were storédQ@t $olyethylene baggor

further analysis.

In vitro testingof the antimicrobial activity of plant EOs. The antimicrobial potential of the

plant extracts taken in the study was evaluated by a disc diffusion test against 8 bacterial strains
of the species: Salmonella entericaser. Infantis Staphylococcus aureus, Listeria
monocytogenes, Enterococcus faegdtisterococcus faeciuniEscherichia coli Clostridium
tyrobutiricum Lyophilized bacteria were transferred to BHI broth medium (Merck company,
Germany) and incubated f@dh at 37 AC #onatleast 2 timed consecutively.
Microbiological Analysesof goatcheesesamples.Cheese samples in the form of serial
decimal dilutions were subjected for the determinatiototsl viable count (TVC]11],

lactic acid bacteria (LAB) [12], enterococci[13], yeamtsimoulds[14].

Results and discussion

The chemical composition of the 5 volatile oils showed a high heterogeneity, with a total of
121 volatile components (an average of 24 compounds per plant) being idemifeassified

as monoterpenes (linear, cyclical, aromatmd derivatives), sesquiterpenes and aromatic
compoundslerived from phenylpropane (Tlali).

Table 1. Distribution of volatile compound groups and relative abundance calculated from
GC/MS chromatograms for 5 BO

Plant species| NP M (%) S A | Total
Linear | Cyclic | Aromatic | Derivate | Total% (%) | (%) | (%)
total | total

Basil 20| 1.4 21.2 72.8 0.2 958 | 25| NI | 98.1
Sage 23| 2.8 73.2 0.1 3.1 79.2 | 19.7| NI | 98.9
Tyme 33| 05 94 63.7 7.9 815 |13.7| 1.6 | 96.8
Lavender | 17| 28 87.3 26 1.2 939 43 | NI | 982
Rosemary | 28| 397 20.0 31 20.7 83.5 8.7 | NI 92.2

Note: ®ldentification by comparison of mass spectra with NIST/ADAMS library data. M, the
monoterpene group; S, sesquiterpene group; A, aromatic compound group or phenylproptnoid;
unidentified "The number of compounds identified in each EO.

T. vulgaricuseO had the higheshumber of identified compounds (33 constituents), accounting

for 96.8% of its total compositio. officinalis EO contained the lowest number of identified
compounds, 17 constituents, accounting for 9802%e total oil compositionOn the otherhand

R. Officinalis EO, with 28 volatile compounds, showed the lowest total abundance identified
(92.2%), as the number of compounds detected was much higher than the number of identified
compoundsGiven the chemical structuréthe identified volatiles, as expected, thenoterpene group
formed most of the EO content, with an average value close to BT&main monoterpene
subgroups iNEO were linear, cyclic and aromatic compounds and derivatives, with cyclic
monoterpenes generally predominant over linear and aromatic monotefjherngghest level of
aromatic monoterpenes (72.8%) was foundO. Basilicum This subgroup of monoterpenes
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represents an important part of the total oil composition of some plant species, such as carvacrol
in O BasilicumEO (43.2%)and thymol fromT. vulgaris extrac{58.7%). In the casef derived
monoterpenes, onliR. officinalis oil (20.7%) showed values of more than 20% of the total oil content,
being mainly representey linalyl acetate. Overall, sesquiterpene concentrations were much
lower than those of monoterpen&s.Officinalis EO had the highest level of sesquiterpene

compounds

the above, the most common compounds in the analyzedvVOr @ i Dene,
p i n e n derpmend belmnging to the group of linear monoterpene compounds, with three or

eéven more occurrences.

(19.7%), -huneuemearsi-b-dayophylierseln relatipn td y U

camphen

Thein vitro antimicrobial propertiesf the essential oils studied are presented in Table

Table 2. The in vitro inhibitory activity of EOs on pathogenic bacteria

Basil Sage Lavender | Rosemary Thyme

Salmonella Infantis 78 - 26. 7N - 18.7 46.7 N
ermA+ S. haemolyticug22 8. 75N 15. 34N - 18. 2 18.72 N
ermC+S. haemolyticu®31 8.12 [14.7187.7 N18.7N| 27.12 N
Staphylococcus aureus 15.67| 30.0N/12.5N14. 3 30.65 N
Listeria monocytogenes - 9 N 11 N|[14 N 43.30 N
Enterococcus faecalis 9.7 N25.34]11 N|15.6 30.62 N
Enterococcus faecium 10.72(19.12|9.3 N16.1 36.00 N

VR Enterococcus faecium - 19.00 - 11.8 -
Escherichia coli - 24.6N/15.3N12.0 28.56 N
C. tyrobutyricum 16. 44| 33.2N - 13. 0N 44.75 N

A wide variation was observed in the antimicrobial properties of the analy@=d
However, it should be noted that in general, the organisms tested were sensitive to most
essential oils and that all of the essential oils tested showed antimicrobial activity against
three or more strains of bacteria. Of all the strains used in thig, Suaureuswas the

most sensitive bacterium, being sensitive to all essential oils analyzed, followed by
faeciumand E. faecalis Among the essential oils evaluated, thighest efficacy was
achieved by thyme oil, which showed activity against all bacterial strains tested. The
weaker antimicrobial activity against Gramegative bacteria compared to Graositive
bacteria is attributed to the structure of their cell watlainly in terms of the presence of
lipoproteins and lipopolysaccharides in Graggative bacteria that form a barrier against
hydrophobic compounds [6,8].
The microbiological quality of soft goat cheese on day 12 is shown in taflee3results
present total viable couiTVC), lactic acid bacteri@LAB), enteroccociandthe number of
yeasts and moldsSamples of goat cheese supplemented with essential oil were
microbiologically safe at the end of the procddsreover, the addition of essential oils
significantly improved the microbiological quality of the cheese compared to the control

samples.
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Table 3.Values of microorganism populations in goat cheese samples supplemented with
essential oils

Parameter Basil Sage Lavender Rosemary Thyme Control
(log10CFU/q)
TVC 7.06N0.71 | 7.23N0.19| 6.95N0.66 7.08N0.05 7.36N0.28 | 7.81N0.25
LAB 6.98N0.16 | 7.18N0.40 | 6.40N0.47 7.87N0.03 7.45N0.20 | 7.59N0.22

Enterococi | 1.63N0.22 | 2.45N0.14 | 1.85N0.45 1.62N0.21 142 N0.76 | 2.53N0.11

Yeasts & 1.23N0.12 | 1.74N1.19| 2.21N1.47 3.00N0.00 3.00N0.58 | 3.43N0.10
Molds

Although the differences are small, the addition of lavender essential oil showed the best
antibacterial activityfg < 0.05) when taken into accourwC and LAB countOn the other

hand, the use of thym&O showed the opposite effect on these populations, but
significantly reduced the number of enterococci compared tosother

Conclusion

Incorporatingaromatic plant€0Os directly nto the milk(2% concentrationntended for the
manufacture bsoft goatcheesemay prove beneficial for enhancinig self life. Our study
demonstrated the antimicrobial potential of baglicimum basilicunk.), sage $alvia
officinalis L.) lavender(Lavandula officinalisL), rosemary Rosmarinus officinalit.)., and
tyme (Thymus vulgajiwhen added to goat cheese as EOs.
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Abstract
The present study aims to highlight the sensory and physicochemica
| characteristics of three different types of jam made from exotic fruits: mango jam, pineapple
jam, and mang@ineapple jam with added ginger, thus emphasizing the properties and qualities
of these products. The preparation method for each jam varidgsesibed, focusing on the
development of natural and healthy products with distinct flavors imparted by the selected
ingredients. The mango jam, pineapple jam, and the nighggapple jam with added ginger
were subjected to sensory evaluation by a pahdlOoassessors. The evaluated attributes
included appearance, color, consistency, aroma, and taste. The results of the evaluation showed
that the mang@ineapple jam enriched with ginger was the most appreciated variety, due to
the harmonious balance bewveflavor and texture. The physicochemical analyses focused on
determining acidity, vitamin C content, and sugar content. Among the three samples, the
manga pineapple jam with added ginger exhibited the highest acidity (0.48%) and the highest
vitamin C conent (1338.85 mg/L), while the mango jam stood out for having the highest sugar
content (74.6 ABrix).

Keywords: exotic fruit jam, fruit preserves, functional food, vitamin C content, ginger additive

Introduction

Jam is a traditional product obtained by preserving fruits in sugar and is appreciated for its
pleasant taste and nutritional values [1,2]. In recent years, interest in jams made from exotic
fruits has significantly increased due to their unique flavodsrautritional benefits [3]. From

a nutritional perspective, jam provides energy because of its high sugar content, and by adding
certain ingredients such as spices or exotic fruits, it can offer additional benefits owing to its
bioactive compounds and amtidants [4]. Ripe mango fruit is highly aromatic and sweet, with

an orangeeddish color, providing an exceptionally high content of vitamins (A, C, E, B6, K),
antioxidants, fibers, pectins, starch, Om&8gand Omeg® fatty acids, as well as copper (Cu)

and zinc (Zn). Moreover, mango contains 17 amino acids, including essential ones involved in
protein synthesis and various metabolic processes [5]. Pineapple is a tropical fruit valued for its
sweet and sour flavor and juicy texture. It is an importantcgoaf vitamin C, manganese,
dietary fibers, and the enzyme bromelain, which hasiaffdimmatory properties and aids
digestion. Additionally, pineapple is rich in antioxidants and bioactive compounds that
contribute to overall health [6,7(5inger is an aromatic root widely used in both cuisine and
traditional medicine, known for its antiflammatory, antioxidant, and digestive properties.
This rhizome is rich in bioactive compounds such as gingerols, which provide beneficial effects
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on the immune system, help reduce nausea symptoms, and support digestive health [8].These
innovations introduced to traditional jam recipes respond to current consumer preferences for
tasty and distinct products that are also functional from a nutritsdaatipoint.

Experimental

2.1 Materials

The raw and auxiliary materials used for the preparation of the jams were purchased from
supermarkets and included mango, pineapple, lemons, ginger, and stdbfbomated) water.

Three types of jams were produced as follows: mango jam, pineapple ndmmangd
pineapple jam with added ginger. The recipes for each variety were adapted to ensure a balanced
combination of fruits, sugar, lemon juice, and ginger, following traditional boiling and
preservation methods.

2.2 Methods

The sensory analysis of the samples was performed using a scoring method by a panel of 10
evaluators. The sensory attributes assessed included appearance, consistency and shape
retention, taste, and aroma. A maximum score of 5 points was assigned for each
attribute.Physicochemical analyses were conducted to determine acidity (by titration with 0.1

N NaOH solution), vitamin C content (using the iodometric method), and sugar content
(measured in degrees Brix with a refractometer). All determinations werermped in

triplicate to ensure the accuracy and reliability of the results.

Results and discussion

The sensory analysis conducted with a panel of 10 evaluators highlighted the preferences for
the three tested jam variants. Mango jam and the combined ipanegapple jam with ginger

were the most appreciated by the panelists, especially for taste (4@8anespectively) and

aroma (4.4 and 4.6), receiving average scores above 4.5 points. Mango jam received a slightly
lower score for consistency (4.2) compared to the combined jam variant (4.4), while pineapple
jam was less uniformly appreciated, partaoty for taste (4.1) and aroma (4.0). Overall, the

jam with added ginger stood out as the highest rated, due to its fine balance between flavor and
texture.

Comparison of Jam Scores by Characteristic

5
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8 4.6 —m
- Mango Jam
‘6’4.2 — E B b EE .
§ 4 = T o n n o Pineapple Jam

3.8 — — — - —

3.6 N Mango + Pineapple with Ginget

¢ N & > @ Jam
S S s«
Sl

Characteristics

Figure 1.Sensory characterization of mango, pineapple, mango and pineapple with ginger jams
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The results of the physicochemical analyses performed on the three jam ganamgo,
pineapple, and mango and pineapple with added dgingex presented in the table below,
highlighting key parameters such as total acidity, refractive index, vitamint€ntpand
sugar concentration.

Table 1. The results of the physicochemical analyses for the three jam variants

Characteristics ‘I;/Iaa:rr]\go Pineapple Jan| Mango + Pineapple + Ginger Jg
Total acidity (%) 0,32 0,37 0,49

Refractive index 1,4672 1,4595 1,4575

Vitamin C (mg/L) 903,67 832,16 1339,73

Sugar cont |749 71,8 71,2

Conclusion

Products in the jam category are appreciated for their pleasant taste and extended shelf life, but
their sensory and nutritional qualities can vary significantly depending on the fruit composition
as well as the additional ingredients used. This studydaimeharacterize the sensory and
physicochemical properties of three types of jam with different recipes and compositions:
mango jam, pineapple jam, and a mixed variant with added ginger.The sensory analysis
highlighted that the most appreciated variaas\the mandggineapple jam with added ginger,

which recorded the highest overall average score of 4.74 points. This variant was particularly
distinguished by its taste (4.8 points) and aroma (4.6 points), followed by the mango jam, which
achieved a generatore of 4.4 points. The pineapple jam was less favored, obtaining an average
total score of 4.08 points, mainly due to lower ratings for taste (4.1) and aroma (4.0).
Comparison of the physicochemical parameters of the three jam types revealed significant
differences, although all samples fell within accepted limits. Total acidity ranged between
0.32% (mango jam) and 0.49% (gingetded variant), while sugar content ranged from 71.2
ABrix to 74.9 ABrix, with the Wiagpih€esontensugar
was significantly higher in the gingeontaining jam (1339.73 mg/L), suggesting an increased
nutritional value due to the addition of ginger. The results indicate that among the three
varieties, the jam with added ginger was the mgsteagiated sensorially and exhibited a higher
concentration of vitamin C, an important bioactive compound, which suggests the potential of
this variant as a functional food product.
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Abstract
The netzero commitments adopted by many countries require decisive steps to reduce
reliance on fossil fuels. While eleedrificat

abateo areas such as aviation, |dominuetorelat i onal
on liquid fuels, which must be produced from renewable ordarbon sources. Among the
emerging solutions,-&iels produced from green hydrogen and captured calioaide are
considered a promising alternative.

At the Energy Innovation Test Station of the University of Szeged, renewable energy is used
to generate hydrogen, which is subsequently converted into synthetic fuels via-Fischer
Tropsch Synthesis (FTS). In this context, we scaled up a 1 wt%ela catalyst, shown

to operate well at the laboratory scale, and tested it underpsi@miconditions more
representative of industrial implementation. The catalyst showed high activity, selectivity
toward G+ hydrocarbons, and stable performance across multggeneration cycles,
confirming both its scalability and sustainability for futuruel production.

Introduction

Global demand for aviation fuels continues to rise in line with air travel growth. According
to the International Energy Outlook 2023,-fe€l consumption is projected to increase
significantly even as demand for gasoline declirigsAt the same time, aviation sector
accounted for approximately 2.5 % of global G#nissions in 2023, highlighting its non
negligible contribution to climate chang®.[Today, most jet fuels are derived from crude

oil, and the corresponding G@missions greatly contribute the global carbon footprint.
Given the urgency of limiting greenhouse gas emissions and the finite nature of fossil
reserves, there is a growing imperative to explore sustainablecaidyen alternatives.
While road transportation can gradually shift &vd electrification or biofuels, aviation
faces stricter constraints: jet fuels must meet precise compositional and performance
standards (e.g. JetB), which limits the feasible substitution pathways.

FTS is a promising ga®-liquid (GTL) technology for producing synthetic hydrocarbon
fuels via syngas (CO +dHconversion. When combined with a downstream reverse water
gas shift (RWGS) reaction to generate CO, and supplied with green hydrogen, FTS can
function as a carberecycling platform. In this configuration, synthetic fuel production is
effectively decoumd from fossil feedstocks, offering a viable route to reduce the net carbon
footprint of the transport and energy sectors.

Fe and Co catalysts are most commonly used in industrial FTS. Among Fe catalysts, Na
promoted FgO4 (Na-Fe304) has been extensively studied: the alkali promotion enhances CO
dissociation preserving the carbide phase which is active for both FT\Basewbasshift
(WGS) reactions, thus increasing activity and selectivity toward leciggin hydrocarbons

[3] However, most performance studies of theR¢sOs have been confined to lab scale;
scaling such catalysts toward industrially relevant scales remairigal challenge.
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Within the framework of the RRE.3.1:21-202200009 projectNational Laboratory for
Renewable Energgupported by the EU Recovery and Resilience Facility, we successfully
scaled up a 1 wt % N&eO4 catalyst by a factor of 20 and tested it at spitot plant level

(TRL 4). The scaledip experiments were conducted in a freactor test station capable of
producing1-2 kg of liquid hydrocarbons per day, using hydrogen supplied from -solar
powered electrolysis.

Experimental

Catalyst preparation

Pure FeO4 catalysts were synthesized by the coprecipitation method [4]. The iron salts were
dissolved in dilute HCI, and precipitation was carried out by adding aquea@HNthder
vigorous stirring until alkaline conditions were reached. The suspension was aged at elevated
temperature, then the solid was separated, washed, and drgchiN@ted catalysts (1 wt%)

were obtained by the wet impregnation using an aqueous NablGtion, followed by
sonication, solvent removal, drying, and calcination under inert atreospThe product

was pressed, crushed, and sieved to the desired particle size for testing. For tseddeger

(90 g) batch, the same procedure was applied with adjusted reagent amounts, and the pellet
size was increased accordingly forsgale experirants.

Characterization
XRD studies of the samples were performed on a Rigaku MiniFlex Il instrument with a Ni
fitered Cuksisour ce i n theOOhange of 2d = 20

The specific surface area (BET method) was determined by the BJH method using a
Quantachrome NOVA 2200 gas sorption analyzer pga¢ adsorption/desorption at 77 K.
Before the measurements, the samples were stored in vacuum (<0.1 mbar) at 473 K for 2
hours. To assess the Na content of the prepared catalysts, a Thermo Scientific Apreo 2
scanning electron microscope was used. Pridhdéostudy, the samples were mounted on
electrically conductive carbon tape, and then a thin layer of gold was evaporatéoeanto
surface to prevent charge accumulation due to electron irradiation.

Catalytic activity tests

The catalysts were tested at two different scales: laboratory 3@l and sempilot

plant scale (TRL4). The Fisch&ropsch reactions were performed in a steel, fized,

continuousf | ow reactor. Prior to each reaction, t
under an inert atmosphere and subsequently pretreateceimyanogen for 16 h. After the
pretreatment, the reactors were cooled to 30

and B was introduced under the following common conditigmessure 30 bar, temperature
300 AaD rati¢lof 2, and a gas hourly space velocity (GHSV) of 2700 it’g

At the TRL1, the reactor parameters were as following: outer diamat® cm and length

was 36 cm. The temperature of the reactor was maintained by a digital temperature controller
and an electric heating stove. A total of 2 g of catalyst was loaded into the reactor, positioned
between quartz wool plugs, while the remainirgdvspace was filled with quartz beads.

The reaction time was 5 h.

At the TRL4, the reactor had a length of 115 cm and an outer diameter of 3.5 cm, equipped
with five heating zones and monitored by six external and six internal thermocouples. A total
of 70 g of catalysmixed with SiC in different ratios was loaded into the reactor to account
for the heat dissipation. The reaction was carried out for 76 h under otherwise identical
conditions.
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Results and discussion

Both the smalkcale (TRL1) and the ugcaled (TRL4) N&esO4 catalyst batches were
successfully synthesized and characterized by XRD, BET, and EHEMmeasurements.

The upscaled sample preserved the structural and textural properties of the small batch,
confirming the scalability of the synthesis methbd( 13).

XRD patterns showed only reflections corresponding t@kendicating phase purity and

the absence of undesirable crystallinepbgducts Fig. 1b). SEM-EDS mapping revealed

a homogeneous distribution of Na across the catalyst surface, with a loading close to the
nominal 1 wt% in both caseddta not shown
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Figure 1. Structural and textural properties of TRL1 and TRL4 batches eFéa
catalyst: a) BET surface area and crystallinity (calculated from XRD); b) XRD patterns of
freshly-prepared samples

The FTS catalytic activity of both batches was assessed under identical reaction conditions
with 2 g of catalyst and 5 h reaction time at thedahle and 70 g of catalyst and 76 h
reaction time at the ugpcale.

In both cases the CO conversion was very high (> 90%) indicative of the catalyst efficiency.
In the upscaled system, the concentration of undesired gasesaf@OCH) was slightly

lower, which can be attributed to the stabilization of the active iron carbide phase during
long-term operation and possibly more uniform Na promoter effect.

The collected in a cold trap liquid hydrocarbon product was analyzed offline with the GC
MS (Fig. 2). In contrast to théab-scale the TRL4 batch produced predominantly lirear
chain hydrocarbons dominated by olefins. The longer reaction time and the larger catalyst
bed most probably promote steagtpte operation and favor chairowth mechanisms

over secondary transformations, whican account for the observed differences. Due to
the presence of Na, the catalyst surface was rich in C* species and p@piecies. The

| ower surface ratio of H*/C* is alse favora
hydride abstraction rather than hydrogenation, which explains high selectivity towards

olefins. B]
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Figure 2. Hydrocarbon distribution for a) TRL1 batch; b) TRL4 batch

After verifying the proof of concept at TRL 4, the letegm stability and reusability of the

Na-FesO4 catalyst were also investigated. Following the initial run (76 h), the catalyst was
regenerated by reactivationinH16 h at 400 AC) and subjected
(74 h). The procedure was repeated once more for a third run (68 h).

The spacdime yield (STY) of collected liquid hydrocarbons, expressed as grams of product

per gram of catalyst per hour, was determined after each cycle to directly assess and compare

the catalyst performanc&he calculated values were 148, 129, and 132 tegiy! for runs

[-11l, respectively.

Conclusion

Overall, the catalytic results demonstrate thascgling theNa-Fe;O4 catalyst from TRL1

to TRL4 preserved both high activity and+Qroduct selectivity. Moreover, the catalyst
exhibited stable efficiency over three regeneration cycles, during which a total of ~1 L of
liquid hydrocarbons was collected. These findings underline the scalability and sustainability
of the system. Future wlowill focus on optimizing reaction parameters and catalyst loading,
and on further scalap toward production capacities of 5 L and 20 L.
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Laserinduced breakdown spectroscopy (LIBS) is a powerful and increasingly popular
analytical technique in the field of atomic spectroscopy due to its stfaigtdrd, yet versatile
operation. In principle, LIBS is capable of analyzing gas, liquid and samples, as well as
aerosols. In practice, however, the analysis of bulk liquid samples is rather challenging due to
their mechanical, thermal, and optical properties which result in unreliable laser coupling,
problematic light collection, and the ofrfoation cold, faint plasmas. To bypass these issues,
several methodologies have been proposed in the literature. Some df #meong manyi
involve transforming the bulk liquid sample into different shapes such as liquid jets, aerosols,
while others relyon liquid-to-solid transformation e.g. freezing or drying [1].

One of the simplest and widely used techniques is when a small droplet of the aqueous
sample is dried onto a chemically pure, nonporous, plane substrate {@afej creating a
solid residue on the surface which then serves as the target for the e@&sirements. This
approach is lowcost, easy to execute and facilitates a highly sensitive detection, resulting in
ppb-level LODs. However, it has a few drawbacks as well, such as the high sensitivity to matrix
effects, limited dynamic range, and low reguoibility due to the random distribution of
residue caused by the coffaag effect [2]. Recently, our group has proposed a simple and
effective alternative to tackle the very same problem, relying on the use of nanoporous glass
(NPG) substrates. In thegoproach, a small droplet of the sample solution is placed on a piece
of NPG that rapidly absorbs the sample, creating a homogeneous analyte distribution inside the
pores near the top surface of the glass. The NPG is then dried and serves as thgdbRjr tar

In this study, we compare the analytical performance of the two approaches in several
regards such as precision, reproducibility, dynamic range, sensitivity (LOD), compatibility, and
practicality.
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Sulfites are a secondary product resulting from a lot of industrial processes, such as the
combustion of fossil fuels, especially solid fuels. These processes lead to increasing level of
pollution. Due to their very strong reducing character, the elinonatif sulfites in the
environment profoundly affects the fauna and flora of the environment, which is why it is
necessary to "neutralize" this category of pollutants. The simplest method of eliminating the
negative effects of sulphite ions is their oxidatto sulfate, a process that can be carried out
chemically or electrochemically. To reduce the costs related to the oxidation of sulfites, their
use as an anodic depolarizer in sulfite/air fuel cells has been proposed. In such a fuel cell, the
oxidation d sulfite to sulfate (1) takes place at the anode, while the reduction of oxygen takes
place at the cathode.

The electrochemical oxidation of tetravalent sulfur compounds, S(IV), containing
oxygen, such as SO2(aq), Hs@nd SQ@2, has attracted attention in the development of
hydrogen production and fuel cell technologies. In the anodic reaction, the most attractive
catalysts are precious metals due to their electrocatalytic properties for the oxidation of these
sulfur compoundsGiven the high price of these metals, some-p@tious metal and carbon
based catalysts have been investigated to reduce costsirejesdveral reaction mechanisms
have been proposed, but the oxidation process of these compounds is currently unclear, being
considered a complex transformation. Studies on this process have shown that the
electrochemical oxidation mechanism of sulfitgoeleds on the anode material, the pH and
composition of the solution, and the current density.

In our experimental studies a cell connected to the potentiostat/galvedi®siad Bie
Logic was used during all experiments. The working electrode was a bar of different stainless
steel with an active surface of minimum 0.2%cmwo graphite bars were used as counter
electrodes and Ag/AgCl as the reference electrode. Hydroxide de sodium NaOH and sodium
sulfite NaSQOs; were used to prepare the electrolyte solution.

Cyclic voltammograms, plotted on stainless steel, in 1 mbINaOH solution, at
different sulfite concentrations between®Mand 1M, highlighted the peaks characteristic of
sulfite ion oxidation. At higher anodic potentials, oxygen evolution occurs. The kinetic
parameters (exchange curréntand anodic transfer coefficietd) were determined by the
potentiodynamic polarization method. The obtained values were comparable to those reported
in the literature on noble metals, which opens the possibilisyairfiless steel being used as an
anode in a sulfite/air fuel cell. The results obtained by potentiodynamic polarization were
confirmed by electrochemical impedance spectroscopy.
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Abstract

This study reports on the synthesis and characterization of thin films of titanium dioxide
(Ti O ) with a focus on their wultraviolet (UV
through a sebel method, deposited by dgmating, and subsequentinnealed to enhance
structural and optical properties. Various precursor solutions, solvents, and deposition speeds
were investigated to optimize film quality. The films were analyzed ushngyXdiffraction
(XRD), Raman spectroscopy, and WAS-NIR spectoscopy. Results showed that the
deposited films were wetlirystallized, highly transparent in the visible range, and had efficient
UV-blocking properties. The results suggest that these thin films are promising candidates for
applications in protective ctags and UV filters for highemperature working materials,
combining effective UV shielding with favorable optical transparency in the visible spectrum
at high temperatures.

Introduction

Historically, quartz glass envelopes have been doped with cerium to block harmful
ultraviolet (UV) radiation. However, this method has significant drawbacks: it lowers the
annealing point of the quartz, reducing the lamp's lifespan and efficiency. Tie cirpant
also absorbs, rather than reflects, the UV energy, which leads to wastednidfiirther
degradation of the material. A solution to these problems is to use-tehigierature coating
that effectively reflects UV emissions while maintaining titamsmission of visible light [1].

This study explores a promising alternative: the synthesiclaaichcterisatioof thin
films of titanium dioxide (TiQ). These films were produced using a-gel method and are
designed to provide efficient UV shielding with high transparency in the visible spectrum. The
materials were analysed to confirm theell-crystallisedstructures and excellent UdMocking
properties. The results suggest these thin films are promising candidates for protective coatings
and UV filters on hightemperature materigloffering a superior alternative to traditional
ceriumdoped quartzZ,3].

Experimental

Synthesis of Thin Films

Titanium dioxide, TiQ, was prepared by the sgél method using the hydrolysis of
titanium tetraisopropoxide (Ti(OCH(CHK)2)s i TTiP; 98+%; Thermo Scientific) with
deionisedvater. The solvents used for the synthesis were isopropand)$(@HIOH T iPOH;
ACS; Carlo Erba Reagents) and absolute anhydrous ethaneCHGEIHT EtOH; HPLC Plus;
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Carlo Erba Reagents), while acetylacetonef@BICHCOCH: i AcAc; >99.0%; TCI Europe

N.V.) was used as stabiliser Two TiO; solutions were prepared, with concentrations of 3%

and 10%, respectively. The code of samples represented the deposition rate (s1, s2, and s4), the

solvent (i P and Et being isopropanol and eth

(3and1gy Ti O per 100 ml of <colloidal solution)
Table 1. The sample's parameters.

Sample Name Dep(zrsT:tl”c])/rSl)spee( T (8/100 rcril)o ne Solvent
s1iP3 sl 3 iP (isopropanol
s2iP3 s2 3 iP (isopropanol
S2Et3 s2 3 Et (ethanol)
s2iP10 s2 10 iP (isopropanol
s4iP3 s4 3 iP (isopropanol
S4Et3 s4 3 Et (ethanol)

Film Deposition and Characterisation

The thin films were deposited onto quartz glass slides using-eodipg technique,
Solgelwaydip coater (Model ACEdIiR.0). The slides were cleaned, immersed in the precursor
solutions, and withdrawn at controlled speeds of 1, 2, or 4 mm/s. After deposition, the samples
were dried at 100 AC for 30 minutes, followe
Thefilms were then thoroughlgharacterisedJV-Vis-NIR spectroscopywas used to measure
their transparency and Ublocking ability. X-ray diffraction (XRD) and Raman
spectroscopyconfirmed their crystalline phases of anatase {)[iDhe surface structure was
examined usingptical microscopy.

Results and discussion

X-ray diffraction (XRD) analysis confirmed the formation of pure, crystalline phases
(fig. 1).
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Figure 1. RX spectra for coatings of all Bi€amples.

The crystalline phase in the hesgated TiQ films was identified as thenatasephase
with no impurities detected. The peaks in the XRD patterns fop mi@tched those of the
anatase structurRietveld refinementof the XRD data showed that the lattice parameters and
crystallite sizes were consistent with those found in the literature, confirming the high structural
guality of the films.

The Raman spectra (fig. 2) for the Eifdms also confirmed the presence of the anatase
phase through characteristic vibration modes at 144, 197, 399, arl 8131, indicating
high crystallinity.
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Figure 2. Raman spectra of the quartz glass with @ films.

Fig. 2 shows the Raman spectra of titanium dioxide, which highlight several distinct

peaks characteristic of the anatase phase, a
the vibration modes o0 f)),atthorg amdisharp peakifrequeatty isedc e :
as a reference for I dgnt ioffyilnagwean ait mtgen s i 1t 7

relatively weak; a n dg ard A3, whiah uduallypappar &sla%ingtem 1
broad peak due to their proximity. The presence of thesedefiied peaks confirms the high
crystallinity of the analysed samples.

The UV blocking properties depend on the band gap value efWiirh is around 312
3.3 eV, corresponding to a wavelength of 386 nm. In this range, the energy of UV radiation
absorbed by atoms in Tids high enough to excite electrons from the valence band to the
conduction band. The analysis of the spectfign3 shows that, in the Tigeries, the highest
transmittance values in the visible range are obtained for films deposited from ethanolic
solutions at a speed of 2 mm/s, but these filmslas®e a relatively high transmittance in the
UV range, which makes them less favourable fortdtk applications.

Figure 3. U\tVis spectra for coatings of all Ti@amples.
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