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Abstract

Strontium titanate (STO) photocatalysts were synthesized using a modified Pedhgei sol
method. These photocatalysts were then subjected to rapid calcination at various temperatures
with short exposure times. The samples were characterized using aofategniques,
including X-ray diffractometry, scanning electron microscopy, diffuse reflectance
spectroscopy, infrared spectroscopy, nitrogésorptioiidesorptiormeasurements, and-rdy
photoelectron spectroscophhe photocatalytic activity of the satep was evaluated by testing

their ability to oxidize phenol, oxalic acid, chlorophenol, glucose, and propanol under UV light
irradiation Notably, all the prepared samples exhibited higher photocatalytic activity compared
to the commercial STO referendecreasing the calcination temperature resulted in improved
crystallinity and larger primary crystallite sizes, but it also led to reduced band gaps and specific
surface areas. The enhanced photocatalytic activity observed in the most efficient samples was
attributed to the presence of Srg&On the surface of thecatalyst. Importantly, the STO
photocatalysts exhibited high stability, mainiag their crystalline composition even after
exposure to chemicals with different functiogabups.Reusabilityexperiments showetthat

the photocatalytic activity increased ovseuccessive reuse cyclesor which further
investigations will be carried out to identify the possible causes.

Introduction

Strontium titanate (SrTig) is a perovskitdype photocatalysteaturing a 3.2 eV band gap,
making it a favorable contender for applications in both water splifing2], and the
photodegradation of organic contamingitgl]. The catalyst offers several benefits, including
affordability, robust photocatalytic performance, resistangehtiio corrosionand nortoxic
nature. Howeverthe primary drawbaclof SrTiGs lies in its limited ability to harness solar
energy, absorbing only a narrow portion (about 5%) due to its wide band gap. This wide band
gap confines its utility for photocatalytic degradation when exposed to UV[1igijt Hence,

the majority of research endeavors have centered on enhancing 8wb@h methods like
anion doping[6-8], introducing metal dopantf®, 10], creating oxygen deficiencidd1l],
depositing noble meta[42], crafting compositegl3], or employing dye sensitizati¢h4].

Various methods are employed for Sr¥gynthesis, including reverse microemulsion, carbon
free combustion, hydrothermal, polymeric precursor, andgjsllechnique$l5, 16] Among

these methods, the sgél approach has garnered research interest due to its simplicity and
adaptability[16, 17] The Pechini method, a sgél technique, is widely utilized to obtain
highly pure oxides[18, 19] However, perovskite preparation through-gel methods
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necessitates a costly higdamperature calcination stg@0]. The calcination temperature
significantly impacts the physicochemical properties of photocatalysts, as demonstrated by Jia
et al., who observed its strong influence on the stability and photocatalytic activity of doped
SrTiOs photocatalystg5]. Despite extensive research on-gel synthesis of SrTi¢) some
aspects, such as the influence of calcination parameters on photoactivity, remain unclear.
Calcination, while offering an effective and controllable means to crystallize amorphous
materials, is often underexplor¢tl7, 21, 22] Employing unmodified, optimally calcined
SrTiOs could yield more costffective catalysts while maintaining their relatively high
photoactivity [17]. While research typically focuses on achieving maximum photocatalytic
activity, it is equally important to develop stable photocatalysts for practical applicE®ns

26]. Notably, the stability of SrTi®@against pollutants with various functional groups has not
been investigated to date.

In this study, unaltered SrTgphotocatalysts were synthesized using a distinctive rapid heat
treatment process at varying temperatures. The influence of this calcination technique on the
characteristics of the specimens was thoroughly examined. We explored their photocatalytic
efficiency in degrading phenol, chlorophenol, and oxalic acid under UV exposure and assessed
their resilience against a range of compounds with different functional groups.

Experimental

This study employed a modified Pechiniigml method, based on the previous research by
Chen et al[27] and Lu et al[28]. This method involved dissolving Sr(NJ2 and citric acid in
deionized water, adding titanium(IV) butoxide and ethylene glycol, and subjecting the solution
to 4 hours of heating at 100 AC. The resul
obtain the xerogel. Calcination was carried aihg a controlled air supply in a tube furnace,

with materials labeled as "STO_RHSE_X" (strontium titanate; rapid heating, short exposure;
and "X" corresponds to the different calcination temperatures).

Characterization of the catalysts involved various analytical techniquesy Miffraction

(XRD) was used to measure crystallite sizes. Scanning electron microscopy (SEM) was used to
obtain morphological insights, while nitrogen adsorption and the Bruitaoeneti Teller

model were used to calculate specific surface areas. Optical properties were studied through
diffuse reflectance (DR) spectroscopy, determining band gap energies frorordest
derivative spectra. Thermal gravimetric (TG) analysis wasiechrout to determine the
minimum calcination temperature. Fourteansform infrared (IR) spectroscopy andra§
photoelectron spectroscopy (XPS) were used to study the surface of the samples.

To evaluate photooxidation performance, the study used three pollutants (phenol, chlorophenol,
and oxalic acid) under UV light in a temperatemntrolled vessel. Higperformance liquid
chromatography (HPLC) quantified changes in pollutant concentratiomes. study also
examined the stability of RHSE samples against different functional groups by repeating XRD,
IR, and SEM measurements after photocatalytic activity tests, expanding the evaluation to
include propancénd glucose.

Following the characterization of material structure and the evaluation of photocatalytic activity
and stability, we investigated the reusability of the STO_RHSE samples. Three consecutive
phenol degradation measurements were carried out for each samglé¢heareusability
measurement was repeated two additional times for thgobdstrming samples to investigate

how further the photocatalytic activity can be increased and over how many cycles.
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Results and discussion

Following the synthesis, a pale yellow xerogel was obtained, and TG measusantkcated

no mass loss beyond 680C . Consequentl vy, cal ci naitlo06 n t e m
AC were used to prepare the RHSE STO sampl
reflections for SrTi@and SrCQ. The primary crystallite sizes exhibited an increase, ranging
from 14.7 t0 39.2 nm, witthet e mper at ure rising from 600 to 1
surface areas decreased from 54.5 to 2t As a mater of fact, thecalculated primary
crystallite sizes increaslin line with the calcination temperaturend gecific surface areas
decreased with higher temperaturf8&M micrographgevealed polycrystalline samples with
variousshapes and sizes, forming aggregated structiDiRRS.resultshowedhat theband gap
valuesvaried onlywithin a narrow rang€3.20' 3.25 eV) with slight redshiftgesulting from
thehigher calcination temperatures.

The XPS resultscould not reveal the reason fthre superior activity othe bestperforming

sample (i.e., STO_RHSE_70®owever, IR spectra indicated the presence of Sr@bich

was successfullyrelated to the observed high photoactivifability tests against various
functional groups showed that RHSE samples were generally stable, with some changes
observed after exposure to oxalic acid.

Photocatalytic activity assessments for phenol, chlorophenol, and oxalic acid inthehimar

RHSE samples outperformetthe commercial STO referencRHSE STO samples displayed
varying photocatalytic activity related to calcination temperature, with STO_RHSE_700 being
the most efficientThe significant photocatalytic performance of STO_RHSE_700 can be
rationalized by the existence of Srg;Qvhich is recognized for its role as a-catalyst in
SrTiOs/SrCQ configurations. SrC® enhances the separation oharges by capturing
photogenerated electrons found in the conduction band of SrTikls capture process
diminishes recombination rates, resulting in an overall enhancement of photo§26yi29]
STO_RHSE_700 and STO_RHSE_800 photocatalysts, identified as the most efficient ones,
were selected to evaluate the maximum number of cycles for which their activity in phenol
degradation tests continues to increase. It was observed thphdtactivity gain of the
catalystsdecreasedfter the third cycle, suggésgy that the catalysts are approaching their
maximum activity levels for phenol degradation under the given experimental conditions. After
the third cycle, the active sites on the surface ot#talysts mayavebecome saturated with
phenol or othemtermediateswhich can limit their ability to further degrade pherigdsed on

XRD and SEM results, the crystalline composition and morphology of STO_RHSE_700 and
STO_RHSE_800id not change even after five cycles of exposure to phenol solution.

Conclusion
The impact ofRHSE treatment onSTO photocatalysts was exploreds the temperature
increased from 600 to 1000 AC, there was a r

spanning a range of 14.7 to 39.2 nm. At the same time, the specific surface areas experienced a
decline, decr easi ng amrThemmorphblogy ant band2gaplvalue$ per
remained largely unaffected, except for a slight redshift irbtvel gapsThe photocatalysts
demonstratedhigh stability by retaining their crystallencomposition even after exposure to
compounds with various functional groups. Notably, the photocatalytic activities
predominantly improved with lower calcination temperatures. The most effective sample,
displaying enhanced performance against phenabrabhenol, and oxalic acid, wdse one
preparedaf 0 0 AC <cal ci n a esuperiophomeagalgtic activity was primariy
attributed to the presence of Sr€dhe photocatalysteemained stablagainst compounds
containing phenolié¢ OH, alcoholici OH, i Cl, andi CHO functional groups, although minor
changes werabservedin their crystalline composition following exposure to relatively
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concentrated oxaliacid { COOH). Photoa&tivity enhancement wasbservedover the
reusabilitycycles whichis mostlikely dueto a surfacerelated phenomem.
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Abstract

Life cycle assessment is a standardisedhod for assessment of products and processes that
consists of the following phases: goal and scope definition, inventory analysis, life cycle impact
assessment and interpretation of results. Within the second and third life cycle assessment
phases it imecessary to obtain complex data about the material and energy flows and the
calculations of various environmental impacts. For this task, the use of life cycle inventory
databases is recommended in order to taitldebackground processes which are difficult to
model manually and time consuming. On the other side, environmental product declarations
are standardised type lll environmental labels based on life cycle assessment that provide a
detailed information on pducts impact on the environment through its life cycle stages. The
information from environmental product declarations can be used as an alternative source of
data to build the life cycle inventory and to obtain the corresponding impacts on the
environmem for several impact categories. In this research, the environmental product
declaration data is used to perform the life cycle assessment of building constructions, namely
three types of wall constructions. While three types of wall constructions weaeahbinalysed

with common life cycle assessment approathprevious research [1l}this research has
alternative approach that uses the environmental product declaratiomldatiata for the life

cycle assessment was built from various environmentauptateclaration owners in order to

cover several construction materials such lagscks, aerated concrete blocks, expanded
polystyrene board, gyps boards, mineral wool, mortar, oriented strand bhoadken frame,
polyvinyl chloride foil, and decorative finish rendefhe results show the differences,
advantages and disadvantages between the common and alternative approaches in data
gathering for life cycle assessment. Finally, it can be concluded that performing life cycle
assessment based on environmegmtadluct declaration is a feasible approach that can be used

in situations where the life cycle inventory databases are unavailable.

Key words: environmental product declarations, life cycle assessment, construction materials
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Abstract
| hereby present theecent experimental findings and the key concepts of our laboratory's
research on photocatalytic degradatiBiWOs with a floweklike structure was successfully
synthesized by two different surfactants e.i. hexadecyltrimethylammonium bromide (CTAB)
and polyvinylpyrrolidone (PVP), viaydrothermal method to control various properties of the
resulting material (particle size, morphology, crystallinity, surface area, band gap, etc.).
Subsequently, wr investigation focused on thaeation of a ZnO/BWOe heterojunction
photocatalyst designed for efficient photodegradation of pollutants. To analyze the material's
characteristics, we employed techniques includirgydiffraction (XRD), scanning electron
microscopy (SEM), transmission electron microscopy (TEMJ-ray photoelectron
spectroscopy (XPS), and diffuse reflectance-W% spectroscopy (UADRS). However, the
ZnO/BikWOs heterojunction exhibited tunable properties and demonstrated highly efficient
phenol degradation with a remarkable degradation ratea@uipo the asynthesized BWOe.
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RANKING OF THE SUSTAINABLE DEVELOPMENT GOALS BY BUSINESS
STUDENTS
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Hungary
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Abstract

Research on theosial aspectsof sustainability problems uses a quite limited toolset. Q
methodology can be suggested as an additional survey method to explore definitive apinions

the field The paper shows a methodological experiment by ranking the importance of the 17
Sustainable Development Goals. The case study is presented based on 20 responses from
business studentBhe case shows the applicability of ther@thodology for exploring opinion
patternsThe resultssuggesthat the majority of the respondents keep plaakttedgoals as

the most important ones.

Introduction

Sustainability is a complex phenomenon derived from the increasingly urgent need to solve
environmental problems [1]. Since social aspects must be considered, and even society can be
marked as the source of the problem,abenpetingnterests becamehallengingto overview.
Excellent examples are the endeavors of the UNtadt i aonfesedces [2], where numerous
principles and action plans were elaborated to cover the different needs of stakeholders and
territories. Each case, action, or strategy caadsessed fromariousviewpoints; | believe

there is no ultimate way. At the same time, the expanding knowledge base in the field provides
background to make satisfactory decisions. Any contribution to this knowledge base is
valuable, including local and general investigations, as wehgiseering, social, managerial,

and other results. The paper shows a methodological experiment usingrigincdology [3]

to explore sustainability issues. A pilot sample was selected from business and management
studens at one university tpresenthe opportunities of the method. The results focus on the
pattern of the majority opinion.

The objective of the study is the 17 Sustainable Development Goals (SDGs) by the United
Nations [4] [5]. The goals and the 5 pillars model (people, planet, prosperity, peace, partnership)
suggesbuildinga comprehensive, transparent, and gasyse framework for strategy making

and evaluationStill, thenumber of goals, especially the related 169 targespreading. The
research question is how to define the importance ddb@s

Several methods can be used for the evaluation, but each has some limitations:

A Scale evaluation methods like the Likert scale or else [6] must consider distortions due to
social expectations and usually lead to as&#wed distribution of the responses, and the
results can be meaningless. However, statistical tools are widehaldeaibnd great
charts can be drawn, but the practical usability of the results is limited. Moreover, the
relative importance often remains hidden.

A A direct ranking seems purposeful, but an increasing number of survey items makes the
evaluation extremely difficult.

A Pairwise comparison methods can fix some problems mentioned above, but the related
survey is long, collecting responses is tiom@suming, and the ratio of responses with a
clear preference order may be I imited.

12

(



29th International Symposium on Analytical and Environmental Problems

comparison is not outdated, especially among experts, but the technique does not allow
comparison between samples, which limits the generalization of the results.

An old, but nowadays again popular approach is theefhodology, which helps to rank a
large number of statements and explore typical patterns of opinions. It was developed by a
physicist and psychologist, William Stephenson, in the 1930s [3]. Qualitattvguantitative
aspects are combined, and the design of the method considers the limitations of human thinking.
The respondents express their views by sorting a set of statements from most agree to most
disagree, and patterns léliefscan be drawn. Beynd understanding individual attitudes, it
can be used to explore grelgvel opinion patterns. The -@ethodology is based on the
correlation matrix and groups thespondents].
The data collection method makes the relative opinion of a respondent about every statement
concerning all other statements explicit, presenting a holistic order with integratedftsade
[9]. Data recording can be managed manually byppirged cards athe statements and a blank
pattern for organizing them, software solutions can automateTihe steps of analysis can be
summarized as follows based on the literature:

A preparing the initial data matrix of the evaluations,

A calculating correlations,

A selecting the number of factors based on the eigenvalues and the scree plot,

A calculating rotated factors loadings,

A determining factor weights and scores,

A analysis of distinguishing statements,

A presenting patterns of opinions by the final factors.

Experimental

The respondents were asked to organize the SDGs by the question, which is held more or less
important compared to the others. The survey for the evaluation used anmaddysample,
including a description of the goals. Normal distribution of the evalustis assured by the
forced sorpattern forthe participants [10].

The resultsn this papelare based on a voluntary online questionnaire following the structure
of Easyhtmlqg version 2.0.3, and data processing was performed with the fre® Kealysis
Desktop Edition (KADE) software. A sample of 20 business and administration stwdents
randomly selected from the dhtesse collecteth the 2022/2023 academic year.

The factors were defined by principal component analysis with Varimax rotation for
maximizing the sum of the variances of the squared correlations beramnes and factors.

Results and discussion

The factor analysis shows 7 acceptable factors. The scree plot of the analysis suggests using 2
or 3 of them (Figure 1).

According to the Jactor solutionthereliability of the questionnaire is good, the percentage

of explained variance is 61%, and the correlation between the factors is low, meaning that
different opinions are represented in them (Table 1). 18 of 20 respondents have a significant
contributionto the patterns.

13
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Eigenvalues

Factor Number

Figure 1. Scree plot of the analysis (KADE output)

Table 1. Factor characteristics (KADE output)

Factor 1 Factor 2 Factor 3
No. of Defining Variables 9 4 5
Avg. Rel. Coef. 0.8 0.8 0.8
Composite Reliability 0.973 0.941 0.952
S.E. of Factor &cores 0.164 0.243 0.219

Correlations

Factor 1 - 0.1717 0.2499
Factor 2 0.1717 - 0.1055
Factor 3 0.2499 0.1055 -

Factor scores and ranking are summarized in Table 2. The dataset presents the weight score and
the rank order of the items by factors, ordered by the level of consensus. The first row shows

the item with the highest agreement among the respondents, esgaofllits position in the
OQuality

ranki
sani t

Table 2. Zscores and ranking orders by factors (based on KADE output)

ng.
ati

onbod

wer e

educati
mar k ed

as

onao,

6Peace,

significant

Factor 2 Factor 3
Statement 5P Z-si?)(r:;o(rr;nk) Z-score Z-score
(rank) (rank)
Quiality education People 0.08 (9) -0.14 (10) -0.25 (10)
Peace, justice and strong Peace -0.79 (14) -0.06 (8) -0.29 (11)
institutions
Clean water andanitation Planet 1.35(2) 0.59 (6) 0.93 (4)
Decent work and economi Prosperity -0.21 (12) -0.56 (12) 0.26 (8)
growth
Partnership for the global Partnership -1.33 (15) -0.42 (11) -0.94 (15)
Climate action Planet 1.97 (1) 1.04 (4) 1.26 (3)
Responsible consumption ar Planet 0.46 (6) 0.56 (7) -0.48 (12)
production
Life on land Planet 0.8 (4) -0.09 (9) -0.67 (13)
Life below water Planet 0.38 (7) -1.01 (16) 0.63 (6)
Zero hunger People -0.1106 (10) 1.46 (1) 1.37 (2)
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Factor 1 Factor 2 Factor 3
Statement 5P Z-score (rank) Z-score Z-score
(rank) (rank)
Industry,  innovation and Prosperity -0.2 (11) -0.96 (14) -2.07 (17)
infrastructure
No poverty People -0.61 (13) 1.4 (2) 0.41 (7)
Affordable and clean energy  Prosperity 0.13 (8) -1.94 (17) -0.03 (9)
Good health and webeing People 0.57 (5) -0.95 (13) 1.38 (1)
Gender equality People -1.84 (17) -0.98 (15) 0.7 (5)
Reduced inequalities Prosperity -1.42 (16) 1.07 (3) -0.79 (14)
Sustainable cities an Prosperity 0.83 (3) 0.98 (5) -1.42 (16)
communities

The majority opinion factor includes 9 respondents. In their view (FigudERyate actiod
ANo Poverty) andReduced inequaliti@areconsidered the most important SDGs, while
GAffordable Energ@ dGender equality andd_ife below watebare at the bottom of the

relative ranking.

[ 3 2

-1 0

1 2 3

o
Gender equality | Partnership for
the global

Decent work and Life below
economic growth waler

..., —
Life on land Clean water and | Climate action
sanitation

4
Reduced
inequalities

v
No poverty Affordable and
clean energy

0

Good health and Sustainable
well-being cities and

communities

Peace, justice Quality
and strong education
institutions

]
Zero hunger

=
Industry,

innovation and

infrastructure

Responsible
consumption and
production

Legend
* Distinguishing statement at P< 0.05
** Distinguishing statement at P< 0.01
» z-Score for the statement is higher than in all other factors
-4 z-Score for the statement is lower than in all other factors
[ Consensus Statements

Figure 2.The gsortpattern of the majority opinion factor

Translation of the results of the majority opinioaitternto the 5Pss shown inFigure 3 The
results suggest an emphasis on traditional environmental issues while people and prosperity
show a scattered picture. Partnership and the need for peace are at the bottom of the list. It is to

be noted h a't t he

6l ess

i mportantdo ranking

does

relative order. Probably, a Likestale evaluation could show slight differences from other
items. Factor 2 and Factor 3 giweore emphasis to peoplelated issues than the majority

opinion. However, partnership and peace are not among the hpglsgginsin any case.
Learning the opinions of the respondents bya@ ranking valuable information can be gained

about the shared values. From the viewpoint of management and leadership studies,the under
evaluation of partnership asks for further research since the diegplongly emphasizase

role of collaboration.
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less impavtant wore important
People Partnership Prosperity  Planet Planet Planet Planet
Prosperity  People Prospenty People Prospenty
Peace People Planet
People
Prosperity

Figure 3: Qsort pattern by the 5Ps

Conclusion

The results show that the majority opinion still keeps environmeatinge? issues as the

most important ingredient of sustainability. At the same timdjriited sample selection does

not allow this to be generally stated. The study aimed to show the methodological opportunities
of the Qsort ranking. This method provides an easy way to explore the preferencesrabout a
objective, in this case, the SDGs. Although several barriers to statistical analysis can be
managed, this method also has serious limitations in presenting the results. | can suggest the
application as a preparatory research element that allows furtlestigations with targeted
guestions.A practical implication of the study is that knowing the orientation of the
respondent 6s thinking, especially the major.i
highlighting the preferred values. The interrelations between the SDGs are olavidubge

same target may be available in different ways. A higher level of acceptance can be expected
using common values in formulating the actions.
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Abstract

Among different type oburfactants, anionicusfactants argenerallyappliedcompoundgo

reduce interfacial tension (IFT) various fields of industryPolymeic solutionsoftenpossess

high viscositythese materials are commonly used for viscosity contraPfEsence of divalent

metal ions, especially alkaline earth cations in brine water is an important factor during different
processes, because these cations considerably affect on both surfactant and polymer solutions
By binding to thes u r f a antomichead grouypghese cationsnay cause precipitaticinom

surfactant solutions. Divalent cations are ableintigract also with the polymer chains,
decreasing the pol y maegde chargeoidhe polymey chains;nhbsa nc i n
phenomena may cause precipitation also in polymeric solutions [Zh8]present studis

concerned with the experimental descriptiorthaf interactions between magnesium iand
sodium dodecyl benzenesul fonate (SDBS)i1TFIlopa
of magnesium with sodium citrate. The mixtures contained the polymer in 1.0 g/L concentration

and the surfactant in 5.0 g/L concentration. $he | v magriegiusn iolcontent was increased
betweer0.03 T 1 . pandgddium citrate was added to the magnesium ion containing samples

in 2.0 and 3.0 molar equivalerativeto the magnesium ion concentration. The samples were
characterized by using turbidimetry and rheology measurements (determining consistency
index, yield stress, flow number and zero shear viscodityg infrared spectra of the solid
precipitates weralso recorded.

The resultdndicated thasodium citrates an effective agent tmhibit the magnesium ions

caused precipitation up to 1.2 g/L takeion concentration. Addition of sodium citrate
considerably decreased théscosity of the samples (the consistency index of the

SDB ST p oiniytures decreased from 47.5 mPas to 7.53 mMasjeover, addition of
magnesium ionsven in high amounts didot causethe precipitation of the polymer.
Nevertheless he presence of sodium citr atthceordthg@ cr ea s
to the rheological parameteedl samples weralescribedto possess pseudoplastic flow
behavior.
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In recent decades, design and synthesis of new materials with photocatalytic properties draw
attention in scientific research. Water pollution caused by the presence-biodegradable

dyes widely used in the textile and paper industry, has expanded with the increase of
industrialization and population [1].

Here, we report the investigation of photocatalytic properties of cadmium(lixaaer(Il)
coordination polymers:1p[CdsL(CH3COO)] L® (CP1), [CdL(NO3);] L CH @CP2)
1p[CdsL2(CH3COOY] (CP3), 15[CusL2(NO3)](NO3) L 2 Me QO L 2 HCP4),
I[CusL2(N3)](CHsCOO) (CP5) ands[CusL2(H20)](ClOs)2 (6) based on the Schiff baselH

( N ,-b6f2-hydroxybenzilideneamino)propyl]piperazing)] for degradation of industrial

dyes Congo Red (CR), Acid Orange 7 (AO7), Methyl Orange (MO), and Direct Green 6 (DG6)
dyes were selected as potential colored pollutants. Photocatalytic experiments were carried out
under visible irradiation at 546 nm, and room temperature using 1 g/L cochfioRl 6 CP6).

a BCR ®MO b) AO7 sMO =DG6

92.39 88.73

X

)
82.79 = ‘
70.38 70.8
: ‘3~35I I so.ssI
| cP1 cP2 cP3 ‘ CcP4 CP5 cP6
Figure 1.Degradation efficiency of investigated dyes usingdd)-CP and (b)Cu'"-CP

Under irradiation with visible lightatalytic efficiency for the degradation of investigated dyes
increased in orde€P1 < CP3 < CP2 usingCd'"-CP andCP4 < CP6 < CP5 for Cu"-CP. The
highest photocatalytic activities were obtainsthgCP2: 87.98% for CR, and 82.79% for MO,
andCP5: 92.39% for AO7, 8.98% for MO, and 77.38% for DG6.

The kinetic of dyes photodegradation was investigated tissngangmuirHinshelwood model
and the obtained resulshowed that the degradation process followed a psknstt@rder
kinetic.
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THE ROLE OF REACTIVE SPECIESIN THE TRANSFORMATION OF
TRIMETHOPRIM DURING THE UV-LED/CHLORINE PROCESS
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The WHO defined safe drinking water as "water that does not represent any significant risk
to health over a lifetime of consumption, including different sensitivities that may occur
bet ween |Thdpeodustioraofdeiate qualitdrinking water is a universal problem
today, partly due to the biologically active and persisteganic pollutantghat cannot be
removed by converdnal water treatment processAmong pharmaceuticalantibioticshave
a high ecological, andealth risk becaus®f the develpment of antibiotieresistant bacteria
strains Over 3Q000deaths are caused annually by the infectiorthede strains of bacteria
Consequently, the elimination ahtibioticsrequires additional or quaternary water treatment
processessuch as UV/chlorine method. = e [

For the UV/FAC (FACfreely available chlorine, i.e. the sum ™/ |
of HOCI and OCI) processconsideing the U\Vis absorption o]l i
spectrum of HOCI an@®ClI, the LEDsemitting at 265 and 275 %} /"
nm area good alternative to traditional lepressure mercury ™| T 4L\
vapa lamps emitting 254 nm photonis. this study, two types of =~ "= = _ & & w
LEDs (with emission maxima at 265 nm and 275 nm) were useago % IM:f;LaEtg';’;mgfog*gpgggd
for the photolysis oHOCI/OCI solutionsThe ratio of protonated
and deprotonated forms (pK 7.4) determines the absorption propertigthe treated solution
and thesteadystate concentratioof the formed radica)such adOH, CI, CL,™ and CIC.

The UV photolysis of HOCI and OGlthe role of the various reactive species in
trimethoprim (a widely used antibiotic) transformation were studied under different conditions.
The quantum yield of the HOCI photolysis was determined and found to be 0.74 and 0.94 at
265 and 275 nm, respeatly. These values for OCphotolysis were 0.64 and 0.58. HOCI
reacts fast with trimethoprim, while there is no reaction @@ . Thus, the pH affects strongly
the relative contribution of radicaditiated reactions to the trimethoprim transformati®he
trimethoprim reacts fast witiOH and Cicontaining radicals (€| CIO", CL") so the
transformation rate increased with increasing oxidant concentration, even at high pH. The
contribution offlOH-based reaction depends on pH; at acidic and neutral pi@theriginated
from the HOCI photolysis and has a significant r¢/®H]s€ 4 . 5 T3 M)) while at basic pH
the importance of/OH is moderated [{OH]s®3 . 2 M)) mainly chlorinecontaining
radicals (Cl, CIO'", CIO.") are formed andesponsible for the transformation.

Specialattentionwas paid to the chlorinated products and matrix effect, usimiggically
treated wastewateas a matrix.The transformation ratef trimethoprimwas only slightly
affected by this matrix, whilthe formation ofthlorinated compounds was suppressed, due to
the reaction of GlandHCOs'.

275 nm LED

& (M1 em-1)
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MULTICOMPONENT SYSTEM BASED ALKANOLAMINE -SUBSTITUTED
BENZOIC ACID FOR CORROSION INHIBITION OF IRON IN SALINE MEDIUM
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Abstract

In the past few decades, there has been significant interest from both academia and
industry in multicomponent organic crystals constructed fromiaasg complexes [1]. Organic
salts have been the subject of much research in fields such as corrosioh ooedicines,
agrochemicals, energetic materials, and protonic conductors. Mostkne&ih organic
inhibitors have heteroatoms with polar functional groups, benzene rings, or lone pair electrons
(N, O, or S), that act as active sites for adsorption oralnsetrfaces [2]. According to
developments in this field, the inhibitor's structural feature, the corrosive medium's
characteristics, and the metal surface's characteristics affect how well corrosion is inhibited.
The present study focuses on the obtaining, structural analysis, and investigation of the anti
corrosive properties of ethylethanolammoniumi#obenzoate (EEA4NB) for iron in 3% NaCl
solution, taking into account the trend in the last period towardsdéwelopment of
environmentally friendly corrosion inhibitors [3, 4]. The benzene ring connected to the
carboxylate group (COQ enhances the inhibitor's efficacy and is a crucial functional
component that causes adsorption on the metal surface. Additjomlitinolamines, which
combine the chemical and physical properties of amines and alcohols in a single molecule, can
form strong and directed hydrogen bonds with benzoic acids [5]. Despite the fact that
alkanolamines and substituted benzoic acids areamentally benign, there aren't many
investigations on their application as metallic corrosion inhibitors in H@K& chloride
solutions in the literature [3, 6]. In this study, a novel environmentally friendly corrosive
inhibitor (EEA4NB) wassynthesizd, purified and structurally characterized by single crystal
X-ray diffraction analysis and Fourier transform infrared spectroscopyR}-TAll structural
data revealed the formation of organic salt with proton trarigfer 4-nitrobenzoic acid to
nitrogen atom of alkanolamine molecule. Electrochemical assays were used to investigate the
inhibitory effect of EEA4NB on iron corrosion in NaCl solution. The valuesuofent density
(Jcor) demonstrate that the EEA4NB layer generated has the ability totiahidbiblock the
iron surface corrosion sites. The inhibition efficiency (IE), which is calculated from the Jcorr
value, exhibits a high percentage of iron surface inhibition above 92% for all concentrations of
EEA4NB in solution. At 5 mM, the maximum comdeation of EEA4NB, this effect increased
to 99.9%. Thecorrosion resistancdrgorn for iron in solution containing 5 mM EEA4NB is
60 times lower than the Rcorr for iron in saline solution alone. The ZEISS STEMI 508
microscope's images show that EEA4ANB@gbtion has formed a protective coating on the
electrode's surface. The image taken on the iron surface at the border between the corroded and
exposed areas to saline solution containing 5 mM EEA4NB saline solution is shown in Figure
1.
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Figure 1. Optical microscope image for surface image with the boundary between exposed area
of surface cover with a film formed during exposure to 5 mM EEA4NB and exposed only to
saline attack

The results demonstrate the formation of a stable organic layer on the iron surface with
anticorrosive properties in the presence of 5 mM EEA4NB [7].
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Abstract
In the present work, iredoped zinc oxide nanocomposites (ZRE0x) were

synthesized by two different routes i.e. hydrothermal and wet impregnation for the
photocatalytic C@reduction under both visibleght irradiation (VLI) and UVlight irradiation
(UVI). The results indicated that the Zfk@ Ox samples exhibited defects as a result of doping
in the hydrothermal method, while heterosystem was observed in the case of reghitipn
route. The wet impregnation nanocomposites showed remarkable results and produced CO with
a yield of 2418 ¢ mol / gcat 1{(28empl| /agdat under (uUvli) .
hydrothermal method yielde@.477¢ mo | / g ©.88¢ mond gcat r@WVl)a@dd wunde
(VLI). These outcomes represent approximately tenfold (wet impregnation) and sevenfold
(hydrothermal) improvements compared to bare ZnO. Various factors were thoroughly
examined which contributed to the enhanced performances of-E2QR) as compared to
pristine ZnO.Theoretical investigations using density functional theory (DFT) unveiled the
presence of novel impurity energy states in ZnO caued by iron. Furthermore, diffuse reflectance
infrared fourier transform spectroscopy (DRIFTS) iderdifithe critical intermediates.
Additionally, the study elucidated a charge transfer mechanism involved in photocatalytic CO
reduction.
Keywords:Photocatalysis, Cereduction, RWGS, UV/Visible light irradiation
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Abstract

Metal nanoparticles, such as Pt were applied in catalysis on various support materials, and have
been employed widely the CO; activation reactionThe utilization of this greenhouse gas is

a burning questionDuring catalyst design, it is important to know the behavior of metal
nanoparticles and the support alone. The distinct catalytic activity of Pt withourtaraction

with the support material is unknown experimentally as the support always plays a role in the
catalytic reaction [1]. As a chemicaliiyert material, hexagonal boron nitrideBiN) can be a

candidate for this purpo$2]. Therefore, FBN fibers were synthesizeshdcharacterizedThe
asprepared fibers show no catalytic activity towards @G@rogenation. After, controllesize

(4.7 N 0.6 nm) Pt nanopar t ihe talgtic astevityas377mpr e g n
nmol /gs at 400AC wi t h DRIFTSimeasurerhedtd StppQri@dtthee | e c t i
reaction mechanism observed fits the RWGS reaction mechavsmous surface science
techniques proved that the measured activity is attributed to the Pt nanoparticles alone. For the
noticed low catalytic activity of Pt nanoparticles the development of new sites is responsible
proved byCO vibration spectroscopy studies [Jhus, the synthesizedBN fibers can be

employed in catalytic investigations as reference material with the proposed metal and reaction

or possibly undedifferentconditions
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Abstract
This article presents an investigation on the behavior of a chemically modified glassy carbon
electrode as a sensing platform for the detection of Diclofenac Sodium. The study also explores
the potential application of this electrode in analyzing real &snmcluding blood, urine, and
wastewater. In addition, the synthesis of Titanium Nanoparticles and filaments used in the
electrode modification was carried out using a novel method developed by our research group.
This unique combination of materialsshgignificantly enhanced the novelty of the technology,
as no previous studies have reported such a combination.

Introduction

Considering the significance of dissolved solids (DS) in groundwater and its relevance to
European Union legislation, various methodologies have been utilized to ascertain DS levels.
These techniques encompass chromatography, specifically gas chromategessh
spectrometry [1], as well as liquid chromatography [2]. The current study elucidates the
alteration of a glassy carbon electrode (GCE) through the integrationicod flagellar
nanotubes antitanium dioxidenanoparticles (Tiehp) to serve as a satvate for the detection

of diclofenac sodium (DS) in wastewater samples.

Experimental

The GC electrodes were modifiaeding the drogcasting method. Initially, two solutions were
prepared. In the initial experiment, a solution was prepared by combining chitosan (1 mg) with

5 mL of Acetic Acid (1%) and Ti@nanoparticles. In the second experiment, chitosan (1 mg)
was utilized in a 5 mL solution of Acetic Acid (1%), along with Ti@anoparticles and
nanotubes of filaments. These components were prepared for the purpose of detecting
diclofenac sodium (DS). Next, a volume of 3
electiode and subsequently dried to facilitate solvent evaporation at ambient temperature. The
procedure was replicated on three separate occasions. Furthermore, the determination of the DS
was conducted through the utilization of cyclovoltammetry (@6hnique employing a
computercontrolled AutoLab potentiostat (PGSTAT302N, and PGSTAT 12, EcoChemie,
Utrecht, Netherlands) operated by GPES 4.7 software.

Results and discussion

The cyclovoltagrams (see Figure 1) show the behavior of the prepared modified sensors in the
presence of DS. It can be observed)d V an oxidation peak appears because of the oxidation

of the diclofenac. Also, there is no reverse peak appearing, whahlis the irresistibility of

the process in which the DS is oxidized, and the reduction reaction does not occur. Furthermore,
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the anodic intensity peak was greatest when the-FKDS-Chit/GCE was evaluated. The |
was equal to 9.14¢A which was 10 tiChtk5€ gr e at
electrode. Which probes the efficiency of the prepared filaments in the recognition of the DS.

20

—— Ti0,-4HIS-Chit/GCE
—— Ti0,-Chit/GCE

-20 T T T T T T T
-1.0 -0.5 0.0 0.5 1.0

E/V vs. Ag/AgCI/KClsat

Figure 1. CV of GCE4HIS-TiO:Np (a) ChitTiO:Np/GCE, (b) in 1¢ M diclofenac.
Experi ment al conditions: 0 1, btartMg getBrBakl(Movel 4 ) ; S
Ag/AgCl, KClsat.

Conclusion
The findings presented in this study demonstrate the efficacy of filament sensing and the

enhancement of electrical propertiesTi®, nanoparticlesin conclusion, it can be stated that

the sensors developed in this study have demonstrated efficacy in detecting DS in wastewater
samples. Furthermore, the robustness of this technology suggests its potential for application in
online monitoring systems.
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Abstract

Diesel engine emissions are under scrutiny in various fields. Due to its complex air quality and
climate relevancies, the parallel measurement of size distribution and the spectral responses of
thermally pretreated diesel particulate matter (DPM) provides a powerful opportunity to better
understand its environmental impact and serve as a novel miethedhissionbased fuel
development. In this study, we demonstrate the experimental results of number concentration,
size distribution, and absorption spectra measurements of DPM as function of the operational
conditions of diesel engines using differentlf types by 4°AS and SMPS. The number
concentration and the population statistics including TNC, TVC and GMD values as well as the
absorption responses including OAC and AAE data at different operational wavelengths were
measured at each operational moéi¢he engine using pure petroleum based BO and FAME
mixed diesel fuels at three different TD temperatures. The thermal evolution of the investigated
emission was also investigated at all measurement conditions. The results demonstrate the
applicability d multi-wavelength PA spectroscopy for the qualitative investigation of diesel
emissions and thermal evolution using a multi wavelength PA instrutierimodenuder unit
combination.

Introduction

In present days due to their climate and adverse health impact the investigation of diesel
particulate matter (DPM) has been in gradually increased scientific interest. The diesel emitted
particle is one of the dominant sources of light absorbing carbousqgearticulate matter
(LAC), which is the second most important climate relevant atmospheric constitugh®foo
Diesel engines equipped with a modern, sophisticatedteggiment system also meet the new
emission standards. However, further restiicbf emissions in this way is limited by durability

and maintenance. Emissitmased fuel development is one of the most promising alternatives
not only for reducing emissions but also for more environmentally friendly fuel development.
The controlled pameter for soot emitted by a diesel engine is the number and mass
concentration that has a limited ability to describe the air quality and climate implications of
the DPM assembly. The size distribution, volatile classification and spectral respongsglof di
carbon are critical parameters both in climatic and in health relevancies. A recently introduced
in-situ measurement method for volatile classification of DPM is based on measuring the size
distribution of a temperatwteeated and denuded aerosol emsbly [3]. The use of a
thermodenuder (TD) for the pretreatment of depleted DPM not only allows the classification of
volatiles, but also provides an indirect opportunity to study the state of the particles in relation
to a given exhaust gas temperaturelamsteadystate measurement conditions. Measuring
aerosol light absorption is also a key, climegkevant quantity. Moreover, the absorption
spectrum of the LAC, which is quantified by its wavelength dependence (AAE) is the only
physical quantity that cabe measured in reime, and which serves composition and air
qguality releydnht informationos
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Experimental

For the measurement, a fexylinder EURO 4 PC diesel engine with dit2r turbocharged
common rail injection system was used to generate diesel exhaust emissions. The rear exhaust
gas concentration was further reduceefdl@ with ejector diluter (Pala&mbH VKL 10). In

any given operating condition of the engine, the exhaust particles were treated thermally before
measurement. In our experiments the measurements were performed with two different fuel
compositions (BO and B7) under three different entpads (defined on fig. 1 as wp#1, wp#2,

and wp#3) at three different den &aiefergncet e mper
petroleum based BO (bio free) fuel was used. For the investigation of biofuel effect BO was
blended with 7% FAME (Fatty Acid Methyl Ester) (BHor reference measurements the
heating unit of TD was set to 40AC. Whil e,
150AC and 300AC respectively.

Results and discussion

The results of number concentration and size distribution measurements using BO and B7 fuels
at three distinct operational conditions of engine and temperatures are shown in Fig. 2. From
the fitted data, we derived the characteristic parameters of thifielemodes, including the
median count (CMD), the geometric standard deviation (GSD), and the total number
concentration (TNC). Total volume concentration (TVC) was also inferred using a simple
spherical approach in the calculations. Independently offulké used, a bimodal size

di stribution was identified at a reference t
regardless of fuel type, engine operating condition, and sample temperature, B7 fuel provides
similar emission characteristics (i.e.M® and GSD values) as BO, but with a total number
concentration (TNC) approximately -BD% lower for all case.

4085 B0 and B7 at40°C B0 and B7 at40 °C B0 and B7 at 40 °C
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Figure 2. Size distribution and its characteristic parameters using BO and B7 fuels at three
different operatory parameters of the test engine.

T T T
10 100 1000
Dp (nm)

The AAE value deduced from the measured absorption at the operational wavelengths
of the multtwavelength photoacoustic instrument using BO and B7 fuels at different working
points of the engine are drawn in Fig. 3. Based on that the AAE value around& tnea
elemental or black carbon fraction dominancy, while the higher value of that indicates presence
of organic or in spectral terminology brown carbon fractions. The AAE value of B7 is higher
than that of BO. This indicates the presence of organic catat with high absorption ability
towards the shorter wavelengths. This tendency means that the volatile organic compounds
evaporate from the surface of the particles at higher temperatures.
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Summary and conclusion

The numbeiconcentration and the population statistics including TNC, TVC and GMD values

as well as the absorption responses including OAC and AAE values were measured at three
different engine operating points using pure petroleum based BO and BO bieitlletdo

FAME content (B7) fuels. The absorption spectra quantified by its wavelength dependency
(AAE) were deduced from the measured data at any operating condition of engine and fuel
types. We have demonstrated experimentally that the size distributioewp#1 has bimodal
distribution. We also demonstrated in this work that biofuel content cause higher absorption
responses towards the shorter wavelengths and that the TNC values shows increased dynamics
than that of AAE values with the increased numbef wpo6s. We al so ex
demonstrated the applicability of the muitavelength PA spectroscopy for the emisdiased

fuel development purposes. Finally, we also demonstrated a novel methodology for particle
evolution measurement using the comborabf PA instrument and a thermodenuder unit.
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Abstract

In our present study, we wanted to investigate the applicability of dielectric properties
measurement to monitor the progress of three distinct but connected subprocesses of
lignocellulosic biomass utilization. These involved the enzymatic saccharificdtmorncob
residues, followed by the bioethanol fermentation of the hydrolysates, and lastly, the anaerobic
biogas cedigestion of industrial wastewater sludge and solid residues from the alcohol
fermentation part. Our results revealed that a strongeatablished correlation can be found
between the process indicators and the dielectric constant of the different fermentation media
namely, the absolute sugar concentration during the enzymatic hydrolysis, the ethanol
concentration during the alcohol feentation, and the biogas yield during the anaerobic co
digestion. The relationship between these parameters can be described via linear functions, and
the coefficient of correlationvaried between 0.93.99, while the Rvalue between 0.96.99.

Introduction

The growing importance of sustainable growth and the need to lessen reliance on finite
resources have increased attention on the use of biomass and the integratiocfriendigo
technologies. Serving as a fundamental component in the circular econamgwirek,
biomass utilization strives to eradicate waste and perpetually recycle resources within a self
sustaining system. Lignocellulosic biomass (LCB) stands as the planet's most plentiful
biological raw material, accounting for an estimated 80% (or 4¢&ans of carbon) of all
different kinds of biomass. Over the past several years, extensive research has been conducted
on harnessing LCB for bioenergy generation, positioning it as a viable arfliezty
substitute for finite energy resources [1]. Thare numerous procedures that can be utilized

for biomass processing, among which bioethanol production and biogas fermentation are the
most commonly used ones. From an environmental and energetic perspective, combining these
utilization methodsisthesnst f avor abl e solution, since it
phytomass of any kind, and can be perfectly integrated into the circular economy concept [2].
The separated hydrolysis and fermentation process (SHF) is one of most frequently employed
technologies for biomass saccharification and ethanol fermentatienfirst two of the cycle

-, since it grants usually great yields and efficiency, and can be precisely controlled. Although
the feedstock loses a significant part of its organic mattargithese processes, it still contains

a significant number of utilizable compounds, making it a great secondary raw material for
anaerobic biogas edigestion [3]. However, the biochemical pathways and reactions that occur
during these subprocesses aspezially complicated, and the standard analytic methods for
controlling are either time consuming, and/or expensive. Therefore, an alternative method for
monitoring these utilization methods should be sought out. The applicability of dielectric
behavior asessment has been widely investigated, and its reliable use in several fields of
science and engineeringor example foresting, soil engineering or food scieind®as been

proved [4]. The underlying principles governing dielectric behavior are estdblish
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electrodynamic characteristics. Specifically, the presence of an electromagnetic field of any
strength, denoted &8, induces what is known as a dielectric displacemenD,oin real

materials. This can be interpreted as a form of phase shift, represetiteddnsequently, the
dielectric permittivity (U), which describes
field, is considered a complex function dependent on the angular frequerfitiye field being

applied:

0Q -2 Q0 (1)

Il n t he e qg u dendtesthe cantpexwralative fermittivityjs the (angular) frequency

andi = p. In caseE is not excessively high, the proportionality betw&andD remains,

and as the frequency increases the emerngpitase difference becomes more prominent. The
frequency at which the phase shift becomes prominent depends on the temperature, and the
biological, chemical, and physical characteristics of the material, and can be defined as:

. O © 5
S (2)
o .
-4 o wEiTQi QET “Oeglee 3)
Equation 3 is the separated f or mitlefdieldctnee c o mp

constani denot es t he T theddss factairthe,imaginarg patil dtée dielectric
constantjuantifies the electric (or electromagnetic) absorbing and storing capabilities of a given
material, while the loss factor shows how much of the absorbed energy is converted into other
types of energy. As can be seen from the equation, both the dietectsiant and loss factor

are frequency dependent, and the distinct frequency where the dielectric constant reaches its
maximum {.e. the inflexion point of the dielectric spectra) is called the relaxation frequency.
For systems containing high amounts cfter, this relaxation frequency occurs around-700
1000 MHz. These dielectric properties highly depend on the cheimptsisical structure of a
system as well meaning, that a change in either the chemical or physical structure is reflected
in the changef dielectric behavior as well. This makes the measurement of dielectric behavior
a promising alternative in the controlling and monitoring of biotechnological processes, such
as biomass utilization [5].

Experimental

Corn-cob residues served as raw material for the enzymatic saccharification; of which 10 m/m%
agueous suspensions were made by the-l@dditi o
glucanase enzymes was added to the suspensions, and durirgatisdahg hydrolysis, the
temperature was kept at 45N1AC, -prodirci df the t he
hydrolysis was measured with dinitrosalicyéicid based spectrophotometric method every 24

hours. Along with the sugar concentrations, the digteproperties of the hydrolysates were

also measured with a DAR.5 operended dielectric probe connected to a Z¥lvector

network analyzer (bandwidth: 30 kHz3 GHz). The subsequent ethanol fermentation took

place in automatic anaerobic fermentersl standardSaccharomyces cerevisiagains were

used for the bioconversion of glucose to eth
at 5.5. The ethanol concentration was measured with distillation, and the dielectric properties

of the fermentabn media were also measured with the aforementioned dielectric system. The
solid residues after the fermentation were transferred to labomgtadg glass fermenters,

where they were mixed with 100 &rof industrial wastewater sludge for mesophilic co
digestion. The optimal temperature condition
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The biogas yield was calculated based upon the absolute pressure inside the reactors, and along
with it, the dielectric behavior of the fermentation media was also measured with the dielectric
assessment kit.

Results and discussion

In order to evaluate the correlation between the nascent sugar concentration during the
enzymatic hydrolysis and the dielectric properties of the medium, we plotted the values of the
900 MHz dielectric constant (i.e., the variable which is affected blgiduhemical changes in

the material) as a function of the corresponding sugar concentration (i.e., the variable which
ultimately leads to the change in dielectric behavior). This can be observed in Figure 1.
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Figure 1. The relationship between the sugar concentration and the 900MHz dielectric constant
during the enzymatic saccharification

The results obtained suggest that as the hydrolysis converges, the concentration of sugar shows
saturation characteristics (i.e. the product concentration eventually reaches its maximum and
does not go any further), which is a typical tendency of enzymedictions. The maximum

value of sugar turned out to be around 18 gidmwhich means an approximately 76%
bioconversion efficiency. In terms of the dielectric constant, it can be clearly stated that there

is a strong and linear correlation between it dredsugar concentration£ 0.989). It can also

be seen that as the sugar concentration increases, the dielectric constant gradually decreases.
This might be explained by the fact that the degradation of lignocellulose evidently produces
smaller mong di- and oligosaccharides,dlvast majority of which are soluble. This eventually

leads to the reduction of free water moleculdsictv also implies a decrease in the dielectric
constant.This strong relationship suggests that evaluating certain dielectmaathristics (in

this case, the dielectric constant) can be a promising, fast, and accurate method for monitoring
enzymatic processes.

During the second part of the SHF process, the hydrolysates underwent anaerobic alcohol
fermentation, where the ethanol concentration was regularly measured every 24 hours, along
with the dielectric characteristics. Figure 2 shows the results obtaindgldefdermentation
process.
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Figure 2. The dielectric constant as the function of ethanol concentration during the fermentation
process

Like in the case of enzymatic hydrolysis, the ethanol concentration also showed a saturation
tendency during the fermentation, whishrelated to both the concentration of free sugars
available and the alcohol tolerance of the microB&sce the maximum v/v% achieved was
around 0.35%, the conversion efficiency did not exceed 40%. A possible explanation for this is
that during the degradation of lignocellulose, a huge variety of compounds can be generated
(especially from the lignin) thiacan limit the microbial metabolism. Although the ethanol
conversion efficiency was relatively low, the change in dielectric behavior showed strong linear
correlation ¢ = 0.989) with the ethanol concentration as well. Since ethanol has a lower
dielectricconstant than water, even a small amount of it can influence the dielectric behavior
of the medium, which can be observed in Figure 2.

During the anaerobic edigestion, the solid residues from the alcohol fermentation (after
drying) were mixed with 100 ctof industrial sludge. The produced gas volume was measured
on every seventh day of the process, along with the dielectric constant of the fermentation
media. Figure 3 shows the results obtained.
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Figure 3. The connection between the dielectric constant and bigos yield during the anaerobic co
digestion process
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It can be seen from the results that the digestion process reached thesttEadpr
fistagnati ngo) !"bdhyaater which mo ueatedtabte Hiféerer’c® was experienced

in the biogas volume. During this stage the biochemical reactions slow down and eventually no
recognizable chemical / physical structural change occurs. This is in great alignment with the
dielectic characteristics, namely that the decreasing tendency stops aftel ithay28ike the
previous processes, the dielectric conssows a strong linear correlation with the actual
phase of the fermentation media=(0.986), meaning that it might be used as a fast and accurate
monitoring tool for anaerobic biogas fermentation processes tool.

Conclusion

In the present study, we investigated whether certain biomass utilization processes, namely
enzymatic hydrolysis of lignocellulose, alcoholic fermentatiorthaf hydrolysates andhe

biogas co-digestion of fermentation residues, can be monitored by measuring dielectric
parametergOur results revealed that a strong a linear correlation could be established between
the dielectric constant, and the indicator parameters of these biomass utilization processes,
namely thesugar, ethanol and biogas yield or concentratiosr (0.989, 0.989 and 0.986,
respectively). This suggests thaafter proper optimizatioin dielectric measurement can be
utilized as a fast, reliable, and relatively cheap technique in monitoring and controlling of these,
or similar biomass processing tecthogies.
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Abstract

The studywasaimed ortheinvestigation of strontium titanaggotocatalyst§SrTiOz) and soil
extract interactiorBoth commercial and synthesized Sriihotocatalystsvere studied in the
present work. The latter was obtained via a solvothermal crystallization method (applying
different synthesis parameters: treatment time, NaOH source and precursor ratio). The result of
the soil solution(extracted from solonetz/basic soig)atalystinteractionwasstudiedvia the
photocatalytic activity towasdphenol degradationnder U\tlight. The SrTiQ nanoparticles

were characterized by -Kay diffractometry (XRD), infrared spectroscopyIR), diffuse
reflectance spectroscopfDRS) and scanning electron microscop{SEM). The phenol
degradationexperimentsrevealed that synthesize®&TiOz showed higher photocatalytic
activity than commercial SrT®) TheXRD patterngevealed that crystalline structure of each
sample was preservedhile the primary crystallite sizevaluesobtaineddecreased following
immersion in the basic soil extracihe IR resultsshowedthatthe surfaceproperties of both
commercial and synthesized SrgiQphotocatalystswere modified. Based on DRS
investigatins all samples immersed in basic soil soluti@mhsinged their coloiHowever, no
changs were observed theband gap for commercial SrTi@hile for the synthesized SrTO
smaller changes were observethe SEM micrographsshowed only signs of particle
aggregation.
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Abstract

Green nanoparticle (NP) synthesis is a novel area of nanotechnology that succeeds in terms of
biocompatibility, scalability, costffectiveness, and environmental friendliness. Due to the
widespread of metal nanopatrticles in industrial scale applicatypeen and efficient process

that are required free toxic solvent is being emphasized. Plants have lately been used to produce
metal nanoparticles as an alternative approach that apply extracts made from as reducing and
capping agenDue to their excellentroperties, silver nanoparticles have been widely used for
several applications, including as antibacterial agents, in industrial, household, and healthcare
related products, in consumer products, medical device coatings, optical sensors, and cosmetics.
Regarding this, the purpose of our research firstly was to find out whether the green martials
Turkish coffee(TC) and Virginia Creeper (VC) extracted and used for syntheswsar
nanoparticlegAg NP9 could be recycled for furthermsynthesisAnothe objective was to
compare Ag W®smorphology synthesized by biological reagent to chemical reagents as sodium
borohydride (NaBH) as reductant, and sodium citrate and Polyvi?yirolidone (PVP) 55k as

the stabilizing agents by conventional method. The charstitedf the Ag N°s was confirmed

by transmission electron microscopy (TEM).V spectoscopy and yhamiclight scattering

(DLS) measurements.

Introduction

Nowadays, nanotechnologtays a crucial role in variousidustries, including electronics,
chemicals, biotechnology, bioanalyti@nd others. (1). Scientists formed a novel area known

as "green nanotechnology" via linking the concept of sustainability with nanotechnology. Green
improvement took birth out of the repeated thought method and act plans of researchers. Plants
and its canterparts are comprehensively used in synthesis of nanoparticles (2). Additional
when technology advanced the green route of synthesis was selected for replaeing non
ecofriendly by yields with ecfriendly ones. This greener route employs biotic entiiethe
environment as its incredible ingredient by altering the traditional ingredients in physical and
chemical methods of synthesis (3). Metal nanoparticles have been used extensively in current
research, between the diverse metal nanoparticles, Ag INPeIf have been paid attention
throughout the past few years because of their prospective. The modern studies for the
preparation of silver nanoparticles with a controlled size will be valuable in numerous
approaches such ahemical reduction of silveébns commonly in the presence of stabilizing
agentg4). It is noteworthy that this method and the most of the chemical methods have possible
hazards to health and environment. Nonetheless by reduction potential of plant extract, we
could be able to reduce the metal ions. Therefore, the potential of plamtogscal materials

for the synthesis of nanoparticles still should be explored like the mechanism of reduction which
is not well described in the articles, their process conditions and concenbidimth reducing

agent and main precursors. Green synthesis of NPs by means of plants extract has numerous
rewards above chemical synthesis, such as easiness, cost effectiveness as well as compatibility
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for biomedical and pharmaceutical applications (5). Thus, the present studgdooa the
green materials (TC and Y@xtracted and used for the synthesis of nanoparticles, the major
key was through the multound recycling for further NP syntheslis study aims to compare

the chemical propertie®f green Ag NPs with those synthesized using chemical reagents,
providing a explore a clean, sustainable, direct alternative to chemical approach foPsAg N
synthesis.

Experimental

Preparation of plant extracts in multiple rounds. The selected plant extracts were prepared
according to earlier described procedures (6,7) with some modifications. Virginia Creeper (VC)
leaves were collected locally (Szeged, Hungary) in September 2023edves washed by
deionized water to remove any surface dust and dried at room temperature until achieving
constant weight. Afterward, the VC leaves were cut to small pieces. For the duration of first
round extraction, the extracts were prepared by Usigp@f VC small pieces leaves in 100 mL

of deionized water set up temperature-to 70
and vacuunfiltered to remove residual plant particles. The extracts were stored at fridge for
somedays before used folPdl synthesis. A similar procedure was working for coffee (TC)
extracts, except that purchased powder coffee (Hazer Babe, Turkish coffee) were boiled directly
without any pretreatment. Adt the firstround extractionseemaining plant materials (used upon

thef i rst extraction, | @rfedandrechciedtwo fuatiser tim@saogdine 60 )
individual extracts each time (secerahd thirdround extractions)in these multiple rounds,

the extraction technique was undistinguishable as described above fovdirdtextractions.

The extracts formed were labeled according to the name of the plant extract and the order
number of the extraction round, namely TCCZT and TC3 for coffeand VC1, VC2, and

VC3 of Virginia Creeper extractions, respectivelyiese extracts were all stored in fridge, then
applied separately for Silver nanoparticle (ABd) synthesis as reducing and capping tgen
Synthesis of AgNPs, T®@g- and VGAg 1 labeled green Ag nanoparticles were synthesized

by adding the corresponding extracts (of the-fistconel and thirdround extractions: TC1,

TC2, TC3and VC1, VC2, VC3, respectively) addéal 0.002 mole/Laqueous of AgN®
solution 1:1 volume ratio at 75 AcC |, PH 7 by
nanopartles cooled down and kept in fridge for latese. Whereas chemical reagentsate

and PVP Ag ¥s where synthesized by the seaddiated growth conventional approach (8,9).

The method is based on chemical reduction using silver nitrate (§o&Oa silver source,

sodium borohydride (NaBhHlas reductant, and sodiumraie and polyvinypyrrolidone(PVP)

55k as the stabilizing agents.

Results and discussion

Consideration of the suitability of the plant extracts obtained in several recycling rounds to form
Silver nanoparticles (Ag Bs). Following the procedure described earlier (6,7) we achieved Ag
NPs synthesis with the benefit of each extract obtained in the multiple round of extraction. Our
primary objective was to assess the appropriateness and recyclability of green household waste
materials for the generation of AgPhl and to determine which green material provides
sufficient quantities and quality of kepmponents after successive extraction steps to produce
AgNPs. During the reaction when certain agueous green extracts were added to the reaction
mixture, while the continuous of reduction of silver ion and constant of growth of Ag
nanoparticlesye observed a color chandgVi Vis Spectroscopy was used to measure the
localized suface plasmon resonance, The Wpectrum is shown specific peaks in (400 to
450nm) region for synthesized AgRd by various reagents that confirmed phesent of silver
nanoparticles (Figure 1Dynamic light scattering(DLS) was used to determine tlseze
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distribution(d.nm)(Figure 2).The hydrodynamic size was around 6nm for PVP and 18 nm for
citrate whereas for green reagents 19nm for TC anth8€r VC.

15
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— TC.1 = 449,99 ni

— Cit.AgNps = 400,34n
|— TC2=439,54 nm

—— PVP.Ag Nps= 402 nm
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1.0 —— vc3=43194 0

|— TC3=432,76 nm
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Figure 1 UV-vis absorption spectra of chemical approad?¢B and Citrate AgNPs (a), and
green synthesized AgNPsepared byoffee(TC1,2and 3)(b) and (c) for VC (1,2 and 3).
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Figure 2 Size distribution (d.nm)Citrate SB Ag Nps(a) PVP-SB Ag Nps(b) and (c)is
TC- Ag Nps and (d)s VC-Ag Nps.

TEM measurements were employed to ascertain the size and morphological characteristics of
the obtained Ag R samples. According to thesmages(Figure 3) Ag NPs synthesis was
successful with chemical reagent as well as green reagents appbeshap (sphericalof Ag
NPsproduced bygreen synthesigassimilar to chemicalones. Thesize of AQNPsby green
synthesis appeardargercompared to (SB) Ag Rs as around Bm.

Figure3. TEM images o&ilver nanoparticles produced by using various green waste extracts
obtained in round extraction of Turkish Coffee (F&4, TC2-Ag), Virginia Creeper (VC41
Ag, VC2-Ag) compared to chemical reagent sodium borohydrideA§B
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Conclusion

In the lastdecadethe green production of nanoparticles had been a major ground of research.
Nowadays, one of the most basic needs to the field of nano is its compatibility with
environment. In this regard, this work focused on investigation of the multiple applicability
such as reglability of (coffee and Virginia €eper) waste extraction for green Ad® N
synthesis and compare ttsynthesized particleso the ©nventional produceddAg NPs
(SB-Citrate and PVP). All green extraaibtained from first to tind round extaction samples

of TC, VCwerefound to beadequate for Ag Rs synthesis, although Té&xtractsappeareda

be better compare to VC extracihese outcomes show that the vedlected green waste
materials can be reprocessed in multiple rounds for nanoparticles synthesis
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Abstract

MonensinA is polyether type natural antibiotic with a quasig structure. The structure is the
consequence of hydrogdéond formation between the two terminal functional groups. The
outer side of the molecule is lipophilic due to the alkyl function groups.cékigy has a
hydrophilic character. Based on the above properties, this molecule is able to coordinate
monovalent metal ions and transfer them across cell membrances. This way of transportation
may cause bacterial cell death by disruption of the metabaance. The environmental
divalent metal ions may influence this process. The results of the experiments serve the better
understanding of the behavior of monensinate toward these metal ions.

The coordination ability of the monensin molecule can be studied through its chirality in
solution by circular dichroism (CD) spectroscopy. The measured CD data showed that the
deprotonated ligand forms two different types of divalent metal complexesdiegpam the

metal to ligand molar ratio. In the presence of ligand excess a biscomplex exists, however if the
amount of metal ions is incrased, a monocomplex is formed. The [M{#ba)).] biscomplex

i's neutral and t he met atahedrab mh& Sormatioroproddssesa t i 0 n
followed by UV-CD were presented earlier [1]. CD spectroscopy in the visible and near
infrared range was used to investigate the monensin A complexes with colored metal ions. The
colored metal ions can be chirally pertutt®y the ligand, thereby they show optical activity in

the visible wavelength region [2]. Furthermore, the implementation and evaluation of
measurements in this range is simplified by the fact that the free components do not exert CD
spectra. The complexah with Co(ll) and Ni(ll) cations was investigated in methanolic
solution, where the ligand was deprotonated by tetramathyhoniumhydroxide.
Competition experiments between selected colored and colorless divalent metal ions (Mg(ll),
Ca(ll) and zn(ll))were also performed. The observed characteristics of the-namdobis
complexes of Co(ll) and Ni(ll) were used to investigate the competition with divalent colorless
metal cations. The conditional stability constants of these complexes were calculated by
PSEQUAD program.

As a conclusion, monitoring the complex formation in the -MIR range with CD
spectroscopy reduces the data for evaluation. The evaluation of the measurements with visible
chiral complexes can be easily carried out, as the ligand and the metal ion l@Desigmal.
Moreover the measurment conditions are simplified in these cases. Our data show that, to decide
whether the monensin molecule is suitable for chelating agent, it is necessary to consider its
interactions with nomative metal ions in the livingystem and in the environment.
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Applying chiral stationary phases is a highly favored choice for enantioseparation purposes due
to its versatility both in analytical and preparative scales. Among otGgrshonaalkaloid

based iorexchanger type chiral stationary phases are particularly noteworthy in the case of
enantioseparation of amino acids and their derivatives.

The changes in the chromatographic parameters were investigated by varying of the methanol
and acetonitrile content of the bulk solvent, the nature of the acid and base additives, and the
temperature of the stationary phase. The stoichiometric displacemédet was used to study

ionic interactions by varying the concentration of the additives. Evaluation of structure
retention relationships was done on the basis of the effects of the various structures of the
applied analytes and the elution order of trst@reoisomers utilizing different selectors as
stationary phases.
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Abstract

Metalorganic frameworks (MOFs) are a new class of crystalline micro/mesoporous hybrid
materials, constructed by organic linkers and metal nodes, with significant application potential.
Due to their chemical and physical properties, sudtigissurface area, large porosity, tunable
pore size, and flexible functionality, MOFs have gained extensive explorations as a highly
versatile platform for functional applications in many research figldy. Zr basedmetat
organic framework materials (ZMOFs) with ncreased specific surface area and pore volume
have been obtained using the chemaral the solvothermal synthesis methodse obtained
materials werenvestigated by FAIR spectroscopy, TGA, SANS, PXRD and SEM methods.
The nitrogen porosimetry data evidenced the presence of pores with average dimension of ~4
nm and by SANS the average sizes of thdMIDF nanocrystals are suggested to be around 30
nm. The PXRD obtained patterns were characterized by similar features that point-to well
crystallized phasespecific for the UIG66 type materials revealing by SEM also that th
materials are composed of small and agglomerate cry3taésthermogravimetric analysis
reveals that both materials have approximatively linkers deficiencies per £formula unit

3.
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Abstract

In this work, a new nanocomposite based on activated carbon and magphbtjtevés
synthesizedand characterized by the most indicated and modern methidus obtained
magnetite/carbon nanocompositas tested as adsorbent for the removaWlethylene Blue

(MB) from colored wastewatein ortder b elucidate the adsorption mechanism, kinetic and
thermodynamic studies were carried olihe high adsorption capacity of the synthesized
nanocomposite was highlighted by regeneration and reuse studies in consecutive
adsorption/desorptiotycles.

Introduction

The efficient removal of dyes from wastewater is becoming a worldwide priority for increasing
the quality of life[1].Various physical, chemical and biological methods have been tested to
remove dyes from wastewatf2]. Among all the decontamination methods, adsorption is
considered to be one of the most promising alternative techniques for removing non
biodegradable dyes from wastewater, due to: its simple application, superior efficiency,
relatively low costs, as wells the possibility of reusing adsertis[3]. The application of
magnetic nanocomposites as adsorbents for wastewater treatment has proven effective, due to
their unique physical and chemical properties arsy saparation from the solutiof]]

Experimental

Themagnetite/carbon nanocompositasobtainedoy combustion methojd] using iron oxide

as an oxidizing agent and-drginine as a reducing agenthe synthesizedmagnetic
nanocomposite was investigated as adsorbent material for the removal of cationic dye:
Methylene Blu¢MB) from colored wastewater. The effect of the working conditions: solution

pH (2 12), the amount of adsorbeftZ5 3g/L),initaAldy e concentration ( 10:¢
temperatureZ5A C40A C55A ¥ on the removal efficiencyas investigated. The experimental

data obtained at caih time intervals and at equilibrium were correlated wa#thudo firstorder

and pseudo secoratder kinetic models, respectively Freundlich, Langmuir, Sips and Redlich
Peterson adsorption isotherms.order to evaluate the regeneration and reuse performance of
the synthesized magnetic nanocomposite, the study was extended to six consecutive cycles of
adsorptiordesorption.

Results and discussion

The crystalline structure of the synthesized nanocomposite was determinegdypgiKraction
analysis and infrared spectroscopiie synthesized material has a specific surface of $89) m
and a saturation magnetization value of 4£681/g.

Working under normal conditions: natural solution pH and room temperature very good
removal yields greater than 92% were obtained, for MB dieetic studies showed thdie
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adsorption process was best described by the pseudo second ordefMimdalta obtained at
equilibrium were bestorrelatedby the Sips isotherm model, antetmaximum adsorption
capacitie wasdetermined as132.52 mg/g for MB.The determination of thermodynamic
parameters (Gibbs free energy, enthalpy and entropy) indicated that the adsorption process is
spontaneous and endothermic in nature.

The regeneration capacity of the synthesized nanocomposite was studied in consecutive
adsorptiordesorption cycles, yields of oveb% being recorded even after the &/cle for the

MB dye.

Conclusion

The experimental results indicate that the synthesized magnetite/carbon nanocomposite exhibits
a very good adsorption capacity, which recommends it as a versatile and promising material for
industrial wastewater treatment.
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Abstract

With the imminent threat of water contamination and its increasingly expensive treatment, the
challenge of finding solutions witenvironmentally friendly and losgost systems, operations

and materials to address the imperative of conserving essential resources. Biochar can remove
a wide range of pollutants from water such as ammonium, however, the effectivity of adsorption
may be dected by other pollutants of wastewater. Thus, this study aims to determine the
efficiency of biochar as an adsorbent of ammonium in aqueous solutions in the presence of
some selected organic compounds as bovine serum albumin (BSA), lactose and dcétieaci

bi ochar was produced from banana | eaves at
characterised by SEM and FTIR, specific surface area was determined by BET measurements.
Batch experiments were carried out to investigate the ammonium adsaggiacity and the
competitive adsorption mechanism. Results show that the highest ammonium removal rate
occurs at pH 9 with a dose of 500mg of biochar in 2 hours. The maximuhadsorption
capacity was 0.97 mg/g without organic compounds according tgnuan model in a
monolayer condition. The isotherm model that best fits the data obtained is Hankarmaodel.

The presence of organic compounds in the aqueous solution significantly impacts the
adsorption of ammonium by biochar. The data obtained ducomgpetitive adsorption
experiments are fitted to the AranoviBltonohue isotherm model.

Keywords: biochar, water treatment, adsorption, ammonium removal, competitive adsorption.
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Abstract

Tests of drugoading and release in different buffered solutisveseperformed Captopril and
ibuprofenwere chosen as model drugs-basedmetal organic frameworksvere useds drug
carriers envisagedfor controlled drug release. The carriers demonstrated enhanced drug
loading capacity andshowed relatively good results in drug delivery. The cumulative
percenageof drug release iphosphatéuffered solutiorat pH 7.4 was highethan thatin
buffered solution at pH 1.2. The release rate could be controlled by changing the pH of the
releasing solutionDifferent captopril release behavewere observeavhen the experiments

were performed using a permeable dialysis membBypapplying different kinetic models
resulted thatite mechanisrof drug release in various pH megdadeyed Fickian diffusion.
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Abstract

Mesoporous silica particles were synthesized bygebmethodn order to be tested for their
drug loading and release propertigtarting from mixed silica precursors, tettzoxysilaneand
mercaptopropyltriethoxysilangsing the cecondensation methodhe carriers demonstrated
enhanced drug loading capacity of 99.8d@Atlalsoshowed good results in drug delivery. The
cumulative percent of drug release in acidic buffered solution was 45.07% after 3 hours of
releaseThe in vitro release data were applied to various kinetics models to predict the drug
release mechanism and kinetics. A good coefficient of determination was obtained for Higuchi
model. The drug release mechanism in acidic obeyed the Fickian diffusioramsech
Considering the material characterisatiyadsorptiordesorption isotherms were determined

by N2-physisorption measurements at 77 K for simple material as well for the material after
functionalization with mercaptopropyl. After functionalization, the specific surface area
decreases from 1213%fg to 69.34 /g and the pore diameter, from 3.54 to 2.4 nm but the
total pore volume increases slightly from 0.8 to 1.08.cm
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Abstract

Dairy factories annually generate an increasing amount of wastewater, which can cause
eutrophicéion due to high concentratiortd amino acids and lipids. To address this issue,
membrane technology has emerged as a promising solution, but merndoiargeremains a
significant challenge, since it can cause decreased flux, decrease membrane rejection
performance, and increased enedgmandThere may be a solution to the problem the use of
threedimensional printed (3DP) turbulence promoters integrated into membrane modules.
These 3DP elements offer innovative opportunities to mitigatenipbly optimizing membrane
modules with turbulence promoters

In this study we designed and fabricated a 3DP turbulence promoter to mitigate membrane
fouling in a classic deadnd membrane separation cell. This turbulence promoteinaaged

into the ultrafiltration device, which was tested with comnadci available polymer
membraneto increase local shear stress on the membrane suiTaed. ultrafiltration
efficiencies were compared permeate fluxes, differémesistances, and fouling index
Ultrafiltrations were compared with and without turbulence promoters at different pressures
(0.1 and 0.2 MPa) and stirring velocities (100, 200, 300 and 400 rpm).
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Abstract

In our research project we prepared the following platinum(ll) complextdsSchiff bases
anda-dioximes,such agPt(kebne)A(L>)], (ketone: 2heptanone,-dctanone, dctanoneA:
hydrazine, phenylhydrazine, o-phenylenediamine; L 1-naphthylaming
2-aminopyrimidine, 2-methylimidazole 2-amino4-methylpyridine) and [Pt(DioxH)2L2],
(DioxH2: methytphenytdioxime, butytmethytdioxime; L: ZInaphthylaming 2-methyt
imidazole 2-amino4-methylpyridine,lepidine, 2methylpyridine,m-toluidine, dicyclohexy
amine, 4isopropylamine, cyclohexylamihpeby the reaction of PtGlin suitable solventAfter
a short bibliographical surveyvolving the clasdication and evolution of platinuromplexes
with possible applications, we analyzed their physieemical properties using FTIRaman,
NMR, UV-VIS spectroscopypowder Xray diffraction (XRD) mass spectrometryhiermal
analysis (TG, DTG, DTAland SEM We also studiedhe antibacterial effect ofomplexes on
different strains of bacteridhis class of compounds has relevaindgiochemistry, some of them
areantibacterial agents and potential aatnor drugs.

Introduction
Following the discovery of the anticancer properties of cisplatin, there has been a vast interest
in the scientific community to develop metmsed drug<Cisplatin inhibits the replication of
cancer cells by forming covalent crdssks with DNA, which distorts its helical structure and
prevents repair and repation, resulting in apoptosis [1].

Besides the biological applications of matamplexeswith Schiff basetype ligandg,
they can be used in various dye, drugs, polymer industries and exhibit luminescence properties.
In biological applications, they have bestudied mainly fortheir insecticidal, fungicidal,
antibacterial, anticancer, and inflammatory activifijs

Over the past decades, the Pt(Il) complexes have been extensively investigated as
optoelectronic materials owing to their outstanding photoelectronic propentxding them
for potential applications suchs lightemitting devices, chemosensors, and luminescent
imagingagentd3].

In this paper we report the synthesis and characterizatiorvef patinumcomplexes
with Schiff basesindU-dioximes
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Experimental
Used materiatsPtCl, Bu-Me-DioxH., Me-PhDioxHz, 2-heptamne 2-octarone,3-octarone
hydrazine, phenylhydrazin®-phenylenediamine, 1-naphthylamine 2-aminopyrimidine,2-
methylimidazole 2-amina4-methylpyridine,2-methylimidazole lepidine, 2methylpyridine,
m-toluidine, dicyclohexylamine,-sopropylamine, cyclohexylamink&leOH, EtOH.
Methods
- Synthesis dPt(ketone)A(L2)] type complexes
1.5 mmol PtC} (0.5 g)was reduced with 1 ml formic acid and dissolved in 5 ml distilled water
before its use in the complex synthesis:

PtCk+ HCOOH- PtCk+ CO, + 2 HCI
3 mmol ketone R-heptamne 2-octanone or ®ctarong and 1.5 mmol diamine (hydrazine,
phenylhydrazine oo-phenylenediamine)were dissolved in 5 ml MeOH, and then refluxed for
1i 2 hours. The resulting colored solution was adibethe aqueous solution of the reduced
platinum salt (PtG). At last 3 mmol amine {-naphthylaming 2-aminopyrimidine,
2-methylimidazoleor 2-amina4-methylpyriding dissolved in 10 ml M@H was added. The
obtained mixture was refluxed in a water bath fo8 hours. After cooling the crystalline
complexes were filtered off, washaith MeOH water mixture (1:1)andfinally driedon air.
A typical reactions the following

CHo~CH-CHg CH-CHy-CHa
?Hz ICHZ
CH CH CHs

Il Il
HeC— H,C—C HiC—H,C—C
3 2 '11 +PtCl, 3 2 HN ( )
, HiC—HC—C—(CH)i-CHy _* CeHs-NH-NH; 2HCI "< /

@) - 2H,0 ©/ ‘ /
z '}‘H +2 HyN | ‘th
HsC— HZC—ﬁ HsC— HZC—ﬁ

(IZH (I:H CHs
?Hz CHZ
CH,-CH,-CH3 CH,-CH,-CH3

- Synthesis diPt(DioxH)2L] type complexes

2 mmol a-dioxime (Bu-Me-DioxH, or Me-Ph-DioxH) was dissolved in 20 mEtOH or
MeOH, and then added to the aqueous solution of 1 mmol reduced platinum salt (PtCl
Afterwards2 mmol amine I-naphthylamine2-methylimidazole 2-amina4-methylpyridine,
lepidine, 2methylpyridine, mtoluidine, dicyclohexylamine, -#&opropylamine or
cyclohexylaming dissolved in 5 ml EtOH or MeOH was addddhe obtained solution was
heated for2i 3 hourson a water bathAfter cooling te crystalline complexes werfdtered,

washed with M®Hi water mixture (1:1) A typical reaction as an exampseshown below
H

N
H3C/<\N3

H-C—C C Q—CHs HsC— Cf —C
i ||@ +2 { Vg ’ @
HC—C—-C +Ptcl N—O o N N— o]
2 L% g W \Pt/
/ \ - 2HCI SN Y \ *
H H O—N N—0O o—N/T N—O

1l 1 ] ]
<C:>>—C—C—C:H3 @—C—lc CHj

N
{N\Z/CHS

H

Results and discussion
Microscopic characterization ayeelds of theprepared complexes are presented in Table 1.
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Table 1. Microscopic chacterization, calculated el massesand yields of the
prepared complexes.

N c q Calc. mol. | Yield Microscopic
r. ompoun mass (%) characterization

[Pt(2-heptanom)(hydrazore) Dark violet irregular

L (1-naphihylamine),] 703.83 12 microcrystals
[Pt(2-octanone)hydrazone) Brown, small trianglebased

2. (2-amino-pyrimidine)] 635.71 12 prisms
[Pt(2-octanong(Ph-hydrazore) Dark brown, small triangle

3. (2-am-pyrimidine);] 71282 50 based prisms

4 [Pt(2-octanong(o-pherylene 685.81 o5 Reddishbrown trianglebased

" | diaming(2-Me-imidazok)] ' prisms(microcrystals)

5. | [Pt(3-octanong(hydrazore)] 445 .50 34 Eﬁ;'r(n . brown  trianglebased

6. | [Pt(3-octanong(Ph-hydrazore)] 522.61 16 Brown irregular microcrystals

7. [Pt(B-OCtanon?z(hydrazore) 731.88 40 Black trianglebased prisms
(1-naphihylamine),]

8. [Pt(3-octanon9_ez(Phhydrazore) 808.98 14 Black irregular microcrystals
(1-naphihylamine),]

9. | B a ey V2O | 738,89 | 10 | ek donn angmased
[Pt(PhrMe-DioxH)> . :

10. (1-naphthylamine);] 835.82 68 Dark bluetrianglebased prisms
[Pt(PhrMe-DioxH)> Blue trianglebased prisms

L (2-Me-imidazol)] 713.65 41 (microcrystals)
[Pt(PhrMe-DioxH). Dark bluetrianglebased prisms

12 (2-amino4-Me-pyridine)2] 76573 S0 (microcrystals)

13. | [Pt(PhMe-DioxH)2(lepidine)] 835.82 15 Dark bluetrianglebased prisms
[Pt(PhMe-DioxH)> Dark bluetrianglebased prisms

14. (2-Me-pyridine);] 735.70 15 (microcrystals)

15. E?};E’:ﬁi}ggxmz 763.75 41 Dark bluetrianglebased prisms
[Pt(PhMe-DioxH)> , :

16. (dicydohexi-amire);] 912.08 95 Dark bluetrianglebased prisms
[Pt(Bu-Me-DioxH)> Brown, small trianglebased

17. (m-toluidine)] 723.77 24 prisms
[Pt(Bu-Me-DioxH)> Blue trianglebased prisms

18. (dicyclohexyt-amine)] 872.10 sl (microcrystals)

19. EZ_ti(iLrl:le\l/lne“-i[gleoﬁH)z 779 88 22 FI?r:;\srlrfn\sliolettriangIebased
[Pt(Bu-Me-DioxH)2 Dark violettrianglebased

20. (cyclohexytamine)] 707.81 24 prisms (longer needle crystals)

Infrared spectroscopic study

The midIR spectra were recorded withBauker Alpha FTIR spectrometer (Platinum single
reflection diamond ATR), at room temperaturetie wavenumber nage of 4000 400 cm?,
and the fafiR rangeof 500 50 cni?, respectively, on Bio Radi FTS 60A, PIKE Gladi ATR
spectrometenyith a resolution of 4 ch. The samples were measured in solid gtatpowder
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form). Thedata of thenostcharacteristic IR bands for sorselected complexes are presented
in Table 2.
Table 2. IR data of selected complexes.

mp.
> P 2 3 5 6 7 8 10 16 17 19
cm
No-n | - . . . . | %47 ses3w| 3224 | zearw
. | 3284 | 3281 | 3401 | 3223 | 3220 | 3112 | 3216 | g0 o oo 3200
m W W W W m m m
Nor | 2925 s| 29235| 2918 | 2930 | 2945 | o 1 3056 | o | 2956 | 2955
W m W m m VS
Nc-c | 1618 | 1615 | 1690 | yqq5 | 1606 | 1606 | 150, | 1577 w| 1614 w| 1646 w
VS VS w m W
Ne=n | 19661 1599 1 1561 5| 1508's| 1527 5| 15285 | 1577 m| 15325 186 | 1585
VS VS VS VS
dewz | 1490 | gp57 | 1450 1 1493 | 1459 | 1449 1 4 05| 1443 5| 1465s| 1434
m W m W m
dovs | 1360 | 1357 | 1342 | 1377 | oo | 1898 | 1339 | yoc | 1377 | oo
m W w VS m m
TN | 10066 | 1003 1201 | 1244 | 1270 | 1288 | _ ] ] ]
m m m m
nN-o . . . . . o | 12791 1281 o046 1264
m VS
meon | ] ] ] ] [ 1159 | 0| 1133 | 1102
m m VS
- i . . . . . 1016 | 967 vs | 919vs| 1038's

VS
gc-H 785s | 757vs| 721w | 752vs| 764 vs| 764 vs| 697 vs| 739vs| 684 vs| 741 vs
NpN | 493vs| 436 m | 482w | 503s | 455s | 455s | 485s | 510 m | 481s | 509 vs

dn-peen | 336s | 328 m | 378 m | 324vs| 268s | 264s | 326s | 363s | 332vs| 336vs

(Abbreviationsvs = very strong, s = strong, m = medium, w = weak)

The most important bands for the characterization of complexegar€¢1527 1598

cm' ) andnpen (4361510 cm?). In the far IR regiordn-pen deformation vibrations appear

(264i 378 cm?) [4]. In case of Schiff bases, if we compare the amine containing complexes,

like 7 and8, with the amine missing compounds, likand6, thenc-y andnp: n Valence bands

are shifted to lower waveumber values in case of the amine containing complexes, which can

be explained with thel effect of the amine nitrogen.

Mass spectrometry

Mass spectra of the sampiesre recorded on an Agilent 1200/6410B Triple QuaeNLlE/MS

systemusing electrospray ionization (ESIh the spectra we could detect the molecular ions

and some fragments from decomposition.

NMR spectroscopic study

The'H NMR spectra were recorded in DM&®in 5 mm tubes at RT on a Bruker DRX 500

spectrometer at 5001Hz, using TMS as internal referenda.the gectra ofSchiff baseghe

aliphatic protons appear at 0B85 ppm, the aromatic protons appear betwedrv@87ppm and

in nitrogen containing aromatic rings dt836 ppm. In the spectra of dioxime complexes the

aliphatic protons appear at D28 ppm, the aromatic protons appbéetween 615/.7 ppm, in

nitrogen containing aromatic rings at i7883 ppm and th@©H protons appear between 11.3

11.5 ppm.

Thermoanalytical measurements (D3 G-DTA)

Thermal measurements were performed with a 951ah@ 910 DSC calorimeter (TA

Instruments)in Ar or N, at a heating rate of 10l#in ! (sample masef 4i 10 mg).
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The thermal stability of complexes is limitedthin the temperature range of 10@0
A ClIn the case ofPt(ketonedA(L2)] type complexes thdirst step of thedecomposition
mechanisnis the losof the amino (L) groups between IG00A C, t keerneunitskeave
between 300415 A CFinally the diamine (Aunit is lost between 41%30A Cln the case of
[Pt(DioxH)-Lo] type complexes the first decomposition step belongs to leaamuo (L)
groups, until 270\ Cthen the glyoxime uniteave The end of the process is betweeni&BD
AcC. Subsequentl y, gyoenedntis accomparsiad by b exotbefmict h e
peaks. This behavior can be explained with the presence of oxygen in ticalmadlee general
mechanism for decomposition is as follows:

[Pt(DioxH):Lo] - [Pt(DioxH).L]- [Pt(DioxH)] - [Pt(DioxH)]- PtO
[Pt(kebne)AL ] - [Pt(kebnedAL] - [Pt(ketongA -
- [ Pt(ketongA] - [PtA] - PtO

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 pHhandhe
acidity constants were calculated, tob.& obt ai ned val uds3weteobet w
Powder Xray diffraction measurements
The crystal structure of the complexes was studied pothder XRD measurements, carried
outonaPANal yti cal X &gy diffractonieteréd\s bifgMove! compounds their
diffractograms can not be found in the Cambridge database. The dioxime type complexes
exhibit  crystalline form, the Schiff basesare amorphous, except for
[Pt(3-octanong(hydrazore)(1-naptthylamine),] which is crystalline.
SEM (scanning electron microscopy) and EDX (enerqy dispersigg ¥pectroscopy analysis)
Theimages were taken with a JEOL JSE00LV scanning electron microscop®r thestudy
the beam energy was RY in order to obtain thexcitation of all the elements and secondary
electron detector (SED) were employed for measurenTdr@. morphological study of the
sample surface dive significant magnification40000x, 5000x, 1000x, 500x and 100rre
recorded. In case of compouBdthe amorphous form can be observed.
Biological study
The antimicrobial effects of complexes were studie®t@aphylococcus aure@@rampositive
bacterium. The investigations were carried out by kiBayer disk diffusion method. The
complexes were dissolved in DMSOIn0 mmo | / | concentration, an
sterile paper disc§ he diameter of inhibition zones weBs 16.33 mm,107 13.66 mm167
14.83 mm.

Conclusion

In this work new platinuml) complexes were synthesized artthracterized witlphysim-
chemical and biological methad$hermal decomposition mechanism was monitored with
thermoanalytical measurements.
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Abstract

In the field of analytical chemistrgxperimental desigrisave been used in some of the most
important areas such as separations, spectroscopic analytical methods, chromatagrhp
electroanalytical methods. In the latter, they have been used to optimize the electroanalytical
response, taking into account factors such as sweep and pulse parameters in voltammetric
methods, as well as physicochemical conditiéisvever, the amount of catalyst is the only
electrodepreparation variable generally considered as part of the experimental factors. This
work presentsthe optimization of two voltammetric sensousing a surface response
experimental designonsidering only factors related to the preparation ofethetrode The

two types of sensors most commonly used in voltammetry were considered: a carbon paste
electrode(CPE) and a glassy carbon electrof@@CE), both modified withelectrocatalytic
nanaonaterial.

The BoxBehnken experimental design was used to optimize the sehsdhe case of the

CPE, theexperimentaFfactors were: the amount of nanomaterial in the paste, the amount of
mineral oil, and the resting time of the electrode before being used as a voltammetric sensor for
an industrial analyte. The response variable for the CPE was the peak current imeysiig i
voltammograms. In the case of the GCE, the experimental factors were: chitosan concentration,
the amount of nanomaterial in the modifserspension, and the amount of suspension drops
deposited on the electrode. The response variable for the GCE was the peak current intensity of
the voltammograms for the oxidation of an environmental analyte

The analysis of variance in the optimization of both electrodes showed the factors with
statistically significant influence on the peak currertgpue < 0.05). In addition, secodder

effects of both individual factors and interactions were detecteloth electrodes. From the
mathematical model, the main effects plot was generated for each electrode, which allowed to
study the effect of the factors, and it was verified in both dhs¢an excess of nanomaterial
decreases the sensor response detettiron transfer resistance effects at the electrochemical
interface. The response surfaces allowed the determination of the optimal response conditions
of the sensors, which could be experimentally verified by observing a higher peak current with
respect to the noroptimized electrode. This work demonstrated that -Beknken
experimental designs are a powerful analytical tool to improve the electrochemical response of
voltammetric sensors, taking into account factors related only to the electrode praparat
which shows the importance of these in the analytical response.
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Introduction

Stilbenes are neftavonoid phenolic secondary metabolites found in various medicinal plants
and foods They possess antioxidant, amiilammatory antitumor cardioprotective and
antiagingeffects Only a few data are available for analysis of stilbenes such-asyadenol

C, kobophenol A, carexinol A, and hopeaphenol in the literatiir&{irthermore, no analytical
method has beereported for the simultaneous analysis of these stilbenes uknagigh
performance liquid chromatography coupled with tandem mass spectrometry (UHPLC
MS/MS).

Experimental

An efficient targeted UHPL@®IS/MS method was developed for the simultaneous
determination of stilbene derivatives in the plant extriot. the development of UHPLC
separation of stilbenes, a thrénensional model of thén-silico simulation software
DryLabF4 was used based on our preliminary UHPUS/MS measurement3he MS/MS
detection was performed using optimized electrospray ionizdf®1) multiple reaction
monitoring (MRM) mode.

Results and discussion

For ESI of stilbenes, higher ionization efficiency was observed in the negative electrospray
mode than in the positive mode. The fragmentation behaviors of stilbenestudteglbased

on MS/MS measurements, and the proper fragment ions with related optimized collision
energies were selected fAiHPLC-MS/MS analysis.The softwarebased chromatographic
modeling succeeded in predicting the retention times and the most appropriate conditions of the
separation and was confirmed by HRMS/MS measurements

Conclusion
The developed reversqahase UHPLEMS/MS method was successfully applied to analyze
stilbenes in plant extract.
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Introduction

Colicins are a group of protein antibiotics as toxins produced by strains of Escherichia coli in
the extracellular medium during environmental stress asgbattieir defense systenil]
Colicin-producing bacteria are resistant to the action of their own colicin by a small immunity
protein that binds and inactivates the cytotoxic domain of colicin. Colicins are classified into
two groups according to the cell surface recepidiType E colicins bind to the protein product

of the chromosomal gene btyB. The ~15 kDa Gterminal DNase domain of colicin7Hs
translocated into the cytoplasm, followed by hydrolysis of #mosomal DNA of target
cells.[4]NColE7 is a metatlependent enzyme that binds a single divalent metal ion and it has
three domain§3] The core of NColE7 active site is the 32 amino acids HNH motif located at
the Gterminus of the enzyme, which envelops the bound metalithree His residue$i544,

H569, and H573 constitute the amino acids of the HNH motif and exhithteacteristic
secondary structure (Fig.1). The H545 histidine sitlain is suggested to participate in the
generation of the OHon nucleophile by promoting the deprotonation of the catalytic water
molecule b, 6]. Several crystal structures demonstrated that the metal ion can also bind a water
molecule ¥, g, ora phosphates] 7, 9] or asulphate 7,10] anion or the scissile phosphodiester
bond of the substrate DNA [17,18] via the fourth binding site in the tetrahedral geometry.
Previous and recent structural studieewedthat the active site of colicin DNases is the HNH
motif presentilsoin homingendonucleased his motif bindsa single transition metal iguch

as Zrtt ion. Someenvironmental heavyransition metal ios may replace ZA* leading to
changeof the structure and catalytic properties of this enzyi& ion canremainfrom the
purification procedureoy immobilizedmetal ionchromatography through oligohistidine tags,
Cu?" is a strong_ewis acid and has high affinity to the His resiguand Cd* was selected as
analogue of Z#.

Experimental

The pGEX6P-1 vector with an inserted mutant of NColRA47G was constructed, NColE7

KGNK protein expressed and purified withtBrminal Glutathionés-Transferase (GST) fusion
according to previous described wotKl]. After the protein purification, the GST tag was
removed according to the described methodlitj.[The buffer of the purified protein was
exchanged to 20 mM 48-hydroxyethylpiperazineN-2-ethane sulfonic acid (HEPES) pH 7.7

by an Amicon ultra 15 mL centrifugal filter. The purification steyere monitored via 15%

(w/v) sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS PAGE) using a
mixture of 116, 66.2, 45, 35, 25, 18.4 and 14.4 kDa unstained proteins as a marker. Intact MS
protein analysis was performed by an L-Ogbitrap Elie mass spectrometer coupled with a
TriVersa NanoMate (Advion) chipased electrospray ion source. MS measurements were
performed in positive mode at 120,000 resolwu
mM ammonium bicarbonate buffer (pH ~7.8)lwvarious metal ions (added as Zn@uCb,
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NiCl2 or CdCb) at different molar ratios. Circular dichroism (CD) spectra were recorded at

room temperature utilizing a Jassd200 CD spectrometer using the following parameters.
Wavelength range: 28080 nm; path length: 0.2 mm (Jasco cuvette); D.I.T.: 2 sec; bandwidth:

1.0 nm; scanning speed: 50 nm/min (continuous scanning mode); each spectrum was the
average of three accumul ated measurements. T
3-10 mM HEFRES, pH 7.7. The measurements were carried out wiirehzyme and holo

enzyme with various metals salts (ZpGTuChb, NiCl. and CdCl}) with various molar ratio.

The catalytic activity of theNColE7-KGNK mutant protein was monitored against plasmid

DNA (pUC119) as a substrate. The final conc
DNA was 74 €M for base pairs in 20 mM HEPES,
in apo and holo forms of differemetal ions of Zf", Ci?*, CP* and NF* at various molar

ratios. The reaction mixtures were incubated @37 f or various periods.
the reaction mixture were taken four times a
(w/v) SDS solution (1% (w/v) at final concentration). The products of the DNA cleavage assays
were checked via agarogel electrophoresis (AGE). The products were run in 1% (w/v)
agarose gel containing 0.5 e€g/mL ethidium br

€

Results andDiscussion

The interaction of the NColEKGNK mutantprotein with various transitiometal ions was
monitored via circular dichroism (CD) spectroscopy and MS speetip. As well the effect

of transition metal ions on the catalytic activity of the enzymas investigaéd in aqueous
solutions. The Z#1 ion is the nativametal ionfor the enzyme, but we used other transition
metal ionsin this work, like NF* ion because it is the most common component of the
immobilized metal ion affinity chromatography (IMAC) technique for protein purification,
Cu?" ion is a strong Lewis acid which coulttangly compete for histidine sieghains, and
Cd?* ion has a d'° electron systenn analogy to Zn?* ion. The binding of Zf ion to theapo-
enzyme causes a slight but significant change irCihespectrum, reflected in a red shift of
about 2 nm and, this agreed with previous measureménif$2] However, addition obne
equivalent of norendogenous metal ions like3iCw*, or C* ions to thespo-protein caused
very similar changes in the CD spectra to that related to the effect?biamn In the nas
spectatwo main peaks were detected upon measuring theNKpmE7-KGNK protein without

the addition of metal ions: one with ~20% relative intensity related to that of the- mono
metallated KGNK with Zn(Il) and one with ~80% relative intensitifis meanshatthe apo-
enzyme easily acquires metal ions from buffers/reagents/containers/sample holders applied
during the experiments. Tlapo-enzyme coordinated the added?Zions, as well as the nen
endogenous metal ions @liand Cd") in the active centemi monometallized enzyme.
However, one equivalent of €dons could not saturate the available Apotein fully; a small
peak appeared related to the Agrizyme. In addition, i ions could bind to the apenzyme,

but they could not replace the Zrions, and there was ternary complexes including two
different metal ions bound to the protein.?Cidns proved to be weaker interacting agents than
Ni%* ions. It was diffialt to provewhetherthe C#* ion could replace the Zhion in the apo-
enzyme via MS because of the small difference in the atomic weight.

The DNase activity of NColERGNK was studied using pUC119 plasmid DNA as a substrate
via agarose gel electrophoresis. DNA substrate mainly contains thehsligat form of the
plasmid;during the cleavaggrst, the open circular form appears as a consequence of-single
strand nicks. Then, linear DNA is formed upon dotgiland cleavage. The DNA solution may
contain a residual concentration of?Zions. The addition of one equivalent of2Zrons,
surprisingly resulting in a less active enzyme compared t he fAapoodo form. Su|j
equivalent of Ct ions to the proteimprovidedsimilar behavior to that of Zf ions. More
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efficient DNA cleavage is observed in the presence &f @ds than with ZA" or C#* ions
and less than that of the apmteinin the absence of added metal ions. €heymein the
presence of Nf ions showed much higher activity than #pe-protein and in presence of Zn
used as a controNeverthelesst could not replace the Zhion for the active center.

Fig. 1. Sequence and structure of tBe coli NColE9 (PDB code: 7CENA: The relative
positions of the sidehains of theHNH motif andputativemetal ion binding residues.: Bhe

cartoon representation of the crystal structurd@bIES-Im9 complexwith the putative metal
ion binding sites were detected by theay diffraction method.

Conclusion

The colicin E7 was studied in this project in the presence ondngenous metal ions such

as Ni(ll), Cu(ll) and Cd(Il) which may originate from environmental pollutiofhe purpose

of useof themutated\NColE7is thedecreased activity to monitor the catalytic proc€&s.and

mass spectrometric results revealed that all of the metal ions used in this study bound to the
active center of the enzyme in the absence of Zn(ll). In another word, they could not compete
with Zn(ll) in binding to the active site. It was detected that the enzyme is very active in the
presence of tiny amount of metal ion. On the other hand, there is very high activity of the
enzyme in the presence of Ni(ll) and Cd(ll) ions which could not bibiteld by the excess of

the metal ion, but it was inhibited by Zn(ll). These results suggest that the presence of these
norrendogenous metal istike Ni(ll) and Cd(ll) ions in the environmemtay leadto highy

efficient toxic bacteria that can digest the other badteeiés faster from the native one leading

to biological contamination.
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Abstract

The contents of heavyetals were analyzed in the two types (sohtmaged and watdyased)

of processing screen printing inks. Mass concentrations of heavy metals (copper, iron, zinc,
manganese, chromium, nickel, cadmium, and lead) were determined in the tested screen inks
by combining the gravimetric method and atomic absorption spectrosddy.results
indicated that the measured mass concentration of copper (2049.9%ni lsplventbased

cyan ink is 2.4 times higher than in watersed cyan. Other detected metals shayhdri
concentration values with watbasedprocessingnks.

Introduction

The printing industry uses different types of ink, which may be more or less harmful to the
environment. It is impossible to determine the ecologically optimal composition of inks because
each printing technique dictates the content of specific components due to the quality and speed
of printing [1]. The composition of printing inks includes matuand synthetic organic or
inorganic pigments whose main disadvantage is their environmental unacceptability [2].

Experimental

The processing screen printing inks (cydd, magenta M, yellow - Y, and black K) based

on solvent (S) and water (W) were digested by using the dryash metho@,(600). After
digestion, 5 g of each sample was weighed (aith c c ur acy of NOo. 01 g)
and diluted with 50 mL of 0.5 mol-tnitric acids (p.a., Merck, Germany). The sample blanks
have also been performed with an empty ceramic crucible. After samples were cooled to room
temperature in a desiccator, the solutions weterdid through a quantitative cellulose filter
paper (MachereNagel, Germany). Heavy metals analyses were carried out by atomic
absorption spectroscopy (PerkinElmer Aanalyst 700) according to the standard EPA 7000B
method. Heavy metal contents were assg$s a triplicate sample (n =, 3nd mean values

were used3].

Results and discussion

The mass c onc ellévelsof coppar, irgn,xinc, maggarnese, chromium, nickel,
cadmium, and lead in the CMYK processing solvent and vetsed screen printing inks are
presented in Figure Based on the obtained results of the analysis of the content of heavy
metals in the screen printing inks, it is observed that the highest concentration of copper is in
solventbased cyan (2049.9 mg Ky iron in waterbased yellow (30.9 mg Ky, zinc in water

based magenta (160.1 mgjgmanganeseniwaterbased cyan (5.4 mg Ry chromium in
waterbased cyan (0.6 mg Ry cadmium in watebased black (0.4 mg Kgj, and lead in water

based magenta (2.7 mg/k@)nly in the case of copper, the measured concentration value is
57.7% higher in solveritased than watdryased cyan ink. But, iron, zinc, manganese,
chromium, cadmium, and lead concentrations are higher by 82, 96, 95, 98, 79, and 78%,
respectively, in watebased CMYK inks.
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Figure 1 Mass concentration levels of detected heavy matdlee CMYK solventand water
basedscreerprinting inks

Conclusion

Screen printing inks contain heavy metal compounds (in pigghand intensive drying agents

- siccatives(organic salts of manganese, cobalt, or Jedtie poportion of heavy metalin
processing screen printing inkaust be reduced, neutralized, or replaced with environmentally
acceptable substances.
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Abstract

Graphene quantum dots (GQD) are naadicles small enough to exhibit unique electronic

and optical properties that results from quantum confinement and edge effects. Unlike graphene
they exhibit opening of the HOMQUMO band gap responsible for their goe optoelectronic
properties high photoluminescence (PL) quantum yield, excellent photobleaching resistance
and photostability, low citotoxicity, good biocompatibility, high solubility in various solvents,
exceptional electrochemical activity and physhwemical stability. These characterisics of the
GQDs make them suitable for a wide range of applications from biomedical applications such
as diagnostics and therapy, to susteanable agricultural and environmental appications. In this
respect carbobased gantum dots such as GQDs, present promising candidates for usage in
biosensing and fluorescence bioimaging applications, allowing a fast, more sensitive and more
selectable detection and diagnosis. As biocompatible nanoparticles, they also have thé potentia
to revolutionize the prospects of photodynamic therapy (PDT) in clinical treatments of cancer
[1] and other diseases, antibacterial [2] and preventive antivirus PDT [3], being applied as
photosensitizer agents. In a meanwhile comprehensive biomeditialssshiould pave the way

for safe and efficient use of carbbased quantum dots in clinical applications. In the present
work, we investigate the effects of size and shape variation, as well afuadtienalization

on the structural and optical propesgiof GQDs, using the firgirinciples study based on the
density functional theory (DFT) and tintependent density functional theory (TFT). We
investigate edgéunctionalized GQDs, with oxygetontainingi OH andi COOH groups,
different shapes, such dexagonal, triangular and rectangular and zigzag/armchair edge
configuration, as well as variation of size, in tailoring the optoelectronic properties and
photoluminescence behaviour of GQDs leading to a wide variety of applications.
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Abstract

Nutrition plays a critical role in health status both for humans and animals, comprising very
complex processes starting with the ingestion of food or feed and ending with the excretion.
But in this whole chain of processes, one of the main elements entliene system without
which digestion could not be possible. Xylanase is one of the enzymes that can make the
difference in the digestion and absorption of some carbohydrates, like the digestion and
absorption of fibers, used in various fieldsod pro@ssing, feed additives, biofuel production,
paper and pulp industry, textile industry, as well as waste management. Biochemically,
xylanase is an enzyme that breaks down xylan, a complex polysaccharide found in plant cell
walls. This paper presents somaacteristics of xylanase, the important role in biotechnology,
and also some applications of this enzyme.

Keywords: xylanase, enzyme, biotechnology

Introduction

Enzymes play a crucial role in the digestion and nutrition of humans and other animals. They
are responsible for breaking down complex food/feed molecules into simpler, more readily
absorbable forms, which can be used by the body for energy, growth, artemaace.

Xyl anases are endohydrolytic enzyhkosxylanhat r a
i the polysaccharide specific to the plant cell wall. There are many types of xylanase which are
different by hydrolytic activity, substrate specificity, tridimemsbfolding, and mechanism of

action [1] More specifically, xylanases areglycoside hydrolases (EC 3.2.1.x) which break
down the xylan, producing xylosewhich is considered the first source of carbon in plants.
Also, xylan is very important in cell matolism and plant infection, due to the fact that it is
produced in plant infection by different pathogens (bacteria, fungus, algae, protozoa,
anthropods, and gastropods) [2].

Industries, including those in biotechnology, biofuel production, food processing, and more,
often require enzymes to catalyze specific reactions under various process conditions. Enzymes
can be valuable tools for enhancing the efficiency and sustaigaifilitdustrial processes.
Extremophiles are microorganisms that thrive in extreme environments, such as high
temperatures (thermophiles), high pH (alkaliphiles), or low pH (acidophiles). These extreme
conditions can be found in certain industrial processes. Enzymes, includingsedaderived

from extremophiles are of interest to researchers and industries because they can function under
these challenging conditions.

While there has been a focus on extremophilic xylanases, the statement suggests-that cold
adapted xylanases have received relatively less attentionaGafited enzymes, often derived

from psychrophiles (organisms that thrive in cold environments), haigeiel properties that

make them valuable in specific industrial applications, particularly those that require enzymatic
activity at lower temperatures. These enzymes are of interest because they can function
efficiently in refrigerated or cold processingnalitions.
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The statement reflects a research and industrial bias toward extremophilic enzymes (particularly
from thermophiles, alkaliphiles, and acidophiles) due to their potential utility in harsh industrial
processes. However, it also points out the relative negfecold-adapted xylanases, which

may have untapped potential for applications in industries that require enzymatic activity under
cold or refrigerated conditions. As scientific understanding of these enzymes continues to
evolve, there may be increasingtarest in exploring their practical applications in various
industrial processes.

Xylanase chemistry

Xylan as a monoglyceride is the major component of hemicellulose. Hemicellulose is formed
from a complex of polymeric carbohydrates, containing carbohydrates such as xylan,
xyloglucan (heteropolymer of ®ylose and Bglucose), glucomannan (heteropolymerDaf
glucose and heteropolymermannose), galactoglucomanan (heteropolymer-gaactose ,
D-glucose heteropolymer and-idannose heteropolymer) and arabinogalactaiggactose
heteropolymer and arabinose heteropolymer) [3].

Hemicellulose, together with other carbohydrates such as cellulosb-@glyéan) and lignin
(complex polyphenolic compound), form the major polymeric constituents found in the cell
wall of plants.

Xylan is an important component in wood, being found in larger quantities in the hardwood of
angiosperms, where it is found in an amount 63086 of the cell wall content, but also in the
softwood of gymnosperms, where it is found in the amouritb®% and in some annual plants,

in the amount of up to 30% [4].

Due to the fact that xylan has a very heterogeneous and complex chemical structure, complete
hydrolysis requires the participation of a wide variety of enzymes that must act in symbiosis
[5]. Thus, enzymes of the endg4-b-D-xylanases type (EC 3.2.1.8ndomly cleave the base
chain of xyl an, -B-rytbsidasaesztypen€€ 3.221f37) torllyecleabe the
monomers of xylose at the noaducing end of xylooligosaccharides and xylobiosis. The side
groups are hydrolyzed by d-arabmofupahosidkaseo EC e n z
3.2.1.55), acetyl xy l-Drgucumsidases (BG3¥E2d.139)Ef€uli@acid . 1 .
esterases (EC 3.1.1.1.1.), but alscopmaric acid esterase enzymes (EC 3)1.1.

Xylanasei enzyme importance

Xylanases, like natural enzymes, are produced through their own metabolic pathways by
different microorganisms (bacteria, fungi and actinomycetes), protozoa and molluscs, but they
are also found in the rumen of higher animals [6].

Figure 1 shows the schematic chemical structure of xylan, highlighting the bonds subject to the
action of specific xylanase enzymes that completely hydrolyze xylan until the formation of
constituent monomeric units [7].

In recent years, xylanase has been needed in large quantities for various industries [8]. Thus,
there is a need to find and select various microorganisms that produce larger amounts of
xylanase. The production of xylanase must be followed by the optionzafithe substrate
components in order to obtain quality production, which is also significant from a quantitative
point of view.

Studying and unraveling the genetic constituents of xylapes#ucing microbes will bring
information of great interest that helps to elucidate the enzyme's mode of action. These aspects
will be useful in the kinetics of the action of xylanases for tiggrin industry. Microorganisms,
however, also produce other proteins and secondary metabolites, and thus the crude enzyme
must be purified in order to obtain purified enzymes.
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Figure 1. Xylan6s chemical bonds attacked
hydrolysis of xylan [7]

The characterization of the purified xylanase will help in a better stability and specificity of the
enzyme towards different substrates, and therefore a more efficient use of xylanases.

Xylanase production

For the production of specific enzymes s
microorganisms, it is important that the cultu | Seteon
medium provides a substrate with specific essen l
nutrients. This feature will allow you to check tr : 2 :
strains in order to monitor the quality and quantity e
enzymes or metabolites produced [9]. '

Thus, the process of obtaining enzymes l
continuously optimized to ensure a higher product ‘ Xytanase Production and use ’
of enzymes from a specific strain of microorganisi |

[10] In this sense, different strategies are appliec ! 1

improve performance, such as optimizir
environments components - which ensure the
enzymesubstrate, the regulation of the physic [ i |
chemical parameters of growth, but also t ’

Medium Optimization Strain Optimization

improvement of the strain's efficiency through the Furicaten ‘

of different biotechnological tools [11]. Figure

shows the schematic repretion of the production | m——— |

method, purification and xylanase characterization |

For the production of specific enzymes, differe

components are selected, which must be optimiz e

for a better selection of the substrate and enzyiFig. 2. Xylanase production, purification,
producing microorganisms, also taking into account and characterisation

the regulation of nutrient concentration from the substrate (carbon, nitrogen, minerals, vitamins,
amino acids), but also the optimization of the physicemical parameters (temperature, pH,
homogenization, gas aeration, humidity, inoculum size, incubatood [1215].
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Challenges and Future Trends in Xylanase Production

Efforts to discover super xylanases continue, with researchers worldwide searching for microbial
sources capable of producing highly active and stable xylanase enzymes. Microbes from extreme
habitats are of particular interest due to their ability to watis harsh conditions, such as high
temperatures and pH variations. Advances in biotechnological tools and techniques, including
recombinant DNA technology and genetic engineering, enable the selection and transfer of
xylanaseproducing genes for enhangaduction with specific industrial properties. Genomics,
proteomics, and metabolomics data, along with bioinformatics tools, can be harnessed to develop
strategies for improved xylanase production. Synthetic biology, combined with traditional
recombinantDNA technology, offers opportunities to achieve high xylanase production with
desired properties, although challenges related to mimicking natural systems in synthetic settings
and ethical, soci@conomic, and health considerations must be addressed wafespread
commercial implementation.

Biofuel Production:Xylanase is used in the production of biofuels, such as ethanol, from
lignocellulosic biomass. It helps to break down the xylan present in the cell walls of plant
materials, making it easier to extract sugars that can be fermented into biofuels.

Paper and Pulp Industryin the paper and pulp industry, xylanase is used to reduce the
environmental impact of the paperaking process. It helps in the efficient removal of xylan,
removing the need for the chemicals otherwise required for bleaching. Studies also show it
could ke promising in deinking waste paper, which would have a big impact on paper
sustainability [16].

Animal Feed:Xylanase is used in animal feed to enhance the digestibility of feed ingredients,
particularly in monogastric animals like poultry and swine. Xylanase is widely used to
significantly reduce gut viscosity in wheladsed feed by breaking down soluble arakytans,
reducing the chance of enteric disease and increasing overall performance. Besides also
increasing the nutritional value of cereal feed, studies also show it could have a positive effect
on the gut microbiota[17]. The application ofn@xture of xylanase and cellulase) in the
breeding technology of cattle fed alfalfa, hay or timothy with 30 led to a better digestibility, but
which was inferior to the application of the same percentage of xylanase to barley silage. These
positive respores demonstrate the importance of interactions between dose, enzyme, and
substrate. Also, the improvement of digestion coefficients and the increase in body weight in
farm animals were observed [18].

Food IndustryXylanase is used in the food industry to improve the texture and quality of baked
goods, such as bread and pastries. It breaks down xylan in flour, which can improve dough
handling and the final product's characteristics [19, 20].

Textile Industry:In the textile industry, xylanase can be used to remove hemicellulose
impurities from cotton and other fibers, enhancing the quality of textiles, and possibly reducing
the environmental footprint of textile bleaching and dyeing.

Waste ManagemenKylanase can also be used in the treatment of agricultural and forestry
waste, breaking down xylacontaining materials, which can help reduce environmental
pollution.

Xylanase is just one example of the many enzymes and techniques used in biotechnology to
manipulate and process biological materials for various industrial and research purposes, which
brings new perspective to the future industry.

Conclusion

A wide variety of xylanase enzymes have been isolated, purified, and characterized to be
applied in various industries. New biotechnological approaches, such as PCR screening,
genome sequencing programs, as well as the study of extremophilic enzymeasgittidw
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insights that support the understanding and much wider applications of xylanases. Xylanases
act as a "green" alternative to today's industrial applications (in the production of paper, textiles,
food, feed, pharmaceuticals, and biofuels). Adding xylanadbe animal diet had positive
effects on growth and development, by improving digestion coefficients and increasing body
weight in birds and farm animals. This demonstrates that the use of xylanases in the production
technologies of various products caadiate the global economy. The methods already applied

for the extraction and production of xylanases can be improved or new development strategies
can be developed for an improved and more efficient production both qualitatively,
quantitatively, and ecomaically.
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Abstract

The objective of this study was to evaluate the effectiveness/efakextraction methodsuch

asUAE, MAE, and HAE for maximizing the recovery of phenolics and flavowoithpounds

from hawthorn fruitChemical methods and UVIS spectrophotometers were used to analyze
extracts obtained by these extraction methé&tssponse surface methodologgs used to

maximize the extract contents of TP and TF and the antioxidant activity in these extracts.

The experimental results shed/the highest TPCand TFC( 8 7. 1 N5. 4 2 anthg GAE
29.87N2. 09 dngweiGhtrEspectiyelypchin be obtained from the extract of UAE.

I n the case of MAE extracts, the highest exp
GAE/g DW) TFC (12. 82 RBW). With HAEgthe @UgrEmegamounts of TPC
(80.65N6. 08DWmg TGRE/ ¢ 19 . 9 3 NDW). Gigilarly,ganticxidaat g

activity consistent with TPC and TFC was obtained, where the highest AA could be obtained
usng UAE all the assays. These response vaweeimproved by RSM models, whetke

actual values calculated from the regression equations modeled by RSM were slightly higher
than experimental values. Accordingly, the efficiency of the extraction method from hawthorn

fruit was in order UAE > HAE > MAE. In addition, using UAE reducecedisthanol
concentration by around 50% compared to both other extraction methods, and reduced the
extraction time by 90% compared to HAE.

Keywords: Hawthorn Heatassistedextraction, microwavesassistedextraction ultrasound
assisted extractions, Response surface methodology
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Abstract

Our research focuses on analyzing the spatiotemporal dynamics of five invasive plant species
(Ailanthus altissima, Asclepias syriaca, Elaeagnus angustifolia, Robinia pseudoacacia, and
Solidago spp.) in various ecosystem typeHungary from 2009 to 2018.

Using the National Geospatial Database of Invasive Plants (NGDIP) and the Ecosystem Map
of Hungary (EMH), we examine how these species' distribution and occurrence changed over
time. Our methodology and findings offer valuable insidbtsnvasive species research.

Our results indicate that Asclepias syriaca and Robinia pseudoacacia increasingly threaten
grasslands and complex cultivated areas. Ailanthus altissima and Asclepias syriaca are
declining in urban settings due to harsher environmental conditions, whita@wlspp. are
expanding in wetlands, impacting riparian biodiversity."

Introduction

The dramatic spread of invasive plant species is a worldwide problem for catiseyvation.
In addition to causing the decline in the abundance of native species/fidive plants often
pose a threat to human health due to their allergenic characteristesl[dh many cases, are
reasons for soil degradation [3,4].

The extension of biological invasion can be extremely rapid, causing changessistem
functions and conditions over a few years; this effect might fade with time lionttpéerm [1].
The maps of thélational Geospatial Database of Invasive Plants (NGDIPuoigary, based
on the Land Use and Coverage Area Frame Survey (LUCAS)ponerphoto data collections
(2009, 2012, 2015, and 2018), showed significant changes in the ektemasive plant
distribution of Hungary [5]. Ecosystem types mean land cover and higipiéstwith functions
related to ecosystem services.

The detailed thematic Ecosystem Map of Hungary (EMH), covering the whole tewitory
Hungary, has a high spati al resol utunip.mt (20 1
offers a potential basis to evaluate the spreading trends in relation to ecogysterwhen

overlaid with the distribution of invasive plaof each type in Hungary{§.

In our research, wanswered the following questions:

A What has been the trend in the (kcesyseeims)of i n
in Hungary between 2006 and 20187
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A Which types of ecosystems of conlsologoalat i on
invasion of the studied species?

To answer these questions, we calculated the proportions of invaded LUCAS@atnts to
the total LUCAS points for each year (2009, 2012, 2015, and 2018) anddétermined the
proportion in the distribution of invasion for each ecosystem typ2G6®, 2012, 2015, and
2018, respectively. Based on the frequency of invasion of thessdoylings in a tegear
period, we were able to identify those lacmler (ecosystem) typeghere thee occurrence of
the species in question changed significangiyeen 2009 and 2018.

Materials and Methods

The first used database is tNational Geospatial Database of Invasive Plants (NGDIP) of
Hungary which is part of the invasive plant monitoring initiative of the Department of
Geoinformatics, Physical, and Environmental Geography at the University of Szeged, based on
the LUCAS point dataset (survey of land use, land cover, and agricultural statisti¢<=ldr al
member states. The investigated invasive plants were identified by the ecologists of the
Department of Ecology of the University of Szeged throughal interpretation of more than
100,000 LUCAS photos from all the field observation points of 2009, 2012, 2015, and 2018 of
LUCAS surveys in Hungary. The analysts aimed to identify invasive plants based on their
phenological (morphological) charactéids.

Table 1. Occurrence of invasive species on the National Invasive Species Database (INOTA)
of Hungary.

Invaded LUCAS Points in Invaded LUCAS Points in Invaded LUCAS Points Invaded LUCAS Points
Invasive Species 2009 2012 in 2015 in 2018
(N) Average Invasion (N) Average Invasion (N)  Average Invasion  (N)  Average Invasion
Ailanthus altissima 86 1.64% 48 1.05% 71 1.56% 80 1.96%
Asclepias syrinca 250 4.92% 132 2.93% 195 4.40% 175 4.50%
Eleaeagnus angustifolia 251 4.94% 69 1.51% 168 3.77% 71 1.74%
Robinia pseudoacacia 1149 27.47% 714 18.20% 630 15.77% 695 20.08%
Solidago spp. 413 8.40% 299 6.89% 323 7.51% 297 7.70%
All LUCAS points in LUCAS points in 2009 LUCAS points in 2012 LUCAS points in 2015 LUCAS points in 2018
Hungary 5332 = 100% 4637 = 100% 4625 = 100% 4156 = 100%

The other used database was the Ecosystem Map of Hungary (EMH) which was published in
2018 as an opeaccess landover database of Hungary. It shows the ecosystem types of
Hungary in detail at a fine scale, providing an excellent tool for conservatiogypitandscape

ecol ogy, and geographic research [9]. The 20
system, corresponding to MAES Level 2 types of ecosystems or habitats

GIS and statistical methodal/e conducted a spatial intersection between the polygons of EMH
and the LUCAS points from the NGDIP dataset, then summed the number of points within each
habitat type that were invaded and noninvaded with the given species. To allesetiese
analysis, v had to treat the data separately by species and Wsagibtracted this ratio from

the national averages of invaded points for a given year per species. To determine the temporal
changes in invasion of the ecosystem types,subtracted the percentage of the national
average invasion rate of each species from the infection percentage of the given ecosystem
types in the examined year.

Using Microsoft Excel, we calculated the relative proportion of invaded versus noninvaded
points per ecosystem type using the formula below:

INV INVH
(1-17)
PRy 1y = || —a ) x 100| — 100
(1-17) [( LUCAS,, m)x 1 K LH )X }
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Number of Level 2 ecosystem types: 17

PRO invasion percentage of the ecosystem types; i.e., the proportion of LUCAS points
invaded with the given species in the given year within the EMH ecosystem types (%).

INVA Total number of LUCAS points invaded with a given species within a given

EMH ecosystem type in the survey year (2009, 2012, 2015, and 2018).

LUCASG Total number of LUCAS points within a given EMH ecosystem type each year
(2009, 2012, 2015, and 2018).

INVHO Total number of invaded LUCAS points in Hungary each year (2009, 2012, 2015, and
2018).

LHO Total number of LUCAS points in Hungary each year (2009, 2012, 2015, and 2018).

We calculated the percentage of LUCAS points invaded with the species each year within the
EMH ecosystem types (Tables iA87). Using the PR values of the survey years (2009, 2012,
2015, and 2018), we calculated trends of change for each ecosystem typdingsing
logarithmic, exponential, and power regressiof)(Rind plotted the most significant changes

on graphs. If the R2 value of the trend line for the study years was greater than or equal to 0.7
R? , then the change in invasion rate within the edesystype was considered a strong
determination value. Although there is no definitive limit on what counts as a strong correlation,
say |r] > 0.70, it is assumed to indicate a strong determination yBEDeThe direction of
change within the studied period (20@918) could decrease if the proportion of infection of

an EMH ecosystem type with a given species decreased significantly. An increasing trend can
also be distinguished if the proportion of invasmfnan EMH ecosystem type with a given
speciesncreased significantly with a coefficient of determination above 8.7 R

Results and discussion

This study revealed the importance of ecosystem types regarding the level of ifyagien
five investigated species based on a thorough, natiewel analysis. It was already
demonstrated in other studies that the invasibility (susceptibility to invasion), degnee of
invasion of habitat types can be very differdrit], and mostly driven by humammocessefl 2].
We have demonstrated these differences in the degree of invasionpevierdeof ten years.

This general picture shows that the studied species mainly invade intensively humanimpacted
ecosystems (disturbed, cultivated, and urban); out of eleven types, only three are

seminatural, native ecosystems. This demonstrates that if the structural stability ensured by
species interactions (competitions and facilitations) is disturbed, newly arriving invasive
species can more easily gain importafic].

The type andntensity of land use have bestorded to influence the severity of invasion by
different organism§l4]. In most studied cases, an increase infribguency of invaded points
wasdetected. This increase is most pronounced in the case of intensively used ecosystems, like
arable land, roads and railways, other herbaceous vegetation, permanent crops, complex
cultivation areas, and plantations. The higher invasibility of disturbed (mainly humanaffected)
ecosystems was reported elsewlj&bg16]

This study has determined the level of invasion and its trends during ten ydaues iforasive
species at a national level as a first survey. The data and the knowgkidgd can improve
awareness of the process of invasion, which has huge socioecararhealth impactd.7].
Knowledge of the levels ohvasion can help to explore halae abundance of invasive species
affects species and communities and discover evesatiaiation procees [1].
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Shedding light on the invasibility of different ecosystenmass of great importance because it
can help to identify the most vulnerable ecosystiemgroactive managemefi8] and support
further studies on which characteristics a@mmunities influence the vulnerability against
invaders[13]. As the level and the trend ofvasion can vary among regions and might be
different at finer scales that also influertbe cost of invasion impagt7], the nationalevel
survey must be complemented by furtmestigations.

Conclusion

We identified the main Ecosystem Map of Hungary (EMH) lasd (ecosystem) typesthin

which the infestation rate of the five invasive species under study varied between

2009 and 2018 above a significant trend (R2
increasing changes on graphs.

After completing the analysis, we can state that Ailanthus altissima is spreading regaidly

roads and railways. Asclepias syriaca occurrence is increasing in diverse, mosaitedo
complex landscapes (where the lanwer heterogeneity is high), and in natugehssland
habitats.It can be concluded that grasslands are the most threatened ecosystems by plant
invasion in Hungary, as Asclepias syriaral Robinia pseudoacaaee increasingly covered

in these areas. It would be important to find the best conservation management technologies
(for instance, an increase in grazing livestock) to reduce the spread of these plants. Wetlands
are also prone to invasion by the investigated species, especially Solidagmagobinia
pseudoacacia. Solidago spp. species spread in wetlands, posing a growing threat to floodplain
habitats around water bodies.

The results presented in our research can contribute to the conservation of biodiersity,
understanding the spread and geographical background of invasive plants, and to the
development of appropriate conservation management methods.
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Recently, graphene has been widely used with excellent results in electrochemical sensors
because of its superior electrical conductivity, high surface: volume ratio, and a rapid electron
transfer rate. Because graphene's electrocatalytic activity istestit is often combined with

metal oxides to obtain hybrid nanomaterials [1]. To fabricate the hybrid effEi@particles,
nanospheres, and nanofibers with graphene nanosheets have been reported through various
methods, such as $gel, hydrothermaland solvothermal method [2]. For the liquids
deposition, there are a variety techniques such asadifing [3], spraycoating [4], doctor

Blade, spircoating etc.

This research investigated the comparative study of two different methods,-aeapig and
dip-coating, for obtaining the advanced hybrid electrodes based on reduced graphene oxide
deposited onto a titanium plate anodamed TiTiO2/rGO. TiO: nanolayer was grown on
titanium foil by thermal oxidation (¥TiO2) at 500AC i n 0 .[DBp-coatingy dr o f |
techniques a facile and lowcost method for fabrication of hybrid electrodeTiO2/rGO (code
Ti-TiO2/rGO1). As comparisorgpin-coating methodalgy was usedat speed of 1500 rot and

time 10 sec, being deposited 6 layerg@2/GO pasta on both sides of Ti supp@adeTi-
TiO2/rGO2). Specific investigations, such asray diffraction, UMVIS analysis, and SEM
morphology, were used to analyses the morgthactural and optical properties of the obtained
electrodesThe electrochemical characterization will be performedciglic voltammetry, in

1M KOH supporting electrolyte, scan ran@e3 V/SCE and 1.4 V/SCE.
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Abstract

An electrochemical study was performed to evaluate the corrosion behavior of a
graphite electrode modified with Ag nanowires in artificial sweat solution. Eotrethemical
setup consisted od PGZ 402 model Voltalab 80 potentiostat (Radiometer Analytical)
connected to three electrodes that were inserted into a glass cell. The auxiliary electrode was a
Pt plate with Geom= 1.13 cn3, the reference electrode was an Ag/AgCl (sat. KCI) electrode,
and the working electrode was either an unmodified graphitet ga the Ag nanowires
modified graphite sampl&he modification method utilizea tobtain the Ag nanowirdsased
electrode was theérop-casting metholBasi cal |y, a volume of 10 OL
from an alcohol suspension comiaig laboratorysynthesized Ag nanowires and subsequently
applied on one ahe surfaces of a previously polished graphite pallet. The sample was obtained
after a 24hourdr yi ng stage at 23 N 2 Ac. Before th
polyamide support to ensure a constagatsof 0.28 cmi. This ensemble was immersed in the
electrolyte solution consisting of artificial sweat. The corrosion behavior study was carried out
at2 3 N by perfoining experimentwith electrochemical methodspecific tocorrosion
studies, such as the open circuit potential method and dtentpdynamic polarization
technique with Tafel representation. The polarization curves were recorded at the scan rate of
1 mV/s and the VoltaMastet v. 7.09software was used to determine the values of the
following corrosion parameters: the corrosion potentiagb{Ethe corrosion current density
(icorr), the polarization resistancedR, t he codérf pst bea anbdiadnd Taf el
t he cat hodi g. The&drresion ishibittop effici€nbflE%) wasalso calculated
with the e@ation provided by Birdearet al.[1].

The main conclusion of the study is that the electradst susceptible to corrosion in
artificial sweat solution is the Ag nanowir@sodified one If the investigation were aimed at
identifying the sample with the highest corrosion resistance then the modified electrode should
have been discarded. However, this is not the case. The study is part of a larger experimental
scheme aimed at outlining the antibacterial effect of the Ag nanowires.oWhedrrosion
resistance of the electrode implies an intense release of Ag ions into the electrolyte. As the
concentration quickly increases, the environment becomes toxic for bacteria. Future
experiments wilinvolve the presence of such microorganisms.
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Abstract

Solving environmental problengoesbeyond the scope of natural and engineering sciences.
Social issues must be considered since people are the ultimate beneficiaries or sufferers of the
related decisions. Due to the complexity of the problems and the required toolset of the solution,
socid aspects cover several questions. The role of the government is remarkable in financial,
policy-making, and other aspects. The study deals with the individual judgment on the role of
the government. The scope is limitedHungarian higher education students as a pilot study.
The results show competing patterns that can contribute to a better understanding of personal
opinions.

Introduction

The government has a complex role in managing society and the economy. It is to note that the
definition of government is multifaceted indeed [The governmentan be considered as
having to serve the citizens by providing rules and interventions if social interest requires it.
According to the economic policy, it covers assuring the legal and institutional background,
allocation in producing goods and serviaeslistribution of the incomes, and stabilization [2].

Of course, it is impossible to serve atincerned equally; weighting is necessary considering
the policies, goals, and the availability of resources. There are more or lesgipecnational
policies [3]. In general, the emphasis on environmental protection and sustainability has been

apprecat ed i n recent decades. Kulin and Sev?a |
environmental policies can be improved if people think protecting the environment is the
government 6s responsibility.

The Good State and Government ReportifbHungaryuses six impact areas that can be
considered as the social responsibility of the government, including sustainability and public
well-being. The report of 2019 noted growth in the performance of positive expectations
regarding climate change, while the dder development istill marked for energy and water
management, emissions, and social sustainability. Unfortunately, a more recent assessment is
not available to show the impacts of B®VID-19 pandemic and the energy crisis in 2022.

The main conclusion of the report and the literature in the field is that the government has a
versatile set of tasks.

However, it seems to be an oversimplification to focus only on environmental issues, but
holistic explanatory research in the field may contribute to the body of knowledge and can
support policymakers in the future. Learning the individual perceptions eft gov er n me nt
role in the field can be considered a pilot study.

The research question can be formulated as what the ranking order of people is about the
government &8s most i mportant environment al re
ranking ordergliffer by gender and CSR knowledge.
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Experimental

The study uses a limited scope in data collection. It aims to explore the public governance
studentsd opinions about tith eontributidneto solfing t h e ¢
environmental problems. These students continue their spegarstudies at the University

of Public Service, Budapest. A voluntary online survey was prepared to investigate student
opinions about sustainability and social m@sgibility. The questionnaire includes seven
statements (listed i n T aohslbibty fdr gnviemrmeniat issuebh e g o v
The respondents were asked to prioritize the list items.

This paper is based on the responses of the public governance master students in 2022. 160
responsesvereavailable forthe analysis. The mean values of the rank numbers describe the
priority orders, and the distribution of the rank numbers is presented. kKivshiad H test was

applied to check the impact of grouping factors such as gender, CSR knowledge level, and
categorizéion. The statistical analysis is based on [6]. The study attempts to explore patterns

of opinion by cluster analysis.

Results and discussion

The respondentkept the most important iterestablishing a legal, economic, and technical
regulatory framework to achieve environmental objectives, and sepomdding economic
and financial funding for environmental protection (Figure 1).
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Figure 1. Mean values of the rank ord@isver value means more important issusyal
sample

The mean values of the rankings are near each other, and the standard deviation is lower in the
second caseuggesting greater consensus on the importance of providing funds (Table 1).

The analysis of variance shows few significant differences by the grouping factors. Female and
male opinions differ significantly from each other about Establishing a legal, economic and
technical regulatory framework to achieve environmental objectiveskiél\Wallis H=7.533,

dr=1, sig.=0.006). According to the CSR knowledge level, respondents with more CSR
knowl edge believe | ess that the government 6:¢
qualitative characteristics of the state of the enviremnand defining the state to be achieved
(KruskalWallis H=6.807, €2, sig.=0.033).
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The patterns of opinionsereexplored by hierarchical clustering. Ward method was applied to
find minimum variance within the clusters [6]. A dimension reduction of7tearveyitems

was performed by principal component analysis to filter the correlations between the
evaluations. The method suggested four independent factors, saving 77.5% of the total variance.
The results show a fownluster solution (Figur2). The clustering shows significant differences

at a 95% confidence level in the evaluationghef items, except for the ranking supporting
research and development.

Table 1. Mean values of the evaluations by-saimples
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Establishing a legal, economic a 3.52 1.893 3.86 3.02 3.74 3.14 3.35

technical regulatory framework t

achieve environmental objective

(establishing a framework)

Providing the economic and financi 3.53 1.773 3.36 3.78 3.51 3.21 4.17
funding for environmental protectio

(providingfunding)

Exploring the quantitative an 355 2133 3.6 348 38 355 252
qualitative characteristics of the state

the environment and defining the st

to be achieved (exploring the state of 1

environment)

Defining the priority tasks for 3.59 2.072 3.58 3.62 3.42 4.07 3.43
environmental protection (definin

priority)

Defining and ensuring the performan 4.13 1.917 4.03 4.29 4.16 4.05 4.17
of research, technical, developme

training, and information activities i

the field of environmental protectio

(supporting research and developme

Performing publicadministration task: 4.38 1.832 4.34 444 419 448 5
in the field of environmental protectic

(administration)

To enforce and integrate environmen 5.29 1.703 524 5.38 519 55 5.35
requirements in other tasks of ftl

government (Integrating the tasks)

n 160 97 63 95 42 23

Table 2 andrigure2 showthat differences in the mean values of the ratings by clusters are the
lowest on enforcing and integrating environmental requirements in other tasks of the state and
defining and ensuring the performance of research, technical, development, training, and
information activities in the field of environmental protection.

R —————————
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A more scattered picture is about the other items, especially administrative tasks and
establishing a framework. It is bee notal that lower mean values on the axis of Figireean
the more important role than higher ones.

Table 2. Rank orders by clusters
Rank Cluster 1 (n=34) Cluster 2 (n=54) Cluster 3 (n=34) Cluster 4 (n=38)

1. establishing ¢ establishing ¢ defining priority exploring the state
framework framework of the
environment
2. administration providing fundings exploring the state o providing
the environment fundings
3. integrating  the supporting establishing ¢ defining priority
tasks research an( framework
development
4, defining priority  exploring thestate supporting researc administration
of the environmeni and development
5. supporting administration providing fundings  supporting
research anc research an(
development development
6. providing defining priority  integrating the tasks integrating  the
fundings tasks
7 exploring the integrating the administration establishing e
state of the tasks framework

environment

integrating the tasks

providing fundings defining priority

e Cluster 1
e Cluster 2

) Cluster 3
supporing research

and development

establishing a

framework e Cluster 4

exporing the state of

> administration
environment

Figure 2. Mean values of the rankings by clusters
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Cluster 1 includes the most balanced opinion
values. The members expect to establish a framework, integrate the tasks, and focus on
administration while supporting R&D, providing funds, or exploring the stitethe
environment. Cluster 2 emphasizes providing funds next to establishing a framework, but other
factors are equally less important. The members of Cluster 3 agree the most that defining
priorities and exploring the state of the environment arprih@rygovernmental tasks. Cluster

4 emphasizes defining priorities and providing funds.

There is a highevel agreement among the factors in the integrative role of the government and
supporting R&D.

Conclusion

However, the respondents were masggel students in the field of governmental studies; there

IS no unambiguous consensus among the students. The results show that there are competing
opinions about the role of the government in managing environmenotakeprs. The number

of cluster members is higher in the case of Cluster 2. That clsistergly believeghat
providing a framework and funding environmental problem solutions are the primary
governmental tasks. Another strong opinion is presented inabe of Cluster 3, which
emphasizes practical tasks in defining priorities and an active engagement of the government
in exploring the state of the environment. The respondents do not highlight the integrative and
administrative roles.

The results can be considered partial completion. Involving students from other faculties is
planned as future research to find that these opinion patterns are limited to the sample or can be
generalized. Although a hypothesis was not formulated sinstutg is explorative, according

to the roles of the government described by
expectations. The NIMBY phenomenon [7] seems to be reflected in the majority opinion, which
needs to be changéar compreherige results.
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Abstract

The biomedical field is in constant evolutio
to search for a possible material to overcome the limitations of some of the most common
biomaterials utilized, such as Titanium, known for its high biocompaibeind corrosion

resistance and used for bone implants and bone fixation parts, or such as Zirconium, a material
wuth good chemical stability and mechanical properties, with orthopedical and dental
applications, our proposal is a material called Rdalloy composed of Til5Mo7Zr15TaSi,

which we belive could one day overcome the previous materials in the biomedical field.

Introduction

In this study we chose two commonly used biomaterials Titanium and Zirconium, vastly used

in bone implants for their mechanical properties segistance to biological enviroment, and

our alloy called R4, Til5Mo7Zr15TaSi,hich thanks to its composition might be a perfect
candidate for orthopedic applications, having mechanical properties similar to the ones of
human cortical bone.

For such reason in this study wedbdbve decided
corrosion behavior, and to compare the new Titanium alloy called R4, with both Titanium, Ti,

and Zirconium, Zr.

Experimental

For the experiment we first obtained the samples from the Faculty of Material Science and
Engineering at Gheorghe Asachi Technical University in lasi, Romania, alreahdogitinded

so that we could have a cylinder of around 2 cm of height, composed of a metallic core and a
resin casing, we then proceeded to polish them with alumina suspension in Struers TegraForce
1 polishing machine for 40 secon@®r the electrochemical experimerdssample was placed

in an electrochemical cell with three electrodés: samples served as the working electrodes,
thereferenceelectrode was a saturated calomel electanttethecounter electrode was made

of platinum.In order to conduct the experiments, the area of each samplaeessiredThe

mmol/L concentratiorof the Ringer solution developed I&r i fLaboratdries (Barcelona,
Spain) was as f ol | okw#§.4 Cd2ak8, ah@CBHSDI 27@okrasionl 1 1. 7,
potential vs time, linear potential anktt@rochemical Impedance Spectroscepsre applied
usingthe BioLogic Essential SBP50 potentiostdtom SeyssineParisetFrance. The tests were
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conducted in aerat edanRli ntgoe rs usbonteurtgieo nt haet s2asmpg
exposed materi al in Ringer solution at 25A C
data from the program Elab and used them to obtain various graphs in Excel.

To analyze potential corrosidrhe "Ecorr vs. Time" method from the fab application was

used to calculate each sample's corrosion potential duringhaw4period. Every 300 s or

every time there was a 100 mV shift in potential, potential readings were obtained. The
informationwas thergathere and gpotential versus time graph was made once the data was
examined.

We polished agairthe samplesvith alumina suspension in Struers TegraFdrgaolishing

machine for 40 seconds and proceeded to do a microhardness test, with microhardness tester
machine FM810, using loads of 1g, 5g, 10g, for 10 measurements each, for a time of 20
seconds each measurent.

Results and discussion

Regarding the Corrosion potential (see Figure 1) we can observe how R4 possesses a tendency
to passivate while both Zr and Ti tends to slowly corrode.

01
0
-01
-0,2
03 &

S —

05 -

Potential E(V vs SCE)

04

06

0 5 10 15 20 25 30
Time/h

Figure 1.Corrosion Potential of the three analyzed samples in Ringer solution

While evaluationg Bod@hase (see Figure 2) vean see how in both Titanium and R4 alloy

we have a large zone with high phase angle, meaning that both have high corrosion resistance
poperties, while Zr presents a narrow not point dense pit which can be associated to a
passivating effect not very effecv e t hat canét protect enough t
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Figure 2. Bodgphase of the analyzed samples in Ringer solution

We can verify what was previously said looking at the Bi@degraph(see Figure 3)here we

can see that Zr has a high impedence level, correspondgagptbcorrosion resistance, that is
salso true for R4 and Ti, with R4 presenting a longer deminishment with the increase of the
frequency.

Bode impedance

—&—Bode imp Zr Bode imp R4 Bode imp Ti
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~
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Figure 3. BoddZIl graph of the analyzed samples in Ringer solution
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Again with Nyquist( see Figure 4 yve can validate what was said before, with Zr exhibiting
highest Corrosion resistance, followed but Titanium and R4

Nyquist
—@— Nyquist 7r Nyquist R4 Nyquist Ti
90000
80000
70000
___ 60000
E
S 50000
= 40000
E
" 30000
20000
10000 [P
N 4
0 20000 40000 60000 80000 100000
Re(Z) (Ohm)

Figure 4. Nyquist of the analyzed samples in Ringer solution

We can finally see that all of the treated materials tend to passivate in some degree, forming an
oxidelayerthat defends them from corrosion, with the most stable material being the R4 alloy.
Zirconium instead presents at around\2.gitting corrosion phenomenaséeFigure 5)

CR
® CRZr CrR4 Cri

log(|1]/mA)

I A N e
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. \
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Potential E(V vs SCE)

Figure 5. Polarization curves for all the 3 samples in Ringer solution

Conclusion

From our analysis we can state tthetR4 alloy presents good corrosion resistance and stability,
with passivating capabilityes, which make it a good candidate for biolagjgdications, in

fact, its corrosion resistance is slightly superior to the commonly used material, and if we also
consider the mechanical properties, that gives us a perfect material for future biomedical
applications.
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Abstract

The dielectric measurementsave provedheir applicability in manyfields of science and
industry practice, as welHowever, there igist limited experiencgin the case of enzymatic
processes. Therefore, tmeain aimof our research was to investigate the applicability of
dielectric measurements for monitorimmg enzymatic hydrolysis ofactose and cellulas
biomass. During our measurements, the dielectric constant and dielectric loss factor in the
frequency rangef 200-2400 MHzwas determinedising a openended coaxiatlielectric

probe. Based on our results, it can be concluded that the decomposition of lactose can be
monitored by measuring both the dielectric constant and the dielectric loss factor at frequencies
of 1000 MHz and 1800 MHz, while the enzymatigradatiorof cellulose can bdetectedby

the ratio of dielectric constant values measured at 400 and 1800 MHz frequ&herefore,

it can be concluded that determining dielectric paramea¢rappropriate measurement
frequencesare suital# for nondestructive and rapid monitoring of the efficiency and progress

of enzymatic processes.

Key words: dielectric parameters, dielectric monitoring, enzymatic processes

Introduction
The dielectric characteristics tife materials commonly quantifiedy its dielectric constant
(UNjand dielectric loss factor (UNjNj), serve

field [1]. The dielectric behaviour has significant effect on the temperature ramp, thermal
efficiency, temperature homogeneity of materials subjected to microwave (MW) irradiation,
for instance. In multicomponent, and heterogeneous systems, especially in sotiifte ridet
dielectric properties of the componeralter the propagation of electromagnetic waves in
materials under test (MUT) that presents difficulties for achieumtprm alternating electric

fields. Hi gh power el ectromagneti c -§d atl dd )c atnh ate ni

difficult to maintain uniform temperature. Measurement of dielectric parameters enable to
control the power absorption of MW irradiation, estimate the penetratipth de the
electromagnetic waves and the conversion efficiency of electric field to heat (heatiganera
efficiency of MW irradiation). The dielectric constant quantifies the ability of polar components
for orientational polarizatiofrotating)in alternating electromagnetic fiedthe loss factor is
related to energy absorption of electromagnetic field into the materials, which can generate heat
(energy dissipation). The complex permittivity can be calculated by the@idéerelaxation
model equation (using static permittivifggquency, relaxation time, conductance as variables).
In some cases, theol@-Cole dielectric relaxation model can be reduced the Debye model [2].
The dielectric measurement methodsclude waveguide or resonarmavity methods, open
ended probg impedance measuremsiand free space methqdss well.Open ended coaxial
probes are widely used for the investigation of the dielectric beh&eside the numerous
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advantages, their high price and the low penetration depth into the MUT can be considered as
one of the main disadvantages, which limit the wistzale applications. In the field of life
sciences, the sensors operated at radiofrequency and microwavedsetpargges can be non
invasive alternative methods of conventional analytical techniques for the measurement of
glucose concentration in biosystems (in vitro blood glucose measurement wah-daip
methodology, for instance) [3The change of dielectriloss factor measured at gigahertz
frequency range is capable to detect the change of glucose concentration in aqueous solutions,
but the presence of salts can reduce the alteration of dielectric behavior, therefore the sensitivity
of the dielectric measament methods decreases [4]. The problems related to electrode
polarization effects of salts in agueous system have also verified for dielectric measurements
conducted at megahertz frequency ranges, the change of relative permittivity as a function of
glucose concentration decreased if the concentration of ionic compounds (salts) increased [5].
The Maillardtype reactions between reducing sugars (such as glucose) and amino acids can be
detected by dielectric measurements as well. In heated media, thretynténonic migration

is enhanced that affected by the lower viscosity of the solvents, as well. Beside this, the higher
temperature led to higher reaction rate between amino acids and sugars. These phenomena
resulted in the increment of dielectric los&tor. However, it can be noticed, that during
Maillard reaction the number of polarizable molecules decreased, therefore the contribution of
dielectric polarization mechanisms to the change of dielectric behavior are decreased [6].

The analysis of the dielectric behaviour of blood plasma shows that in the frequency range of
1-8 GHz dielectric constant decreases, and dielectric loss factor (imaginary part of the complex
permittivity) increases as the glucose concentration increasgegeudr, in agueous glucose
solutions opposite trends can be observed for the relationship of glucose concentration with the
dielectric parameters. At a given glucose concentration, the dielectric constant decreases while
loss factor increases with increagifrequency. The lower temperature results in losder a n d
highered a't hi gh concentration ranges, because
viscosity, and in higher viscosity medium the rotation of molecules is impeded, and,
furthermore, the higher viscosity is manifested in higher friction of molecules in altgrnati
electromagnetic field [7]. During the enzymatic hydrolysis of lignocellulosic materials, change

of the capacitance and the concentratiomohomeric carbohydrateslease. Thereforehe
efficiency of the enzymatic cellulose hydrolysis can be detected by dielectric measurement [8].
In milk, the lactose interacts with water molecules forming water clustered structures. The
change of physicochemical structure due the presence and concentration of lactose can have
effect on the interaction with electromagnetic field. Alteration of [peddéion in the
electromagnetic field has effect on the dielectric behaviour of the system. However, the milk
cannot be considered as homogenous system, therefore the higher penetration depth of
electromagnetic field at microwave frequencies can be applisd a O&évol umetrr i «
destructive measurement methods compared to methods applying infrared radiation.-In lactic
acid bacteria induced coagulation, the hydrogen ions form lactic acid reduces the negative
charge of casein. Therefore, the calcium phospmate €asein micelles liberate which led to
collapse of micelles resulted in coagulation. During the coagulation the ratio of free to bound
water is changed. The relaxation of free and bound water is different in electromagnetic field
(in milk: 10-20 GHz vs.1 GHz, respectively)Because theolarization is depended on the
composition and physicochemical structure of milk, analysis of the change in dielectric
behaviour can be suitable to monitor the coagulation processes. For example, dielectric
measurements in the frequency range of 100 MBI Hz verified, that till 500 MHz the ionic
conduction has the main effect on the change of dielectric parameters, and the fat content has
not significant effect on the tendency of the change of dielectric loss fadtequency at the

range of 204500 MHz, but there can be found differences in the absolute vale® of T h e
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dielectric loss and dielectric constant are also negatively correlated with the pH during the milk
coagulation process [9].

It is verified that dielectric behaviour of the milk and other high water contented biological
systems ignainly determined by the polarization effects at frequencies below 3 GHz [10].
Mastitis is one of typical heal th probl ems ¢
count (SCC) has effect on the physicochemical properties of the milk, and its-fenbtional
characteristics in dairy industry processing, as well. A recent study concluded that the change
somatic cell counin cow milk can be detected by the analysis of the dielectric behaviour. The
increment of SCC caused a higher concentration of ionic components that resulted in enhanced
ionic polarization in electromagnetic field, therefore the dielectric loss faciocrsase, as

well. It is also observed, that at higher SCC concentration ranges, the frequency dependence of
dielectric spectra reduced [11].

Experimental

The dielectric behaviour of the materi@bfaracterized by the dielectric constant and dielectric

loss factor values) in the frequency range of-2800 MHzwasinvestigated by a Speag DAK

3.5 dielectric probe connected to a Z8Lvector network analyzer with coaxial line. The
measurements/ere based orthe determination ofreflection coefficient at thénterface of
samplematerial and probe. The temperature of MUT/biosystems was controlled with water
bat h a #A CROthé Qaliation opeshort cirait and deionized watddielectric load)

method was applied. The immersion depth of DAK probe into samples was 10 mm for all
measurements.

For the cellulose enzymatic hydrolysis test corn cob residue was used as substrate which has
46 N2 w%, 37N1.6 w%» and 7N0.5 w% cellulose, h
Enzymatic hydrolysis tests were carried out in 3.5 w% suspensionstatrtperature of 45 C
using0.1 M sodium acetate buffésr controlled pH of 4.8 using Cellic CTEC2 enzyme blend

in a dosage of 60 FPU/g(cellulose). The reducing sugar concentration was measured by DNSA
photometric assay. The samples widtered through ®.2 mm syringe filter (PES membrane).

For the investigation of lactose hydrolysis commercially UHT milk was used with fat content
of 1. 5%. The incubat i A@highee thgneapphied urr tee darg s 2 0
technologies to shorten the time demand). The dosagegafactosidase enzyme (Maxilact
L2000, DSM) was 0.15 v/v%). After the incubation (before dmalysi3 the enzyme was
inactivated using 2 min 9@ Cheat treatment. The lactose content was measured by
refractometer (PAL19S, Atago), the galactose concentration was determinedabtoggl
oxidase colorimetric detection kit (ThermoFischer, absorbance was measured at 560 nm).

Results and discussion

Our results shown, that during the enzymatic decomposition of lactose components in milk the
dielectric constantef ) s how increasing tendency. The <ch
factor due to the decreasing of lactose (and increasing of galactose and glucose monomers) was
different in the varying frequency ranges (data not shown). The difference betweetridielec
properties vs. lactose concentration was the highest at the frequency of 1000 MHz, and has been
slightly in the frequency range of 18@d00 MHz. Therefore, the ratio of dielectric constant

and dielectric loss factoe ) measured at 1000 MHz to that c
used as dielectric control parameter of the enzymatic process. Our results show, that the
dielectric constant is suitable to monitor the lactose hydrolysis process till approximately 45%
lactosedecomposition degree (Fig. 1.a), while the dielectric loss factor ratio has good linear
correlation with the change of lactose concentration in the range76fd(Figure 1),
respectively. The hydrolysis of lactose to its monomers increase the number of easier
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polarizable molecules (with lower molecular weight) in the system that can be manifested in
the change of dielectric parameters, for example the increasing tendency of dielectric loss factor
[6,9].
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Figure 1.Relationship between the lactose hydrolysis (decrease of lactose concentration) and
dielectric constant (a) and dielectric loss factor (b) ratio )
(at 1000 MHz and 1800 MHz, t=20AC

Analysis of the dielectric behaviour during enzymatic hydrolysis of lignocellulosic biomass
show, that in the frequency range of ZD0 MHz the dielectric constant has better correlation

with the reducing sugars (RS) concentration compared the sepsifidielectric loss factor to

the change of RS yield (data not shown). Similar to the experiences related to the dielectric
behaviour of milk during | actose hydrolysis,
frequencies (for minimum and maximuraluwe of loss factor) for the monitoring of cellulose
hydrolysis. Ratio of the dielectric constant at the frequency of 400 MHz to 1800 MHz has good
linear correlation with reducing sugars yield (mg RS./g dry matters). Progress of cellulose
degradation caudedecreasing of dielectric constant ratio (Figure 2).
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Figure2. Correlation between RS yield and dielectric constant ratio (measured at 400 MHz
and 1800 MHz)
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Other studies have also verified, that the presence of sugar monomers (such as glucose) has
effect on the relaxation time in electromagnetic field, and increasing of glucose concentration
resulted in lower permittivity and dielectric constant in aqueostesys [7, 8].

Conclusion

Our research has verifigdat both the enzymatic lactodecompositiorprocess used in dairy
production technologies and the enzymatic hydrolysidigsfocellulosic biomass can be
detectecbased on the measurement of the dielectric properties. However, to apply a dielectric
monitoring method with adequate accuracy for the specific raw material and enzymatic process,
the determination of the most sensitive dielectric parametersagpipriatemeasurement
frequencies for the substrate and hydrolysis produantsbe considered asucial. However,

due to their notdestructivecharacteristicsthe rapiddielectric measurements can be suitable

for application in industrial manufacturing technologeswell.
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Abstract

In this study ion mobility separation (IMS) mass spectrometry (MS) was for the first time
introduced in human cerebellum ganglioside research. The work was focused on a
comprehensive mapping and structural characterization of human cerebellar ganghiodides
determination of the specific changes induced in their expression by brain development and
aging. We have carried out a comparative IMS MS mapping of the native ganglioside mixtures
extracted from fetal cerebellum in the second trimester of pregnanayesterm fetus vs.

aged cerebellum, followed by IMS CID MS/MS fragmentation analysis.

Introduction

Cerebellum represents a highly specialized region of the brain encompassing approximately
80% of the total brain neurons and regular arrays of neuronal units involved in motor control,
learning, cognitive and emotional functidis 2]. In recent years, human cerebellum started to

be investigated at the molecular level, in order to correlate its functions with the expression of
various biomolecules, especially gangliosides, sialylated glycosphingolipids highly expressed
in the central nevous system. Amontie bioanalytical methods employed so far in the analysis

of cerebellar biomolecules, mass spectrometry (MS) providedntbst comprehensive
information [3.

Experimental

We report here on the first introduction in cerebellum research of ion mobility separation (IMS)
mass spectrometry for a systematic mapping of cerebellar gangliosides and determination of
the species associated to development and aging. For this purgnogiegsides extracted from
postmortem tissue biopsies of fetdéh the 15 and 40 gestational weeks (samples 15GW and
40GW) and 65 years of age (sample 65Y) cerebellum were analyzed by nanoESI IMS MS in
the negative ion mode under identical conditidnghe next stage of the research, using CID
MS/MS at low andrariable collision eergy after mobility separatian the transfer celiwere
confirmed andcharacterizedhe structural confonation of the glycan core and w@mide

moiety of three precursor ions that are common in all samples

Results and discussion

Altogether, no less than 73dolecular ions corresponding to 551 gangliosiese identified

by IMS MS separation and screening, which represents almost five times more cerebellar
structures than ever reported befole.the absence of specialized software designed for
automated interpretation of ganglioside mass spectra, extensive data analysis required manual
calculations. As a result, average mass accuracies of 8.358 ppm for C15GW, 7.953 ppm for
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C40GW, and 8.456 ppm for C65Y were obtained after assigning all 734 ions. The IMS MS
analysis also revealed various intriguing aspects concerning the sialylation and modifications
of ganglioside components, encompassing both carbohydrate andanahydrée
attachments, across the three extracts. Furthermore, the IMS MS data highlighted substantial
deviations in sialylation patterns, as well as a surprisingly diverse array of alterations in the
fundamental structure of the glycan core due to fucosylat®@alNAc attachmentO-
acetylation, and modifications involving GEIOO. Another significant discovery pertained to

the pronounced heterogeneity and substadifedrencesin the composition and structure of

the Cermoieties within the ganglioside species present in C15GW, C40GW, and C65Y.
Notably, an unusually high number of compounds exhibiting trihydroxylated sphingoid bases,
fatty acid chains with atypical lengths, or a combination of these characteristicsIseere a
observed.

The optimized isolation and fragmentati@onditions induced efficient ion dissociation with

high sequenceoverage and a significant numlzéifragmentions diagnostic fothe proposed
structures of GD1 (d18:1/18:0), GQ1(t18:18:0) and GQ1(d18:1/18:0). Considering the MS/MS
results, which provide evidence on (Neu5Athe three structural candidates atisdimers.

Conclusion

The comparative analysis revealed for the first time that: i) 40GW contteifmsghest number

of species (373), followed by 15GW (327) and 65Y (192 fetal cerebellum gangliosidome

is characterized by a much higher sialylation degree and species altered by carbohydrate and
noncarbohydrate type of modifications than the gangliosidome of aged cerebellum; iii)
significant developmentallyand ageegulated changes in the expression and structure of
cerebellum gangliosides exist. These variations areetadorelated in the futuraith the
neurological diseases, leading to the discovery of pathways to more effective therapeutic
schemes.
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Abstract
The apple orchard was planted in 1998 on an area of 14.5 ha in the locality of Endeand

the soil type is fertile. The type of soil determines the presence of certain plant species, which
form the weed flora. The seeds of weeds and cultivated plants, after reaching the ground, remain
on the surface, and then gradually penetrate irgaéeper layers of the soil and create the so
called soil weed seed bank. The conditions that prevail in the orchard are significantly different
from the conditions in the field type of production. Unlike annual field crops, according to
Smith and Gross (6), orchards lack the variability of crop rotation, that is, crop rotation,
which affects the composition of the weed seed bankhe fall of 2022, an analysis of the

weed seed bank was carried out at the Erdeciility, an analysis of the weed seed bank was
performed to a depth of80 cm, where the presence of 18 weed species was determined. Weed
species areAgropyron repengl.) Beauv. Amaranthus retroflexus., Ambrosia artemisiifolia

L., Polygonum convolvulus., Brassicasp.,Chenopodium alburh., Chenopodium hybridum

L., Datura stramoniuni., Hibiscus trionumlL., Lamium purpureunk., Polygonum aviculare

L., Portulaca oleraced.., Sorghum halepengg.) Pers.,Solanum nigrunk., Stellaria media

(L.) Vill., Setaria glaucgL.) Beauv.,Urtica dioicalL., Veronica hederifolid.. The seeds of
determined weeds had a low germination rate of 2.2%. with an abundance of 42341 seeds/m2.
The analysis of the weed seed bank was carried out in the row area of the orchard, where
pesticides and primarily herba®s are applied, which had an impact on the reduced number of
weed seeds in the row, but also on the reduced germination of weed seeds. Intensive methods
of cultivation imply a relatively high level of investment, soil cultivation is carried out regularly,
usually mechanized, as well as the application of pesticides (herbicides, fungicides,
insecticides).
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Abstract

The global pursuit of a continuous and stable water source is essential in the face of climate
change and mismanagement of water resources, which has exacerbated water scarcity. This
research aimed to investigate thiiciency of polyelectrolyte as the main coagulant in the
coagulatiorflocculation treatment proces$o determine their suitability in producing an
alternative water source

Introduction

In this study, | will be using synthetic laundry greywater (LDGW) as a model water which is
considered the most contaminated among other greywater fractions such as bath and even
mixed greywater (laundry, bathing and kitchen wastewater all togetmerye will be focusing

on the coagulatiofiocculation process in which we will determine the efficiency of a cationic
type polymer agent (ACEFLOC 8090a@p LDGW that has been always used as a coagulant

aid after metal salts as main coagulants in this process.

The efficiency of the polyelectrolyte will be monitored by measuring the physical and chemical
characteristics of greywater before and after treatmedtunder different flocculation speed

and time.

A further investigation of the polyelectrol
performed. The methods were selected mainly because of their proven efficiency and wide use
in the wastewater treatment sectbhe parameters investigated were the pH, turbidity, zeta
potential, biological oxygen demand (BO&)dthe total organic content (TOC)

Experimental

The experimental procedure started by creating synthetic LDGW safipdg were prepared

by mixing 0.500 g Detergent/Washing agent (ARIELagm@icentratedViountain Spring, Proter

and Gamble), 1.00 g Softener (LENOR Sensitive Softener, Proter and Gamble), 0.200 g corn
oil (VFI GmbH, Austria), and 0.300 g standard nutrient broth (Scharlau, Spain) for every 1 L
of tap water at 40 AC from Debrecen, Hungary
Initially, 100 mL of synthetic GW was used as sample volume. The measured sample was added
to a beaker equipped with a magnetic stirrer and stirred at 800 rpm to ensure sample
homogenization is preserved. A selected volume of coagulant was added to the GW

and the mixture was stirred for 30 seconds after which ssaoiple was extracted using a
syringe from the total volume and let to settle for 5 minutes thereafter pH, zeta potential and
turbidity were measured. This process was repeated with differe

volumes of coagulant everytime to create a desponse curve and from which the optimum
volume of coagulant needed for the range of zeta potential betdedhand +5mV can be
determined and used larger volumes.

At a second stage of the experiment and from the collected data of the adequate volume range
of coagulant foundvith 100 mLsamples, we prepared a 4L sample and used the Flocculator
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(Jartest) to perform the coagulatidlocculation process in detailed version. The flocculator
has an automatic mixing parameter with different speeds and require a volume of 500 mL in
each beaker. After filling each beaker with 500mL of our synthetic ®8\&add the coagulant

and we activate the automatic stirrer at full speed (300 rpm) for 5 min and then we turn to the
slow mixing in different speeds: 10 rpm, 60 rpm, 90rpm and 120 rpm and we repeat the same
experiment for two different slow mixing times5 min and 30 min in order to find the best
condition for which the polyelectrolyte perfostthe best.

After slow mixing is done, the mixture is left to settle and sediment for 20 minutes. pH, zeta
potential turbidity and TOCOwere then measureohd after which we proceeded with a filtration
process and remeasured the mentioned parameters.

Figure 1. Jar Test during coagulationflocculation process

At a third stagewe have used 2 solutions HCI (0.1 mol/dm3) and NaOH (0.1 mol/dm3)

in order to adjust the LDGW to different pH valldgs/ and 10Before and after adjusting the

pH, different doses of the polymer is added to each 100 ml of solution in order to determine the
optimum PE dose each time with each pH alongside with measuring zeta potential, TOC, pH
and Turbidity in order to compare betweall resultobtained.

Results and discussion

This section provides results obtained using ¢h&onic polyelectrolyte (PE) as amain
coagulant. To determine the dose at which optimum coagulation occurs a series of zeta potential
doseresponse curves are created. The results were plottadedndnd thathe optimal range

is between 2.8 mL and 4.7 mL of polyelectrolyte per 100 mLDGW (concentration of 28

mg/L and 47mg/L respectivelgnd theD mV zeta potential value at around &L volume of

stock coagulant solutiowhich is equal to aroun®ImL of polyelectrolyte dose per 500 mL of
LDGW.
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Zeta potential=F(PE dose)
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Figure 2: Doseresponse curve

At a second stage, using the Flocculator-{Jzst), with bigger volumes, we have obtained that

the best conditions for which the polyelectrolyte performs the best is for 15 mL which is a lower
optimum dose than that expected which again shows the impdctha importance of
flocculation on the PE performance. Then we proceeded to use different flocculation time and
speed to determine its impact on the polyelectrolyte performance and we fourmbtthat
potential in almost all conditions is close to 0 mViethproves in one side the effectiveness of

the chosen polyelectrolyte dosad the importance of the flocculation procebsr a
flocculation speed of 120 rpm and flocculation time of 30 min, the turbidity is very close to that
of tap water used in the experiment (4.75 NTU) and this shows the importance of mixing speed
that differs from one polyelectroly{eoagulant)o the other and in this case it is shown that a
120 rpm speedeems tdoe the right flocculation speed for this cationic polyelectrolysxus
However, for the TOC, the results shows similar results regardless of the time and speed change
which shows that PE can be more effective in removing insoluble components.

Table 1: Results of the coagulatiorflocculation process under different conditions

Speed | Dose Ozt:rtﬁ‘ial TOC | pH | Turbidity | Slow Mixing
(pm) | mL) |P (mg/L) (NTU) (min)
(mV)

1 |60 15 189 |5528 |830 |1856 |15

2 |90 15 163 |5333 (839 |1156 |15

3 | 120 15 135 |51.14 |843 |851 15

4 |60 15 128 |51.02 |828 |11.37 |30

5 |90 15 161 |5197 |829 |6.93 30

6 | 120 15 113 |5154 |829 |505 30
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At a last step, the pH test proved that the pH level has indeed a direct effect on the performance
of the polymer, for the raw solution with a pH equal to 7.88,pilgmer optimum amount

(mg/L) that coincides with zeta potential betweBmV and +5mV is shown to be in a range

of [37..42], for the higher value of pH =10, there is almost no change in the optimum amount
of PE [36,5..42], However in lower values of pkud 5, it is clear that the supposed to be an
optimum amount is now more than enough to neutralize the solution as the zeta potential
decreased and so did the optimum amount of PE that now became in the range of [35..38] and
[24,5..26] respectively.

Effect of pH change on the PE dose and zeta
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The TOC values have shown a decrease in all pH levels, For the raw sample and pH 7 the TOC
level (around 50 mg/L) is almost the same as that of the raw sample and it can be explained by
the fact that they have pretty close pH levels (pH 7.88 and pH 7@veowvhen the pH is either

more alkaline (pH 10) or more acidic (pH 5), the TOC level decreased even further and we can
notice a more Natural Organic Matter (NOM) removal efficiency when the optimum PE dose
is applied (TOC around 40 mg/L) which proves itihh@ortance of adjusting the right pH level

prior to the use of the proper dose of coagulant.

Based on the measured values, the PE proved its efficiency in LDGW treatment in different pH
ranges which is an important advantage in the water treatment sector that the coagulant can
work in neutral environment. Moreover, it is also important to noteith@al LDGW, pH is

usually more alkaline ¢21), which in this case, the PE according to the results found, is
expected to work in an effective way as well.

Conclusion

The coagulatiorflocculation process using Polyelectrolyte as the main coagulant instead of
metal salts followed by a filtration process using a slow sand fitulted in a successful
laundry greywater treatment according to the measured quality parameters of BOD, TOC
Turbidity of 6 mg/L, 7.61 mg/L, 1.6 NTU respectively. These results are aligned with the range
of limit values set by the international regulascand standards of greywater reuse.

A further investigation of the efficiency of the cationic polyelectrolyte in treating laundry
greywater under different pH ranges (5,7 and 10) showed that the optimum dose of PE was
reduced from 38 mg/L to ~ 25 mg/L in lower pH (around 5) which can bestaefiective
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solution to use less chemicals in wastewater treataseatcording to previous results obtained

in university of Debrecen, an amount of 248.75 mg/L of iron(lll) chloride and 18 mg/L for
polyelectrolyte was needed to treat mixed greywater and 295 mg/L and 325 mg/L to treat
laundry greywater.

It is interesting to test different types of polyelectrolyte especially stronger base cationic ones
that can retain a high positive charge at high pH vatmeeal laundry greywatewhich is

usually more alkaline (aroundXl)and determine if it is cost effective comparing it with using
metal salts since polyelectrolytes are usually more expensive.
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Abstract

Cherry Prunus cerasysis a tree species belonging to tResaceadamily. It is native to

Europe and Asia. Cherry is most often consumed fresh, as a dessert fruit. It can also be used to
process cherries, such as: juices, marmalades, jaragder to use bproducts, different parts

of the cherry, such as seeds, kernels, pomace, are used to isolate bioactive comdmnents.

aim of this study was to determine the total phenols yield and the antioxidant activity of the
extract from cherry kernels. For extraction, traditional extraction methods -{Bupiid

extraction- SLE) and an innovative extraction methodafNral deep eutectic solvents
extraction- NADES) were used. SLE extraction was performed using different concentrations

of ethanol (0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 96%). The extraction was performed at room
temperature for 24 h, with a shaking speed of 150 NMRRES extraction was carried out using

10 NADES solvents, of which 5 were polar and 5-potar. All NADES solvents in this work

were prepared from organic acids (malonic, citric, lactic, octanidclalecanic) asidrogen

bond donorsHBD) and betaine, choline chloride, glucosénaogen bond acceptorBA).

The NADES extraction was performed with stir
a magnetic stirrer, for 60 miBtatistical significancg < 0.05)of extraction solvents used such

as ethanol in different concentrations, polar andpaar NADES was determined by analysis

of variance (ANOVA).Total phenols in the obtained extracts were determined by the Folin
Ciocaltemethod, anéntioxidant activity determined by the following tests: DPPH, ABTS and

FRAP. In the case of SLE extraction, the amount of total phenols ranged fror8.879¢hg

GAE/g DW. While in the case of NADES extraction, total phenols ranged from21583mg

GAE/g DW. Regarding DPPH, ABTS and FRAP tests, the extract obtained from SLE using

50% ethanol showed the highest antioxidant activigl®M TEAH§, OM 5IBON, 2
Fe?*lg, respectively). Regards to NADES extraction, NADES 1, which base@hatine
chloride:Malonic acid in molar ratio 1shown thestrongest antioxidant value in case of DPPH

test (35.26 OM TE/g) and ABTS t estNADES4. 55 ON
(Lactic acid:Glucose=5:§ howed t he highest reduci n’dg. power,

Keywords: hydrophilic NADES; hydrophobic NADES; polyphenols, antioxidant activity
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Abstract

Polycyclic musks are aroma compounds used worldwide as substitutes for natural musks, which
have become ubiquitous pollutants in the environment. Theldaseld input and partition
behavior of musks in sediments and fresh water are important for undergttémelr fate in

the aquatic environment. In this study, a 10 sediment samples were collected and used to
determine three polycyclic musk®nalide, galaxolide and cashmerail three pollutants

were detected in the sediment of the Danube River, bugrinlow concentrationg& 2 ng/L)

In the article,the exsity passive methodology of sediment sampling was applied. For this
purpose, silicone rubber sheets were used so that, after establishing equilibrium relations
between sediment and polymer, the concentration of musk could be deterRetathns of

two important parameters for risk assessmigaely dissolved concentratioy) in the pore

water and the accessilieeleasable) concentration in the sedimeniof were deviated the
most i n t he,vtletbta@Qyivaiueslob0D@3Ing/lt fgr Galaxolide afidnalide,

and 0.02 ng/L for Cashmeranhe highly significant linear isotherms for musks obtained by

the method of equilibrium passive sampling confirmed the partition driven nature of their
exchange between water and sediment for the investigated sediments.

Keywords:polycyclic muskgpassive samplingsediment, Danube

Introduction

Syntheticmusks(SMs) are aroma compounds that are used worldwide as substitutes for natural
musks, and mainly used in the production of household and personal care pitddaeisat.,
2023).Due to their low price and widespread availability, the global production and
consumption of SMs are increasing rapidly, particularly polycyclic muskM@®, galaxolide

and tonalidelermann et al., 20Q0Galaxolide and tonalide have been listed as high volume
chemicals by the United States Environmental Protection AgérpegGazpio et al., 2012

They can be found in hair care, body washes, toilet soaps, skin lotions as well as makeup
products Lu et al., 2011 Their rapid increase in use worldwide has been primarily due to their
economical substitute faratural musk fragrance&qo et al., 2018 Recently, occurrences of
polycyclic musks have been frequently reported in sewage influents, efflskewiige surface

water and sediments across several major metropolitan regions.

After application,PAMs could be directly discharged into the aquatic environrP&ls in
environment are also traced from the effluerdekage treatmepliants, due to the incomplete
elimination of SMs in the sewage treatment plants. Despite the application of advanced
biological treatment strategies, the removal efficiencies for galaxolide, tonalide, and musk
ketone were often lower than 60%dng et al., 2021l Also, PAMs have been detected in
sediments, surface water, air and biota, suggesting that these contaminants are ubiquitous
throughout the environment ishnamoorthi et al.,, 2031 High percentages of AMs
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especially galaxolide and tonalide, were found in blood plasma samples of healthy young adults
from Vienna, AustriaKiutter et al., 2000

Passive sampling methods (PSMs) allow the quantification of the freely dissolved concentration
(Cw) of an organic contaminaimt pore wateeven in complex matrices such as sedimezus.

is directly related to a contaminant's chemical activity, which drives spontaneous processes
including diffusive uptake into benthic organisms and exchange with the overlying water
column. Consequently Cw provides a more relevant dose metric than total sediment
concentration. Recent developments in PSMs have significantly improved our ability to reliably
measure even very low levels©iv (Mayer et al., 2013)Applicaion of PSMs in sediments is
preferably conducted in the equilibrium regime, where freely dissolved concentrations in the
sediment are wellinked to the measured concentration in the sampler via anspgefic
partition ratios.

Based on previous research on hydrophobic organic contaminants, it is concludéd that
allows a direct assessment of 1) contaminant exchange and equilibrium status between sediment
and overlying water, 2) benthic bioaccumulation, and 3) potential toxicity to benthic organisms
(Mayer et al., 2013; Rusinaet al., 2018¢cordingly, the aim of our work was to demonstrate

that the use of PSMs to meas@e of specific emergent contaminants such as polycyclic
musks provides an improved basis for mechanisticetstdnding of fate and transport
processes in sediments and has the potential to significantly improve risk assessment and
managerant of contaminated sediments.

Material and Methods

The sampling was performed Mov 2012. For this investigation, 10 samples of bottom
sediment fromdifferent sites of Danube Riverthrough Serbia Apatin- D1 (1401 km),
Labud-mDj2al|(al 367 kD®B) ,( 1Ne6dat i-Korh (1275 iBng, Ragno Ostrvd5
(1257 kmpe Gangaj ka7, (Kmilida rkiD8)(1,199 Rre)|Réeopek g
D9 (1141 km), DubravicaD10 (1103 km))werecollected using a grab sampler (Fig- Al
sediment samples weadalyzedn the laboratorof Research Centre for Toxi@ompounds in
the Environment RECETOXBrno, Czech Republigfter two days

19E WE e

Figure 1.Danube River sampling sites
Passive sampler analysis

As part of the study, transparent strips of
thickness 0.5 mm, were used as sorption media of passive samplers. Before use, the silicone
strips were extracted with ethyl acetate in a Soxhlet extractor to remmpa@ymerized
monomers, followed by methanol extraction to remove other impurities. Sorption media of
passive samplers were dosed with performance reference compounds (PRC), using a mixture
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of water and methanoPolycyclic musks were analyzed using a GC 6890 (Agilent, USA)
coupled with an MSD 5975 mass spectrometer (Agilent, USA) operating in El+ mode.
Compounds were separated on an3H®MS col umn (fi Il m 30 m x 0. 25
ion mode (SIM). Helium wagsed as mobile phase at 1.2 mL/min and constant pressure

Figure 2. Preparation of passive sediment samplers

Results and discussion

Determination ofCw hydrophobic organic compounds in water samples (by active sampling)

is often associated with problems of incomplete phase ("unfinished") separation between bound
particles and dissolved analyte and adsorption on sampling instruments such as filteassand gl
bottles. These effects are even more pronounced for pore water, even if it were possible to
obtain large amounts of pore water necessary for satisfactory analyte detection. An alternative
is the application of passive samplers, whattcumulate compounds mainly through the
aqueous phase. When equilibriumisreackdc an be esti mated t hrough
partition coefficient (Kpw) and the measured concentrations in the sampler (Cp).

The usage of passive sampling providing estimates of both bioavailability parameters, i.e.
contaminant's accessibility in sedimé@ioc) andCw in pore water. Equilibrations of passive
samplers with sediment at largely different sanigediment mass ratios, allow construction

of a part of a (de)sorption isotherm, which yields @wvein the pore water at a low sampler
sediment ratio (minor depletion of the sediment phase) and the accessible or releasable
concentration in the sediment at high sampkimat ratio (maximum depletion of the
sediment phase).

Table 1.Limit of quantification of selected PAM compounds during passive sampler analysis

LOQ
Compound logkew Ne (ng) cwngil)
Galaxolide (HHCB) 5,32 2,2 0,003
Tonalide (AHTN) 5,29 1,9 0,003
Cashmeran (DPMI) 4,50 2 0,02
Plots of freelydi ss ol ved concent il rightoyimsis) dndeaccesSible 0 , n

concentrations expressed on amor photulsleftor gani
yi axis) versus the locations on th&xis (Fig 3.) The locations are ordered in downstream
direction but the distance on th&xis does not reflect the actual distance, neither do the
connecting lines represent the oncentrations in between them. Open, gray and black filled
markers indicatesbc <0.001, iocO0 . 001 b u hoc @M.. M &tivayr Oatapfor a

| ocation marked with a A+0 passed the qualit
The detected concentration levels of polycyclic musks were very low (< 2 #g/kjte D8,

musk showed some high@w, levels but these can only be considered indicative as the results

did not qualify For musk cashmeran, logKc deviated from the unity line but not significantly,
considering its large variability (s = 0.4 log unit).
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Figure3. Profiles of freely dissolved concentrations in pore wateraaadlable
concentrations in the sediment of the Danube River

Conclusion

Based on the overall analysis of the obtained results, it can be established that the Danube
riverbank flow at the territory of Serbia have significant potential pollution sources of aquatic
systems withpolycyclic musks which is important information to conduct more extensive
monitoring and prevent further direct discharge, as well as disposal of ambalage that containing
these pollutants by adequate controls, thus diminishing the extremely negative ecotoxicological
effects currently present in the aquatigstem. Within the framework of such a systematized
research process, it would be necessary to include more media (biotic and abiotic) in the
analysis as well as more specific points.
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Abstract

This work aims to investigate the mechanical characteristics and biocompatibility of two
novel titanium alloys, Til5Mo72/5TalSi and Ti20Mo7Zr15Ta0,758hese samples have
previously undergone cutting, griimg, polishing, and chippingThe studied samples were
subjected to electrochemical, metallograpmd corrosion behaviofil5Mo7Zr15TalSi and
Ti20Mo7Zr15T&.75Si, the study samples, have demonstrated high corrosion potentials, lower
corrosion rates, and consequently higher corrosion resisttmsammary, this study's data
indicates that both alloys exhibit good corrosion behavior.
Introduction

Biomaterials science has created new materials that can solve many of the medical
issues of today and extend and improve human life because of the ongoing relevance of research
in biology, chemisly, engineering, and medicind®ut as life expectancy has grown in
developed nations, so too has the number of elderly and obese people. The latter is a result of
leading a more sedentary lifestyle, which increases their risk of developing chronic
musculoskeletal conditions like ostgthritis, which is especiallgommon in the hips and
knees, and necessitates more frequent surgical implant repairs.

The new Ti alloys with different Mo content were created by vacuum arc remelting, and
this study examined their microstructure, microhardness and corrosion behavior.

Experimental

In order to perform various experiments and ascertagnetiiect of molybdenum
addition in one of the samples, we have analyzed two different compositional alternatives of
new alloys containingitanium, molybdenum, zirconium, tantaluend silicon. This has
allowed us to obtain the properties of the alloys. Sample 1 composeti5MoliZr15TalSi
(62% Ti, 15% Mo, 7% Zr 15% Ta, 1%Siand Sample 2 composed oRTMo7Zr15T&).75Si
(57,25% Ti, 20% Mo, 7% Zr15%Ta,0.75% Si) are the chemical compositions of the alloys
under study. Higlguality elements, such as Zr (99% purity), Mo (99%tguTa (99% purity)
and Ti (99% purity), were provided by Alfa Aesar through Thermo Fisher Scientific as raw
materials. These alloys were produced at the. @lsachi Technical Faculty of Merials
Science and Engineerirggnploying a vacuum arc remelting furnace (VAR), which used the
heat generated by an electric arc between the electrode and the ingot to fuse a consumable
electrode in a vacuum at a measured pace. The alloys were centrifuged, remelted six times
(three timedor each portion) in an inert@on environment in order to attain a sufficient level
of homogeneity, and then solidifl as an ingot. The new TiMoZr$aalloys were developed
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using arc melting because it yields the purest ingots possible. Las Palmas de Gran Canaria
University received a portion of the ingots for testing and preparation.

Initially, a 4:1 ratio of epoxy resin was added to molds to prepare the surfaces of the two
samples for embedding. That is to say, one drop of catalyst was added for every four drops of
resin. The samples were then cut with a Buehler IsoMet 4000 presmioiiBuehler, Lake
Bluff, IL, USA) longitudinally at a thickness of 1 to 1.5 mm.

Furthermore, the cutting tool was used to make vertical cuts that were roughly 0.5 mm thick.
Next, utilizing the Struers TegraPbl polishing machine (Struers ApS, Ballerup, Denmark),
grinding and polishing were done in two steps: first, with progresgitsilicon carbide papers

from 280 to 1200, and then, for the final polish, with 0.1 microns of alpha alumina suspension
to polish the surfaces to a mirror finish. The experimental procedures followed ASTM E3
11(2017) for the preparation of samples fatatlography.

In order to eradicate any remaining dirt or contaminants, the samples were lastly
submerged in a-HDbDeauéedr adas&Jbbhrasdpsi ceceldna,om J.
Spain) for ten minutes$:or peer review, see Bioengineering 2022, 9, x. 4 of 23 surfaces with a
mirror-like sheen using an alpha alumina suspension. The experimental procedures followed
ASTM E3-11(2017) for the preparat of samples for metallography

In metallography, the phases and compounds that comprise a metallic material are
arranged spatially along with any impurities or possible mechanical flaws.

The AxioVert.A1 MAT ZEISS optical metallographic microscope (Jena, Germany) was used

to take surface images of each specimen in order to examine the microstructure.

The attacked surface of each sample was photographed after it was immersed in Kroll's reagent,
which is composed of 20 mL glycerin, 30 mL hydrochloric acid, and 10 mL nitric acid, at
intervals of roughly 15 s. Three attempts were made to complete the test.

For the electrachemical tests, the samples were sequentially added to an
electrochemical cell that had three electrodes: the samples functioned as the working electrodes,
the reference electrode was a saturated calomel electrode, and the counter elesrade
platinum electrode.

To conduct the tests, the area of each sample was established. The Grifols Laboratories' Ringer
solution (Barcelona, Spain) had the followin
27.2, K+ 5.4, and Ca2+ 1.8.

The BioLogic Essential SP50 potentiostat (SeyssiARariset, France) was utilized to perform
Corrosion Potential, Corrosion Rate, and Electrochemical Impedance Spectroscopy. The

experiments were conducted in an aerated Rin
The corrosion potential was measured using the "Ecorr vs. time" technique over the
course of 24 hours, with potential valwues of

or 200 mV apart. The acquired data were plotted as a potential vs. time ghagth,cauld
exhibit a trend toward passivation or corrosion or stay constant over time.

These experiments were conducted using'tleear Polarization" approaclkand the
viability of the approach was confirmed by entering the sample surface area value anrd the 20
minute test period. The potential scanning, which was conducted with data collected every 0.50
seconds, showed a 0.167 mV/s timaiation relationshipbate en 1T 0. 025 and 0. 0:
the open circuit potential (OCP) and an intensity that remained at 100% throughout #$s proc
The corrosion rate estimates for each sample weredbhtermined using ECab's "Tafel Fit"
method after these linear polarization curves were presented.

"Potential Electrochemical Impedance Spectroscopy” was chosen for the impedance
measurement, and the surface value and thenfimeite measurement period were input. For
every sampl e, this measurement was done sev
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solution, with N 10 V for the maximum and
Bode and Nyquist diagrams were used to illustrate these data.

In compliance with ISO 14577:2015, 10 measurements were made for each sampl
applied load in this case, 1, 5, and Ifid using the Future Tech FH&10 hardness tester
(Kawasaki, Jaan) As the stress increases, the mark may include pieces from several phases,
giving an approximate measure of the material's overall hardness. It is possible that the mark
will only be found in one phase when relatively light weights are positioned, makiogsible
to evaluate the hardness of that phase. Then, usindg#eeved diagonal lengths, the Vickers
microhardness values were automatically calculated by the iVicky software (v2.0, Sinowon,
Dongguan, China). Plotting the quantity of indents made against the scan length was done.

Results and discussion
1) Potential (Ecorr)

ECorr

~m—Ecorr Samplel Ecorr Sample2

0,1

0
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Figure 1. Corrosion potential curves fal5Mo7Zr15TalSi and Ti20Mo7Zr15Ta0,75Si

As the Molybdenum in the new Ti alloys increase, the corrosion potential becomes more
negative. In Figure 1., we have the corrosion potentials for Samplel Til5Mo7Zr15TalSi and
for Sample2 Ti20Mo7Zr15Ta0,75Si. It can be observed that Samplel is passwhtiag
Sample2 slowly corrodes.

1) Electrochemical impedance spectroscopy (EIS)

Bode Phase
——Bode Phase Samplel Bode Phase Sample2
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Figure 2. Bode Phase curves 1015Mo7Zr15TalSi and Ti20Mo7Zr15Ta0,75Si
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The Bode Phase &amplel(Til5Mo7Zr15TalSi) and of Sample2 (Ti20Mo7Zr15TalSi) has a
difference between the phases (see Figure 2). Samplel have a low angle beside Sample2 which

itEs angle is a little bigger. Because of th
resistance.
Bode Impedance
Bode Impedance Samplel Bode Impedance Sample2
5
4,5
4
c 35
S,
N 2
3 2
1,5
1
0,5
0
-2 -1 0 1 2 3 4 5 6
log(freq(HZ)), log spacing

Figure 3. Bode Impedance curves Tat5Mo7Zr15TalSi and Ti20Mo7Zr15Ta0,75Si

Using Figure 3 we can verify what it is said above that samplel has a higher impedance level
that means it is much more resistant to corrosion than Sample2.

Conclusion
From our analysis we can confirm that Samplel with only 15% Mo is presenting good
properties like good corrosion resistance and passivating capability. If we increase the percent

to 20% Mo these properties diminish and from that Samplel cavitiheut fault the future
material for biomedical applications.
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Abstract
Two different synthetic routes were employed to modify surface of graphitic carbon nitride (g
CN) with copper nanoparticles (CuNPS)ructure, morphology and CuNPs distribution on pre
synthesized-CN surface are characterized by-mH, XRD and TEM. Results suggested that
the simpler method based on mixing of precursors in inert atmosphere and room temperature,
resulted in bette€CuNPsdistribution compared to method which used refluxing as aistep
synthesis.

Introduction

In the pursuit for Agreenfi semiconductor mat
of the Solar spectra, g-CN emerged as suitable candidate. This miees material can be

easily synthesized by sirdgp thermal treatment of nitrogeith precursors like urea or
melamine. Usually formed as 2D material, it consists e§tiriazine units, interconnected by

Van der Waals forces, forming layers similagraphee sheets. With the bulk band gap energy

of about 2.7 eV, it is capable for visiblght absorption, while high negative potential of
conduction ban@=-1.3 V vs NHE) enables easy formation of reactive oxygen species (ROS).

It is used in different photo induced processes like photocatalysts in water splitting [1] or in
photoionization in free radical polymerization [1]. Additionally, special interegivisn to its
antibacterial ability: 2D materials can physically damage cell membraansing cellular
dysfunction and leakage of cytoplasmic components [2] or cell damage can be induced by
reaction of photogenerated ROS with phospholipid molecules from cell membrane [2].
However, major drawback for wider usage o€l is fast recombination of photogenerated
charges. Many different approaches have been probed in order to overcome this issue, including
morphology control, surface modification or doping with metal ions amchdtion of g
CN/metal heterojunctions [2]. In this approach, nitrogen atoms act as anchors and can act as
homogeneously distributed sites for adsorption of metal nanoparticles. Different metals (Fe,
Zn, Ni, etc.) [2] were used in this approach, but mdiledsAg and Cu were of special interest

as they alone exhibit also an antimicrobial activity.

Our recent study [3], has shown that copper and its oxide also have significant antimicrobial
activity, proven in cases dscherichia coli, Staphylococcus aureasd Candida albicans
Antimicrobial effect originates from layer of copper oxide formed at the microbial cell wall
after CuNPsadsorption, which prevents normal cell function, and subsequently leads to its
death [3].

In this study, focus was on finding appropriate route to evenly distri@ultdPson the surface

of the presynthesized ¢CN. We expect that, comparing to pristin€dl, Cudecorated ¢CN

would exhibit reduced recombination of photogenerated charges, which can be beneficial for
its photocatalytic performance, while, in the same timantimicrobial efficacy can be
improved, comparing to boindividual componentsf heterojunction.
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Synthesis of GGCN nanocomposites
Two synthetic procedures were used for the preparation-gfCN nanocomposites. Sample
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adjusted to 3 by hydrochloric acid, J.T.BaKewas stirred with ¢CN (30 mg). Upon mixing,
ascorbic acid (13.2 mMBigmaAldrich) as an antioxidant was added. The color of the reaction
mixture changes fromnilky white to yellowish, indicahg some reduction potential of ascorbic
acid, as well. Finally, after 30 min, sodium borohydride (13.2 i8imaAldrich), as strong
reducing agent, was added for complete reduction éf, @thich isfollowed by immediate
change in colation of the reaction mixture to dark green/grey. The reaction under Ar(g) was
left for 48 h,during which there was a gradual change in color towfadk dark yellow The
ultimate suspension was left to rest for 24 h, after which it was rinsed with water several times,
dried, powdered, and characterized.
Cu-CN-2 was prepared on reflux, in the round bottom flask. InitialfGNy (0.05 g) was
suspended in 20 ml agueous solution of sodium hydroxide (0Aldvich). L-histidine  mM;

Ferak, Berlin

as a reduci

ng

agent ,

h. Finally, Cd* (1 mM) was injected, anthe reaction was continued for the next 1T here

was a change of color from milky white yellowish

Af ter

temperature, it was left to rest, and, further prepared for the characterization as described above.
Structure and morphology of samples are characterized Xisiag diffraction(XRD, PHILIPS

1050 Xray diffractometer using Ni i | t er ed

Cu
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K U -Bremtdnio dotusimgn a n d

geometry)Fourier transform infrarespectroscopyHT-IR, ThermoScientific Nicolet 380) and
transmission electron microscoffyeM, JEOL-JEM-2100, 200 kY techniques.

Results and discussion
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Figure 1. a) FAIR spectra and b) XRD patterns of synthesized samples
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FT-IR spectra of obtained samples are presented in Figure 1a. Three weak bands with maxima

at 3277, 3189 and 3086n ! originate from NH stretching vibrations, whileamdswith

maxima placed between 1632 and 1206 amginate from GN and C=N stretching vibrations

of heterocycles. Together with band placed at 803 timat is assigned to breathing mode of

triazine rings, all these vibrations are characteristic f8N\g[1]. FT-IR spectrum of C+CN-1

sample follows up the same pattern, while in the spetbf C4uCN-2 wide band placed at

about 1000 cm (pointed by arrow) can be assigned to@Hbrations of residuall-histidine

[4]. No band that can be assigned toi@bond (at about 530 chhis detected in Cu decorated
samples. Howevehesides difference in peaks intensighich in the case of CGGN-2 can be

assigned to presence of residues-tidtiding there are no distinguished features in the spectra

of Cu-decorated samples that can indicate copper presence in the samples.

XRD patterns of synthesized samples are pre:
(usually indexed as (002)) corresponds to Hplanar stacking of trs-triazine layers, while

low-i nt ensity peak a-planelskuctBril Adacking siestratine sinitsi n
(indexed as (100)). XRD patterns of both-@ecorated samples are characterized by both
peaks. No additional copper (at about 43.7 c
seen in diffractograms, probably due to detectiontlpf the instrumental method However,
comparing to XRD pattern of pristine@N, main diffraction peak of GCN-2 is shifted
towards 27.76A which indicates additional st
decreased from 0.323 to 0.321 nm. Such a feature is not desirable as it promotes fast
recombination of photogenerated charges. In the same timefjcgighiowering of relative

intensity of lowangle peak indicates on some defragmentation-planar packing of triazine

units.

Figure 2. TEM micrographs of a) €&N-1 and b) CeCN-2 (insets: higer magnification)

TEM micrographs (Fig. 2) gave final evidence of successful anchoring of copmeChin
surface. Firstly, synthetic route had obvious influencg-@N matrix: whileCu-CN-1 consists

of interconnected nanoflakes making one homogeneous structure characterigt€Npg-

CN matrix in Cuw-CN-2 nanocompositess partially defragmented in individual sheets.
Furthermore, although presencesGfNPswith the sizes in the range from 5 to 10 nm, is
obvious in both samples, their distribution is more homogeneoGs-DN-1 sample. In Cu
CN-2 sampleCuNPsare partially capped with-histidine: its terminal carboxyl (hydrophilic)
groups canot a n cgrGiNrsurface resulying rino lpsk didmiogeneous Cu
nanoparticleglistribution in CdCN-2 sample.
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Conclusion

Two different synthetic routes were employed in decoratingpnéhesized @ N with CuNPs

FT-IR measurements showed no presence of copper related oxides in ostanpdels, while

XRD measurements pointed on defragmentation-@MNgmatrix in Cu-CN-2 sample. TEM
micrographs confirmed presence of CuNPs formation in samples obtained by both synthetic
routes: however, simpler fiin beaker o method
on the surface of preynthesized-CN, compared to reflux method.
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Abstract

Considering the vast range of potential uses and the possibility of intrinsic defect
engineering in the perovskite structure, bismuth ferrite (Bs#BGO) is still being extensively
researched. BiFe3emiconductor defect control may offer an essential approach to overcome
unwanted constraints, such as high leakage current, which is linked to the existence of oxygen
vacancies (VO) and Bi vacancies (VBi). Our study proposes a hydrothermal method for the
reduction of the concentration \@gi during of BiFeQ ceramic synthesis [1].

The low conductivity ptype BiFeQ ceramics have been achieved by utilizing hydrogen
peroxide (HO) as part of the media. Hydrogen peroxide acted as the electron donor in the
perovskite structure, controllingsi in the BiFeQ semiconductor, which caused the dielectric
constant and loss to decrease along with the electrical resistivity. When comparing the
hydrothermally synthesized BFO ceramic, using a hydrogen perasgisted method to two
different BFO ceramics used as mefieces, the reduction of Bagancies highlighted by FIR
analysis (fig. 1a) had an expected contribution to the dielectric characteristic, decreasing the
dielectric constant (fig. 1b) (with approximately 40%) and loss (fig. 1c) (three times), along
with an increase in electrical isvity (fig. 1d) (three times).
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Fig.1 (a)FT-IR spectra of the samples in the range of 48@0 cm!; The frequency
dependence of (b) the dielectric constant and (c) dielectrib)ds&IR spectra (delectrical
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Abstract

Polymerperovskite nanocomposites have attracted the attention of researchers as
multifunctional materials for the development of flexible components/devices with many
significant technological uses, in which the favorable characteristics of inorganuskiero
nanofiller and organic pgier are effectively integrated [1].

Nanosized filler polymer composites exhibit outstanding properties due to the unique
characteristics of nanoparticles, such as the high sutdagglume ratio and large interfacial

area formed between the matrix and nanoparticles, with enhanced mecleeatetal, and
thermal properties. Nanocomposites that combine the advantages of polymer and filler
(ceramics) can be processed more easily and are viable alternatives to plain/doped ceramic
materialg2].

The procedure for obtaining the hybrid material consists in mixing the precursors in a mass
ratio of 20:1 (PolyvinylpyrrolidonkaMnOz:Ag) and dispersing them in distilled water. The
resulting suspension was stirred for 2 hour s
The resulting viscous mixture was cast into thin film € &am thickness on a flat surface
(polypropylene film) andiried at room temperature for 12 hours. The polypsovskite film
wastriturated until a homogeneous mixture withahgrain size (up to 1 mm) was obtained
and then dried in a forced convection oven,
The major advantage of this method is the obtaining of nanomaterials with small dimensional
distribution, of nanometric order, in a relatively short time interval, with controlled morphology
and uniform distribution of particles, and with a large spesiiidace area. Another advantage

of this method is the better control over the growth rate of the particles, at a relatively low
working temperature (80 AC).

To determine the crystal structure, the obtained hybrid materials were characterizedyby X
diffraction, UV-VIS and RAMAN spectroscopy. Also, to highlight the morphology of the
particles, the scanning electron microscopy was used.
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Abstract

Quality control of air in urban green areasban parks are rarely studied spaces, and this paper

is based on research on the effects and impacts of microclimatic parameters on the detected
suspended particles (PM 2.5 and PM10) with a multidisciplindhyance on public health and

the quality of life of Novi Sad citizens. Excessive urbanization of urban environments and
global migrations are among the most important causes of increased concentrations of air
pollutants, even in urban green areas sughadss. This scientific research is part of a project

focused on the effects and discrepancies of microclimatic parameters on detected
concentrations of total suspended particles in the city's green parks in Novi Sad. Three urban
parks of different sizes dnlocations with varying microclimatic influences were selected.
Measurements of suspended particles (PM) we.]
Park (DP), and Limanski Park (LP) using a mobile device Aeroqual Series 500. At each location

(FP, DP, IP), 10 measurements of suspended particle concentrations were conducted, with the
device reporting changes in detected particle concentrations in real time. The results of the
measured concentrations of suspended particles indicate variations in detedtel@ p
concentrations, with PM2.5 ranging from 4 t
range of 7 to 40.1 e€g/ m3. The measurement pe
12:00 to 17:30, with measured temperature fluctuations from 24.130. 0O AC and me:
relative humidity oscillating between 39.1% and 54.4%.

Keywords:. air quality, suspended particles PM 2.
urban growth.

Introduction

According to reports from the World Health Organization (WHO), approximately 90% of the
world's population lives in areas that exceed the concentrations deemed safe in prescribed air
quality guidelines [1]. Particulate matter (PM 2.5 and PM10) in the &ighly respirable and,

as such, very harmful to human health. In recent times, it has garnered significant attention from
experts, legislative and regulatory bodies, as well asgoerrnmental and civil sectors, along

with the general public [2].The sidicant global migrations and the increase in the population

are accompanied by urbanization and economic activities. According to United Nations
projections, 68% of the world's population will live in cities by 2050. Therefore, it is crucial for
cities b implement adequate measures to protect the health of their residents and the
environment, as these areas are closely interconnected [3]. This trend of urbanization and
population migration is also evident in the city of Novi Sad, which serves as theistdative

center and seat of the autonomous province of Vojvodina. Atmospheric particles (PM
particulate matter) represent microscopic suspended particles in Earth's atmosphere, consisting
of solid or liquid matter. Anthropogenic particles are formethducombustion processes, such

as diesel fuel soot, during photochemical reactions like urban smog, from vehicle exhaust
emissions, industrial facilities with higlemperature processes, cfiséd power plants,
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foundries, steel mills, internal combustion engines, waste incineration, as well as from the
resuspension of dust originating from construction sites [2].

Clean air is a fundamental need for every human being, especially in urban ecosystems where
lifestyle and high population density lead to a rapid increase in the number of passenger cars
and urban public transport on city roads, accompanied by a risegoristruction industry and

the number of construction sites. If we consider all the negative impacts on air quality in urban
environments, we can identify the benefits of improving public health and reducing pollutants
of anthropogenic origin (urban traff industry, construction sites, and others). Knowing that

the most numerous visitors to city parks are children and elderly individuals, who represent the
most vulnerable groups that are most affected by polluted air, measurements of air pollution
with suspended particles PM2.5 and PM10 in these locations are crucial. This is particularly
important because such measurements are not covered within the framework of the national air
quality monitoring in Novi Sad.

Experimental

For indicative air quality measurements, we used the mobile device Aeroqual Series 500
monitor, which measures and records changes in pollution levels itimnealThis device

operates based on the use of sperimeable sensors that are sensitive tamuarparticles and

gases. This technology combines smart measurement techniques and semiconductor sensors
based on metal oxides that exhibit changes in electrical resistance in the presence of the
measured gas. The sensors are housed in a replaceablenseawisibrat connects to the base of

the monitor. Each sensor head contains only one gas or particle sensor. The sensor head uses a
built-in fan for active sampling, directing air towards the sensor, after which the air exits on the
opposite end. The devicilizes a longlasting lithium battery. The device's screen displays the
minimum, maximum, and average values of the measured gas in ppm or mg/m3 [8]. The sensor
head for measuring PM2.5 and PM10 particles has the following characteristics: the
measuremernrange is from 0.000 to 1.000 mg/m3, with a laser particle counter, a minimum
detection | imit, and a resolution of 0.001 m
reading). The sensor head operates itadfO-t emper
90% without condensation [9].

For this research, air quality measurements of particulate pollution PM2.5 and PM10 were
conducted in three city parks that are considered natural monuments and are under state
protection. The selected parks vary in size, occupying different areas, atmtates in
different parts of the city, each surrounded by varying levels of traffic frequency. These parks
were included in the study with the aim of assessing air quality, detecting possible pollution,
and comparing the results with measurements framydar 2020 [2]. The research aims to
propose measures for further reducing potential environmental pollution and influencing more
aggressive greening efforts on other public areas in the city, including the construction and
development of new city parks.
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Table 2 Average values of measurements

Temperature Relative PMzs ~
(pAC) humidity (%) | ( O gy m "Mw( OgY
Location| 2020 [ 2023 | 2020 | 2023 2020 2023 2020 2023
FP | 18.35|28.35| 48 |4265] 09 52 | 105] 9.4
DP 2201 | 243 | 415 | 536 | 45 | 162 | 105 | 23.8
LP 225 | 25.16| 41 |48.77| 25 | 124 ] 55 | 356

PMZ.S P'\/IIO

20 40
15 30
10 I 20 I

5 10

0 I H » - 0 | B m

FP DP LP FP DP LP
m 2020 m 2023 m 2020 m 2023

Picture 1 Comparision of particulate matter average values

Results and discussion

The benefits of spending time in urban nature/city parks are significant for both physical and
mental health. There are several hypotheses regarding the positive effects of being in nature on
the human body, especially for modern individuals who often thhekiime to venture into
natural settings during their workweek or weekends. Improving air quality can result in
sustainable health benefits, including reducing air pollution levels, which can lead to a decrease
in premature deaths and diseases suchrakestheart disease, lung cancer, and chronic and
acute respiratory illnesses, including asthma. Implementing sustainable environmental policies
to reduce air pollution and mitigate climate change can yield multiple interdisciplinary benefits
for urban reglents, especially in the transportation, industry, and construction sectors. These
benefits include noise reduction and more. Environmental air pollution, both ambient and
indoor air, is gaining increasing importance in the healthcare sector every gemuylarly

when polluted air represents a significant ecological risk to human health, alongside climate
change. Each year, it is responsible for nearly 7 million deaths that can be attributed to global
causes [1].

By analyzing the measured average values of suspended particles in the city parks, specifically
at the locations FP, DP, and LP, in the year 2023 and comparing them with the results from
2020, the following conclusions can be drawn:

1. In FP, the measured values of PM2.5 and PM10 have decreased compared to 2020.
PM2.5 values exhibited a more dominant drop, decreasing by 43,3%, while PM10 values
decreased by 11,7%.

2. In DP, the values in 2023 have increased compared to 2020. PM2.5 values have risen
by a factor of 3.6 and PM10 values have exhibited nearly identical growth, increasing by a
factor of 2,26.

3. In LP, there has been an increase in PM2.5 values by a factor of 4.96, and PM10 values
have increased by a factor of 6,47.
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All the measured values of PM2.5 and PM10 in 2023 were within the time range of 12:00 to
17: 30, with measured average temperature f|
relative humidity oscillations ranging from 42.65% to 53.36%. In 2020, thege/e¥mperature
fluctuations were between 18.35AC and 22.5A(
oscillated between 41% and 48%. The comparison between data from 2020 (a year marked by
COVID-19 with restrictive measures promoting reduced humanitaesivand 2023 reveals a
significant increase in particulate air pollution in 2023, especially when considering the
measured values for DP and LP. However, FP experienced a decrease in the concentration of
PM2.5 and PM10.

These noticeable differences in suspended particle concentration are the result of multiple
factors, including: 1. Park Location: Parks located near major urban thoroughfares with intense
motor vehicle traffic and lacking adequate protective green baaidrse lines on the street

side of the park to shield against vehicular exhaust pollution and noise. 2. Population Growth:
An increase in the number of residents over the last three years, which has been accompanied
by a rise in the number of passengehicles on city roads. 3. Construction Sites: The presence

of construction sites, which can contribute to air pollution. 4. Climate Change: The presence of
climate change effects, such as rising temperatures, increased humidity, and moderately gentle
winds These conditions can also contribute to increased particulate pollution, although not to
the same extent.

These factors, combined with the absence of restrictive measures like those implemented during
the COVID-19 pandemic, have likely contributed to the obsenwnedease in particulate air
pollution, especially in DP and LP. It emphasizes the importance of ongoing efforts to monitor
and mitigate air pollution in urban areas. FP, in 2023, shows reduced particle pollution levels
compared to measurements taken inlR@¢ich can be explained by its advantageous location.
This park, of medium size relative to other city parks, is enriched with a substantial number of
trees and shrubs with extensive canopies that serve as an effective green barrier. These natural
featues diminish the potential transmission of particle pollution from nearby roadways and
adjacent residential areas. The abundant presence of canopy and shrub vegetation within the
park creates a robust green barrier, and the park itself acts as an isatdetb@ ecosystem.

These factors, along with favorable climatic conditions, contribute to the reduction of particle
pollution. DP, considered the most beautiful urban park located in the city center, exhibits a
remarkable surge in the levels of PM pagicdetected in 2023 compared to measurements
taken in 2020. This alarming increase can be attributed to the substantial presence of suspended
particles originating from nearby major roadways, as well as the immediate vicinity of two large
construction site (the construction of two extensive underground garages and individual
residential unit projects). Additionally, the park's proximity to the Danube River may also play

a role in this rise in particle concentration. LP, in terms of its surface area, lardlest
compared to the previous two parks. Its location and the proximity to major roadways, extensive
vegetation, and the Danube River, along with several nearby construction sites, directly
contribute to the detected significant increase in susperatadi@ levels in 2023 compared to

2020.

Conclusion

Monitoring air quality in urban areas is becoming increasingly important, with a particular focus
on urban locations that lack automatic stations for measuring and directly monitoring air
quality. The rise in air pollution from particulate matter servesnaalarm for taking necessary
measures in terms of early warning and preventive actions. The data presented in this study
highlights the significance of this research for the public health of the urban population and the
need for installing more monitognstations in city locations not covered by national, local,

122




29th International Symposium on Analytical and Environmental Problems

regional, and national networks. The focus of this study is on air quality in urban parks to
provide better information on air quality and recommendations for spending time in urban green
oases. It's essential to enhance and empower the advantagedaiftdreafn and expand the
existing 100 km of cycling lanes in Novi Sad, suitable fori@ndly means of transportation.

An increasing number of Novi Sad residents opt for bicycles, and the 40,000 residents who
currently use them must be a driving forfoe further investments in new cycling lanes,
especially as electric scooters are on the rise. Consistent enforcement of legal-kgalsub
acts, sound urban planning, and a multidisciplinary approach to expanding green spaces in cities
aim to promote ah improve physical activity as a healthy lifestyle and, of course, enhance
public health for the urban population of Novi Sad.
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Water treatment processes have recently faced many challenges; one of these is the removal of
trace pollutants from biologically treated waters in order to prevent their release into our
environment. Advanced Oxidation Processes (AOPs) based on sulfatal ré@Q )
generation are efficient methods for water treatment that have gained attention in recent years.
Highly reactive S@ can be generated in various ways; one of them is the application of
biochar, as a sustainable and esf$¢ctive carbon calgst of persulfate activation.

In this study, the application of various biochars for the activation of peroxomonosulfate ion
(PMS) and degradation of trimethoprim antibiotic, as an emerging pollutant of surface waters
was examined. Biochars were prepared from different raw matetialsas grass pellets (6P

BC), corncobs (C@C), and poplar wood (PMBC). The effect of pyrolysis temperature (500,

600, and 700C) and ball milling on the adsorption properties and activity of biochars was
investigated. In catalytic runs, PMS concentratiop to 2.0 mM) and BC dose (up to 3000 mg
dnr®) were changed. The contribution of various reactive species was also investigated.
During preliminary experiments, the BCs were used without ball milling, and the dose of BC
and PMS was changed. 3000 mgtBC and 2.0 mM PMS were found to be optimal in terms

of trimethoprim degradation. The activity depended on the raw material, and 719BCPW

78% (CGBC), and 93% (GHBC) trimethoprim elimination was reached after 120 minutes of
treatment. Ball milling higly enhanced the surface area and adsorption capacity, and,
consequently, the activity of BCs. In the case of-billed GRBC, a ase of 500 mg drfiwas
sufficient to degrade 65% and 88% of the TMP with a 0.1 mM and 0.2 mM PMS dose,
respectively, in 60 min. reaction time. However, with a PMS dose of 1.0 mM, trimethoprim
completely degraded within 2 minutes. The-B® was found to be the most efficidat PMS
activation, thus, the effect of pyrolysis temperature was investigated in this case. Even though
the increase in pyrolysis temperature (600 C) results in decreased adsorption capacity,

the reactivity of BC prepared under 70D was the best in terms of PMS activation and
trimethoprim degradation. The contribution of various reactive species, su€@HsSQ ,

and singlet oxygen'Q), was investigated by the effect of radical scavengers, and singlet
oxygen {O) was found to be mainly responsible for trimethoprim degradation. The efficiency
of the BC/PMS process was compared to BOHprocess, as an alternative method, and
BC/PMS was found to be superior. For the B&kprocess, less than 20% of trimethoprim
could be trasformed after 60 min treatment, while using the BC/PMS process, 90%
transformation efficiency was reached using the same experimental conditions.

Based on our results, the prepared BCs are suitable for PMS activation and, consequently, for
trimethoprim degradation. The activity of BC depends on the quality of the starting row material
and the pyrolysis temperature and can be significantly incrdasdxll-milling due to the
increased specific surface area. However, the forf@ed a selective reaction partner, which

may limit the applicability of the method in the case of other organic removal.
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The removal of persistent organic pollutants with a biological effect requires the development
of awater treatmenprocesghat can be used as a supplementary or quaternary privieests
often, chlorinecontaining substances, such as HOG, &ldless ofterCIO;, are used for water
disinfection in drinking water productiohe combination of chlorination with UV photolysis

is called the UV/chlorine process,ase of the Advanced Oxidation Processes (AQd&gjcan

be used to eliminatitaceorganic pdutants The application o€lO- is gettingmore and more
attentiondueto its excellentdisinfecting effegtand relatively high oxidation potenti&dJsing

ClOo, thedisinfection byproducts (including THM&rmationcan be reducedhowever toxic
chlorite andchlorate formatiorand chlorination of organic substances pog®tential risk.

The development of U\LEDs enables theiapplicationin water treatmest especially in the
UVI/CIO: process. The absorption spectraCt®, have a maximum o859 nm € =1250 M*

cm'Y). Thus high intensity UMLED emitting at367 nmis adequate for the efficient photolysis

of ClOz to generate radicals. The GIOV process was investigated in the transformation of
two pharmaceuticals, namely trimethoprim (TRIM), an antibiotic, afiddsouracil (5FU), a
chemotherapeutic antimetabolite; both d&mequently déected in wastewater and surface
waters The effect of pH(3.01 9.0), CIO. concentration(up to 14 ppm), anghhoton flux

(4.44 105 2.49 10> molphotors *dm' %) were studiedClO, was added to the treated solution
every 5 minutes until the target substagcg . & M)was degraded.

The UV radiation decomposes the GMiithin 3 minutes, even at the highest 14 ppm dosage
and lowest photon flux, am@sults in a complex radical set in an aqueous solution, including
reactive oxygen(ROS) and chlorineontaining species (RCS), sucH@asi, 0* 0, -, CIA ClIO*
andClz~. The UV/CIO: method prove to be more effective for TRIM transformation, mainly
due to itshigh reactivity toward®CS The pH has no effect on Ci@ansformation but slightly
affects the transformation rateFJ (pKa = 8.0), as a consequence of the different reactivity of
its protonated and deprotonated forms. The effect of radical scavengers proved that besides
ROS and RCS, singlet oxyget®g) has an important role in the transformation.

The ecotoxicity of the treated samples slightly increased, most probably because of the
formation of chlorinated organic substances and chlorate ions. Results of AOX and ion
chromatographyneasurementsroved the formation of these substances.

Biologically treated domestic wastewater having high(€20 mg ') and HCQ" (524mg L'

1y concentratiomeduced the efficiency of throcess for both compounds with different extend.
The effect of HC@ is complex, as ithangeghe pH to 9and behaves am RCSscavengr
changing the radical set in this way.
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Abstract

Milk and dairy products represent valuable nutritional foods, which bring many benefits to the
health of the human bodf.he nutr i ti onal guality of sheep’
byw he content of essenti al mi n e r aHerefad, thane nt s

evaluation of the nutritional quality, of the sheep's cheese mineral intake is conditioned by
knowing the concentrations of the mineral elements that are part of thisTle®aim of the

paper is to determine the concentratiohsome essential mineral macend microelements:

Ca and Mg, respectively: Fe, Zn and Cu from sheep's cheese and to evaluate the mineral intake
of this food product in the recommended daily diet. The sheep's cheese taken in the experiment

is well represeted in terms of the content of: Ca, Mg, Fe, Zn and Cu, essential mineral elements
with a beneficial effect on the body.the analyzed sheep's cheese were identified high amounts

of calcium ( 4ahd2 \a7g5 emg /ukmg )( 4 4 3 N3 8aurGsdof Zmg / k g ) .
(22.14N1.52 mg/kg) and Fe (9.78N1.29 mg/ kg)
mg/kg). The mineral profile of this nutritional food shows the following decreasing trend: Ca>>
Mg>> Zn >Fe >> Cu.

Introduction

Worldwide, cheese has become a major agricultural proexoceeding the annual production

of coffee beans, cocoa, tea or tobactarrently, cheese can be obtained from sheep, cow, but
also goat or buffalo milk. It serves as one of the good sources of essential nutrients such as
proteins, lipids, minerals and vitamins [1,2]. Cheeses can be classified according to several
criteria, seh as: manufacturing process or country of origin, fat content, type of milk used and
the animal from which it is obtainedhdthe consistency of the varietidsis afunctional food

with an important weight in the human diet, being a rich source of essential nutrients such as:
proteins, carbohydrates, amino acids, fats, fatty acids, vitamins and essential minerals [3,4].
The type of milk used is very important for the quality of the cheBlse.fieep milk is a
valuable product with high nutritional value compared to the milk of other domestic species
being used mainly for the cheese productionie to its protein content with high biological
value, Telemea cheese a$ great nutritional importanc&he special characteristics of the
cheese are given by the significant amount of minerals, beneficial to human nutrition, such as
calcium, magnesium, phosphorus, potassium and soditen.sheep cheese is part of the
category of traditional white brined cheeses from Béetiiterranean countries produced in all
countries of the region under various names: Feta,Telemes(Gréetm)yea/Braila cheese

e
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(Romania); Bjalo salamureno sirene/Bjalo sirene (Bulgaria); Bieno sirenje (FYROM); Mohant

(Sl oveni a) ;

Sjeni cki,

Homol j ski,

Zl a-t ar ski

Vasojevaski, Ulcinjski (Montenegro); Travnicki/Vlasicki (Bostt@rzegovina); Bgaz peynir,
Edirne peyniri (Turkey); Ligvan, Iranian white (Iran); Brinza (Isradkawi (Lebanon);
Domiati, Mish (Egypt)8].

Experimental
Sheep's cheese contains important amounts of essential mineral elements, unevenly distributed
according to a number of factors including: the origin of the milk used to obtain the cheese,
processing and packaging techniques, lete. this reason, knowing the distribution of these
essential mineral elements is very important for assessing the quality of this food pfoduct.
achieve the proposed goal, three samples of different salted sheep's cheese (in brine), were
purchased, from three agfood marketsinf i mi Kk oar a,
of the Banat plain aredor each collection point, were taken 500g of local sheep's cheese
prepared in the months of MayJune of 2023 which (after homogenization) constituted the
basis for the preparation of the samples taken for the analysis. The results obtained from the
anaysis of these average samples were noted in the present paper, according to the place of
collection, as: sample A, sample B, samplé&C@Gncentrations of Ca, Mg, Zn, Fe and Cu from
sheep cheese samples were determined by atomic absorption spectrometry tadbtyl@ne

flame. The concentration of the mineral elements in the cheese samples taken in the experiment
was achieved by the acetylene flame atomic absorption spectrometigdnétliowing a

protocol described b%ogoasaet al [7]. This protocol involves the mineralization of cheese
samples through calcination, followed by the solubilisation of ashes in aciz BIS Nand
measuring the absorbance of mineral elements in the acid sokh®device used was atomic
absorption spectrophotometer in air flarecetylene, brand Varian AA 240 FS, a laboratory
water bath and a thermal regulation electric stove. Also, the reagents used are Nitric acid Merck,
g / d¢rim&cid solution (5 Ne ptandaed sdluhioas far the
analyzed elements: Ca, Mg, Fe, Mn, Zn and Cu, obtained from the concentrated standard
solution Merck Darmstadt Germany, 1000g/ml. The total concentration of analysed
microelements was determined by the relationship:

65 %

(y =

1.39

C [mg/kg=

a®0

whi ch

originate

where:al element concentration read of the de{neg/l); m7 sample mass (g) takémto study

Results and discussion
Theexperimental results obtained from the analysis of the mineral elements in the sheep cheese
samples taken in the experiment are presented in the table 1

Table 1
Total concentration of Ca, Mg, Zn, Fe and Cu in sheep cheese
e . Mineral content, mg/kg of raw product
Specification Ca Mg 7n Fo Cu
Sample A 4835 496 20.17 8.46 0.86
Sample B 5254 405 22.36 9.51 1.28
Sample C 4588 428 23.88 11.37 1.10
Average
values 4892N443N3/22.14|/9.78N1. 07K
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As can be seen from Table 1, thstribution of Ca, Mg, Fe, Zn and Cu in sheep cheese analysed
samples is nomniform, being dependent on the origin of the sample and on the nature of the
analysed elementhe concentration of these elements varies between 0.86 mg/k§2a54

mg/kg Ca.The best represented among the analyzed elements are the macroelements: Ca
(4892N275 mg/ kg) an Micivaleménts weSeNde@tified id murh [dwegr) .
concentrations, their average concentrations
andl . 0 7 NO . 1 7Thergirdetalgrofiwf.sheep's cheese shows the following decreasing
trend: Ca>> Mg>> Zn >Fe >> Cu. Calcium, essential macroelement, indispensable for the
development of the bone system in childhood and adolescence, but also for the maintenance of
bone halth throughout life.

6000

5000 +

4000 +~
) mCa

3000 + = Mg

2000

1000 +~

0 - T T T \

ProbaA ProbaB ProbaC Media

Figure 1. Distribution of Ca and Mg in sheep cheese

Calcium, an essential macroelement, is the best represented among the analyzed elements, the
average concentration of this macroel ement D
macroelement, was identified in much lower concentrations than Ca, bhthiginer than the

mi croel ements: Zn, Fe and Cu. The average co

-

’ l
20
15 ¢~ "Zn
- uFe

] Cu

5

ProbaA ProbaB ProbaC  Media

Figure 2. Distribution of Zn, Fe and Cusheep cheese

Zinc, an essential microelement, was identified in much lower concentrations than Ca and Mg,
but higher than Fe and much higher than Cu. This is the best represented among microelements,
its concentration limits being between 20-173.88 mg/kg. Iron, aessential trace element,

was determined in concentrations between 814637 mg/kg. The average Fe concentration
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(9.78N1.29 mg/kg) is much | ower than Ca and
and higher than Cu concentration. Copper, an essential microelement, was determined in the
| owest concentrations among the el ements ana

Conclusion

Due to the supply of vitamins (A, D, E, K) and minerals (Ca, P, Mg), fatty acids (FA), cheeses

are a basic food that the body needs to function normally. The sheep's cheese taken in the
experiment is well represented in terms of the content of: Ca, MgrFand Cu, essential

mineral elements with a beneficial effect on the body. Increased amounts of calcium and
magnesium, significant amounts of Zn and appreciable amounts of Cu were identified in the
analyzed sheep's cheese. The distribution of minenaegits in the analyzed sheep's cheese
shows unevenness, their average concentratio
Ca, 443N38.64mg/ kg Mg, 22.14N1.52/kg Zn, 9.7
mineral profile of this food shows thellfmving decreasing trend: Ca>> Mg>> Zn >Fe >> Cu.

In the conditions of the present study, it can be stated that the analyzed sheep's cheese can be
considered as a mineralizing food, especially from the point of view of the content of,Ca, Zn

and Mg.
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DIFFERENT CONCENTRATIONS OF BIOSTIMULATORS IMPACT
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(Solanum lycopersicunt..) FRUITS
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Negative impacts of artificial fertilizers on the agmovironment drive farmers to
moderate agrochemicals use. Reduction or abandonment of the easily accessible nutrients
would cause decreases in yields; alternative solutions, such as soil and planulztsts can
contribute to balanced nutrient management. Technologies and nutrient supply solutions of
organic farming systems can serve as an example for conventional farmers to substitute
agrochemicals and to sustain higher vyields, as well as favorabigional quality and
marketabilty. ) )

In this study, two biostimulants (Kondi§glAmalgerof) were applied in three different
doses (2, 4, 6 I/ha) in an intensively managed open field tor8atanum lycopersicum. cv
AUG1357D) cul tivati on sy s46efb 36 0nN9 0S\z).aPhévdppBdd 1HsuONEY
doses were determined as 50%, 100%, and 150% of the suggested values. Tomato plants were
arranged in rows, one plot consisted of 20 plants. Together with control plots, each treatment
was done in triplicate; randomized complete block desigs applied for the total of 21 plots.
Biostimulants were sprayed out in four repetitions, according to the suggested technology of
the manufacturers. Intensive tomato cultivation practices were applied according to the
cultivation practice of the comparowner. After harvesting the fruits in full ripening stage,
homogenates were prepared and colorimetric parameters (L*, a*, b*, CIELAB) were measured
with a Konica Minolta CR 410 colorimeter in three repetitions. Hdgdhd chroma C*), as
well as a*/b* vdues were calculated; data were analyzed usingn@yeanalysis of variance
(ANOVA) (p<0.05). Chroma values were significantly decreased by using the biostimulators
in 2 and 6 I/ha doses. Increases of hue values were experienced after using Konaisoid
4 l/ha doses. The most favorable a*/b* values were measured in the case of applying
biostimulants in 4 I/ha dose. The results suggest that the applied doses had higher impact on the
measured colorimetric parameters, than the biostimulant iBeliaions from the suggested
technology can ruin the color traits of intensively managed tomato fruits.
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Abstract

Y ,SiOs:Pr** is a widely recognized optical material that is utilized for the conversion of visible
blue light into ultraviolefC radiation (UVC), thus producingonceivable antibacterial effects

[1]. The silicate in question exhibits two distinct allotropic forms. The first form is observed at
lower calcination temperatures and exhibit®i@oclinic crystal structure with space group
P21/c (%). The second form, on the other hand, is observed at higher temperatures and
possesses the space group I*/a)(PR]. Nevertheless, the literature often fails to adequately
address the significance of ensuring the homogeneity of the reaction precursor while
synthesizing these silicates. The diffusion coefficient of ions in &0 Y203 is influenced by
temperature, as indicated by their high melting temperatures. This temperature dependence is
observed even at a temperature of 1000AC [ 3]

The objective of this study is to synthesizé*Riopedyttrium silicate using two distinct
methodologies. The initial approach involved the utilization of-gyrghesized oxide
precursors, while the subsequent method capitalized -gnecipitated oxides. Subsequently,

the samples underwent calcination proeess at temperatures of 13¢
respectively, as per the aforementioned methods. In the initial scenario, the discrepant velocities
observed in the hydrolysis and condensation reactions of tetraethyl orthosilicate, as well as the
precipitation @ Y3*, no longer exert an impact on the uniformity of the precursor substances.
The aforementioned approaches offer a precise means of controlling the composition and
uniformity of the synthesized products, rendering them a favorable option for the advancement
of superior materials. The produced materials were subjected to analysis uayndi¥fraction

(XRD), photoluminescence spectroscopy, and first antimicrobial assays.
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Abstract

The aim of the study is to investigate the inhibitory effect of Metoprolol on the corrosion
of OL-45 steel in a neutral 3.5% sodium chloride media. Metoprolol is a part of the beta
adrenergic blocker class that is widely used in the treatment of angantfdilere, and arterial
hypertension. It prevents the heart and the blood vessels from being affected by adrenaline [1].
In this paper, the corrosion inhibition of the drug mentioned was caused by the presence of the
aromatic ring and the functional gmaithat have unpaired electrons, such as the etheric group,
amino group, and hydroxilic group [2]. These functional groups provide the capacity for the
drug to be adsorbed on the metal surface level, thus preventing the attack of chlorine ions from
the corosive environment [3].

The corrosion behavior has been studied using electrochemical techniques such as
cronopotentiometry, chronoamperometry and the Tafel polarization method at a scan rate of 1
mV s?, in the presence and absence of different amounts of the drug. Quantum chemical
calculations have been performed in order to confirm the inhibitory effect of the drug studied.
The basis set B3LYP/81G* was employed to establish the model of the eledrstnucture
of the molecule that permits the accurate calculation of thecolaledescriptors, such as
Enomo, ELumo, dipole moment, ionization energy, and electron affinity [4]. The theoretical
calculus confirms the inhibitory effect of the Metoprolol in neutral media obtained by the
electrochemical methods. This study provides important insights for applicationbng sa
industrial settings by highlighting Metoprolol as a viable corrosion inhibitor for OL 45 steel in
NaCl conditions.
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Abstract

Unlike lentil, chickpea, soybean, lupin abéan alfalfa (Medicago sativa..) represent an
underexplored legume regarding the application in food products intended for human
consumption. Despite being abundant in nutrients such as proteins, dietesy dgsential
polyunsaturated fatty acids, minerals, vitamins and associated total ph&naetslusion in
staple food formulations such as bakery products is scaraessiote explanation for this could

be the presence of antinutrients and beany flavaitfalfa-containing products which humper

its full usage potentiaA simple but effective strategy for overcoming this issue and enhancing
the nutritional and sensory profile of alfalfa as well as the bioavailability of corresponding
compounds is subjectioim bigprocessing treatmerstuch as germinatiorGermination as a
naturally occurring process is also considered convenient regarding enhancemieret ai
bioaccessibilityand releasérom bound complexes with antinutritional factimdegume seeds
Therefore, the main aim of this research was to evaluate the mineral proide@érminaed

(ASC) and germinated alfalfa sefdour (GASC). Additionally,examination was performed on
white wheat flowalfalfa blendscontaining ASCandGASC in different amount® and 10%)
intended for the production of bakery produ&salyzed and quantified were miernd-e and

Zn) and macro(Na, Ca, Mg and K) elements by meansatdmic absorption spectrometer
following thelSO 6869:2000 method

Significantly higher amounts of all analyzed minerals were detectedrigerminaed and
germinated alfalfa seeftbur compared to white wheat flour. Conducted germination altered
mineral profile of the alfalfa flour by inducing amcrease in Ca and Zn cont€b8.06mg/100

g and3.60 mg/100 g, respectively) with simultaneougiecreasen Mg, K, and Fe content
compared tonongerminatedalfalfa seedflour. Consequently, a significant improvement
regarding mineral profile was also observedninite wheatflour-alfalfa blends Distinctive

were blends containing 10% alfalfa flour, regardless of type, especially when it comes to Fe
content which reached 2.30 mg/100 g.

In conclusion, ASC and GASC can be used for mineral profile enhancement of wheat flour,
particularlywhen included in higher amounts (10%).
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Abstract

In recent years, many studies have been conducted on bioconversion technologies and processes
to utilize lignocellulosic biomass as feedstock for pradgibio-based fuels and fine chemicals
Nevertheless, the life cycle assessment of lignocellubtesitved products rarely considers
waste treatment. To overcontbe problems coming fromvaste accumulationand low
recycling efficiency andto enhanceeconomic feasibility, a novel reuse strategy that enables
the utilization of all streams from lignocellulos®conversiorshould be invstigated.

Wheat chaff, an insufficiently exploiteshd inexpensive lignocellulosic material, veabjected

to ultrasonic (US), alkali (AL) or hydrothermal(HT) pretreatmentsprior to enzymatic
conversiorto simple sugar®\pplied pretreatments induced variatignges in physical and/or
chemical characteristics ofignocellulose materiatesulted inthe highest and the lowest
production of reducing sugans liquid waste stream 5.8 mg/mLand 0.68 mg/mL after HT

and US, respectivelfrhe antioxidant potential of waste streams generatedadifpeetreatmat

was evaluated using the ABTS and DPPH in vitro assays. The results showed that all waste
streams exhibited high antioxidant activity. The waste stream generated after alkali
pretreatment had thlmwest EC50 values assayed bgth applied methodsdicating its
considerable antioxidant potentialhe EC50 values were 0.01 mg/mL and 0.03 mg/L,
measured by ABTS and DPPH, respectively. The results seggest the waste streams from

the studied mtreatments could bealuable sources afompounds witlexcdlent antioxidant
capabilities that could improve the economic and environmeagpéctsin wheat chaff
bioconversiorand valorization routa the future.
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Abstract

Considering the amount of time people spend in their homes, workplaces, and indoor
environments, human exposure to specific indoor pollutants can cause severe health issues.
Indoor persistent organic pollutants are causing adverse health effects viagessbn and
dermal absorption. Worldwide researchers have dedicated their attention to brominated flame
retardants (BFRs) due to their ubiquitous occurrences in the envirofrhergim of this study

wasto determine the occurrence and leveldiminate organic pollutantsn indoor dust
samples (n=4Q)ollected from homes and indoor environments in three settlements from the
entity of the Republic of Srpskan Bosnia and Herzegovindhe samples are prepared and
analyzed by the method based on gas chromatography with mass spectrometric detection (GC
MS) for the presence of 7 polybrominated diphenyl ethers (PBDE). This research study will
report for the first time the levels of 7 PBDd®ngeners analyzed in dust samples from
households in the indoor eneirments of the Republic of Srpska, Bosnia and HerzegoMea.
obtained results will be used for risk assessment which is of great importance in understanding
the impact of PBDES in household dust on human health.
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Abstract
Our investigation focused on the intensification of monomeric anthocyanin pigment content
(MAC) extraction from raspberry residuals by using microwave (MW) and ultrasound (US)
radiation with different solvents, and to monitor the efficacy of these pracdssdhe
assessment of the dielectric behavior of the extracts. All the experiments were carried out with
using 5 grams of the raspberry raw material mixed with 100cdrthree different solvents
distilled water, hydrochloric adj and the mixture of HICand citric acidi separately. For the
intensification processes, microwave and ultrasoadiation were used in three different total
irradiated energy input values: 30 kJ, 45 kJ and 60 kJ. The MAC content was analyzed
according to the AOAC official method for total monomeric anthocyanin pigment content,
while the dielectric behavior of the teacts was analyzealith laboratory dielectric assessment
kit. Our results revealed that using MW irradiation as an intensifying process for extraction can
be effetively used in the lower irradiated energy range (30 kJ), and the higher level of power
(500W) is more efficient, regardless of the applied solvent. If, however, ultrasonic radiation is
being used, usually the higher the energy intensity, the higher ¢t gfi MAC can be
observed. The assessment of dielectric behavior proved that a strong correriog{.99)
can be found between the dielectric constant
regardless of the intensifying method and solvesetd.

Introduction

The significance of anthocyanin pigments to food quality lies in their role in enhancing color
and visual appeal, and growing attention is being paid to the anthocyanin levels in food products
and nutraceuticals due to their potential health advantagesoReentration of these pigments
serves as a valuable metric for the quality assurance and procurement guidelines of fruit juices,
nutraceuticals, and natural color additives. Anthocyanins account for the red, purple, and blue
shades found imostfruits, vegetables, and graing][ Six prevalent types of anthocyanidins
exis® namely, pelargonidin, cyanidin, peonidin, delphinidin, petunidin, and malvidin. These
structures can differ based on glycosidic modifications at the 3 and 5 positions, and further
diversity arises from the agtion of sugar groups with organic acids. The extraction process
commonly employs solvents like water, methanol, ethanol, often acidified with hydrochloric or
citric acid to stabilize the anthocyanir.[The extracted solutiois then subjected to various
purification and concentration methods, such as <gilmke extraction or liquid
chromatography. The resulting anthocyanin extracts are widely used in food, pharmaceuticals,
and cosmetics for their antioxidant properties arafarit colors. During the first stage of
extraction, using solvents without any intensification method usually grants low or negligible
yield [3] and thus, it is usually combined with various thermal and/or mechanical treatments.
Among these, the microwawe ultrasouneassisted extraction (MAE or UAE) methods have
already shown promising results, compared to conventionakaiar extraction (HWE)4].

MAE is primarily based on the dielectric heating mechanism caused by the absorption of
microwaves, which induce rapid, selective heating inside the bulk material, depending on its
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dielectric properties. Since plant cells contain high amount of bounded and free water, they can
absorb and store electromagnetic energy easily, and due to the polar nature of water molecules,
this absorbed electromagnetic energy can be easily dissipatechn be converted into heat.
Therefore, when exposed to microwaves, large amount of heat is generated inside the plant
cells, which comes with the increase in pressure as well. When the pressure inside the plant cell
exceeds a critical value, the celbll eventually disruptsy], and the different substancés
anthocyanins, for exampléound in the intracellular space or in the cell wall are released. UAE

is based on a vastly different principle, namely the ultrastnohaced cavitation. Cavitation is
aphysical phenomenon that occurs when a substance suddenly changes from a liquid phase to
a gas phase due to pressure drop. The explanation is that if the velocity of a liquid in a particular
direction increases suddenly, its pressure decreases accorBetwlli's law. The resulting
bubble, if it is placed along the flow line at a point where the pressure exceeds the saturation
vapor pressure for the temperature at that point, will suddenly burst, and the liquid surfaces in
sudden contact with each othvéll produce a shock wave. Hightensity ultrasonic irradiation
induces high and low frequency cycles in the absorbing liquid. During thdreigirency cycle,

small vacuum bubbles or cavities are created, which grow throughout the cycle, and then these
bubbles collapse during the lenequency cycle. When these cavitation bubbles collapse, a
momentary (micre or nanosecorbng), but extremely high increment of temperature and
pressure occur. These, and the shockwaves generated by the collapsingesf @gvose the
material to mechanical stress and shear, which cause the degradation and disruption of plant
cell walls p].

Applying measurements to identify the dielectric behavior of certain compounds or media have
been widely investigated as a promising tool for process monitoring. Dielectric assessment is
rapid, sensitive,ned e st ructi ve and do esongchemicadsctrerefere t at e
it can be a great alternative to conventional analytic methods. The fundamental mechanisms
behind the dielectric behavior are to be found in electrodynamic properties, hamely that an
electromagnetic field with any strendiitawses a saalled dielectric shifD in real materials,

which can be understood as a kind of phase ghift caseE is not excessively high, the
proportionalitybetweerE andD remains, and as the frequency increases the emergimase
difference becomes more and more prominent. The frequency at which the phase shift becomes
noticeable dependsamong others on the temperature and the chemical, physical properties

of the medium, and can be written as:

o
5 S0 (1)

Using the Euleidentity and separating the real and imaginary parts we get:

Q5 we i1 QEr Q Q@ )
Baseduponthpr evi ous e g u a tresppmse car bl eharacterized by trediai s
di electric properties, e. g. di electric cons
(tant) . 0o, the real part of the complex pe
energy absorbtpn and st ori ng c ap &édomplek part af the permittivety i al s,

r
i shows how much of the absorbed and/or stored energy is converted into heat or other types
of energy, whil e t andiés)ree andldencies quantitativelgthed at t e

dissipation of the electrical energy due to different physical processes such as electrical
conduction, dielectric relaxation, dielectric resonance and loss frorhineam processes.
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Experimental

The raw material for extraction was raspberry expeller / press cake, a residue originated from
the juicepressing of raspberry fruits. The average water comM&ntwas 68.42%, while the

dry matter contentMC) 1.579 g. For the extraction process, three different solvents were
applied (separately): pure distilled water (pH=6.8), hydrochloric acid (pH=2) and the mixture
of HCI and citric acid (pH=2). Using HCI can help disrupt the plant cell wall by depolymgrizi

it, however the oxidative environment abovecertain extent can be harmful for the target
components as well. Citric acid can help stabilize the target molecules and making them more
resilient to oxidation and/or thermal impacts. For the intensifying operation, microwave (P=
250W and 500W) and udsound (200W power) irradiation were being used with different
operational times, achieving 30 kJ, 45 kJ and 60 kJ total irradiated energy, respectively. After
the extraction step, the total anthocyanin content was analyzed by the standard AOAC
differentid pH spectrophotometric method. Simultaneously, the dielectric properties of the
extracts were determined as weising a DAK 3.5 (SPEAG GmBIGermany openended
dielectric sensor connected to a vector network analyzer (BYRhode&Schwarz GmBh
Switzerlandl with a 58ohm coaxial power supply line

Results and discussion

In the first part of our investigations, we wanted to see how the different solvents and utilized
intensifying operations affect the yield of MAC in the extracts. Figure 1 shows the results
obtained for the pure water extraction during MAE and UAE witkdldifferent total energy
outputs, incorporating the dielectric constant of the extracts at f=700 MHz.
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Figure 1. Specific yield of MAC during the pure wasxtraction with the different intensifying
operations, along with the values of

Results indicate that a prominent difference can be found between the different utilized power
levels of MAE, especially at low (30 kJ) irradiated energy outputs. Using 500W MW radiation
for extraction at 30 kJ energy level resulted in approx. 60 mgMMImm = grams of dry
matter), which is almost two times higher than that of 250W MW or US. The reason behind
might be that using higher power means increased electromagnetic (MW) field strength, which
ultimately results in higher and faster bulk heatirgnpared to the 250W power level of MW.
Since the ultrasoundssisted extraction is not based on heating mechanisms, the results suggest
that a 30 kJ total irradiated energy was not enough in case of ultrasonication to cause enough
mechanical stress to digt the plant cells. Increasing the total energy from 30 kJ to 60 kJ
causes no significant change in terms of 500W MW treatment, whereas the yield obtained with
250W MW is higher. When the total irradiated energy exceeded 60 kJ, the specific yield
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suddenly decreased in the case of 500W MW, which can be explained by the fact that MACs
are usually sensitive to heat, and the extent of heat energy might have induced thermal
degradation. This phenomenon can not be observed when the level of MW powvgat was
250W, indicating that the profile of temperature increase was steadier, but slower. Using

ultrasonication does not increase the temperature of the material considerably, and therefore
thermal decay can not be observed there, however the higherettyy eutput, the higher the

disintegration of the cell walls, providing increased yield of MAC. Considering all the different

approaches, it can be stated that from an energetic point of view, using 30 kJ total energy with
500W MW irradiation has the gresst efficiency in terms of MAC yield per unit dry matter.
Observing the results of the dielectric constant, it can be seen that a similar tendency can be
found,
relationslip between these two parameters.
Among the acidic solvents, the MAC yield was slightly higher when HCI + citric acid was used
regardless of the applied intensifying operation or total irradiated energy. Based on the results,

it can be also observed that the addition of citric acid cowleldd preserve the target substance

i . e. ,

f t he

yi el d

of MAC was

to some extent, especially at higher energy outputs (Figure 2). The highest efficiency, like in
the case of pure water extraction, was achieved when using 500W MW radiation at 30 kJ total

energy.
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Figure 2. Specific yield of MAC during the acidic (HCI & HCI + citric acid) with the different
operations,
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Like in the case of water solvent extraction, the trend of the dielectric constant rigorously
followed the MAC yield, regardless of the applied treatment, and/or energy output value. The
6absol ut ation odifférenesoherits: U 6

di fferences i

n

t he

the dielectric properties of HCIl and citric acid are significantly different than that of pure water.
In order to see the strength of this connection, we constructed linear functions between the
concentrations of anthocyanimdthe corresponding dielectric constant (FigureTBese
results suggest a strong linear correlation between the specific MAC yield and the dielectric
constant of the extracts (with coefficient of correlatiobeing 0.980.99), regardless of the
applied solvent, or intensifying method. This ultimately also means that measuring the

di el

ect

ri c behavi o edfe ctt litagyaepsndsoethecegact gielde

itself, and not on the method or process it was achieved milking it a ptential universal
tool for monitoring extraction processes.
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Figure 3. Correlation between the 700MHz dielectric constant and MAC yield

Conclusions

Our study focused on the microwave and ultraseassisted extraction of anthocyanin from
raspberry by using different solvents, and comparing the results for yield with the dielectric
behavior of the extracts. The experiments showed that regardlessapitiesl solvent, using
relatively low (30 kJ) total energy output and 500W microwave irradiation resulted in the
highest MAC vyield, and when the energy level increased, the total yield decreased in case of
the MAET potentially due to thermal degradatiém case of the ultrasound process, the higher
the total energy, the higher the MAC yield turned out to be, implying that this method mostly
governs mechanical effects in the disruption of plant cell walls. Independent from the solvent
or intensifying opeation, the 700MHz dielectric constant showed a strong linear correlation
with the MAC yield of the extracts, making it a promising, precise monitoring tool.
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Abstract

BaTiGszis the most widely studied ferroelectric material, with applications ranging from
tunable dielectrics [1], piezoelectric sensors [2] to etagptic elements [3]. Since its discovery
[4], interesting characteristics useful for different applications wétairmed, by adding
different perovskite dopants: BaS#[B], NaNbG; [6], (Bio.sNao.s)TiOz [7] or Pb(Sn,Ti)Q[8].

Up to date, the influence of rare earth perovskites on the properties of B&TiOt properly
discussed. The transitional metal perovskitede SmCo@ is a candidate material for
applications in electromechanical devices, such as solid oxide fuel cells [9], gas sensor for O
and CQ [10] or electrolytegated thirfilm transistors [11]. Recent reports related to
(Bio.sNao.5)0.94Ba0.06TiO3 leadfree ceramics shows that 3 doped ceramics exhibit a typical
relaxor behavior with diffuse phase transition, while enhancing the degree of ferroelectric
relaxation behavior as S@3 concentration increases [12], with a maximum piezoelectric
constanbf b= 2 0 2! apdCaAydhlity factor of 101. SmCe@oping [13] will contribute

to an increase of the quality factor (219) and a good value of the piezoelectric cogstant d
14 4 P BotNeports observed a promoted grain growth for certain compositions.

The aim of this work is to determine the influence of Smgo® the crystalline
structure, unit cell parameters and density, microstructure and electric properties ot BaTiO
ceramics. SmCofdoped BaTiQc er ami cs wer e obtained by soli
air. As the doping percentage increases, the crystalline structure distorts towards the cubic
system, but mai ntaining in the compositione:é
symmetry. The refiement of unit cell parameters using Le Bail method show a tetragonality
degree (c/a) decreasing from 1.0094 (x=0 mol%) to 1.0040005 (x=5 mol%).

The density of the samples, relative to the computed theoretical density, decrease for
higher doping degrees. Anomalous grain growth was observed for x= 0.5 mol%, with grain size
around 25 Om, compared to the relstOmf StnmCo & o
doping does not significantly influence the Curie temperature, but decrease the value of the
dielectric constant at room temperature and at Curie temperature. Also, no specific effect of the
grain size was observed related to the temperataperdlence of the permittivity. Low
dielectric losses were obtained for all samples.

For the frequency dependence of the dielectric constant, a pronounced Mabagealkr
effect was noticed at low frequencies for outermost compositions: x= 0, 0.5 and x=3, 5 mol %.

In the frequency range 500 Hz to 1 MHz, all ceramics show linear variatidhe dielectric
constant. The effects of the temperature (r
frequency (50 Hz Y 3 MHz, at room temperatu
complex permittivity and dielectric loss are investigated.

Our research also show negative temperature coefficient effect over a wide temperature
range, as the resistivity decreases exponentially with temperature. As the amount okSmCoO
in BaTiO3 ceramic increases, the specific electric resistance decreases to a minimum value and
then slowly increases again, hence increased dopant concentration does not result in the
formation of high volume resistivity layers.
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Abstract

Besidestraditional water purificationtechniquesof oily wastewater, such as oil traps, sand
filters, flotation, and chemical destabilizatidhe development ohdvancedechnologies is
essential to increase the efficiency of treatrméviembrane filtration is a promising approach
as it is a chemicdree and usefriendly treatment, that can be easily combined with other
methods, and it effectively removes both miaod nanesized oil dropletsin addition to the
many advantages of membrane filtratifoyling is the primary obstacle to its widespread use
In this study, we aimd to developphotocatalytially active, TiO2 and TiQ/CNT modified
PVDF membrane surfaceda a grafting method thatcan be used to form chemical bonds
betweenthe nanoparticles and the membrane mathixwas also aimed to charactee the
photocatalytic efficiency of theodifiedmembranes (Ti@and TiQ/CNT) by the degradation

of methyl orange (&ia=10° mol/dn¥) and to investigate its filtration parameters in the
treatment of oHcontaining wastewater (c=400 pprit)was found that the steadyate fluxes

of the TiQ and TiGQ/CNT modified membranes were six and fourdsrhigher, respectively,
than those of theinmodified membrane. Iltwas alsoobserved that both reversible and
irreversible resisincesand thus, theotal resisainces were greatly reduced as a result of the
modification. The purification efficiencies were 92%gardingthe decrease of thehemical
oxygen demand and at least 988garding theurbidity measurements for both the modified
and unmodified membrandsurthermore, both types of surface modification were successful
in making the membranes phottagtically active.
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Abstract

A oneyear site investigation was conducted in a contaminated area near a pharmaceutical
industry. The main contaminants were chlorobenzene and benzene. Oveoticentration

of the contaminantsdecreased below regulatory level under anaerobic conditigns
biostimulation To confirm the transformation processes and reveal the mechanisms, a
corresponding laboratory microcosm study was set up which completed demonstrating the
microbial degradation of these two main pollutaitssumptions about theansbrmation
processes inferred from field dat@ere confirmed by microcosm studies, consequently
necessary supplementanfjormation were providetbr bioremediationtechnologies

Introduction

Accidental ativities at gopharmaceutical factomesulted in contamination of groundwater with
a mixture of organic pollutant$he primary pollutant of theonewasmonochlorobenzengip

to 14 000>g/l), and enzene(up to 1 300>g/l) was detected as a secondapntaminant.
Although other BTEX compoundsgis-1,2-dichloroethylene, vinyl chloride antert-butyl
alcohol werealso detected the concentration of these pollutants waretwo orders of
magnitude lowerthan chlorobenzendPossible bioremediationomethods were tested with
conditions ideafor nitrate reduction. Since the biological degradatworked excellentlydue

to biostimulationregardingthe main pollutantgdata not shown)nitrate, phosphate and
microelement®nriched nutrient solution wagpplied for than situ treatnent of the polluted
area on a regular bas@ne and a half years after the start of field treatment, then another year
later, we investigated groundwater from the contaminated @hesexperimentakesultsin
summarycan provide a guideline fglanningbiological treatmenprocessesegardingareas
with a similar pollution profile.

Experimental

In this work, we compared the results of two consecutive groundwater samplings from the
contaminated area, which took place 1 year apart, one in May 2022eaotter in July 2023.

We studied the microbiological activityn the affected area primarily by examining the
effectiveness opossiblebioremediation, which was determined by Hielogicaldegradation

of pollutants.The in situ bioremediation process as well as our tests were carried out under
nitratereducing conditions, because the most effective way of chlorobenzene degradation, the
aerobic way, was not feasible due totingque charactsiof the areaSome microcosm studies
were set upo acquireknowledge about themicrobiological activity of the polluted zone
Microcosm isan artificial andsimplified ecosystem which can simulate the behaviour of natural
ecosystems undeefined and weltegulated conditions'his method is perfect for examining

field conditions in laboratory on a small scalae micocosms were set up usibgroundwater
samplesextractedfrom 5 monitoring wells.The laboratory bottles used for microcosm tests
were filled up with thegroundwateisamplescollected fromthe chlorobenzeneontaminated
aquifer in N2 (90%), CQ (5%), H (5%) containing atmosphere, using an anaerobic
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workstation. The headspace was 10% of the total vollimee types omicrocosmsystems
were assembledsing every groundwater sampeach inthreeparallels.Abiotic microcosms
were supplemented with mercury(ll) sulfate (240 mg/lyute out possibility of accidental
biological activities, in order tevaluate abiotic degradation and volatilization. Biotic control

systems were set up using untreated groundwater. Biosti
addingnitrate, phosphate and microelementthesystemsM

mulated microcosms were &yended
icrocosms were incubated B3

15 ,vhih corresponds teaturalenvironmental temperature conditiofifie concentration

of VOC (Volatile Organic Compounds, e.g.: the contamin

agtE)centration ofitrate, nitrite

andphosphate wreanalyzedveekly by usingsC-MS, and HPLC lon chromatography.

Results and discussion
Analytical results

2022 | 2023 | 2022 | 2023
Nitrite (mg/l) Nitrate (mg/l)
MW -1 <2,50 <2,50 <2,50 <2,50
MW -2 <250 | 562 | <250 | 76,55
MW -3 <250 | 9,85 | 115,40 | 273,34
MW-4 [ <250 | 6,86 | <2,50 | 145,65
MW -5 <250 | 943 | <250 | 413,33

As a result of thautrientinjections inio the polluted area, the concentration of nitrite and nitrate

increased in all areas except for MiNabelledgroundwater.

Microcosms studies
MW -1

By 2023 theinitial concentration of chlorobenze(@ 1360g/l) and benzen&26 Og/l) in the

MW-1 labeled groundwater decreased significantly com
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MW -2

In 2023, the initial concentration of chlorobenzene918 8 Og/ | ) almd3 blxgn zl en e
the groundwatearealabeled MW-2 decreased significantly compared to the 2022 data. In

2022, during the 8veek incubation period, concentration of chlorobenzene decreased by only
60.42% in the biostimulated system, while in 2023, almost complete biodegradation occurred

in just twoweeks, both ircase ofbiotic and biostimulated microcosm. The concentration of
benzene did not decrease significantly in 2888ngthe 8week incubation periodyowever,

in 2023,benzenavas biodegraded ijusttwo weeks ircase oboth biological sygms.
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MW -3

By 2023, the concentration of chlorobenzene and benzene in the grouretwatearked MW

3 hasreduced by a quarteompared to the data of 2022. In 2022, the initial concentration of
chlorobenzene (9 95 Og/ | ) was r eflthewvaudafteb8weeks immth the h al f
biotic control and the biostimulated microcosm. On the other hand, in 2023, chlorobenzene was
biodegraded in two weeks in both biological microcosms. The concentration of benzene did not
changesignificantlyduring the 8week incubatiomperiod innoneof the biological microcosms

compared to the initial salmdstlo8%oftlez@tar@imatioh ) . Ho
biodegraded ifjusttwo weeks ircase oboth biotic control and biostimulated sys&em
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MW -4

The initial concentration of chlorobenzene weaa5%lower in 2023 than in 2022vhile the
concentration of benzertd not differ significantly during the 1 year of the stutty 2022,
after the8-week incubation period, biodegradation rate of chlorobenzene in biostimulated
microcosns was 44.51%,while its concentration in the biotic system did not decrease
significantly compared to the initial valle1 0 56 2 Og /inl2D23, wehotisedane r
84.52% decrease in concentrationcese ofthe biotic microcosnwithin just two weeks
Similarly, also in case of the biostimulated systemate of biodegradation wésgh, almost
100%.In 2022, thenitial concentration of benzeit 1 2 7 B bidlogi¢al systems decreased
by only about 40% in 8 weeks. In contrast, in 2023, 61.56% biodegradatioe contaminant
was observed in the biotic contmmicrocosmand almost 100% in the biostimulated system
during an incubation period gist2 weeks.

MW-4 Chlorobenzene MW-4 Benzene
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Figure 4. Evolution of concentration (O4/1) of
groundwater

MW -5

Based on the microcosm tests compiled from the-Bl@foundwater sample, it was observed
that the initial concentration @hlorobenzene in 2023 was significantly lower than in 2022.
2022, the rate of biodegradation in the biaticrocosmwas 65.40%, while in the biostimulated
system it was 80.93% during then&ek incubation period. In contrast, in 2023, chlorobenzene
was almost completely biodegraded, both in the biotic and in the biostimulated sy&tem
significant decrease in tlitial concentration of benzene was also obsem@®23.While in
2022 the concentration of benzene decreased by 46.59% in the biosticholecrocosm in 8
weeks, in 2023the pollutant wagompletely degradenh both biological systems in just two
weeks
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Conclusion

The data gained fronfield investigatiols and groundwater analytical results suggest that
intrinsic bioremediatioprocesss occurring at thggharmaceutical factorsite The indigenous
microbial community at the contaminated s#t@ble to degradehlorobenzene and benzeahe
appropriate conditionsare provided We managed to isolate a novel microorganism
(Pseudomonassp. EM1) [1] from the groundwater,that is capable of mineralizing
chlorobenzene under both aerobic and anaerobic (nitrate reducing) circumstances. The
microorganism has been approved amanulum.In the future, we intend to ugseudomonas
sp.EM1in chlorobenzengollutedarea to enhance bioremediation.
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Usually, porous materials [1,2], such as carbon or clays were employed in
electrochemistry research for examplesiactrode acquirements, especially as modifiers. The
important properties of clays, such as cation exchange capacity, great surface area, good
catalytic support, mechanical stability and low cost, make them suitable as modifiers for
electrodes, even if tireelectrical conductivity is low [3]. Carbon paste electrodes based on clay
materials were described to be promising for the electroanalytical detection of heavy metals.
While there are many reports on the usage of clay for the construction-tldegelectrodes,
the application of natural raw clay has significant importance for the development-of eco
friendly electrochemical electrodes. Thus, a carbon puastiified electrode based on natural
clay was prepared. The electrochemical behavior of thenaotamodified electrodes and their
ability to detect Ctf has been investigated. The electroanalytical parameters of the investigated
modified carbon paste electrode recommend it as a stable, sensitive and reproducible electrode
for Cd*? detection. The pesfmances of the new electrode were proved by the results obtained
in natural drilling water.

[1] C.l. Fort, L.C. Cotet, A. Vulpoi, G.L. Turdean, V. Danciu, L. Baia, |.C. Popescu,
Sensors and Actuators B: Chemical 220 (2015} 712

[2] C.l. Fort, L.C. Cotet, V. Danciu, G.L. Turdean, I.C. Popescu, Materials Chemistry and
Physics 138 (2013) 89398.

[3] Y. G-mez, L. Fern8ndez, C.Talata851(281d)135J. Mo s
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Abstract

Flavored whipped cream, an innovative culinary creation, has garnered significant attention in
recent years for its ability to elevate a wide array of dishes and beverages. Our poster delves
into the diverse landscape of flavored whipped cream, showsdgissy production methods,

and the multitude of delectable flavor profiles that have captivated the palates of gastronomes
worldwide.

Our study begins by tracing the historical roots of whipped cream, from its inception as a simple
cream topping to the modern culinary phenomenon it has become. Through a comprehensive
review of literature, we explore the evolution of whipping techniquelisthe pivotal role of
emulsifiers in achieving the desired texture and stability.

The production process of flavored whipped cream is then dissected, highlighting the
incorporation of various natural and artificial flavoring agents. Techniques such as infusion,
extraction, and emulsion are explored in detail, shedding light on the eduanethods
employed by culinary artisans to infuse creams with an array of enticing flavors, from classic
vanilla and chocolate to salted caramel and vegan cheese.

Furthermore, our poster delves into the applications of flavored whipped cream in both sweet
and savory culinary creations. Through case studies and sensory evaluations, we unveil the
transformative impact of flavored whipped cream on diverse dishesngafrgm decadent
desserts to innovative savory entrees.

In addition, the study examines the evolving consumer trends and market dynamics surrounding
flavored whipped cream, shedding light on its growing popularity in the hospitality industry
and its emergence as a staple in home kitchens.

Lyophilized fruits and cheese have emerged as indispensable components in the realm of
flavoring, revolutionizing culinary creativity and product development. Their importance lies

in their ability to impart concentrated, authentic flavors while offeriragical benefits for

both chefs and food manufacturers.

Lyophilized fruits, through the meticulous freeds/ing process, retain the essence of fresh
fruits in a highly concentrated form. This allows for precise control over flavor profiles,
enabling chefs to infuse dishes with vibrant, natural fruitiness dgsr of seasonal
availability. From adding intensity to desserts and beverages to enhancing the aromatic
complexity of savory dishes, lyophilized fruits serve as versatile and reliable flavor enhancers.
Similarly, lyophilized cheese undergoes a transformative preservation process that preserves its
distinct taste while eliminating moisture. The resulting cheese products, whether in powdered
or crumbled form, serve as potent flavor agents. These vershgkse powders can be
effortlessly integrated into a wide range of dishes, including sauces, dressings, snacks, and
baked goods, elevating their taste with a rich, umami depth.

Beyond their flavoiintensifying capabilities, lyophilized fruits and cheese offer logistical
advantages in the food industry. They boast extended shelf lives, reducing waste and allowing
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for costeffective inventory management. Their lightweight, compact nature simplifies storage,
shipping, and handling.

In conclusion, lyophilized fruits and cheese play a pivotal role in modern culinary innovation
and food manufacturing. Their concentrated flavors and practical benefits provide chefs and
food professionals with a powerful toolset to craft exceptional anslistent taste experiences,
while also addressing logistical concerns in the food supply chain. As essential components in

flavoring, lyophilized fruits and cheese are poised to continue influencing the way we approach
and savor food.
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Abstract
The quest for sources ahtioxidant phenolic compounds has encompassed a wide array of
plant materials, including vegetables, fruits, leaves, oilseeds, cereal crops, barks, roots, spices,
herbs, and crude plant drugs. Among these, berries stand out for their exceptional phenolic
content, particularly flavonoids and phenolic acids, known for their potent antioxidant
properties [1]. Black chokebernAfonia melanocarpg a valuable fruit crop within the Rose

family (Rosaceap and the Apple subfamilyPomodieag [2], is renowned forits rich
composition of bioactive compounds, including anthocyanins, procyanidins, phenolic acids,
flavonols, and flavanols [3]. Chokeberries, owing to their astringent taste, undergo various
processing methods to yield lotagting products such as juicesctars, wines, and liqueurs

[4]. In response to increased consumer demand and growing recognition of its nutritional
benefits, chokeberry juice has gained popularity among juice manufacturers. The stability of
polyphenolic compounds during processinglasely tied to the chosen processing technology

[5]. Furthermore, for many years, traditional plant extracts, spices, and culinary herbs have been
used to improve flavour and extend the shelf life of food products [6]. Grapefruit seed extract
(GSE) is anaturally derived functional substance from the grapefruit plaitus paradise

Macf., Rutacede It has gained significant interest in the realm of food packaging applications
because of its robust antioxidant properties and \nadging antimicrobial apabilities[7].
Grapefruit primarily contains the flavanones narirutin and naringin, along with their aglycone
form, naringenin. These constituents have long been acknowledged as distinctive components
of grapefruit.The distribution of phenolic acids indicates that the prominent hydroxycinnamic
acids are ferulic and-poumaric acids. As for hydroxybenzoic acids, vanillic and gallic acids

are the primary ones identifi¢d].

This study was conducted to assess the impadiffefent concentrations afrapefruit seed

extract addition0%, 1%, 2%, 3%pn the levels of anthocyanins and polyphenols in aronia
juice subjected to heat treat ment (60 ) at
investigation included total anthocyanins testing, quantification of Total Phenolic Compounds
(TPC), and the &rric Reducing Ability of Plasma (FRAP) assay. Based on the results, FRAP
values peak at 60 minutes, with 2% GSE at 1918.5329% fig/L and 1910.46] 3 716g/L7 4

with 3% GSE at 5 minin addition, he presence of GSE has varying effects on TAC depending

on the time point and concentration. For instance, inl#eGSEcondition, the TAC levels

remain high at 60 minutesith 8 5. 6 7 NI, vhile6n2% TAG femains relatively stable

across different time interval69.08N0.10 mg/l, 73.8414.33 mg/l, 69.860.86 mg/l at 5, 30,

120 min, respectivelyThis demonstrates the potential of GSE to mitigate the-ihdated

decline in athocyanins Furthermore, lie inclusion of GSE appears to result in higher Total
Phenolic Compounds (TPC) levels, particularly with 1% GSE, compared to 2% and 3% GSE.
Specifically, TPC levelsvith 1% GSEwer e measured at 6608. 22 K
374.66 mg/l, and 6639.81 N 241.85 mg/ | at 1
a potential enhancement of TPC by GSE, especially in the early stages of heat treatment.
R —————————
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In summary, 1% Grapeuit Seed Extract (GSE) concentration shows promise in preserving the
compounds in aronia juice during heat treatment, particularly for Total Antioxidant Capacity
(FRAP). For Total Anthocyanins content and Total Phenolic Compounds (TPC), both 1% and
2% GSE cooentrations are effective, with a slight advantage for 1% GSE, especially in the
early stages of heat treatment. These findings have implications for enhancing the compounds'
stability in aronia juice during processirgurther resarch is needed to explore these effects
comprehensively and under different conditions.

Keywords: Black Chokeberry, Aronia, Grapefruit Seed Extract (GSE), Anthocyanins,
Polyphenols, TPC, FRAP.
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Abstract
The use of prostheses -bperinmgotiens tthhee pionpcurl eaa si eo
nowadays we ar e trying t o better under st a

osseointegration of these el ementrsderThtios dgefvi
the characteristics of these material s, ane
behaviour when the materi al is to be wused ar
aims to evaluate how silaraenernfstuescédy thoelp
titanium all oys.

Introduction

These days, new alloys with a | ow modul us

researched and devel oped because of the hip'
associated with the biomateriiadisom ulras nbtden i
|l ook into the potential biomedical wuses of t
Ss2 (57,25% Ti, 20% Mo, 7% Zr, 15% Ta, O, 75%

Experimental

The arc remelting process was used in an argon environment to create the alloys. This method
was used at the Gheorghe Asachi Technical University in lasi, Romania, at the Faculty of
Materials Science and Engineering. To achieve the required homogeneitgllays were
melted, then remelted six times (three times in each face), and finally formed into an ingot.
Furthermore, part of the ingots were given to Las Palmas de Gran Canaria University (Las
Palmas de Gran Canaria, Spain) for their testing and fatepar

To prepare the samples for metallography, they were polished with silicon carbide papers and
0.1 silicon carbi de papers and 0.1 mi cr ome
examination, the samples were subjected to a Kroll reagent attack.

To perform the microhardness tests, 12 points were taken with forces of 1 gram, 5 gram and 10
gram to calculate and express the Vickers hardness (HV), in accordance with ISO 14577
1:2015. For Electrochemical Tests, each sample was placed in an electcatloeth with

three electrodes for the electrochemical tests: the samples acted as the working electrodes, a
saturated calomel electrode served as the reference electrode, and a platinum electrode acted as
the counter electrode.
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Results and discussion

The compounds and phases that make up a metallic substance are arranged spatially in
metallography, together with any impurities or potential mechanical faults.

Vickers hardness versus scan length graphs for both samples exhibit widely spaced maxima
and minima, indicating the presence of both soft and hard areas on their surfaces. It is also
confirmed that the harder the sample, the higher the percentage aof ailiddhe applied load.
Elechtrochemical tests show that Sample 1 is more stable as Sample 2.

A semtlogarithmic scale of the current results shows the outcomes of the linear polarization
technique, which was used to measure the alloys' rate of corr@osompared to the other
samples under investigaticBample Zxhibits higher values of anodic corrosion potential and
current (Ecorr and Icorr, respectively), which indicate how much the alloy has been oxidized.

Conclusion

The samples' surfaces displayed biphasic dendritic patterns following their exposure to the
Kroll reagent. When silicon was added, the dendrites shrank because silicon is a potent grain
refiner in titanium alloys. It encourages the development of finegtaat impede the spread

of cracks and strengthen the material's resistance to fatigue.

The potential values of both samples increased during the immersion period without decreasing.
By creating a protective oxide layer on the alloy surface, silicon oxide slows down the rate of
oxidation and increases the alloys' resistance to deteriorationbiodily fluids.

Two distinct phasedard and softof the material's microstructure were found by measuring
the hardness at various loadings.

Overall, every sample exhibited favorable chemical and biological prop&tie® could say
that both samples would behave favourably inhitn@an body.
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Abstract

Perovskites represent promising materials due to advantages such as chathiphbte
stability, low production cost, modifiable energy in the band gap, high absorption properties,
long carrier lifetime and diffusion length, which can be used in green and sustainable
environmental applicationd]. Despite the high dielectric constant and multifunctionality of
perovskite materials, they possess high density, brittleness and low dielectric strength, as well
as poor processabiliff]. PVP is a watesoluble, nortoxic amorphous nonionic polymer, with

high solubility in polar solvents, widelysed in the synthesis of nanopartidi@sacting as a
nanoparticle dispersant, growth modifier, surface stabilizer, preventing agglomeration of
nanoparticle$4]. Due to its amphiphilic nature, PVP can affect the morphology and growth of
nanoparticles by providing solubility in various solvents, discriminative surface stabilization,
controlled crystal growth, playing the role of a shape control agent and fawlitaé growth

of specific crystal faces, while preventing the growth otpérs

The aim of this research is to obtain a new hybrid material based on polyvinylpyrrolidone (PVP)
polymer functionalized with perovskite structures of the LaNimype doped with Pd, in
agueous medium at 80 . After mi PVRPgrovskiteg pr ec
and dispersing them in distilled water, from the viscous mixture, thin films were obtained.
These were triturated to obtain particles smaller than 1 mm. The powder was dried and analyzed
using SEM/EDAX, Xray diffraction, UMVIS, RAMAN spectroscopy in order to completely
characterize the nanocomposite. The combination betwakmOs:Pd perovskite and PVP
resulted in a multifunctional materiakith favorable characteristics of inorganic perovskite
nanofiller and organic polymer effectively integrated.
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Abstract

It is believed that the first warnings of scientists and various organizations about the
development of harmful effects on the environment appeared in the middle of the 20th century,
and all of this with the progress and accelerated development of indliegyconcept of
sustainable development represents a strategy that unites development and environmental
problems and points to the simple fact that we are fully connected to what surroulidsoss.

all activities developed by humans depend on the emviemt. It is important in order to find

a way so that what we consume has as little impact on the natural environment as possible. Only
what nature itself is capable of regenerating can be taken from nature.

As one of the solutions, the concept of circular economy was born, and represents a regenerative
economic system within which productimsources, waste, waste emission and energy outflow

are reduced by slowing down and extending life cycles in production. This is achieved primarily
by designing and creating products, in a way to extend their lifespan, but also by maintenance,
servicing ad recycling.

However, although there is no clearly defined area of measurement of the circular economy,
the term itself creates economic, environmental and social benefits. Recently, the Eurostat
methodology has developed a methodology for measuring the developntéet cfcular
economy, which is the key importance for monitoring sustainable development. Accordingly,
the aim of the paper is to point out the importance of CE development in the Republic of Serbia.
According to the available indicators, CE Serbia reabrdata in the categories of five
indicators. A higher level compared to the EU was recorded in the indicators Waste generation
per capita and Generation of waste excluding major mineral wastes per GDP unit, while a lower
level was achieved in the categariResource productivity, Generation of municipal waste per
capita and Material import dependency.

Keywords: Circular economy, sustainable development, Republic of Serbia.
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Abstract

Di-n-butyl phthalate (DBP) is a plastic additive known for its endoediseupting and
reproductiveoxicity. DBP is metabolized by UDBlucuronosyltransferase 1A9 (UGT1A9) in

a glucuronidation reaction that takes place in the liVbe aim of our study was to determine
whether DBP exposure disturbs UGT1A9 expression in rat hepatic. thssotal of 24 female

Wistar rats were divided into four groups aegposed to different DBP doses (100, 500, or
5000 mg/kg diet) over 28 daylsormalinfixed, paraffirembedded liver tissue was cut into 5
Om thin sections an dJGTlAMnantibalgWeaassassed UGTILA9h an't
levels using ImageJ software, measuring both the optical density (OD) of the immunolabeled
UGT1A9, which indicates staining intensity, and the total number of positive cells through the
ImageJ plugin IHC profiler.During the sections examination, UGT1A9 was founth
abundancen cytoplasm of hepatocytes across all treated gragwell asin control group.
Interestingly, while the OD remained unaffected by DBP treatment, we found significant
changes in the percentage of cells exhibitirgh positive and positive UGT1A9 expression

The number of positive cells decreased in the group treated with 500 mg DBP/kg diet while the
reductionof high positive cells was observed in all experimental groups. Nevertheless, the total
number of positive cells remainednsistentOur results indicate that subacute DBP treatment

by changing the percent bigh positive and positivenmunopositivecells may havéhe ability

to affect UGT1A9expression.
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Abstract

Di-n-butyl phthalate (DBP), a common plastic additive, is prone to leaching and evaporating
from plastic products due to its weak chemical bonds, resulting in its widespread presence in
the environment. The aim of our study was to investigate whether pyBiecorally in various

doses disturbs the activity and expression of antioxidant enzymes in rat liver . A total of 30
femaleWistarrats were divided into 4 groups aexposed to DB#h food in doses of 0, 100,

500, and 5000 mg/kg didgr 28 daysAfter the study periodjssue samples weosellected for
evaluating the antioxidant capacity and for RNA extraction. Total superoxide dismutase (SOD)
and catalase (CAT) activities were meastgpectrophotometricalligy monitoring changes in
absorbanceover the 3min interval, while the expression of edl Sod2and Cat were
obtained by realime RT-PCR.Our findings revealed that total SOD activity was notably lower

in groups treated with 100 and 500 mg DBP/kg diet. Conversely, CAT activity significantly
increased in groups exposed to 500 and 5000 mg DBP/kg compared to the gantpol
However, our RTgPCR analysis showed no statistically significant changes iexihression

of corresponding genes. Our results indicate that subacute dibytil phthalate treatment causes
adverse effects on the activity of antioxidant enzymes, potentially leading to oxidative damage.
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Abstract

Packaging is an essential part of everyday life, protecting products, enabling transportation, and
contributing to their market success. However, in the context of the growing focus on
sustainable development, packaging becomes a key point for innovatian ghange in the

way we think about products and their protection [1]. Transitioning from a linear to a eircular
cyclic industrial system, discarded packaging becomes a raw material in the next production
cycle [2]. This system, often referred to as to@cept of a circular economy, represents an
innovative approach based on sustainability and waste minimization in production and
consumption processes. The circular economy connects economic and ecological aspects in an
innovative way and sets an ambitsogoal to reduce the environmental footprint of the industry

[3]. The principle of sustainability applied in the packaging industry is reflected in the approach
that considers the life cycle (LCA life cycle analysis) with an emphasis on material
optimizaion, water and energy savings, waste reduction, and achieving maximum recovery
through recycling, incineration, or composting [1]. From an ecological perspective, biopolymer
packaging offers a significant advantage, as it is often biodegradable andhemritally

friendly [4]. The use of biopolymers helps reduce environmental pollution, lower harmful gas
emissions, and supports the principles of a circular economy, making them environmentally
friendly alternatives to conventional plastics. The social@spelso significant, as the use of
sustainable packaging and biopolymers can improve consumer health and create jobs in the
sustainable industry sector [5]. Sustainable packaging requires collaboration and innovation in
all sectors of the economy to &he sustainable development. When it comes to consumer
awareness, ecology, resource conservation, and environmental protection, sustainable
packaging becomes a key element in the market. As such, packaging has the potential to play a
significant role in ahieving sustainable development goals and preserving the planet for future
generations.
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Abstract

Superparamagnetic iron oxide nanoparticles (SPIONSs) arekmeedin for their great
potential in biomedicine, such as active agents for-deliyery, MRI contrast enhancement
and hyperthermia, hence their possible diagnostic and therapeutic applicatibedmthe
centre of many studies in recent years. Beside magnetite,-feckitd nanoparticles also seem
to have promising magnetic properties for utilization in magnetic hygrenia. These SPIONS,
however, require biocompatibilization by surface fimlization as they are unstable in
biological fluids. Graphite oxide (GO) is a hydrophilic material, with high surface area and
tunable pHdependent surface charge properties. By synthesizing GO/MNP nanocomposites, it
is possible to further enhance the heatipotion caused by an alternating magnetic field during
hyperthermia sessioff%][2]

To study the effect of the nickel content and the various polymers used as protective layers
on the surface of magnetic nanoparticles, nanocomposites were prepared with 1/5 and 1/10
GO/MNP mass ratios. The nickel content was 0%, 10% and 20%, while teredifpolymers
(PAM and PEGMAAA) were used to fully coat the nanomagnets. The dynamic light scattering
(DLS) data on the coagulation kinetics of the various nanocomposite samples showed that there
are notable differences in their colloidal stability. Tiical coagulation concentrations were
higher when PAM polymer was used and the nickel ratio also seemed to have a significant
influence when higher NaCl concentrations wapplied The fiveminutelong exposure for
an alternating magnetic field showed that increasing the frequency (at the same magnetic field
strength) resu#tdin a higher level of heat production.

Hemocompatibility tests of naked SPIONs were also performed in biorelevant [Bledia.
Peripheral blood smear experiments did not reveal any signs of coagulation or other damage in
different blood cellsDevelopment ofemarkableprotein corona around the nanoparticles was
observedor bare ferritenanomagndty DLS measurements
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Abstract

The current global pandemic underscores the imperative for the development of more effective
strategies in antimicrobial treatmefit$. Optical materials that exhibit ultraviot€ (UV-C)
emission possesbe potential as viable choices for these applicationSi®s:Pr** is regarded

as one of the extensively investigated silicates exhibiting visibldtraviolet upconversion
emission [2]. The enhancement of UV emissions efficiency is a primary objective, and the focus
of this study is to acquire and analyze various ebhas silicate materials.

Several synthesis methods have been documented in scientific journals for the production of
Yttrium silicates, including soligtate reaction, s@el method, and hydrothermal route. The
primary obstacles encountered in their acquisition pertain to tgenpgbhism and numerous
phases of the oxides [3]. This study aimed to explore a novel hydrothermal method for
synthesizing yttrium disilicate. The synthesis process involved two primary starting materials:
SiOr sol, which consisted of SiOnhanoparticles dgersed in ethanol, serving as the silicon
source, and an aqueous solution of YEE6H-0O, providing the yttrium source. These starting
materials were combined in a stoichiometric Y/Si molar ratio of 1:1. In order to acquire yttrium
disilicate, a series of procedures were undertaken, including the production of a mixture
consisting of the itial ingredients, subjecting the mixture to hydrothermal treatment within an
autoclave reactor, and subsequently conducting thermal treatment (calcination) of the
precusors.

The parameters of hydrothermal treatment and calcination processes exhibit considerable
variations in the primary and secondary phases detected thretaghdiffraction, as indicated

by the obtained results. Hence, extended durations of synthesis reaatidncalcination
intervals resulted in the formation of a wetlystallized sample, whereby the predominant
phase can be attributed teSt07.
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Abstract

Green tea aqueous extract was prepared and characterized regarding total flavonoids and total
phenolic contents as well as antioxidant activity (assessed by ABTS médthed)aracterized
agueous extract was used for dyeing and functionalization of 100% cotton and cotton/linen
(47%/53% and 70%/30%) fabricBabric color strength (K/S) values and their antioxidant
activities before and after washing were compafée: obtained results revealed that 100%
cotton(GTI), 47%/53% cotton/linefGTIl), and 70%/30%cotton/linen(GTIIl) fabrics have
K/Svalues ranging between 8.33 and 10.85. After one washing, tiyeke values decreased
significantly. On the other hand, dyed fabrics showed excellent (100 %) ABTS radical
scavenging ability which remained excelle@fI{l) or decreased to mediunsTl and GTIII)

levels after one washing cycle. Based on the obtained results, it can be concluded that 47%/53%
cotton/linen fabric is the most suitable for functional clothing capable of trapping the free radial
of oxygen spees. The current paper represents a step towards a more sustainable textile
industry that couldindoubtedlycontribute to overcoming the environmental problems caused

by the textile industry.

Introduction

Nowadays, water pollution represents one of the main environmental wsukekvide

wherein textile industries are known as the main contributors to water pollution. Namely, to
produce one tonne @blored textile materialmore than 200 tonnes of water were required.
After the conventional textile dyeing and functionalization, high quantities of wastewater
consistingof residual dyes, hazardous chemicals, heavy metaspfibers, and mordants are
returnedto nature [2].To overcome thisnentioned envinamentalproblemand at the same

ti me minimize t h earetobaxntful chemicalspneidkie and iodegradaldes
natural dyes and colorants from sustainable sources were used for simultaneous fiber dyeing
and functionalization [-5].

In light of that,in this paper,cellulose fabrics (100% cotton, 47%/53% cotton/linend
70%/30% cotton/linenyere simultaneously dyed and functionalized ugjregen teaGamellia
sinensi$ aqueous extract. Thpreparedaqueous extract of green isantensely colored, and it

was reasonable to assume that it will be capable of dyeing textile materials. On the other hand,
herbal teas are rich in polyphenolic compounds, mainly phenolic acids and flavonoids that are
known for their antioxidant activitiegs]. The stability of fabric color strength values and
antioxidant activity was examined both before and after one washing cycle and based on the
obtained results, the potential utilization of functionalized cellulose fabrics was proposed.
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Experimental

Preparation of tea water extracts

The commercially available dried green té€2ainellia sinensib o u g h t from ATea
(Belgrade, Serbia) was ground into a fine powder using a mill. Green tea extract was prepared
by immersing 20 g of tea in 1 L of distilled water. The temperature of the mixture was raised

to a boiling point and kept at this temperatfor 5 min. Thereafter, the mixture was allowed

to cool for 2 h, and the solid parts were separated by filtration, while the obtained extract was
immediately characterized and used for fadgieing and functionalization of cellulose fabrics.

Characterization of the green tea aqueous extract

The total flavonoid and total phenolic content&C, andTPC) within the tea extract were
determined spectrophotometrically according to the methods described by Pavun et al. [7].
The extract antioxidant activity was evaluated using ABTS assay following the procedure given
byLalar ev8.i et al

All  spectrophotometric measurements were performed on a Beckmar650U
spectrophotometer.

Dyeing and functionalization experiments

One hundred grams of 100% cotton (sample 1), 47%/53% cotton/linen (sample 1) and
70%/30% cotton/linen (sample Ill) commercially produced fabrictheplain wave vere
functionalized with 1 L of prepared extract for one day with constant shaking on a Memmert
water bath WNE 14 at 25 AC. After that, the
room temperature for 48 h, and characterize@epending on the chemical congtmn of

undyed fabrics, dyed and functionalized fabrics were denot&alTasGTIl, andGTIII.

Characterization of functionalized fabrics

KubelkeMunk equation[ 9] was used t &Swvaueshasédat e t
on the reflectances recorded on the-Uig spectrophotometer (Shimadzu WX 2600).

The fabricsdé antioxidant teABTSvmethod desailediyet er n
Gl aser et al . [ 10] . To c onfK/Svaues befere ahd dftdrer e n ¢
washing, the dyed fabrics were washed according to ISEC1052010), rinsed, dried at ropm

and marked a&TOI W, GTIl W, andGTIIl W.

Results and discussion

Beforethe utilization for fabric dyeing and functionalization, the prepared green tea aqueous
extract was characterized regarding the total flavoridi#€} and total phenolicl{PC) contents,

and antioxidant activity (using ABTS assay-C andTPC of theexamined extract were found

to be 689.7 and 5808 mg!Lrespectively, while it showed 100% antioxidant activity.

Considering the green tea extéachbundance of polyphenolic compounds as well as its
excellent antioxidant activitythe prepared extract was used for simultaneous dyeing and
functionalization of 100% cotton, 47%/53% cotton/lineand 70%/30% cotton/linen fabrics.
The f appeaiamces@fter dyeing and after dyaing one washing cychre presented in
Figure 1, whilehef a b K/5walses are listed in Table |.
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GTI GTII GTIII

GTIW GTII W GTII' W

Figure 1. Appearance of the fabrics after dye@gl( GTIl, andGTIII) and after dyeing and
one washingG&TI W, GTII W, andGTIIl W)

Table IK/Svalues of studied fabrics before and after one washing

Before washing K/S After washing K/S

GTI 9.07 GTIW 1.33
GTIl 10.85 GTIl 1.15
GTlI 8.33 GTII W 0.88

Fr om t h &/Svalads,ritiiscesident that prepared green tea agueous eg#adye

cellulose fabricsboth 100% cotton and cottbrl i nen b | K/8whlses deEreabed inc s 0

the following orderGTII > GTI > GTIII, Tablel. The observed different color strength values

are attributed to the fabricsdo different che
the possibility of diverse binding interactd.i
groups and fabrisurface groups. After washing with standard detergent, K/S values of all
fabrics significantly decre®d and accounted for 1.33, 1.55dam88 for 100% cottgn

47%/53% cotton/linegrand 70%/30% cotton/linen fabrics, respectively.

During the utilization of cellulose fabrics as functional clothing, their antioxidant activity plays
an important role since high antioxidant activity lemthe reduced production of free radicals

that increase oxidative stress, leading to DNA damage. Moreover, they may also contribute to
the antiinflammatory effect.

After dyeing with green tea aqueous extract, all studied fabrics showed maximum (100%)
ABTS radical scavenging ability, Figure 2.
concluded that cotton fabric functionalized with green tea aqueous extndof H20%
antioxidant activity can be used for free r a
after one washing cycle, functionalized fabrics showed excel&Ft)(to medium GTI and

GTllability for trapping the free radial of oxygen spes; i.e., inhibition of ABTS radicals

present in testing solutions, Figure 2.
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| before washing
100 {E=] Il before washing
(LI 11 before washing
1 GTI before washing
E—1 GTll before washing
80 [T GTINl before washing
B Antioxidant activity after washing|
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40+
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Fabrics
Figure 1. Antioxidangactivity of fabrics before and after one washing

Antioxidant activity, %

Conclusion

Treatment of cotton and cotton/linen fabrics with green tea aqueous extract seems to be very
promising for fabric simultaneous dyeing and functionalization or only imparting antioxidant
activity, i.e., the abilityto trapthe free radical of oxygen species, preventing cell deterioration
and grow a new cell in the skin. Among all tested fabrics, 47%/53% cotton/linen fabric showed
the most stable antioxidant activity after one viagltycle implying that it is the most suitable

for functional clothing.The curent paper represents a step towards a more sustainable textile
industry that couldindoubtedlycontribute to overcoming the environmental problems caused

by the textile industry.
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Abstract

Trichostrongylosis is a cosmopolitan parasitic disease affecting domestic and wild ruminants,
equines, and last but not least, leporids. Three species of strongyles commonly parasitize the
digestive tracts of leporids, the most prevalent bdinghostrongylus retortaeformisrThis

paper describes the first caseTofchostrongylus axeinfestation in a wild hare in western
Romania. A female wild hare carcass found in Timis County was examined at thelBgya
Department of the Faculty of Veterinary Medieiin Timisoara. A clinical, poshortem and

PCR examination was performed to establish a diagnosis, with molecular analysis confirming
the presence of the nematdiéchostrongylus axen European brown hare.

Introduction

The European brown harkgpus europae)ss a species native to Europe and parts of Asia

[1]. It can be regarded as one of the most important game animals in Europe [2]. In Europe, the
brown hare is a major representative of small game and is widespread throughout our country,
from the Black Sa basin to mountainous areas. In Europe since the late 1960s, a decline in the
European hare population has been observed and has been the subject of numerous studies
focusing on the role of habitat-, agricultue [5-8], predation [9] and disease [13]. This
unfavourable development has been reported in several European countries such as France [14],
Denmark [9], Slovakia [15], Poland [16], Serbia [17] and Germany [18].

Apart from common rabbit diseases with a significant impact on rabbit mortality, parasitic
diseases are also considered to be a factor in rabbit population reduction [19]. Various parasites,
mainly Eimeriaspp.,Trichostrongyluspp. and occasionallyicrocoeliumspp. and.inguatula
serratahave been identified in European brown hares [10, 12, 133R0

The aim of the present study was to identify via molecular analysisittfestrongyluspecies

present in the European brown hare.

Experimental

Clinical examination

The carcass of a female European brown hare of almost 2 years of age (Figure 1) was found in
a forest area in the vicinity of a village in the north of Timis County and was examined in the
Parasitic Diseases Clinic of the Faculty of Veterinary Medicingnmsoara.
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Figure 1. European brown hare

After the clinical examination, where no changes were observed, the animal was necropsied.
The heart, lungs, liver, spleen and mesenteric lymph nodes were removed and examined
separately. Smaller organs were placed in a Petri dish with distilled water and examined under
a microscope; the liver and lungs were sectioned into slices of approximately 5 mm to 1 cm and
examined; and the intestine was sectioned longitudinally and e&dmunder a
stereomicroscope. Parasites found were isolated and preserved in 70% ethanol.

DNA extraction and molecular analysis

The PCR reaction was performed according to the technique described by Yong et al. in 2007
[24]. Amplification was performed by classical PCR and was based on amplification of a ~450
bp sequence for Trichostrongylus spp. modified for the requirements ofixture.

According t o t he protocol , t he foltl owi ni
TTATGTGCCACAAATGAAGA-3 Nj forward primer) - and
TTAGTTTCTTTTCCTCCGCT3 Nj reverse pri mer). A MyTaqTM

(Bl OLI NEE) was used for theCRemeacbhon Twas fi
which 12.5 Ol MyTagqTM Red Mix (Bl OLINEE), 1

(diluted to a concentration of 10 pmol / Ol
manufacturer), DNA extracted from the sample to be andlgsel ultrapure water. The

amplification program was <carried out wi t h
program included the steps of DNA denatur a
denaturation at 95AC f or o880 secendsocanddestension gtb r i d
72AC for 30 seconds; foll owed by incubation

performed by horizontal electrophoresis in a 1.5% agarose gel electrophoresis submersion
system with the addition of MidoriGreen flourescendy e ( Ni ppon Geneti csE
and 90 mA for 60 minutes. After migration of the samples into the agarose gel, the image of

the gel with migrated DNA fragments was captured using a UV photodocumentation system
(UVPE) .

PCR results were sequenced at Macrogen Europ
and compared with those available in the GenBank database using BLAST alignment.

Results and discussion

Parasites found (n=21) were examined using a stereomicroscope (17 females and 4 males)
(Figures 2 and 3). After analysis, two adults were preserved in 90% ethanol for molecular
analysis.
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Figure 2 Posterior extremity o& Figure 3. Posterior extremity of a
Trichostrongylus axdemale Trichostrongylus axenale illustrating the

copulatory bursa and the spicules

Samples examined by the PCR method were successfully processed. The first well contains the
molecular marker at 100 bp and well 2 contains the positive DNA sample amplified from
Trichostrongylusspp. adults (Figure 4).

Samples were checked in GenBank, then compared with available sequences using BLAST.
The sequencing results of the samples can be seen in Table 1.

Figure 4. Image of 1.5% agarose gel electrophoresis of amplicons resulting from
amplification of extracted DNA with specific primers

Table 1
Results of sequenced samples
Cr tn.o Sampl e n Similar se: Spes i e
1. 434 ONG677948. Trichostron
2 . 4 35 AY439026. Trichostron

Trichostrongylus axeis a ruminanspecific parasite and has never been found in naturally
infected hares in western Romania. Experimental infections itthostrongylus axeand
Trichostrongylus colubriformifave been performed in hares. Female hares have been shown
to be more susceptible to infection with axeithan males, the latter being more susceptible
than females td@. colubriformis[25].

Natural transmission of some nematode species present in the digestive tracts of ruminants is
possible but uncommon in domestic or wild hares. For example, Saulai and Cabaret (1998)
reported ruminanspecific parasites, namely colubriformisandT. capricolain Oryctolagus
cuniculusand Lepus capensjsrespectively [26]. However, these infections were sporadic
despite the large number of ruminant species. In Malgplubriformis, T. axei, T. vitrinusnd
Ostertagia ostertaghave been reported @. cwiculusin Sicily [27], while in Sardinia;T.
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vitrinusandT. colubriformishave been reported in wild hares [28]. Regardingrcumcincta
experimental infection of rabbits with larvae has been found to be difficult but reasoniable in
europaeusand not irO. cuniculug29].

Conclusion
This is the first study to confirm the presence of the nemaloidaostrongylus axein the
digestive tract of the European brown hdrepus europaelsn western Romania
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Abstract

In this study, the application of an alternative-giinted sample introduction system (SIS) is
presented for single cell IGKAS analysis. The SIS utilized in the experiments was designed by
our group with the purpose to enhance single particle deteaabilities. It is able to provide
higher transport efficiencies, increased sensitivity, lower background signals and a wider range
of detectable particle size in single particle {8 (spICRMS) analysis compared to the
standard SIS. Capitalizing on #eefeatures, two single cell IGRS (sclCRMS) experiments

were done, using single cellular algae (Chlorella) and human endothelial cell suspensions,
thereby demonstrating the SIS6s ability +to
determining theelemental composition/metal uptake of a single cell or monitoring itdceell

cell variation in cell cultures.

Introduction

Single particle ICRMS is a relatively novel analytical technique, which was first proposed by
Degueldre et al [1], in around 2003. It is able to provide information about the elemental and
isotopic composition, size distribution, particle number conctottratc. of nanoandi as

later has been also showmmicropatrticles [2]. Since then, the method has been utilized for
various purposes in material science and cell biology [3, 4]. However, the efficiency and
applicability of the technique are severelindered by the inefficient operation of the
commonly used ICRMS sample introduction systems (e.g. a concentric nebulizer coupled with

a doublepass or cyclonic spray chamber). These systems are designed to produce as stable and
fine aerosol as possibleyguring plasma stability. However, this comes with undesired features
from the perspective of single particle analysis such as low transport efficiency and narrow
transmitted droplet size range [5]. To tackle this problem, sample introduction systems (SIS)
designed to facilitate efficient particle detection started to appear recently. These systems vary
in design, however they usually operate with nebulizers with decreased nozzle dimensions that
require lower sample uptake rate, and are often complemeiiechaditional (sheath) gas

flows to promote higher droplet transmission [6, 7]. Utilizing these alternative SIS, increased
particle detection efficiencies, decreased limit of detections (LODs), and lower sample
consumption were reported. However, thag not part of the general ICMS laboratory
equipment partly because they pose a significant expense. Last year we presented the design
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process [8] and later, the application [9] of the first completelypB8Bted version of such a

high efficiency sample introduction system for HOFS. The system consists of a
microconcentric nebulizer coupled with a singkess spray chamber equipped veithoptional
sheath gas flow. In this study our goal was to assess the applicability of this system for cell
biological purposes, and to compare the capabilities of therBied SIS to that of the standard

one.

Experimental
An Agilent 7700X inductively coupled plasma mass spectrometer was used, coupled with its
standard sample introduction system ( Micr oMi
t ypeo -pdss sppay ehamber) or our custom,@ihted sample introductio system
(microconcentric pneumatic nebulizer coupled with a sipgles spray chamber equipped with
optional sheath gas flow). During spl®FS measurements, the data acquisition software was
set to time resolved analysis (TRA) mode, and the integrationwas set to 1&1s. In every
experiment the pl as malofpasmagags o aate,el850 WioftRIF. 15 L
forward power and 10 mm sampling depth. The standard SIS was used with its Te@fular
L L minebulizergas f | ow a ntdam@léuptake datkitm honsheath gas, whereas
the 3Dprinted SIS was operated with 5.3 L ! mébulizergas flow 33.3¢ L L. rhsample
uptake and 0.1L L. miisimeath gas flowate

The high efficiency sample introduction system was printed with a ProJet MJP 3600
MAX type 3D-printer equipped with VisiJet M3 resin (3D Systems, Rock Hill, SC, USA).

In all experiments, traeguality deionized water was used as a diluant. which was
obtained from a MilliPore Elix 10 device equipped with a Synergy polishning unit (Merck,
Darmstadt, Germany).

For experiments with algae cell s, one st
used, which was the Chlorellasp. MAGC6 0) , obt ained from the Mor
Culture Collection (MACC, Monsonmagyahe:-v§8r,
form of cell suspensions at 25AC with hcontin

light-dark cycles. Tris acetate phosphate (TAP) medium was used as the growth medium for all
culture, which prior to the spIGMS measurements was replacethvdeionited water through

5 repeated cycles of cell sedimentation via centrifuge and supernatant repladéraenttra

nickel was added to the algae suspension using an analytical grade nickel standard solution
(Merck, Darmstadt, Germany)

In experiments involving endothelial cells, human vascular endothelial cells (d=15.4)
were used, grown in a dedicated endothelial cell culture medium (ECM) complemented with
5% of fetal bovine serum, 1% of endothelial growth supplement, and 0.5% of gecitgrall
obtained from ScienCell Research Laboratories (ScenCell, Carlsbad, CA, USA). After
confluation, the cells were detached from the 60mm Petri dishes they were grown on using a
trypsinEDTA solution. The cells were washed with ECM and after cegtifon, resuspended
in PBS (phosphate buffered saline), then fixed with 1% of paraformaldehyde.

Results and discussion

To demonstrate some of the benefits of om@iDted sample introduction system can provide,

first an experiment was done on a series of cell cultures from the Chlorella algae strain. Four
paral |l el cel | c ul t wWmelsell number doncenfration,avare preparee | y 5
with different NFF'cont ent in them, ranging from 0O (cont
examined for 72 hours in every 24 hours via a series of spISheasurements, monitoring

the cell population, and cetb-cell vaiation of the accumulated Xicontent. As Figure la

shows, the added WNiions significantly affected the proliferation rate of the algae in the
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concentration range used. The <cell culture w
as compared to the control sample. Maximum population growth factor could be observed on
the cultur e W,ialthbughlitd@oliféadonavés teNporarily suppressed initially

by the elevated heavy metal content, whereas for th€1&0 c ul t ur e, popul ati
suppressed throughout the whole experiment. Accumulated nickel content in individual cells
above deection limit (LOD) was only observable the case of the culture with the highest
concentration. Figure 1b shows the trends related to the heavy metal uptake. Nickel levels
appears to be constant for the first two days, then it starts to increase further, whereas LOD
values were increasing graally due to the increasing Ni background in the samples, which
probably originate from the cells, that released them after medium changes.
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Figure 1.a) Population growth of Chlorella cell cultures in media with different concentrations
of Ni?* ions. b) The extent of the accumulation of Ni content in individual Chlorella cells,
cultivated i n a 3hefdonsa Thavprasdntedlstitisticad iMdicatars were
calculated from the Ni contedtstribution of a few hundred cells (AVG: average, MFV: most
frequent value, LOD: limit of detection)

In another experiment, we demonstrated the counting of human endothelial cells. The
challenging part of carrying out such measurements comes from the relatively large size
(d=15.4 Om) and fragility of these cell s.

1.2E+06

9.0E+05 y=1.002x-4689
R*=0.9996

6.0E+05

3.0E+05

Measured cell number concentration [mL™]

0.0E+00 T T T 1
0.0E+00 3.0E+05 6.0E+05 9.0E+05 1.2E+06

Nominal cell number concentration [mL™"]

Figure 2 Correlation between the nominal and the determined cell number concentration of
endothelial cell suspensions with different dilution rates. Cell detection was done based on the
Ni content of the cells, measured at mass 58.

Optical particle counter experiments revealed that this size is above b siae for
the standard SIS, whereas the new system has transmission even for droplets with diameters as
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| arge as 25 Om, thus making the detection of
the endothelial cell dispersi dimlwivdshiluted ce | |
in multiple steps until a 2fld dilution. The cell number concentration of each diluted sample

was determined by sclGS measurements. The obtained concentation data shows a good
linear correlation with the theoretical values (Figure 2)stthemonstrating that the counting of

cells of this size is feasible withd@cent precision using the new sample introduction system.

Conclusion

Both of the showcased cell biological experiments were made feasible by utilizing of the new,
3D-printed, plastic sample introduction system, as it has provided greatly improved transport
efficiencies (the cell fraction that could be detected) comparadh#d can be achieved with

the standard SIS. Furthermore, nickel content of individual cells was only above LOD when
the 3Dprinted system was used, due to its ability to enhance sensitivity and suppress
background signalsAs these results indicate, a patfly functional ICPMS sample
introduction system could be maidéor the first time in the literatureusing only 3DBprinting
techniques, that has substantial benefits when applied in-$48CReasurements.

Acknowledgements

This work was partially funded by the National Research, Development and Innovation Office
(NKFIH) of Hungary through projects TKP202AIVA-19 and K 146733. M.A.Deli
acknowledges the support received from the Hungarian Academy of Sciences (NAP2022

6/ 2022) . Gy . Kajner is thankful fo222ande f i n
DNK-P33 New National Excell ence -Progmgmeaohis of N
Hungarian Academy of Sciences (LP26&2Q020) supported @da r .- t i

References

[1] C. DegueldreP.Y. Favarger, Colloids Surf. A: Physicochem. ER#j7 (2003)L37 142.

[2] H. Haraguchi, J. Anal. At. Spectroh9 (2004)5i 14.

[3] M. CorteRo dr 2 Rulzv aFreerzn § R.dGazr -Céneela, M. MontesBay - n,
J.Bettmer, Trends Anal. Cherh32 2020 116042.

[4] S. Miyashita, A.S. Groombridge,S. Fujii, A. Minoda, A. Takatsu,A. Hioki, K. Chiba,

K. Inagaki, J. Anal. At. Spectrord9 (2014)15981606.

[5] M. TharaudP.Louvat,M.F. Benetti, Anal. Bioanal. Cherd13 2021) 923-933.

[6] K. Inagaki, S. Fujii, A. Takatsu, K. Chiba, J. Anal. At. Spectrom. 26 (201166023

[7] F. Lin, S.Miyashita,K. Inagaki,Y.H. Liu, I.H. Hsu, J. Anal. At. Spectron34 2019 401-

406.

[8] Gy. Kajner,C .B ® | tMe €seh,B. Vajda,Zs. GeretovszkyG.Gal b §c s, Proceed
28th ISAEP, Szeged, Hungary, 2022.11.14.

[9] Gy. Kajner, C.B ®| t M. kCiseh, B. Vajda, Zs. Geretovszky,E. Papp, M. Braun,

G. G a Prbcgedisgs of thEWCPS 2023Ljubljana, Slovenia, 202G1.29.

175



29th International Symposium on Analytical and Environmental Problems

C18-UHPLC ANALYSIS OF RETENTION BEHAVIOR OF N EWLY DESIGNED O-
ALKYLATED ANDROSTANE DERIVATIVES IN  TERNARY MIXTURE
METHANOL/ACETONITRILE/WATER

Mi |l ica Kar a84r bhBajppalosvmailneav?j AnJoojvlainia 2Aj duk o\
Sanja PodunavaeK u z ma nto v i |

tUniversity of Novi Sad, Faculty of Technology Novi Sad, Bulevar cara Lazara 1, 21000 Novi
Sad, Serbia
2University of Novi Sad, Faculty of Sciences
Serbia
e-mail: mkaradza@uns.ac.rs

Abstract

Different new groups oftsroid compoundsare thecenter of attentiomn a grate number of
scientific publications since the majority of compounds are being researched as anticancer
drugs. One of the most important feature of potential drug is its lipophilicity. Nowadtgs
high-performance liquid chromatography (UHPLC) is used as one of the most sophisticated
techniquedor determination othe retention behavior determination of different biologically
active compounds. The series of 18 newly desigbedkylated androstane derivatiy was
investigated in reversed phase (RMPLC system using ternary mixture
methanol/acetonitrile/water. A good agreement between experimentally observediiod
lipophilicity was noticed given that coefficient of determination of 0.8406 was achieved.

Introduction

Improved anticancer activity of different steroid compounds originates from heterocyclic
systems with a nitrogen atom in the steroid nucleu$. id@vadays, different steroids are taken

as a relevant scaffold for new anticancer drugs development girggossess suitable
physicochemicaproperties high selectivity andeducedside effects when applied as drugs.
Different steroid derivatives are proven to achieve results in the treatmdmbrmione
independent tumors, reproductive tissues and a variatyrwr cell lines B-5]. Scientist are
constantly working on design and development of safer, effective and-speaggfic steroid
drugs.

Novel alkylaminoethyl derivatives of androstanex@mes were synthesized and their cytotoxic
effects were evaluated [@h vitro cytotoxic activity was investigated against several common
human tumor cell lines, as well as on normal fetal lung cells (MR@d human foreskin
fibroblasts (BJ). Additionallyjn vitro screening against cytochrome P450 enzymes were
conducted. Also, quantitative structaetivity relationship (QSAR) modeling of cytotoxic
activity of these compounds towards malignant melancelia was conducted]. Univariate
linear regression (ULR) and multivariate linear regression (MLR) models were presented as
well as several support vector machines regression (4ggd quantitative structuaetivity
relationship (QSAR) models. Previously determined cyiotoactivity of the studied
androstane -®ximes against melanoma61 cells was used for molecular docking analysis
and molecular dynamics of the most promising compounds.

This study represent the extension of research of this group of 18 newly synteaikgtated
androstane derivatives in terms of characterization regarding their retention behavior and
lipophilicity. Using ternary mixture methanol/acetonitrile/water in-BRPLC system the
retention behavior of investigated compounds was tested andatedrelith theirin silico
lipophilicity.
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Experimental

The series of the analyzed compounds was synthesized at the Department of Chemistry,
Biochemistry and Environmental Protection, Faculty of Sciences, University of Novi Sad [6].

The IUPAC names of the compounds are presented in Table 1. The Siudikglated
androstane derivatives are gener @aydioxyl d0vi ded
(pyridin-2-yl)methylandros#-en(3E,2)-one oximes (the compounds9) and the series Il of
(17E,2)-(pyridin-2-yl)methylideneandrost-en(3E)-one oximes (the compound6-18).

Table 1. The IUPAQames of the analyzed compounds

The IUPAC name

z
o

7-Bydroxy-1 7-(@yridin-2-yl)methylandrosé-en-(3E)-one oxime

7-Hydroxy-1 7-(@yridin-2-yl)methylandrosé-en-(32)-one oxime

7-Bydroxy-1 7-(@yridin-2-yl)methylandros#-en-(3E)-one O-[2-(pyrrolidin-1-yl)ethyl] oxime
7-Hydroxy-1 7-(gyridin-2-yl)methylandros#é-en-(3E)-one O-[3-(N,N-dimethylamino)propyl] oxime
7-Hydroxy-1 7-(gyridin-2-yl)methylandros#é-en-(3E)-one O-[2-(N-methylpyrrolidin-2-yl)ethyl] oxime
7-Hydroxy-1 7-(gyridin-2-yl)methylandros#é-en-(3E)-one O-[2-(piperidin-1-yl)ethyl] oxime
7-Hydroxy-1 7-(gyridin-2-yl)methylandros#é-en-(3E)-one O-[2-(morpholin4-yl)ethyl] oxime
7-Hydroxy-1 7-(gyridin-2-yl)methylandros#é-en-(3E)-one O-[2-(N,N-diethylamino)ethyl] oxime

1 7-Hydroxy-1 7-(@yridin-2-yl)methylandros#é-en-(3E)-one O-[2-(N,N-dimethylamino)ethyl] oxime
10 (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one oxime

11 (17E)-(Pyridin-2-yl)methylideneandrost-en(3Z)-one oxime

12 (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one O-[2-(pyrrolidin-1-yl)ethyl] oxime

13 (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one O-[3-(N,N-dimethylamino)propyl] oxime

14  (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one O-[2-(N-methylpyrrolidin2-yl)ethyl] oxime

15 (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one O-[2-(piperidin-1-yl)ethyl] oxime

16  (17E)-(Pyridin-2-yl)methylideneandrost-en-(3E)-one O-[2-(morpholin4-yl)ethyl] oxime

17  (17E)-(Pyridin-2-yl)methylideneandrost-en-(3E)-one O-[2-(N,N-diethylamino)ethyl] oxime

18 (17E)-(Pyridin-2-yl)methylideneandrost-en(3E)-one O-[2-(N,N-dimethylamino)ethyl] oxime

©CO~NOUTAWNR
PRRPRRPRRRERRPR

The chromatographic analysis was carried ouRBYJHPLC systemon UHPLC Agilent 1290

Infinity LC System with Diode Array Detector under isocratic conditions withZORBAX
coumnEcl i pse C18, 955, 2.1 I 50 mm, 1.8 Om (1
Dispersion UHPLC). Prior to analysis, the compounds were dissolved in methanol
(concentration 0.5 mg/mL). Afterwards, the solutions were submerged into ultrasonic bath and
filtered by Captiva Econofilter withzenyl on
1000/pk).Temperature in theolumn was maintained at Z6C. The i nj ecti on Vv«
eL. The fl ow was set at 0. 2ernanynixtore of nethdnbje mo b i
acetonitrileand water 45/4510 v/v, respectively). The peaks weneasuredt 210 nm.The

chemicals used in analysis are methanol (HPLC gradient grade, Baletonitrile (for HPLC

analysis, Acros Organicggnd ultrapure waterThe retention parameters of the analyzed
molecules were expressed as capacity factok)log

logk = log((tr T to)/to)

wheret; is the retention time of a compound andthe dead time (the time of the first
disturbance on the chromatogram).

The lipophilicity parameters (I&t) of the compounds were calculated by ChemBioDraw 13.0
program [8] basedn 2D molecular structures.
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Results and discussion

One ofthe representative chromatograms of the analysis of the comp6y(i’E)-(Pyridin-
2-yl)methylideneandrost-en(3E)-one O-[2-(morpholin4-yl)ethyl] oxime) is presented in
Figure 1, togethewith its structural formula. The peak detected as the compound of interest is
clearly andunambiguouslhgeparated from other peaks on the observed chromatogram.
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Figure 1. The representative chromatogram of the anaIyS|s of the COFTWI(I]]HE)-(PyI’IdIn-
2-yl)methylideneandrost-en(3E)-one O-[2-(morpholin4-yl)ethyl] oxime)

Retention and lipophilicity parameters obtained experimentallyirasdico are presented in

Table 2. For all eighteen compoundsad time, retention time of a compound, capacity factor

and | ipophilicity parameter are given.- It ca
hydroxy-1 7-(gyridin-2-yl)methylandros#-en-(3E,Z)-one oximes (the compounds9) have

lower values of logand lod® parameters, while compounds from series || o Z)-(pyridin-
2-yl)methylideneandrost-en(3E)-one oximesthe compound40-18) have higher values of

logk and lod® parameters. According to IBgparameter values, compoui@ccurs as the one

with the lowest lipophilicity (4.07), whilst compoudd stands out as the one with the highest
lipophilicity (5.98).

Table 2. Retentioparameters and lipophilicity data of the analyzed androstane compounds

Compounds to tr logk logP
1 0.974 1.701 -0.127 4.210
2 0.978 1.679 -0.145 4.210
3 1.108 3.257 0.288 4.790
4 0.960 4.296 0.541 4.580
5 1.020 4.746 0.563 4.870
6 1.101 5.328 0.584 5.200
7 1.024 1.717 -0.170 4.070
8 1.099 4.561 0.498 5.150
9 1.054 3.377 0.343 4.470
10 0.965 5.086 0.630 5.040
11 0.963 5.037 0.626 5.040
12 1.001 7.513 0.813 5.620
13 1.000 9.059 0.906 5.410
14 1.100 7.585 0.771 5.710
15 1.100 11.113 0.959 6.040
16 0.977 5.128 0.628 4,910
17 1.009 10.857 0.989 5.980
18 1.034 5.823 0.666 5.310
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In Figure 2 theaelationship between the lipophilicity (IB) and retention parameter (kygof
the analyzed series of androstane derivatisegraphically presented.moverview of the
distribution of the points around the regression &sewell as slope (0.5603) and intercept (
2.3001) are presented.. Very higbefficient of determination (0.8408)dicates the presence
of good concurrencbetween experimentally observed amdilico lipophilicity.

y=0.5603x-2.3001 o

08 R? = 0.8406

0.6

logk

0.4

0.2

0.0

-0.2

-0.4

3.5 4.0 45 5.0 55 6.0 6.5
logP

Figure 2.The relationship between the lipophilicity (lBgand retention parameter (lggof
the analyzed series of androstane derivatives

Conclusion

In the present studyC18UHPLC analysis of retention behavior 88 newly designedO-
alkylated androstane derivativestgrnary mobile phases with methanol and acetonitrile as
modifierswas conducted. This study wesnducted irorderto investigate chromatographic
lipophilicity as one of the most important feature of the potential anticancer Riesgltsof

this study indicate thathromatograplui lipophilicity of investigateddompounds as future drug
canddates of biomedical importance can be successfully correldthdn silico lipophilicity
descrptor. The lipophilicity parameter can be presenésdfunction of retaion value and in
that way it eflects the lipophilicity of investigated steroid derivatives.
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Carbohydrates are highly diverse and ubiquitous natural molecules, with significant roles in
many biological processes. Lectins, as carbohydraging proteins that can specifically
recognize and reversibly bind different meaad oligosaccharides, agtycoconjugates, have
proven to be an excellent analytical tool in investigating these glycans structures.

The aim of this study was to introduce a relatively st protocol for the isolation and
purification of lectin from lentil seeds, whose agglutinating activity could be used in different
glycans studies. To characterize samples after each purificégipntse Bradford assay for
determination of protein concentration, hemagglutinating activity analysis and PAGE
electrophoresis were used. After lentil extraction, lectin crude extract was purified by different
purification steps including precipitationitty ammonium sulfate and ultrafiltration. The
highest results in terms of hemagglutinating activity and protein concentration were determined
for fraction isolated after precipitation with ammonium sulfate (saturatie8046) and whose
molecular weight exaeding 50 kDa. In addition, it was shown that isoelectric precipitation of
contaminant proteins after precipitation and ultrafiltration enhanced both the agglutinating
activity and the purity of the resulting lectin preparation.
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Abstract
The preparation of chirdl-substituted succinimides is highly important sincey thee
widely used intermediates the pharmaceutical industrguchcompounds can be obtained by
the Michael addition ofiucleofiles to different maleimides. Since the environmental awareness
is rising nowadays, there is a huge demand for sustaisyaitleetic methods that can be applied
industrially. Carrying out reactions using efficient alternative activation is key to achieve
environmentally friendly procedures. Asymmetcatalytic processes have been developed for
Michael additions on maleimides using organocatalysts under batch conditions. Our aim was
to carry out the implementation of mechanochemical activation in these reactions because of
its huge benefits over th@mventional methods.e. solventfree conditions and significantly
reduced reaction times. In the present study, we examined the impact of milling parameters
through the test reaction of isobutyraldehyde &hdhethylmaleimide. We set the goal to
achieve snilar conversion and enantioselectivity values as were obtained using thermal
activation but without the addition of a solvent and under much less time. As a result of our
studies, optimal conditions were determined to carry out the preparationNssaipstituted
succinimide, which may be a significant step in the development of sustainable industrial
synthetic methods of important pharmaceutical fine chemicals.

Introduction

The synthesis of optically pure compounds is crucial for the pharmaceutical industry to
produce effective drugs. For that reason, asymmetric catalytic methods have a huge significance
and are often used in the production of chiral building blocks [1]. Ayrthese catalytic
procedures, because of their environmental benefits, numerous organocatalytic methods have
been developed. Asymmetric Michael additions of aldehydes to maleimides catalysed by
bifunctional organocatalysts result in products containingegoary or tertiary stereogenic
carbons, which are valuable pharmaceutical intermediates [2]. Outstanding conversion and
enantiomeric excess values can be reached using amino acids, their simple derivatives and
oligopeptides as organocatalysts in thesetiaas [39]. Out of several examined amino acids,
L-phenylalanine L(-Phe) was found to be the most advantageous because of its natural
occurrence and provided both great conversion and enantioselectivity. These experiments were
carried out in conventional batch reactors, using various solvents and needed long reaction
times. However, numerous alternative activation methods can be applied, such as microwave
or ultrasound assisted reactions or mechanochemical energy transmission, in order to decrease
the necessary time and to increase the sustainability of the processes.

Mechanochemistry bears several advantages over the conventional thermal activation
from which the significantly reduced reaction time and the solvent free conditions must be
highlighted. It is considered to be a green chemical method; hence it impliesngresdrial
relevance. In the last few decades mechanochemical activation was efficiently applied in
performing various organic reactions [10,11]. In these methods the necessary activation energy
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is provided by the collisions and friction between the grinding media, the components and the
wall of the mixing jar.

Although, a variety of asymmetric organic reactions, including stereoselective catalytic
transformations, have been performed by milling-182, to our knowledge, enantioselective
Michael additions to maleimides catalysed by simple bifunctional chirahoatalysts, such
as amino acids, have not yet been reported. Our aim was to examine the feasibility of
asymmetric Michael addition reaction of an aldehyde td\asubstituted maleimide using
mechanochemical activation. By screening the effect of diffepanameters, such as the
number and size of the applied balls and the milling time and frequency, we hoped to reach the
same conversion and enantiomeric excess values as under batch conditions but under
environmentally friendly circumstances and signifityaless time.

Experimental

The isobutyraldehydel}, N-methylmaleimide Z), L-phenylalanine(-Phe) and LiOH
x H20O were obtained from commercial sources and were used as received. The conventional
magnetically stirred batch reactions were carried out in closed glass vials. After the given time
the reactions were quenched by addition of £ aqueous NI solution and theroducts
were extracted with 3 x 2 chethyl acetate (EtOAc). The combined organic phases were dried
over NaSQs and analysedProducs were identified by mass spectrometry using al@&D
system.The conversion and enantiomeric exces}\(ege determinetly gaschromatography
(GC-FID) using a chiral capillary columfor the separation of the enantiomers.

The mechanochemical reactions were carried in Tze@®;, grinding jars with milling
balls of 3, 5, 12 and 15 mm diameter made from the same material. In a typicémanLiOH
x H2O were measured into to the jars, then the necessary nofrtisls wereadded followed
by introducing the given amount 2fand1. The mixture was agitated in a Retsch Mixing Mill
MM 400 instrument at the desired frequency for the desired time. When the reaction was
completed, the products were dissolved in 3 x 2 ERDAc, the combined solutions were
washed with 1 cfhaqueous NECI solution, dried over N&Qq and analysed using the same
methods as in case of batch reactions.

Results and discussion

As a test reaction we examined the additiod @ 2 resulting in the formation of the
succinimide derivative -tnethyt2-(1-methyl2,5dioxopyrrolidin-3-yl)propanal 8), usingL-
Phe as organocataly8cheme 1.). In a similar addition it was found that the amino acid should
bein situtransformed by reaction with a base in order to obtain high convensibeesalues.
A previous study showed that wittbeamino acid the best results are obtained in the presence
of LiOH [16].

3 L °
+ L Phe
+ L|OH x H,0 \>\ NHz
o)

L-Phe

Scheme 1Michael addition of |sobutyraldehydm)(to N-methylmaleimide %) catalysed
by L-Phe in presence of LIOH.

Our first experiments were carried out in a conventional magnetiiligd system
Two different solvents, C#l> and ethyl acetate (EtOAc) were used to screen the necessary
reaction time under the conditions shown in Table 1. Althabglee valuedo not differ much,
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high conversions were achieved only in few hours in both solvents, moreover in the latter
solvent 24 hours were needed to reach the desired full transformat®o(entry 4). Under
solventfree conditions in batch system, the ee was maintained at high level (96%) and in 30
minutes 63% conversion was reached (entry 5). In order to reduce time and have the
environmental benefit of a solvefiee method, it was wortlnfting to examine the test reaction
using mechanochemical activation. By milling the reactiorture for 30 minutes we have
obtained over 90% conversion without loss in the enantioselectieity96% (entry 6).

Table 1. Asymmetric Michael addition of isobutyraldehyd#) (to
N-methylmaleimide ) catalysed by-Phe in batch systef.
Entry  Solvent; amoun Time (h) Conv.(%)°  ee (%

(cnt’)

1 CHxClIz; 1 6 77 98

2 CH.CIy; 0.2 0.5 14 97

3 EtOAc; 1 4 40 96

4 EtOAc; 1 24 >99 97

5 0.5 63 96

6° 0.5 92 96
a8Reaction conditions.-Phe 0.03 mmol; LiOH x kD 0.033 mmaql2 0.3 mmol,
11.2 mmol.

b Conversion (Conv.) and enantiomeric excess (ee) determined by
chromatography (GEID), Senantiomer in excess.
‘Mechanochemically activated rea
grinding balls and 12 Hz milling frequency.

According to the above presented results, the mechanochemical realization of this
asymmetric Michael addition is more efficient than the magnetically stirred reaction. Thus, in
our further studies we attempted to improve the results of the reaction carrigdthe baH
mill by examining the effect of some milling parameters. In the first step, we examined the
influence of the applied number of balls on the conversion and ee (Figaje For these
measurements we used grinding jars with walls made Zm@pand grinding balls of the same
material. We carried out the reactions using balls with the diameter of 5 mm. It was found that
the conversion o2 increased only slightly with the higher amount of grinding media starting
from 91% with only 5 pieces (pcs) up to 95% with 35 pcs. However, the enantiomeric excess
values reached a maximum of 96% by using 15 pcs. One can see that at high conversions
obtaned in our experiments the growing grinding surface that ensures the energy transfer has
limited effect o the transformation of the maleimide, thus in our furthgreriments we have
applied 15 psof balls, which afforded the best ee.

The next step was to examine the effect of the diameter of the applied balls (Figure 1.
b.). We chose the number of grinding balls as to lsawdar overall volumesie. 70 pcs of
3 mm, 15 pcs of I 5 mm, 1 pc of I 12 mm and
was found to be the same (9@% regardless of the size of the balls and the milling time. The
conversion however differed with the diameter. We set two different milling times for each ball
sizeunder otherwise identicabnditions andound interesting results (Figured).
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Effect of ball number (a) 100 - Effect of ball diameter (b)
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Figure 1.LEf f ect of the number of Eljandeemni), bralkfled on t he
of the balls diameter on the conversion (green and blue bars) and ee (red)oirshée
mechanochemical Michael addition of 1 to 2.

Reaction conditiona.-Phe 0.03 mmol, LiIOH x kD 0.033 mmoll 1.2 mmol,2 0.3 mmol,
12 Hz, 30 min (10 min green bars).

In the 10 minuteseactions, the conversisn wer e t he hi ghes) with
and T 15 mm bal bfer3Q i) milindd otwreey eir ,5 mm bal |l s
be the most effectiveagaching aconversion 0©1%. From these resultd may be concluded
that by shorter millinghe decisive factor as the energy of the collisions, thus, the heavier
balls performed better. Whéonger milling was applied, the effect of timereased number of
collisions,i.e., the increased number of the bdllscameamoresignificant except i n ca:
3 mm, which although ensured the highest collision number, due to their low energy were less
efficient commbalssd to the |

After studying the impact of the balls on the conversion and ee, we have also examined
the effect of the milling time (Figure 3).

Effect of milling time ~ (g) 100 Effect of milling frequency (b)
100 - ® P
o S . e —e °
X N
< 90 - £ 90
[<H] Q A |-
O g 8 go. g MH YY_ ol tf
© e]
c C
g 70 A © 70 -
23 c
-g 60 - -% 60 -
g g YY 0o
E 50 A . é 50 - p
@] o
O 40 O 4
30 ' ' ' ' 30 4 : : : .
0 10 20 30 40 6 12 18 24 30
Milling time (min) Milling frequency (Hz

Figure 2. Effect of themilling time (&) and milling frequencyk) on the conversior(, 3 ) and
ee(, ) using 15 pieclks)ofori ofelin?.hgl Imm (
Reaction conditions.-Phe 0.03 mmol, LiOH x D 0.033 mmoll 1.2 mmol,2 0.3
mmol, 12 Hz &), 10 min ).
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From these measurements, it could be seen that with a reaction time of 40 minutes a
conversion of 97% and an ee of 96% could be reathedatterdid not changeignificantly
regardless of the milling time. Furthermore, we examined the influence of the milling frequency
(Figure 2.b). We used 10 minutegeaction timesn order to detect the influence of this
parameterThe |1 12 mm balls provided greater conve
frequency however the shape of the carvwaas differentand at higher agitation speed the
conversion obtained with the latter approaches the value reached with the ftnmapplied
milling frequency did not have an impact on the stereoselectivity, thgagemaintained at
95%.

Conclusion

In summary, wehave developed a sustainabieethodto carry out theasymmetric
Michael addition ofan aldehyddo an N-substituted maleimide by using mechanochemical
activation. Compared to the conventional batch systems, we managed to achieve full conversion
of the tested maleimide and high enantioselectivity in significantly less time and siobeent
conditions. The ws of a natural organocatalyst also adds to the environmentally friendly
character of the procedure. In this study the impact of the qlarameters on the reaction
results was demonstrated. Based on these, the optimal conditions may be concluded under
which the addition of different aldehydes to varidssubstituted maleimides can be carried
out. Our studyis a significant step to develdp the futurea sustainable method fdhe
environmentally benign preparationdfiral succinimides.
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Abstract

The retention behavior of newly synthesiz@dalkylated androstane-&imes has been
investigated applying reversgthase ultrehigh performance liquid chromatography (RP
UHPLC) with octadecyl stationary phase and methanol/water mobile phase. The set of the
analyzed compounds takes into account two groups of steroidal derivatiVeggyridin-2-
yhmethyl and (1E)-(pyridin-2-yl)methylidene derivatives. The retention behavior of the
compounds in the applied chromatographic system was determined as logarithm of the capacity
factor (ogk). Afterwards, thdogk values were correlatedith in silico lipophilicity (logP) in

order to establish the quantitative strucitetention relationship (QSRR) model and to confirm

that the obtained retention parameters can be considered chromatographic (anisotropic)
lipophilicity parameters. The obtained QSRR miecessfully correlates thegk and logP
parameters (the strong correlation has been determined). Considering the lipophilicity
parameters, the analyzed compounds can be considered from moderately to highly lipophilic.

Introduction

Generally, steroid compounds are considered to be an excellent basis for development of new
anticancer and antnflammatory drugs. Androstane derivatives are biologically active
compounds whose biological role can be different depending on substituesgatpin their
structure. The novel series afkylaminoetlyl derivatives of androstane-d&kimes possess
significant anticancer activity towards various types of cancer (malignant melar®+8a1,

lung adenocarcinoma A549 and colon adenocarcinomaHT-29) [1]. Considering their
biological potential, the characterization of physicochemical properties of these compounds,
particularly the estimation of their lipophilicity, is of a great importance. Also, the set of these
compounds was the subject of quaatiite structureactivity relationship (QSAR) analysis and
molecular docking and molecular dynamics studies that contributed to the better understanding
of their anticancer potenti§2].

Chromatography is one of the most used analytical techniques in estimation of anisotropic
lipophilicity of biologically active molecules. The most applied techniques used for this purpose
are high performance liquid chromatography (HPLC) andltyer chomatography (TLC).

The retention parameters determined by HPLC and TLC are a good basis for the QSRR analysis
in which their correlations with different molecular descriptors are investigated. Experimental
determination of the chromatographic lipophilicily RRHPLC of the series aD-alkylated
androstane -®ximesprovides the data about their retention behavior and reveals the retention
mechanisms in the applied chromatographic system. The chromatographic system with C18
stationary phase and methanol/water mobile phase is the most common system for
determination bthe chromatographic lipophilicity.
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Lipophilicity is one of the most important molecular features of biologically active compounds.
It determines the pharmacokinetic/pharmacodynamic properties and absorption, distribution,
metabolism and excretion (ADME). Besides, it plays a significantinotexic behavior of
compounds.

Experimental

The general structures of the analyzed compounds are presented in Fig. 1. The series is divided
into two groups of compounds: (1)he group | ehypdroxy-a 7-@ysidine®i ne 17
yl)methylandros#é4-en(3E,Z)-one oximes(compoundsl1-9); (2) the group Il contains nine
(17E,2)-(pyridin-2-yl)methylideneandrost-en(3E)-one oximegcompoundsl0-18). Prior to

the RRUHPLC analysis, the compounds were dissolved in methanol (0.5 mg/ml).

pyridine moiety

R,=17p-OH, R3=170-CH,Py
Py

or Ry+Ry= =<

H
—H —CH,CH;—N >
_ _ /N
CHZCH, NQ —CH,CH,~N O
_/

_CHQCHQCHzN(CHg)Q

*CHQCHQN(CHQCHg)Q

)
2N —CH,GH3N(CHa)s

Figure 1.The generalimolecularstructurs of the analyze®-alkylated androstane@imes in
1 7-(@yridin-2-yl)methyl and (1E)-(pyridin-2-yl)methylidene series

The chromatographic analysis was performed on UHPLC Agilent 1290 Infinity LC System

with Diode Array Detector under isocratic conditions, by using the column ZORBAX Eclipse
ci8, 95j, 2.1 T 50 mm, 1.8 Om (1200 bar pr
UHPLC)at25C. The fl ow was set at 0.2 ml/min and
analysis was carried out by using methanol/water (90/10 v/v) mobile phase. The peaks were

r e c or d=20 mnt Thexcapacity factdogk) was calculated as folws:

logk=log(({t 1 tm)/tm) (1)
wheret is the retention time of a compound dnds the dead time.

The in silico lipophilicity parameter (logP) was calculated by using ChemBioDraw 13.0
program.

Results and discussion

The obtained retention parameters indicate (h@E,Z)-(pyridin-2-yl)methylideneandrost-
en(3E)-one oximeggroup 1) have higher retention in the applied chromatographic system than
1 7-fydroxy-1 7-(@yridin-2-yl)methylandros#-en-(3E,Z)-one oximeggroup Il). The reason

for that might be the fact that the group Il possesses higher lipophilicity. In Fig. 4 there are two
chromatograms of representative compounds from group I. The compband® have the

e
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lowest retention since they do not possess highlypodar substituents. The addition of more
nonpolar substituents induce the significant increase in the retention time, as it can be seen
from Fig. 1. The compountihave relatively small retention time comparing to the compound

4 that possessds,N-dimethylaming@ropyl substituent. The compound$ and 17 have the
highest retention and the highest lipophilicity.

a)
mAU
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800 -
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4002
200 -

1.022
1.115

.
N
w

b)
mAU ]
2500 —;

2000 -
1500
1000
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0

0‘511|552‘52‘i3‘5ﬂ|f
Figure 2. The representative chromatograms of a) the comfdand-#dydroxy-1 7:@yridin-
2-yl)methylandros#é-en-(3E)-one oximeand b) compound (1 7-Hydroxy-1 7-(@yridin-2-
yl)methylandros#é-en-(3E)-one O-[3-(N,N-dimethylamino)propyl] oximg

The QSRR model that correlat@essilico lip ophilicity parameters (logP) with capacity factor
of the studied compounds is presenteHim 3.

1.2

1.0

0.8 y = 0.5946x - 2.5955
R?=0.9042

0.6

3.0 35 4.0 4.5 5.0 5.5 6.0 6.5 7.0
logP

Figure3. The relationship between the lipophilicity parameter (logP) and retention parameter
(logk) determined in the applied chromatographic system
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The obtained QSRR model indicate the strong linear relationship between logBgknd
parameters. The determination coefficient is significantly hRj+(0.9042) and no outlier has
been detected in the set of the compounds. The obtained model impliésgthaalues,
determined in the applied chromatographic system, can be considered the lipophilicity
measures of the studies seriemo¥el O-alkylated androstane&imes

Conclusion

The retention behavior of the analyzed series of newly syntheSizdklylated androstane 3
oximes determined in CI8®HPLC system with methanol/water mobile phase, is well
correlated within silico lipophilicity parameters. The experimental retention parameters,
expressed a®gk values, can be considered to be anisotropic lipophilicity of the studied
androstane derivatives.
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Abstract

Four anaerobic fungi (AF) strains, isolated from faeces radaa giraffe, bisorand
moose were assessed for their ability to degrade lignocellulosic biofflassffects on biogas
production of anaerobic fungi fromhese animal species were deteminn two step batch
experiments The hydrolysis process during the AF incubation led to an initial increase of
biogas production, an accelerated degradation of dry matter and an increased concentration of
volatile fatty acids. Thus, a separate hydrolytic-fpeatment phase with anaerobic fungi,
represents a feasible strategy to improve biogas production from lignocellulosic substrates.

Introduction

Degradation of lignocellulosgch material into biogas is an attractive strategy to face
growing energy demands and moderate greenhouse gas emissions from the exploitation of
fossil energy resources. Lignocellulosic residues (e.g. crop residues, greéenmitsvaste)
are highly frequent (1), they are easily accessible, cheap and do not require additional land to
grow on in this way do not triggdifood or fueb conflicts. This biomass is composed of
interwoven cellulose and hemicellulose, coatedogdcitrantlignin (2). This is the explanation
why bacteria and archaea in the biogas reactor are not efficient in disintegration of the lignin,
leaving a considerable portion of the more easily convertible sugars untou@inednt
strategies to release this carbon rely on expensive enzyme cocktails and physicochemical pre
treatment, producing inhibitory compounds that hinder subsequent microbial bioproduction.
Microbial pretreatment utilizing the fibre degrading potentials of aerobic fungi may be a much
cheaper alternative but there are some drawbacks e.g. loss of carbohydrates by respiration and
biomass buileup and the requirement of long greatment periods (3). Anaerobic fungi (AF)
from the phylumNeocallimastigomycotare natural inhabitants of the digestive tract of
herbivorous animals (4), which decompose a big share of the ingested forage. The AF attach to
the plant material and crack the fibres mechanically by growth and expansion of their rhizoids
or bulbous holdists (5). In addition, AF possessllulosomes which contain a multitude of
lignocellulolytic enzymesThese fungi are an appealing solution as they hydrolyze crude,
untreated biomass at ambient conditions into sugars that can be converted intaddallie
products by partner organisms.

Experimental

The objective of this study was the applicationfair newly isolated strains to the
hydrolysis phase in order to improve hydrolysis of lignocellulosic biomass. The applied isolates
were obtained from animals living on a high fibre dimetmely anoaRubalus depressicornis
(Fig.1.) and girafféGiraffa camelopardalis rothschildlibison(Bos bonasysand mooséAlces
alces) The effects on biogas prodimt of anaerobic fungi from thesmimal species were
assessed in two step batch experiments, comprised by a hydrolytic/acidogenic stage, followed
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by a methane production stage. Checking the enzyme activity in hydrolytic stage, beta
glucosidase activity was measured hynitrophenytb-D-glucopyranoside, for the
endoglucanase concentration DN8&#&thod was use@5-dinitrosalicylic acid).The produced
organic acids were measured by HPLC. Additionally, gas composition wasahaly GC
during the methane production stage.

Figure 1. Anaerobic fungi on soluble carbon substrate &noafecal sample.

Results and discussion

In this study, treatment with anaerobic fungi cultu(@d-day) increased the total
biomethane yield during the experimergaliod of 20days.

Methane yield from the same amount of organic total solids (oTS) of black locust and
fresh wheatgrass with and without AF+M-colture pretreatment was presented in Figure 2.
Black locust $ a lignirrich substrate that is difficult for biogas fermenter microbes to degrade
As a result of the AF+M pretreatment, the degradabilifyiatk locusincreased in the case of
the use of both isolates. Whegd substrate were used, the amount of methane did not increase
proportionally, which may indicate inhimn.

In the case of using fresh wheatgrabg, AF+M pretreatment significantly increased
the degradability of the substrate both when 0.5g and 1g of substrate wereausdudbition
occured(Fig. 2.).
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Figure 2. Biomethane yield after the anaerobic fungitggatmenusing anoa isolate

Pretreatment with anaerobic fungi significantly improved the degradabilitybstratesThe

results forAF biomethane yieldsorrelated well with the organic acid concentrations measured

by HPLC (Fig3.). From these it can be concluded that the anaerobic fungi degraded the
substrate efficientlyluring the 14day long treatmentAs a result of the prgeatment, acetic

acid, lactic acid, glucose and cellobiose were produced in the highest amounts. These products
could be used by methapeoducing Archea producing methane during biogas fermentation.
The efficiency of biogas fermentation was well chanaotel by the amount of biomethane
produced as well as the concentrations of organic acid measured by HPI3g,(wigich show

that methanogens with otherwise slow metabolism were able to use the products of anaerobic
fungi from the solution, so inhibitiodid not occur.

= n w

Concetration (g/L)

o
Ok 1N Ul W,

Acetic Propionic Butyric Isobutyric Valeric Isovaleric Caproic
acid acid acid acid acid acid acid

Figure3. Organic acid concentration at the end of the biogas fermentation using anaerobic
fungi from anoa

193




29th International Symposium on Analytical and Environmental Problems

Conclusion

Anaerobic fungi isolates fromnoa, giraffe, bison and mooaeexcellent candidates
for the conversion of agricultural waste products to biofdéiefour tested isolates efficiently
pretreated the hattb-degrade straw substrate to produce significant amounts of acetic acid,
lactic acid, glucose, and cellobiose. The kinetics of the degradation were optimal for the slow
metabolism of methanogenic microbeshich were thus able to efficiently utilize the
aforementioned byproducts and make biomethane from them.

Based on these results AF isolates vetfective in enhancing cellulose degradatoil
successfullyncreased biogas production
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Abstract

Global challenges such as population growth, increasing urbanisation, climate change, and
limited access to important plant nutrients have all contributed to the development of
nanotechnology as a new innovation and its application in agriculture. Nadegacan be
synthesized through chemical, physical or biological synthesis methods. However, the applied
approach can significantly affect their chemical properties, reactivity and biological activity
[1]. In recent years, the use of green synthesisadsthas received increasing attention due to
their ease of characterization, lower toxicity and favorable production costs. In our work, we
examined and compared the spedependent effects of CuO nanoparticles produced by both
chemical and green synthe®n three different microgreen plants. Seeidhing was used for

seed treatment and the biomass, pigment, and protein contents-weekeld plants were
investigated.

Introduction

Nanotechnology in agriculture is a potential way to improve sustainable crop production. The
use of nanoparticles in crop production is already known to increase germination rates,
germination speed and growth. It has positive effects on chlorophyll ¢omereases cell
elongation and enhances nutrient uptake [2]. Furthermore, the use of nanoparticles also plays a
role in plant pathogen control, thereby reducing the use of chemical products and contributing
to the further development of sastable crop production [3]. Soilless and nanotechnelogy
based crop production, including the cultivation of microgreens, could be a revolutionary
innovation in traditional farming, which is increasingly important due to the increasing
population growth ashthe reduction of cultivable land with urbanisation [4]. Microgreens are
young and immature plants that have been recently introduced as a new category of vegetables,
adapting their production at the miesoale. Microgreens are typically harvested betwee
10-14 days after their first leaves appeared. Their rapid growth andsfi@eent nature make

them especially appealing for modern agriculture [5].

The right amount of copper is essential for the proper functioning and development of plants.
Copper (Cu) is involved in a number of morphological, physiological and biochemical
processes and functions as a cofactor for many enzymes. It plays an esdemiaéspiration,
photosynthesis and the electron transport chain. However, in excessive amounts, it negatively
affects plant growth and productivity and has negative effects on mineral nutrition, chlorophyll
biosynthesis and antioxidant enzyme act&tj6].

Related to this, the subject of these work was to synthesize eoyxper(CuO) nanoparticles,

using chemical and green methods, and then to determine the resulting particles physical and
chemical properties. As their effects on microgreen plants haveeeatwell investigated so
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far, our aim was to characterize the concentrataomd specieslependence of chemical and
green synthesized NP effects on plants; therefore, experiments were carried out in three
agriculturally important plant specieBrassica rapa cymosa, Lepidium sativum and Eruca
sativa

Experimental

NP synthesis and characterization

CuO nanoparticles were synthesized through a precipitation method. Initially, copper nitrate
(Cu(NGs;) 2 L.@)Hwvas dissolved in 100 mL of deionized water to achieve a 0.2 M
concentration. Subsequently, 25% ammonia solution was added drop by drop under vigorous
stirring until the pH reached 12. The resulting black precipitate was washed with deionized
wateruntit he pH reached 7. Foll owing this, the wa
to remove any remaining solvent and then calcined af480 Z hours. Finally, the obtained
powder was ground and stored at room temperature for further use.

A similar procedure was employed for the green synthesis, with the exception that Virginia
creeper (VC) extracts were used instead of ammonia solution. The leaf extracts were prepared
by boiling the dry leaves in 100 mL of deionized water aA8D f o inute8. The extracts

were then vacuurfiltered, and the filtrate served as both a reducing agent and a stabilizer for
the assynthesized CuO NPs. "Green" MZLIO materials were synthesized by adding the plant
extracts to the 0.2 M aqueous copper solutiom Inl volume ratio at room temperature, with
continuous stirring for 24 hours.

Characterization of CuO NPs:

The morphological characteristics of CuO NPs were analyzed using transmission electron
microscopy (TEM) with a FEI Tecnai G2 201 mi
To verify the crystal structure and phase of the nanoparticlesy owder dfraction (XRD)

was performed. The XRD scans were conducted with a Rigaku MiniFlex Il powder

di ffractometer, utilizing Cu KU r adi8®tAi @ an
range.

Seed nangriming

For the treatment of seeds with nanoparticles, seedpréaming was used. To compare, a CuO

NP6s prepared chemically and from wild grap
concentration of 100 mg/l and then dilutions were performed. A nanopastispension of

100mg/l was prepared as a treatment solution at dilution levels of 10, 25, 50 and 75 mg/l. Seeds
soaked in purified water were used as controls. The-penong time was 6 h for broccoli and

1 h for arugula and cress due to the hydragicg on the seeds. After napaming, broccoli

seeds were dried at room temperature for 24
Microgreen cultivation

Broccoli Brassica rapa cymo3a cress(Lepidium sativum)and arugula(Eruca sativa)
microgreen plants were grown on coconut fibre under hydroponic conditions. The plants were
provided with a tomato nutrient solution containing: 1 M Cadd¥@ M MgSQix 7 H.O; 0.1M

KH2PQy; 0.1 M KCI; 0.1 M NaHPQs x 2 H20; 0.01 M FEDTA and micreelements.
Microgreens were cultivated under a controllable lighting fixture, under LED light containing
excess blue light for 7 day$he illumination treatment of all three microgreen species provided

the same total photon fl#%sx density (TPFD) of
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Biomass measurement
In each tray, 20 seeds were planted on coconut fibre and then grown for 7 days. After harvesting
the plants fresh weight of the trgyown plants was measured.

‘Q/’\ P T

Figure 1:Preparation and processing of plant samples
Determination of protein content by Bradford Protein Assay
Biochemical parameters and content values are determined as shown in the first figure
(Figurel). The shoot part of the plants is harvested at 7, 10 or 14 days of age, depending on the
experiment, the plant sample is homogenized in buffer and absorbam=mssired at the
appropriate wavelength.
A 200 mg plant sample was homogenized in a pH 7, 50 mM mixed phosphate bu#BQkKH
NaHPQs). The mixed plant sample was collected in an Eppendorf tube and centrifuged for
10mi nutes at 4 AC and 12000 rpm. The supernat
was pipetted into another Eppendorf tube. Using Bradford's method, the folloe@oton
mi xture was prepared: 900 Ol of purified wat
reagent. After mixing the samples, the optical densiti@tamples was determined at 595

Determination of pigment content

20 mg of plant sample was rubbed in 95% ethanol. The wetted plant samples were centrifuged
for 10 min at 4 AC thesiperhd@ant@aslipeatted hree tinedperO1 o
sample into 98vell plates and the absorbance was measured at 664, 648, 470, 534, 643 and
661 nm. We measured the amount of chlorophyll a, chlorophyll b and total chlorophyll and
determined the ratio of chloroplha to chlorophyll b.

Results and discussion

XRD measurements were used to determine the crystal structure and the chemical composition
of the synthesized nanoparticles.. The <char
38.87A, 48.74A, and 68.24A a20d, and $280) glane d t o
orientation of monoclinic structure of CuO (JCPDS 892531). According to TEM images, the
average size of this VMCuO sample was around 30 nm, and polydispersity was observed as in
case of the chemical sample.

The treatment with nanoparticles can increase the yield/biomass. For this reason, we conducted
an investigation to determine whether two types of nanoparticle treatments resulted in
differences in biomass mass between species. The results showed easigdifference in

arugula after seed napwiming treatment with CuO nanoparticle concentration of 10 mg/l.
(Figure 2, 3).
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Figure 2: Changes in the biomass of three different plant species after differently synthesized
nanoparticle treatments
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Figure 3: Effect of chemically and green synthesized CuO treatments on biomass by plant
species
However, the biomass of the treated plants also showed us that the LED illumination with an
excess of blue light had a positive effect on broccoli growth, while the cress did not grow well
under the chosen illumination.

Conclusion

Based on the measurements, we successfully synthesized CuO nanopatrticles with using plant
waste extract of VC. The properties of the obtained nanoparticles were similar to the
conventional chemically synthesized nanoparticles. Subsequenibgrtiwes were introduced

into microgreens to investigate the concentratiand specieslependent effects of both
chemically and greemynthesized nanoparticles on these plants. Our observations revealed
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differences in the biomass of all three plant species. This finding provides a rationale reason for
conducting further experiments to explore the impact of differently synthesized nanoparticles
on other parameters, including vitamin C content, antioxigdartymes activity and the
nutritional values of these plants.
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Abstract

SO emissions are widely converted to sulphite through the flue gas desulphurization
process, in which S£s scrubbed and then chemically absorbed as sulphitg jS®alkaline
solutions [1]. Furthermore, the oxidation of 8@ons can produce additional benefits, such as
generation of an energy carrier like hydrogen [2]. Sulphite electrooxidation occurs in both
acidic and alkaline media, according to the reaction (1) and (2), respectively [3]:

SG+H,0- SG + 2 H+ 2 (1)
S@ +2HO- S@ +H,0+2e 2)

Several studies regarding the sulphéfectrooxidation were performed using noble
metals such as platinum [4] and gold [5] due to their good catalytic activity [6], but the high
price of these materials is a major drawback for their widespread use, therefore the present
paper targets losgostelectrodes such as AlISI 420 and Incoloy 800.

In this paper, the anodic oxidation of the sulphite ions on AISI 420 and Incoloy 800
electrodes in neutral solution (1 mot'IN&SQs) was studied to determine the relationship
between the kinetic parameters and the sulphite concentration added in the electrd)yii@ (10
2,101, 0.5 and 1 mol t). Due to their electrochemical stability in aqueous solutions, in acidic
and neutral electrolytes, stainless steal electrodes can be a practical alternative as anode
material. Also, their tendency to passivation can be an advantage both due to therbgybinco
resistance and the catalytic effict on the anodic oxidation of sulphite [7].
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Abstract

A convenient and efficient apprctatoward the synthesis of six(8-substituted benzp,7-
benzel,3-diazaspiro[4.5]decan2,4-diones (1 6) by BucherefrBergs reaction and further
alkylation at position 3 of the hydantoin ring reportedFurther, their chemical stcture was
confirmed by meltingpoints, elemental analysis, HR, NMR and UM Vis spectroscopic
methods To gain an insight into interactismvhich the investigatedpirohydantoinggablish
with their environmenttheir absorption spectra were recordedetectedsolvents of diférent
polarity and the solverdffects on the UWis absorption band positions, intensity and shape,
were discussedubstiuent effects on the solvaltwmomism of compounds 6 wereanalyzed
using theHammet's equationConsidering the broad apgditions of hydantoin derivativeas
well as the fact that their relativ@portance may increase in the future, results obtained in this
study servas a basis for furthémvestigations.

Introduction

The hydantoin (imidazolidin,4-dione) ring is an important structural fragment of a large
number of pharmaxogically active compounds J1Derivatives of this fivemembered cyclic

ureide are known anticonvulsants (Dilantin, Cerebyx, Peganon), nonsteroidal antiandrogenic
agents (Anandron), antibiotics (Furadantimuscle relaxants (Dantrium)][Zantiarrhythmics
(Azimilide), keratolytics (Alantm), astringents and antacidg.[By introducing substituents

in N3 and C5 positions of this bioactive nucleugarious analogs with potential
pharmacological application are obtain&tructureactivity relationship(SAR) analysis of 3
benzyloxy5-alkylhydantoins revealed that substitution of benzene ring with chlorine and
bromine atoms, as well as the presence of slightly longer lipophilic substituents such as
isopropyl and isobutyl groups at C5 position, may bergsddor its antiproliferative activity

[4]. The antileukemic activity of-{3-bromopropyh3-methyt5,5-diphenylimidazolidine2,4-

dione and i(3-bromobutyl}3-methyt5,5diphenylimidazolidine2,4-dione towards human
acute histiocytic lymphoma U937 cells and human promyelocytic leukemi@OHtells is

based on temporary changes in the leukemia cell viability, volume and [&uAntiviral

activity of 5,5diphenyt3-[3-(4-phenyt1H-1,2,3triazol1-yl)propyllimidazolidin-2,4-dione is

based on prevention of adsorption and penetration of human metapneumovirus into host cells
[6]. In vivo studies have shown th&t-arylsulfonyl derivatives of imidazolidi@,4-dione
represent new hypoglycemic agents because they effectively reduce blood glucose levels
compared to the standard drug glipizide [Ppbtentially pharmacologically active compounds
often bear numerous functional gps capable of forming hydrogdsonds, making them
soluble and giving them the abjlito form specific interactions witieir biomolecular targets

[8]. Hydrogen bonihg influences the interactionsf potentially pharmacologically active
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organic compounds at differetevels of complexity, going from those witither small
molecules, up to theighest supramolecular assembliesg, proteins ad membranes. These
interactions considerably affect the pharmacologicalctivity, pharmacokinetics and
physicochemical properties of drugs, hence n@akiydrogen bonding an importasiubject of
study indrug discovery and development [Sherefore, solvatochromgtudy gives an insight
into possible different solutsolvent interactionsnimicking the interactions of potentially
pharmacologrally active organic compoundgith their environmentin continuation of our
long-term research on the influence of chemical structure ompakential pharmacological
activity of imidazolidin2,4-dione derivatives six 3-(4-substituted benzyp,7-benzel,3-
diazaspiro[4.5]decan®,4-diones were synthetized (Schenig. To gain insight into the ways
in which those compoundsteract with their environment, their absorption spectra were
recorded in a selected set sdlvents.The influence of substituents on the position of the
absorption spectra was evaluated in detail usiagmett's equation.

Experimental

Gener al procedure for the synthesis of compo
The synthetic route was carried out according to Scheme 1. Starting from commercially

available Utetralone, the modified BucherBergs reaction was carried out by the use of

ammonium carbonate and potassium cyanide to afford the -dBiy#iro-2H-

spiro[imidazolidine4,1-naphthalenel,4-dione [10]. In the following step, alkylation at

position 3 ofthe hydantoin ring was conducted with varigusubstituted benzythlorides in

the presence of L0z in N,N-dimethylformamide (DMF) [11]Their chemical strcture was

confirmed by meltingpoints, elemental analysis, HR, NMR and UM Vis spectroscopic

methods

(NH;),CO5 KCN o 4-XCgH,CH,CI . o
50% EtOH HN K,COs, DMF HN
)—NH )N

O @) o

X

X =H (1), CH; (2), OCHj (3), CI (4), CN (5), NO, (6)
Scheme 1. Synthetic pathway of the investigated compounds.

The melting poirg weremeasued on an Electrothermal meltimpint apparatus. The FIR

specta of the synthesizedcompounds wrerecorded in the range of 400 to 4000' tmsing
Bomem MB spectrophotometer. Elememtaalysis of the investigatedmpounds were carried

out usingmicroanalyzer Elemental Vario EL IllAbsorption spectra were recorded on a
Shimadzu 1700 spectrophotometer in solvents of spectroscopic purity (Fluka) at a fixed
concentration of 16 mol dmi 3. *H NMR spectra were recorded on a Beu Ascend 40
spectrophotometer at 400 Mitzdeuterated dimethyl sulfoxide (DMS@).

3-(Benzyh6,7-benzel,3-diazaspiro[4.5]decane,4-dione (1): White crystalline substance;
m.p.1261 29 AC; yIR (EBr,d/cm 734692931, 1770, 1703 NMR (400 MHz,
DMSO-dg): U=8.88 (s, 1HNH), 7.66 (t, 1H,J = 8 Hz,Ar(benzyl}H), 7.33(t, 2H,J = 8 Hz,
Ar(benzyl}H), 7.27 (d, H, J = 8 Hz, Ar(benzyhH), 7.25 7.22 (m, 1H, Ar(tetralinH), 7.19i
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7.11 (m, 2H, Ar(tetralinH), 6.93 (d, 1H,J = 8 Hz, Ar(tetralin)H), 4.57(s, 2H; N CHy),
2.821(,2H,GH) , 2. IM2H2CH) 4 1. 957 1. 81 );AminCalcdn, 2 H;
For GoH1eN202: C, 74.49, H, 5.92, N, 9.14. Found: C, 74. 46, H, 5.95, N, 9.14.
3-(4-Methylkenzyl}6,7-benzel,3-diazaspiro[4.5]decan®,4-dione (2): White crystalline
substancem.p153156 AC; y IR&KBd 3/cm %):13269 2945, 2876, 1756, 1703,
1686;'H NMR (400 MHz, DMSQdg): i = 8. 89 ( s, 1H, NH), 7. 19
7.2171 7.15 (m, 6H, Ar(tetralinH + Ar(benzyl}H), 6.90 (d, 1HJ = 8.0 Hz, Ar(tetralimH), 4.56
($,2H,NCH2) , 2. 831 2.2,245(s3H,ClAH, 2CH 11 2. D4 (m992H,; 8
ppm (m, 2H; CH); Anal. Calcd. For @H20N202: C, 74.98, H, 6.29, N, 8.74. Found: C, 74. 96,

H, 6.31, N, 8.74.

3-(4-Methoxylenzyl}6,7-benzel,3-diazaspiro[4.5]decan,4-dione (3): White crystalline
substancem.p.13611 38 AC: VIR (&Br,d/cm B 34998025, 2951, 1770, 16984

NMR (400 MHz,DMSO-ds) : ad = 8.90 (s, J484 HzMHbenzybH),. 24 ( d
7.23 (m, 1H, Ar(tetralinH), 7.187.13 (m, 2H, Ar(tetralinH), 6.93 (d, 2H,J = 8.4 Hz,
Ar(benzyl} H), 6.90 (d, 1HJ = 8.0 Hz, Ar(tetralimH), 4.55 (s, 2H, NCH>), 3.75 (s, 3H,

OCH) , 2.8112.28 (@2m,132R, GH Im,9 52 H, 8ARWKEXH M ( m,
Anal. Calcd. For gH20N203: C, 71.41, H, 5.99, N, 8.33. Found: C, 71. 36, H, 6.04, N, 8.30.
3-(4-Chlorokenzyl}6,7-benzel,3-diazaspiro[4.5]decan®,4-dione (4): White crystalline
substancem.p1301 33 AC; vyIR &Brd/cm B 223298105, 2932, 1767, 1708

NMR (400 MHz, DMSQde): U = 8.91 (s, 1HNH), 7.36 (d, 2HJ = 8.4 Hz, Ar(benzyhH),

7.31(d, 2H,)=8.4 Hz, Ar(benzybH), 6.92 6.89 (m, 4H, Ar(tetralinH), 4.51(s, 2H,Ni CHy),
2.891(M,28@H) , 2. 1971 1CHY9 4 (@A m,p@hE(M,2H); Anal. Calcd.

For C16H17CIN202: C, 66.96, H, 5.03, N, 8.22. Found: C, 66. 94, H, 5.05, N, 8.22.
3-(4-Cyanolenzyl}6,7-benzel,3-diazaspiro[4.5]decan,4-dione (5): White crystalline
substancem.p.1821 85 AC; % iR€KBda/cm 8:3365, 2935, 2865, 2225, 1774,
1708;'H NMR (400 MHz,DMSO-ds): Ui= 8.93 (s, 1H, NH), 7.55 (d, 2H= 8 Hz, Ar(benzyh

H), 7.43 (d, 2H,) = 8 Hz, Ar(benzyhH), 7.2Q 7.15 (m, 3H, Ar(tetralinH), 6.88 6.84 (m, 1H,
Ar(tetralin}H), 4.52 (s, 2H, NCHy) , 2. 7912. 76, (M, 121H2. OH ( m,
1.90 1.85ppm (m, 2H,CH>); Anal. Calcd. For @H17CIN3O2: C, 72.49, H, 5.17, N, 12.68.

Found: C, 72. 51, H, 5.1#, 12.68.

3-(4-Nitrobenzyl}6,7-benzel,3-diazaspiro[4.5]decane,4-dione (6): Yellow crystalline
substancem.p.17001 73 A C: % iRéKBd a/cm §:8204, 3097, 2933, 2840, 1770,
1708;*H NMR (400 MHz,DMSO-ds): Ui= 8.94 (s, 1H, NH), 8.11 (d, 2H = 8 Hz, Ar(benzyh

H), 7.92 (d, 2H,J = 8.4 Hz, Ar(benzyhH), 7.22 7.05 (m, 4H, Ar(tetralinH), 4.55(s, 2H,Ni

CH) , 2. 792H2CH)5 (2m,1271 2. 84 @Im,952H, 90H);Apm ( m,
Calcd. ForC19H17CIN3O4: C, 64.95, H, 4.88, N, 11.96. Found: C, 64. 94, H, 4.89, N, 11.96.

Results and discussion

Solvatochromic analysis

Solvatochromic properties aix synthesized compounagere investigated by recording the
corresponding UWis absorption spectra in a selected set of solvents of different polarity in
the wavelength range 20071400 nm. Thddigheral ues
energy absorption maxima are shown in Table 1, and a representativa spemtded in
ethanol are presented in FigureThe observed trends in the change in the intensity of the
absorption maximum are in accordance with our previous rg¢4gjtdNamely, the akorption
spectra of alinvestigated compoundse characterized by the presence of one dominant band
originating from the Y “* transition and corresponding to the absorption maximutigifer
lower energyFigure 1shows that the introduction of a substituent in phgosition of the
phenyl ring results in a bathochromic shift of the absorption maximum in relatothe
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unsubstituted compound)(in all solventsln general, with increasing electralonor as well

as electroracceptor characteristics of the substituent, there is a shift of the absorption maximum
towards higher wavelengths. Based on the described trends, it can be concluded that electron
donor groupsexert a significant influence on the shift of the electron density fronpthe
substituted benzyl group to the hydantoin ring, contributing to the bathochromid 4hifthe

effect of electroraccepting substients on the shift of the electron density in the studied
molecules is opposite, and also results in positive solvatochromism comjoartte
unsubstituted compourid

Tablel. The absorption spectra cbmpoundgl 6)
in a selected set of solvents.

8max (NM)

Solvent
Compound 1 2 3 4 0 6
Methanol 207 214 222 216 231 269
Ethanol 212 215 225 218 232 270
1-Propanol 216 218 229 221 230 272
1-Butanol 215 216 228 219 234 273 R S N
Acetonitrile 210 216 220 215 232 274 s . e
Dietyl et¢ 214 215 228 218 233 273
Cyclohexare 215 216 219 219 235 272

—)
— (@)
—@)
@
—®)
—(6)

Alau)

Figure 1. The absorption spectra
of compoundsX 6) in ethanol.

The position of the absorption maxima are more affected by the substitution pattern than the
polarity of solvenfThedominant influence of substituents on the shape, intensity and position
of the eéctronic spectra of compountlis6 was analyzed using linear free energy correlation.
The obtained results are represented by the diagrars f (0p) (Figure 3, as well as by the
corresponding equations, especially for electionor (equation 1) and electraceptor
(equation 2) substituents:

Smax= 47. 42 ( NO. 8y (R+0.95 s4 8.85¢ Kl-04; n=3) (1)

Smax= 47. 9% (1HN2088% NBR=08955=2.45F=8;n=23) (2)

The obtained nonlinear dependence is an indicator of the different effect of substituents on the
shift of the electron density in the analyzed series of compounds, where the edeceptor

effect is significantly stronger compared to the electtonor effect (} o =111.048 }p =

9.43)).

Vimae x 102 =943 0, + 47.42
R® = 0.905

39.5 4 Vmax X 1072 = -11.050, +47.91
R* =0.895

NO2

-0.5 -0.25 0 0.25 0.5 0.75 1

%

Figure 2 The correlation ofmaxandd, for compoundd 6 in a selected set of solvents
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Conclusion

In this study, wesynthetized six §4-substituted benzyi,7-benzoel,3-diazaspiro[4.5]decane
2,4-dionesand confirmed their chemical structure by melting points, elemental analysis, FT
IR, NMR and UV Vis spectroscopic methodSubstiuent effects on the solvatochromism of
compounds1i 6 was analyzed using the Hammett's equation. The obtained nonlinear
dependence showed that the electoneptor effect is significantly stronger compared to the
electrondonor effectfa=111.048;1 p = 9.431) Considering obtained results, we can conclude
that, the investigated spirohydantoins represent interesting starting point for the preparation of
new pharmacologically active compounds and better understanding of the staactivitg
relationship
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Abstract
The present paper aims to provide an objective criterion for establishing the position of a dopant
(EU*") in a given crystalline matrix (ZNb.Osg). Following the analysis of the general
conditions, regarding the size of the doping ion correlated with the reticular distances and / or
the size of the coordination polyhedra, it remains to be established the concrete place that it will
occupy, substitiional or interstitial. The criterion is based on the principle of minimum energy
of the system, as a conditiai existence of doped structure, which is why thethod is
applicable for a largeariety of crystalline materials.

Introduction

The design of the properties of a material is increasingly used, as a step prior to its synthesis.
The most effective and direct method of modulating the properties of a material with a
crystalline structure is to use a certain dopant. All its physicodatmpioperties are strongly
influenced both by the nature and concentration of the dopant and by its position in the host
crystal lattice. The development of computing power in the last 3 decades has made possible
the emergence of a wide range of softwased in materials design, as direct applications of
ab-initio computational methods of quantum chemistry. DFT is one of these methods, which
has gradually become a practical tool in engineering and modeling the properties of crystalline
materials. As will be seen in this paper, the efficiency of the method isicadtyr linked to

the computing power available and inherently correlated with the complexity of the crystal
structure analyzed. The convergence of the energy of a crystalline system towarnfstarmin
value in order to achieve a state of stability is the fundamental criterion by which its existence
is found. For calculating the energy of crystalline materials, DFT is an increasingly widely used
method, providing a good correlation with experimdptdetermined values. At the outset, it
should be emphasized the seemingly paradoxical fact that the calculation difficulties are greater
the lower the level of doping. Also, the application of the method is simpler in the substitutional
case than in thenferstitial case. [3]

Figure 1 shows the elementary cellokNb,Og in which 26 ions are identified: 4 Nb, 6 Zn and

16 O with their 300 electrons. In order to refer todoancentration doping, the elementary cell
would have to be multiplied a certain number of times, thus obtaining a supercell. Only in the
supercell canve speak of introducing an impurity element at a low concentration in relation to
the host ions. The smallest supercell that complies with the spatial symmetry conditions
corresponding to the space group CAo.(15) to whichZnzNb,Og belongs contains 208 ions

and a proportionally higher number of electrons, which makes the calculation unfeasible,
assuming logistics that far exceed any justification for the case under considdmatiever,
antefactum it is possible to determine the place that the doping ion can occupy within the
elementary cell, even in this case.
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Figure 1 Elementay cell of ZnsNb2Os obtained by CRYSTAL 14 package

Results and Discussions

Note the coordination polyhedra of Nb and Zn. In the case of Zn we notice two distinct
positions, irreducible from a symmetrical point of view, denoted by Zn1 and Zn2 respectively.
We will be interested in what substitup@sitions are eligible for the Eion and whether
interstitial positions e possible. The fact that the Bu originating from EpOsz is octahedrally
coordinated allows us to assume that it can substitute Nb ions within the host network, also
octahedrally coordinated. Here, however, beginother type of problem regarding the use of
the software. The information it needs to build the elementary cell in the lattice refers to the
symmetrically irreducible positions the asymmetric unit after which it is necessary to
communicate to it thergup of spatial symmetry with which it must opergince in the
asymmetric unit there is only one Nb ion, after the reconstitution of the entire elementary cell,
all Nb atoms will be replaced by EBasically, we are no longer talking abalnsNb,Os but

about the structurally equivalent networksEmQOg. The calculation of DFT converges towards

a minimum energy, so this material possesses a thermodynamically stable structure. In
conclusion, it is permisile for Euto substitute for Nb. Because, for example, its forbidden
band calculated for 2BwOs is 2.5 eV, much smaller than the original compound's forbidden
band of 3.7 eV [1], it is obvious that it will narrow after dopifi@sting other substitution
positions for both Zh and Zr2, similar substitutin calculations reveal convergence towards
energy minimums in both cases. The synthesis process allows the reactie fuatze
competitively between Eand Zn ions, not successivelgas not occuthe initial formation of

the ZnsNb2Os crystal matrix after which the Elf dislodge the Zn ions in the two positions. On

the contrary, Eu with more available electrons in valence layers than Zn, is more reactive, will
occupy tke places in the network before Zmthese cases, in which it is practically not a doping
but a massive impurification, resulting in a compound of the t¥pexEuNb2Os, the
calculation of the band structure reveals the cancellatitredfand gapghe material becoming
conductor, fact due to a much more numlaege ofweaker electrons tied in the Ewhich

easily become mobile in the netwokkthe same time, Eu ionic radits = 0 ¢af #in¥ g

place and interstitial, conserving the spatial symmetry
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a b

Figure 2 aEu** substitutes Znb. EL?* - interstitial position

The calculation of DFT in thease of the figure above, with Eons placed median in the
elementary cell, was not completed by convergence dueitioal influence in between This
inconvenience is canceled in the case of low concentrations, specific to dégsing.
experimental study, a series of sampleZreNb,Os doped with E&" at various concentrations

were obtained by solidtate thermal synthesis. The precursors used were niobium pentoxide
Nb2Os (99.9%), zinc oxide ZnO (99.9%) in molar ratio 8&o.which europium (Ill) oxide EAD3

(99.9%) was added in concentrations 0.01%, 0.02%, 0.05%, 0.1%, 0.2% and 0.5% respectively.
[1]

SR ZnNbO,:  ZnNbO,:  ZnNbO,:  ZnNbO,: ZnNbO,:  ZnNbO,:
AT Eu**0.01mol  Eu*0.02mol Eu*0.05mol  Eu**0.1mol Eu*02mol  Eu®* 0.5mol
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Figure3. Samples and UWIS spectra for Etsdoped ZnsNb,Os. at theseoncentrations.

Conclusion

The DFT method used in CRYSTAL 14 software offers the possibility to determine the position
of a dopant in a given crystal matrix. Its advantage lies in its general and objective character,
overcoming the difficulties that arise in the case of dopantsithadt bring significant changes

in the crystal lattice, preserving its symmetry. Experimental arguments, of which the diffraction
spectrumXRD being the most important, encounter some inherent difficulties for the following
reasonsin the case of intetisial doping, in pinciple, some additional piskoccur due to the
appearance of new crystalline diffraction planes in the host matrix and some displacement of
some of them due to creisking changes. In the case of substitutional doping, where no
additional plans appear in the network, no additignelks occur, because only the distance
betwesn plans can be modified; some @ckove one way or the other, as distances between
planes decrease or increase. But these effects depend decisively on timérattoceofthe

dopant and its ionic size.
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Abstract

The paper aims at the development of an innovative technology for biomass utilization
using artificial intelligencd-orthe elaboration of the technical solution a very important role is
played by the efficient prgeatment of the reed which is characterised by several criteria.
Biomass preparation involved the following methods: physical and chemical methods of
biomass petreatment.The samples were mechanically prepared, followed by preliminary
characterization analyses: moisture, total solids content, determination of total organic carbon
content, qualitative analysis by HR spectroscopy, SEM EDAX scanning electron
microscopy and metal concentration.

The studies were performed using a PGZ 402 Radiometer Analytical potentiostat using
a classical &lectrode electrochemical study setup. To begin with we investigated the behaviour
of both solutions obtained on the bright nickel electrode, platinum coeietdrode and ESC
reference electrode.

Obtaining hydrogen in an electrolyzer without separation of the electrode spaces is
possible. Depending on the working conditions and the electrolyte solution obtained from the
enzymatic fermentation of ree@r cellulose extractit is possible to obtai hydrogen without
oxygen being released from the anode. This can only happen if there is ethyl alcohol in the
electrolyte.The higher the amount of ethyl alcohol in the electrolyte, the more hydrogen can be
obtained. As the electrode reactions proceed dtigl alcohol is consumed. When its
concentration becomes very low, the anode potential increases and the release of oxygen begins.
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Abstract
In this study, we present findings on mullite templating effect on microstructure and how the
particle sizes of SiC and ADs influence the thermomechanical properties of cordienitdlite
ceramic structure. Initial SiC and 28z were milled at 600rpm for 2 hours to synthesize
submicron particles. Three sample sets consisting of CHS96, initial particle size and 600rpm
2hr-milled particles were synthesized. Kaolin, clay;@, talc, mullite, chamotte and SiC were
mixed in appropriate ratios for two hours and aged for 24 hours. Liquidity levels were adjusted
within the range of 18@50, and the thixotropy set betweenZ® The green samples were
moulded for one hour, dried lvegen 3650°C for 48 hours, and then fired at 1880for 3 |
hours. The Field Emission Scanning Electron Microscope (FESEM) results showed the
formation of acicular mullite with interspersed cordierite in the mullite phasay Xiffraction
(XRD) analysis of the fired samples confirmed the presence of diséaksorresponding to
cordierite, mullite, SiC and ADs phases at 2dd® 32K B6.2and 438, 29 . 7
respectively. The coefficient of thermal expansion (CTE) in SiC samples reduced from 3.75 x
10% k to 3.50 x 16/ k. This was attributed to eahced thermal conductivity, which rose from
1.322 to 1.792 W/ mk in the SiC specimens. The thermal conductivity-@s Abhmples was
found to be lower compared to SiC samples. The CTE and Thermal conductivity were found to
be independent of SiC particle size @4 particles enhanced flexural strength of the samples
while SiC particles lowered the bending strengthQAlparticles that were milled at 600rpm
for 2 hours resulted in a bending strength o
simlar conditions, yielded a bending strength

Keywords: Templating Effect, Particle Size, Bending Strength, Thermal ConductiiRgy X
Diffraction, FESEM
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Abstract

Quality and healthy nutrition is the goal of every consumer on the market. Blueberry
(Vaccinium corymbosurn.) is a very healthy and attractive fruit, with high nutritional value
and a rich content of antioxidants. Nowadays, producers are faced with the problem of the
appearance of diseases and pests in their plantations, caused by a change in the clainate, whi
favors the better development of fruit rot in the first place. The quality control of fruits that
reach the market and in supermarkets is at a denyanding level, and there are only a few
registered pesticides on the market that are used in blueberry protection treatments. Chemical
analysis of fruits for pesticide residues is crucial when exporting blueberries to the European
and world markets. lorder for blueberry fruits to reach the market, chemical analyzes for
pesticide residues must be carried out. As part of the analysis, blueberry fruits are tested for
over 600 active substances, primarily active substances cyprodinil, azoxystrobin aashillud
Export is enabled only to those distributors whose fruits have passed a chemical analysis in
which it has been confirmed that the pesticide residues are in the optimal aBwiuytis
cinereahas a major impact on fruit quality, where fruit infection during the growing season
affects fruit quality after harvest. Correct and timely application of fungicides in disease control
ensures the quality of the fruits, as well as the minimal risk asstee amounts of fungicide
residues on blueberry fruit¥he aim of this research is to examine the content of pesticide
residues on blueberry fruits, which were applied at different moments during the growing
seasonThe results of the research will help agricultural producers in more efficient application
of pesticides in their blueberry plantations, as well as the implementation of all measures to
protect human health and the environment.

Keywords: pesticides, blueberry, quality, health
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Abstract

The food industry faces the challenge of food safety, as well as food quality and standards. The
change in consumer attitudes was largely influenced by incidents related to food quality and
safety, where the conclusion was drawn that it is necessary togayattention to this issue
globally. Consumers demand healthy, heglality and biologically valuable food, they demand

from producers responsibility in environmental protection, respect for workers on farms, as well
as care for animals. However, in #&duh to consumers, the attitude towards food production
also began to change in the food industry. The reasons for such relationships can be sought in
changes in the food markets, which are increasingly oriented towards safe and healthy food.
Food safetyfood security and environmental sustainability are essential prerequisites for the
well-being of societies around the world. Failure in food quality and safety cannot be the fault
of only one member of the chain (produeg@rocessor consumer), where it necessary for

all these actors to work together and successfully eliminate the possibility of errors. The purpose
of this paper is an analysis of the current representation of the use of Global G.A.P. in
agricultural production, the conditions that d¢e be met in order for a product to be certified,
what the certification process looks like and what the obtained certificate enables the producers.

Keywords: global G.A.P., food safety, food quality, human health
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Abstract

Blueberry {accinium corymbosuin) belongs to the berry group, and due to the verystkim

its fresh storage is very limited and the fruits deteriorate relatively quickly. Due to the
deterioration of the fruits, blueberries lose their quality and nutritional value, and therefore their
market value decreases, as well as the possibility ofngdabhem on the market in general. By
inhibiting the synthesis of the hormone ethylenthafruit, the possibility of storing the fruits,

in this case blueberrigs extended, as well as the preservation of quality, nutritional value and
the possibility of better transporting the fruit to the markehethylcyclopropene is an inhibitor

of the hormone ethylene, and it has no negative effects on fruits and vegetables. 1
Methylcyclopropene is a gas releasedaid storagewith normal or controlled conditions with

the help of an activator. As part of this experiment, tests were carried out on blueberry fruits
that were treated with-MICP and fruits that were not &ed. The parameters that were
monitored were the weight of the fruit, the content of soluble dry maiBRIX), the
composition of total acids, the firmness of the fruit and the amount of released ethylene. The
content of soluble dry matter was measured using a refractometer, and total acids were
determined by titration. Differences were observed when megsiine released ethylene with

the SCS5alevice expressed in ppm, and with the firmness of the fruit, which was measured
using a handheld penetromer FT327. Differences in the obtained results were observed in
the loss of fruit weight, where the dehydration of the fruits that were not treated was greater
compared to the treated fryitsrerage by 9.6%. Significant differences were observed in fruit
firmness, where treated fruits maintained4a3% higher average fruit firmness compared to
untreated fruits.

Key word:blueberry, ethylene,-MCP, sugar, acids
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Abstract

The reduction of water pollutiaepresentsne of the priorit topicsof the ELWH goal to achieve
climate neutrality by 2050Considering this, the concept of reusing the same dyebath for
multiple dyeing cycles is proposed. For this purpose, two pyridiliased azo pyridone dyes
with improved solubility and affinity towards different fibers, are used for dyeing wool fabric.
It is demonstrated that the dye concentration in wastewater could be regutetbur times

by recirculation of the same dyebd&hlimes.The dyed fabrics obtained in each cycle are further
characterized regardiraplor strengthi{/S) andultraviolet protection factor (UPFvhile their
antioxidant potential is evaluated by ABTEZ3-azincbis(3-ethylbenzothiazoling-sulphonic
acid) test. The results revealed that the proposed concept could be used for obtaining
multifunctional wool fabrics by following the principles of sustainable development of reducing
the effluent load in wastewater.

Introduction

The practices within the textiladustryhave given rise taumerousenvironmental and social
issues, includingnigh emissions, high watand/or energyxonsumption and heavy pollution

[1]. Among them, he dispsalof colored effluentgrom the textile industrynto the natural
ecosystentonstitutes a major concertt is estimated thaektile production is responsible for
about 20% of global clean water pollution from dyeing and finishing produiotsackle the
adverseimpact on the environment, tieuropean Union aims$o reduce textile waste and
increase the life cycle and recycling of textéepart of the plan to achieve a circular economy

by 2050 [2]. The proposals encompass boosting sustainable products and empowering
consumers to participate in the green transition.

Moreover, nuch effort has been made to develop-&@ndly dyes from natural sources, but
synthetic dyes are still superior due to their excellent dyeing capabilities and color fastness
properties. Among them, azo pyridone dyes have gained wide commercial applitedito

the simplicity of th& preparation, good color fastness, high tinctorial strength, thermal and
optical stability [3]. Generally, they are applied to textile as disperse dyes, colorants
characterized by low water solubility which aretheir colloidal form, suitable for dyeing and
printing of hydrophobic fibersRecently, it has beeshown thatthe introduction of the
pyridinium ring intopyridonemolecule resulted in enhanced water solubility of the dyes and
improvedaffinity towards various natural and synthetic fiespecially wool and cellulose
diacetate fiber§4].

In order to address environmental issues caused by the textile industry, this work aims to reduce
wastewater by using the same dyebath for multiple dyeing cycles while providing
multifunctional wool fabricsat the same time. Two pyridiniutrased pyridone dyes bearing
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different substituents ipara-position of the phenyl ring (Figure 1) were used for dyeing wool
fabrics The results show that the same dyebath can be efficiently used up to Hrtiankektion,

the obtained fabrickom different cyclesare further characterized b¢/S values andJPF
factor, whileantioxidant activityis evaluated by ABTS test

@n@ @n@

1 2
Figure 1.Structure of the pyridiniuabased azo dyes used for dyeing wool fabrics.

H,CO

Experimental

Dyeing experiments

Wool fabric (7 ¢cm I 7 ¢cm) was used for dyei
performed atpH85ar®l0 AC for 60 min under cpreparédant st
by dissolving the corresponding amount of dye (1% o.w.f., i.e. on the weight of fiber) in distilled

water Co = 0.2 mg/mL). After dyeing, the fabric was washed with warm distilled water and

dried in the air at room temperature. The procedure was repeated four times for each dye using

the previous dyebatfhe dye exhaustion after eagfeing cycle was determined by b\Wis

absorption spectra amShimadzu 1700 spectrophotometer

Characterization of the fabrics

Reflectance fabric spectra were recorded on the ShimadzeVi&Wir 3600 plus
spectrophotometer using Datacolor ColorTools QC version 1.2.1 software. Thereafter, the color
strength of dyed fabrics wa sR) bhyasdingthd Kaldelead f r on
Munk equation [5]The fabricUPFwas determined according to the standard test method EN

13758 1:2001 + A1:2006 using the Shimadzu W& 2600 spectrophotometer.

Determination of antioxidant activity

The antioxidant potential of the wool fabrics was determined using ABTS test according to the
procedure described in the literatué [

Results and discussion

The dyes used in this study were characterized previously, andogdashown that they exist

in the hydrazone form in an acidic medium, while in an alkaline medium dyes exist in the
equilibrium between hydrazone form (cationic form) and deprotonated (zwitterionic) form [4].
The screening of the dyeing process (by usindtifiber fabric) showed that the best dyeing
performance was achieved for wool and cellulose diacetate fabrics at pH of 8.5. Thus, in this
study, two dyes bearing different substituents (methoxy grbugr (oromine atom2), Figure

1) are selected for édyeing wool fabrics with the aim to reduce waterwaste by using the same
dyebath multiple times.

The dye exhaustion after each dyeing cycle was determined bYis&J¥bsorption spectra
(Figure 2). The results show that the dye exhaustion after the first cycle was relatively low (17
and 20% for dye& and2, respectively). Thus, the remaining solution was further used for the
next dyeing cycleslhe dyeing experiments showed that the same dyebath could be efficiently
used for dyeing wool up to 5 times for each dye. After the fifth cycle, the total exhaustion of
the dyes was 79 and 82%, floand2 respetively, indicating thathe dye load in the wastewater
could be reduced up to four timegrecirculation of the same dyebath
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Figure 2. U\MVis spectra of the dye solutions after each dyeing cycle witlidye

Dyed fabrics were further characterized by I
calculation of the color strengtK/S), Table 1. The results listed in Table 1 show, as expected,
thatK/Svalues decrease with a higher number of dyeing cycles being the highest for the first
cycle and the lowest for the fifth cycle. It should be emphasized that even though the decline is
substantial, wool fabri&/S value after the fifth dyeing cycle is still satisfactory (> 1).
Considering dyes, it should be pted out that higher color strength is obtained for bromine
substituted dye for each cycle indicating better adhesion of this dye to wool fabric.

Table 1 K/Svalues and the visual appearance of the dyed fabrics for different dyeing cycles

| cycle

Il cycle

Il cycle

IV cycle

V cycle

Further, the fabrics are characterized by UPF fa€ibtained results revealed thedol fabrics

dyed with dye? irrespectively on the dyeing cycle and fabrics dyed withldge the first three
cycles have excelleidV protection (UPF values are 50+#abrics obtained after the fourth
and fifth dyeing cycles with dy&show unsatisfactory UV protection.

Figure 3 depicts the antioxidant activity of the dyed wool fabrics over the different dyeing
cycles. The results show moderea€lical scavenging abilitgf the fabrics dyed with for the

first three cycles, while fabrics dyed withhave low antioxidant potential. It can be also
observed that increasing the number of dyeing cycles significantly reduces the antioxidant
capability of the wool fabrics dyed with) while for fabrics dyed witl2, no significant changes

in their activity could be observed.

It can besummarizedhat most of theinvestigated dyed fabrics, besidgsod color strength
haveremarkable UV protection propertiend moderate antioxidant activity (in the case of
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samples dyed with for the first three cyclesand therefore provide additional value to the
textile, making them suitable fapplication as protective fabrics

Dye 1 Dye 2
50 43
30 T 24
16 16 15
20 11 11
O L L
I | T AV \YARRY;

Figure3. Antioxidant potential of the dyed fabrics for different dyeing cycles.

Conclusion

In this study, two pyridiniurbased pyridon@zo dyes are used for dyeing wool fabrics. The
same dyebath was used 5 times in order to reduce the concentration of the dye in the wastewater
(up to 4 times) while providing multifunctional fabrics having different color shades. The
obtained wool fabricare characterized by excellent color strengthrenthrkabldJPF factors

(except fabrics dyed with, fourth and fifth cycles). Wool dyed withfor the first three cycles

shows moderate antioxidant activity. All these propepreside additional valut the textile,

making them suitable for protectiyabrics Reusability of the same dyebath for five dyeing
cycles will ensure better source usage and recychiagy will provide environmental benefits

and cost effectiveness of the dyeing processnaasiewater treatment.
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Abstract

With the development of the electronic industry, telecommunication, transportation, energy
storage devices, and wireless technologies, the need for materials that are able to block
electromagnetic waves (EMWS) in leinequency regions of the spectrum isrgasing. A new

type of pollution named pollution by EMWs is an inevitable component of modern life.
Although materials efficient in blocking the propagation of EMWSs are developed, these
materials show drawbacks regarding durability and mechanical pexpeas well as a high
production price and processability. Thus, new-iemdly and durable materials are needed.
Herein, we produced composites based on graphene oxide and silver nanowires to create an
efficient shielding barrier for low frequencies16 GHz) EMWs.

Introduction

The industrial progress and development of new electronic devices made everyday life more
simple and conformable. At the same time, all devices that generate, transfer, and use electrical
energy, emit in the area around them Electromagnetic Waves (EMWRIs way, a new type

of environmental pollution, soalled EMW pollution becomes an inevitable component of
everyday life [1].

Current research laboratories and researchers across the world are facing issues with EMW
inferences which lead to prolonged measurements, shortening of the equipment lifetime, and
unwanted signal and noise [2].

Thus, there is currently a large demand for efficient EMW shielding materials. The efficiency
of the materials to block EMW propagation is related to reflected)(@Bsorpted (Sg, and

multiple reflected EMWs (S&) [3]. The total shielding efficiency of material (§&s the sum

of these three components and it is expressed in dB. Commercial applications demaofd a SE
20 dB is considered an acceptably efficient material since it blocks 99% of the total incident
energy [4].

Common shielding materials are metals such as Cu, Al, and Ag [5], but they are hard to process,
chemically unstable, and rigid which makes them unfavorable for current technological
requirements. Another group of shielding materials is conducive poly@esy yith high Sig
lightweight, good mechanical properties such as flexibility and resistance to humidity [6]. But,
CPs showed the issues regarding processability [7]. Particularly interesting and highly efficient
shielding materials are MXene due tohtgh electrical conductivity which is a key parameter

for EMI shielding materials and it is between 5 S tta above 20,000 S ¢rh[8, 9].

Considering mechanical, chemical, and electrical properties, but also ecological and economic
aspects of production, graphene and its derivates, are one of the promising materials for EMI
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shielding [10]. Thanks to its mechanical strength, elasticity, lightweight, chemical stability, and
tunable electrical properties, graphene derivates become a spotlight of shielding material [11].
Graphene was isolated from graphite using a simple experiment, an adhesive tape and graphite
in 2004 [12], and later in 2010, Geim and Novoselov won a Nobel prize. Graphene is a single
atomic layer of graphite and contains only Isgbridized C atoms [12].

Since then, various methods for the production and modification of graphene have been
reported, such as chemical vapor deposition (CVD), electrochemically exfoliated graphite, and
Hummers oxidation of graphite followed by chemical reduction [11].

Herein, we prepared graphene oxide by oxidizing graphite with an improved Hummers method
[12] and produced silver nanowires (AgNWs) by chemical reduction of Ag ions with ethylene
glycol in the secalled polyol method [13]. After, two separately producedbonaaterials were
mixed in different mass ratios and deposited using vacuum filtration producing homologous
and uniform freestanding films. The efficiency of these films in blocking EMWSs was studied.

Experimental

For GO synthesi s, graphite powder (KS6, TI N
starting material [12]. First, graphite powder was sonicated ia@Hn a concentration of 43

mg mL?, and then three times the larger amount of KMm@s carefully added while the
temperature was kept at 4 AC, for 30 min, fo
stage, a double volume of water was gradually added, and for another 15 min, the temperature
was kept at 90 tAppedbylpbuginghmiaturd intoovater vG® svassleaned

from residual acid and ions using centrifugation (3500 for 30 min) till a pH of 7. The precipitate

was then dried under reduced pressure and GO in the form of powder was collected.

Separately, AQNWs were produced using a previously described method [13].

To produce GEAgNWSs composites, GO powder was dispersed in water at a concentration of

1 mg mL?, while AgNWs were sonicated shortly in ethanol at the same concentration. Then,
different volumes of both dispersions were mixed at room temperature for 30 min. The mass
ratio of GO and AgNWs varied from 20:80 to 50:50. Samples were namedigBi@/s 20:80

and 50:50. After mixtures were stabilized, they were transferred in a system for vacuum
filtration to produce freestanding films. For each dispersion, the sarmleme (15 mL) was

poured. After drying, samples were detached from the membrane surface.

For reduction, films were heat e-«)adorbi®aid AC f o
(AA, 15 mM) [11]. After reduction, films were washed in 400 mL of water and dried.

To analyze the morphology of the surface of fstnding films, a scanning electron
microscope (SEM) was used. All measurements were performed in a high vacuum- A high
resolution scanning electron/focused ion beam (duala m) mi cr oscope Tescan
/| XMH SEM was used. Images were captured using a secondary electron detector. The
acceleration voltage was 10kV.

Tetmogravimetic analysis of composites was conducted using the Mettler Toledo TGA/DSC

3+ instrument. The samples were heated from ambient 700 AC at mintscan r
under nitrogen purge (20 nin?).

Shielding properties of fregtanding films were characterized in the microwave regime using

a homemade dedicated coaxial test cell operating in reflection and transmission mode. In its
essence, the test cell consists of two segnil coaxial cables thatandwich the frestanding

film. Special attention is paid to minimizing RF crosstalk and parasitic RF radiations using
grounded metallic structures. The test cell is connected to a Keysight Technologies Streamline
P5008A Vector Network Analyzer (VNA), witoperating frequency set to 150 K& GHz,

input RF power of15dBm,at2AC. The test cell is connected
coaxial cables.
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Results and discussion

Morphology of samples was investigated using SEM and images are presented in Figure 1. In
Figure la), a crossectional view of GO film is presented, showing lamellar morphology and

a thickness of around 12. 5-8gN%snthe bight, radlikee c as e
structures packed between graphene sheets could be observed. These images indicated that GO
sheets are closely wrapped around AgNWSs and located in the middle of the composite (Figure

1c and d). TGA measurements (Figures 1e and f) showed theftenal stability of composites
after reduction (red curves). The weight | os
removal of the labile oxygen groups (such as carboxylic and aldehydes groups) and residual
water [15] and it is 13.67% for GABgNWSs 50:50 and 4.73 % for GARgNWSs 20:80. After

reduction, these values were 2.52% and 1.05%, respectively. These changes indicated
successful chemical reduction with AA. The s
result of the decompositionofasb | e oxygen groups as epoxides
for GO-AgNWs 50:50 was 71.87% and 90.50% after reduction, while fotAGRWSs 20:80

was 87.29%, and after reduction 95 46%. The results indicated the removal of epoxy groups.
= -\““'“ ’*‘ 4 L ': P URS :
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Figure 1. SEM images of GO (a), top (b) and cisestional view (c) of GEAgNWSs 50:50,
and rGGAgNWs 50:50 (d), TGA of (r) rGEeAgNWs 50:50 (e) and (r)GAgNWs 20:80 (f).

Results obtained by investigating the shielding properties ofAGRWs 20:80 are presented
in Figure 2.
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Figure 2. Measured amplitudes of the transmission coefficient of the coaxial test cell loaded
with rGO-AgNWs 20:80 as shielding materials.

The measured complex reflection coefficients vary from 0 to 3.5 dB. As thp setalibrated
at the output of the coaxial cables, the microwave paths in the test cell (from coaxial input up
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to the coaxial aperture are not taken into account by the calibration procedure). In addition, each
sample is inserted between two cellulose papers (named PAPER) that need to be taken into
account to isolate the signature of the sample only. In partiche®?APER only shows a
variation of the amplitude of the complex reflection between 0 to 5.5 dB. Therefore, better
reflection is observed between PAPER only and PAPER loaded with the material. In addition,
the amplitude of the transmission coefficientfalhen the PAPER is loaded with the material
under test. For instance, the amplitude is shifted from around 20 dB at 2 GHz. These results
indicated that the obtained composite is an efficient shielding material, considering that the
shielding efficiency 620 dB is acceptable for commercial applications [4].

Conclusion

A new type of environmental pollution caused by {fvequency range electromagnetic waves
needs to be addressed urgently. In this paper, composites based on graphene oxide and silver
nanowires were studied as a potential solution for the growing problgandineg EMW
shielding. Composite rG@AgNWSs 20:80 showed a satisfying shielding efficiency to block the
propagation of EMWSs.
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Abstract

Differently-shapedTiO> photonanocatalystglay a principal role in the remediation of
environmental and pollution challenges considetiregr proven potential for treating organic
contaminants in wastewaters [1]. However, increasing the photoactivity of.€i@s optical
response from UV into visible regiosa constant challenge of many ongoing researchers [2].
An proceed towards this demand mayttecreation of hybrid functional nanocompositey
coating the Ti@ nanocrystal{NCs) with electromcally coupled conductive polymers.g,
polyaniline (PAN), polypyrrole etc.) [3]. By the carbonization process of mentioned
conductive polymers at high temperatures, obtained final material possessliteristnicture

which impart additional properties [4Thus, the evolution of carbonized PANERANI)-
coated TiQ NCs opens up the possibility for tailoring the photocatalyst with distinctive
properties.This study inplies development of newanocomposites based on CPA&td
colloidal TiO; nanoparticles (NPs) (TB@nd CPANI and Ti@nandubes (NTs) (TTPE Sok

gel and hydrothermal syhesis paths were used to obtain JINTs The influence of their size

and shape on the photocatalytic activity of formed carbonized nanocomposites was estimated.
TPC and TTPC nanocomposites were synteelsaccording to theteps: 1) the nenarbonized
PANI/TiO2 class was firstly prepared llye chemical oxidative polymerization of aniline with
ammonium peroxydisulfate in the presence of 2;TIIPs or NTs and 2) the subsequent
carbonization proe s s was applied HKy&ig danofo@posites Dverg e | o0 p «
morphologically and structurally characterized by TEM measurements and Raman
spectroscopy, while their functionality was estimated through the photocatalytic degradation
processes of Methylene blue andd@amine B. All TPC and TTPC nanocomposghswed
excellent photocatalytic properties, however, shdgggending of used TENCs
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Abstract

Strawberry tree fruitsArbutus unedd..) from Ericaceaefamily is plant originaing from
Mediterranean with promising bioactive contehtaditional use of A. unedo refers jams,
preserves, wines, antiqueurs. Due to confirmed biological activity (gastrointestinal,
dermatological, and cardiovascylaatural deep eutectic solveMADES) extraction waased

for obtaininghigh-quality extractsThis rapid and simple extraction écofriendly, due to use

of nontoxic solventswith creatingminimal waste stream3he main goal in this study w&s
investigate the most appropriate NADES solg@ntregard to the highest content of phenolic
compounds (TP) and antioxidative capacitwenty different NADES nixtures according to

[1] were prepared and usemh strawberry tree fruits. The extraction parameters were
temperature at 50 AC, solid/liquid ratio of
speed 600 rpm. The only independent variable was the solvent while the other four were held
constant, which is known as the OFAT approach (one factor at a Amalysis of variance
(ANOVA) and posthoc Tukeytestwere used to determine the significant differences among
NADES mixtures p O0.05). After NADESextraction, followed selection of the most suitable
NADES solvents, where obtaining was based according to TP content and antioxidant activity.
Results showed th8dADES mixtures highly effeced TP content and DPPH asseanging

from 2.2319.99 mg GAE/g and 7.385.82 mg TE/g, respectively. Solvanixture ofcholine
chloride and glycerin, with a molar ratio 1:2 (N9) provided the highest content bfarBover,

N6 solvent (betainglycerinwater, with a molar ratio 1:2:1) stood out as the most convenient
for neutralization of DPPH radicals. Therefore, NADES mixtures made of glycerin, choline
chloride and betaine, such as N6 and N9, enabled the high isolation of polyphenols and
antioxidants fromA. unedoIn this way, it was confirmed that strawberry tree fruit represent

a highly valuable raw material for isolation of phenolic compounds with antioxidant capacity.
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But further optimization of NADES extraction will be necessary in order to obtain as high as
possible contestof bioactives fronthis plant
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Nanocomposites ofacbonized polymer det(CPD) and polyurethane (PU) are promising
materialsIn order to use a material in a wide range of applications, it is necessary to know its
mechanical propertie$n this study,two CPD/PU nanocompositewiith different CPD, from

citric acid/urea CAUR) andfrom phloroglucinol (PHL), as well aghereference”U foil, were
mechanically characterized.

CAUR-CPD was synthesized by 2.1 g of citric acid and 1.8 g of urea, dissolved in 50 mL of
acetone. PHICPD wassynthesized by 500 mg of PHL mixed in 50 rat acetone Both
solutions were transferred to a Teflimed autoclave for heating. After the condensation
reactions, the products of CAUBPD and PHLCPD were filtered and centrifuged to remove
the unreacted precursors. The CARD/PU and PHICPD/PU nanocomposigewere
prepared by dippin@U foil ( 0 . 2thiakjrim CAUR-CPD or PHL-CPD solution in acetone.

The swellingshrink-encapsulation method was used to encapsulate the €&2RIRand PHL

CPD in PU. Thesampleswere dried in a vacuum furnace to eliminate acetone from the
composites.

The mechanical properties were determineduniversal testing machir@himadzu, AGX plus

10 kN. The samplesvere prepared in the form of platesth a width of 8 mmThe distance
between the grips was 50 mm. The strain rate was set to 1 mm/min for determination of E
modulus and to 50 mm/min until the enchdd sample was measured 5 times anateeage
values weretaken.

The reference PU sampdbdowedthe highest lastic modulus (33.3 MPa) and tensile strength
(25.8 MPa). Thenanocomposites, CAURPD/PU and PHICPD/PU, showed similar
mechanical properties: a lowdastic modulus (18.8 and 18.6 MPa, respectively) and tensile
strength (14.6 and 16.9 MPa) but much higher strain at break (650 and 608 %) than the reference
PU foil (434 %).
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Abstract

Chemicals thaload the environment can be chlorobenzenes with massive chemical stability.
They induce a doseéependent toxic effect in the cells of affected tissues, and because of their
high frequency of occurrence in the food chain, they can be used as expositormeenial
exposure models. In this work, we wanted to investigate the magndsipendent ATPase
activity of chlorobenzenes in hepatocytes.

Introduction

Changedn material and energy transfer can be detected in cells exposed to chlorobenzenes
(CIB) [1]. CIB affect homeostasis and/or its regulation, including psyeimounoendocrine
regulation [2]. The known effects of CIB in toxic doses have been confirmed in embryogenesis,
increased risk of spontaneous abortion, intrauterine growth retardation, premetyrana

lower birth weight [3]. Furthermore, their carcinogenic, and immunotoxic effects are known
[4]. However, it is very important to emphasize that these agents can also generate changes in
psychological processes, such as mental and psychomotaofsn&].

Hepatocytes (HC) are significant cells in systemic relationships and xenobiotic transformations
[6]. In the mentioned endodermal cells, the key of discrete energy transfef islépgndent
ATPase [7]. M§"dependent ATPase is an integrated ectomembrane ATPase, its operation
involves the hydrolysis of $-adenosine triphosphate (ATP). These membrane units provide
energy for many cellular biological processes by converting ATP molecules Hato 3'
adenosinaliphosphate (ADP) and thea 3-5-adenosine masphosphate (AMP) molecules,
{P3010°} groups by generating §®-*} and {PQs*} groups [8]. Hydrolysiscontrolledenergy
changes depend significantly on the pH, temperature, and metal ion concentration of the system.
In thissense, Mg plays a key role, as they are important substrates for the formation ©f [Mg
ATP] complexes, which can be further cleaved by the*'Migpendent ATPase, and the
mentioned transport process can take place [9]. The purpose of this study was to monitor the
effects of differentloses of CIB treatments on changes in energy transfer’{NkPase) of

HC.

Experimental
In vivo protocol

Male Wistar rats (Charles River, Isaszétyungary, medically certified) from different litters
(weighing 1206250 g, aged-4% weeks at the beginning of the research) were used for cell culture
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model systems. Animal care and research protocols were in full accordance with the guidelines
of the University of Szeged, Hungary. During the research period, rats were kept under
controlled relative air humidity of 565% and 2R22C ambient temperature. The experimental
animals lived under automated diurnal conditions (12 h dark and 12 h light syStandgard

pellet foodCRL T/ N, Char |l es Randvtap water Wesegpyadalde libitum.8 g )
Male Wistar rats were treated with combined CIB (1:&tore of 1,2,4trichlorobenzene /CAS
number: 219972-6, Sigma Aldrich, USA, St. Louis) and hexachlorobenzeGA% number:
9395214-8, Sigma Aldrich, USA, St. Louis), in 1 mL of 0.015% ethanol in distilled water was
administered daily) in a dose of 0.1, 1.0 a
exposed to CIB for 30 (n=5), 60 (n=5) and 90 (n=5) daysittGbgroups were established:
stress control (n=yastrostomyube insertion group), absolute control (n=5, untreated group),
positive controfroup (n=5, receives CIB solvent, 0.015% ethanol solution via gastric tube) and
negative control group (n=5, receives water via gastric tube). At the endpoints of the experiment
(30, 60 and 90 days), aftpentobarbitahnaesthesia (4.5 nigiv. kg, Nembutal, Abbott, USA)

the animals were killed ardbcapitated.

In vitro protocol

Rat HC wereseparated under a dissecting microscope. From liver tissue by enzymatical
(trypsin: 0.2 % $igma Aldrich, USA, St. Louidor 30 minutes; collagenasé&igma Aldrich,
USA,St.Louid : 30 eg/ mL f or SigmaAldichnUSA,Stslouisdi $Pas @/ /mL
for 40 minutes, phosphate buffer was used APBS; temperatur e: 37AC)
dissociation (usinganylen |l ut ex fil ter with pore diameter
cultures were prepareddonolayer HC cultures were maintained in Wiha' Medium E

medium (Sigma, Germany) [10Cell proliferation induction was performeah separate

reference systems treated with 1 mg/mL benrafe]dine (BcA) for 168 hin vivo HC
pretreated with ClIBs were treated with expos

Mg?*-ATPase activity determination

The M¢#+dependent ATPase activity after CIB treatment was measured using the modified
method of Martin and Dottto follow discrete energy changes in cell energy trangf€Pase
activity is expressed as control %.

Statistical analysis

To compare the means of di ff er &g)tothe cordrald me nt
during 30, 60, and 96days long treatments (n=5 in each group of time and doseyvayo

ANOVA was performed. Dose and time were used as the two factaadtysis.

The twoway ANOVA showed a significant difference between the group averages overall
(p<0.001). Statistical analyses were carried out using IBM SPSS Statistics, version 21 software
(IBM Corporation, Armonk, NY, USA).

Results and discussion

According to environmental aspects, if a process originating from an impact factor causes a
change in the studied environmental factor or its state, in this case alterations in enzyme activity
may be as direct effects. Thesults are presented to the absolute control group.
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Number of tumour clones as a result of CIB treatments

Hepatocyte
AC 0
BcA| 65. 7*N ¢
Table 1. The number of tumour clones in response to the absolute reference control (AC) and
benzjctacr i di ne (BcA) treatment (number of <cel | ¢

From the data in Table 1, Bcsignificantly induced tumour clones in the model system,
confirming that the experimental setup is suitable for the numerical detection of tumour cells.

Hepatocyte
CIB treatment 30 days| 60 days 90 days
CIB 10.0 ¢ o 1.6K* ¢ 1.9K6.
cB1.0 Og/bl 0 0.71R0| 0. 03K
clB 0.1 Og 0 0 0. 54RKQ
Table 2. The number of tumour clones in the different cell populations as a result of each CIB
treat ment (number of cell sNsem, *:p<0.001)

The data in Table 2 clearly show that thember of tumour clones in the HC cell cultures
increased depending on the dose and time.

Changes in Mg*-dependent ATPase due to exposure to CIB

The activity of Mg*-dependent ATPase capable of AC group activity (100%) was significantly
increased by benic)-acr i di ne treatment in HC (178. 7N8.1

A 200 *

Mg-ATPase activity

Figure 1. Effects of different exposures to the

ATPaseinHCcek ul t ures (A: 0.1 Og/bw. kg, B: 1.0 O
0.001, n=5/group)

CIB mix on the activity of*Mdgpendent

~

The data in Figure 1 clearly show that the enzyme activity increased significantly (p<0.001) as

a function of time and dose. After'®@ ay of the experi ment, 1.0 ¢
(162. 1N7.8%) gave a val ue -ctHaaidineappr oxi mat es
Enzyme activity exceeded (181.7NK4.dawbythed he v a
effects of a dose of 10.0 Og/ bw. kg of CI| B.
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CIB can also be classified as artificial compounds created during chemical reactions, which can
generate changes in many physiological processes. Living systems are affected by complex
environmental exposures vivo, however, if these exposures are very low (subtoxic
concentrations), they can exert their effects in a latent manner for a long time. If the artificial
CIB can generate changes in the central axis and in the peripheral elements, then in a more
appropriateapproach, we should call these agemneostatic disruptor compounds. @idx
exposures caused a dasgpendent increase in cell proliferation, accompanied by an increase
in Mg?*-dependent ATPase activity. However, extremely low doses of CIB treatments did not
result in significant changes in transformation activity. According to our morphological
observations, CIB treatments induced tumour clone formation in the first genecdtoimsary

cell cultures in a timeand doselependent manner. As a result of treatment with a higher dose

of CIB, tumour clone formation was generated in all primary cell cultures we examined after
only 60 days. The initiation effect of CIB was expressed less in the central regulatory elements
but more intensively in the peripheral cells. HC cell cultures respondle@ sensitive reaction

to the chemical agents included in the experiment. If we examirfé-dégendent ATPase
activity, which indicates the discrete energy transfer of cells, after 30 days all cell types showed
an increase in the typical activity becao$€IB treatment. The Mg-ATPase, located in cell
membrane, provides energy through increased hydrolysis of ATP. The release of the energy
inherent in the macroergic bond also led to protein production at the cellular level.

Conclusion

The Mg*-dependent ATPase enzyme shows that the energy from ATP splitting is connected
to the cell's own energy supply, and this also manifests itself in increased cell activity. Tumor
cells can be characterized by increased cell proliferation activity and iedrgastein
production [10]. This means that CIB included in the model study have an effect on both
initiation and promotion. Thus, it can be established that CIBs exert a general effect on cells.
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Abstract
This study's main goal is to thoroughly compare the mechanical attributes and biocompatibility
of the recently created titanium alldgy15Mo7Zr15TalSi{6 2 % Ti , 15% Mo, 7% Z

1 % ) ® ithat of the pure metal Mo. The samples underwent a series of meticulous preparation
procedures, including chip preparation, polishing, grinding, and cutting, to enable a thorough
evaluation. These preparation steps were essential for ensuring thesampsistency and
uniformity, which allowed for accurate and reliable analyses of their mechanical and cerrosion
related properties. The samples' microstructure and surface morphology were also investigated
using metallographic techniques, allowing arthugh examination of any potential flaws, grain
boundaries, or phase compositions.

Additionally, electrochemical tests were used to investigate the materials' corrosion resistance
and electrochemical characteristics in environments that mimicked physiological conditions.
The samples were subjected to a variety of electrochemical analysbss polarization curves

and impedance spectroscopy, in order for the researchers to fully comprehend the corrosion
behavior of the materials and their suitability for biomedical applications

Introduction

Titanium is a noftoxic element, even in large doses. Several studies have examined what would
happen if humans consumed up to 0.8 mg of titanium daily, showing that Ti was eliminated
without being absorbed or assimilated. A number of studies have deateddtrat titanium
implants do not experience rejection because of its biocompatibility, favorable interactions with
the host bone, and excellent corrosion resistance.

Molybdenum is a substance that is frequently used to alloy titanium Since Mo is a stabilizing
element, some research in thedibhs shown that a percentage of about 20% Mo can reduce
the modulus of elasticity and result in proper mechanical properties, similar to those of human
bone. With regard to Cr, Ni, and Co, it is also a biocompatible element with a low level of
toxicity.

The purpose of this experiment is to compare the degree of corrosion of molybdenum with that
of the alloy and to observe if it is quite favorable for the medical environment, so the experiment
is carried out in a liquid environment, namely in Ringer'stawiy1]

Experimental
Epoxy resin was first added to molds in a 4:1 ratio to prepare the surfaces of the two samples
for embedding. In other words, four drops of resin were added for every one drop of catalyst.
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The samples were then longitudinally cut at a thickness of 1 to 1.5 mm using a Buehler IsoMet
4000 precision saw (Buehler, Lake Bluff, IL, USA).

The cutting tool was also used to make roughly 0.5 mm thick vertical cuts. Next, grinding and
polishing were carried out in two steps using the Struers TegidPpblishing machine
(Struers ApS, Ballerup, Denmark): first, using silicon carbide papersneitéasing grit sizes
between 280 and 1200,

The samples, which contain Molybdenum metal and Til5Mo7Zr15TalSi alloy, were cleaned
and leveled to create a suitable surface for the experiment by using a "Struers" polishing
machine at a speed of 150 rpm, fe® &inutes, with a force of 20KMON. After wsing an 800P

grit abrasive paper to remove impurities, they were cleaned with water and alcohol.

The samples were then heated "Ultrasdils' ultrasonic equipment from J.P. Selecta (JPS,
Barcelona, Spain) for ten minutes to remove any last traces of dirt or contaminants. 4 of 23
surfaces were coated with an alpha alumina suspension to give themralik@rstheen. For

peer review, see Bioengineering 2022, 9, x. The experimental techniques used to prepare
samples for metallography were in accordance with ASTMLE2017). The phases and
compounds that make up a metallic material, as well as any ingguwitipotential mechanical

flaws, are arranged spatially in metallography.

In an electrochemical cell with three electrailébe samples served as the working electrodes,

the reference electrode was a saturated calomel electrode, and the counter electrode was a
platinum electrod@ the samples were sequentially added for the elgudrical tests.

The region of each sample was determined before the tests were carried out. The mmol/L values
for the Grifols Laboratories' Ringer solution (Barcelona, Spain) were Na+ 129.9, Cl 111.7,
C3H503 27.2, K+ 5.4, and Ca2+ 1.8. [1]

The Corrosion Potential, Corrosion Rate, and Electrochemical Impedance Spectroscopy
procedures were carried out using the BioLogic Essentid3®Rpotentiostat from Seyssinet
Pariset in France. The tests weriomm carried ou
By entering the sample surface area value and thei@GOte test period, the "Linear
Polarization" approach used in these experiments was found to be viable. Data were collected
every 0.50 seconds during the potential scanning, which revealed a 0.16#m&#/ariation
relationship between 0.025 and 0.025 V against the open circuit potential (OCP) and an
intensity that remained at 100% throughout the procedure. These linear polarization curves
were presented and the corrosion rate estimates for each seenglebtained using ECab's

"Tafel Fit" technique. The surface value and the-fiilaute measurement period were entered,

and the impedance measurement method was selected as "Potential Electrochemical Impedance
Spectroscopy". This measurement was cdroigt seven times for each sample at 300 mV vs.
Ecorr in Ringer's solution, with 10 V being the highest and lowest potential values. To illustrate
these data, equivalent circuits and Bode and Nyquist diagrams were used.[3]

The Future Tech FM10 hardness tester (Kawasaki, Japan) was used to take 10 measurements
for each sample's applied load, in this case 1, 5, and 10 gf, in accordance with 1S© 14577
1:2015 [32]. The mark may contain fragments from various phases as d® istneases,
providing an approximation of the material's overall hardness. When relatively light weights
are positioned, it is possible that the mark will only be discovered in one phase, allowing one
to gauge the difficulty of that phase. The Vickersmohardness values were then computed
automatically by the iVicky software (v2.0, Sinowon, Dongguan, China) using the observed
diagonal lengths. The number of indents made were plotted against the scan length.[2]
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Results and discussion

With reference to the corrosion potential depicted in Figure 1, it is clear that molybdenum and
Til5Mo7Zr15TalSi behave differently. A stable corrosion potential over time indicates that
Til5Mo7Zr15TalSi has a significant tendency to passivate, accordindpet data. By
strengthening the material's resistance to corrosion, this passivation phenosfecions

typified by the creation of a protective oxide laymproves its longevity and performance in
harsh environments.

ECorr Mo-R4

- ECorr R4 - ECorr Mo

Ewe/V

time/h

Figure 1. Corrosion Potential

On the other hand, the graph shows that molybdenum corrodes gradually, indicating that it is
susceptible to the corrosive effects of the surrounding medium. When using molybdenum in
applications where exposure to corrosive agents is anticipated, thislgtadosion tendency
highlights the need for careful consideration. It also highlights the significance of implementing
appropriate protective measures or investigating alternative materials with higher corrosion
resistance for such environments.

bode phase MO-R4

—— BODY PHASE MO —— BODY PHASE RS

Phase(Z) (deg)
\
Y

Freq(Hz), log spacing

Figure 2. BodeéPhasean Ringer solution

When analyzing the BodspectraFigure 2), we can see that Til5Mo7Zr15TalSi hesge

zone with ahigh phase angléalmost-80 deg.) indicating that it has high corrosion resistance
properties, while Mo exhibits a narrow, rpaint dense pit that may be related to a weak
passivating effect that cannot adequately protect the material.

According to thBodelZI spectrawhich confirmed what had been stated previously in relation

to the Bodephase graphHgure 2), Til5Mo7Zr15TalSi exhibitsghimpedance levels, which

are indicative of strong corrosion resistar@a.the other hand, Molybdenum, characterized by

its remarkably lower impedance level, significantly enhances its resistance to corrosion. This
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property positions it as an invaluable asset in environments where the prevalence of corrosive
agents poses a persistent threat to the structural integrity of materials

nyguist MO-R4

R4 ——MO

-Im(z)/Ohm

RE(2Z)/Ohm

Figure3. Nyquist spectra in Ringer solution

Finally, it is evident from the data that tA€l5Mo7Zr15TalSi alloy, characterized by its
remarkable stability, displays a propensity for passivation, a process in which it forms a
protective oxide shield. This oxide shield acts as a formidable barrier against corrosion, further
enhancing its resistae to the degrading effects of corrosive agents. In contrast, Molybdenum
exhibits a different behavior, notably manifesting pitting corrosion phenomena when subjected
to potential values of approximately 0.1 V versus the standard saturated calometelectro
(SCE). This observation underscores the vulnerability of Molybdenum to localized corrosion,
emphasizing the importance of considering these materials' distinct corrosion characteristics
when selecting them for specific applications.

CR R4-MO

------- Cr Mo Cr R4

log{1])/mA

08 05 o8 02 o 0,2 02 13 03 1

Potential E (V vs SCE)

Figure4. Corrosion Rate
Linear polarization curves in Ringer solution

Conclusion
While molybdenum is typically known for its resistance to corrosion in specific environments,
its behavior can change when complex solutions like Ringer's solution are present. This
environment in particular, which is frequently used to simulate physa@bgbnditions in
biological experiments, contains a variety of ions and substances that may cause specific
R —————————
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reactions with molybdenum, resulting in gradual corrosion over time. Due to its exceptional
qualities of strong corrosion resistance, remarkable stability, and innate passivating abilities,
the Til5Mo7Zr15TalSi alloy stands out significantly. These chenatts make it a very
strong candidate for a wide range of biological applications. Its superior corrosion resistance
highlights its potential for use in challenging biological and biomedical environments where
corrosion can degrade the performance amgévity of materials. This corrosion resistance
surpasses that of the commonly used materials. It is ideally suited for implantable medical
devices, prosthetics, and other biomedical tools due to its resistance to the physiological
conditions found insidéhe human body and impressive mechanical strength.
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Abstract

Peel of thgpomegranateRunica granatunt..) fruit takes up for approximately 50% of the total

weight, is a byproduct which is usually discarded as waste. However, pomegranate peel (PP) is
considered as a rich source of potent phenolic compounds, including ellagic acid and its
derivatives whichpossess several functional and nutraceutical qualities, including lowering
blood pressure, reducing oxidative stress, decreasing blood sugar and cholesterol levels, and
restoring heart health [1, 2]. The main aims of this stwde to develop preserved
microencapsulated systemstbe pomegranate peel (PP) extract by spilaying using two
biocompatible carriers (pectin and its mixture with-BHZD) and to evaluate their physico

chemical properties as well a@s vitro antimicrobial, antioxidant, and antidiabetic activities.
Obtained micresized powders were characterized with high values of powder yield (> 78%)

and satisfied moisture content, flowability and cohesive properties. According to the DSC
analysis, carrierddition shaved f avorabl e i mpact on the ther
examined microencapsulated samples. Chemical analysis showed that total phenolic content in
spraydried powders of PP varied between 373.15 to 427.88 mg GAE/g DW, with the
punicalagin, punicati, gallic acid, and ellagic acid as the most abundant individual bioactive
compounds. Despite dilution effect, comparable free radical scavenging ability in DPPH assay
was observed for microencapsulated and cafméer powders (I6: 6527 . 6 0 Og/ mL) .
Furthermore, examined samples showed great potential to control elevated glycemic levels
demonstrating potent -amihl hs e-glusosidhse fBhzgntes. s ag
Molecular docking analysis provided more deeper insight into molecular mechanectisiof
revealing high affi ni-amylase énzymd, Whilegpurdcalagio and t o
punicalin mor e sgutosidaseAntingcropial activity asbaly teveaed that

the Grampositive bacteriaincluding S. aureusand S. epiderndis as representativeskin
pathogenswere he most susceptiblevith the minimum inhibitory concentration of 1.75

mg/mL. On the whole, valorization of PP through microencapsulation process with pectin and
pectin/HRDb-CD as coating materials represents a sustainable approach for the development of
ellagitanninrich products that have the potential to be developed into phatimatceutical and

functional foods for the prevention and managementetabolic diseases
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Abstract

Thereis a growingworldwide demandfor healthyfoods,suchasfruit andvegetables,
including beetroot(Beta vulgaris L. ssp.esculentaconvar. crassa provar. rubra), with its
extremely valuableontent During the measurements (amino acids, betanin and vulgaxanthin,
polyphenol content, antioxidant capacity), the peel and flesh of commercially available
spherical and oblong morphology beets as well as 4 organic beetroot juices of different origins
(some wvith additional components) were examined. Based on the results, it was established that
carrot root and biojuices have different amino acid compositions. It has been proven that the
peel of beets is extremely rich inluable components, which is also worth considering when
consuming. When examining beetroot juices, added supplements, e.g. lemon juice, have an
influencing effect on the measured parameters.

Introduction

Beetroot(Betavulgaris L. ssp.esculentaconvar.crassaprovar.rubra) belongsto the
Chenopodiaceadéamily, which includesabout 1400 species[1,2,3]. It is ich in nutritional
components, e.g. vitamins C, B1, and B2, due to its minerals (Fe, Mg, Ca, K), valuable amino
acids (e.g. cysteine, methionine, glutamic acid), significant folic acid content, polyphenolic
compound$4,5,6,7,8,9 and other bioactive components (betanin, vulgaxanthidj) {t has a
very beneficial physiological effect, e.g. on cardiovascular diseesles, cancerAlzheimer's
diseasandthelist couldgoon [11,12,13,14,15.]

Materials and methods

For measurementsspherical and elongatedmorphological beets (Beta vulgaris L. ssp.
esculentaconvar. CrassaProvar. rubra) and organic beetroot juices were used, obtained
commercially, and the following markings were used during measurements (Tableel).
chemicals used were purchased from Sigkfthich.

Analytical methods

Samplepreparation

The beetswere peeled,then the peel and carrot root were homogenisedseparately
(amino acid determination)and lyophilised (analyticalmeasurements}-rom the lyophilised
samplesa 20 mg/ml solutionwaspreparedvith distilled water.The solutionswereplacedin a
cooledultrasonicwaterbathfor 1 hour,thenafter centrifugation(6000rpm,20mi n 1 PtheC)
cleansupernatantsvere storedin a refrigeratorat -3 2 Aufltil measurementsTherewas no
samplepreparatiorfor beetroofuices.
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Table 1: Markings used inmeasurements

Marking

Meaning

CHK

Elongatedbeetrootpeel

CHB

Elongatedeetrootcarcass

CGK

Sphericabeetrootpeel

CGB

Sphericabeetrootcarcass

C1

dm bio rote bete saft(100% beetroot juice)

C2

Nature'sBlessingwith OrganicBeetrootJuice
(99%beetroofuice, 1% lemonjuice)

C3

SparNaturPurBio RoteR ¢, b(1®0% beetroot juice)

C4

BiopontOrganicbeetroofuice

(99% beetroot juice, 1% cherry puree)

Determination of amino acidsAAA 400 AutomaticAmino Acid Analyzeroperating
on theprinciple of ion exchangeolumnchromatographyResultsaregivenin mg/kg.

The extraction of samples was done with 10% trichloroacetic acid during 1 h agitation
r - at room temperatur e.

on a shake

After

detection of samples was done by an automatic amino acid analyser (Ingof€addh
Republic) equipped with an lonex Ostion LCP5020 cation exchange column. "Fbiriti
buffer system (Ingos LtdGzechRepublic) was used for the stepwise separation of free amino

acids.

Determination of total phenolic contents (TPC) by Fol@iocalteu method:The

Folin-Ciocalteu spectrophotometric method by Singleton and Rossi [16], at 760 nm is an
electron transfer based on assay and shows the reducing capacity, which is expressed as

phenolic content. Gallic acid (GA) was used to prepare the standard cuevesslitts were

expressed

as M GA/ g of dry matter

( DM) .

Determination of antioxidant capacitiesby FRAP (Ferric Reducing Antioxidant
Power) method: Measuremenof ferric reducingantioxidantpower of the peel extractswas
carriedout basedon Benzieand Strain'sprocedurg17], at 593 nm. Ascorbicacid (AA) was
usedasastandardo preparghecalibrationsolutions Resultsvereexpressedse M A A DM,

Determinationof betanin and vulgaxanthin: by spectrophotortric method( 476,
538,600nm) by Joachim[18]. Resultswereexpressedsmg/gdry matterandmg/L.

Resultsand discussion

There is no significant difference between in the % distribution dieskand peel of
different form beetrootéTable 2).

2. Table: Flesh-peel ratio of different varieties of beets

Flesh% Peel%
Long 84,80 1,89 | 14,88 1,85
Spherical | 81,54 4,22 | 18,11 4,23

fi

In total free amino acid content, the spherical and the C2 beetroot juice showed the best
results (Figure 1). Based on the distribution of individual amino acgsteineand its
precursorgcystathionineareexaminedogetherandbasedon theresults,it canbe statedthat
anaveragef 10.3mgis containedn 1 kg of beetrootand7.36mgin 1 litre of beetroofjuice.
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Fig. 1. Total amino acid content of beetroot beets and organic beetroot juices
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Fig. 2. Distribution of some amino acidshieetroot beets and organic beetroot juices

Examiningthedataof individual aminoacidsstatistically it canbe seerthatduringthe
examinationof beets,only the glycine contentof the samplesdoes not show significant
differences(p=0.298).In the caseof beetrootjuices, samplesC3 and C4 differ the leastin
glutamicacid, glycineandmethioninecontent(p=0.239;p=0.185;p=0.183) while in cysteine
conteni they show even less significant difference, as we did not notice any significant
differenceat 95%significancdevelin sample<1-C2 (p=0.723),C1-C3(p=0.281)andC2-C3
(p=0.809).

When examining the total polyphenol content (Figure 3), it can be stated that there is no
significant difference between the corresponding parts of the two samples in the polyphenol
content measured in the beet root and measured in the peel. Still,stldse a significant
amount in the peel, which must be taken into account during kitchen processing.
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Fig. 3. Total polyphenol content of the various partbeﬁtroot and beetrootjuices

In the caseof organicbeetrootuices,it canbe statedthatsampleC2 hasa significant
polyphenolcontentcomparedo sample<C1 (p=0.005),C3 (p=0.022)and C4 (p=0.028).This
outstandinglyhigh valuecanbe attributedto the 1% lemonjuice content.

Regarding the antioxidant capacity examined with FRAP (Figure 4), the carrot roots
show a completely identical course as we saw for the polyphenol content.

fresh beetroot beetroot juice
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Fig. 4. Antioxidart capacityof beetcarcasseandbeetroojuices
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In the case of beetroot juice (Figure 4), beetroot juices show balanced antioxidant capacity.
Among the colouring substancedyetaninis presentin higheramountsin all samplegcarrot
rootandorganicbeetroojuice),whichin somecasesanmeana4-fold difference.Thebetanin
contentin peelsis muchhigher,abouttwice ashigh asin carrotroots (Figure5b).
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Fig. 5. The formation of betanin and vulgaxantinineet carcasses and beetroot juices.
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Sucha differencein vulgaxanthincontentcannot be observedonly in the caseof the
peelof the oblong beetrootsamplean outstandingesultcanbe observedWhile in the caseof
peel, therewas a significant differencebetweenthe measuredraluesin the caseof betanin
(p=0.017)andvulgaxanthin(p<0.001)content,on the contrary,no significantdifferencewas
observedn the caseof carrotroots (p=0.079;p=0.228).However,if we takeinto accountthe
peetto-flesh ratio as before,it canbe seenthat the carrotbody of the round samplehasthe
highestvalue,bothin thecaseof betaninandvulgaxanthincontent.Thisis followed by the beet
fleshpeelof thelong beetrootandthenthe peels with valuesabouthalf aslarge.

Whenexaminingorganicbeetrootuice sampleqFig. 4), interestingly,the C2 sample
hasthelowestvaluefor thetwo colours,whichis dueto thedosedemonjuice.

Conclusion

During the examinationof beetrootvarietiesandorganicbeetroofuices,it wasproven
thatthepeelof beetds extremelyrich in valuablecomponentsyhich shouldalsobetakeninto
accountwhen consumingthem and possibly incorporatingthem into our diet with proper
processingThe study of organicbeetrootjuices showedthatit is worth knowing the exact
compositionof the productat the time of purchaseor before consumptionsince the added
additives can significantly influence the individual favourable developmentof nutritional
values.

References

[1] N. Chhikara K. KushwahaP.Sharmay. Gat,A. Food Chem272(2019)192 200.

[2] A. K 0o v §ed.xGrowingrootvegetablesAgricultural PublishingHouse Budapes{2011)
[BIM.T.H8 ] B.RuU b - cvzKai c, zIi.J. of Hort. Sci.21(3-4) (2015)31-35.

[4] Gy. JudgeK. Lindner: Nutrienttable.MedicinaPublishingHouse Budapes{1999)

[5] B. Nemzer,Z. Pietrzkowski,A. S p - rPn @talica, W. Thresher,T. Mi c ha g8.ws ki ,
Wybranie¢ Food Chem1271) (2011)42 53.

[6] S.C.Chew,S.Loh, G.L.Khor, Int. Food Res. 119(2012)189 197.

[7] T.VargasRu b - dw ka k $ajos ActaAgr. Debr.sci.(2019)1151109.

[8] K. TamilselvanS. NadanasabapathiR. Kumar, Int. FoodRes.J.21(2014)13051312.
[9] D. Babarykin,G. Smirnova,l. PundinshS. Vasilyeva,G. Krumina, V. Ageychenko 7(3)
(2019)61i 79.

[10] T. Clifford, G. HowatsonD.J.West,E.J.StevensonNutr. 7(4) (2015)2801-2822.
[11]U.Gr ° hl&cehmidt K. Kisters,Nutr. 7(9) (2015)81998226.

[12] R. SwaminathanThe Clin. Biochem. Rex24(2) (2003)47i 66.

[13] S.J. Moat, D. Lang, I.F. McDowell, Z.L. Clarke, A.K. Madhavan,M.J. Lewis, J.
Goodfellow The J. of Nutr. Biochem. 15(2) (2004) 6479.

[14] B.A. Jennings, G. WillisCancer let. 35@, PartA) (2015)224 230.

[15] J.H.Y00,G.D.Choi,S.S.Kang, Arterios., Throm., and Vasc. Biolo@0(8)(2000)1921
1925.

[16] V.L. Singleton,J.A. Rossj Am. J. of Enol. and Viticult. 161965)144-158.

[17] I.F.F.Benzie,J.J.Strain,Biochem.2391) (1996)70i 76.

[18] H. von E. JoachimFood. Chem(1) (2011)F3.1.1to F3.17

244



29th International Symposium on Analytical and Environmental Problems

FRACTIONATED HIGH -PRESSURE EXTRACTION OF POLYPHENOLS FROM
ELDERBERRY BY -PRODUCT

Nat agal N&Nat ialr a 2F e enl §ennd& ZzBanarMutawskitPAn i t a®, Mi | i |
Kat ari na&, G&ernkdnVi dovi |

Faculty of Technology, University of Novi Sad, Bulevar cara Lazara 1, 21000 Novi Sad,

Serbia

5 BET, Instituto de Biologia Exp3®IQemasntal e
Portugal.

S’ nstitute for Medi ci nal Pl ants Research ADr
Serbia.

e-mail: natasa.nasti@uns.ac.rs

Abstract

The main focus of this study was to propose new streams to use plant waste, specifically to put
on thedemonstration of the possibility to implement emerging, green and safe technology into
food and pharmaceutical industries in order to enable more economical waste management. For
the isolation of valuable compounds from elderberry press cakgr@olct |ét after pressing

of juice), solvents and techniques considere
in the food and pharmaceutical industries have been applied. Polyphenols rich elderberry press
cake extracts were obtained employing a fraetibhighpressure methodology, supercritical

fluid (SFE) and enhanced solvent extractions (ESE).-SB-ESE comprising a first SFE

CO; step in order to remove the low polarity &£€bluble compounds, and a second ESE step

in order to extract polar compounds like anthocyanins have been carried out, as well as ESE
without any pretreatment. The process kinetics of the extraction and increase of extraction
yields (EY) were monitored d@tme intervals from 10 to 90 min, while EYs of ESE were
measured after 320 min of extraction. Higher extract yield occurred in extract obtained by
SFECO+ESE (28.70%) showing its advantage over ESE. According to the kinetics results for
the twastep extraction approach, extraction time of 100 min might be sufficient to achieve the
similar final EY obtained after 220 mirlHPLC of obtained extracts was utilized for
guantification of polyphena compounds, showing cyanidBiO-sambubioside as a main
compound, followed by rutin and cyanieBrO-glucoside This work is the first tgproduce
anthocyanirrich fractions fromblack elderberry press cakesing such higiperformance
technique

Introduction

The importance of green chemistry application and its technologies in improving sustainability

is growing, which is reflected in thheduction of water and energy consumption, and the use of
hazardous materials, as well as in achieving sustainability in social, economic and
environmental performance. Starting from the last decade of thee2@ury until today, the

efforts have been directed to development of new technologies that comply with strict
environmental requirements, so most of the recent research focuses on the development of green
technologies and their potential application idustry[1]. Since these are new technologies,

is necessary to constantly and rapidly work on the acquiring new knowledge and
comprehensively expand it in all directions and in terms of all green technologies.

Therefore, this study was focused on afgrad waste which is attractive in its composition and

in that sense, its processing using green techniques can give a new product with added value
and functionality. Black elderberry press cakarfibucus nigrd.) is a byproduct from the
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production of black elderberry juice. It is mostly composed of hemicellulose and cellulose, but
it also represents an important source of polyphenolic compd@hdslamely, the recent
studies reported that the main part of the black elderberry polyphenalitsocyanins remain

in the press cake after juice press[Bf Plantbased products rich in anthocyanins have a
pharmacological relevance and therapeutic application due to their antioxidant properties.
Anthocyanins can reduce neurological diseases leeart diseases risk, and exert an-anti
inflammatory role related to obesity and diab¢4eS]. However, despite the high nutrition and
pharmacological value and economical interest in bioactive substances {hisdogt is
underutilized.

In the recent years, thanks to new scientific cognitions related to the mechanisms of separation
of compounds from complex matrices, significant progress was made in the technology of
pharmacologically active compounds of natural origin and their isoléoecial attention was

paid to the development of chemical processes which make use of solvents that do not pollute
the environment. Beside of these solvent characteristics, focus of the scientific community was
directed to the solvents which are at tame time nortoxic and safer, but efficient enough for
bioactive compounds extraction from various natural resources. Therefore, for the isolation of
valuable compounds from elderberry press cake, with consideration to safety, low price,
selectivity and slwating properties of solvents, this study investigated the possibilities of
supercritical fluid extraction (SFE) and enhanced solvent extraction (ESE). These techniques
wi || be used in order to improve polltyphenol
without the need of employing high temperatures during isolation, limiting inactivation of the
anthocyanins and generally achieving high extraction efficiency. The obtained extracts were
analyzed by high performance liquid chromatography with dio@dg aetection (HPLEDAD)

to identify and quantify the main phenolic compounds.

Experimental

Fresh black elderberry press calsaihbucus nigré.) was provided by a factory focusing on
harvesting and processing forest fruits (NISHA d.o.o., Belgrade, Serbia). The raw material was
dried using a vacuum dryer and ground in a b
and moisture content(66 9 N 0. 13%) were deter mined.

The fractionated high pressure extraction assays were performed using the extraction unit
described by Seabra et §b]. Experiments were carried out with and without a previous
defatting step with SFEQO, followed by ESE with CQEtOH-H-O mixture, to obtain
polyphenols rich fractions in the second step. The influence ofC3BEpretreatment was

studied concerning the total extraction mass yield (EY). The EY was expressed as the mass of
obtained dry extract (g) per g of dry plant material, i.e., percergtayerhe process kinetics

of the extraction and increase of EYs were monitored at time intervals of 10, 20, 30, 45, 60, and
90 min, while EYs of ESE were measured after 30, 40, 70, 100, 130, 160, 190, and 220 min of
extraction. The ESE process conditionsyr essur e (20 MPa) , t emper
CO/EtOH/H0 mixture proportion (80:1:19, %, v/v/v) were held constant. The same pressure
and temperature were applied for SEB, pretreatment. Extraction conditions were selected
taking into consideration theesults obtained by Seabfd] and the literature information
concerning the anthocyanin stability Jackman g8&l.

Analyses of individual polyphenolic compounds were carried out on an Agilent 1200 RR
system (Agilent, Waldbronn, Germany) with a diode array detector. A rephese
Lichrospher RPL 8 ( Agi |l ent ) column (250 mm I 4 mm,
temperha ur e was maintained at 25AC. The mobil e
solution of formic acid in water) and solvent B (acetonitrile), using gradient elution as follows:

1% B, 0 0.5 min; 7% B, 0.51 min; 7% B, 14 min; 7 10% B, 47.5 min; 10 14%8B, 7.5
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11.5min; 1425% B, 11.515.5 min; 2540% B, 15.518.5 min; 4075% B, 18.522 min; 75%
B,2225 min. The injection volume was 10 ¢lL,
wavelengths were set at 290, 350 and 520 nm. The contents of the compoundsleutated

usng calibration curves. The results are presented asognams per gram of dried extract
(eg/)y DE

Results and discussion

Two different extraction approaches, namely fractionated-pighsure extraction (SFE
COx+ESE comprising a first SFEO, step in order to remove the low polarity £&bluble
compounds, and a second ESE step in order to extract polar compounds like anthocyanins) and
only ESE, were exploited to isolate polyphenols from elderberry press cake. The elderberry
press cake SFE (first step) and ESE (second step) in bothtextrapproaches exhibited a
typical overall extraction curve profiles. For all SFE and ESE experiments, total extraction time
was set to 90 and 220 min, respectively, to guarantee the diffusional period. patimextal
extraction kinetics curves regarding ESE and polar fraction isolation are clearly divided in two
distinct zones (Figure 1). In the first zone, the yield increases with increasing extraction time,
indicating a faster solubility of active compowndto the extraction media. In the second zone,

the yield was maximized into the steastate yield, indicating that mobility of active
compounds from elderberry press cake into the extraction media approaches zero in the
remaining time. In conclusion, &&ction time of 100 minutes might be sufficient to achieve

the similar final extraction yield obtained after 220 minutes.

=—=FESE =——=SFE-CO2+ESE
35

30

25

20

EY [%]

15

10

0 30 40 70 100 130 160 190 220
EXTRACTION TIME [MIN]

Figure 1. Kinetic curves regarding ESE and polar fractions in both extraction approaches.

During the first SFECO, step, essentially lipophilic compounds were extracted (Table 1). An
extract fraction presenting a yellow color, without anthocyanins, was obtained during the first
few minutes of the ESE continuous process (second step), for both extraction approadees. Th
fractions should contain the low polarity compounds. Higher yields of polar fractions were
obtained for fractioned higpressure extractions with ethanolic mixture in the second step
(ESE) when compared to those obtained onl¥£8¥£. The main contribution to this difference
was essentially due to the first step, wherein the less polar substancesxirerted. Since
anthocyanins are mainly located in outermost layer of elderberry skin cell walls wherein the
fatty acids and waxes exist, an effective lipophilic substances removal, in a fir@GFEep,

e
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can make polar material more available for extraction. Higher yields of polar anablaon
compounds obtained by SKEO,+ESE show its advantage over ESE.

Table 1. EYs of elderberry press cake extracts obtained by ESE ardGFESE.

SFE-
ESE CO2+ESE
Extract!on time EY [%]
[min]
10 - 1.02
20 - 2.71
3 non-polar 30 - 3.80
SFE-CO2 fraction 45 - 6.78
60 - 8.59
90 - 9.08
”fO”p.o'ar 30 6.09 0.38
raction
30 5.53 6.38
40 13.91 16.32
70 21.80 24.48
ESE polar 100 24.22 26.27
fraction 130 25.79 27.23
160 26.70 27.88
190 27.25 28.31
220 27.72 28.70

[1] The phenolic compounds in black elderberry press cake extracts were identified and
quantified by HPLEDAD analysis. The polyphenolic profile of elderberry preake extracts

is presented in Table A significant difference was observed in the concentrations of
quantified compounds in ESE with and without-presatment being theSFECO+ESEmore
effienct in terms of phenolic compounds contédte highest concentration had cyani8ho®-
sambubi osi de (, Dlbvged by3uiin andyanidin3EDElucoside

[2]

[3] Table 2. Characterized compounds in elderberry press cake extracts using HPLC

DAD.
[4]
C3Gal C3Sam C3Glu  RUT 1Q p-KUM PC
Sample  [eg/g [eg/g [eg/g [eg/g [eg/g [eg/g [eg/g
DEJ* DEJ* DEJ* DEJ* DEJ* DEJ* DEJ*
ggi 60.66N  2559.37 1187.17 1794.70 683.08\ 21.85N 501.59N
Esg 35¢ N 27%C N 81 N 26% 4390 280 5053
97. 6
ESE tr tr tr tr tr 502 tr

*Different letters within a column indicate a significant difference betveaemples ap < 0.05; SFE supercritical
fluid extraction; ESE enhanced solvent extraction; DHried extract; C3Galcyanidin3-O-galactoside; C3Sam
- cyanidin3-O-sambubioside; C3Glu cyanidin3-O-glucoside; RUT- rutin; IQ - isoquercitrin; pKUM - p-
kumaric a@d; PC- protocatechuic acidlr i trace.
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Conclusion

In this work, greerbased extractiorapproachesvere applied to extracmainly phenolic
compounds fromblack elderberrypress cakebeing apart of thezerowaste valorization
concept.SFECO+ESEhas proven to be highlgfficient for the extraction of polyphenolic
compounds fromblack elderberrypress cakeThe highest concentratiowas reported for
cyanidin3-O-sambubioside followed by rutin and cyanidi3-O-glucoside. These results
showed that two step extraction approa@nable the production of natural fractions from
industrialelderberrypress cakeavith acceptable characteristics to be used for the development
of nutraceuticals and different food formulations
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Abstract

Serbia, along with the broader Balkan region, is known for its abundance of various mushroom
species. Some of these mushrooms are collected and used for food but remain relatively under
researched in terms of their nutritional characteristics and potghéahacologically valuable
compoundsThe objective of this work was to develop a sustainable process for the extraction
of nonpolar valuable compoundsom wild edible mushroomausing for the first time
supercritical carbowlioxide extractionThe extrations were performed at the pressure of 30
MPa, temper at andextraction tin® of AlEive setected types of wild edible
mushroomd.ycoperdon saccatum, Pleurotus ostreatus, Craterellus cornucopioides, Russula
cyanoxanthandCantharellus cibariuvere analysed. Thesults showed thahe highest EY

was measured irC. cornucopioides(3.32%), followed by C. cibariu (2.18%) and R.
cyanoxantha(2.06%) The chemical characterization ofete extract was performed by
GC/MS. Themain compounddetected were free carboxylic acids, as wei@asealdehydes,
alcohols, steroidsand aromatic compounds After transesterification, methyl esters of
carboxylic acids were quantified using GC/FID analySieic (25.4167.69%), linoleic (6.64
40.25%) and palmitic acids (9.85.22%) were determined as the most abundant in all five
speciesThe studied mushrooms species could potentially be used wbalaticed diets and

as a source ofaluable helatfpromotingcompounds.
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Abstract
In the terciery crude production technologies the applied surfactant adsorption processes has to
be clearly idetified. In this complex environment the asphaltenes has special role in the
emulsion stabilisationAsphaltenes covered solid mineral particles could stabilize the o/w
emulsionin the crude oil/ brine environment.

Introduction

In naturally occurring crude oil, there are high molecular weight organic compounds in the
crudeoil phase, while the other phase of crude oil is an aqueous medium in which electrolytes
(calcium, magnesium salts, wataluble organic substances) are found. Depending on the oil
water ratio, there are o/w (oil in water) awdb (water in oil) dispersiondn this work, we

report on the role of asphaltenes occurring in o/w type emulsions and dissolved in the oil phase,
with the aim of obtaining information athe stabilizing effect of asphaltene dissolved in the
organic phase. It should be noted that, in addition to electrolytesyitteephase used as a
dispersion medium also contains sand and clay particles from the reserveimased out

by brine migratiorflows - which also affect the stability of tltieudeemulsion.

Experimental

The stability test is important because the crude oil emulsion that has comsuddle must

be separated into an oil and water phase before being sent to the oil refinery. In this separation
technology, the stabilizing layer created at the biterface, which consists of asphaltene,
mineral particles modified by asphaltene, plays an important role [1]. The schematic diagram 1
presented below shows the assumedaled the structure of the interfacial layer of a
Pickeringtype emulsion droplet.

Solid particles
e

e~ Asphaltanes
s

Schematic Diagram 1.

Results and discussion

In this work, we want to provide information on the extent to which the amount of asphaltene
adsorbed on the mineral components affects the stability of the emulsmoncantratiorof
surfactants which are essential in petroleum production technologihesv does it affect the
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mineral or the adsorption of surfactants on asphaleodified minerals It is important to

know this because in the case of crude oil displacement technologies with surfactants, it is
necessary to know the adsorption processes from injected surfactant solutions in the rock pores
of thereservoidayer.This means that we are studying surfactant adsorption processes occurring
at the solidiquid interface, and in order to study it quantitatively, surfactant adsorption
isotherms were determined using sodiudndecylbenzene sulfonate (NaDBS) anionic
surfactantFigure 1. represents an example of Langmuir adsorption isotherm of untreated and
partially treated reservoir layer rock sampigure 2.shows the dsorption isotherm and ce/ns
representation dhel.rock sample

1. rock

L5
E" ® untreated rock
P ——— 9
c aszf20/1m
1,5 1
® aszf40/1m
1 -
0,5 A
0 b T T T 1
] 0,5 1 1,5 2
¢e (mg/ml)

Figure 1. Adsorption isotherm of 1.rock sample
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CMCqpes 0,9 -
0,8
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Figure 2. Adsorption isotherm and ce/ns representation of 1.rock sample

We will provide quantitative information about the adsorption capacity and the adsorption
mechanism of theeservoirrock or from the surface of the emulsion stabilizing parti¢iegire
3. represents the aximum adsorption capacity of NaDBS on the 1.rock sample
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Figure 3. Maximum adsorption capacity of NaDBS on the 1.rock sample

Conclusion

We found that asphaltene adsorbed on the surface afiheralparticles in advance and in
increasing amounts increases the amount of surfactant needed to digpdi@oail Knowledge

of surfactant adsorption during practical application is important because it affects the costs of
crude oilprodiction.
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Abstract

In the present study it was investigated the groundwater quality and its suitability for drinking
purposes in several urban and rural areas from Timis, Arad and Bihor counties (West Region
of Romania). We have established general and specific techniquethefoanalytical
investigation of the inorganic and organic matrix in the environmental components of water
from underground sources, for the identification and quantification of persistent pollutants with
toxic potential, especially considering the preseaf chlorobenzenes and orgartdorinated
pesticides, organophosphorus pesticides, plant treatment agents (triazine pesticides), benzene
and benzene derivatives, polycyclic aromatic hydrocarbons and toxic metals, specifically
tracking the presence of arsenic in groundwater resourtles WWestern Region of Romania.

Introduction

Although groundwater is considered safe, high concentrations of heavy metals such as arsenic
(As) can present potential problems and hazards to human health.

With several newly affected regions reported in the last decade, a significant increase has been
observed in the global scenario of arsenic contamination [1].

Almost 108 countries are estimated to be affected by arsenic contamination in groundwater
(with a concentration exceeding the maximum permissible limit of 10 ppb recommended by the
World Health Organization) [2].

The largest of these are from Asia (32) and Europe (31), followed by regions such as Africa
(20), North America (11), South America (9) and Australia (4) [3].

Arsenic, even if it is part of the class of metalloids, according to European Union legislation, is
included in the category of heavy metals alongside other elements (antimony, cadmium,
chromium (VI), copper, lead, mercury, nickel, selenium, telluriunilitina and tin).

Special attention must be paid to the monitoring and removal of arsenic from water, as it is
known that longterm exposure to arsenic can cause health problems.

Underground sources of drinking water are considered to be one of the most important causes
responsible for chronic health problems related to arsenic poisoning of the population, at the
world level, but also at the national level. Arsenic toxicity is engiex phenomenon and is
generally classified into acute and subacute [4].

We pay special attention to the Pannonian Basin. This basin covers a large part of Hungary, the
Western Plain of Romania, Northern Serbia, Nd&#stern Croatia, a small part of Slovenia,
Slovakia and Austria. It is in fact a large area of Sdtdbt Cental Europe affected by arsenic
contamination of natural water resources.

According to a European study in 2011, it is considered that approximately 500.000 people
living in Hungary and Romania are exposed to increased levels of arsenic in drinking water [5].
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The application of pesticides and other chemical agents for plant protecticio adds

control, as well as the expansion of industrial production have led to land pollution and direct
threat to groundwater, rivers and lakes that are sources of drinking water [6].

Due to the critical role of groundwater in numerous fields of life, the dynamic changes in
groundwater resources are among the main subjects of sustainable management of groundwater
assets.

Groundwater monitoring is nowadays mandatory in all member state level in European Union
(i.e., Water Framework Directive (EU) 2020/2184 of the EUROPEAN PARLIAMENT and of

the COUNCIL of 16 December 2020 on the quality of water intended for human consymptio

[7].

In this study, we mainly focus to act in accordance with the legal provisions of this directive
adopted, whereas it is clearly specified on
of hazards, Member States should monitor pollutants wheh ittentify as relevant, such as
nitrates, pesticides or pharmaceuticals identified under Directive 2000/60/EC, or because of
their natural presence in the abstraction area, such as in the case of arsenic, or because of
information from water suppliers,fexample regarding a sudden increase of the concentration

of a specific parameter in raw water nj.

For the purpose of appropriate monitoring, as mentioned in the first paragraph letter (c) of
Article 8, we have proposed adequate conventional monitoring in groundwater, in the Western
Region of Romania, in the catchment areas for abstraction pointsgayundvatersources

of some relevant parameters, substances or pollutants.

Experimental
Groundwater quality monitoring was carried out in 35 sampling points selected from the three
different counties: Timis, Arad and Bihor, located in Western part of Romania.
The sampling campaign took place during May 2023, the groundwater sources analyzed had
varying depths, between 10 and 300 m, most of them being located in the rural area.
To determine the degree of pollution of groundwater resources intended for human
consumption in the Western Region of Romania, 35 representative drills were selected and
anal yzed: groundwater samples from TimiH Co
Arad County (8 locations: 7 cities, 1 commune), Bihor County (13 locations:-Anbam areas,
7 communes, 4 villages) (Figure 1).
In addition to many physmajhemlcal water quality indicators analysed, for the identification
= ‘ : and quantification of persistent pollutants with
wa B : _ toxic potential, the presence of chlorobenzenes
‘ng ~° and organochlorinated pesticides,
organophosphorus pesticides, plant treatment
agents (triazine pesticides), benzene and
s 8 benzene derivatives, polycyclic aromcat
e b hydrocarbons were analysed by gas
s N 2ol chromatographic methods (GECD, GG
0 Q:riienr FPD, GGMS) and liquid chromatographic
% 998 -~ = = methods (HPL&LD, HPLGCUV). The

i
>
8

.. detection techique used for Hg was Atomic
. Fluorescence Spectrometry (AFS) and for As
was Inductively Coupled Plasma Optical
Emission Spectrometry (ICBES).
Flgure 1.The sampling locations investigated
in the Western Region of Romania

e
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Results and discussion

The chemical status of groundwater is determinated with respect to the quality of groundwater,
and concentrations in monitoring points selected must be compared to the European standards
and Threshold Values (TV) which are considered the main objectivesgood status of the
groundwater body status. The list of minimum parameters which must be considered for each
groundwater body are stiplulated in Groundwater Directive (2006/118/EC) [8].

In order to comprehensively evaluate the degree of pollution of groundwater, a wide range of
physicatchemical indicators was analysed and the results of the present study are generally
similar to what was reported in other studies, especially regardenfiuttuation of pH and
electrical conductivity (Figure 2).

pH EC, uS/cm
9,5 1000
5 900
800 °
£o 700
8 T 600
| TN l—
b —x -l 400
1 300
6,5 200 |—— =
6 100
EARETM EBH BEARETM @ BH

Figure 2. The fluctuation of pH and electrical conductivity (EC)
depending on the investigated areas

Nutrients such as nitrogen, that are not taken up by plants, are lost to the environment and
become pollutants when present in excessive amounts. This includes high levels of nitrate
(NOg3) in groundwater, which pose a threat to the environment and to human health. Reducing
high levels of nitrate in groundwater has been a targetiadpean UnionEU) policy since the

adoption of the Nitrates Directive. Mineral fertilisers and manure are the main sources of nitrate
concentrations in EU groundwaters and ameged 80% of the nitrogen discharge to the EU
aquatic environment stems from agriculture. The Groundwater Directive [8] and the Drinking
Water Directive [7] set the maximum allowable concentration for nitrate at 50m¢i. [d6d

for pesticides at 0,1 Og/L individual and 0,
water resources.

The presence of chlorobenzenesl,4,5tetrachlorobenzene pentahlorobenzene
hexachlorobenzerend or ganochl or-H @k H&AH - HIQE; dds 46U
DDD; -DiDQ 14,6 -DDE;Adptachlor; heptachlorepoxide; aldrin; dieldrin; endrin; alachlor;
Uendosulfan), organophosphorus pesticides (malathion; parathion; dichlorvos; diazinon:;
chlorfervinfos; chlorpyrifos; metamidofos; mevinfos), plant treatment agents (triazine
pesticides: simazine, atrazine, propazine), benzene and benzene deriyativese
ethylbenzene, -aylene, mxylene, pxylene, chlorobenzene, ZXdichlorobenzene, 1;3
dichlorobenzene, 1sdichlorobenzene, 1,28ichlorobenzene, 1,2;#tichlorobenzene)and

polycyclic aromatic hydrocarbons (PAHs) was analysed.
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The contents for all types of pesticides, plant treatment agents and PAHs analyzed, nitrate and
mercurycontent were within the maximum permissible limits for all the 35 representative drills
analyzed.

The groundwater sources from the West Region of Romania that require water treatment, are
generally characterized by high concentrations of iron and manganese, also arsenic being
present in fairly high concentr atmiscCausty ( even
locations) and in certain situations exceedances may occur for ammonium (e.g the rural area
around Ineu city, Arad County).

This study provides a comprehensive review of these 35 groundwater resources selected
according to their current status. More appropriate monitoring programs need to be designed to
ensure the quantity and quality of data for the West Region of Romania.

Conclusion

Conventional groundwater quality monitoring methods depend on wells and site analysed,
which is expensive, timeonsuming, and labentensive, but these types of methods applied

in this monitoring study provide poim-time measurement and are accurate.

This study results improve groundwater monitoring for a better quality of life in rural
communities using local groundwater sources, contributing to the risk assessment and risk
management of the catchment areas in the West Region of Romania, for alospaictis of

water intended for human consumption. Concluding, the quality of the groundwater from the
West Region of Romania is of good quality and applying specific treatment procedures, these
groundwater sources can be used for drinking purpose.
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Abstract

Chemicaldrom various industries are dumped in the form of residual vaatcarbe harmful

for living organisms if they exceed certatoncentrationgl]. Therefore, finding new and
improved methods for their extraction from wegaters and subsequent reuse represents
perpetual scientific and technical objective. For example, less expensive methods are based on
adsorption using cheap substrates, where the adsorbent has to fulfill a number of criteria, like
selectivity, efficiency and low production cost.

Due to the high environmental risiometimegosed by the huge amount of mollusk shells,
naturally found on seashores or dumped as a result of food prod@jsept of interest was
shown towards usinthese residues as useful natural cheap materials for building a circular
economy. According to scientific literature, in some cases shells exhibit excellent metal
adsorption properties. Their efficiency has been proven in both natural and modifieddorm,

by using thermlareatment, chemical treatmemt added biomagds].

This study involvedthe modification of Black Sea shellshich arecommonly found on the
Romanian shoreby using thermal treatmentAlso, somepreliminary results of phosphate
removal efficiency fromsyntheticwastewater bythe modified shellsare presentedt was
hypothesized that the thermal treatment increases the phosphate removal efficiency, so raw
shells were tested for companis

The protocol involved the washing and drying of bed#ls,and their fragmentation to specific
sizes. Fragments with certain dimensions were then isolated through sieving arfdrused
further modificatiols and testingThe modification of shelsurface wasgrformed by thermal
treatment [Band the results were evaluateglscanning electron microscopy. The phosphate
removal efficiency was tested usiagnthetic water ran through a custonade reactor of our

own desigrand the results showed that both natural and modified shells are effld¢ieriest

results were obtaimkfor thermally treated shells when usthg proper pH, which makes this
material a promising path for wastes reintegration and reuse.
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Abstract

The influence of external heterogeneous crystallization active centers, such as nucleation
centers on the glass surface, porous>S#hd activated carbon, on the growth of silver
nanowires [1] is a topic still in its infancy. For this reason, in this study, silver nanowires were
synthesized in a microwave field, in the presence of exteraédation seeds other than AgCI

in order to observe the influence of temperatucesase on the morphology of crystals obtained

on various substrates in a pressurized reaCtw. SynthWAVE 3000 microwave reactor was
used to obtain metal nanocrystals with varied shape factors. SCS glass spheres, silica gel and
activated carbon, were impregnated with the reaction mixture. The samples were placed in the
reactor, pressurized to appr@6 bar at 20A Cheated to 160\ Csemrated by filtration or
centrifugatiorandwashedwvith ethanol after which the impregnated ones were dried in an ove

and the others were kept in suspension.

The samples were morphologically characterizeddaysing electron microscopy (Figurg 1

Figure 1. SEM images of microwaxggown silver nanowires (a) without substrate, (b) on the
surface of glass spheres, (c) on the surface of acticatedn, and (d) isilica gelmatrix

The existence of external nucleation centers, other than AgCl, causes the crystallization of the
metal in completely different morphologies. Inith@&sence, a mixture of metal nanoparticles

and nanowirewith thicknesses generally less than 100 nm and lengths of several micrometers
is formed. Silver nanopatrticles of quasiherical shape and very small sizes are also formed in
the case of glass spheres aitida ge| while when using activated carbon, silver microparticles

are formed very uniformly disbuted on the surface of the support. This shows that inorganic
substrates represent heterogeneous nucleation centers, strongly competing with AgCl
nanocrystals, while activated carbon, although it has a higher specific surface area, does not
show a higtdensity of nucleation centers for the metal.
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