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Pe3tome. Jlarynara Marchica (Mapoko, CpeauzeMHO MOpe) € BJaKHA 30HA, KIacupuiiupaHa
kato 30Ha RAMSAR (BiaakHa 30Ha C MEXIyHApOJHO 3HAYEHHE), KOSITO € OOEKT Ha
BB3CTAHOBUTEIHU JCHHOCTH CIe] TOAMHU Ha 3aMbpcsBaHe. 3a MBPBU MBT Ca MPOBEACHH
W3ceIBaHuA 32 ChIbPKAHUETO Ha TEKKA METalH (M METaJIOuJ) B YETHPHU YECTO CpelaHu
Buga Mopcku Bogopaciu (Gracilaria sp., Alsidium corallinum, Caulerpa prolifera wu
Chaetomorpha sp.), kouTo u3ciaeBaHus JONBIBAT MPEAICCTBAIM aHAIN3MA HA CCTUMEHTH U
BOJIa OT Ta3M ekocucTema. 3a Buga Chaetomorpha sp. konmenTpaiusara Ha TeKku MeTaau (Mg
kg!) mamanssa B cneqnus pex: Al>Sr>Rb>Ba>As>Ti>V>Ni>Pb>Cr>Cd> Li>
Co, noxato 3a Caulerpa prolifera - B cnennus pex Al> Sr> As> Pb> Ti> Ba> Rb> V> Li
> Cr > Co > Ni> Cd. Cpennure xonnentpanuu B Gracilaria sp. caegsar pema Al > Sr > Ti >
Rb>Pb >As >Co>Ba>V >Ni>Cr > Li > Cd, ngokaro 3a Alsidium corralinum
KOHIIEHTpalMsITa HamajsBa B cienHara nocienosarentsoct Al > Sr> Ti> Rb > As > Ba > Pb
>V >Co>Ni>Cr>Li>Cd. Huparana Pb u As B u3cieiBaHiTE BUIOBE MOPCKH BOJOPACIH
ca Hax crangaptute Ha CEVA. AHanu3bT Ha pUCKa 3a 37paBETo M0Ka3a, Y€ KOHCyMallMsaTa Ha
M3CIIeIBAHUTE BOJIOPACITH TIPEJICTABJISBA CEPHO3CH PUCK. BcHuku mM3ciieiBaHW BUJOBE UMAT
cToHOCTH Ha uHJekca Ha onacHocT (hazard index, HI) max 1.0, kaTo apceHBT € €IeMEHTHT,
KOMTO B TrojisiMa CTENEH JOMpHUHAcs 3a Te3M CTOMHOCTH, MpelnoJiaramo MOTEeHIUAIHO
OTPHULATEIIHO BB3ACHUCTBUE OT TO3M METAIOM. UepBEHUTE BOJOPACIH IMOKA3BAT Hal-BHCOK
WHACKC Ha 3ambpcsiBane ¢ Meranu (metal pollution index, MPI), crmeaBanm OT 3eieHUTE
BOJIOPACIIH.

Abstract. The Marchica lagoon (Morocco, Mediterranean) is a wetland classified as a
RAMSAR site, which has been the subject of restoration activities after several years of
pollution. The heavy metal (loides) content was studied in four common species of seaweed
(Gracilaria sp., Alsidium corallinum, Caulerpa prolifera and Chaetomorpha sp.) for the first
time, and was added to the basic studies carried out on sediments and water of this ecosystem.
The heavy metals with mean values (mg kg!) can be sequenced in descending order, Al > Sr >
Rb>Ba> As> Ti>V >Ni>Pb > Cr> Cd> Li> Co for Chaetomorpha sp., and the following
order Al> Sr> As >Pb > Ti>Ba>Rb >V > Li>Cr> Co > Ni> Cd for Caulerpa prolifera.
The mean concentrations (mg/kg) in Gracilaria sp. followed the sequence Al > Sr > Ti > Rb >
Pb> As> Co >Ba >V > Ni> Cr > Li> Cd, and the following order Al > Sr > Ti> Rb > As >
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Ba>Pb >V > Co>Ni>Cr> Li> Cd in Alsidium corralinum. The Pb and As levels in studied
seaweeds were above the CEVA standards. The health risk analysis showed that consuming the
seaweed under study posed a serious risk. All examined seaweed had HI values greater than
1.0, and arsenic is the element that strongly contributes to these values, which can suggest a
potential negative impact caused by this metalloid. Red seaweeds showed the highest MPI,
followed by green seaweeds.
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Pe3tome: B HacTosAmoOTO M3cieABaHe € HAlpaBeHa OLIEHKAa Ha Bb3MOKHOCTUTE Ha €JIEMEHTHHS
aHaJu3, KOMOMHHUPAH ChC CTATUCTUYECKH METOIM 33 UACHTU(UIIMpPaHe Ha IPOU3X0/1a Ha MeJ
(reorpad)ckl ¥ PACTUTENICH) Ype3 aHAJIW3 Ha MUHEpPAIHHS ChcTaB Ha 173 Buma mem ot 13
dviopanHu TUma (aKanus, €a, CMbpY, JIMIA, KECTEH, JTaBaHAy/a, KOpHaHABp, 00T, MeIeHa
poca, po3MapuH, TpaAuHCKH 4ail, eygopOust u 3u3nudyc), cbOpaHu OT IMeT reorpad)cku peruoHa
(Cnosenusi, XbpBarusi, boarapus, Typuus nu Mapoxko). lleara Ha uscnenBaHero € na ce
HalpaBU HAJIEKIHO Pa3rpaHUyuMe Ha MUHEPAIHUS ChCTaB B PA3IMYHUTE COPTOBE MEJ] C OTJIE]
YCTaHOBSIBAHE Ha MPOCIECAUMOCT, TapaHTUPAaHE Ha AaBTEHTUYHOCTTa HAa NPOAYKTHUTE H
moAoOpsiBaHe Ha MEPKUTE 32 KOHTPOJ Ha KaUeCTBOTO B MTPOU3BOACTBOTO Ha MeA. 3a Ta3M Liell
Osxa ompeneneHu 18 raBHU, BTOPOCTENICHHHM W MHKPOEIEMEHTAa Ype3 MHUKPOBBIHOBO
paznarane Ha pobute, nocineasano ot ICP-MS ananus. 3a pasrpannyaBane Ha (UIOpaJHUTE
TUIOBE Ocllie M3BBpPINCHA CTAaTHCTHUECKa OOpabOTKa Ha JaHHWTE ¢ Tomoinra Ha Principal
Component Analysis (PCA). H3scnenBanusra mokasBar, 4e crelu(GUuHd eJIeMEHTH MOraT Ja
CIIyXaT KaTo MHJIUKATOPH 3a ONpeeNsiHe Ha Teorpadckust 1 OOTaHMYECKH MPOU3X0/J Ha MeJa.
[onyuenuTte pe3ynraTu pasKpuBaT, ye eneMeHTH kato Mn, K u Ca ce BAMSAT MpeIuMHO OT
BH/Ia Ha MTOJICHA, PUCHCTBAII B MeJ[a, KOSTO TH IPaBH MMOKAa3aTEIHU 32 (NIOPATHHS U3TOYHUK.
Ot npyra crpana, HuBata Ha Na, Mg u Fe ce oka3BaT mo-CHJIHO MOBIUSHU OT (HaKTOpUTE HA
OKOJIHATa CpeJia U MOraT Jla ce CUMTAT 3a MapKepu 3a reorpadcku mpousxol. EnuH HOB acnekT
Ha TOBA MPOYYBAHE € M3CJIEABAHE HA BPb3KaTa MEXy MUHEPATHUS CbCTaB U OOTaHUYECKUS
M3TOYHUK Ha Mena. ToBa Oelle MOCTUTHATO Ype3 aHAU3 Ha MPOOU OT KECTEHOBU AbpBETa U
IIOCJIEBAIIO0 CPAaBHEHUE ChC ChbCTABA HA KECTEHOBUS ME/I.

Abstract: In the present study, the potential of elemental analysis combined with statistical
tools to identify honey origin was evaluated by mineral characterization of 173 honeys of 13
floral types (acacia, fir, spruce, linden, chestnut, lavender, coriander, thistle, honeydew,
rosemary, sage, euphorbia and ziziphus plant species) collected from five geographical regions
(Slovenia, Croatia, Bulgaria, Turkey, and Morocco). The objective of the study was to
accurately and reliably differentiate the mineral composition among honey varieties. The aim
was to establish traceability, to ensure product authenticity and to improve quality control
measures within the honey industry. For this purpose, 18 major, minor and trace elements were
guantified using microwave digestion, followed by ICP-MS measurement. Statistical
evaluation of elemental concentration was undertaken using principal component analysis
(PCA) to distinguish honey floral types. The research give light on the specific elements that
can serve as indicators for determining the geographical and botanical source of honey. Our
findings indicate that certain elements, such as Mn, K, and Ca, are primarily influenced by the
type of pollen present in the honey, making them indicative of the floral source. On the other
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hand, levels of Na, Mg, and Fe were found to be more strongly influenced by environmental
factors and can be considered as markers of geographical origin. One novel aspect of this
research is the exploration of the relationship between honey minerals and honey botanical
source. This was achieved through the analysis of chestnut tree samples and a subsequent
comparison with the composition of chestnut honey.
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(LEDs) on Growth, Nitrates and Osmoprotectant Content in Microgreens of Aromatic and
Medicinal Plants. Horticulturae, 9(4), 494, 11 pages.
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Pe3rome: Mukpo3zeneHuTe pacTeHHs PUBJIMYAT BCE O-TOJIIMO BHUMAHUE TOPAIU BUCOKOTO
CH ChIbpKaHHWE Ha OMOAKTUBHM BEILECTBA, YKPENBAIM YOBEIIKOTO 37paBe. Te3u HOBHU
XpaHUTEIHU MPOJYKTH C€ TIOoJydaBaT OT CEMEHa Ha pPa3IMYHU PACTUTEIHHU BHIOBE,
BKJTIOUUTETHO OMIIKH. APOMAaTHUTE MUKPO3EIEHH PAacTeHUs HabupaT MOMYIIPHOCT KaTO HOBH
(GyHKIMOHAIHU XpaHUTEIHU NMPOAYKTH. B TOBa mpoyuBaHe ca u3cieqBaHu €peKTUTE, KOUTO
Mopak/ia CIIEKTPAITHUST AUANa30H Ha cBeTou3buBanm auoanu Jammnu (LED) Bepxy pactexa,
MUTMEHTUTE, HUBATa Ha HUTPATU U ChIbPKAHHETO HAa OCMOIPOTEKTOPU B MHKPO3EICHHUTE
pacterus Ocimum basilicum L., Trigonella foenum-graecum, Anethum graveolens wu
Anthriscus cerefolium. MsmomsBanu ca tpu Buaa LED cernunu: To - U3KyCTBeHa Osuia
cBeTiMHA, T1 —ThUeHHE B CHHSTA 00JIACT OT crekThpa U T2 - mpueHHe B yepBeHaTa 00JacT oT
cnekTbpa. Pesynratute mokazBar, ue TpuTe Bujaa LED cBeTIMHM HMaT 3HAYUTEIHO
BB3JICIICTBHE BBbPXY U3CIEABAaHUTE MTapameTpu. [1o oTHOIEHnE Ha KOMITOHEHTHUTE HA pacTexka,
karo cBexxo terto (FW) u Bucounna Ha mukposenenute pacrerus (H), perupanero ¢ Tz e
Hali-eeKTUBHO 3a CMUHJIYX, KO'bp U KepBu3. Ilpu pacrenuero 6ocunek croitHoctute Ha FW
n H ca no-Bucoxu npu tpetupane ¢ Ti. Ilo oTHOImEHNE HA CHABPKAHNETO HA HUTPATH, KAKTO
T1, Taka u T2 TperupaHeTo HaMaisiBaT ChABPKAHUETO HA TO3M KOMIIOHEHT B Pa3IMYHHUTE
BHJIOBE, U3CIEBaHU TyK. 1 Hakpas, HuBaTa Ha XJIOPOQHII, KAPOTEHOU I, IIFOKO3a, IPOJIHH U
MIPOTEHMHHU Ca MO-BUCOKU B PACTEHUSATA, KYITUBUPAaHU Npu TpetupaHe ¢ T1 u T2, oTkonkoTo B
KOHTPOJHHUTE PACTEHUS, TPETUPAHHU C Osla CBETJIMHA.

Abstract: Microgreens are receiving increasing attention due to their high content of bioactive
components and their importance to human health. These emerging food products can be
obtained from the seeds of different plant species, including aromatic herbs. Aromatic
microgreens are gaining popularity as new functional food products. In this study, we
investigated the effects of different lightemitting diode (LED) lamp spectra on the growth,
pigments, nitrates, and osmoprotectant content of microgreens of Ocimum basilicum L.,
Trigonella foenum-graecum, Anethum graveolens, and Anthriscus cerefolium plants. Three
types of artificial LED lamps were used: TO as artificial white light, T1 as a continuous light-
emitting diode with a longer blue wavelength, and T2 as a continuous light-emitting diode with
a longer red wavelength. The results obtained showed that the three types of LED light had
significant effects on the different parameters studied. In relation to growth parameters, such as
fresh weight (FW) and microgreen height (H), the T2 treatment was most effective for
fenugreek, dill, and chervil. However, in basil plants, FW and H values were higher under T1
treatment. Regarding nitrate accumulation, both T1 and T2 treatments reduced the content of
this nutrient in the different species studied here. Finally, levels of chlorophyll, carotenoid,


https://doi.org/10.3390/horticulturae9040494

glucose, proline, and proteins were all higher in plants cultivated under T1 and T2 treatments
than in control plants.
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Bioremediation Potential of Ulva lactuca (Chlorophyta) Causing Green Tide in Marchica
Lagoon (NE Morocco, Mediterranean Sea): Biomass, Heavy Metals, and Health Risk
Assessment. Water, 15(7), 1310, 12 pages.
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Pe3rome: 3aMbpcsABaHETO € TEKKU METAJIU € €JUH OT Hall-CEepHUO3HUTE MPOOJIEMH B CBETA, KaTO
OCHOBHUTE U3TOUYHHIIU Ca UHAYCTPHS, TOPOBE, MUHHO JI€JI0, TECTULIM/IN, TPAHCTIOPT U OTHAIHH
Bosu. B ToBa n3cnenBane 6eie oreHeHO HAIMYUEeTo Ha MakpoesieMeHTH (A30T (N) u @ocdop
(P)) u texku metanu (xpom (Cr), nuken (Ni), kanmuii (Cd), xens3o (Fe), nuuk (Zn), 010BO
(Pb), men (Cu) u manran (Mn)) BBB ,,B010pacioB Lb(rex"’, IpUIMHEH OT IIbJTeka HAa OBbP30
pactsumTe 3eieHn MmakpoBojopaciu Ulva lactuca or narynarta Mapurka (CeBepOH3TOYHO
Mapoxko, Cpeauzemuo Mope). Cpennute ctoiiHoctd Ha P u N BB BoopaciuTe ca 1773,33 mg
kgl u 44,4 g kgl, chorBeTHO. TEXKKMTE METAIM UMAT CPEIHU CTOMHOCTH, HAMAISBAIM B
cienaust pex Fe >Mn > Zn > Cu > Ni > Pb > Cr > Cd. Pesyararute mokasBaT, 4e Cpen
uscnenBanute Metanu Ulva nma Haii-cunen apuHuTeT KbM OHOakymynupane Ha Fe u Mn. Mn,
Fe u Pb peructpupar Haii-Bucoku dakropu Ha bnokonmneHTparus (BCFS), konTo ca CbOTBETHO
1687, 1656 u 1643. Ilo otHomeHue Ha TexHUs npuHoc KbM [Ipenoppuntenen JluetnueH
Tonepanc (RDA), Fe mokaza npunoc ot 13,58 % xem RDA, nokato To3u Ha Mn Bapupa
Mexay 4,42 % u 28,42 %. OuenkaTta Ha pucKa 3a 37paBETO HE JI0Ka3Ba OMACHOCT, CBBp3aHa C
npuema Ha Ulva lactuca. Pesynratute ot mpoyuBaneTo paskpuart, ue Ulva lactuca B marynara
B Hayop mma motreHnman na Onoakymynupa TeKKH METalM M J1a CMEKJaBa eyTpoduKanusra.

Abstract: Pollution by heavy metals is one of the most serious issues in the world, and the
principal sources are manufacturing, fertilizers, mining, pesticides, transport, and wastewater
discharge. In this study, the presence of macroelements (Nitrogen (N) and Phosphorus (P)) and
heavy metals (Chromium (Cr), Nickel (Ni), Cadmium (Cd), Iron (Fe), Zinc (Zn), Lead (Pb),
Copper (Cu), and Manganese (Mn)) in the green tide caused by the green seaweed Ulva lactuca
from Marchica lagoon (NE-Morocco, Mediterranean) was evaluated. The mean values of P and
N in the algae were 1773.33 mg kg and 44.4 g kg'!, respectively. The heavy metals have mean
values following this descending sequence: Fe >Mn > Zn > Cu > Ni > Pb > Cr > Cd. This
finding has suggested that Ulva has the strongest affinity to Fe and Mn among the metals
examined. Mn, Fe, and Pb recorded the highest bioconcentration factors (BCFs), which were
1687, 1656, and 1643, respectively. Regarding their contribution to the Recommended Dietary
Allowance (RDA), Fe showed a contribution of 13.58% to the RDA, while that of Mn varied
between 4.42 % and 28.42%. The health risk assessment did not indicate any hazard related to
the ingestion of Ula lactuca. Therefore, this study suggests that Ulva lactuca in the Nador
lagoon has the potential to bioaccumulate heavy metals and mitigate eutrophication.
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Pe3tome: OmpezienicH € MUHEpaTHUAT chcTaB Ha cemeHa oT copt Nigella S. ¢ mapokancku
mpou3xoa. MeToaukaTa ce ChCTOM B MHUKPOBBJIHOBO pasiiaraHe, CJICIBAaHO OT KOJUYECTBCH
aHaJIU3 C ONTUYHA EMUCHOHHA CIIEKTPOMETPHUS C MHIYKTUBHO CBBp3aHa miasma (ICP-OES).
TounocTTa Ha TpoleypaTa € MOTBBPCHA Ype3 METO/1a TI00aBEHO/HaMEPEHO TPU 3 pa3IuIHU
HHUBA Ha KOHIIGHTpaIUs Ha Ao0aBkaTa. Pe3ynraTuTe paskpuBaT, 4e KaausAT € ImpeodiagaBall
CJIEMEHT, CJIC/IBAH OT KAl U MarHe3uit. [1o oTHOIEHHE Ha MUKPOCIEMEHTHUTE CeMEHaTa OT
MapOKaHCKH YEpEeH KUMHOH Ca M3TOYHHUK Ha KEJI[30, MUHK W anymMuHuii. CpaBHUTEIIHU
M3CIIeIBaHUS TIOKa3BaT BapUallii B MUHEPATHOTO ChIbPIKAHUE B CEMEHA OT YePEeH KMMHUOH C
paznuyeH reorpad)cku  Mpon3XOI.

Abstract: Mineral composition of Nigella S. seed variety having Moroccan origin, was
determined. The methodology consisted in Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES) determination after microwave assisted digestion. The accuracy of
the procedure was assured by recovery studies of Nigella seeds samples spiked at different
concentration levels. The results revealed that potassium was a predominate element, followed
by calcium and magnesium. According to the microelements Moroccan black cumin seeds were
good source of iron, zinc and aluminum. A comparative study has indicated variations in
mineral content among black cumin seeds with different geographical origin.
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Modified Silica Sorbents. Journal of Chemical Technology & Metallurgy, 57(5), 962-970.
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Pe3iome: B ToBa m3cnenBaHe ca MPUTOTBEHW JBa copOeHTa Ha 0a3ara Ha CUIIMKaren,
GYyHKIIMOHATM3UPAH C MOOWIM3MpAN areHTH ¢ BIOCIEACTBHE ca TPUIIOKEHH 32
TBBpAoda3zoBa excTpakuus Ha nataauii(Il) oT BogHu comHo-Kucenu pa3TBOPH C KOHIIEHTPALIHS
na HCl B wmnarepsan 0.1 mol Lt - 3 mol Ll IIspeusar copGeHT € mpurorseH upes
umobumm3upane Ha nmdoBu 6a3u Ha 4 — amuHoantunupun (Schiff B-4-AAP), a Bropusr -
ype3 HWMOOWJIM3MpaHe Ha TPOU3BOAHO Ha  S-ChIbp)Kalmia amMuHOKucennHa,  N-
6en3unokcukapooHui-L-metnonnn (Z-Met-OH) BBpXy MOBBPXHOCTTa Ha CHUJIMKAarea 4pe3
(dm3ndecka amcopOIus, MONMyJaBalKd JBa COpOCHTAa, MMOOWIIM3UPAHU C XCIIATHU TPYIH,
chabpkaim a3ot (Sig ~ Schiff B-4-AAP) u a3ot u cspa (Sig ~ Z-Met-OH) nonopau atomu.
[IpoydyeHo € BIMSHUETO HA pa3IuyHU MapaMeTpH 3a konmdectBeHa copOrus Ha PA(Il) Bbpxy
copOeHTHTE. YCTaHOBEHO €, Y€ e(PeKTUBHOCTTa HA EKCTPAKIUATAa HA HOBOIPHUTOTBEHUTE
copbentu crnpsimo Pd(Il) 3aBucu ot konuentpamusra Ha HCI B pa3tBopa Ha mpobara, oT
BpEMETO 3a KOHTAKT Mexay Pd HioHu M copOeHTHTE, KAKTO M OT BUJA U KOHIICHTpAIlUITa HA
enyeHTa. OnTuManHaTa KOHI[EHTpAIlMs Ha KUCENMHATa 3a KoJnuecTBeHa ajacoporus Ha Pd(ID)
e 1 mol L'! HCL ExcnepuMeHTHTE MOKa3BaT, 4e NMPHUCHCTBAIMTE HOHU Ha HEOIArOpoOIHM
METaJI BJIMSIAT B HE3HAYMTENIHA CTEMEeH BhpXy oTabuBanero Ha Pd(11).

Abstract: In this study two silica gel sorbents with different mobilization agents were applied
for solid phase extraction of palladium (II) from 0.1 mol L't - 3 mol Ltaqueous HCI solution.
The first sorbent was prepared by immobilization of 4 - aminoantypyrine Schiff base (Schiff B-
4-AAP) and the second one - by introduction of S-containing amino acid analog, N-
benzyloxycarbonyl-L-methionine (Z-Met-OH) on the silica gel surface through physical
adsorption. Thus, the obtained two silica sorbents were functionalized with nitrogen (Sig ~
Schiff B-4-AAP) and nitrogen and sulfur (Sig ~ Z-Met-OH) chelating groups. The role of
various chemical parameters was studied for quantitative sorption of Pd(Il) through batch



adsorption experiments. It was found that the extraction efficiency of the newly prepared
sorbents toward Pd(Il) depends on the concentration of HCI in the sample solution and the
contact time between Pd ions and the sorbents as well as on the type and concentration of the
eluent. The optimal acid concentration for quantitative adsorption of Pd(Il) was 1 mol L' HCI.
The experiments showed that the coexisting ions - base metals exhibited little interference on
the Pd(Il) separation.
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P., Sticha, M., Mitrev, Y., Svete, J. (2022). Hybridization of Aminoadamantanes with Cinnamic
Acid Analogues and Elucidation of Their Antioxidant Profile. Journal of Chemistry, Volume
2022, Article ID 7582587, 11 pages.
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Pe3tome: CuHTe3upaHa € CepHsi OT CEIEMHAJIECeT aMU/la Ha KaHeJIeHa KuceianHa (4ai—Ci) 1mo
METoJla Ha CMECCHHTE aHXHJIPUIAWN C eTHI XIopodopMar MeXITy aMHHOAJIaMaHTAHH
(amaHTaaMH, pUMAHTaJAMH U MEMAaHTHH) U 3aMECTCHHU KaHeJleHU KuceluHu. CTpyKTypaTa Ha
CUHTE3UpaHuTe XuOpuau € nokazana upe3 'H NMR, 3C NMR, IR u HRMS. Ouenenn ca
AHTHOKCHJIaHTHUTE MPO(UIN Ha aMUINUTE C MET pa3iuyHu IN Vitro merona: 1,1- mudennin-2-
nukpuixuapasun pagukan (DPPH®),  2,2'-asuno0uc-3-eTrinbeH30THa30 M H-6-CyadoHoBa
kiucennHa katuoH pamukain (ABTS™®), Fe(lll)- pemymupaina aHTHOKCHAaHTHA AKTUBHOCT
(FRAP), Cu(ll)- penyrupamia antrnokcuganTHa aktuBHOCT (CUPRAC) u unxubupane na Fe
(IlT)/asc magynupan LP B mo3pueH xomoreHnat. Kato pedepeHTHO chenmHeHrEe B TPOYIBAHETO
¢ usnonsBana Kadeenara kucenuna (CafA), u3BectHa KaTo MOINEH MPUPOJCH aHTHOKCHIAHT.
Pesynrarute paskpuBat, ue Hall-BUCOKA aHTUOKCHIAHTHA aKTUBHOCT € JEMOHCTpHUpaHa OT
ceenunenne 4b2, ¢ otmnuen CUPRAC, FRAP, ABTS* norenninan u naxubupane Ha Fe/asc-
unaynupan LP, cienano ot 4Ce > 4as >CafA > 4cs u 4as > 4az. Karo msuto, pesyaraturte
npezmnosnarar, ue xuopuante (4b2, 4Ce u 4as), ChCTOAIM Ce OT KaeOMTOBA YaCT M JIUTTOPHITHO
aJIaMaHTaHOBO S/IPO MPHUJIABAT HA MOJICKYJIMTE IMO-BHCOKA AHTHOKCHJJAHTHA aKTHBHOCT OT
TSAXHOTO M3XOJHO ChequHeHHe (KademHOBa KucenwmHa), ocodeHo cpemyy LP. CrnenoBatento,
Te3M OOeIABay aHTHOKCUAAHTH OMXa MOTJIM JIa OKayKaT OJIarONmpHUSTEH e€PeKT MPHU pa3TudHU
MaTOJIOTUYHU CHCTOSHUS, IBIDKAIM C€ HAa OKCUIATUBEH CTpEC.

Abstract: A series of seventeen cinnamic acid hybrids (4ai—ci) were obtained through an
amidation of aminoadamantanes (amantadine, rimantadine, and memantine) with mixed
anhydride generated from diferent substituted cinnamic acid and ethyl chloroformate. 'H NMR,
13C NMR, IR, and HRMS were used for the confrmation of the structures of the synthesized
hybrids. Moreover, the antioxidant profles of amides were estimated as per fve diferent in vitro
methods:  1,1-diphenyl-2-picrylhydrazyl ~ (DPPH®),  2,2'-azinobis-3-ethylbenzothiazoline-6-
sulfonic acid cation radical (ABTS* ), ferric reducing antioxidant power (FRAP), cupric
reducing antioxidant capacity (CUPRAC) assay, and inhibition of Fe(lll)/asc induced lipid
peroxidation (LP) in brain homogenate. For comparison, cafeic acid (CafA), known as a potent
naturally occurring antioxidant, was used as a reference compound in our study. Te results
revealed that the most prominent antioxidant activity was demonstrated by compound 4bz, with
excellent CUPRAC, FRAP, scavenging ABTS* potential, and inhibition of Fe/asc—induced LP,
followed by 4ce > 4as >CafA > 4cs and 4as > 4az. Overall, the results suggest that the hybrids
(4b2, 4ce, and 4as) consisting of a cafeoyl moiety and lipophilic adamantane core endow the
molecules with the higher antioxidant activity than their parent compound (caffeic acid),



especially against LP. Tus, these promising antioxidants could have beneficial effects in various
pathological conditions, where oxidative stress is implicated.

8. Petrova, P., Chochkova, M., Veleva, O., Karadjov, M. (2020). Schiff Bases Chelate Sorbents
for Separation and Concentration of Pt from Sea Water and Spent Automotive
Catalysts. Journal of Chemical Technology & Metallurgy, 55(4), 691-697.

ISSN 13147471 (Q3, SJR: 0.22)

Pe3tome: CunTe3npanu ca mmdoBH 0a3H Ha 4-aMUHOAHTUIINPHH, KOUTO ca KMOOMIM3UPAHU
BBPXY CHIIMKArel, ¢ Iej rmoydaBane Ha 4 copOenta, cenekTuBHU 3a Pt iionu (Sig-Schiff a-d).
W3cnenBana e eKCTpakMoHHATa €(peKTUBHOCT Ha HOBOIIPUTOTBeHHUTE copOeHTH cripsimo Pt(IT)
u Pt(IV) B xonmoHeH u cratudeH pexxuM. ONTUMH3UPAHU ca Pa3MyHU TMapamMeTpH, KaTo
KUCEIMHHOCT, BUJ U KOHLEHTpAllUs Ha €IyeHTa, CKOpOCT Ha MOTOLIMTE Ha mpobara U Ha
eIIyeHTa, 3a MocTUTraHe Ha konuuecTBeHa copOiust Ha Pt(Il) u Pt(IV). UzscHeHo e BIMsSHUETO
Ha pa3IUYHUTE 3aMECTUTEIN B OEH3WJIWJIEHOBUS MNpPbCTeH Ha mM@oBUTE 0a3u BBPXY
KOOPJMHAIIMOHHUTE CBOMCTBAa Ha COpOeHTHTE, e(PEeKTUBHOCTTa Ha eKCTPaKIusATa M
CEeJIEKTUBHOCTTAa KbM (QopmMuTe Ha Pt. YcraHoBeHO e, 4Ye CHHTE3UpaHUTE COpPOEHTHU
JIEMOHCTPHUPAT BUCOKA celiekTuBHOCT crpsimo Pt(ll) —mocturnara e konudecTBeHa COpOIIHs
npu Bucoku KoHieHtpaiuu Ha HCL mokaro xem Pt(IV) copOeHTHTE mposiBSIBAaT HHCKa
copOIMOHHA aKTUBHOCT IIPU MJICHTHYHH €KCIIEPUMEHTAIIHU ycIoBUs. OCBEH TOBa COPOCHTHTE
3ara3BaT eKCTPAaKIMOHHATa CH CIIOCOOHOCT U cenekTuBHOCT kbM Pt(I) B kucena cpena nopu B
MPUCHCTBUETO HA 3HAYMTETHH KOJMYECTBA CHITBTCTBAIM METAIHM HoHH. Paspaborena e
aHANMTHYHA MpOIEeAypa 3a ompenensHe Ha Pt B MOBBPXHOCTHH BOAUW U OTpPabOTEHU
ABTOMOOMITHY KaTaJn3aTOpH.

Abstract: Schiff bases of 4-aminoantipyrine are synthesized and immobilized on silica gel to
obtain 4 sorbents selective for Pt ions (Sig-Schiff a-d). The extraction efficiency of the newly
prepared sorbents toward Pt(1) and Pt(1V) is studied by a batch method and the application was
performed in a column mode. The role of various parameters such as the sample acidity, the
type and the concentration of the eluent, the sample and the eluent flow rates are optimized for
a quantitative sorption of Pt(Il) and Pt(IV). The influence of the different substituents in the
benzylidene ring of the Schiff bases on the coordination properties of the sorbents and the
extraction efficiency and selectivity toward Pt species is elucidated. It is found that the sorbents
synthesized demonstrate a high selectivity toward Pt(Il) - the quantitative sorption is achieved
at high concentrations of HCI, whereas Pt(IV) has a poor sorption ability under identical
experimental conditions. Moreover, the sorbents preserve their extraction capability and
selectivity toward Pt(Il) in acidic media even in presence of significant amounts of base metals.
An analytical procedure is developed for Pt determination in surface waters and spent
automotive catalysts.

9. Petrova, P., Chochkova, M., Karadjova, I., Dakova, I., Karadjov, M. (2018). Amino acid
functionalized silica gel as a selective sorbent for enrichment of Pt (Il). Bulgarian Chemical
Communications, 50, 20-24.

ISSN 08619808 (Q4, SJR: 0.137)

Pe3iome: B ToBa u3cienBaHe ce IOKIaaBa 32 CHHTE3a M MPUJIOKEHUETO Ha 3 HOBH cOpOeHTa
Ha 0a3ara Ha CWJIMKarell, MMIOPETHUPAH C AMHHOKHCEIWMHU WJIH C aMHHOKHUCEIUHHHU
MPOU3BOJHHU, a UMEHHO cuiukares, Moaudumnupan ¢ L-uuctun (Si02-Cys-Cys), cuiaukaredn,
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Momuduiupan ¢ L-muctenH amua Ha 4-amuHoaHTunupuH (SiO2—Cys) W cuiMkaredn,
Mouduiupan ¢ N-6en3unokcukapOonmi-L- mernonus (SiO2-Met) kaTo eekTuBHU cCOpOEHTH
3a TBBpHOda3oBa ekcTpakuus Ha Pt oT pa3tBopu Ha conHa kucenuHa. EQexruBHOCTTa Ha
eKcTpakuusATa u cenekruBHoctTa Ha copOenTutTe kbM Pt(II)/Pt(IV) ca uzcnensanu B cratuueH
pexum. M3cnenBaHo € BIMSHUETO HAa AHAIMTUYHUTE IMapaMeTpyd KaTO KHUCETUHHOCT Ha
pa3TBopa Ha mpobarta, BUJ U 00eM Ha pa3TBOpa Ha eyeHTa, BIUSHUETO Ha ChII'BTCTBAILM HOHH
BBPXY cTeneHnTa Ha copouus/necopouus na Pt(II)/Pt(IV). [lonyueHnurte pe3yaTatu MOKa3BarT, ue
SiO2-Cys u SiO2-Met nposiBsiBat Brcoka coponronta aktuBHOCT KbM Pt(II), mokaro SiO2-Cys-
Cys He e B cberosiHME Ja u3Biedye konuuectBeHo HUTO Pt(Il), uuto Pt(IV). Excnepumentute
paskpuBart, ue HoBute copoentu Si02—Cys u SiO2-Met ca cenekruHu kbM Pt(1l), moa opmata
na [PtCh]> xommiekc, mokatro copbuumsita Ha Pt(IV) € He3HauumTenHa IIpH  ChIATA
koHreHTpanuss Ha HCL Paspaborena e aHanuTH4Ha mpolienypa 3a OMpeleNsHe Ha OOIIo
Koyim4ecTBO Pt B mpoOu OT Ko3METHYEH KpeM, 0azupaHo Ha TBBpaodazoBa excrpakius ¢ SiO2-
Met, komOunupano ¢ ICP-OES onpenenste. ['panumnara Ha konudectBeHo onpeaeisae (LOQ)
3a 0010 KOMMYecTBO Pt B KO3METHYHH KPEMOBE IPU ONMMMMAIHH €KCIIEPUMEHTATHU YCIIOBUS €
0.2 ug g, RSD Bapupa mexay 6-16 % 3a chabpxanue Ha Pt mesxay 0.2-1 pg gt. Tounocrra
Ha TpeUToKeHaTa aHATUTHYHA TIPOIeAypa € TIOTBBPJICHa Ype3 MeTo/1a T00aBeHO/HaMepeHo 1
4pe3 cpaBHeHUE Ha pe3ynratute ¢ qupekreH |ICP-MS ananus.

Abstract: In this study we report on the synthesis and applicability of 3 new sorbents based on
silica gel impregnated with amino acids or with amino acid derivatives, namely L-cystine
modified silica gel (SiO2-Cys-Cys), silica gel modified with L-cysteine amide of 4-
aminoantypirine (SiO2—Cys) and silica gel modified with N-benzyloxycarbonyl-L-methionine
(SiO2-Met) as an efficient sorbent for solid-phase extraction of Pt from hydrochloric acid
solutions. Extraction efficiency and selectivity of the sorbents toward Pt(l1)/Pt(IV) were studied
by batch procedure. The influence of analytical parameters such as acidity of the sample
solution, eluent type and volume, effects of foreign ions on the sorption/desorption behavior of
Pt(IN/Pt(1\VV) were investigated. The results obtained demonstrate that SiO2-Cys and SiO2-Met
showed high sorption activity toward Pt(ll) while SiO2-Cys-Cys is not able to extract
quantitatively neither Pt(ll) nor Pt(IV). The experiments revealed that the new sorbents SiO2—
Cys and SiO2-Met are highly selective toward Pt(Il) extracted as [PtCL]?- complex while
sorption of Pt(IV) is negligible at the same HCI concentration. Analytical procedure was
developed for total Pt determination in cosmetic cream samples, based on solid-phase extraction
using SiO2-Met as an effective sorbent combined with ICP-OES measurements. Under
optimised conditions, the limit of quantification achieved for total Pt in cosmetic creams was
0.2 nug g?t, the RSD value varied between 6-16 % for Pt content between 0.2-1 pg g?t. The
accuracy of the proposed method was confirmed by the added/found method and by
comparative analysis using direct ICP-MS measurements.

10. Petrova, P., Karadjova, I., Chochkova, M., Dakova, I., Karadjov, M. (2017). New amino
acid modified silica gel sorbents for solid phase extraction of Au (Ill). Bulgarian Chemical
Communications, 49, 95-100.

ISSN 08619808 (Q4, IF: 0.358)

Pe3tome: [Ipurorsenu ca aBa HOBU COpOEHTA - CHIIMKarel, Moauduiupan ¢ nuctul (Sig-Cys-
S-S-Cys) u cunukarenr, moauduiupan ¢ N-OeH3unokcukapOonua-L-mernonnn (Sig-Z-Met-
OH), xouTo ca u3cnenBanu 3a konuuecTBeHa exkcrpakius Ha Au (11l ) ot pa3rBopu Ha conHa
kucenuHa. ONTUMU3MPAHU ca Pa3IMYHU TapaMeTpH, BIUSIEUM BBPXYy €(DeKTHBHOCTTA Ha
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copOuus, kato pH Ha pa3rBopa Ha mpobata, Bpeme Ha copOLus, TUI U 00eM Ha eJlyeHTa ¢ Lel
nocturHe konudyectseHa ekcrpakuus Ha Au (III). TlpoBenenure excriepuMeHTH MOKa3Bar, 4e ¢
Sig-Cys-S-S-Cys nocturnarata crerneH Ha cop6Ouust Ha Au (II) He HamBumaa 43% mpu
ONTHUMAJIHU eKCIIEpUMEHTAIIHU YycioBus, jAokato Sig-Z-Met-OH mno3BonsiBa 0bp30 u
konruecTBeHo usiuuane Ha Au (III) or 0.1- 0.01 mol L pasreop ma HCI u moxe na ce
u3MoN3Ba 3a pasgensHe W KoHieHTpupane Ha Au (III). PaspaboreHa e aHamdTHYHATa
mpolLeaypa 3a OpeAessiHe Ha Au B 371aTO ChIBpIKaIllA KO3METHKA, TPOTHUYAIA Ha JBa eTara:
tBBhpaodazoa excrpakius Ha Au (III) u ICP-OES onpenensne. Ilocturnarara rpanuiia Ha
orkpusane € 0.1 pg gt Au ¢ RSD B untepsana 6-11% npu xonuentpanus 0.1-1 pg gt Au.
TouHnocTTa Ha pazpaboTeHara aHaIUTHYHA MpOIEAypa € JokazaHa ype3 aupekreH ICP-MS
aHaJu3.

Abstract: Two new sorbents, silica gel modified with Cystine (Sig-Cys-S-S-Cys) and silica gel
modified with N-Benzyloxycarbonyl-L-Methionine (Sig-Z-Met-OH) were prepared and
examined for quantitative extraction of Au (lII) from hydrochloric acid solutions. Several
parameters affecting the sorption efficiency such as pH of the sample solution, sorption time,
eluent type and volume were optimised in order to achieve quantitative extraction of Au (I1I).
Experiments performed showed that under optimized conditions the degree of Au (IIl) sorption
does not exceed 43% by using Sig-Cys-S-S-Cys whereas Sig-Z-Met-OH enables fast and
quantitative retention of Au (111) from 0.1-0.01 mol L2 HCI and could be used for the separation
and preconcentration of Au (111). The analytical procedure was developed for the determination
of Au in gold containing cosmetics based on two steps: solid phase extraction of Au (lll) and
measurement of extracted Au by ICP-OES. The limit of detection achieved is 0.1 pg g ** Au in
the face cream and the relative standard deviation varied in the range 6-11% for the
concentration range 0.1-1 pg gt Au in the face cream. The accuracy of the developed analytical
procedure was verified by direct analysis using ICP-MS.

11. Chochkova, M., Stoykova, B., Petrova, P., Gyoshkova, N., Ivanova, G., Sticha, M.,
Milkova, T. (2017). Synthesis and radical scavenging activity of cinnamic acid
esters. Bulgarian Chemical Communications, 1, 68-73.

ISSN 08619808 (Q4, IF: 0.358)

Pesiome: Ecrepute Ha KaHeneHara M XUIpPOKCHKaHENeHAaTa KucenuHU (o, [-HEHACUTCHU
ecrepu), (QYHKIMOHATHM TPOM3BOJHM Ha KAaHEJICHHM KUCEIMHH (KaHeleHa, ¢epynoBa,
CHUHamnoBa, KadeeHa), ca BTOPUYHM  PACTUTEIHHM  METaOOJUTH, MOJIY4EHH IO
(deHmMponanouieH meT. L{HHaMaTuTe, KAKTO OT IPUPOJIEH, Taka U OT CHHTETHYEH TPOU3XO/I,
IPOJBKABAT Jla MPEeIU3BUKBAT TOJISIM HMHTEpeC MOpaad pa3HooOpa3uero OT OMOJOTMYH U
aKTUBHOCTH, KOMTO IPUTEXKaBaT, KaTO aHTHUOKCHUJIAHTHA, aHTUMHKPOOHA, IPOTHUBOPAKOBA,
POTUBOBB3NANNTENHA, aHTUTUPO3MHA3a U Jip. B HacTosmara pabota € onucaHa peyKuusTa
Ha Na- 1 3a1MTEHU B CTpaHUYHA BEpUra aMUHOKUCENUHU 10 N-3alMTEHN aMUHOAJIKOXOIH U
MOCJIEBAIIOTO MM CBBP3BAHE C XUAPOKCHKAHENCHHW KucenuHu (cuHamoBa W (epynoBa).
W3cnenBaHa € aHTHOKCUIAHTHATA aKTHBHOCT Ha XUPOKCHIIMHAMaTHTe 4pe3 1,1-mudenmn-2-
nukpuixuapasun paaukan (DPPHe) m e cpaBHeHa cbc cbhoTBeTHaTa akTUBHOCT Ha N-
XUJPOKCUIIMHAMOUJ AaMUHOKUCEIMHHUTE aMmuaud. KaTo mosjoxkuTenHa KOHTpoja ca
U3IOJI3BaHN  CBOOOJHM XUAPOKCHMKAHENCHH KHUCEIMHHU. Pesynratute moka3Bat, uye N-
XUJPOKCUIIMHAMOUJ aMUHOKUCEIMHHUATE AaMHIU IPOSIBABAT IO-HUCKA pPaJuKalylaBsla
aKTUBHOCT OT CHOTBETHHTE CBOOOIHM XWJPOKCHKAHEIEHW KHUCEIWHH, HO TO-BHCOKa OT
XUJPOKCUIIUHAMATHUTE.



Abstract: Cinnamic and hydoxycinnamic acid esters (o, p-unsaturated esters), functional
derivatives of cinnamic acids (cinnamic, ferulic, sinapic, caffeic) are secondary plant
methabolites derived from phenylpropanoid pathway. Cinnamates, of both natural and synthetic
origin, continue to elicit great interest due to diversity of biological activities they possess, such
as: antioxidant, antimicrobial, anticancer, anti-inflammatory, anti-tyrosinase and etc. Herein,
the reduction of N- and side chain protected amino acids to N-protected amino alcohols and the
coupling of the latest with hydroxycinnamic (sinapic and ferulic) acids is described. 1,1-
Diphenyl-2-picrylhydrazyl (DPPHe) scavenging activitics of hydroxycinnamates  were
compared with their corresponding N-hydroxycinnamoyl amino acid amides. Free
hydroxycinnamic acids were used as positive controls. The results indicated that N-
hydroxycinnamoyl amino acid amides exhibited lower scavenging ability than the
corresponding free hydroxycinnamic acids, but higher one than hydroxycinnamates.

12. Chochkova, M. G., Petrova, P. P., Stoykova, B. M., Ivanova, G. L., Sticha, M., Dib¢, G.,
Milkova, T. S. (2017). Structure-activity relationships of n-cinnamoyl and hydroxycinnamoyl
amides on a-glucosidase inhibition. Journal of Chemistry, 2017, Article 1D 6080129, 5 pages.

DOI: 10.1155/2017/6080129 (Q3, I1F:1.026)

Pe3rome: MExnOnpaneTo Ha a-TIIOKO3H/1a3HATA aKTUBHOCT IPH PA3IMYHM 3a00JIIBaHUS, KATO
muaber tun 2, pak, XVIB u Bupycen xenatut tun B u C, npean3BuKBa HapacTBall HHTEPEC.
[IpousBogHMTE HA KaHENEeHAaTa KWCEIMHA ca MOTEHIMATHO HOBAa Tpyna MHXMOUTOPU Ha Q-
[JIFOKO3M/Ia3HaTa akKTUBHOCT. B ToBa mpoyuBaHe Oe wm3cienBaHa IN VItr0 a-IiIroKo3u1a30
WHXUOUTOpPHATA AKTUBHOCT Ha mpaHc-N-IMHAMOUI- W XUAPOKCUIIMHAMOWII aMHJIH.
PesynraTtute moka3BaT, ye TECTBAaHHUTES XUAPOKCHIHHamowmn amuau (1-16) maxmOupar a-
noko3uasa ¢ ICso croiinoctu mexay 0.76 u 355.1 uyg mk. Coenunenns 1, 2,5, 6,9, 14 u 15
MOKa3BaT 3HAYUTEITHO MHXUOUPAHE Ha IPOKJIEHA A-TIIOKO31/1a3a, KaTo ¢a JJOPH ITO-MOIIHH OT
U3I0JI3BaHHUs MOJIOXKUTENEH HHXuOuTOp akap6o3a (ICso = 2.50 £ 0.21 ug mh?).

Abstract: Currently, there is an increasing interest towards a-glucosidase inhibition of various
diseases including diabetes mellitus type 2, cancer, HIV, and B- and C-type viral hepatitis.
Cinnamic acid derivatives have been shown to be potentially valuable as a new group of a-
glucosidase inhibitors. Therefore, herein, the a-glucosidase inhibitory activity of trans-N-
cinnamoyl and hydroxycinnamoyl amides was studied in vitro. Results revealed that the tested
hydroxycinnamoyl amides (1-16) inhibited a-glucosidase with 1C50s ranging between 0.76 and
355.1 ug mt., Compounds 1, 2, 5, 6, 9, 14, and 15 showed significant inhibition of yeast a-
glucosidase, being even more potent ones than the used positive inhibitor acarbose (IC50 = 2.50
+0.21 ug mk?).

13. Petrova, P., Karadjova, I., Chochkova, M., Dakova, I. (2015). Solid phase extraction of Au
(1) using silica gel modified with 4-aminoantipyrine schiff bases. Khimiya/Chemistry:
Bulgarian Journal of Science Education, 24, 441-448.

ISSN 08619255 (Q3, SJR: 0.202)

Pestome: 3cnensana e crenenTa Ha excrpakuus Ha Au (III) oT comHoO Kucenn pa3TBOpH ChC
cunukares, Moguduupad ¢ mmdoBu 6a3u Ha 4-amuHOoaHTUNTMPUH. KonmuecTBeHa copOIus Ha
Au (III) BBpXy MOBBPXHOCTTA HA COPOCHTA, CHIBPIKAI a30METHHOBA TPyINa, CE MOCTHTa MPU
xuceananoct 0.1-1 mol L' HCI. Au (lIl), copbupanu Ha MOBBPXHOCTTA Ha COPOEHTA, MOTaT
na obaar enxyupanu ¢ 0.7 mol L't Tmoxapbamuy 8 2 mol L't HCI, ¢ edexruBrocT Hag 99%.
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Konuuectsenoro ompenensHe Ha Au (III) B emyara m edmyara e u3Bbpueno ¢ FAAS.
Hanuuuero Ha cenwrerBanm onu kato Al (III), Cu (II), Fe (IIT), Mn (II), Ni (II), Zn (II) oxa3Ba
HE3HAYUTEIHO BIMSHHE BBPXY COPOLIMOHHUTE CBOMCTBA HAa COPOCHTA.

Abstract: The degree of extraction of Au (lll) from hydrochloric acid solutions on 4-
aminoantipyrine Schiff bases modified silica gel was studied. Quantitative sorption of Au (l11)
on the surface of the sorbent containing azomethine group was achieved in the presence of 0.1-
1 mol L't HCI. Metal retained on the sorbent surface can be recovered with 0.7 M thiourea in 2
M HCI as eluent, with desorption efficiency exceeding 99 %. FAAS was used to quantify Au
(11) in eluates and effluates. The presence of competitor ions as Al (I11), Cu (II), Fe (IlI), Mn
(1D, Ni (1), Zn (1) has unsignificant influence on binding properties of sorbent.

14. Velitchkova, N., Petrova, P., Velichkov, S., Daskalova, N. (2015). Inductively coupled
plasma optical emission spectrometry—determination of rare earth and platinum group of
elements. Khimiya/Chemistry: Bulgarian Journal of Science Education 24, 449-465.

ISSN 08619255 (Q3, SJR:0.202)

Pe3tome: HMkoHOMHMYECKaTa CTOMHOCT Ha PEIKO3EMHUTE €JIEMEHTH U EIEMEHTUTE OT
MJIaTHHOBATA Tpyna OBEAE J0 pa3padOTBaHETO HA aHATUTUYHU METOJU, KOUTO J]a OCUTYPST
TOYHOTO UM KOJIMYECTBEHO OMpPENCISIHE B Pa3IUYCH MO TUI Mpoou. ONTHYHATA SMHCHOHHA
CIICKTPOMETPHSI ¢ MHAYKTUBHO cBBbp3aHa rmiasma (ICP-OES) c¢ pammanno HabmoacHue u
yectora 40.68 MHz, xakTo 1 Q - KOHIIEMIUATA 332 KOJIMYECTBEHO OINPECIISIHE Ha CIICKTPaTHU
MPEYCHHs Ca MPUIIOKECHHU TPHU OMPEACIIHETO Ha PEAKO3EMHHU CJIEMEHTH M €JIEMEHTH OT
IJIATHHOBATa TIpyla B MaTepuald ¢ pa3HOOOpa3eH MaTpuyeH chcTaB. [loHM)kaBaHe Ha
TPaHUIIMTE HAa OTKPUBAHE Oelle MOCTUTHATO Ype3 ONTUMAICH H300p Ha AaHATTUTUYHYU JTUHUH B
MPUCHCTBUE HA PA3IMYHU MAaTPUYHHU KOMIIOHEHTH, KAKTO U YpE3 ONTUMHU3UPaHE Ha PAOOTHHUTE
ycioBus. 3a Ja ce oleHH crabuiHocTTa (robustness) Ha paOOTHHTE YCIOBHS € H3MEPEHO
OTHOILICHUETO Ha MHTEH3UTETUTE Ha JMHUUTEe Ha MarHe3us, Mg Il 280.270 nm/Mg | 285.213
nm. IIpu onpenesiHe Ha PEAKO3EMHU €JIEMEHTH B PEIKO3CMHH MATPHUIIH M B YUCT PA3TBOPUTEI
Hali-HUCKM TpAaHWUIM Ha OTKPUBAHE ca TIOCTUTHATH TpH ,MEKU“ pabOTHU YCIOBHS
(Temmeparypa Ha BB30yKaaHe ~ 6200 °K). ITpu Ha omnpeesHe Ha INIATHHOBA IPyIIa eIEMEHTH
B MIPUCHCTBUETO HA CIOXKHA MaTpuIa, chabpxkama Al Ca, Fe, Mg, Mn, P u Ti, naii-Huckute
TPaHUIIM HAa OTKPUBAHE ca IMOJYy4eHU INPH ,TBBPIU pabOTHH YCIOBHS (TeMIeparypa Ha
BB30yKIaHe ~ 7200 °K).

Abstract: The economic importance of rare earth elements and platinum group of elements has
led to the development of analytical methods, which have to ensure their accurate quantification
in different type of samples. Radial viewing 40.68 MHz inductively coupled plasma optical
emission spectrometry (ICP-OES) and the Q - concept for the quantification of spectral
interference were used in the determination of rare earth and platinum group of elements in
materials with variable matrix constituents. Improvement of the detection limits was achieved
by optimal line selection in the presence of different matrix constituents and by optimization of
the operating conditions. The Mg Il 280.270 nmYMg | 285.213 nm line intensity ratios was
measured to evaluate the robustness of the operating conditions. The lowest detection limits
were obtained under non-robust conditions in a pure solvent and in the presence of rare earth
matrices (excitation temperature ~ 6200 K). In the case of platinum group of elements in the
presence of complex matrix, containing Al, Ca, Fe, Mg, Mn, P and Ti, the lowest detection
limits were derived under robust conditions (excitation temperature ~ 7200 K).
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15. Vassileva, V., Petrova, P. (2006). Reactions in the Me(HCOO)2 - CS(NHz)2 - H20 (Me =
Mg, Mn, Cd) systems at 25°C. Russian journal of inorganic chemistry 51(5), 880-884.

DOI: 10.1134/50036023606050226 (Q4, 1F(2022): 2.1)

Pe3tome: Uscnensano e oopasyBanero Ha komiuiekcd B cucremute M(HCOO)2—CS(NH2)2—
H20 (M = Mg, Mn, Cd) npu 25°C ¢ MeToaa Ha U30TepMHUYHATa pa3TBOpUMOCT. B cucremara
Cd(HCOOQO)2—CS(NH2)2—H20 ce otkpuBa kourpyenTHo pasrBopumo cheannenne Cd(HCOO):
- 2CS(NH2)2, xoero e oxapakrepusupano upe3 XRD u IR cmekrpockonus. Cucremure
Mg(HCOO)2-CS(NH2)>-H20 u Mn(HCOO)2—CS(NH2)>—H20 ca eBTOoHMYHHM m0pu Tasu
temiieparypa. CucTeMaTu3upaHu ca JJAaHHH 3a KapOaMUJIHU ¥ THOKApOAMHUIHU KOMILJIEKCH Ha
dopMuaTH Ha IBYBAICHTHH METAIIH.

Abstract: Complex formation in the M(HCOO)2—-CS(NH2)2—-H20 (M = Mg, Mn, Cd) systems
at 25°C is studied using the isothermal solubility method. In the Cd(HCOO)2—CS(NH2)2—H20
system, a congruently dissolving compound Cd(HCOO). - 2CS(NH2). is found and
characterized by X-ray powder diffraction and IR spectroscopy. The Mg(HCOO)>—CS(NH2)—
H20 and Mn(HCOO)2—CS(NH2).—H20 systems are eutonics at this temperature. Data on
carbamide and thiocarbamide complexes of divalent metal formates are systematized.

16. Vassileva, V. Z., Petrova, P. P. (2005). Formation and characterization of bisthiourea zinc
formate. Croatica chemica acta, 78(2), 295-299.

ISSN-0011-1643 (Q2, 1F=0.936)

Pestome: C momomnrra Ha MeTOJAa Ha H30TEPMHUYHATA PA3TBOPHUMOCT € YCTAHOBEHO
obpasyBaneTo Ha HOB komiuieke B cucreMara Zn(HCOO)2-CS(NH2)2-H20 mpu 25 °C cbe
cecraB ZN(HCOO)2 . 2CS(NH2)2. bucruokapbamuanust uuakoB ¢opmuar (BTZF) e
HEKOHTPYeHTHO pastBopuMa con mpu 25 °C. Oxapakrepusupan ¢ ¢ XRD, uHppadepBeHa
CIICKTPOCKOIUS U TepMHUUeH aHanu3. MH(pauepBeHHUTE CHEKTPH MOKa3BaT, Ye Bpb3Kara Ha
THOKapOamMmia ¢ IMHKA € upe3 cspara. [Ipu TepMuyHOTO pasnarane npu temmeparypa ot 400
°C ce oOpasyBa ZnS.

Abstract: Formation of a new complex in the Zn(HCOQ)2-CS(NH2)>—H20 system at 25 °C
was established by the solubility method. Its composition was determined to be Zn(HCOO): .
2CS(NH2)2. The bisthiourea zinc formate (BTZF) is an incongruently soluble salt at 25 °C. It
has been characterized by X-ray powder diffraction, IR spectroscopy and thermal analysis. The
infrared spectra reveal that thiourea forms a zinc-sulfur bond. Thermal decomposition at a
temperature of 400 °C yields ZnS.

17. Rahhou, A., Layachi, M., Akodad, M., Ouamari, N. E., Aknaf, A., Skalli A., Oudra, B.,
Kolar, M., Imperl, J., Petrova, P., Baghour, M. (2023). Trace metals and macrominerals in
common seaweeds in the Marchica (a restored lagoon, Mediterranean Sea): Nutritional value
and health risk assessment. Marine Pollution Bulletin, 196, 115665, 6 pages.

DOI: 10.1016/j.marpolbul.2023.115665 (Q1, IF: 5.8)

Pesrome: B ToBa npoyuBaHe € onpezaeneHo chabpkanueTo Ha MakpomuHepanu (Na, K, Ca, Mg
u P) u ecennmannu mukpoenementy (Fe, Mn, Cu, Znu Se) B 4eTHUpH BHAa MOPCKH BOJOPACITH
(Gracilaria sp., Alsidium corallinum, Caulerpa prolifera u Chaeto morpha sp.) ot narynara
Marchica. Cpabpxannero Ha makpomuHepanu (% W/w) Hamanssa B pema: Ca>Mg>Na>K>P
3a Caulerpa prolifera u B ciieanara nocnenosarensoct K>Ca>Mg>P>Na 3a Chaetomorpha sp.
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B uepenute Mopcku Bomopacnu Gracilaria sp. u Alsidiumcorallinum ceabpxanuero Ha
MaKpOeJIEMEHTH HaMaJlsiBa B ClIeHUs pell, cboTBeTHO: K>Ca>Na>Mg>P u K>Na>Ca>Mg>P.
CpeaHuTe CTOWHOCTH Ha eCeHIMaTHUTe MuKpoeieMenT (Mg kg!) Hamanssa B ciennus pex:
Fe>Mn>Zn>Cu>Se 3a Alsidiumcorallinum, Chaetomorpha sp. u Gracilaria sp., u B cieanus
pen Fe>Mn>Zn>Se>Cu 3a Caulerpa prolifera. Bs3 ocHoBa Ha n3uncnenus [IpenoppunreneH
Huernuen Tonepanc (Recommended Dietary Allowance, RDA), meneBu koeUIMEHT Ha
omacHoct (targeted hazard quotient, THQ) u wunmexc Ha omacuoct (hazard index, HI),
U3CIICIBAHUTE MOPCKU BOJOPACIH HE MPEICTABISIBAT PUCK 3a 3[PaBETO IPU KOHCYMALHUs OT
YOBEKa.

Abstract: This study investigated the contents of macrominerals (Na, K, Ca, Mg and P) and
essential trace metals (Fe, Mn, Cu, Zn and Se) in four species of seaweeds (Gracilaria sp.,
Alsidium corallinum, Caulerpa prolifera, and Chaeto morpha sp.) from Marchica Lagoon. The
contents of macrominerals with mean values (% dw) can be sequenced in this descending order,
[Ca >Mg >Na >K >P] for Caulerpa prolifera, and the decreasing sequence [K >Ca >Mg >P
>Na] for Chaetomorpha sp. In red seaweeds, Gracilaria sp. and Alsidiumcorallinum followed
these orders: [K >Ca >Na >Mg >P] and [K >Na >Ca >Mg >P] respectively. The essential trace
metals mean values (mg kg 1) followed the decreasing order [Fe >Mn >Zn >Cu >Se] for
Alsidiumcorallinum, Chaetomorpha sp. and Gracilaria sp., and the following order [Fe >Mn
>7Zn >Se >Cu] for Caulerpa prolifera. Based on the calculated recommended dietary allowance
(RDA), targeted hazard quotient (THQ) and the hazard index (HI), the studied seaweeds did
not pose any health risk for human consumption.

18. Loukili, H., Akodad, M., Baghour, M., Moumen, A., Taybi, A. F., Rahhou, A., Chamrar,
A., Alami, M. E., Petrova, P., Kolar, M., Imerl, J., Skalli A. (2024). Contribution to the
Selouane Wadi's water quality study (Rif-Est, Morocco): physicochemical and biological
evaluation and heavy metal contamination, AACL Bioflux, Volume 17, Issue 1, 295-314.

ISSN 1844-9166 (online) (Q3, SJR: 0.24)

AOcTpakT: BogHHTE eKOCHCTEMH ca CEpUO3HO 3acerHAaTH OT YOBEIIKaTa ACHHOCT, KOSTO
OKa3Ba OTPUIIATENIHO BB3/ACHCTBHE BBPXY TSIXHOTO ChCTOSIHHE. 3a J1a C€ OLIEHH KaueCTBOTO Ha
MOBBPXHOCTHUTE BOoAM OT Bojoxena Selouane Wadi, e u3BBpIICHO (U3UKOXUMHUYHO H
OMOJIOTUYHO OXapakTepu3upaHe Ha MPOOM OT OOIIO CelAeM CTAaHIUM Ha BCSIKO TPUMECEUHe
Mexay centeMBpu 2021 1. v rou 2022 r. OnpeneneHo € CbaAbpKAHUETO HA TEKKU METAIN B
CEeAMMEHTH TIpe3 JBa oThaenHu nepuona (HoemBpu 2021 1. u mait 2022 r.). Pesynratute ot
M3MEpPEHUTE TapaMeTpH - XMMHYECKa MOTPeOHOCT OT Kucimopoj (chemical oxygen demand,
COD) u wuHAEKC Ha OpraHu4yHO 3ambpcsBaHe (organic pollution index, OPI), mokassar
3HAYUTEITHU HUBA Ha 3ambpcsBaHe. [lomydeHnTe maHHM pa3KpUBaT HAIWYUE HA OPTAaHUYHO
3aMBbpPCSABAHE, KOETO C€ yBelNu4yaBa MPOTPECMBHO OT TOPHHUTE KbM JOJTHUTE PAOHH OT
TeueHHeTo Ha pekata. OIleHKaTa Ha Pa3NPOCTPAHEHHETO Ha MaKpoOEe3rpbOHAYHUTE
uneHtuupa 6846 exzeMispa, pazaeneHu B 17 cemelictBa. M306unmero e Haii -BHCOKO BbB
BIIQKHHUTE TIEPUO/IN, TOKATO CTOMHOCTHTE HA MHIEKCa Ha BUAOBO pazHooOpasue Ha [llaHbH n
WHJIeKCa Ha paBHOMEpHOCT Ha [lueny moka3Bat HUCKO OMOpa3HOOOpa3ue U BUCOKO HMBO Ha
3aMbpcsBaHe. Pesynratute oT aHaiM3 Ha MeTanud B ceauMeHTH ¢ nomoinrra Ha ICP-OES
Pa3KpUBaT 3aMbpPCSABAHE, CBBP3aHO C HIKOJIKO TEKKH MeTajla KaTo IIMHK, XKeJs30, 0JIOBO, ME],
KaJIMUI, HUKeJ, alyMHHuN 1 Madrad. KoeduiuenTst Ha oborarssane (enrichment factor, EF)
u dakropsr Ha 3ambpcsBane (contamination factor, CF) u3BexxaaT LMHKA M KaaMHs KaTo
OCHOBHHM (aKTopu, JONpPUHACSIM 3a TOBa 3aMmbpcsBaHe. OCBEH TOBa MHJAEGKCHT Ha
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reoakymynanust  (geoaccumulation index, 1geo) paskpuBa 3HAYMTEIHOTO 3aMbpCSBaHE,
JBIDKAIIO CE Ha OJIOBOTO. Pe3ynraTuTe ca ChIIOCTABEHU C HACOKUTE 33 KAYeCTBO Ha CEIMMEHTH
(Sediment Quality Guidelines, SQG). Huoro Ha mparos edexr (Threshold effect level, TEL),
MPEJICTABJISABAIIO KOHIICHTPALUHU, O] KOUTO HEOJAronpusTHH e(eKkTH ca pSAIKOCT, MOKa3Ba
MOTEHIIM A 32 HEOJIAaronpHUsITHU €PEKTH B PE3yNITaT Ha HATMYNE Ha IIMHK, KaJIMUAW, Ml 1 HUKEIL.

Abstract. Aquatic ecosystems are exposed to human activities, which has a negative impact on
their health. To assess the quality of Selouane Wadi’s surface water, physicochemical and
biological characterizations were carried out at a total of seven stations, quarterly between
September 2021 and June 2022. In addition, an analysis of heavy metals in sediments was
carried out during two separate periods (November 2021 and May 2022). The findings from
this study have highlighted a significant pollution load as indicated by the measurements of
chemical oxygen demand (COD) and the organic pollution index (OPI). These results
demonstrate the existence of organic contamination, which increases progressively from the
upstream to the downstream areas. The macroinvertebrate distribution assessment has identified
6846 specimens divided into 17 families. The abundance was highest in wet periods while
values for the Shannon diversity index and Pielou evenness index showed low biodiversity and
high level of contamination. The results from metal analysis in sediment using ICP-OES
technique revealed a pollution associated with several heavy metals such as zinc, iron, lead,
copper, cadmium, nickel, aluminum, and manganese. The enrichment factor (EF) and
contamination factor (CF) highlighted zinc and cadmium as the primary contributors to this
pollution. Additionally, the geoaccumulation index (lgeo) emphasized significant pollution
attributed to lead. Moreover, the results were compared to the sediment quality guidelines
(SQGs). Threshold effect level (TEL) which establishes concentrations below which adverse
effects are expected to rarely occur, indicates the potential for adverse effects resulting from
zinc, cadmium, copper, and nickel.
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