Pe3omera Ha peneH3upaHuTe MYOJMKAILIMM HA
n1.ac. 1-p Beponuka BanenTnnoBa Muxaidiiopa Ha ObJrapcKu €3UK U HA e{UH OT
e3MIUTe, KOUTO TPAAMIHOHHO Ce NOJI3BAT B CbOTBETHATA HAYYHA 00/1aCT
(aHIVIMICKH €3MK)

HAYYHU [TYBJIMKALINU - XABUJIMTALIMOHEH TPVY]]
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Bl. ,,Determination of macroelements in potable waters with cell-based inductively-coupled
plasma mass spectrometry“, Lyubomirova, V., Mihaylova, V., Djingova, R., Spectroscory
Europe, 2020, 32 (5), pages:18-21

The accurate determination of macroelements (Na, K, Ca, Mg and Si) in potable waters with
inductively-coupled plasma mass spectrometry (ICP-MS) is difficult due to their high
concentrations. In the present study, optimisation of cell-based ICP-MS for application of a
bandpass parameter (RPa) for signal reduction was performed to extend their linear ranges.
Individual values of the RPa for each isotope have been selected. A method for the determination of
macroelements without dilution using optimised RPa values has been developed and applied for
potable water analysis. The accuracy was evaluated by analyses of a surface water reference
material.

Tounoro ompenensne Ha MakpoenemeHTH (Na, K, Ca, Mg u Si) B muTeliHH BOIH C
MacCHEKTPOMETPUS C HMHIAYKTUBHO-CBbp3aHa Iutazma (ICP-MS) e TpynHo mopaau BHCOKHUTE UM
KOHILIGHTpalui. B HacTosAmoTo wu3cinenBaHe € U3BbPIICHA ONTHMM3AlMS Ha JWHAMUYHAara
peakmuonna kietka Ha [CP-MS 3a npuiarane Ha RPa koeduiuenT ¢ nen HaMmasnsiBaHe Ha CUTHaJA U
pasuMpsBaHe Ha TEXHHUTE JHUHEWHU oOxBatu. M30paHu ca mHAMBHAyalHu cToiiHOCTH Ha RPa 3a
BCekH wu30Tomn. Pa3paboTeH € u NpUIIOKEH METOZ 3a OMpeleNsiHe Ha MakpoeleMeHTH 0e3
paspexJaHe ¢ MOMOIITa Ha ONTUMHU3HMpaHW CTOMHOCTH Ha RPa mpu ananus3 Ha nureiliHa Boja.
TouHocTTa Ha aHaNM3a € oleHeHa upe3 peepeHTeH MaTepHrall Ha MOBbPXHOCTHH BOJIH.

B2. ,,Chemical characterization of Bulgarian bottled mineral waters®“, Lyubomirova, V.,
Mihaylova, V., Djingova, R., Journal of Food Composition and Analysis, 2020, (93), 103595

Bulgaria is one of the countries in the world richest in mineral waters of natural origin,
unique composition and drinking qualities. According to the National Register of the Ministry of
Health (2019) 22 companies bottle natural mineral waters in Bulgaria.

Although the quality of drinking water depends to a large extent on its microelement
composition, only limited data are available about trace element content in Bulgarian bottled
mineral waters.

In this study, 17 Bulgarian and eight imported mineral water brands purchased from
commercial Bulgarian network have been studied. Using ICP-MS, a simultaneous determination of
macro- and microcomponents in bottled mineral waters has been performed. The water samples
were analyzed for 69 chemical elements, most of which are not considered by Bulgarian and/or
European legislation with no data available so far.



Multivariate statistical analysis (cluster and discriminant) grouped the water samples
according to their type in three clusters HCO3-Ca-Mg-SO, type; HCO3-Na type; HCO3-Na-SO,4 and
HCO3- Na-Si-SO4 types and an outlier is HCO3-Na-Ca-Si type with CO..

Concentration cadasters were used to present the element distribution of the studied
Bulgarian brands, which allows easy comparison among the studied waters.

bearapus e eqHa OT CTpaHUTe B CBeTa, Hall-OoraTu Ha MUHEPAJIHU BOAM C €CTECTBEH
MPOU3XOJ, YHUKaJeH CbhCTaB W MNHUTEeHHH KadecTBa. Cnopen HauuoHanHus peructsp Ha
MuHnuctepcTBOTO Ha 31paBeonaspaneTo (2019) 22 ¢upmu OyTrnmpar HaTypaaHd MUHEPATHH BOIH
B bbarapus.

Bbopekn ue kayecTBOTO Ha MNHUTEHHATAa BOAA 3aBHCH JI0 TOJIsIMA CTENEH OT HEUHUA
MHUKpPOEJIEMEHTEH CbCTaB, MMa OTPAaHWYEHU JIaHHU 33 ChAbPKAHUETO HA MHKPOCIIEMEHTH B
ObarapckuTe OyTHIIMPAHU MUHEPATHH BOJIU.

B ToBa u3cnenBane ca ananuszupaHu 17 Obarapckud v 8 BHOCHM MapKH MUHEPATHU BOJH,
3aKyneHu OT Owarapckara ThproBcka Mpexka. C momomra Ha ICP-MS e wusBbpiieHo
€IHOBPEMEHHOTO OIpe/esiHE Ha MaKpO- U MUKPOKOMIIOHEHTH B OYTHJIMpAaHU MHHEPATHHU BOJU.
Bonnure npobu ca ananusupanu 3a 69 XUMUYHH €JIEMEHTa, TIOBEYETO OT KOUTO HE Ce pasmiiexaaT
OT OBJITAPCKOTO W/WITH €BPOIIEHCKOTO 3aKOHOATEIICTBO U 3acera HiMa JaHHH 32 TAX.

C nomorira Ha MHOTOBapUalMOHHATA CTATUCTHKA (KIBCTEPEH U TUCKPUMHHAHTEH aHaJIH3)
BOJHHTE TpoOU ce rpynupar cropea TexHus tun B Tpu rpynu- HCOs-Ca-Mg-SO4 i, HCO3-Na
tun; Tunoe HCO3-Na-SO4 u HCO3-Na-Si-SO4 u aytinaiiep HCO3-Na-Ca-Si ¢ CO..

W3nom3BaHu ca KOHIEHTPALMOHHM KaJacTpH 3a TNPEACTaBIHE Ha EIEMEHTHOTO
pasmpenereHle Ha W3CIEABAHUTE OBJITapCKU MapKH, KOETO IMO3BOJISBA JIECHO CPABHEHHE MEXKAY
aHAIM3UPAHUTE BOAM.

B3. ,,Fractionation analysis of potentially toxic elements in apples for evaluation of their
availability to humans“ Mihaylova, V., Lyubomirova, V., Todorov, B., Djingova, R., Bulgarian
Journal of Agricultural Science, 2020, 26(4), pages:853-862

The main objective of this work was to get information on the Cd, Co, Cr, Cu, Mn, Ni, Pb
and Zn content in different apple fractions and their digestion in the human gastrointestinal tract. A
sequential analytical approach was applied to two apples varieties from the commercial network of
Bulgaria, focusing on their total element concentrations, extractability in water, ethanol and
acetone. The oral bioaccessibility of the elements was evaluated using the PBET and extraction with
pepsin+HCI and n-octanol. The element concentrations were measured using ICP-MS. The obtained
results showed the highest percentage of extraction for all analyzed elements in the water fraction
and similar low extractable concentrations in the ethanol and acetone fractions for both varieties.
The data from the in vitro extraction procedures showed high bioaccessibility in human
gastrointestinal tract of Cu, Mn, Zn and Cd, while for Ni and Pb only 20+-30% of the total
concentration were bioavailable.

OcHoBHara 11eJ1 Ha TOBa M3CJIeJIBAHE B Jla € MOIy4YHd HHopManus 3a chabpkanuero Ha Cd,
Co, Cr, Cu, Mn, Ni, Pb u Zn B paznmuunu s0bJIKOBU (DPAKIMHU U TIXHOTO YCBOSBAHE B CTOMAIITHO-
YpeBHUS TPAKT HA YoBeKa. [IpuioskeHa e mocieaoBareiHa eKCTPAKIKS KbM JIBa COpTa SIOBJIKH OT



THPrOBCKara Mpeka Ha bBbiarapus, karo € ompejieicHa KAaKTO TOTaJHaTa KOHIEHTpaIus Ha
aHANM3UPAHUTE EJIEMEHTH, Taka W TAXHaTa EKCTPAaXUPYeMOCT BbB BOJa, €TAHON U alEeTOH.
Opannara OMOIOCTBITHOCT HA €IEMEHTUTE € OI[CHEHA C TIOMOLITa Ha (PU3NOIOTHYHO-0a3UpaH TecT
3a ekctpaknust (PBET) u exkcrpakmus ¢ mencuH+HCl u  n-okrtanon. Konnentpamusra Ha
esieMeHTuTe € onpeneneHa ¢ nomoiura Ha I[CP-MS. [lonyueHnuTe pe3ynraTty noka3BaT Hail-BHCOK
NPOICHT Ha EKCTPAKIMs 3a BCUYKH aHAJM3MpPAHH CIIEMCHTH BBB BOIHATa (Ppakiusi U HUCKHU
eKCTpaxXUpyeMH KOHIICHTpAIMH BbB (PAKIIMUTE HA €TAHOJ W alleTOH 3a JBara copra. [laHHuTEe OT
MPOIETyPUTE 32 EKCTPAKIIMSA in Vitro MoKa3BaT BUCOKA OMOMOCTBITHOCT B CTOMAIIIHO-UYPEBHUS TPAKT
Ha yoBeka Ha Cu, Mn, Zn u Cd, nokaro 3a Ni u Pb camo 20+-30% ot oOmuiara KOHIIEHTpamus ca
OMOIOCTHITHH.

B4. ,Multivariate statistical assessment of Bulgarian bottled mineral and spring waters*,
Mihaylova, V., Lyubomirova, V., Djingova, R., Bulgarian Chemical Communications, 2021,
53 (3), pages:371-379

Water is essential to human life. Our bodies need a certain amount of water intake on a daily
basis to function appropriately. Several health benefits have been attributed to the mineral and trace
element content of mineral and spring waters. Although the quality of drinking water depends to a
large extent on its microelement composition, only limited data are available about trace element
content in Bulgarian bottled spring waters. In this study, using ICP-MS a simultaneous
determination of 69 chemical elements in bottled spring waters has been performed and the results
were compared to the previous analysis obtained for bottled mineral waters sold on the Bulgarian
market. The data for both types of water (mineral and spring) prove that all determined elements are
below Bulgarian Regulation No 9 of maximum admissible levels. Only Fe in one brand of spring
water is slightly higher than Bulgarian health-based value but lower than EPA. Multivariate
statistics (cluster, discriminant and factor analysis) were used to reveal groups of similarity among
the investigated mineral and spring waters. For everyday use, along with the alternation of different
brands of mineral water also change of the water type might be recommended.

Bopmara e oT chLIeCTBEHO 3Hau€HUE 3a YOBELIKHS KMBOT. Temara HU c€ HYXKAAAT OT
OIpeJiesieH MPHEM Ha BOJA BCEKH JIEH, 3a Jia (PyHKIIMOHUpAT MPaBUIHO. MHOTO MOJ3HU 3a 3paBeTo
CE€ NPUIHUCBAT HA CHABPKAHUETO HA MUHEPAIN M MUKPOEJIEMEHTH B MHHEPAIHHUTE U U3BOPHUTE
BOIU. BbIpekn ue KadecTBOTO Ha NUTEHHATa BOAA 3aBUCU [0 TOJIAIMa CTENEH OT HEHHUA
MHUKPOEJIEMEHTEH CbCTaB, MMa OIPAaHUYEHU [AaHHU 33 CHIBPKAHUETO HAa MHUKPOEIEMEHTH B
ObaTapcKuTe OyTHIIMpPaHU U3BOPHU Boau. B ToBa m3cnensane ¢ momorinra Ha [CP-MS e u3BbpieHo
€IHOBPEMEHHO OIpeelisHe Ha 69 XUMUYHM eJleMeHTa B OyTUJIMpaHu U3BOPHU BOJIU U PE3YITATUTE
ca CpaBHEHU C MpEIUIICH aHajiu3, NOJy4YeH 3a OyTWIMPAaHM MHUHEpAJHHM BOAM, MPOAABaHU Ha
Obarapckus nasap. JlaHHuTe M 3a JBara BHJA BoaM (MUHEpajHA M M3BOPHA) JOKAa3BaT, Y€ BCUYKHU
OTIpe/IeNIEHH €JIEMEHTH ca MO MaKCHUMAJIHO JIONyCTUMUTE KOHIIeHTpauuu cropen Hapen6a Ne 9 3a
KauecTBOTO Ha nurteiiHuTe Boau. Camo Fe B enHa Mapka M3BOpPHAa BOJA € MAJKO IIO-BHCOKA OT
CTOIHOCTTa moOco4YeHa B Hapendara, HO € mo-Hucka or EPA. M3mom3Banum ca moaxomu Ha
MHOTOBapUalMOHHaTa CTAaTHCTUKA (KIBbCTEPEH, IUCKPUMHUHAHTEH W (aKTOpeH aHaiu3) 3a
pa3KpuBaHe Ha TPYNHU Ha CXOJCTBO MEXKIYy H3CIIEABAHUTE MHUHEpPAJIHW W HW3BOPHU BOAU. 3a



eXe/IHeBHa yroTpe0da, Hapea ¢ peayBaHETO Ha Pa3IMYHM MapKH MHHEpajiHa BOIA, MOXE Ja ce
npenopbrya U CMAHA Ha BUJIa HA BOJArTa.

B5. ,,Sediment Assessment of the Pchelina Reservoir, Bulgaria®, Venelinov, T., Mihaylova, V.,
Peycheva, R., Todorov, M., Yotova, G., Todorov, B., Lyubomirova, V. Tsakovski, S., Molecules,
2021, 26 (24), 7517

The temporal dynamics of anthropogenic impacts on the Pchelina Reservoir is assessed
based on chemical element analysis of three sediment cores at a depth of about 100-130 cm below
the surface water. The 137Cs activity is measured to identify the layers corresponding to the 1986
Chernobyl accident. The obtained dating of sediment cores gives an average sedimentation rate of
0.44 cm/year in the Pchelina Reservoir. The elements’ depth profiles (Ti, Mn, Fe, Zn, Cr, Ni, Cu,
Mo, Sn, Sh, Pb, Co, Cd, Ce, TI, Bi, Gd, La, Th and Unat) outline the Struma River as the main
anthropogenic source for Pchelina Reservoir sediments. The principal component analysis reveals
two groups of chemical elements connected with the anthropogenic impacts. The first group of
chemical elements (Mn, Fe, Cr, Ni, Cu, Mo, Sn, Sb and Co) has increasing time trends in the
Struma sediment core and no trend or decreasing ones at the Pchelina sampling core. The behavior
of these elements is determined by the change of the profile of the industry in the Pernik town
during the 1990s. The second group of elements (Zn, Pb, Cd, Bi and Unat) has increasing time
trends in Struma and Pchelina sediment cores. The increased concentrations of these elements
during the whole investigated period have led to moderate enrichments for Pb and Unat, and
significant enrichments for Zn and Cd at the Pchelina sampling site. The moderately contaminated,
according to the geoaccumulation indexes, Pchelina Reservoir surface sediment samples have low
ecotoxicity.

BpemeBara auHamuka Ha aHTPOIIOTEHHUTE BB3JIEHCTBUS BbpXY sf30BUp [luenuHa e omeHeHna
Bb3 OCHOBA Ha €JIEMETHUS aHAJIM3 HA TPU CEUMEHTHH SIIKU Ha TbiabounHa okoso 100—-130 cm moxg
MOBBPXHOCTTA HA BOJATa. AKTHBHOCTTA Ha °'Cs e M3MepeHa, 3a a ce MACHTH(HIMPAT CIOeBETe,
CHOTBETCTBAIM Ha aBapusta B UepHoOus mipe3 1986 1. [lonydeHOTO natupaHe Ha CEAMMEHTHH KA
JlaBa CpeliHa cKopocT Ha yrasBaHe oT 0.44 cm/roguHa B si30Bup [Tuenuna. J[ba00unHHATE TPOPUITH
Ha enemenTute (Ti, Mn, Fe, Zn, Cr, Ni, Cu, Mo, Sn, Sb, Pb, Co, Cd, Ce, Tl, Bi, Gd, La, Th u U)
ouepraBar peka CTpyma Karo OCHOBEH AHTPONOT€HEH M3TOYHUK B CEIMMEHTHUTE OT 3. IluenuHa.
AHanmu3bT Ha IVIaBHU KOMIIOHEHTH pa3Kpu [JIB€ TPyNH XUMUYHH €JIEMEHTH, CBbpP3aHU C
aHTPONOTEeHHHUTE BB3AeicTBUs. [IbpBara rpyna xumuynu enemeHTd (Mn, Fe, Cr, Ni, Cu, Mo, Sn,
Sb u Co) uma HapacTBallld BpeMEBH TEHJICHLIMU B si/IKaTa Ha cequMeHTa Ha CTpyMa M HsAMa TPEH]
WU HamassiBa B snkara Ha [[uenuna. [ToBeieHHETO HA TE€3U €IEMEHTH CE OIpeAeIis OT TpoMsHaTa B
npoduna Ha uaayctpusaTa B rpaja [lepnuk npe3 90-te rogunu. Bropara rpyna enementu (Zn, Pb,
Cd, Bi u U) uma HapacTBalld TEHJEHLIUU BbB BPEMETO B CEAMMEHTHHUTE siAKM Ha p. CTpyma u
[Tuenuna. [loBuIIEHUTE KOHUEHTpAIIMU HA TE€3U €JIEMEHTHU Mpe3 LEeus Mepuo]l Ha U3CJe/IBaHe ca
JoBenu 0 yMepeHo oOorarsBane Ha Pb u U u 3nauntenHo oOorarsBane Ha Zn u Cd B s30BHp
[Tyenuua. YMepeHO 3aMBPCEHUTE MO MHACKCUTE HA T€OaKyMylalus MpoOH OT MOBBPXHOCTHUTE
CEMMEHTH Ha 5130BUp ,,I[4enrnHa” uMar HUCKAa €KOTOKCHUUHOCT.



B6. ,,.Biomonitoring of potentially toxic elements in an abandoned mining region using
Taraxacum officinale: A case study on the “Tsar Asen” mine in Bulgaria®“, Mihaylova, V.,
Yotova, G., Marinova, K., Benderev, A., Lyubomirova, V., Tsakovski, S., Applied Sciences,
2023, 13(21), 11860

Mining is a significant industrial and economic activity, but it can also result in ore waste
that contains several potentially toxic elements (PTEs). Furthermore, the wide range of observed
transfer and accumulation factors suggests that not only the soil element concentrations but also the
soil characteristics are important for uptake, which is recognized as a serious problem with potential
impacts on human health and ecosystems. The aim of this study was to perform a pollution risk
assessment of a region near an abandoned mine using suitable biomonitoring followed by
multivariate statistical treatment of the obtained results. The content of PTEs in the soil and plant
samples was determined to exceed the background concentrations typical for Bulgaria. The
observed concentrations of copper in this study’s soil samples exceeded 2 to 16 times the maximum
permissible values. The Taraxacum officinale concentrations for PTEs, particularly for Cd (5.13
mg/kg), were higher than the background levels. The obtained results for PTEs show significant
TFs for Cd and Sn, while the AFs outline a significant accumulation of Cd and Sh. The applied
multivariate statistical approaches revealed differences between the sampling locations and
relationships between the elemental transfer/accumulation factors and soil cation exchange capacity.
The outcomes from the statistical analysis confirm that the usage of both element factors and soil
properties in biomonitoring studies are essential for reliable risk assessment.

MuUHHOTO JIe]I0 € MPOMHUIIJICHAa U UKOHOMHYECKa JCHHOCT, HO MOXe€ J1a JIOBEee U 10 PYIHU
OTIAIbLIU, KOUTO Ja ChIbpXkaT noTeHnuanHo Tokcuunu eiaementa (IITE). OcBen ToBa mUPOKUSAT
nuarnas3oH ot HaOmogaBanu TpaHcepuu (Td) u akymynanuonnu daxropu (AD) npexanonara, ye He
caMO KOHLIEHTPAIlMUTE HA EJIEMEHTUTE B MOYBUTE MMAT 3HAUYECHUE, HO M XapaKTePUCTUKHUTE Ha
MoYBaTa Ca BAYKHHM 32 YCBOSBAHETO M IOTEHIIMAIHOTO BB3IACHCTBUE BHPXY YOBEIIKOTO 3]IpaBE U
exocucremute. Llenta Ha TOBa mpoydBaHe € Ja C€ M3BBPIIM OIEHKAa HA PUCKA OT 3aMbpCSIBaHE Ha
pEeruoH B OJIM30CT 70 M30CTaBEHa MUHA, KaTo C€ M3IIOJI3BAa TOAXOIAI] OMOMOHUTOPUHT, ITOCIIEABAH
OT MHOTOBapHaIlMOHHA CTaTUCTHYECKa 00paboTKa Ha TMOJNYYCHHTE PE3yATaTH. YCTAaHOBEHO €, 4e
cpabpkanueTo Ha [ITE B mouBeHUTE M pacTUTENHU NpoOH HaJaBUIaBa (OHOBUTE KOHIEHTPALIUH,
xapakTtepHu 3a bbirapus. HaOmronaBanute koHueHTpanuu Ha Cu B MOYBEHHUTE MPOOM OT TOBa
W3cIe/IBaHe HATXBBPIAT 2 10 16 MbTH MaKCUMAIIHO AOMYCTUMUTE CTOMHOCTH. KoHIleHTpanuuTe Ha
[ITE B Taraxacum officinale, ocobeno 3a Cd (5.13 mg/kg), ca mo-BHCOKH OT (POHOBHTE HHUBA.
[Tonmyuyenute pesynraru 3a IITE mokasar 3nauntennu T® 3a Cd u Sn, gokaro AD oueprasar
3HauuTenHo HarpynBane Ha Cd u Sb. [IpunoxkeHnTe MHOTOBapUAIMOHHU CTATUCTUYECKHU TTOIXOIU
pasKpHBaT pa3IMKH MEXKIy MecTara Ha MNpoOOB3eMaHe M BPB3KUTE MeEXIy (akropuTe Ha
TpaHchep/akymynaus Ha eIEMEHTUTE U KATHOHHO-OOMEHHUS KalaluTeT Ha 1moyBara. Pesynrarure
OT CTAaTHCTUYECKHUS aHaJU3 MOTBHPKIABAT, Y€ M3IMOJI3BAHETO KaKTO Ha (hakTopute Ha TpaHchep u
aKyMmyJnamus, Taka ¥ Ha CBOHCTBara Ha MOYBaTa B HM3CJIEABAHUATA C IIe1 OMOMOHHUTOPUHT ca OT
CBHIIECTBEHO 3HAYEHUE 3a HAJeKIHA OLIEHKA Ha PHUCKA.



HAYYHA ITYBJIMKAIINA - U3BbH XABMJIMTALIMOHHUA TPY]]
(I'pyna ot nokaszarenu I)

B7. ,,Study on the elemental composition of Clinopodium Vulgare L. - Medicinal plant
collected from different regions in Bulgaria® Bardarov, K., Mihaylova, V., Djingova, R.,
Bulgarian Journal of Agricultural Science, 2015, 21(1), pages:145-152

The elemental composition of the medicinal plant Clinopodium vulgare 1., collected from 15
regions of Bulgaria, wasstudied by ICP-MS and FAAS techniques and data for the concentrations of
19 elements in leaves, blossoms and stems of theplant are presented. Percentage of water
extractable part of elements from their total content in plant organs are calculated aswell, permitting
assessment of the intakes for elements, when the plant is used as tea. Highest concentrations for
most of theelements were measured in leaves, where the order of concentrations is Ca > K > Mg >
Al > Fe >Na>2Zn > Mn > B > Sr>Cu > Cr > Ni > Pb > Ce > La > Cd. Cadmium as a toxic
ingredient has highest (up to 95% from leaves) extractability in waterinfusions which implies the
necessity to control its concentration in the herb. The investigated plants were collected from in-
dustry free regions and the data can be used as mean background values for this plant in Bulgaria.

Enementnusat chcraB Ha JjedeOHoTo pacrenue Clinopodium vulgare I., csOpano or 15
peruona Ha bearapus, e uscnensan upe3 [CP-MS u FAAS texnuku u ca npeacTaBeHU JaHHU 3a
KOHIIEHTpaluuTe Ha 19 enemeHTa B nucTara, IBETOBETE M CTHOJIAaTa HAa pacTeHHETO. V3uncliieH e u
MPOIICHTHT HAa BOJAOPA3TBOPUMATA YacT Ha €JIEMEHTUTE OT OOIIOTO UM ChIBP)KAHUE B PACTUTEITHUTE
OpraHu, KOETO ITO3BOJIsIBAa OIlEHKA Ha MpHeMa Ha €JIEMEHTH, KOraTo PacTEHHUETO CE M3IOJI3Ba KaTro
yail. Hali-BUCOKHTE KOHIICHTpAllMM 3a IOBEYCTO OT aHAJIU3UPAHUTE EJIEMEHTE ca HM3MEpPEHU B
nucrara, kato penbT € Ca> K > Mg > Al>Fe>Na>Zn>Mn > B > Sr> Cu> Cr> Ni >Pb > Ce
> La > Cd. KagMuar kaTto TOKCHYEH e€JIEMEHT HMMa Hai-Bucoka (1m0 95% oT mucrara)
EKCTPaXMUpPyeMOCT BBB BOACH U3BJIEK, KOETO Hajara HEOoOXOIMMOCTTa Ja C€ KOHTPOJIHpa
KOHIIEHTpaIusiTa My B Omikara. M3cienBanure pacTeHus ca ChOpaHu OT palloHU 0e3 WHIYCTPUs U
JAHHUTE MOTAT Jia C€ U3IO0JI3BAT KaTro CpeaHU (DOHOBU CTOMHOCTH 3a TOBA pacTeHHE B bharapusi.

B8. ,,Effects of soil properties and anthropogenic activity on the transfer of 52 elements in the
system soil/Taraxacum officinale, Journal of soil and sediments“, Lyubomirova, V.,
Mihaylova, V., Djingova, R., Journal of soil and sediments, 2015, 15(7), pages:1549-1557

Purpose: It is commonly assumed that the concentration of an element in a plant relates
linearly to its concentration in the soil. However, the wide range of reported transfer factors shows
that soil concentration of the element is not the only factor influencing its uptake. Recently, the
transfer of elements from polluted soils to plants is recognized as a serious problem with a potential
impact on human and animal health. The aim of the present research was to combine different
factors: soil characteristics, anthropogenic influence, and fractionation of elements for evaluation of
their influence on the soil-plant transfer of the elements.

Materials and methods: Using inductively coupled plasma mass spectrometry (ICP-MS), the
concentrations of 52 elements were determined in 27 types of soils after microwave aqua regia
digestion. The soil samples were collected from 12 background regions and 15 sites in Bulgaria



with different anthropogenic influence. The bioavailability of the elements was established applying
BRC sequential extraction scheme. Cluster and factor analyses were performed using STATISTICA
7.0 software package. The estimation of accuracy was done by the analysis of five standard
reference materials: reference stream sediments STD-1, STD-3 and STD-4 (Canada Center for
Mineral and Energy Technology, Geological Survey of Canada), IAEA Soil-5, and IAEA-Soil-7.

Results and discussion: The bioavailable part of the majority of essential elements: B, Ca,
Mg, Mn, Na as well as Sr was mainly found in the carbonate and easily available fraction of Ba, Cd,
Co, Ni, Rb, V, Zn—in the oxide fraction, but Cd, Co, Ni, and Zn were also found in a similar
percentage in the organic/sulfide fraction. The rest of the elements were in the organic/sulfide
fraction. Cluster and factor analyses revealed the interelement correlations and relations in the
investigated soils, as well as the dependence of transfer factors (TFs) on the pseudo total soil
concentration, concentration of the element in the soil fractions, pH, cation exchange capacity
(CEC), and the organic carbon content.

Conclusions: The investigation of the bioavailability of 52 elements in 27 soils and the
transfer in the system soil/Taraxacum officinale established that for the majority of the elements, the
TF is stable irrespective of the type of soil and pollution. This confirms the linearity assumption and
indicates that the plant species is a very important parameter. The fractionation analysis proved that
in polluted regions, the major polluting elements are more bioavailable than in clean regions.

[len: OGMKHOBEHO ce€ MpHeMa, Y€ KOHLEHTPAIUATa Ha JaJIeH eJIEMEHT B €IHO PAaCTCHHUE €
CBBbp3aH JIMHCWHO C HEroBaTa KOHIICHTpAIMS B TOYBA. BBIPEKW TOBA, MIMPOKHST AWANA30H OT
oTyeTeHH TpaHcepHU (akTOpH MOKa3Ba, Y€ KOHIEHTpAlMATa Ha €JIeMEeHTa B IoYBaTa HE €
enUHCTBEHUs (aKTop, BIMSACI] BHPXY YCBOsiBaHETO My. Hackopo TpaHcdepa Ha €lIeMEHTH OT
3aMbpPCEHUTE TOYBU [JI0 PACTEHUATAa C€ IMpH3HABA 32 CEPUO3EH MpPOoOJIeM C MOTEHIUATHO
BB3JICHCTBHE BHPXY 3PABETO HA XOpara U >KUBOTHHTE. Llenta Ha HACTOSAIIOTO M3CIEABaHE € Ja ce
ChUeTasiT pa3iuuHu  (PAKTOpU: TOYBEHH XapaKTEPUCTUKHU, AHTPOIOTCHHO BIHMSIHHE U
(bpakuroHHpaHe Ha €IEMEHTHTE 3a OICHKAa Ha BIMSHHETO UM BBPXY CHCTEMara Mo4Ba-pacTeHUE U
MIPEHOCa Ha EJIEMEHTHTE.

Marepuanu u metoau: C mMomMoITa Ha MacCeKTPOMETPHS ¢ MHIYKTUBHO CBbp3aHa IIa3Ma
(ICP-MS) ca ompesienieHr KOHIICHTpAIMUTE Ha 52 eneMeHTa B 27 BH/Ia MOYBH CIIC] MHUKPOBBIHOBO
pa3TBapsiHe C¢ mapcka Boza. IlouBenute mpobOu ca crOpanu oT 12 doHOBH M 15 aHTpOMOreHHO
MOBJIUSHU pervoHu B beiarapus. buonocTenHoCTTa Ha €JIeMEHTUTE € YCTaHOBEHA 4pe3 MpuilaraHe
Ha cxema 3a nocnenoBarenHa ekctpakius BRC. KibcTepHUsT u GakTOpHUAT aHAU3 ca U3BLPIIECHU
c momomra Ha Codryepen maker STATISTICA 7.0. Ouenkata Ha TOYHOCTTa Ha aHalu3a €
HaIpaBeHO 4Ype3 aHajdu3 Ha MeT cTaHmapTHu pedepeHTHH marepuwana: STD-1, STD-3 u STD-4,
IAEA Soil-5 u IAEA-Soil-7.

Pesynrarm u gmckycws: buomoctemHara dYacT Ha MHO3MHCTBOTO OT ECCHIIMATHHUTE
enementu: B, Ca, Mg, Mn, Na, kakto U Sr ce ABIKM Ha TOBa, Y€ CE€ HaMHUpaT I[JABHO B
kapOoHaTHaTa u jecHo nocthiHa (pakuus. Ba, Cd, Co, Ni, Rb, V, Zn ce oTkpuBar B okcugHara
¢pakuus, Ho Cd, Co, Ni u Zn chII0 ca HAMEPEHH C MOJOO0EH MPOLEHT B OPraHUYHO-CYA(PHIHA
¢bpakiusa. OcraHanuTe €IeMEHTH ca OCHOBHO B opraHmyHO-cyaduaHa (pakuus. C momomira Ha
KI'bCTepeH U (aKTOPEH aHaJU3 ca YCTAHOBEHHW MEXKIYyeIeMEHTHUTE KOpENallid B WU3CIICABAHUTE
MOYBH, KaKTO U 3aBUCUMOCTTa Ha TpaHcpepHute pakropu (TP) oT KoHIIEHTpaIUsATa Ha €JIEMEHTUTE



B TouBara, nouBeHute ¢pakuun, pH, karnonno- oomennus kamnanureT (CEC) u cbabpikaHueTo Ha
OpraHWYEH BBITIEPO]I.

3akimoueHus: M3cneaBaneTo Ha OMOAOCTHIIHOCTTA HA 52 €eMEHTH B 27 MOYBH U IPEHOCA B
cucremara mousa/Taraxacum officinale ycranoBu, ye 3a MHO3MHCTBOTO Ha eiieMeHTUTEe, TF €
HEMPOMEHEH, HE3aBHUCMMO OT BHJAa Ha IIoYBaTa M 3aMbpcsBaHeTo. ToBa MOTBBbpXKIaBa
MIPEIIOJIOKEHUETO 32 JIMHEWHOCT M MOKa3Ba, Y€ PACTUTENHUAT BUJ € MHOTO BaXKEH MapaMershp.
AHanu3bT OT (PaKIUOHHUPAHETO J0Ka3a, Y€ B 3aMbpPCEHU PETUOHHM, OCHOBHHUTE 3aMbpCSBAIIU
€JIEMEHTH ca M0-O0UOIOCTHITHU OTKOJIKOTO B UNCTU PAaHOHH.

B9. ,,The Results of XRF Analysis of the Early Hellenistic Gold Treasure From the Royal
Necropolis of Dausdava/Helis (NE Bulgaria)“ Todorov, B., Mihaylova, V., Gergova, D., Kuleff,
I. Archaeologia Bulgarica, 2016, 10(3), pages:1-15

The chemical composition of the gold objects, found in an oak chest in the embankment of
the Great Sveshtari tumulus in Sboryanovo, from the last decades of the 4th century BC are
analyzed by a handheld ED-XRF instrument — Bruker model Tracer I11-V. The aim is to determine
the concentration of gold (Au), silver (Ag), and copper (Cu). The results show that some of the
objects were produced from high purity gold. The lowest value for concentration of gold is 93.5%
and the highest one — 99.3%. However, such results on this stage of investigation do not allow any
provenance studies for the determination of the sources of the gold.

XYMMHUYHUAT ChCTAaB Ha 3JaTHUTE IPEIMETH, OTKPUTH B JIHOOB CaHABK B HAacHIa Ha
Benukara Cemapcka Mormia B COOpsITHOBO, OT MoOCHeIHUTE AeceTuiaeTus Ha [V B. mp. H. €. ¢
ananmuzupa ¢ ED-XRF wunctpyment-Bruker momen Tracer I1I-V. llenta e nma ce ompeaenu
KOHIIEHTpanusaTa Ha 3mato (Au), cpedpo (Ag) u men (Cu). Pesynrarure mokas3Bar, 4e HSKOU OT
MPEIMETUTE ca IMPOM3BEACHH OT 3J1aTO C BUCOKA uncToTa. Hali-HUCKaTa CTOMHOCT 32 KOHICHTPALKS
Ha 3yaro € 93,5%, a Haii-Bucokara - 99,3%. Benpeku ToBa, Mogo0HU pe3ynTaru Ha TO3HW €Tam Ha
W3CIIe/IBAHE HE IMO3BOJISIBAT HUKAKBY TIPOYYBAHMSI HA TIPOM3XO0/Ia 32 ONPEIeIsTHE Ha N3TOYHHUIIUTE Ha
3J1aTOTO.

B10. ,,Comparison of the ability of different plant species to reflect environmental pollution in
Bulgaria“, Lyubomirova, V., Mihaylova, V., Djingova, R., Bulgarian Journal of Agricultural
Science, 2019, 25 (3), pages:546-551

The purpose of this study was to assess the heavy metals (cadmium, lead, zinc, copper, iron
and manganese) pollution in three regions in Bulgaria characterized with different type of pollution
sources and to compare their bioaccumulation in selected agricultural plant species — perennial
(apple and pear) and annual (corn and sunfl ower). The bioaccumulative ability of different plant
parts was also investigated. The bioaccumulation factors of the analyzed heavy metals were
evaluated by comparison of the determined concentrations in the plant parts from polluted regions
to corresponding metal concentrations in the same plant species collected from a background
region. A strong dependence of the accumulation of the studied plants on the specifi ¢ pollutant was
established as well as decreased transfer factors at increased heavy metals concentrations in the
soils.



[lenTa Ha TOBa M3CIIEIBAHE € /1a C€ OLICHU 3aMbPCSABAHETO C TEKKHU MeTaau (KaaMui, 0JI0BO,
LIUHK, MEJ, JKENs30 U MaHTraH) B TPU peruoHa Ha bbirapus, xapakrepus3upailyd ce ¢ pa3indyHU
BUJIOBE U3TOYHUIM HA 3aMbBPCSABAHE, U JIa CE CPABHU TAXHOTO OMOAKyMyJlUpaHe B H30paHU BHUJIOBE
CEJICKOCTOIIAHCKH PacTeHUs] — MHOTOTOAMIIHM (SI0bJKAa U Kpylla) U €JHOTOMUIIHU (LapeBUlla U
cipHYorien). buoakymynupamara crnocoOHOCT Ha pa3iMYHU PACTUTENIHM YacTH ChUIO €
uscnensana. Koeduunenture Ha OMOHATpyNBaHe HA aHATU3UPAHUTE TEKKH METajau 0siXa OLIEHEHU
Yype3 CpaBHEHHUE HA OIPEICICHUTE KOHIIEHTPAI[MH B PACTUTEIHUTE YacTU OT 3aMBbPCEHU PETHOHU
CbC ChOTBETHUTE KOHIICHTpAIIMM Ha METAJIMTE B CHIIUTE PACTUTEIHH BUAOBE, ChOpaHU OT (POHOB
peruoH. YCTaHOBEHA € CUJIHA 3aBUCUMOCT Ha HATPYIBaHE B U3CJICIBAHUTE PACTCHUS U KOHKPETHHS
3aMBPCHUTEN, KAKTO M HaMaJIeHW TpaHCchepHH (DAKTOpH MpH MOBUIICHW KOHIEHTPALWU HAa TEXKKU
METaJIi B ITOYBUTE.

B11. ,,Chemical composition of buckles dated from 3th to the 7th centuries AD found in
North-Eastern Bulgaria®“, Zlateva, B., Lesigyarski, D., Traykova, L., Mihaylova, V.,
Mediterranean Archaeology and Archaeometry, 2019, 19(1), pages:107-120

The archaeological belt accessories are important chronological indicators, thus, can be very
useful when studying some historical periods. As being subject to fashion, they carry potential
information about social status, gender and ethnicity of the owner as well as about commercial
connections and production centers. Archaeometric investigations of the development of belt
accessories from the Great Migration Period in Bulgaria lags significantly considering the large
amount of finds of this kind. In this study a set of 60 buckles from North-Eastern Bulgaria dated
from the 3rd to the 7th centuries AD were investigated using inductively-coupled-plasma
atomicemission-spectrometry (ICP-AES) and inductively-coupled-plasma mass-spectrometry (ICP-
MS) to check similarities or differences between them. The results show that these belt accessories
were made of various kinds of copper alloys such as bronze, brass, or nearly pure copper.

ApPXEOoIOTHYeCKUTE KOJAHHM aKCecoapu ca Ba)KHU XPOHOJOTMYHH WHAWKATOPH, TOPaIu
KOETO MOoraTr aa ObJaT MHOTO TIOJIE3HH IPH HM3ydaBaHE Ha HIKOM UCTOpUYECKH mepuoan. Karo
MOJBIIACTHM Ha MOJaTa, T€ HOCAT MOTeHLManHa HH(pOpMalus 3a COLHUaJeH CTaryc, MOl U
eTHUYECKa NMPHHAUIEKHOCT Ha COOCTBEHHMKA, KaKTO M 3a THPIrOBCKU BPB3KH M IPOU3BOACTBEHU
LIEHTPOBE. APXEOMETPUUHUTE U3CIIe/IBAaHMS Ha Pa3BUTHETO HA KOJIAHHUTE aKCEeCOapH OT ernoxara Ha
Benukoro mpeceneHue Ha HapoAauTe B bbiarapus m3ocTraBaT 3HAUMTENHO MPEABM] rojeMus Opoi
HaXOJIKU OT To3u BUA. B ToBa m3cnenane HaOop ot 60 karapamu ot CeBepoustouHa bbarapus,
JaTUpaHd OT 3-TH A0 7-MH BEK CJI. Xp., ca HW3CIEABAaHM C TIOMOIITa Ha arOMHOEMHCHOHHA
CHEKTPOMETpHUs ¢ UHAYKTUBHO cBbp3aHa mia3zma (ICP-AES) u maccriekrpoMeTpusi ¢ MUHAYKTUBHO
cBbp3ana miazMa ( [CP-MS). Pesynrarure mokassar, ye T3 aKCecoapu 3a KOJaHU ca HalpaBeHU OT
pa3UYHM BUOBE MEHH CIUIaBU KaTo OPOH3, MECHUHT WJIM MOYTH YHUCTA MEJ.



B12. ,,Assessment of the Bulgarian Wastewater Treatment Plants’ Impact on the Receiving
Water Bodies“, Yotova, G., Lazarova, S., Kudlak, B., Zlateva, B., Mihaylova, V., Wieczerzak,
M., Venelinov, T., Tsakovski, S., Molecules, 2019, 24(12), 2274

Deterioration of water quality is a major problem world widely according to many
international non-governmental organizations (NGO). As one of the European Union (EU)
countries, Bulgaria is also obliged by EU legislation to maintain best practices in assessing surface
water quality and the efficiency of wastewater treatment processes. For these reasons studies were
undertaken to utilize ecotoxicological (Microtox®, Phytotoxkit FTM, Daphtoxkit FTM),
instrumental (to determine pH, electrical conductivity (EC), chemical oxygen demand, total
suspended solids (TSS), total nitrogen (N) and phosphorus (P), chlorides, sulphates, Cr, Co, Cu, Cd,
Ba, V, Mn, Fe, Ni, Zn, Se, Pb), as well as advanced chemometric methods (partial least squares—
discriminant analysis (PLS-DA)) in data evaluation to comprehensively assess wastewater treatment
plants’ (WWTPs) effluents and surface waters quality around 21 major Bulgarian cities. The PLS-
DA classification model for the physicochemical parameters gave excellent discrimination between
WWTP effluents and surface waters with 93.65% correct predictions (with significant contribution
of EC, TSS, P, N, ClI, Fe, Zn, and Se). The classification model based on ecotoxicological data
identifies the plant test endpoints as having a greater impact on the classification model efficiency
than bacterial, or crustaceans’ endpoints studied.

Cnopen MHOro MexayHapoaHu HempaBurenacTBeHu opranuszanuu (HIIO) Bromasanero Ha
KauecTBOTO Ha BOJUTE € OCHOBEH MpoliieM B cBeToBeH Maiiald. Karo crpana ot EBponeiickus cbio3
(EC), bparapus cbuio e JuIbXkHA, Npwilaraiku 3akoHomaresnctsoro Ha EC, na momabpika Haidi-
N00puTe MPAKTUKU IPU OLIEHKAaTa Ha KaueCTBOTO Ha MOBBbPXHOCTHUTE BOAM M €(PEKTHBHOCTTA Ha
IPOLIECUTE Ha IPEYUCTBAHE Ha OTHaAbyHUTe BoAM. [lopaau Te3u mpuuumHU Oelle MPOBEAEHO
IIPOyYBaHE 3a KOMIUIEKCHA OIIEHKa Ha OTHAaJbYHUTE BOIU HA M3XO0/a HA MPEUUCTBATEIHUTE CTAaHIIUN
3a ornaabyHu Bou (IICOB) u kauecTBOTO Ha MOBBPXHOCTHUTE BOJU OKOJIO 21 ronemu Obarapcku
rpaja 4pe3 H3MOJI3BAaHETO Ha eKoTokcukoimorndHu (Microtox®, Phytotoxkit FTM, Daphtoxkit
FTM), wuncTtpymenTtanHu (3a omnpenensse Ha pH, enekrponpoBogumoct (EC), xumuyHO
noTpebiaeHne Ha Kuciaopoj, Hepa3TBopeHu BemiectBa (TSS), obmr azor (N), obmr dochop (P),
xnopuay, cyndaru, Cr, Co, Cu, Cd, Ba, V, Mn, Fe, Ni, Zn, Se, Pb), kakTo u yCbBBpIIEHCTBAaHU
XEMOMETPUYHHM METOJIM 3a aHaJIu3 (METOJl Ha YACTUYHO Hai-MaJKUTe KBaJpaTH C TUCKPUMHUHAHTEH
anmanmu3 — partial least squares—discriminant analysis — PLS-DA). KiacudukaiioHHAAT MOJEN,
nonydeH upe3 PLS-DA nHa 0azara Ha (QU3MKOXMMHYHUTE MapamMeTpy I[OKa3Ba OTIMYHO
pasrpaHnyaBaHe Ha oTpabereHute ornaabuHu Bogu oT IICOB u noBbpxHOocTHUTE BoAM € 93,65%
MpaBUJIIHU TPOTHO3U (Che 3HauuTesneH npuHoc Ha mapamerpute EC, TSS, P, N, CI, Fe, Zn u Se).
Knacugpukaunonuust mojen, 0a3upaH Ha JaHHUTE OT €KOTOKCHUKOJOTMYHUTE TECTOBE 3a aHAJM3,
UACHTU(PUIMPA TECTHT, U3IOJ3BAll PACTUTEIHU BHUJOBE KAaTO MO-3HAYUM 3a Kilacu(UKaIUsITa Ha
npobuTre OT NOBBPXHOCTHM W OTMATbUHU BOAM, B CpPAaBHEHHE C TECTOBETE, H3IOI3BAILU
OaKkTepHaIHU U pakooOpa3HH BUIIOBE.
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B13. ,,Enhanced cellular uptake of platinum by a tetracationic Pt(II) nanocapsule and its
implications to cancer treatment*“, Ahmedova, A., Mihaylova, R., Stoykova, S., Mihaylova, V.,
Paunova-Krasteva, Ts., Mihaylov, L., Stoitsova, S., Nihtianova, D., Momekov, G., Momekova,
D., Yoshizawa M., European Journal of Pharmaceutical Sciences, 2020, 155, 105545

Despite the known limitations of cisplatin chemotherapy, the treatment of cancer by
platinum-based drugs remains the method of choice for many oncologists. The advancement in drug
delivery formulations and protocols of combined treatments provided effective tools to ameliorate
the side effects of platinum-based therapies. Another approach to improve the pharmacological
profiles of anticancer platinum drugs is to properly modify their structure and composition, which
has produced numerous platinum complexes with improved therapeutic effect. Recently, we have
demonstrated the strong anticancer potency of supramolecular nanocapsules that form by self-
assembly of four bis-anthracene ligands with two metal ions, either Pt(Il) or Pd(Il). Herein, we
focus our study on the Pt(Il) nanocapsule and its uptake by two types of cancer cells, suspension
cultures of HL-60 cells and the adherent cancer cells HT-29. Comparison of the platinum uptake by
cancer cells treated with the nanocapsule and with cisplatin evidenced superior uptake of platinum
caused by the nanocapsule, which in HT-29 and HL-60 cells prevails by 21 and 31 times,
respectively. Morphological changes in the HL-60 cells induced by the Pt(ll) nanocapsule were
studied by transmission electron microscopy (TEM) which provided plausible explanation of the
uptake results. These data corroborate also with the known nanocapsule's very high cytotoxicity,
better selectivity, and lack of cross-resistance with cisplatin. Additionally, our estimations of the
drug-drug interactions in combined treatments established the propensity of the nanocapsule to
exert supra-additive cytotoxicity in combination with cisplatin against the bladder cancer T-24 cells.
All these findings define the scope for more detailed pharmacological characterization of the
presented Pt(I1) nanocapsule.

Bbrpekn u3BeCTHUTE OrpaHUYEHUS HAa XMMHOTEPAIUATa C HUCIUIATUH, JEYCHUETO Ha PaK ¢
JeKapcTBa Ha OCHOBaTa Ha IUIaTMHA OCTaBa M300pbT Ha MHOIO OHKOJO3M. HampenbkbT BBHB
(GopMyIMpOBKUTE 3a JOCTaBIHE Ha JIEKAPCTBA M IPOTOKOJIUTE 3a KOMOMHHPAHO JieUeHUe
MpeoCcTaBy €(PEKTUBHU HMHCTPYMEHTH 3a OOJIeKYaBaHE Ha CTPaHUYHUTE €(PEKTH OT Tepamnuure,
O0a3upanu Ha miuaruHa. Jpyr moxaxon 3a momoOpsiBaHe Ha (apMakoOJOTHYHUTE NPOPHIM Ha
MPOTUBOPAKOBUTE IJIATUHOBHU JIEKApCTBa € MPAaBUIHOTO MOAM(UIMpAHE Ha TSAXHATa CTPYKTypa U
ChCTaB, KOETO € MPOM3BEJI0 MHOKECTBO IUIATHHOBU KOMIUIEKCH C MOJOOPEH TepamneBTUYEH e(eKT.
Hackopo HMe neMOHCTpHpaxMe CUIHAaTa IMPOTUBOPAKOBA CHJIA HA CYNPaMOJIEKYIHH HAHOKAIICYIIH,
KOUTO c€ 00pa3yBaT upe3 caMOCIVIOO0siBaHE Ha YETHUPH OUC-aHTPAIlCHOBHU JIMTaHAA C JIBa METATHHU
riona, Pt(Il) unu Pd(II). Tyk Hue doxycupame Hamieto uscieaBaHe BbpXy HaHokarcynara Pt (II) u
HEHHOTO YyCBOSIBAaHE OT JBa BHJA PAKOBM KJIETKH, CyCNeH3MOHHU Kyntypu oT HL-60 knerku
(mpomMuenonMTHA JIEBKEMHs])) W PAKOBU KJIETKH oOT aaxepeHTeH tun HT-29 (komopekrasien
kapuuHoM). CpaBHEHHETO Ha YCBOSBAaHETO Ha IUIATHHA OT pPAaKOBUTE KIETKH, TPETUPAHU C
HAHOKalcyjaara U ¢ LUCIUIATHH, NO0Ka3Ba IPEBB3XOJHO YCBOSBAHE HA IUIATUHA, NPUYMHEHO OT
HaHokancynara, koero B kiertkute HT-29 m HL-60 npeo6namaBa cwhotBeTHO 21 m 31 mbTH.
Mopdonornyaure npomeHnn B kietkute HL-60, wamymupanu ot Pt(Il) manokamcymarta, Osixa
U3CIEIBAHU 4Ype3 TpaHCMHUCHOHHA enlekTpoHHa Mukpockornus (TEM), kosito mnpenocraBu
MPaBIONOA0OHO OOSICHEHHE Ha Pe3ylTaTUTe OT MOMTbIaHeTo. Te3n NaHHU MOTBbPK/1aBaT U MHOTO
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BUCOKAaTa LMUTOTOKCMYHOCT Ha HAHOKAICynara, Io-1o0para CeleKTHMBHOCT M JIMIcaTa Ha
KPBCTOCAaHA PE3UCTEHTHOCT ¢ IUCIUIaTMH. OCBEH TOBAa, HALIUTE OLICHKM Ha B3aUMOJEHCTBUSATA
JIEKapCTBO-JIEKAPCTBO MPU KOMOWHUPAHU JICUCHHUS YCTAHOBHXA CKIOHHOCTTA HA HAHOKAICylara /ia
YIpaXKHsBa CyINpa-aJUTUBHA UTOTOKCUYHOCT B KOMOMHAIMS C LUCIUIATHH cpeity T-24 kieTkute
Ha paK Ha NHUKOYHHUS Mexyp. BcHuku Te3n OTKpUTHsS ompenensr oOxBaTa 3a MO-TOAPOOHA
(bapmakosornyHa xapakrepuctuka Ha npeacraBenara Pt (1) Hanokamncyna.

B14. ,Water Quality Assessment of Surface Waters and Wastewaters by Traditional and
Ecotoxicological Indicators in Ogosta River, Bulgaria®, Yotova, G., Lazarova, S., Mihaylova,
V., Venelinoy, T., International Journal Bioautomation, 2021, 25 (1), pages:25-40

Surface water samples in Ogosta River, Bulgaria and wastewater samples at the inlet and
outlet of WWTP—Montana were tested for the traditional parameters and ecotoxicological effect.
The river and Dam surface waters comply with category Al of Directive 75/440/EEC for pH, EC,
COD, TSS, NO; " CI', SO4*, B, Ba, Co, Cr, Cu, Hg, Mn, Ni, Pb, Se, V and Zn; with category A2
for BODs, NH;—N and Fe; and with category A3 for TNb and As. The average annual
concentrations of Al, Cr (I11), Cr (V1) and U are lower than the set limits in the Water Framework
Directive. All the levels of the studied parameters in the outlet wastewater samples are lower than
the limits, set in Directive 91/271/EEC and in the complex permit of the WWTP. The results of the
biotest Phytotoxkit F™ show low ecotoxicity of the water samples. Optimization of the sample
pretreatment prior to this ecotoxicological test is analyzed and discussed.

[Tpo6u oT MOBBPXHOCTHH BoAU B peka Orocta, bbarapus u mpobu oT OTHaab4HHU BOAU Ha
Bxoza u u3xona Ha [ICOB—MonTtana ca u3cieaBaHu 3a TpaAUIIMOHHUTE MapaMeTpHU 3a KauecTBO Ha
BOJIUTE M €KOTOKCUKOJIOTHYHUA e(ekT. [[oBbpXHOCTHUTE BOAM HA peKara U sS30BHpa OTrOBapAT Ha
kareropust Al Ha [Qupektua 75/440/EEC 3a pH, enexrpomnposoaumoct, COD, TSS, NO3z CI,
SO427, B, Ba, Co, Cr, Cu, Hg, Mn, Ni, Pb, Se, V u Zn; ¢ kareropust A2 3a BODs, NH;*~N n Fe; n ¢
kareropusi A3 3a TNb u As. Cpennure rogumrau konmnerTpanuu Ha Al, Cr (III), Cr (VI) u U ca no-
HUCKM OT ompeaeneHuTe TpaHulu B PamkoBara nupekTuBa 3a BoauTe. Bcuuku HUBa Ha
W3CIIEIBAHUTE TIapaMeTpH B MpoOuTe OT OTHnaabuHu Bonu Ha usxoxa Ha [ICOB ca mo-HuckH OT
rpanunute, onpenenenu B Jupexrusa 91/271/EEC u B koMiuiekcHoTo pazpemnrento Ha [ICOB.
Pesynrarure ot exorokcukonornuHusi tect Phytotoxkit F™ moka3BaT HUCKAa €KOTOKCHYHOCT Ha
BoJHMTE poOu. Ha aHanu3 u o6ckxkIaHe € MOI0KEHO ONTUMU3UPAHETO Ha MPOOOMOArOTOBKATA 32
U3I0JI3BaHUS €KOTOKCUKOJIOTMYEH TECT.

B15. ,,Impact Assessment of the Wastewater Treatment Plants’ Discharges on Maritsa River*,
Venelinov, T., Yotova, G., Mihaylova, V., Lazarova, S., Tsakovski, S., International Journal
Bioautomotion, 2021, 25 (2), pages:169-182

Data analysis of wastewater samples at the outlets of wastewater treatment plants (WWTPs)
of Pazardzhik, Plovdiv and Svilengrad, which discharge into the Maritsa River is presented. Total
monthly loads for 2017 at the outlets are calculated using the monthly averages for the
concentrations of chemical oxygen demand, biochemical oxygen demand, total phosphorus and
total nitrogen (TN) and the monthly averages for the flow rates. The contributions of the WWTPs to
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the total river loads emphasize that the impact of WWTPs of Pazardzhik and Plovdiv is
significantly greater than WWTP of Svilengrad. Additionally, river water samples were collected
before and after the discharge points of the WWTPs in August 2018 and analyzed for water quality
parameters listed in Directive 75/440/EEC. Comparison between the river concentrations before the
outlet of WWPT — Pazardzhik and after the last sampling point (the outlet of WWTP — Svilengrad)
indicates an increase for all the studied parameters, except for Al and Cu. Based on the results
obtained for TN, the category of the surface water is significantly deteriorated after discharge of the
WWTP — Plovdiv. Wastewater effect on the river surface water is also estimated by using a battery
of ecotoxicological tests. The results are presented and compared by the classical approach using
categorization based on water quality indicators.

[IpencraBen € aHanM3 Ha JAaHHU OT MNpPoOM OT OTHAABbUYHU BOJM HA H3XOAUTE Ha
npedrucTBareaIHuTe cranuuu 3a ornaabunu Boau (IICOB) na INazapmkuk, [Tnosnus u CBuneHrpa,
KOUTO ce 3aycTBar B p. Mapuna. O6mute mecednu toBapu 3a 2017 1. B orpaborenure ot IICOB
OTIAIbUYHU BOAM Ca HW3YUCIEHH, KAaro C€ U3MOJ3BAaT CPEJHOMECEUHHTE CTOWHOCTH 3a
KOHIIGHTPAIIMUTE HAa XUMHYHA MOTPEOHOCT OT KHUCIOPOJ, OMOJOTUYHA MOTPEOHOCT OT KUCIOPOJ,
o0u1 ¢ocdop 1 0011 a30T U CPETHUTE MECEUHU CTOMHOCTHU 3a peUHHUs OTTOK. JlompuHacsHeTo Ha
I[ICOB xbM 0011MTE HaTOBapBaHUs B peKara noadyeprana, ue Bp3aeiictBuero Ha [ICOB-I1a3zapmxuk
u [ICOB-IInoBauB e 3HaunTenHO mo-rojisiMo oT ToBa Ha [ICOB-Ceunenrpan. B nonsnnenue, npes
M. aBrycT 2018 1. e u3BbpiIeHO TPOOOB3EMaHE OT peKara MPeau U ciiesl TOUYKUTE 3a 3ayCTBaHE Ha
[ICOB u e mpoBeneH aHalM3 Ha MapaMETPUTE 3a Ka4eCTBO Ha BoauTe, M30poeHu B [lupektuBa
75/440/EEC. CpaBHEeHHETO MEXIy KOHIEHTpaluaTa B pekara mpenu 3ayctBanero Ha [ICOB-
[Tazapmkuk u cien nocieaHara npodoszemarenta Touka (n3xoxa Ha [ICOB—-Caunenrpan) noka3pa
MOBUIIICHUE 32 BCHYKH H3CJIeIBaHU Mapamerpu, ¢ u3kmodenne Ha Al m Cu. B3 ocHoBa Ha
MOJTyYEHUTE pE3ylITaTh 3a OOII a30T, KAaTeropuara Ha IMOBBPXHOCTHUTE BOAM 3HAUUTEIHO CE
Biomasa cnen 3ayctBaHe Ha [ICOB-IlnoBauB. Bb3neiicTBUETO Ha OTHAABUYHUTE BOAM BBPXY
MIOBBPXHOCTHUTE BOJIM Ha peKaTa € OLIEHEHO U 4pe3 M3MOJI3BaHe Ha HAOOp OT €KOTOKCHUKOJIOTMYHU
TecToBe. Pe3ynrarute ca mpencTaBeHU M CPaBHEHHU MO KJIACHUYECKUs MOAXOJ 4pe3 M3IMOJI3BaHE Ha
KaTeropusaius Ha 06a3ara Ha IOKa3aTeauTe 3a Ka4eCTBO Ha BOJUTE.

B16. ,,Determination of imidacloprid, cypermethrin and chlorpyrifos ethyl in water samples
using high-performance liquid chromatography*, Mihaylova, V., Todorov, B., Lyubomirova,
V., Djingova, R., Bulgarian Chemical Communications, 2021, 53 (1), pages:55-60

A high-performance liquid chromatography method is developed and validated for
determination of imidacloprid, cypermethrin and chlorpyrifos ethyl in water samples. Separation is
performed with a chromatographic column C18 (MicrosorbMV, 100-5, C18, 150 x 4.6 mm) using a
mobile phase consisting of methanol/water (70:30, v/v) at a flow rate of 0.5 mL min™ and UV
detection at 205 nm. The method exhibits good linearity in the range of 1-1000 pg L™ for the
analyzed pesticides. The percentage recovery of the method at three concentration levels (10, 100,
and 1000 pg L™ is within 98.6 to 101.6% for the three pesticides. The limit of quantification is low
(0.51, 1.20 and 1.50 pg L™ for imidacloprid, cypermethrin and chlorpyrifos ethyl, respectively)
which enables their determination in water samples at low concentration levels. A stability test of
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imidacloprid, cypermethrin and chlorpyrifos ethyl was also performed to predict their stability in
surface water under variation of ambient temperature.

Pazpaboren € m BamuampaH METONI 3a OMpeAeisiHe Ha MMHIAKIONPHUI, UTEPMETPUH H
xJIopnupuoc €TUII BB BOIHU NMPOOH C BUCOKO-e(eKTHBHA TeUHa Xpomarorpadus. Paznensuero e
U3BBpIIEHO ¢ xpoMartorpadcka koigona C18 (Microsorb-MV, 100-5, C18, 150 x 4,6 mm), kato €
U3MO0JI3BaHa MOABMXKHA (paza, cherodima ce oT Meranois/Boaa (70:30, v/v) mpu CKOpOCT Ha MOTOKa
0.5mL mintu UV netexuust pu 205 nm. MeTtoabT nmoka3pa 100pa JIMHEWHOCT B Juana3oHa oT 1-
1000 pg L 3a aQHAJIM3UPAHUTE TICCTUIIUIU. AHATUTHYHUAT 100UB Tipu KoHIeHTparuu 10, 100 u
1000 pg L'es pamkute Ha 98.6 1o 101.6% 3a Tpute nectunuaa. ['panuiiara Ha KOJIWYECTBEHO
onpenensine ¢ mucka (0.51, 1.20 u 1.50 pg L™ choTBeTHO 33 MMHIAKIONPH, [HIEPMETPHH H
XJIOPUPUGPOC ETHII), KOETO TMO3BOJIABA TAXHOTO OIpENeisHE BBHB BOIHU MPOOW MPU HUCKU
KOHIICHTPAIIMOHHU HUBA. V3BBpIIEH € M TeCT 3a CTaOMITHOCT Ha MMHAKIIONPHU], [IUTIEPMETPUH U
xjopnupudoc eTwi, 3a Ja ce MNPeIBUIU TAXHATa CTAaOWIHOCT B IOBBPXHOCTHH BOOU IPHU
M3MEHEHHUE Ha TeMIIepaTypara Ha OKOJIHATa cpeia.

B17. ,,Purposely Development of the Adaptive Potential of Activated Sludge from Municipal
Wastewater Treatment Plant Focused on the Treatment of Landfill Leachate*, Belouhova,
M., Yotinov, I., Shneider, 1., Dinova, N., Todorova, Y., Lyubomirova, V., Mihaylova, V.,
Daskalova, E., Lincheva, S., Topalova, Y., Processes, 2022, 10 (3), 460

Biological treatment is a key technology in landfill leachate treatment However, often its
efficiency is not high enough due to the pollutants in concentrations above the critical ones. The
present study aimed to investigate the adaptive responses that occur in activated sludge (AS) during
landfill leachate purification. A model process with AS from a municipal wastewater treatment plant
and landfill leachate in increasing concentrations was constructed. The data showed that when
dilutions 25 and 50 times had been applied the structure of the AS was preserved, but the COD
cannot be reduced below 209 mg O,/L. The feed of undiluted leachate destroyed the AS structure as
SVI was reduced to 1 mL/g, biotic index to 1, floc size was greatly reduced and COD remained
high (2526 mg OyL). The dominant group of protozoa was changed from attached to free-
swimming ciliates. An increase of the bacterial groups responsible for the xenobiotics elimination
(aerobic heterotrophs, genera Pseudomonas, Acinetobacter, Azoarcus, Thauera, Alcaligenes) was
registered. This was accompanied by a significant increase in free bacteria. The obtained data
showed that for optimal treatment of this type of water it is necessary to include a combination of
biological treatment with another non-biological method (membrane filtration, reverse osmosis,
etc.).

brnonornanoro MPEYHUCTBAHE € KIIIOUOBA TCXHOJIOTUS IMPU MPECIYUCTBAHCTO HA I/IH(bI/IJ'ITpaTa OoT
cMeTuiiata. Bbhopekun ToBa, 4yecTo e(EeKTUBHOCTTa My HE € JOCTarb4HO BHCOKA TOPaad
3aMBPCUTENN B KOHIIEHTpALMU HaJ KpuTuyHUTE. HacTosmoro npoyusane uma 3a 1€l 1a U3cieBa
aJlalITUBHUTE PEaKIIMK, KOUTO CE MOSABABAT B aKTHBHATa yTalka (AS) 1o BpeMe Ha IPEYUCTBAHETO
Ha uH(uATpara ot cMetHiara. Koncrpyupan e Mozaen Ha mporec ¢ AS oT rpajicka IpedncTBaTesiHa
CTaHIIMA 3a OTIIaAb4YHU BOAU U I/IH(l)I/IJ'ITpaT OT CMCTHUIIIa B HapacTBallll KOHLCHTpAIWH. HaHHI/ITe
MIOKa3BaT, Y€ KOTaTo ca MpUIoKeHU paspexaanus 25 u 50 nbTH, CTpyKTypaTa Ha AS € 3amaseHa, HO
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COD Hue moxe nma Obae HamaneHa moxa 209 mg O,/L. IlomaBanero Ha HepaspeneH uWHUITpar
paspymu cTpykrypara Ha AS, Teii karo SVI Gemre Hamanen no 1 mL/g, GnoTHUHUAT UHIEKC 10 1,
pasmMepbT Ha ¢uokynute Oerie 3HauntenHo HamaneH U COD ocrana Bucoka (2526 mg O,/L).
JloMuHUpamara rpymna npoTto30u € IPOMEHEHA OT MPUKPETICHH KbM CBOOOIHO TUTYBAIlM PECHUYKH.
Peructpupano e yBenuueHue Ha OaKTEpHATHUTE TPYHH, OTTOBOPHH 3a CIUMHUHHPAHETO Ha
KceHoOuotunuTe (aepoOHM Xereporpodu, pomoBere Pseudomonas, Acinetobacter, Azoarcus,
Thauera, Alcaligenes). ToBa Ocimre HPUAPYKEHO OT 3HAYMTEIHO YBCIMYEHHE Ha CBOOOTHHUTE
Oakrepun. [lomydeHWTe NaHHM IMOKa3axa, 4e 3a ONTHMAIHO TPETUPaHE HA TO3M BUJ BOAA €
HEOOXOIMMO JIa C€ BKIIFOYA KOMOHMHAIUSI OT OMOJIOTHYHO TPETUPAHE C JPYT HEOMOIOTUYECH METOI
(MemOpanHa ¢untpamus, odparHa ocMo3a u ap.).

B18. ,,Aluminium in the Water Supply System of Sofia City, Bulgaria“, Angelova, 1., Yotova,
G., Mihaylova, V., Venelinov, T., International Journal Bioautomotion, 2022, 26 (3) pages:241-
254

Elevated concentrations of aluminium have been found at the outlets of the Drinking Water
Treatment Plants (DWTPs) of Sofia city, Bulgaria and in separate sampling points in the water
supply network. Cluster analysis is performed for multivariate data interpretation of the distribution
of Al concentrations during 2019 at 19 water sampling points (2 DWTPs outlets and 17 points
within the city water supply system). Although the concentration of aluminium in the outlet of the
treatment plants differ significantly, both of them fall into the same cluster, as the concentrations
during the year change in the same manner. The formed cluster of both the treatment plants and
most of the studied sampling points indicate the mixed origin of the purified water and proves that
the concentration of Al in tap water is dominated by the qualities and quantities from the different
sources of the supplied water, rather than by the secondary processes in the network for areas with
predominant steel and polyethylene (PE) pipes. A distinct exception are the areas with old asbestos
cement pipelines where potential release of the metal from the cement affects the Al distribution in
the water supply system.

YcTaHOBEHU ca MOBMILEHU KOHLEHTPALMK Ha alyMUHUI Ha usxoaurte Ha [IpeuncrBarennure
cranuuu 3a nureitHu Boau (IICIIB) na rp. Codusi, bbarapus u B oTaenHu npoOOB3EMaTETHU
IYHKTOBE BBB BOJIOCHaOAMTEeNHATa Mpexka. IIpoBeneH € KIbCTEpPEH aHalIW3 C  Iel
MHOTOBApUALlMOHEH aHAJlW3 W MHTEpOpeTanus Ha JaHHUTE 32 paslpelelieHUEeTO Ha
koHUeHTparusaTa Ha Al mpe3 2019 . B 19 npoGos3emarennu Touku (2 ot usxoxa Ha IICIIB u 17
TOYKM B Tpajickara BOAOCHAOAWUTENHA Mpexa). Bbopeku, ue KOHIEHTpanusTa Ha aJyMUHUN Ha
M3X0/1a Ha MPEYNCTBATEHUTE CTAaHIIMU CE pa3iniyaBa 3HAYUTENIHO, U JIBETE MOMNaaT B €AUH U ChIIU
KI'bCTEp, THU Karo ce HalNoAaBaT CXOAHM W3MEHEHHUs B KOHLIEHTpalMsITa Ha aJlyMHMHHMH Ipe3
ronuHara. KirbCTepbT, popMHpaH KakTO OT MPEYUCTBATEIHUTE CTAHIMHM, Taka U OT MO-rojsmara
4acT OT MpoOOB3EMAaTeHUTE ITYHKTOBE, MOKa3Ba CMECEHHUS MPOU3XOJ Ha MpedyHucTeHara BoJa U
JI0Ka3Ba, Y€ KOHIIEHTpauusATa Ha Al B yemmMsHara Boja B IO-TOJsIMA CTENEH Ce ONpenens OT
KaueCTBOTO U KOJMYECTBOTO BOJA, JOCTAaBEHO OT pPAa3jIMYHUTE HW3TOYHMIIM, OTKOJIKOTO OT
BTOPUYHHTE MPOLECH, TPOTUYALIH B TPHOOIIPOBOAUTE B pallOHUTE ¢ IpeoliajaBaliy CTOMaHEH! U
nosmetwieHoBU (PE) TppOu. OT4eTnIMBO M3KIIIOYEHUE ca PAOHUTE ChC CTapW TPHOOIPOBOIU OT
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a30€CTONMMEHTOBH TPHOH, KbIACTO MOTESHIIMATHOTO OTIEJISIHE Ha MeTaja OT I[MMEHTA BIIUSE BBPXY
pasmpenencHnero Ha Al BbB BomoCcHaOUTETHATA MPEKA.

B19. ,,Chemometric Evaluation of WWTPs’ Wastewaters and Receiving Surface Waters in
Bulgaria“, Mihaylova, V., Yotova, G., Kudlak, B., Venelinov, T., Tsakovski, S., Water, 2022, 14
(4), 521

Wastewater treatment plant (WWTP) installations are designed and operated to reduce the
quantity of pollutants emitted to surface waters receiving treated wastewaters. In this work, we used
classical instrumental studies (to determine chemicals and parameters under obligations put with
Directive 91/271/EEC), ecotoxicological tools (Sinapis alba root growth inhibition (SA-RG) and
Heterocypris incongruens mortality (MORT) and growth inhibition (GRINH)) and multivariate
statistical analysis to gain information on feature profiles of WWTPs’ effluents and the possible
burden of surface water bodies receiving treated wastewaters in eleven locations of Bulgaria. Initial
screening of results has shown that only phosphorus content exceeds the admissible level in 5 out
11 WWTP effluents, while As, Cr, Cu, Mn, and Zn show exceedance at several locations. The
multivariate statistical analysis reveals the discriminating water quality parameters and outlines the
ability of Heterocypris incongruens to evaluate the ecotoxicological potential of different groups of
waters.

[IpeuncrBarenuure cranuuu 3a ornagbuHd  Boau (IICOB) ca mpoekrupanu u
eKCIUIOATUpaHU Taka, Y€ Ja HaMalisIT KOJIMYECTBOTO Ha 3aMbPCHUTEIUTE, H3MYyCKaHU B
MOBBPXHOCTHUTE BOJAM, B KOUTO C€ 3ayCTBAT OTPabOTEHHTE OTMAIb4YHU BOAU. B mpencraBeHOTO
MpOy4YBaHEe ca W3MOJ3BaHM KIACHYEeCKHM HWHCTPYMEHTAHU U3ClelBaHUA (32 OINpeaensHe Ha
XUMUYHA ¥ (GU3MKOXUMHYHU TapaMmeTpu, ormpeneneHu cbriacHo JupektuBa 91/271/EEC),
CKOTOKCHKOJIOTHYHH TeCTOBE (ITOTHCKAaHE Ha pacTeka Ha kopenute Ha Sinapis alba (SA-RG); u
cubprHocTTa (MORT) u mortuckane Ha pacrexxa (GRINH) ma Heterocypris incongruens) u
MHOTOBapUAIlMOHEH CTAaTHCTUYECKH aHAJIW3 3a T[oJlyyaBaHe Ha WHQPOpPMaIlus OTHOCHO
ocobeHoctuTe B npoduia Ha orpadorenute ornaabuHu Bomu oT IICOB B emmnanecer mecra B
Beirapuss m BB3MOXKHOTO HATOBapBaHE Ha MOBBPXHOCTHHUTE BOJHU TeJa, B KOWTO TE€ 3ayCTBAT.
[IppBOHAUATHUAT TIperyies] Ha pe3ylTaTUTe I[OKa3Ba, Y€ caMo ChAbpKaHHeTo Ha docdop
HaJBUIIIaBa JOMYCTUMOTO HUBO B 5 oT 11 mpobu otmansunu Boau ot IICOB, gokaro As, Cr, Cu,
Mn u Zn nokasBar NMpeBUIICHNUE Ha OTIEIHH MecTa. MHOTOBapHAIIMOHHUSAT CTATUCTUYECKH aHAIH3
pa3kpuBa TMapaMeTpuTe 3a KaueCTBOTO HA BOJUTE, KOMTO Ca 3HAYMMHU 3a Kiacudukanusra Ha
nmpoOuTe U odepTaBa crocobHocTTa Ha Heterocypris incongruens fa oreHsBa eKOTOKCHKOJIOTHIHHUS
MOTEHIINAJ Ha PA3JIMYHU THIIOBE BOJIH.

B20. ,,Archaeometric Study of Belt Fittings to Late Antiquity in Bulgaria®“, Traykova, L.,
Zlateva, B., Lesigyarski, D., Mihaylova, V., Vagalinski, L., Kuleff, I., Archaeologia Bulgarica,
2022, 2, pages: 39-91

The current investigation is a continuation of the project about the chemical composition of
belt fittings dated from the end of the 3rd c. to the first half of the 7th c. AD in Bulgaria and covers

archaeological finds from different geographical regions. In this study, we analyzed 169 samples
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(buckles, plate of buckles, strap — end and tongues of buckles) by portable XRF and ICP-AES was
used for a selection. The main advantage of p-XRF spectrometry is the possibility to analyze objects
on the spot, almost without causing any damage, which is very important for finds with very high
historical and museum exposition value. The results show that only 11 buckles were made from
silver, and the rest belt fittings were made from various kinds of copper alloys, such as bronze,
brass, semi-red brass, gunmetal, etc.

HacrosiioTo n3ciienBane € NpoabKEHUE HA MPOEKTa 32 XMMUYHUS ChCTaB Ha KOJAHHUS
00KOB OT Kpas Ha 3B. 70 ImbpBaTa nosioBuHa Ha 7B. AD B bbirapus u oOxBaia apXxeomoru4ecKu
HAXOIKH OT pa3iMyHH reorpaCku pernoHu. B ToBa mpoyuBaHe HHe aHanu3upaxme 169 mpobu
(xarapamu, IUIOYa C KaTapaMu, Kaullka — Kpail ¥ e3uly Ha karapamu) upe3 npeHocum XRF u ICP-
AES. OcnoBHoto npenumMctBo Ha p-XRF cnekrpomerpusita € Bb3MOXKHOCTTA Jla CE€ aHAIU3UPAT
00EKTH Ha MSCTO, MOYTH 0€3 J1a ce MPUYMHABAT IIETH, KOETO € MHOTO BaYKHO 32 HAXOJKU C MHOTO
BHCOKAa MCTOPHUYECKA M My3€iHa €KCIIO3MIIMOHHA CTOMHOCT. Pe3ynrarure mokaszsar, ye camo 11
KaTapaMiy ca HalpaBeHU OT cpedpo, a OCTaHAIUTE aKcecoapu 3a KOJIaH ca HalpaBeHU OT Pa3iIuyHU
BUJIOBE MEJIHH CILJIaBU, KaTo OPOH3, MECHHT, MTOJIy4epBEH MECHHT, OPOH3 U AP.

B21. ,,Pyrenebutyrate Pt(IV) Complexes with Nanomolar Anticancer Activity*“, Ahmedova, A.,
Mihaylova, R., Stoykova, S.,_Mihaylova, V., Burdzhiev, N., Elincheva, V., Momekov, G.,
Momekova, D., Pharmaceutics, 2023, 15(9), 2310

Research on platinum-based anticancer drugs continuously strives to develop new non-
classical platinum complexes. Pt(IV) prodrugs are the most promising, and their activation-by-
reduction mechanism of action is being explored as a prospect for higher selectivity and efficiency.
Herein, we present the anticancer potency and chemical reactivity of Pt(1V) complexes formed by
linking pyrene butyric acid with cisplatin. The results from cytotoxicity screening on 10 types of
cancer cell lines and non-malignant cells (HEK-293) indicated 1Csy values as low as 50-70 nM for
the monosubstituted Pt(IV) complex against leukemia cell lines (HL-60 and SKW3) and a cisplatin-
resistant derivative (HL-60/CDDP). Interestingly, the bis-substituted complex is virtually non-toxic
to both healthy and cancerous cells of adherent types. Nevertheless, it shows high cytotoxicity
against multidrug-resistant derivatives HL-60/CDDP and HL-60/Dox. The reactivity of the
complexes with biological reductants was monitored by the NMR method. Furthermore, the
platinum uptake by the treated cells was examined on two types of cellular cultures: adherent and
suspension growing, and proteome profiling was conducted to track expression changes of key
apoptosis-related proteins in HL-60 cells. The general conclusion points to a possible cytoskeletal
entrapment of the bulkier bis-pyrene complex that could be limiting its cytotoxicity to adherent
cells, both cancerous and healthy ones.

W3cnenBaHuaTra Ha TMJarvHa- Oa3upaHU TPOTUBOPAKOBH JIEKAPCTBA HEMPEKbCHATO Ce
CTpeMSAT Ja pa3paldoTAT HOBH HEKIAcH4YecKH IiaarnHeHu komruiekcu. Pt(IV) mpemnexapctBara ca
Hal-o0eIaBaiuTe ¥ TEXHUAT MEXaHW3bM Ha JIEHCTBUE, aKTUBHUpAHE Ype3 PeAyKIHs ce M3CielBa
KaTo TMEepCIeKTHBa 3a T0-BHCOKAa CeNeKTHMBHOCT U  edektuBHOCT. Tyk mperncraBsmMe
MPOTUBOpPAKOBAaTa CHJIa W XUMHUUeckara peakTuBHOCT Ha Pt(IV) komrmuiekcu, oOpazyBanu upes
CBbp3BaHE Ha MHUpPEeH OyTHMpoBa KHCETWHA C UUCIUIATHH. Pe3ynraTuTe OT CKpUHUHTA 3a
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IUTOTOKCHYHOCT Ha 10 BHIa pakoBH KICTHYHHM JIMHHM M He3nokadecTBeHn kietku (HEK-293)
noka3par ctoiHocTH Ha ICsp TonkoBa HUCKH, KOJKOTO 50-70 nM 3a mono3amectenus Pt(IV)
KOMIUIEKC cpelny kiaeTbuHu JuHuu Ha jeBkemusi (HL-60 u SKW3) u pe3ucteHTHO Ha IIUCIUIATUH
npousBogao (HL-60/CDDP). HutepecHOTO €, 4e OHC-3aMECTCHHST KOMILIEKC € MPaKTHYECKH
HETOKCHYEH KaKTO 3a 3/IpaBH, Taka U 32 PAKOBU KJIETKH OT aJXe3UBHU TumoBe. HezaBucumo ot ToBa,
TOH IOKa3Ba BHCOKA ITATOTOKCUYHOCT CPeIly MyATupe3ucTeHTHr npousBogau HL-60/CDDP u HL-
60/Dox. PeakTuBOCIIOCOOHOCTTAa Ha KOMIUIEKCUTE C OMOJIOTMYHHU PEAYKTOPU CE€ CIEAH C MEeToja
SIMP. OcBeH TOBa, NOMTBIIAHETO HA TUIATHHA OT TPETHUPAHUTE KIETKU Oellle U3CieBaHO BbPXY /1Ba
TUMA KJIEThYHU KYITYpHU: aAXE3UMOHHH M CYCIIEH3MOHHHW, U Oellle MpOBEACHO MNpoduinpaHe Ha
MPOTEOMH, 32 J1a C€ MPOCIECASIT MPOMEHUTE B EKCIPECUsATAa HA KJIIOYOBH MPOTEUHU, CBBP3aHU C
aronto3a, B HL-60 xinerku. OOMIOTO 3aK/II0OYEHUE COYM KbM BB3MOXKHO IIUTOCKENIETHO YJaBsiHE Ha
M0-00eMHUCTHSI OUC-TIMPEHOB KOMIUIEKC, KOETO MOXE JIa OTPaHUYM HEroBaTa IUTOTOKCUYHOCT KbM
MPUJICTTHAIH KJIETKH, KAKTO PAKOBH, TaKa U 3/IPaBHU.

Codus,
05.02.2024 1.
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