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B1l. Yaneva Z., E. Simeonov, N. Rusenova, D. Ivanova, G. Nikolova, Y. Karamalakova,
C. Chilev and G. Beev. — Flavonoids extraction kinetics, antimicrobial activity and radical
scavenging potential of Bulgarian Woundwort (Solindago virgaurea L.), Separations, 2022,
9(2), art. number 27. IF2020 = 2.777 (Q3), SJR = 0,485 (Q2)

JleueGHOTO pacreHue 3matHa npbunna (Solidago virgaurea L.) ce xapakrepusupa C JUYypETHYHO,
AHTUMYTAr¢HHO, MPOTUBOBB3IMAJIUTECIIHO HeﬁCTBHe " CC€ Ipujara mnpu JEYCHUC Ha I/IH(I)GKI_[I/II/I B IIMKOYHUTEC
IbTHUIA, HepOJIMTHA3a, KAKTO M IPU JieueHWe Ha 3a0osisiBaHMsl Ha mpocrararta. llenta Ha HacTOSIIOTO
M3CIIe/IBaHe € Jla Ce aHaIM3Mpa KWHETHKaTa Ha eKCTPAaKIWS Ha KAaTeXWH, eNUTajoOKaTeXuH M KBEpLETHH,
M30JIMPAaHU OT EKCTPAKTH Ha ObJirapcka 3jlaTHa MPBYMIA, 32 Jla Ce OLCHU HelHMs aHTHOaKTepHalleH MOTEeHIINAI
Ha JCWCTBHUE Cpelry 4eTupu OakTepuamHu mama (Staphylococcus aureus ATCC25923, Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853 u Bacillus cereus), kakTo 1 HeWHUS aHTHOKCHIAHTEH KaITalUTET
W NOTEHIMAaJ 32 YJAaBsiHE HA PAJUKaloBH CTPyKTypH. KoHueHTpamuurte Ha (DIaBOHOMIOHTE B EKCTPaKTHTE,
MOJyYeHH NPH PA3IMYHH SKCTPAKIIMOHHU YCIOBHS (Pa3TBOPHUTEI, TEMIIEpaTypa, BpeMe Ha €KCTpakius) Osixa
ompe/eieHn Ype3 HoBopaspaboTenu oT Hayunusi ekunl RP-HPLC-PDA meromonoruu. MeToasT Ha audyy3ust
npe3 arapa Oelle NMPUIOKEH KaTo METOJ 3a OIEHKAa Ha aHTHOAKTepHajHaTa aKTUBHOCT Ha PACTHUTEIHUTE
exctpakTu. Iloxyuenute exctpaktu B 70% EtOH mpu 20 °C moka3BaT 3HaYHTEIHO [T0-BHCOKA aHTHOAKTEpHaTHA
AKTUBHOCT CpEIIly XpaHWUTe MaTOreHHu OakTepuu S. aureus u P. aeruginosa, B cpaBHEHHE C TE3W TOIYUICHH TIPH
70% 1 98% EtOH u crotBetHO 1ipu 30° C 1 20° C Temmepatypu. JIeueOHOTO pacTeHre POSBIBA 33JOBOJIUTEIICH
AQHTHUOKCHJIAaHTEH NOTEHIMA U paJiiKajl-yJaBsia aKTHBHOCT.
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The medicinal plant woundwort (Solidago virgaurea L.) characterizes by diuretic, antimutagenic, anti-
inflammatory activity and it has been applied for urinary tract, nephrolithiasis and prostate disorders treatment.
The aim of the present study was to analyze the extraction kinetics of catechin, epigallocatechin and quercetin
from Bulgarian woundwort extracts, to assess the antibacterial potential of the medicinal plant extracts against
four bacterial strains (Staphylococcus aureus ATCC25923, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853 and Bacillus cereus), their antioxidant capacity and radical scavenging potential. The
concentrations of the flavonoids in the extracts obtained at different extraction conditions (solvent, temperature,
extraction time) were determined by newly-developed by the scientific team RP-HPLC-PDA methodologies. The
agar well diffusion method was applied to evaluate the antibacterial activity of the plant extracts. The 70% EtOH
extracts at 20 C displayed significantly higher antibacterial activity against the foodborne pathogenic bacteria S.
aureus and P. aeruginosa as compared to the 70% and 98% EtOH extracts at 30° C and 20° C, respectively. The
medicinal plant exhibited satisfactory antioxidant potential and radical-scavenging activity.

B2. Yaneva Z., D. Ivanova, G. Beev and K. Besheva. 2020. Quantification of catechin in
Acacia catechu extract by non-derivative, first derivative UV/Vis spectrophotometry and FT-
IR spectroscopy, Bulgarian Chemical Communications, 52, 41 — 47. SJR2020 = 0,179 (Q4).

IlenTa Ha HACTOSIIOTO M3CIIEABAaHE OEIIe Jla Ce OINPEAEIH KOJIMYECTBEHO HA KATEXHH B M3CYIIEH 4pe3
IMyJIBEpU3HUpPaHE EKCTPAKT OT Acacia catechu, upe3 mpunarane Ha HenponsBoaHa (ND), mppBa npomssogna (FD)
UV/Vis cuekrpodoromerpust u FT-IR cnextpockomus. Meromonorusta Ha ND mpu pH = 7,9 ce nokaza xato
Hal-d4yBCTBHUTENHATA, JIMHEHHA, MpEIH3HA, NMPOCTa M TOYHA METOJWKA CPEJ BCHYKHM IPHUIAraHd METOAH.
ChabppKaHHETO HA KaTEXWH B JIBE CepHM OT Mo 12 pa3TBopa OT ekcTpakT Ha Acacia catechu (70% EtOH)
crotBeTHO Tipu pH = 4.0 u pH = 7.9, ce ompenens upes Beue paspadorenure UV/Vis ND metosu.
CraTtucTHUECKUTE aHAJIN3U MEXy eKCTIEpIMEHTAIHUTE JaHHU OT JIBETE CEpUH, IIOIY4YEeHHU OT JABETE TEXHUKH, Ce
0Ka3axa CTaTUCTUYECKH 3HauMMHU. Hali-BUCOKOTO ChAbp)kaHHE Ha KAaTEXUH B HEpa3peIeHHsI eTaHOIOB eKCTPAKT
Ha Acacia catechu e komudecTBeHo ompeneneHo kato 169,88 mg/L mpu pH = 7,9 u 171,52 mg/L npu pH = 4,0.
Cpasaurenaute aHamm3n Ha FT-IR criektpure Ha 4icT KaTeXWH U eKCTPAKT OT Acacia catechu B mpaxooOpa3Ha
(opMa ¥ He3HAUUTEITHUTE OTKJIOHCHHMS B IIMPUHATA U NHTEH3UTETA Ha JICHTUTE, HEChbMHEHO JI0Ka3axa BUCOKOTO
ChIbp)KaHNE HAa €CTECTBEHMS AaHTHOKCHUIAHT B PACTHTEIHHS €KCTPAKT. [locIeTHOTO 3aKiIfoueHne ce TTOIKPETIs
OT YCTaHOBEHHsI 3HAUNTEJIEH CPE/ICH MPOLIEHT Ha Bh3cTaHOBsABaHE (97,17%) Ha KaTeXWH B CypOBHS paCTUTEICH

eKCTPAaKT.

The aim of the present study was to quantify catechin in spray-dried extract of Acacia catechu by applying
non-derivative (ND), first derivative (FD) UV/Vis spectrophotometry and FT-IR spectroscopy. The ND
methodology at pH = 7.9 demonstrated to be the most sensitive, linear, precise, simple and accurate among all
applied methods. Catechin content in two series of 12 Acacia catechu extract solutions (70% EtOH) at pH = 4.0
and pH = 7.9, respectively, was determined by the developed UV/Vis ND methods. The statistical analyses
between the experimental data sets obtained by both techniques proved to be statistically significant. The highest
catechin content in the non-diluted ethanol Acacia catechu extract was quantified as 169.88 mg/L at pH = 7.9
and 171.52 mg/L at pH = 4.0. The comparative analyses of the FT-IR spectra of pure catechin and Acacia catechu
extract in powdered form and the insignificant bands width and intensity deviations proved undoubtedly the high
content of the natural antioxidant in the plant extract. The latter conclusion was sustained by the established
significant average percent recovery (97.17%) of catechin in the raw plant extract.
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B3. Simeonov, E., Yaneva, Z., Chilev, Ch. 2018. Kinetics of green solid-liquid extraction of
useful compounds from plant materials - Kinetics coefficients and modelling. Green
Processing and Synthesis, 7(1), 68-73. IF2018 = 1.128; Scimago Q2; Web of Science Q3;
https://doi.org/10.1515/gps-2016-0179

Pa3paboTeH e MaTeMaTHYeCKH MOJIET 3a MOJCIHPAHe Ha eKCTPAKUKUs OT TBBpAO (da3a. M3cnensanu ca nse
cuctemu Cucrema I Nicotiana tabacum L.-Boaa u cuctema Il Geranium sanguineum L.-Boga. [IpoyueH e epekTsT
Ha CKOpPOCTTa Ha pa30bpKBaHE MO OTHOLICHHE HAa PEeXKMMa Ha MPOIEca HA EKCTPAKIHs, KAaTO TPAaHUYHHTE
CTOMHOCTH Ha BbTpenHa nudysusra 3a Cucrema I u Cuctema II Gsixa onpenenenn. KuneTikara Ha eKCTpakIus
W 3a JBeTe CHCTEMH MpH OIpelelicHa TEXHOJOTHYHM TMapaMeTpH (TeMmeparypa W XUAPOMOAyn) Oere
eKCIICPUMEHTATIHO m3ciieqBano. CTOMHOCTUTE HAa YACTHHS MAacONpPEHOCeH KoehHuueHT, k, Osxa ompeaeneHu
4pe3 METO/] Ha PeJOBEH PekuM. UeTHpU-apaMeTpHieH eMIIMPHYIEH MOIET 3a MPEIKCaB3aHe Ha Koe(eHneHTa
Ha edextnBHA IUQy3ns, Derr Oerre chimo e mpencTaBeH. AIEKBAaTHOCTTa Ha MoOJENa € BepHPHIUpaH C

CKCIICPUMEHTAJITHUTE JaHHU U TIOKa3Ba MHOT'O ,H06p0 CBbBIIaJICHUC.

A mathematical model for modeling solid-liquid extraction from plants was developed. Two extraction
systems, System | Nicotiana tabacum L.-water and System Il Geranium sanguineum L.-water, were investigated.
The effect of agitation rate on the mode of the extraction process was studied, as the limit values in the case of
internal diffusion for System | and System Il were determined. The Kkinetics of extraction for both systems at
determined technological parameters (temperature and solid/liquid ratio) was experimentally investigated. The
values of the partial mass transfer coefficient, k, were determined by the Regular regime method. A four-
parameter empirical model for prediction of the effective diffusivity, Desr, was also presented. The model
adequacy is verified with the experimental data and shows very good coincidence.

B4. Yaneva Z., D. Ivanova and N. Popov, 2021. Clinoptiolite microparticles as carriers of
catechin-rich Acacia catechu extracts: Microencapsulation and in vitro release study,
Molecules, 26(6), art. number 1655. IF220 = 4.412 (Q2), SJR = 0,782 (Q1); DOI:
10.3390/molecules26061655; https://www.mdpi.com/1420-3049/26/6/1655.

OcHOBHaTa e Ha HACTOSIIOTO M3CIICABAHE € JIa Ce aHAIM3HPA MUKPOKAICYJIMPAHETO, KalauTeTa Ha in
vitro ocBoOok1aBaHe u e()EeKTUBHOCTTAa Ha OOTaTHAT Ha KaTEXHWH EKCTPakKT OT Acacia catechu ¢ momorra Ha
mukpouactuu Clinosorbent-5 (CLS-5), upes mpunarase Ha 3a1b1009€HN TOAPOOHN aHATN3H H MATEMATHIECKO
MOJIeNIMpaHe Ha EHKAINCYJIMPaHeTO M KWHEeTHKaTa Ha in Vitro ocBOOOXKAaBaHe Ha MOJU(EHOI-MUHEepaIHaTa
KOMITO3UTHA cucTeMa. EHkancyiupaHeTto Ha OnoduaBaHoia M e(EKTUBHOCTTa Ha HErOBOTO OCBOOOJK/IaBaHE
BBPXY/OT MHHEpaJHATa MaTpuila 0sfXa OICHCHH UYpe3 COPOIMOHHU EKCIICPUMEHTH W HHTEPIPETATUBHO
MOJIeNMpaHe Ha eKCIIEPUMEHTATHUTE JaHHU. [[0OBEPXHOCTHHUTE U CIIEKTPAITHH XapaKTEPUCTUKU HA €CTECTBEHOTO
OMOAaKTHBHO BEIIECTBO, KAKTO W HAa HEOPTaHMYHUS MHKPOHOCHTEN ca ompeneneHu upe3 Fourier Transform
Infrared Spectroscopy (FTIR) u wupe3 Ultraviolet/Visible (UV/Vis) crnektpodoTOMETpUYHH aHATH3H.
MaxkcuManHaTa CTEIeH Ha MUKPOKAIICYJTMpaHe Ha KaTeXHH B Kucena cpena e 32%. KuaeTnaHOTO IpoyvBaHe Ha
in vitro ocBoOOXJaBaHETO My B CHMYyJMpaHa cromamHa cpena 6e3 ensumu (pH = 1,2) morBbpam 88%
MakcuMaliHa e()eKTHBHOCT Ha OCBOOOK1aBaHe, MOCTUTHATa ciell 24 yaca. [I[podmrsT Ha in vitro 0cBoOOX1aBaHe
MOKa3Ba, ue pazpaboTeHara MUKpocHcTeMa OHOQIIaBaHO/ KIMHONTHIIONUT OCUTYPSIBAa MPOIBIDKUTEHO in Vitro
MOBEICHUE HA OCBOOOXKAaBaHe HAa KaTeXxuH, 0e3 MbpBoHavYaIeH e(eKT Ha B3pUB. CIeI0BaTEIHO Pe3yATATUTE OT
HACTOSIIOTO M3CJIE/BAHE Ca OT ChIIECTBEHO 3HAYCHHUE 3a Ju3aiiHa M pa3paboTBaHe Ha WHOBATHBHH KAaTEXHH-

CLS-5 MHUKPOHOCHTEIIHU CUCTEMH 3a MPUIOKEHHE B XyMaHHATa U BETepUHAPHATA ME/IUI[MHA.
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The main goal of the present study was to investigate the microencapsulation, in vitro release capacity and
efficiency of catechin-rich Acacia catechu extract by Clinosorbent-5 (CLS-5) microparticles by in-depth detailed
analyses and mathematical modelling of the encapsulation and in vitro release kinetics behaviour of the
polyphenol-mineral composite system. The bioflavanol encapsulation and release efficiency on/from the mineral
matrix were assessed by sorption experiments and interpretative modelling of the experimental data. The surface
and spectral characteristics of the natural bioactive substance and the inorganic microcarrier were determined by
Fourier Transform Infrared Spectroscopy (FTIR) and Ultraviolet/Visible (UV/Vis) spectrophotometric analyses.
The maximum extent of catechin microencapsulation in acidic medium was 32%. The in vitro release kinetics
study in simulated enzyme-free gastric medium (pH = 1.2) approved 88% maximum release efficiency achieved
after 24 h. The in vitro release profile displayed that the developed bioflavanol/clinoptilolite microcarrier system
provided sustained catechin in vitro release behavior without an initial burst effect. Thus, the results from the
present study are essential for the design and development of innovative catechin-CLS-5 microcarrier systems
for application in human and veterinary medicine.

B5. Yaneva, Z., N. Georgieva, and A. Pavlov, A. 2016. Low-temperature plasma-modified
zeolite vs. natural Bulgarian zeolite - comparative physicochemical, spectrophotochemical and
Fourier Transform Infrared Spectroscopy studies. Macedonian Journal of Chemistry and
Chemical Engineering, 35(1), 97-105. IF216 = 0.612; Scimago Q3; Web of Science Q4;
http://dx.doi.org/10.20450/mjcce.2016.850.

B ToBa u3cnenBane mpoyuBamMe M CpaBHsIBaMe (H3MKOXUMHYHUTE U MOP(OJOTMYHU CBOMCTBA, KAKTO U
COpOLIMOHHUS TOTEHIMANl Ha ecTecTBeH Obarapcku 3eonuT (NBZ) u HuckoremmepaTypeH IIIa3MeHO-
moauduimpan 3eonut (LTPMZ). NBZ Geme 06paboteH ¢ HUCKOTEMIIepaTypHa Ibroa mia3ma. EBomoupanero
Ha MoIUGUKAIMKUTE Oelie MPOCICACHO C MOMOINTa HAa WH(paUYepBeHA CIIEKTPOCKOMUSA ¢ TpaHchopMmalus Ha
®ypue (FTIR), ynrpaBuoneToBo-Buauma crekrpodoromerpuuna (UV-VIS), GpusnkoxumMuyHu M cOpOLHOHHN
n3CIIe/IBaHNs. AHAIM3UTE C JUTMTAJICH MHKPOCKOI JOKa3axa, 4e KPHCTAJHOCTTA, JINCTOBATa CTPYKTYpa H
TEKCTypHHUTE CBOWCTBAa HAa €CTECTBCHMS MaTepHajl He ca IMOBJIMSHHM 3HAYMTEIHO OT IIa3MeHara oOpaboTka.
CpaBuuresnHuTe aHanu3u Ha nomydennte FTIR cmektpm nokasaxa, ue rura3MeHaTta oOpaboOTKa NMpHYHMHSBA
pasmnagaHe Ha CHIOKCAHOBM TPYNHU IO IOBBPXHOCTTA Ha 3€0JMTa M NPEIU3BHKBA 00pa3yBaHETO HAa HOBH
CWJIAHOJIOBH Tpymu 1o prOoBere Ha muHepaia. Crmopen UV/VIS u FTIR mnpoyuBanusita 3a copOums Ha
Rhodamine 6G (Rh6G), LTPMZ noka3Ba no-Bucok auHUTET KbM KaTHOHHOTO Oarpuio B cpaBHeHHe ¢ NBZ.
ToBa mpoyuBaHe N0OKa3Ba, 4e HUCKOTEMIIEpaTypHH IJIa3MEeHU 00pabOTKK MOTaT Ja ce M3I0JI3BaT 33 aKTUBHPaHE

Ha 3€0JIUTH C LEJI NPUITOKEHUMOCTTA UM B cq)epaTa Ha Ora3BaHC Ha OKOJIHATa Ccpe€aa.

In this study, we investigate and compare the physicochemical and morphological properties, as well as the
sorption potential, of a natural Bulgarian zeolite (NBZ) and a low-temperature plasmamodified zeolite (LTPMZ).
The NBZ was treated with low-temperature arc plasma. The evolution of the modifications was followed using
Fourier transform infrared spectroscopy (FTIR), ultraviolet-visible spectrophotometric (UV-VIS),
physicochemical and sorption studies. Digital microscope analyses proved that the crystallinity, sheet structure
and textural properties of the natural material were not significantly affected by the plasma treatment. The
comparative analyses of the obtained FTIR spectra showed that the plasma treatment caused the breakdown of
siloxane groups at the clay surface and induced the formation of new silanol groups at the clay edges. According
to the UV/VIS and FTIR studies of Rhodamine 6G (Rh6G) sorption, the LTPMZ displayed a higher affinity to
the cationic dye compared to the NBZ. This study demonstrates that low-temperature plasma treatments could
be used to activate zeolites for environmental applications.
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B6. Yaneva, Z., N. Georgieva and M. Staleva. 2016. Development of D,L-a-tocopherol
acetate/zeolite carrier system: equilibrium study. Monatshefte fur Chemie, 147(7), 1167-1175.
IF2016 = 1.282; Scimago Q2; Web of Science Q3; https://doi.org/10.1007/s00706-016-1714-x.

[IInpokoTo n eheKTHBHO OMOMEIMIIMHCKO IPIJIOKECHHE Ha 3COJIMTHUTE MaTEpHald IPOBOKHpPA TpeE3
MIOCJIEIHUTE TOANHN PA3BUTHETO HA HOBA TCHACHINS B OMOMEIUIMHCKATE HAYKH U MHXEHEPCTBOTO, & HIMCHHO
pa3paboTBaHETO Ha MHOBATUBHHM CHUCTEMH 3a JIOCTaBKa Ha JIEKapCTBa, Oa3MpaHW Ha 3COJNIMTHU MaTepuallu.
Hacrosimoro u3cnensane aHaiu3upa npolec 3a pa3paboTBaHe Ha HOBAa CHCTEMa aHTHOKCHAAHT-HOCHUTEIN, KaTo
ce aklEeHTHpa BbpXy CTENeHTa Ha eHkarcyiupaHe Ha D,L-a-Toxodepon amerar B paMKHUTE Ha €CTECTBCHHUS
3€0JIUT M BbPXY MEXaHHM3Ma Ha HeroBarta copOLus npu paBHOBecHH ycioBus. [Iposenenu ca UV/Vis, FT-IR,
SEM ¥ NOTCHIMOMETPUYHH aHAIW3M, 32 Ja CEe OCUTYpAT JaHHU 3a CHEKTPAIHUTE, MOP(OJOTHMYHU H
(U3MKOXUMHUYHN XapaKTepUCTUKH Ha HoBa D,L-a-Tokodepon amerar/3eoinWTHa IpeHAcAIla CHCTEMA.
ExcrieppuMeHTamTHUTE H30TEPMHU Ha COPOLIMOHHOTO PAaBHOBECHE Ca ONMCAHH C JIECET MaTEMaTHUECKH MOJIENIa Upe3
HeNVHeHN aHamm3n. M3cnenBaH e epexThT Ha pH BBpXy cekrpure Ha abcopbuns Ha D,L-a-Tokodepor anerat
U BBPXY HETOBOTO aJICOPOIIMOHHO MOBEACHHE. MaKCUMAaIHUT IOCTUI'HAT PAaBHOBECEH COPOLMOHEH KamanuTeT
Ha 3€0JIUTa CIPSIMO AHTUOKCUIAHTA € (Omax = 9,9 png/mg. WMHTerpaTMBHMTE aHaIM3W Ha CTOMHOCTHTE Ha
koeduIeHTHTE Ha Kopeauus U QyHKIUHUTE Ha TPelIKa 3ae/IHO C pe)KUMa Ha eKCIIepUMEHTalHaTa U MOJIe/IHATa
H30TePMH YCTaHOBHXA, ue Momenute Ha Sips u Redhead Haii-mo0pe mpeacTaBiT paBHOBECHOTO COPOIIMOHHO

NOBCACHUEC Ha U3CJICIBaHaTa CUCTCMaA.

The wide and efficient biomedical applications of zeolite materials provoked, in recent years, the
development of a new trend in biomedical sciences and engineering, namely the development of innovative
drugdelivery systems based on zeolite materials. The present study investigated a process for the development of
a new antioxidant—carrier system, emphasizing on the extent of D,L-a-tocopherol acetate encapsulation in the
framework of natural zeolite and on the mechanism of its sorption at equilibrium conditions. UV/Vis, FT-IR,
SEM, and potentiometric analyses were conducted to provide data on the spectral, morphological, and
physicochemical characteristics of a novel D,L-a-tocopherol acetate/zeolite carrier system. The experimental
sorption equilibrium isotherms were described by ten mathematical models by means of non-linear analyses. The
effect of pH on the absorption spectra of D,L-a-tocopherol acetate and on its adsorption behavior was studied.
The maximum achieved equilibrium sorption capacity of zeolite toward the antioxidant was Qmax = 9.9 pg/mg.
The integrative analyses of the values of the correlation coefficients and error functions together with the mode
of the experimental and model isotherms established that Sips and Redhead models best represented the
equilibrium sorption behavior of the studied system.

B7. Yaneva, Z.L., N. Georgieva, L. Bekirska and S. Lavrova, S. 2018. Drug mass transfer
mechanism, thermodynamics, and in vitro release kinetics of antioxidant-encapsulated zeolite
microparticles as a drug carrier system. Chemical and Biochemical Engineering Quarterly,
32(3), 281-298. IFx1s = 0.859; Scimago Q2; Web of Science Q3;
https://doi.org/10.15255/CABEQ.2018.13109.

Ienta Ha HACTOSAIIOTO U3CJICABAHE € Ja ce Pa3pabOTH HOBA CHCTEMa 3a JOCTABSHE Ha JIEKAPCTBAa BUTAMHH
E-3conuT W Ja ce W3cienBa MEXaHHM3MA Ha MAcOIPEHOCA Ha EHKANCyJMPaHeTO W OCBOOOKIABAHETO Ha
AHTHOKCHJIAHTa BBPXY/OT MHHEpaJHATa MAaTPHUIlA Ype3 TEPMOAMHAMHYHH M KHHCTHYHH EKCIICPUMCHTH 32
copOrusi/aecopOuss W MareMaTHudecko MOJAETUpaHe Ha EKCIepUMEHTATHH JaHHHW. [IOBBPXHOCTHHTE,

MOp(bOJ'IOFI/I‘-IHI/ITC 1 CIOCKTPATHUTEC XapaKTCPUCTUKN HA BUTaAMHWHA U 3€0JIMTA CC ONPEACIIAT YPE3 TUTPYBAHE HaA
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Boehm, SEM, FTIR u UV/Vis cniekrpodoroMmeTpuuHn aHamu3u. Berpemnara audy3us He Gelre eTMHCTBEHUS
CKOPOCTOOIPEEIISIL MEXaHU3bM, Thi KaTO KHHETHYHHSAT MOJEN OT CMECEH IOPSABK Ce XapaKTepusupa ¢ Haid-
BHCOK KoepuuueHT Ha perpecus (R?) u Haif-mucku croiimoctu Ha rpemkure SSE, MSE, RMSE u AIC.
TepMOAMHAMUYHOTO H3CJIEBaHE MOTBBPAN CHAOTEPMUYHUS XapaKTep Ha Ipolieca Ha CIIOHTAHHO KarcCyIupaHe
U TIOBHILICHATA CTEIICH Ha IIPOM3BOJIHOCT HA TPAHMYHATA IIOBEPXHOCT TBBPJO BELIECTBO-TEYHOCT. PesynTaTure
ot in Vitro ocBoboxxmaBaneTo Osixa Haii-moOpe MOIETUPAaHH C MOICIUTE C HyJCB IMOPSIBK M CHIMOHIATHHUS
Mozen. [lodydeHuTe pesynTaTH ca OT CBHIISCTBEHO 3HAYCHHE 3a pa3pabOTBaHETO Ha MHOBATUBHHU CHCTEMH

HOcHTeIH Ha BuTaMuH E 3a TIPHWIOKCHNUE B XyMaHHaTa U BETCPUHAPpHATAa MEANIINHA.

The aim of the present study was to develop a new vitamin E-zeolite drug carrier system, and investigate
the mass transfer mechanism of the antioxidant encapsulation and release on/from the mineral matrix by
thermodynamic and kinetics sorption/desorption experiments and mathematical modelling of the experimental
data. The surface, morphological and spectral characteristics of the vitamin and the zeolite were determined by
Boehm titration, SEM, FTIR and UV/Vis spectrophotometric analyses. Intraparticle diffusion was not the only
rate-limiting mechanism, as the mixed-order kinetics model gave the highest regression coefficient (R2) and
lowest SSE, MSE, RMSE, and AIC values. The thermodynamic study confirmed the endothermic nature of the
spontaneous encapsulation process and increased degrees of randomness at the solid-liquid interface. The in vitro
release results were best modelled by the zero-order and sigmoidal models. The results obtained are essential for
the development of innovative vitamin E-carriersystems for application in human and veterinary medicine.

B8. Yaneva, Z.L. 2019. Nonsteroidal anti-inflammatory drug solid-state microencapsulation
on green activated carbon — Mass transfer and host-guest interactions. Chemical and
Biochemical Engineering Quarterly, 33(2), 249-269. IFx19 = 0.960; Scimago Q3; Web of
Science Q3; https://doi.org/10.15255/CABEQ.2019.1656.

Hacrosmioro mpoyuyBaHe H3CiIe[Ba KamaluTeTa Ha ,,3€JCH” aKTHBEH BBIVICH, MOJYYCH OT ILUIOJOBU
KOCTHJIKH upe3 mapaora3oBo aktuBupane (ACSTA) KaTo HOCHTEN Ha HECTEPOMIHOTO MPOTHBOBBH3IATUTEIHO
nekapctBeHo cpeacttBo (NSAID) ubynpoden (IBU) u oreHsBa B3auMOJCHCTBUATA MEXKIY MPCHOCHTENS U
aKTHBHATA CyOCTaHIMs U MAaCONPEHOCTHUTE MEXAHW3bM/M Ha MHUKDPOKAIICYJIMPaHe Ha JIEKapCTBOTO M IN Vitro
npolriecy Ha 0CBOOOXk1aBaHe. 3cneqBanusaTa Ha MacOOOMEHa O4epTaBar, 4e IpolechT Ha Kancynupane Ha IBU

BbpXy ACSTA MHKpOYaCTHIN ce KOHTPOJIMpa IPETMMHO OT BbTpelIHa An(y3Hs B YaCTHIUTE HA TBBpaaTa (asa.

The present study investigated the drug-carrier capacity of green activated carbon derived from fruit stones
by steam-gas activation (ACSTA) towards the nonsteroidal anti-inflammatory drug (NSAID) ibuprofen (IBU),
and assessed the host-guest interactions and mass transfer mechanism/s of the drug microencapsulation and in
vitro release processes. The mass transfer studies outlined that the process of IBU encapsulation on ACSTA
microparticles was predominantly controlled by intraparticle solid phase diffusion.

B9. Yaneva Z., E.B. Simeonov and D.G. Ivanova. 2020. In vitro ultraviolet-B radiation
mediated antioxidant response of Bulgarian Goldenrod (Solindago virgaurea L.) extract,
Bulgarian Chemical Communications, 52, 33-40. SJR2020 = 0,179 (Q4).
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VYepexpamoro yntpaBuoieroBo B (UVB) mpucHHMe ¢ BakHa 4acT OT CIBHYCBHS CJICKTPOMArHUTCH
CHEKTBHpP, YUITO CE30HHU U JBIATOCPOYHM HUBA BEPOSITHO ILI€ OCTAaHAT MOBUIIEHU 3a JECCETHJICTHS HANpes.
[Topaau BUcOKaTa 4yBCTBHTENIHOCT Ha pacteHuaTa kbM UVB panuanus, Te TpsiOBa na pearupaT 0bp30, 3a j1a
HaMaJsAT 00pa3yBaHUTE Ha IIOBBPXHOCTTA peakTHBHU Kuciopoanu Buaose (ROS). IToBumennte HuBa Ha ROS
Ha KJIETHYHO HMBO NPUYMHSABAT OKHCIISIBAHE Ha IIPOTEHHH, JIMITUAN U APYTH OMOMOJIEKYIIH, KaTO 110 TO3U HAYWH
3acTpamaBaT (PyHKINOHAIHOCTTA U IIEIOCTTa HA €H3UMHUTE CUTEMH M KJIETHhUYHH MEMOpaHN KOMIIOHEHTH.

HacrosmoTto mpoydBaHe 3a MBbPBH IBT CHOONIABA 3a paJKal-yJaBsaTa, aHTHOKCHAAHT-3aIUTHATA
aKTHUBHOCT W CTaOWMIIHATa CTPYKTypa Ha eKCTpakTa moiyder ot Solidago virgaurea L. nmpean u cien u3narane Ha
UVB pamnanus. CbeecraBbT Ha XxuMuuecku ynucTus (97 %) eKCTpakT ce yCTaHOBsBa B HEOOpaOOTEHHTE U B
tperupanute ¢ UVB mpodu upes RP-HPLC ananus. Upes nupextna EPR cnexTpockomust ce ycraHoBHxa
enuauuHU cumerpruHu EPR curnanu kakro B HeoOpaboTenu npodu (g = 2,0043 + 0,0003), Taka u B 00paboTeHH
¢ UVB mpo6u (g = 2,0054 + 0,0002). UaTen3urera Ha EPR curnanuTe Ha 1BaTa EKCTpaKTa MOKa3BaT Bh3MOXKHO
oOpasyBaHe Ha CTaOWJIHM paguKaiHHu CTPYKTypH. TpsOBa na ce oTOenexy, 4e B eKCTpaKTa ca PEerucTpUpaHu
cTaOWITHN pagiKallHU CTPYKTypH 2 u 6 Mmecena cien UVB-uaaymumpanoto oxucieHne. OCBeH TOBa, KaKTO
HeTpeTupanute, Taka 1 UVB-o0rpueHnTe eKCTpakTH oT S. virgaurea L. moka3axa mo0pe m3pa3eHl ClIOCOOHOCTH
3a ynaBsiHE Ha paJuKald W aHTHOKCHAAHTHO-TIPOTCKTHBHH CBOMCTBA CpEIly PEaKTHBHHU BHIOBE KaTO a30TCH
okcun (NO), pemymupamiy areHTH, HeeH3UMEH 2,2-a3uHoOuc (ABTSe+) cTpyKkTypH, CYNEpOKCHICH aHHOH
panukan u DPPH crabunan panmkann. Hactosmure pe3ynTaTi XapakTepu3upaT eKCTpakrta oT S. virgaurea L.
kato oOemaBan ROS-ynaBsm antHokcugant ¢ UVB-3amuTHu cBolicTBa M oyepTaBaT Objeliata My
MIPUII0AKHUMOCT 32 pa3pabOTBaHETO HA HOBU CIIBHIIE3AIUTHU MEIUKaMEHTH.

Damaging Ultraviolet B (UVB) radiation is an important part of the solar electromagnetic spectrum, which
seasonal and long-term levels are likely to remain elevated for decades to come. Due to the high sensitivity of
plants to UVB radiation, they need to react quickly to minimize surface reactive oxygen species (ROS) mediation.
The increased levels of ROS, at cellular level, causes oxidation of proteins, lipids, and other biomolecules, thus
jeopardizing enzymes and cell membranes functionality and integrity.

The present study for the first time reported the radical-scavenging, antioxidant-protective properties and
stable structure of Solidago virgaurea L. extract before and after exposure to UVB radiation. The composition of
the chemically pure (97 %) extract was established in the untreated and in the UVB-treated samples by RP-HPLC.
By direct EPR spectroscopy, single symmetrical EPR signals were established in both untreated samples (g =
2.0043 £ 0.0003) and UVB-treated samples (g = 2.0054 + 0.0002). The intensities of the EPR signals of both
extracts demonstrated a possible formation of stable radical structures. It should be pointed out that stable radical
structures were registered in the extract 2 and 6 months after the UVB-induced oxidation. Furthermore, both
untreated and UVB-irradiated S. virgaurea L. extracts showed well-expressed radical-scavenging abilities and
antioxidant-protective properties against reactive species such as nitric oxide (NO), reducing agents, non-
enzymatic 2,2-azinobis (ABTS<+) structures, superoxide anion and DPPH stable radicals. The current results
characterize the S. virgaurea L. extract as a promising ROS-scavenging antioxidant with UVB-protective
properties, and outline its future applicability for the development of new photo-medications.

B10. Nikolova N., D. lvanova, and Z. Yaneva. 2022. In vivo radioprotective potential of
newly synthesized azomethine and styrylquinoline derivatives and a natural polyphenol: a
preliminary study, Life-Basel, 12(3), art. number 346. 1F2020 = 3.817 (Q2); DOI:
10.3390/1ife12030346; https://www.mdpi.com/2075-1729/12/3/346.
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IlenTa Ha HAcTOAIIOTO M3CJEIBAHE € Jja CE aHAJIM3Mpa PaJUONPOTEKTHBHATA aKTHBHOCT Ha CHIIMMApHH,
pactuTesnHa CyOCTaHIMA C XEeNaTONPOTEKTHBHA aKTHBHOCT, KAKTO M HA YETHPH HOBOCHHTE3MPAaHU CTPYKTYPHHU
MIPOM3BOJIHYM HAa a30METHHU HA aHTPAHWJIOBA KHCEJIMHA M AJIKWI-2-CTHPHIXMHOJIMHOBA KUCEIMHA U /1 CE OLEHU
BIMSHHETO Ha BHMJAa Ha pa3TBOPUTENs] M Ha Jl03aTa Ha OWOAKTUBHOTO CBHEAMHEHHE BBPXY In Vivo
PaauIPOTEKTUBHUAT UM NoTeHnral. [lmpxose ot Buma Wistar ¢ termo 110—120 g 6gxa n3mon3BaHu MpH in Vivo
excriepuMeHTHTe. [leTHageceT MHUHYTH cliel i.p. MH)XKEKTHPaHEe Ha ChEIAUHCHUATA, ONHUTHHTE >KUBOTHH Osxa
obrpuenn ¢ 8 Gy. Pesynrarure mokassar, ue chemuaeHnero 2-{[(3,5-1uxuapo-2-XuapoKkcupeHUIT)METHIICH |
aMIHO } -OeH30eHa KHcenrnHa B 103a 0T 60 mg/kg TereCHO TEeTIo MPOosIBSIBa Hali-BUCOK PaIHOTPOTEKTUBCH €EKT,
JIOKAaTO €CTECTBEHHAT EKCTPAKT CHIIMMAapHH HE HPOSBSBAT PaJHONPOTEKTUBEH IOTCHIHAN, TOPU IIPH BHCOKH

A03u.

The aim of the present study was to investigate the radioprotective activity of silymarin, a plant substance
with hepatoprotective activity, of four newly synthesized structural derivatives of anthranilic acid azomethines,
and alkyl-2-styrylquinolinic acid, as well as to establish and assess the influence of the solvent type and bioactive
compound dose on the in vivo radioprotective potential of the natural and novel synthetic compounds.
MaleWistar strain rats weighing 110-120 g were used for the in vivo experiments. Fifteen minutes after i.p.
injection of the compounds, the experimental animals were irradiated by 8 Gy. Results indicate that the compound
2-{[(3,5-dihydro-2-hydroxyphenyl)methylen] amino}-benzoic acid in a dose of 60 mg/kg body weight exhibited
the highest radioprotective effect, whereas the natural extract silymarin did not manifest radioprotective potential,
even in high doses.

% PestoMera Ha Hay4yHU NyONMKalMK, B W3TaHUSA peQeprpaHd M HWHICKCHPAHU B
CBETOBHOM3BECTHH 0Oa3u JaHHW ¢ HayuHa mHpopmanus (Web of Science m Scopus),
OTHACAIIM CE€ KbM TIpyma oOT moka3arejd I OT MHHUMAIHUTE HAIMOHAIHU U
JOBbPHUTCIIHU M3HUCKBAHUA KBbM HaydYHaTa M npenoaaBarejiCKkaTa I[eﬁHOCT Ha
KaH/IMIaTHTE 3a 3a€MaHe Ha aKkaJleMUIHa JUThXKHOCT "mipodecop”.

(nyoauxayuu uzevbH oucepmayuoren mpyo 3a npudoousane na OHC “0oxmop”)

I'l. Yaneva, Z. And N. Georgieva. 2014. Study on the physical chemistry, equilibrium, and
kinetic mechanism of Azure A biosorption by Zea mays biomass. Journal of Dispersion
Science and Technology, 35(2), 193-204. IF2014 = 0.85; Scimago Q2; Web of Science Q4;
https://doi.org/10.1080/01932691.2013.780242.

Uzcnensan e MexaHU3MBT Ha OnocopOmms Ha Azure A (AA) ot Ouomacara Zea mays (ZMB). Xumudanara
MTOBBPXHOCT ¥ MOp(oJoTHsiTa 0siXa XapaKTepU3UPaHU C MOTCHIMOMETPUYHO TUTpyBaHe, pH Ha HyIeB 3apsi,
FTIR u MHKpOCKOIICKH aHanu3. J[aHHWTE 3a PaBHOBECHETO Ca MOJCIMPaHH upe3 momenute Ha Langmuir,
Freundlich, Redlich-Peterson, Temkin u MaOrOCHOMHN MoAeaun. BruocopOiusita Ha AA € TMMUTHPaHA TJIaBHO OT
XeMOocopOIHs, HO poJisiTa Ha BhTpenIHaTa qudys3us He Moxe Jia ObJlie mpeHeOpernara. MIHTerpaTUBHUAT aHaIN3
Ha H3CJIe/IBaHMATA HAa XMMHUYHATa MOBBPXHOCT/OMOCOpPOLMS IMOKa3a, ye XeMOocopOuusTa, HOHHHMAT OOMEH,
KOMIUIEKCO00pa3yBaHEeTO W/WIIM €JeKTPOCTAaTHYHOTO MIPUBJIMYAHE ca BKJIIOYECHH 110 BpeMe Ha OuocopOiusra Ha

AA. Makcumanuust 6uocop0OirioneH kananurer Ha ZMB (q 5,84 mg/g) e peructpupan npu pH 7,6.

The mechanism of Azure A (AA) biosorption by Zea mays biomass (ZMB) was studied. Surface chemistry
and morphology were characterized by potentiometric titration, pH of zero charge, FTIR, and microscope
analysis. The equilibrium data was modeled by Langmuir, Freundlich, Redlich-Peterson, Temkin, and multilayer
models. AA biosorption was mainly limited by chemisorption, but the role of intraparticle diffusion could not be
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neglected. The integrative analysis of surface chemistry/biosorption studies showed that chemisorption, ion
exchange, complexation, and/or electrostatic attraction were involved during AA biosorption. The maximum
biosorption capacity of ZMB (q 5.84 mg/g) was registered at pH7.6.

I'2. Georgieva, N., Z. Yaneva, D. Dermendzhieva, 2017. Sorption equilibrium,
thermodynamics and pH-indicator properties of cresyl violet dye/bentonite composite system.
Water Science and Technology, 76(5), 1065-1080. IF2017 = 1.247; Scimago Q2; Web of
Science Q3.

Ilenmure Ha HACTOSIIOTO H3CIEIABaHE ca Ja c¢ pa3pabOTH KOMIIO3WTHA CHCTEMa KpE3WI BHOJET
(CV)/6entonur, na ce u3cienBa paBHOBECHaTa cOpOIHA Ha (DIyOpECIEHTHOTO Oarpuio BbpXy OCHTOHUT, 1a ce
OIpENeNsAT XapakTepHUTE PAaBHOBECHH W TEPMOJMHAMHYHU IapaMeTpH Ha CHCTeMaTa 4pe3 ITOAXOJSIIN
EeMIIUPUYHN HM30TEPMUYHM MOJENM M Ja ce oueHAT PH-uHAMKaTopHUTE CBOWCTBa Ha OarpuioTo.
XapakrepucTukuTe Ha abcopbuus Ha CV pastBopute Osxa uscnenaBanu ¢ UV/VIS cnektpodoToMeTsp.
[MpoBeneHn Osixa paBHOBECHU EKCIIEPUMEHTH M EKCIICPUMEHTAJIHUTE NAaHHU Osixa MOJENMpPaHH 4pe3 IIEeCT
MaTeMaTHYeCKH M30TEPMUYHH MoJiesia. AHAJIM3UTE HA SKCIIEPUMEHTAIHUTE JIaHHU T10Ka3Bar, 4e¢ OCHTOHUTHT
MIPOSIBSBA 3HAYUTETHO BHUCOK KamamuteT — 169.92 mg/g, cupsmo CV. EdexTuBHOCTTAa Ha €HKAIICYIHPAHETO €
85%. Mogemute Ha Langmuir, Flory-Huggins u El-Awady Haii-noOpe mnpencraBiT eKCIepUMEHTAJIHUTE
pe3ynTtatu. AncopOmmsita Ha cBoOomHaTa eHeprus Ha ['noc (AGo) e m3unciieHa Ha 0a3aTa HAa CTOMHOCTUTE Ha
PaBHOBECHHUTE KOS(HUIMCHTH, ONPENENICHN OT npeanoxeHute moaenu. CroitHoctuTe Ha AG, ompeneneHu ot
monenure Ha Langmuir, Temkin u Flory-Huggins, ca B nuanasona -20 no -40 kJ/mol, koero noka3ssa, ue
NPOLIECHT Ha aJICOPOLMS € CHOHTAaHEH M XeMUCOPOIMATA Ce OCHLIECTBSIBA MOPaAX CIIOJENISTHE Ha 3apsiia WiIn
MPEXBBPIISIHE OT MOJIEKYJIUTE Ha OarpHIOTO KbM HOBBPXHOCTTA HAa COPOCHTA KaTO KOOPAMHATHUBHA THIT BPB3Ka.
WscnenBanusra Ha nony4yeHute CV/OEHTOHUT XUOPHIHH CHCTEMH 3a NpUIIOKeHUe kato pH-mapkepu nmokaszaxa

3aJJ0BOJIUTEIIHU PE3yITaTH.

The aim of the present study was to develop cresyl violet (CV)/bentonite composite system, to investigate
the equilibrium sorption of the fluorescent dye on bentonite, to determine the characteristic equilibrium and
thermodynamic parameters of the system by appropriate empirical isotherm models and to assess its pH-indicator
properties. The absorption characteristics of CV solutions were investigated by UV/VIS spectrophotometer.
Equilibrium experiments were conducted and the experimental data were modelled by six mathematical isotherm
models. The analyses of the experimental data showed that bentonite exhibited significantly high capacity —
169.92 mg/g, towards CV. The encapsulation efficiency was 85%. The Langmuir, Flory-Huggins and EI-Awady
models best represented the experimental results. The free Gibbs energy of adsorption (AGo) was calculated on
the basis of the values of the equilibrium coefficients determined by the proposed models. The values of AG
determined by the Langmuir, Temkin and Flory-Huggins models are within the range -20 to -40 kJ/mol, which
indicates that the adsorption process is spontaneous and chemisorption takes place due to charge sharing or
transfer from the dye molecules to the sorbent surface as a coordinate type of bond. The investigations of the
obtained CV/bentonite hybrid systems for application as pH-markers showed satisfactory results.

I'3. Georgieva, N.V. and Z.L.Yaneva. 2017. Development of sensitive analytical (RP-HPLC-
PDA, UV/VIS) method for the determination of n-isonicotynoyl-n’-(2-
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fluorobenzal)hydrazone in aqueous phase. Pharmaceutical Chemistry Journal, 51(3), 239-
244. 1F2017 = 0.436; Scimago Q3; Web of Science Q4.

CraOniTHOCTTa M Ka4eCTBOTO Ha (hapMalleBTHYHHUTE CyOCTAaHITUH CE TapaHTHPAT Ype3 CHCTEeMaHa OIEHKa C
NOMOIITA Ha Pa3JIMYHU aHAJUTHYHU TEXHUKH. BHOJIOTMYHO aKTUBHUTE CHEIMHEHWS 3ala3BaT M IPOSBSIBAT
MaKCHMaJlHa CHJIa [0 BpeMe Ha Cpoka MM Ha rogHoct. Clieq H3THYaHe Ha CpPOKa Ha TOJTHOCT Ha JICKapCTBOTO
MOXKE Ja HacThIIM BIJIONIABaHE HA KauyeCTBOTO, HaMaJsBaHE Ha TepaleBTUYHATA aKTHBHOCT M MOBHIIECHA
TOKCHYHOCT. LlenTa Ha HACTOSIIOTO M3CIIEABaHE € J1a ce Pa3padOTH NPOCT, ObP3 U BH3NPOU3BOIUM aHAIUTHYCH
MeroJ 3a ompexaensiHe Ha N-H30HUKOTHHOWI-N'-(2-¢hmyopoOeH3am)Xuapa3oH — CHHTE3HUPAaHO OT Hac
XaJIOT€HHPAHO ITPOM3BOIHO Ha M30HHA3HU/I C BUCOKA TyOepKyJIOCTaTHYHA aKTHBHOCT — BBB BoJHa (ha3a , Ha Oa3aTa
Ha RP-HPLC-PDA u UV/VIS cnekrpodoromerpuynn uscnenpanus. [Ipemioxenara mporenypa RP-HPLC-
PDA ce xapaxtepusupa ¢ KpaTKo BpeMme Ha 3aabpxane (3,1 muHyTH), Bucoka npennsHocT (RSD < 3,52%) n
n06pa nuneitHoct (R? > 0,9941). HPLC MozenuTe Nokaspar 106pe paspelieHy TUKoBe 03 cMyIleHus. Brupeku
Bucokata muHelHocT (R? = 0,9978) na UV/VIS cnekTpodoToMeTpusTa, 10-BUCOKUTE cToliHocTH Ha LOQ n LOD
MOKa3BaT HEMPHUIOJAHOCT Ha TO3H METOJ 33 OTKPHUBaHE W KOJMYECTBEHO ompeneisHe Ha N-n3oHuKoTHHOMI-N'-

(2-byopobensan)xuapa3oH npu HUCKU KoHueHTpauuu (< 10 pg/mL).

The stability and quality of pharmaceutical substances are assured by systematic evaluation using various
analytical techniques. Biologically active compounds retain and exhibit maximum potency during their shelf life.
Once the drug expiry period is crossed, deterioration, decrease of therapeutic activity, and increased toxicity can
occur. The purpose of the present study was to develop a simple, rapid and reproducible analytical method for
the determination of N-isonicotynoyl-N’'-(2-fluorobenzal)hydrazone — a synthesized by us halogenated isoniazid
derivative with high tuberculostatic activity — in aqueous phase, on the basis of RP-HPLC-PDA and UV/VIS
spectrophotometry investigations. The proposed RP-HPLC-PDA procedure is characterized by short retention
time (3.1 min), high precision (RSD < 3.52%), and good linearity (R? > 0.9941). HPLC patterns display well-
resolved peaks without interference. Despite high linearity (R? = 0.9978) of the UV/VIS spectrophotometry,
greater LOQ and LOD values indicated unsuitability of this method for the detection and quantification of N-
isonicotynoyl-N'-(2-fluorobenzal)hydrazone at low concentrations (< 10 pg/mL).

I'4. Ivanova, D., Yaneva, Z., Lazarova, D. 2020. Investigation of anti-proliferative effects of
natural products quercetin hydrate and catechin hydrate on leukemia lymphocytes. Revista de
Chimie, 71(11), 87-93. https://doi.org/10.37358/RC.20.11.8377.

OcCHOBHHAT TpoONeM Ha KOHBEHIMOHAJIHO IpHUjlaraHata INPOTUBOTYMOpPHA TEpamus € JHicaTa Ha
CEJIEKTHBHOCT M MHAYLIUPAaHETO Ha BPEJHU CTPAHUYHU e(PEeKTH BbPXY HOPMAJIHUTE (HEPAKOBH) KIIETKH U ThKaHHU.
IIpe3 mocienHuTe rOAMHU yCWIUATAa Ca HAaCOYEHM KbM HaMHUPaHE Ha MOAXOJMI] MOJAXOJ 32 CEIEKTUBHO
(TapreTHO) BB3JCHCTBHE BHPXY HaMalsiBaHE Ha JKM3HECIIOCOOHOCTTA HAa PAaKOBHTE KIETKHTE. B Tasm Bpb3Ka
€CTECTBEHHTE OWIIKOBH NMPOJAYKTH HPEJICTABISIBAT TOJIIM MHTEpPEC MOpagyl HUCKaTa UM IIMTOTOKCHYHOCT KbM
HOPMaJIHUTE KJIETKU U ThKaHH M TEXHUS OTEHIMAN KaTo 100aBKH KbM KOHBEHIIMOHAIIHUTE XMMHOTEPAIICBTUIIH.
Jo6pe u3BecTHO €, Ye (IIaBOHOMANTE MPOSBABAT PA3IMYHNA OHOIOTHYHH aKTHBHOCTH, KaTO aHTHOKCHUJIAHTHO,
aHTUOAKTEPHAIHO, TPOTHBOBB3NAIUTEIHO, AHTHBUPYCHO MW MPOTHBOPAKOBO JieiicTBHe. B Hacrosmoro
MIPOyYBaHE ca W3CJIEIBAaHH €(hEeKTUTEe OT HUCKHM KOHIIEHTPAINU Ha KBEPIETHH XUAPAT U KATEXHH XHUIPAT BBPXY
KH3HECIIOCOOHOCTTa Ha JIEBKEMHYHH JIMM(ONIUTH C LN M3SCHABAHE HA MOTEHIMaJa UM 3a BKIIIOYBAHE NPHU

CHHTE3MpaHe Ha HOBH OMOCHBMECTHMH HAaHO-(OPMYIHPOBKH.
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The major problem of conventional cancer therapy is lack of selectivity and induction of harmful side-
effects on normal (healthy) cells and tissues. In the recent years, scientific efforts are focused to find a proper
approach for highly selective influence on cell viability, as well as induction of cell death in cancer cells only. In
this regard, natural herbal products are of great interest due to their low cytotoxicity to normal cells and tissues
and their potential as supplements to conventional chemotherapeutics. It is well known that flavonoids exhibit
various biological activities, such as anti-oxidative, anti-bacterial, anti-inflammatory, anti-viral and anti-cancer,
and may play a role in cancer prevention. In the present study, the effects of low concentrations of quercetin
hydrate and catechin hydrate on cell viability of leukemia lymphocytes were investigated, in order to provide an
experimental basis for their future incorporation into newly-synthesized biocompatible nano-formulations.

I'5. Yaneva, Z. And N. Georgieva. 2017. A sensitive analytical (RP-HPLC-PDA, UV/VIS)
method for the determination of newly synthesized N-isonicotinoyl-N"-(3-
fluorobenzal)hydrazone (SH2) in aqueous phase. Studia Universitatis Babes-Bolyai Chemia,
62, 199-211. IF217 = 0.305; Scimago Q4; Web of Science Q4;
doi:10.24193/subbchem.2017.2.15

IlenTa Ha HACTOAIIOTO M3CJIEBAHE € Jia Ce pa3pabdoTH MPOCT, ObP3 U BH3NPOU3BOIUM AHAIUTHYEH METO]
3a ompenensiHe Ha N-uzoHukoTHHOUNI-N'-(3-hnyopobensan)xuapa3on (SH2) - cuHTe3uWpaHo OT Hac
XaJIOT€HHPAHO MPOU3BOTHO HA U30HMA3H]] C BUCOKA TYOEPKYJIOCTATUYHA aKTHBHOCT, BbB BOJHA (ha3a, Ha Oa3ara
na RP-HPLC-PDA u UV/VIS cnekTpo(poToMeTpUdHH U3cieiBanus. Bupeku Bucokata nuneitHoct (R? 0,9984)
Ha mnomBadug UV/VIS criekTpodoToMeTpHIeH METO, 3HAYUTEITHO TO-BHUCOKUTE cToHOCTH Ha LOQ u LOD
MIOKa3BaT HETrOBaTa HEMPUTOJHOCT 32 OTKPHBAHE M KOJMYECTBEHO ONpEJesHE Ha HUCKM KOHILECHTPAIMX HA
Hu30HUKOTHHOMWI-N - (3-hiyopobensan)xuapazon (< 10 pg/mL). Tlpemnoxkenust meron RP-HPLC-PDA ¢
MooOmiHa aza ACN/docdaren Oydep (60:40, v/v) npeanara KpaTko BpeMe Ha 3aabpxkane (3,1 MHHYTH), BUCOKA
npenussoct (RSD 3,50 %) u nmuneitnoct (R? 0,9898). Toii ce XapakTepusupa chC 3a0BOJIUTEIHH CTOHHOCTH HA
LOD (0.346 pg/mL) u LOQ (1.05 pg/mL) n no3BossBa kayectBeHo otkpuBane Ha SH2 E/Z-uzomep.

The purpose of the present study was to develop a simple, rapid and reproducible analytical method for the
determination of N-isonicotynoyl-N"-(3-fluorobenzal)hydrazone (SH2) - a synthesized by us halogenated
isoniazid derivative with high tuberculostatic activity, in aqueous phase, on the basis of RP-HPLC-PDA and
UV/VIS spectrophotometric investigations. Despite of the high linearity (R? 0.9984) of the UV/VIS
spectrophotometric method applied, the significantly higher LOQ and LOD values indicated its unsuitability for
detection and quantification of low Nisonicotynoyl-N’-(3-fluorobenzal)hydrazone concentrations (< 10 pg/mL).
The proposed RP-HPLC-PDA method with mobile phase ACN/phosphate buffer (60:40, v/v) offered short
retention time (3.1 min), high precision (RSD 3.50 %) and linearity (R? 0.9898). It characterized with satisfactory
LOD (0.346 pg/mL) and LOQ (1.05 pg/mL) values and allowed the qualitative detection of SH2 E/Z-isomer.

I'6. Georgieva, N., Z. Yaneva and N. Nikolova. 2017. Direct Red 28 adsorption on Amosil
and Avena sativa L.: Mass transfer and kinetics modelling on the solid/solution interface.
Journal of Solution Chemistry, 46(9-10), 1723-1740. 1F2017 = 1.401; Scimago Q3; Web of
Science Q4; doi: 10.1007/s10953-017-0633-8.
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Kunernkara Ha afgcopOLus € KIIFOUOB BBIIPOC 32 YCIIEIIHUS H300p Ha COPOCHT M MPaBUITHOTO IPOEKTHPaHE
Ha CHCTEMH 3a aacopOuus ¢ pa30bpkBaHe W ¢ (ukcupan cioil. Llenta Ha HACTOSIIOTO HM3CieBaHE € 1a ce
ompenensAT KUHETHKara, MacolnpeHoca W KoeduuueHTHTe Ha audy3us W Ja CE€  yCTaHOBST
CKOPOCTOONPEICISIINS/UTE MEXaHU3bM/H 110 BpeMe Ha JUpeKTHa ancopbums Ha Red 28 Bbpxy Onomaca Ha
Amosil u Avena sativa L. KM ekcriepuMeHTaTHATe TaHHN OsXa TPHIOKCHH MeT KWHETHIHU MoJIena (TIceBIo-
BTOpH TOpsmbK, Blanchard, Avrami, Ritchie u cremenna GyHKIUsS) W YETHPH MaTEMaTHUECKH MacOTIPEHOCHH
Monena (BpHIIHA Audysus, puiMoBa mudysus, nudy3us BbPXY UYaCTHIM, BBTpemrHa audys3us). 3a ma ce
MOTBBPAN Hai-mogxomamusT(ure) Monen(u), Osxa TNPOBEACHW aHAIW3W HA TpeMKH. IHTerpaTuBHUTE
CPaBHHTEIIHH aHAIN3U Ha CTOWHOCTUTE Ha MPOTHO3MPAHHUTE MapaMeTpH Ha MOJela, KOSHUIUSHTH U (YHKIIUN
Ha TpelikaTa YCTaHOBMXa, Y€ MOJAENBT Ha BbTpelIHa Au(dy3us Hai-1oOpe npeacTaBs €KCIEpUMEHTaJIHUTE
pe3yiratu Ha copOisaTa Ha OarpuioTO BhpXy HM3cylieHa 6uomaca Ha A. sativa L., OTKOJIKOTO 3a cucTemara
Direct Red 28/Amosil, KHHETHYHOTO TIOBE/ICHNE € Hai-100pe ONMMCAHO WIIK OT IICEBI0-BTOPHS MOJIEN, WIH OT
Monena Ha Blanchard. EdextuBHuAT koeduumeHnt Ha BhTpemHa audysus Ha Boyd (Dj), xapakrepusmpar
copbOumsita Ha 6arpuITOTO BHPXY Amosil, € 3HAUNTEITHO MO-HUCHK OT TO3H 3a cucteMara Direct Red 28/A. sativa
L. 6uomaca. Huckure croitHocTH Ha uncioTo Ha Bi (Bi\0.5) npenmonarar, e chpOTHBIEHHETO Ha MacOIPEHOCa

1 3a ABCTC CUCTCMH € KOHLICHTPHUPAHO HAa MOBBPXHOCTTA Te‘IHOCT/TB’Bp,Z[a (1)333.

Adsorption kinetics is a key issue for successful sorbent selection and the proper design of batch and fixed-
bed adsorption systems. The aim of the present study was to determine the kinetics, mass transfer and diffusion
coefficients and to establish the ratecontrolling mechanism/s during Direct Red 28 adsorption on Amosil and
Avena sativa L. biomass. Five kinetic models (pseudo-second order, Blanchard, Avrami, Ritchie and power
function) and and four mass transfer (external diffusion, film diffusion, particle diffusion, intraparticle diffusion)
mathematical models were applied to the experimental data. To confirm the best-fitting model(s), error analyses
were conducted. The integrative comparative analyses of the values of the predicted model parameters,
coefficients and error functions established that the intraparticle diffusion model best represented the
experimental results of the dye sorption on dried A. sativa L. biomass, while for the Direct Red 28/Amaosil system,
the kinetic behavior is the best described by either the pseudo-second or Blanchard’s model. Boyd’s effective
intraparticle diffusion coefficient (D;), characterizing the dye sorption on Amosil, is significantly lower than that
for the system Direct Red 28/A. sativa L. biomass. The low values of the B; number (Bi\0.5) suggests that the
mass transfer resistance, for both systems, is concentrated at the fluid/solid phase surface.

I'7. Simeonov, E., Z. Yaneva and C. Chilev. 2017. Investigation of the mechanism and
kinetics of extraction from plant materials. Bulgarian Chemical Communications, 49(2), 399-
409. IF2017 = 0.242; Scimago Q4; Web of Science Q4;
https://www.webofscience.com/wos/woscc/full-record/WOS:000404947100015

[IpoBeneHO € IAJIOCTHO CHCTEMHO M3Clie/lBaHe Ha MeXaHHM3Ma Ha TBHPJO-TEYHO H3BJIMYaHE HA IIEHHU
KOMITOHEHTH OT PaCTUTEIHH MaTepualii. M3BbpIIeHH ca eKCIIepUMEHTATHHA CEPUH 32 U3BJIMYaHe Ha (hIIaBOHOUAM
OT KOPEeHH Ha 4epBeH 3apasell - Geranium Sanguineum L. (ekctparent 70% C2HsOH), u Ha TroTIOHEB GETOH OT
TIOTIOHeBH JiucTa - Nicotiana tabacum L. (excrparent H20). [IpoBeneHu ca mapaMeTpU4HHU H3CJICIBAHUS Ha
e(exra Ha pasmepa Ha TBBpaata paza (R = 0,2x1073 + 1,2x107 m), epexrusen koepuuuent Ha qudysus (Do =
1019 + 1012 m2s1), yacren koeuuuent na maconpenoc (k = 10° + 107 ms™), remneparypa (T = 20 +~ 60 °C) u
xuapomoayn (§ = 0.01 + 0.03 m®kg?), Bbpxy NmpoMeHMTE B KOHLEHTpAIMATA TBHPJIO/TEYHO BEIIECTBO.

VYcTaHOBEHa € 3HaYMMa KOpeJlalus MeXly eKCIIEpUMEHTAIHUTE JAHHU U CTOMHOCTUTE Ha MOJEIIA
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A comprehensive systematic study on the mechanism of solid-liquid extraction of valuable components
from plant materials was conducted. Experimental series of extraction of flavonoids from red geranium roots -
Geranium Sanguineum L. (extractant 70% C,HsOH), and of tobacco concrete from tobacco leaves - Nicotiana
tabacum L. (extractant H,O), were done. Parametric investigations of the effect of: solid phase size (R = 0.2x10°
3 +1.2x10° m), effective diffusion coefficient (Desr = 100 + 1012 m?s1), partial mass transfer coefficient (k = 10°
5+ 107 ms?), temperature (T = 20 + 60 °C) and liquid/solid ratio (£ = 0.01 + 0.03 m3kg™), on the changes in the
solid/liquid concentration were done. Significant correlation between the experimental data and the model values
is established.

I'8. Lavrova-Popova, S.1., Z.L. Yaneva, G.I. Hlebarov and B.K. Koumanova. 2018. Study on
copper ions adsorption from aqueous solution by Emeraldine. Bulgarian Chemical
Communications, 50(2), 274-278. SJR2018 = 0.137; Scimago Q4

OG6CHKa ce BIMSHUCTO Ha CHHTe3WpaHus iN Situ emepanauH (COJ U OCHOBA) BBPXY OTCTPAHSBAHETO Ha
MeJIHH HOHM OT BOAHATa cpena. M3cneaBanu ca GU3MKOXMMHYHU MApaMETPU KaTO HayalHa KOHIEHTpAIMs Ha
MEIHU HOHHM, JO3UPOBKA HA €MEpajIMH M BpeMe Ha KOHTakT Mexay aincopOenta u Cu(ll) #ioHu BBB BOJEH
pa3TtBop. HanpaBeHa e orieHka Ha paBHOBECHETO U KHHETHKATa Ha copOIys Ha MeAHU HoHn. ExcriepuMeHTanHnTe
pe3ynTatu ca cho0paszeHu ¢ m3otepmure Ha Langmuir, Freundlich, Toth u Baudu. YcranoBeHo e, ue nzorepmure
Ha Toth n Baudu ca moxxonsimu 3a cirydast Ha eMepanauHoBa cosl. MonensT Ha Langmuir razge 3a10BouTeIHA
KOpeJalys ¢ eKCIIepUMEHTATHUTE Pe3YITaTH caMo B AWAIa30HA Ha HUCKHM KOHIICHTPAIMX Ha COPOIH Ha MEAHU
HOHH, N3MOI3BAHKN EMEPATIHHOBA OCHOBA. MaKCHMAIIHHST COPOIIMOHEH KanauTeT Ha eMepalliHOBa OCHOBA
npu 50 mg.dm™ HauanHa KoHIEHTpaua Ha MeaHK Honu (qe™™ 7.5 Mg.g™l) e Mo-BHCOK OT TO3M Ha eMepanuHOBa
coi1. BeposiTHO MexaHM3MBT Ha cOpOIMs HAa MeHU HOHM BKIJIIOYBA (pU3MYHA COpPOLMs, XeMHUCOPOILHs, KAKTO U

BBTpELIHA AU(Y3Us ITPpe3 NO-KbCHUTE €Talry Ha Mpolieca.

The influence of in situ synthesized emeraldine (salt and base) on the removal of copper ions from aqueous
media is discussed. Physicochemical parameters such as initial copper ion concentration, emeraldine dosage and
contact time between adsorbent and Cu(ll) ions in aqueous solution were studied. An assessment of the
equilibrium and the kinetics of sorption of copper ions was made. The experimental results were fitted to the
isotherms of Langmuir, Freundlich, Toth and Baudu. It was established that the Toth and Baudu isotherms are
suitable for the case of emeraldine salt. The Langmuir model gave satisfactory correlation with the experimental
results only in the low concentration range of copper ion sorption using emeraldine base. The maximum sorption
capacity of emeraldine base at 50 mg.dm initial copper ions concentration (g™ 7.5 mg.g™) was higher than
that of the emeraldine salt. Probably, the mechanism of copper ions sorption includes physisorption,
chemisorptions, as well as intraparticle diffusion during the later stages of the process.

I'9. Lavrova-Popova, S. and Z. Yaneva, 2018. Binary adsorption of copper and sulfates on
barium-modified clinoptilolite. Journal of Chemical Technology and Metallurgy, 53(4), 647—
656. SJR2018 = 0.259; Scimago Q2.

WscnenBana e OwmHapHaTa afncopOIsi Ha MEIHH KAaTHOHM M CyI(aTHH aHHOHM OT IOBBPXHOCTHO
Mo u(UIMpaH ecTecTBEH KIMHONTWIONHUT. EhexTrBHOCTTA Ha aficopOeHTa e U3ciie/IBaHa C TOMOIITA Ha TEXHUKA

Ha nepruouviHa a)lcop6111/151 IpU pas3jindyHu EKCIICPUMECHTAJIHN YCIIOBHA YPE3 PA3JIMYHU TapaMCTPU KaTO HavaJiHa
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KOHLICHTpALMsI HAa HOHM BB BOJHUS Pa3TBOP, Maca Ha KIIMHONTHIIONMT ¥ BpeMe Ha KOHTakT. HanpaBeHa e orieHka
Ha PaBHOBECHETO M KMHETHKATa Ha cOpOLMs Ha MeTHU U cyiidaTHH ionn. Excniepumenrannure pesynraru 0sxa
Mozenupand upe3 usorepmure Ha Freundlich, Baudu u wmuorocnoitHuTe n30TepMH. YCTaHOBEHO €, Ye
uzorepMara Ha Baudu Haii-no6pe onmcea GuHapHOTO orcTpanssane Ha Cu?* m SO upe3 MomupuUMpaH
KIMHONTHJIONHNT C BrpajeHu OapueBm ioHM Ha mobpxHOcTTa My (CLIBa). Ilpemm Mommdukammsra Ha
ximuHONTHIONHT (CLI), OTCTpaHsBaHeTO, KAKTO HAa MEIHH, Taka W Ha CyJ(paTHN HOHHU € Hail-moOpe OMHCaHO OT
Baudu ¥ CHOTBETHO OT MHOTOCIOWHHM m30Tepmu. OTcTpamsBaneto Ha Cu?’ BEpOSTHO CE IBIKM Ha
(usnocopbuus, 1okaTo ToBa Ha SO42 - Ha NOHE J[Ba Pa3IMYHHU 110 IPUPOIA MEXAHU3MA - KOMILIEKCOOOpaszyBaHe
u agcopbums. Ba-MonndukamnmsaTa Ha ecCTeCTBEHUS KIMHONITHIIONUT oBene 1o 1,1 meTi Hamanenue u 4,8 mbTH
yBeJIMYEeHUE Ha €(DeKTUBHOCTTA Ha OTCTPAHsIBaHE HAa MEIHUTE KaTHOHU U CyjdarHuTe annoHu. KnHeTnkara Ha
ancop6uusra Ha Cu?* u SO4? BEpXy MOAM(HUIMPaH KIMHONTHIIONKUT CJIEBA TICEBIOMO/IEN OT BTOPHU PEM, KOKTO
npearnoiara, 4e M JBara HoHa ca ajacopOupanM BbpXy noBbpxHocTTa Ha CLIBa upe3 xuMuuecko

B3aMMOJCHCTBUEC U MEXaHU3MH Ha BBTpCIIHA ,HI/I(l)y?)I/IH.

The binary adsorption of copper cations and sulfate anions by surface modified natural clinoptilolite was
investigated. The efficiency of the adsorbent was studied using batch adsorption technique under different
experimental conditions by varying parameters such as initial ions concentration in the aqueous solution,
clinoptilolite mass and contact time. An assessment of the equilibrium and the kinetics of copper and sulfates
ions sorption was made. The experimental results were fitted to the Freundlich, Baudu, and the Multilayer
isotherms. It was established that the Baudu isotherm best describe the binary removal of Cu?* and SO,* by
modified clinoptilolite with incorporated barium ions on its surface (CLIBa). Before the clinoptilolite
modification (CLI), the removal of both copper and sulfate ions was best described by Baudu and Multilayer
isotherms, respectively. The removal of Cu?* is probably due to physiosorption, while that of SO,* - to at least
two different in nature mechanisms - complexation and adsorption. The Ba-modification of the natural
clinoptilolite led to a 1.1 times decrease and 4.8 times increase of the copper and sulfate removal efficiency. The
kinetics of Cu?* and SO4* adsorption onto modified clinoptilolite followed pseudo second-order model which
suggests that both ions were adsorbed on the CLIBa surface via chemical interaction and intraparticle diffusion
mechanisms.

I'10. Tzanova M., V. Atanasov, Z. Yaneva, D. lvanova, T. Dinev, 2020. Selectivity of current
extraction techniques for flavonoids from plant materials, Processes, 8, 1222, 1-30, IF2020 =
2.847 (Q3), SJR = 0,414 (Q2); https://doi.org/10.3390/pr8101222

OaBOHOUIUTE UMAT MIUPOK CHEKTHP OT YCTAHOBCHH ITOJIOKUTETHH e(DeKTH BBPXY 3/IPaBETO Ha XOpara u
XKHUBOTHHUTE. Te HaMHUpaT NPHJIOKEHWE B MEIUIIMHATA 3a Tepanusd Ha 3a00JsIBaHHA U XUMHOIPO(UIAKTHKA,
OTKBJIETO MHTEPECHT KbM TAX ce yBenudaBa. OCBEH TOBa C€ HM3IOJI3BAT B XPaHMUTENHATa M KO3METHYHATa
MIPOMHIIUIEHOCT KaTO MUTMEHTH M OMOKOHCEepBaHTH. PacTeHusATa ca HewzuepraeM M3TOYHHUK Ha (PIaBOHOMIH.
Haii-paxxHara cTbhIIKa OT MpepaboTKaTa Ha pacTUTENIHA CYpPOBHHA € KCTPAKIUATA U N30JIUPAHETO Ha IEJICBUTE
cheuHeHns. KayecTBOTO Ha eKcTpakTa M e()eKTHBHOCTTA Ha Mpolelypara ce BIHMSAAT OT HIAKOJIKO (hakTopa:
pacTuTesieH MaTepHuall U HOATOTOBKA Ha MPOOUTE 3a MPeIBapUTEITHO W3BJIMYAHE, BU Pa3TBOPUTEII, TEXHUKA Ha
eKCTpaKIus, GU3MKOXUMHYHH YCIOBHS M T.H. HacTosmusT nperiex oockxaa o0muTe npoiieMH U KIIFOUOBHTE
IIPEJU3BUKATENCTBA HA €KCTPAKIIMOHHUTE MPOLEAYPH U PAa3IUUHUTE MEXAaHU3MU 3a CEJIEKTUBHO M3BIMYAHE Ha
(I1aBOHOW/IN OT PA3IMYHU PACTUTEIHU U3TOYHHIM. B 00001IeH e, HIMa yHUBEpPCAJIeH METO]l Ha EKCTPaKIUs 1
BCSKa ONTHMHU3HPaHA MPOLEAYpa € HHANBHIyaTHA 32 ChOTBETHUTE PaCcTeHHUS. 3a 1a OB/ie CeNeKTHBHA TEXHUKATa
Ha eKCTPaKIM, TS TpsOBa 1a KOMOMHHMpa ONTHMAaJIEH Pa3TBOPUTEN WM CMEC OT PAa3TBOPUTENH C MOIXOAAIIA

TexHnka. He Ha IMOCJICAHO MACTO, ONITUMHU3AUATA MY € BaKHa 3a pasIMdHU IMPUITOKCHUA. Ocsen TOBa, KOraTto
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I/I36paHI/I${T METOQ TpH6Ba Ja 6’[))16 CTaHAapTU3UpaH, TOM TpH6Ba JAa NOCTUTHE IMpHUEMJIMBA CTCIICH Ha

TOBTOPSCMOCT U BB3IIPOU3BOAUMOCT.

Flavonoids have a broad spectrum of established positive effects on human and animal health. They find an
application in medicine for disease therapy and chemoprevention, whence the interest in flavonoids increases. In
addition, they are used in food and cosmetic industries as pigments and biopreservatives. Plants are an
inexhaustible source of flavonoids. The most important step of plant raw material processing is extraction and
isolation of target compounds. The quality of an extract and eciency of a procedure are influenced by several
factors: Plant material and pre-extracting sample preparation, type of solvent, extraction technique,
physicochemical conditions, etc. The present overview discusses the common problems and key challenges of
the extraction procedures and the different mechanisms for selective extraction of flavonoids from different plant
sources. In summary, there is no universal extraction method and each optimized procedure is individual for the
respective plants. For an extraction technique to be selective, it must combine an optimal solvent or mixture of
solvents with an appropriate technique. Last but not least, its optimization is important for a variety of
applications. Moreover, when the selected method needs to be standardized, it must achieve acceptable degree of
repeatability and reproducibility.

I'11. lvanova D. and Z. Yaneva. 2020. Antioxidant properties and redox-modulating activity
of chitosan and its derivatives: biomaterials with application in cancer therapy, BioResearch
Open Access, vol. 9(1), 64-72, SIJRx20 = 0,457 (Q3); DOI: 10.1089/biores.2019.0028;
https://www.liebertpub.com/doi/10.1089/biores.2019.0028

MHoro npoy4YBaHus MMOKa3BaT, 4¢ MeTaOMII03Ma HA MUTOXOHJIPUHUTE NMa OCHOBHA POJIS TPH Bb3HUKBAHETO
Ha KaHIIEpOTeHe3aTa, Mopa Iy OBHUIIaBaHe Ha HUBATa Ha 0Opa3yBaHe Ha peakTHBHU Kuciopoanu Bunose (ROS),
KOWTO MOBNMABAaT BbB BCHYKM €TAallM Ha OHKOTEHaTa TpaHc(opMmanmus W IpOrpecHsi Ha 37I0KaueCTBEHOTO
3a0omsgBaHe. OOWIONpHETO € CXBAllaHETO, 4Ye IPOTUBOPAKOBUAT €(eKT Ha KOHBCHI[MOHAIHHTE
XMMEOTapeNeBTUIIM Ce IBJKU Ha TPETU3BUKBAaHE HA OKCUIATHBEH CTPEC U IIOBUIIIaBaHE Ha BTPEKIETHYHHI HUBA
Ha ROS, xoWTO THPOMEHAT peroKC-XOMeocTa3aTa B pakoBHTe KieTku. OT apyra cTpaHa, yBpaKIalluTe
CTpaHW4HU e()EeKTH OT KOHBEHIIMOHAIHUTE XUMEOTEPAIeBTHIIM CE JBJDKAT M Ha MMOBHIIEHO NPOU3BOJCTBO Ha
ROS u nHapymniaBaHe Ha peloKc-XxoMeocTa3aTra B HOpMaJHWTE KJIeTKH M TbkaHH. [lopagm ToBa ce HabmomaBa
HapacTBalll UHTEPEC KbM H3IOJI3BAHETO Ha €CTECTBEHUTE ChEAMHEHHS OT Pa3IMYHHU U3TOUYHUIM, IPUTEKABALIU
AQHTHOKCHJIAaHTHA AaKTUBHOCT, KOUTO OMXa MOTJIM J1a IOBJIMSAT 110 Pa3nieH HaYWH BbPXY PEIOKC-CHCTOSHHETO
Ha PAaKOBHUTE KJIETKH M Ha HOPMAJHHUTE KIETKM M MOTaT Ja MpeJOTBPATAT yBPEXKAaHE MPEIU3BUKAHO OT
WHUIUMPAHUTE OKUCIHUTEIHU peakiyuu. VI3BeCTHO €, 4e XWTO3aHBT NpOsBABA TOIIMO pasHoOOpasznme ot
OMOJIOrMYHO-aKTHBHO JIEWCTBHE, BKIIIOYUTEIHO OHOpa3rpajuMocT, OWOCHBMECTUMOCT U HWMa MO-MaJIKoO
ToOKCcMYHa  mpupoja. Ilopamm  cBoMTe ~ AHTHOKCHJIAHTHH,  aHTHOAKTepHWanHH,  TNPOTHBOPAKOBH,
MIPOTHBOBB3NAINTEITHH M IMYHOCTHMYJINPALIH ASHCTBHS, OMOMIOTUMEPBHT Ce M3IOJI3BAH B TOJISIMO pa3HooOpas3ue
oT (hapmManeBTHYHH, OHMOMEIUIIMHCKH, XPAHUTEIHO-BKYCOBH, 3IpPAaBHH M CEJIICKOCTOIIAHCKH CEKTOPU U €
KIacu(puIUpaH KaTo HOB (PU3NOJIOTHUHEH OMOAKTHBEH MaTepHall.

Many studies have shown that mitochondrial metabolism has a fundamental role in induction of
carcinogenesis due to the influence of increased levels of reactive oxygen species (ROS) generation in all steps
of oncogene transformation and cancer progression. It is widely accepted that the anticancer effect of
conventional anticancer drugs is due to induction of oxidative stress and elevated intracellular levels of ROS,
which alter the redox homeostasis of cancer cells. On the other hand, the harmful side effects of conventional
anticancer chemotherapeutics are also due to increased production of ROS and disruption of redox homeostasis
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of normal cells and tissues. Therefore, there is a growing interest toward the development of natural antioxidant
compounds from various sources, which could impact the redox state of cancer and normal cells by different
pathways and could prevent damage from oxidant-mediated reactions. It is known that chitosan exhibits versatile
biological properties, including biodegradability, biocompatibility, and a less toxic nature. Because of its
antioxidant, antibacterial, anticancer, anti-inflammatory, and immunostimulatory activities, the biopolymer has
been used in a wide variety of pharmaceutical, biomedical, food industry, health, and agricultural applications
and has been classified as a new physiologically bioactive material.

I'12. Yaneva Z., D. lvanova, N. Nikolova and M. Tzanova. 2020. The 21st century revival of
chitosan in service to bio-organic chemistry, Biotechnology & Biotechnological Equipment,
34(1), 221 - 237, IFooo = 1632 (Q4), SR = 0417 (Q3);
https://www.tandfonline.com/doi/full/10.1080/13102818.2020.1731333

JlM3aiiHbT U CHHTE3bT Ha OMOIOJIMMEPHU HaHO- 1 MUKPO(OPMYJIMPOBKH Ca HOBa TEH/ICHIIMS C HApacTBAaIl
NPUOPUTET B HAaydyHHTE  M3CJeJBaHWUS M  pa3paboTku B  oOjacTra Ha  OMOMeIULIMHATA,
OuoopraHMYHATa/MEINIMHCKA XUMUS, (apMaleBTHKa, arpOXUMHUs M XPaHHTEIHO-BKYCOBA MPOMHIUICHOCT.
ToBa BKIIIOYBA OIPOMEHO pa3sHOOOpasue OT MOJOOPEHH M HOBOPA3paOOTEHH aHAIUTUYHH M (PH3UKO-XUMHUYHU
TEXHUKH 32 ,,0e3BpefieH U eekTHBeH cHHTe3. OOXBAaTHT HA HACTOSILMS IPErJie]] € 1a MOAYSPTAST IOCICAHNUTE
NOCTHDKCHUSI B METOIUTE 32 IPOCKTHUpPaHE Ha HOBM XHTO3aHOBH MHUKPO- U HAaHO-HOCHTEIH W TPAHCIIOPTEPH.
CrenualieH akLEHTBT € MOCTaBeH BBPXY TEXHHTE (YHKIMOHATHOCTH M KalallUTeT 3a WHKAICYJIHpaHe Ha
€CTECTBEHH OMOAKTHBHH CHEAWHEHHS, KAKTO M TAXHOTO KOHTPOJIHpaHO iNn Vitro/in vivo ocBoGoxmaBaHe B
pasnuuHu OnoJorn4Hu/ Gpu3nogornyHu cpear. [IporHo3uTe 3a mpuaraHeTo Ha XUTO3aHOBH ()OPMYJIUPOBKU U
XUOPHUIIHM CUCTEMH Ha 0a3aTa Ha XMUTO3aH ca 3a NPOrPECHBHO HapacTBaHe, KaTo MO3HAHUATA OTHOCHO TEXHUTE
(GU3MYHM, XMMUYHU U OUOJIOTUYHM CBOMCTBATa HENPEKBbCHATO ce pasiuupsiBar. [1o To3M Ha4MH TO3M Hperien
npelyiara 0OOCKTHBHA OLCHKAa OTHOCHO KalalUTeTa, NPHJIOKUMOCTTA W I'bBKABOCTTa Ha HOBOPa3pabOTEHUTE
XHOPHUAHU CHCTEMH, Oa3MpaHM Ha XHUTO3aH. EJWH JeTailieH HMHTErpaTHBEH IIOJIXOJ, KOWTO BKJIHOYBA
WHOBAaTHBHHUTE HAYYHH IMOCTH)XCHHUS, OasMpaHW BBPXY CIOKHH HOBH, NMPELM3HH W HAJCKIHU AHATUTUYHU
NPOLEIYPH U METOAU 33 KAYECTBEHU U KOJMYECTBEHH MOP(OIOTUYHHM, CTPYKTYPHH, CIICKTPATHU, XUMUYHH H
OMOXMMHUYHH aHAIU3H Ha OMOINPEKYPCOPH, MPU KOMTO NMPOCKTUPAHUTE XMTO3aHOBHTE MHKTO/HAHO-XUOPUIHH
CHCTEMH MOTar Jia ce Ipujarat. Y CToW4MBUTE MO3HAHHUSI OTHOCHO MEXaHM3Ma M METO/IMTE 32 MHKAICyJIMpaHe Ha

€CTeCTBEHH OMOAKTHBHH BELIECTBA M TAXHOTO IN Vitro/in Vivo 0cBoG0X1aBaHETO CHIIIO CE pasriex/ia U 00CHKIA.

The design and synthesis of biopolymer nano- and micro-formulations are a new trend with growing priority
in scientific research and development in the fields of biomedicine, bioorganic/medicinal chemistry,
pharmaceutics, agrochemistry and food industry. This incorporates a vast variety of improved and newly-
developed analytical and physico-chemical techniques for ,,green” and efficient synthesis. The scope of the
present review was to outline the recent advances in the methods for design of novel chitosan micro- and nano-
carriers and transporters. Special emphasis is laid on their functionalities and capacity for encapsulation of natural
bioactive compounds and controlled in vitro/in vivo release in various biological/physiological media.
Expectations for the application of chitosan formulations and chitosan-based hybrid systems are progressively
increasing as the knowledge regarding their physical, chemical and biological properties constantly expands.
Thus, this review proposes insights on the objective assessment of the capacity, applicability and versatility of
newly-designed chitosan-based hybrid systems. A detailed integrative approach, which incorporates the
innovative scientific achievements based on complex novel, precise and reliable analytical procedures and
methods for qualitative and quantitative morphological, structural, spectral, chemical and biochemical analyses
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of the bioprecursors and the designed chitosan-carrier micro/nano-hybrid systems, is applied. Sustainable
knowledge on the mechanism and methods of natural bioactive substances encapsulation and in vitro/in vivo
release is reviewed and discussed.

I'13. Yaneva Z. and D. Ivanova. 2021. Catechins within the biopolymer matrix-design
concepts and bioactivity prospects, Antioxidants, 9(12), art. number 1180. 1F2020 = 6.313 (Q1),
SJR = 1,067 (Q2); DOI: 10.3390/antiox9121180; https://www.mdpi.com/2076-
3921/9/12/1180

EnmneMuonorayHy poy4YBaHus U KIIMHAYHY H3IUTBAHMA IPEII0JIarar, 4e eKCTPAKTHTE OT KATEXUHU CaMH
o cebe cH He MOTaT Ja OCHTYPST JOCTAThYHO HMBO Ha OMOAKTHBHOCT M OOCIIABAIIM TEPAIIEBTUIHU ePEeKTH 3a
MOCTHI'aHe Ha MOJ3HM 3a 3/paBeTo IOpaaud pelMiia OrpaHUueHHs, CBBP3aHH C Jiolla opajHa adcopOuws,
orpaHuyeHa OWMOHAIMYHOCT, YyBCTBHTEIHOCT KbM OKHCIsiBaHe W T.H. ChbBpEMEHHHM Hay4HU W3CIIEBaHMS
ChOOIIABAT 32 MHOYKECTBO TEXHHUKH 3a IMPOSKTHPaHEe Ha MUKPO- ¥ HAHO-OMO-TOCTABAIIN CUCTEMH KAaTO HOBH U
o0elaBamiy cTpaTeruy 3a Mpeo1oJsiBaHe Ha Te3U MPEISITCTBHS U 3a TIOBHIIIaBaHE HA TEPalleBTUYHATA AKTUBHOCT
Ha KaTCXHWHUTC. O6€KTI/IBHaTa OIICHKA Ha IIOJIBUTC OT TAX obaue M3HCKBa KpUTHYHA CpaBHUTCIIHA OLCHKA Ha
NpEeIMCTBATa U HEAOCTATBHLUUTE Ha MPOCKTHPAHHUTE CUCTEMH KaTeXHUHU-OHMOHOCHTENH, TAXHATa OHOJIOrMYHA
aKTUBHOCT M aJIMHHHCTPApAIly acIeKTH MO0 OTHOLICHHE Ha 0e30macHOCTTa. B TOBa OTHOIICHHE HACTOSIIUAT
nperiyie] 0OSKTHBHO O4epTaBa, CPaBHABA U OLICHSBA ITOCIICIHUTE OCTH)KEHUS, CBBP3aHN C HOBOPa3paOOTCHUTE
JM3aifHEPCKU KOHIICTIIINY 33 CHKAICYJIUpaHe Ha KaTEXWHHUTE B Pa3IMYHN OHMOIOIMMEPHH HOCHTEIH U TAXHOTO
NOBEJCHHE @pU OCBOOOXKZIABaHE, CBC CICLHAICH aKUCHT BBPXY CHEIUGUYHUTE (HU3HOJIOTHYHU

O01o()yHKIIMOHATHOCTH HA MHOBaTHBHU OMO(IaBOHOM /OMOTIONMMED CHCTEMH 3a JI0CTaBKa.

Epidemiological studies and clinical investigations proposed that catechins extracts alone may not provide
a sucient level of bioactivities and promising therapeutic effects to achieve health benefits due to a number of
constraints related to poor oral absorption, limited bioavailability, sensitivity to oxidation, etc. Modern scientific
studies have reported numerous techniques for the design of micro- and nano-bio-delivery systems as novel and
promising strategies to overcome these obstacles and to enhance catechins’ therapeutic activity. The objective
assessment of their benefits, however, requires a critical comparative estimation of the advantages and
disadvantages of the designed catechins-biocarrier systems, their biological activities and safety administration
aspects. In this respect, the present review objectively outlines, compares and assesses the recent advances related
to newly developed design concepts of catechins’ encapsulation into various biopolymer carriers and their release
behaviour, with a special emphasis on the specific physiological biofunctionalities of the innovative
bioflavonoid/biopolymer delivery systems.

I'14. lvanova D., Z. Yaneva, R. Bakalova, S. Semkova and Zh. Zhelev. 2021. The antimalaria
drug artemisinin displays strong cytotoxic effect on leukaemia lymphocytes in combination
with vitamin C and pro-vitamin K3. Bulgarian Journal of Veterinary Medicine, 24(4), 533 —
543, SJRx0 = 0,211 (Q3); DOI: 10.15547/bjvm.2019-0134; http://www.uni-
sz.bg/bjvm/BIVM%20December%202021%20p.533-543.pdf

ToBa mpoyuyBaHe H3cielBa NPOTHBOPAKOBUS €(PEKT Ha MPOTHBONAPA3UTHOTO JIEKAPCTBEHO CPENCTBO
apTeMU3UHMH, B KOMOMHAIMS ¢ Ba pesloke MoayinaTopa: ButramuH C u npoBuramuH K3 (C/K3) Exciepumenture

ca TPOBENECHU BBHPXY JIeBKeMH4YHH JuMmponuTH, Jurkat xierpuna nuHus. Kierkure 0sxa TpeTupaHu ¢
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apreMu3uHuH, win ¢ Butamuuute C/K3 camocTosiTeNnHO, KakKToO M B KOMOMHAIMU OT TPHUTE CHEAMHEHUS.
Krnerpunara nponudepannss ¥ >KU3HECHOCOOHOCT OsXa aHAIM3MPaHW Ype3 METOAa Ha TPHUIIAHOBO CHHBO U
aBTOMaTH4YHO TpeOposiBaHE Ha KIeTkuTe. Pesynarature mokaspar, 4ye apremusuHuH (>10 uM) notucka
KJIeTbyHaTa npoiudepanys, HO HE MNPEJU3BHKBAa KIEThYHA CMBPT J0 KoHuoeHTpauus 500 pM.
[TpoTnBOMApasUTHOTO JIEKAPCTBEHO CPEACTBO JEMOHCTPHpA SICEHO W3Pa3eH IUTOCTATHUCH e(QEeKT MpH
KOHLEHTpauuu B auana3zoHa oT 250 pM — 500 puM — kieTkuTe He ce pa3MHOKaBaT, HO Ca BCE OLIE YKUBH.
Kombunanmara ot Buramuamnre C/K3 (200:2, 300:3 uM/uM), mpuUIOXKEHH CaMOCTOSTEIHO, HE IMOBIUSIBAT
KJIeThYHATa Ipoiudepanus u xu3HecrnocodHocT. Buramuanre C/K3 B koHIEHTpamioHHO choTHOIIEHHE 500:5
(uM/ pM) HamansBaT aKTMBHOCTTa Ha KieThuHata mpomudepanus c¢ ~10%. TpoitHata KoMOMHAIUsA OT
apremMu3uHuH/ BuTamuH C/mpoButamuH K3 nposiBsiBa CHHEPrHYHM aHTHUITPOIU(EPATUBHH e(EKTH MPU BCUUKU
aHaIM3UPaHU KOHICHTPAIIMOHHU CHOTHOLICHUS. TO3M CHHeprudeH e(eKT ce yCwiBa C IOBUINABaHE Ha
KoHLeHTpauusta Ha BuTamuaute C/K3. Bb3 ocHOBa Ha JMTepaTypHH [aHHM Cce€ Mpearnosiara, 4e
aHTUNPONU(EPaTUBHUAT e(PEeKT HA TPOifHATa KOMOMHAIMS € MEAUHPaH OT MPOMEHHU B PEAOKC-XOMEOcTasa Ha
pakoBute KiIeTkH. Pemokc cuctemara C/K3 BepoATHO AefiCTBa BBPXY MHTOXOHApPHHATHATA aKTHBHOCT Ha
paKoBUTE KJICTKM M IIOBHIIABAa MPOM3BOJICTBOTO HAa CYNEPOKCHA AaHWOH pajuKall, KaKTO ¥ aKTHBHpA
MIPOANIONITOTHYHN CUTHAJTHU IBTHUINA, CHEIN(UIHN 332 pakoBUTE KieTKH. Ho oT nmpyra crpaHa, apTeMH3WHHH
MOXeE 7a JOBele N0 oOpasyBaHE Ha XHUAPOKCHIHHM PaAHMKaINd B pe3yiTaT Ha aKTHBHPAaHE Ha PEaKIUHUTE HA
@DeHTBH, KaKTO M H3YEPIBAHE HAa BRTPEKICTHUHUTE PEAyLIHpalii eKBUBaeHTH. KoMOnHanusTa oT 1BaTa pegokce

MEXaHu3Ma BOJAT 10 aKTUBUPAHE HAa CUTHAJIHU I'bTHUIIA 3a MHAYHUPAHC HA CMBPT IIPU PAKOBU KJICTKHU.

This study investigated the anticancer effect of the anti-parasitic drug artemisinin in combination with two
redox modulators: vitamin C and pro-vitamin K3 (C/K3) The experiments were conducted on leukaemia cells
Jurkat. Cells were treated with either artemisinin or C/K3 alone and with all three compounds. Cell proliferation
and viability were analysed using trypan blue stating and automated cell counting. The results showed that
artemisinin (>10 uM) suppressed cell proliferation activity, but did not induce cell death up to 500 uM. The drug
demonstrated a clear cytostatic effect at concentrations 250 uM-500 uM — Jurkat cells did not proliferate, but
were alive. The combination C/K3 (200:2, 300:3 uM/uM) applied alone did not affect cell proliferation and
viability. Vitamins C/K3 in concentration ratio 500:5 (uM/uM) decreased cell proliferation activity by ~10%.
The triple combination artemisinin/C/K3 manifested synergistic anti-proliferative effects at all concentration
ratios analysed. This synergistic effect increased with increasing C/K3 concentration. Based on literature data, it
was assumed that the anti-proliferative effect of the triple combination was mediated by changes in the redox-
homeostasis of cancer cells. The C/K3 redox system likely acted on cancer mitochondria and increased
superoxide production and activation of pro-apoptotic signals, specific for cancer cells. On the other hand,
artemisinin could generate hydroxyl radicals as a result of activation of Fenton reactions, depleting intracellular
reducing equivalents. Both redox mechanisms lead to activation of signal pathways for induction of cancer cell
death.

I'15. lvanova D., Z. Zhelev, G. Zlateva, D. Lazarova, Z. Yaneva, R. Panovska, I. Aoki, R.
Bakalova. 2022. Effect of alpha-tocopheryl succinate on the cytotoxicity of anticancer drugs
towards leukemia lymphocytes, Anticancer Res., 42(1), 547 — 554, 1F2020 = 2.480 (Q4), SIR =
0,735 (Q2); https://doi.org/10.21873/anticanres.15512

Len: ToBa nmpoyuBaHe aHaM3Upa eeKTa Ha a-ToKodepr cykuuHaT (o-TS) BbpXy penoKc-ChbCTOSHHETO
Ha JICBKEMHYHH ¥ HOPMAJHH JTUM(POLIUTH, KaKTO M TSIXHATA YyBCTBUTEIHOCT KbM IIE€THAJIECET MPOTHBOPAKOBH

JIEKapCTBEHH CPEICTBA.
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Marepuanu u Meroan: JKusHecnocoOHOCTTa Ha KIETKHTE Oelle aHaaM3MpaHa 4pe3 aBTOMAaTH3UPAHO
npeOposiBaHe Ha )KUBHM U MBPTBH KJIETKH M METO/1a 32 OLIBETSBAHE C TPUIIAHOBO CHHBO. AIIONTO3aTa CE aHAIN3UPA
ype3 FITC-Annexin V tect. OKCHAATUBHUAT CTPEC CE OLICHSIBA Ype3 U3MEpBaHE Ha BHTPEKICTHYHUTE HUBA Ha
peakTuBHM KuciaopoaHu Bunose (ROS) n npoTenH-kapOOHWIHYU IPOITYKTH.

Pesynratn: moBedero or koMOmHammmTe (a-TS IIIIOC XMMEOTEpareBTHK) MpOSBSIBAT aJAWTHBEH MU
AQHTAarOHUCTUYCH e(eKT BBPXYy Npoiudepupaniara CIOCOOHOCT M IKU3HECIIOCOOHOCTTAa HA JIEBKEMHUYHHU
muMmdorutr. a-TS B xomOuHanms ¢ Oapaceptud, 6oprezomMud wim oHadapHHO MOKa3BaT CHIIHO HM3pazeHa
CHHEpPTHYHAa OUTOTOKCHYHOCT, KOSTO € Hai-7oOpe m3paszeHa mpu ciydas ¢ Oapaceptud. Tosm edekr Oermre
NPUAPYKEH € BIEYATIABAINA WHAYKIMS Ha aronTo3a, KaKTo M C IMOBHIIEHO oOpasyBane Ha ROS, HO c
HE3HAYWTEJHM NPOMEHM B HHMBaTa Ha INPOTEMH-KapOOHWIHM mnponyktd. KomOunammsata ot ao-TS miroc
GapacepTHO He MPOMEHS KHU3HECTTIOCOOHOCTTa HAa HOPMAJTHU TMM(QOLUTH U HEe TIPETU3BUKBA OKCUAATHBEH CTPEC
U aronTo3a B TE3H KIETKHU.

3akirouenue: o- TS Moxke 1a Ob/1e oOeraBall all0BaHT B IPOTUBOPAKOBATA TEPAITHSL, CIIE/ IbPBOHAYATHOTO
JIeYeHNE Ha 3I0KaYeCTBEHOTO 3a00JsIBaHe, 0COOEHO IpHu ocTpa M oOIacTHA JICBKEMISI, Thi KaTo cIioMara 3a
HaMalsBaHE Ha TEpaleBTUYHUTE HO3W Ha OapacepTnd, 6opTe3oMud M jJoHadapHUO, YBEIMYaBAMKH TEXHATa

e(i)eKTI/IBHOCT 1 MUHUMUM3UPAHEC Ha TCXHUTC CTPAHUIHU e(i)eKTI/I.

Background/Aim: This study analysed the effect of a-tocopheryl succinate (a-TS) on the redox-state of
leukemia and normal lymphocytes, as well as their sensitization to fifteen anticancer drugs.

Materials and Methods: Cell viability was analyzed by trypan blue staining and automated counting of live
and dead cells. Apoptosis was analyzed by FITC-Annexin V test. Oxidative stress was evaluated by the
intracellular levels of reactive oxygen species (ROS) and protein-carbonyl products.

Results: Most combinations (a-TS plus anticancer drug) exerted additive or antagonistic effects on the
proliferation and viability of leukemia lymphocytes. a-TS combined with barasertib, bortezomib or lonafarnib
showed a strong synergistic cytotoxic effect, which was best expressed in the case of barasestib. It was
accompanied by impressive induction of apoptosis and increased production of ROS, but insignificant changes
in protein-carbonyl levels. a-TS plus barasertib did not alter the viability and did not induce oxidative stress and
apoptosis in normal lymphocytes.

Conclusion: a-TS could be a promising adjuvant in second-line anticancer therapy, particularly in acute
lymphoblastic leukemia, to reduce the therapeutic doses of barasertib, bortezomib, and lonafarnib, increasing
their effectiveness and minimizing their side effects.

I't6. Yaneva Z., D. Ivanova, N. Nikolova and M. Toneva. 2022. Organic dyes in
contemporary medicinal chemistry and biomedicine. I. From the chromophore to the
bioimaging/bioassay agent, Biotechnology & Biotechnological Equipment, 36(1), 1 — 14.
IF2020 = 1.632 (Q4), SJR = 0,417 (Q3).

HacrosmusaT npersien Gerre mpoBOKHpaH OT M3MCKBAHETO 3a IUIOCTEH MpeErjie]l Ha MOCIeIHUTE HAyYHH
TIOCTHXEHUsI, pa3KPHUBAIM HOBU XOPHU30HTH 32 ChbBPEMEHHHTE NTPHUIIOKEHNS HA OpTaHNYHY Oarpuia B yciyra Ha
MoJiepHaTa MEAWIMHCKa XUMus, (apmaims u OunomenunuHa. IIperneasT odepraBa OCHOBHUTE CTPYKTYPHH
XapaKTEePUCTUKH, (PU3NKOXMMHYHHUTE CBOWCTBA M OMOJIOTMYHATA aKTHBHOCT Ha Pa3IMYHU ceMelcTBa Oarpuia u
npeaiara MoauduIMpaHu KiacuUKanuu Ha Oarpuiara CHOpE] TEXHHTE CTPYKTYpHHM XapaKTepHUCTHUKH U
O6roopraHMYHM (YHKIHOHATHOCTH, 0OCIYKBallll HYXIUTE Ha ChBPEMEHHATA aHAJMTUYHA XUMUS 1 OMOXUMHUSI.
OcHoBHa 9acT oT nperiiesia ce Goxycupa BbpXy NPEIUMCTBATA U HEAOCTATHIMUTE MPU N3MOI3BAHETO Ha Oarpuia
KaTo BEKTOPM B OHOAHANMTHUYHHUTE aHanu3W. IlocIeHOTO ce OCHOBaBa HAa CPABHUTEIHU aHAIM3KM Ha

OTpaHNYCHHUATA HA HAKOW HIMPOKO NpHIaraHu KJIACHYCCKU METOMOJIOTUHN CPEHTy MPEANMCTBATA U PE3YITATUTC
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OT MPHUIIOKCHUCTO Ha HOBOpa3pa6OT€HI/I 6al"pI/IJ'IHI/I MOJICKYJIK B CBbBPEMCHHUTC TCXHUKH 3a 6HO&HaJ’II/I3I/I,

6azupaHu Ha Oarpuia.

The present review was provoked by the demand of a comprehensive overview on the recent scientific
achievements revealing new horizons for advanced applications of organic dyes in service of contemporary
medicinal chemistry, pharmacy and biomedicine. The review outlines the basic structural characteristics,
physicochemical properties and biological activity of various dye families and suggests modified classifications
of dyes according to their structural moieties and bioorganic functionalities serving the necessities of modern
analytical chemistry and biochemistry. A major part of the review focuses on the pros and cons of the use of dyes
as vectors in bioanalytic assays. The latter is based on comparative analyses of the limitations of some widely
applied classical methodologies vs. the advantages and outcomes of the application of newly-designed dye
molecules in modern dye-based bioassay techniques.

I'17. Yaneva, Z., and N. Georgieva, 2017. Chapter 5. Physicochemical and morphological
characterization of pharmaceutical nanocarriers and mathematical modeling of drug
encapsulation/release mass transfer processes, Book: Nanoscale Fabrication, Optimization,
Scale-up and Biological Aspects of Pharmaceutical Nanotechnology, 1st Ed., Editor:
Alexandru Grumezescu, © William Andrew 2018, Elsevier. Paperback ISBN:
9780128136294, pp. 173-218. https://doi.org/10.1016/B978-0-12-813629-4.00005-X
(Scopus prominence percentile: 74.346) [a monograph's chapter]

HW3non3Banero Ha (hapMalleBTHYHN HOCHTENN Ha 0a3ara Ha HAHOYACTHIIM KATO CHCTEMH 3a JOCTABSHE Ha
JIEKapCcTBa W/WJIM CHCTEMH 3a KOHTPOJIMPAHO OCBOOOXKIaBaHe 3a 1Moa00psiBaHe Ha in ViVO eeKkTHMBHOCTTA Ha
MHOTO JIEKapCTBa € J00pe YCTaHOBEHO Mpe3 IMMOCIETHOTO JECETHIECTHE KAaKTO BbBB (DapMaleBTHUHUTE
W3CIIeIBaHNSA, TAKA ¥ BbB KIIMHUYHHUTE TIPOYIBAHMS.

Crparerus 3a palnMOHAJIHO XapaKTepU3WpaHe Ha (apMalleBTHYHHTE HAHOHOCHTEIH BKIIIOYBA:
(GU3HKOXMMHYHN aHAJIW3d Ha HAHOHOCHUTENS W CHCTEMaTa HAaHOHOCHTEN-JEKApCTBO, CHKAICYJIHMpaHe Ha
JIEKapCTBOTO M TIPOYYBAHUS 32 OCBOOOKIaBaHe. MHTErpaTWBHHTE aHaAW3W Ha CHCTEMHTE JIEKapCTBO-
HaHOYAaCTUIX U3UCKBAT CJIOKHU aHAJIUTUYHU TEXHUKU, KOUTO MMOKPUBAT HIUPOK CIICKTHP OT 0}:[06peHI/I 1 HOBHU U
MHTEPECHU BUCOKOS(EKTHUBHU MHCTPYMEHTAIIHH aHAIIM3M KATO MUKPOCKOMHMS, CIIEKTPOCKOIIHSI, KAIOPUMETPHS,
cnekrpodoTomerpusi, Xxpomarorpadusl, pazceiiBaHe Ha CBETIMHATA, THTPUMETPHUYHH, TEPMUYHH U 1.

MateMaTH4ecKOTO MOJENHpaHe Ha MPOIECHTe HA CHKANCYJIHpaHe M OCBOOOXKIAaBaHE Ha JICKAPCTBOTO
MO3BOJIIBA TIPOTHO3MPAHE W CHUMYJAIlMs Ha TMOBEICHUETO HA CHCTEMHTE HOCHTENM Ha JIEKApPCTBOTO, JaBa
BB3MOKHOCT 3a OIpeJIe/ITHE Ha 3HAYMMHU TIapaMeTpH Ha MPoIeca W Ompeielis eekra Ha pasiTudHd CHCTEMHU
MPOMEHIIMBH BBPXY MEXaHH3Ma, KaTo M0 TO3M HAYWH 0YepTaBa BEPOSITHU B3AaUMOIECHCTBHS MEKITY TIPEHOCHTEIS

" JICKApCTBCHATA Cy6CTaHL{I/I$[ 1 YCTAHOBSIBAHC HAa ONITUMAJIHU CUCTCMHHU YCJIOBUS.

The use of nanoparticulate pharmaceutical carriers as drug delivery systems and/or controlled released
systems to enhance the in vivo efficiency of many drugs has been well established over the past decade both in
pharmaceutical research and clinical studies.

A rational characterization strategy of pharmaceutical nanocarriers includes: physicochemical analyses of
the nanocarrier and the nanocarrier-drug system, drug encapsulation, and release studies. The integrative analyses
of drug-nanoparticle systems require sophisticated analytical techniques, which cover a wide range of approved
and new and interesting high performance instrumental analyses as microscopy, spectroscopy, calorimetry,
spectrophotometry, chromatography, light scattering, titrimetric, thermal, etc.
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The mathematical modeling of the drug encapsulation, release processes allows for the prediction and
simulation of the drug-carrier systems behavior, enables the determination of significant process parameters, and
determines the effect of various system variables on the mechanism, thus outlining the probable host—guest
interactions and establishing the optimal system conditions

X/

< Pe3lomera Ha HayyHH nyOJMKAIUM, NMPEeICTABEHH B KOHKYPC 3a 3aeMaHe Ha
akaJeMU4Ha 1JIb:xkHOCT ,,JJOIIEHT

(nyoauxayuu u3evH oucepmayuorner mpyo 3a npudoousane na OHC “doxmop”)

1. Koumanova, B. & Z. Kircheva (Yaneva), 2003. Bentonite assisted bioprocess for 2-
nitrophenol removal from wastewaters. J. Univ. Chem. Technol. Met. (Sofia), 38, No. 1, 71-
78.

W3zcnenBan e edexkTbT Ha OCHTOHWTA BBPXY OMONMPEYNCTBAHETO HA OTHAIBUYHH BOAW, ChABPXKAIIM 2-
Hutpodenon (2-NP). [Ia mogobHM OmopeakTopa B 1abOpaTOpHU Mamadu Osxa M3MON3BaHU 32 CPaBHEHHE C
KOHBEHIIMOHAJIHUS MPOIIEC C aKTHBHA yTaiika c/0e3 nobassHe Ha OeHToHUT. LlenTa Ha TOBa K0OaBsHE Oele aa
ce MHTeH3uduUpa orcTpaHsBaHeTo Ha 2-NP oT oTmagpyHHMTE BOIM IIPpU aepoOHH yCJIOBHs. 3a OlEHKa Ha
MPOLIECHUTE € ONPEIeNICHO XUMUYECKO noTpedieHne Ha kuciaopon (XIIK).

AXTHBHaTa yTaiika € B3eTa OT IPEUYHCTBATENHA CTAHLMS 3a OTIAJbUHH BOAM MOPAIU CIIOCOOHOCTTA U Ja
pasiara ¢eHonu. [Ipenu ekcriepuMeHTHTE OCliie U3BBPIIICHA MTPpeABapUTeHa afanTamnus KpM 2-NP. M3non3Banu
ca HauaJIHK KoHIeHTpauu 10 40 mg/dme. YcTaHOBEHO €, 4e IMPEKTHOTO 100aBsHe Ha GEHTOHUT KbM CMECEHATA
TEYHOCT OT aepHpaHa aKTUBHA yTallka BOJH 1O ITbIHO OTcTpaHsABaHe Ha 2-NP, koeTo yckopsisa npoueca ¢ 50 %.

[TpuHOCHT Ha agcopOLUsITAa BEPXY OCHTOHUT O€lIe U3cieBaH C TOMOIITA HA MOJICJIHA BOJHN Pa3TBOPHU Ha
2-NP.

CpaBHHUTEIHHUAT aHAJM3 Ha W3CJIE[BAaHUTE NPOLIECH MOKa3a CHHEepruieH edekt Ha ajcopbuus Ha 2-NP

BBPXY OCHTOHUT U YCBOSIBAHE OT MUKPOOPTaHU3MH.
y Y

The effect of bentonite on the biotreatment of wastewater containing 2-nitrophenol (2-NP) was studied. Two
similar laboratory scale bioreactors were used for the comparison of the conventional activated sludge process
with/without addition of bentonite. The aim of this addition was to intensify the removal of 2-NP from the
wastewater at aerobic conditions. Chemical Oxygen Demand (COD) was determined for the evaluation of the
processes.

The activated sludge was taken from a refinery wastewater treatment plant because of its ability to
decompose phenols. Preliminary adaptation to 2-NP was carried out before experiments. Initial concentrations
up to 40 mg/dm3 were used. It was established that the direct addition of bentonite to the aerated activated sludge
mixed liquor resulted in complete removal of 2-NP at that accelerating the process by 50 %.

The contribution of the adsorption onto bentonite was investigated using model aqueous solutions of 2-NP.

The comparative analysis on the studied processes demonstrated a synergistic effect of adsorption of 2-NP
on bentonite and assimilation by microorganisms.

2. Koumanova, B., P. Peeva-Antova & Z. Yaneva, 2005. Adsorption of 4-chlorophenol from
aqueous solutions on activated carbon — kinetic study. J. Univ. Chem. Technol. Met. (Sofia),
40, No. 3, 213-218
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U3zcnensan e eeKThT HA CHCTCMHUTE MPOMCHIIMBH, 2 IMEHHO HavajiHa KOHIICHTpAIMs Ha copbara, Maca
Ha ajacopOeHTa, CKOPOCT Ha pa3ObpKBaHE M Pa3Mep Ha YACTHIIUTE BHPXY KHHETHKATa Ha aacopOims Ha 4-
xnopodenon (4-CP) BbpXy aKTHBEH BBIJICH, MOJMyYeH OT KaHCHEBH KOCTHIKU. EKCIIEpPUMEHTHTE ca TPOBEICHH
C MOMOIIITA HA MOJICITHU BOJHHU Pa3TBOPH C KOHIEHTpalwu Ha 4-CP, momoOHN Ha Te3U B pEeaIHUTE OTHAIbUHU
Bomy. PasrienaHa e MPHIOKHUMOCTTA HA J(BA KMHETHYHH MOJIENa, NICEBIO MbPBU U TICEBAO BTOPH MOPSABK
Mojenu Ha JlareprpeH, 3a onucaHue Ha eKClepuMeHTanHuTe faHHU. CPaBHUTEIHUTE aHAIM3H HA U3YHCIICHUTE
KOHCTaHTH Ha ckopoctTa (K1, K2), amcopOunonnust kamanuret (Jei. CQe2), HAYATHUTE CKOPOCTH Ha copbrms (h) u
KOS(PHUIMEHTHTE Ha KOPEIIAITHs (R1%, R2%) moxasBart, 4e MIPOIECHT Ha afcopOIisa MOsKe J1a Ob/Ie YCIIEITHO OIHCaH

OT ABaTa KWHCTUYHH MOJICIIA.

The effect of systemvariables, namely initial sorbate concentration, mass of adsorbent, agitation rate and
particle size on the kinetics of 4-chlorophenol (4-CP) adsorption on activated carbon, produced from apricot
stones, was investigated. The experiments have been carried out using model aqueous solutions with 4-CP
concentrations similar to those of real wastewaters. The applicability of two kinetics models, the pseudo first and
pseudo second order models of Lagergren, for the description of the experimental data was examined. The
comparative analyses of the calculated rate constants (ks, k2), adsorption capacities (Qei. ge2), initial sorption rates
(h) and correlation coefficients (R1?, R;?) indicated that the adsorption process could be successfully described
by both kinetics models.

3. Yaneva, Z., M. Marinkovski, L. Markovska, V. Meshko & B. Koumanova, 2008. Dynamic
studies of nitrophenols sorption of perfil in a fixed-bed column. Macedonian Journal of
Chemistry and Chemical Engineering, 27, No. 1, 123-132. IF - 0.200

AncopOmmsara Ha JBa 3aMecTeHH HUTpodeHona, a uMeHHO 4-HuTpodenon (4-NP) u 2,4-nmuHUTpOdEHONT
(2,4-DNP), ot BogHH pa3TBOpH BHPXY Iepdui Oerie n3cieABaHa ¢ MOMOIITAa HA KOJOHA C (MKCHUpPAH CIOH.
TeopeTHYHUAT MOZEN 3a ynpaBieHue Ha audys3us Ha TBbpao BewectBo (SDC), ommcamy agcopOuus Ha
SIMHIYHO Pa3TBOPEHO BELIECTBO BbB (DMKCUPAH CJIOMH, 6a3upaH Ha KHHETHYHHS MOJIET Ha JIMHEHATa IBIDKEIA
cwia (LDF), Gewe ycreniHo npuiiokeH KbM U3CIeABaHUTE CHCTeMH. [lapaMeTpuTe Ha MoJieia Ha KOS(HIHEHT
Ha qudy3us Ha TBBPIO BeulecTBo, DS, koepuueHT Ha akcuaiHa aucnepcusi, DL u koeuuneHT Ha BHHIICH
MacornpeHoc, kf, 3a uzcienBanuTe cucTeMu 0sXa OLIEHEHW C IOMOILNTA Ha TOJAXOJ 33 Haif-7o0po MmpuisiraHe.
OTKpHUTH ca U3BECTHH OTKIIOHEHHS MEX]y IIPOTHO3HUTE M €KCIIEPUMEHTAIIHUTE JaHHH, KOUTO OTpa3sBat (akra,
4ye MpeANOJIOKEHHATa Ha MOZENa He ca HAIlbJIHO WM3IBIHEHU 3a Te3H excrepumeHTd. Heobxomumo e ma ce
KOPHUTHpAT CTOMHOCTHTE Ha Koe(UUIMEHTa Ha AW(Y3UsS HAa TBHPAO BEHIECTBO, KOSHUIMEHTa HA aKCHAJHA
JHCIIepcHs M KoeUIMEeHTa Ha BBHHILEH MacONPEHOC, 3a Ja Ce IHOJIyYd 3aJ0BOJIUTEIHO CHOTBETCTBHE MEXIY
CHMYJIMPAHATa M eKCIIEPUMEHTATHATA KPUBH Ha IpoOuB. Ynciioro Ha buo Gele U3moa3BaHo KaTto HHIUKATOP 32
Iudy3usTa Ha BBTPENIHOYACTHLMTE. YCTAaHOBEHO €, Y€ YHMCIOTO HAa BHO HamaisBa ¢ yBEJIMYaBaHETO Ha
IBJIOOYMHATA Ha JIETJIOTO, KOSTO MMOKa3Ba, Y€ YCTOWYMBOCTTA Ha (PHiIMa Ce € YBEIHYNIIA WU CHIIPOTHBICHHETO

Ha audy3us Ha BETPEIIHOYACTHIIA HAMaJIsIBa.

The adsorption of two substituted nitrophenols, namely 4-nitrophenol (4-NP) and 2,4-dinitrophenol (2,4-
DNP), from aqueous solutions onto perfil was studied using a fixed bed column. The theoretical solid diffusion
control (SDC) model describing single solute adsorption in a fixed bed based on the Linear Driving Force (LDF)
kinetic model was successfully applied to the investigated systems. The model parameters of solid diffusion
coefficient, DS, axial dispersion coefficient, DL, and external mass transfer coefficient, kf, for the investigated
systems were estimated by the means of a best fit approach. Some deviations were found between the predicted
and the experimental data which reflect the fact that the assumptions of the model were not quite fulfilled for
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these experiments. It is necessary to adjust the values of the solid diffusion coefficient, the axial dispersion
coefficient and the external mass transfer coefficient in order to obtain a satisfactory agreement between the
simulated and the experimental breakthrough curves. A Biot number was used as an indicator for the intarparticle
diffusion. The Biot number was found to decrease with the increase of bed depth, indicating that the film
resistance increased or the intraparticle diffusion resistance decreased.

4. Yaneva, Z. & B. Koumanova, 2009. Mass transfer mechanism of nitrophenols sorption in
a fixed bed column. J. Univ. Chem. Technol. Met. (Sofia), 44, No. 2, 151- 156.

W3cnenpana e AuHaMHKaTa Ha agcopbuusra Ha 4-autpodenon (4-NP) u 2,4-nunutpodenon (2,4-DNP)
BBPXY nep¢un B KoJioHA ¢ (ukcupaH ciod. M3cnenBaH e ehekThT Ha IBIOOYMHATA HA CIOS aACOPOCHT
nmpupojara Ha ajcopdara BBPXY CKCIIEPUMETATHUTE KPHUBH, BBPXY aACOPOIMOHHUS KalalUTEeT U BBPXY
CKOPOCTHHUTE TTapaMeTpH.

ExcriepuMeHTaIHNTE JaHHH ca MOJIEIMPaHU dpe3 Mojiena Ha ToMac ¢ eHO ChIPOTHBIICHUE C TIOMOIITA Ha
pewenusaTa Ha Pelinonac-Puuapac u Yoursp. [punoxxumoctra Ha Mozena ¢ 1B€ ChbIPOTUBIICHUS Ha APHOJ,
IpyeMall KakTo BBHIIEH MAacOIPEHOC, Taka U BbTpenHa nudysus, cbiio Oeme u3cneasana. [locnenHoro nane
3aJI0BOJIMTENTHA AIIPOKCHMAIIUS C EKCIIEPUMEHTATHUTE KPUBHU U J0Ka3a edekTa Ha BHHIIHHUS MacoIpeHoC Mpe3
TPaHUYHUSI CJIOW 10 BpeMe Ha HAayaJHUTE eTally Ha aJcopOuus, KaKTo ¥ 3HAYEHUETO Ha BhTpelIHara audy3us
Ipe3 MOo-KbCHUTE €Tally Ha IIpoleca.

The dynamics of 4-nitrophenol (4-NP) amd 2,4-dinitrophenol (2,4-DNP) adsorption on perfil in a fixed bed
column was studied. The effect of adsorbent bed depth and the nature of the adsorbate on the breakthrough curves,
on the adsorption capacity and on the rate parameters were investigated.

The experimental data were modelled by the single resistance Thomas model by means of Reynolds-Richards
and Walter solutions. The applicability of Arnold two-resistance model assuming both external mass transfer and
intreaparticle diffusion was also applied. The latter gave satisfactory approximation with the experimental
breakthrough curves and proved the effect of external mass transfer through the boundary layer during the intitial
stages of adsorption, as well as the significance of intraparticle diffusion during the later stages of the process.

5. Georgieva, N., V. Aleksieva, A. Pavlov, Z. Yaneva & N. Nedelcheva, 2009. Newly
synthesized INH derivatives as Chorophyll degradation inhibitors of leaf explants from mono-
and dicotyledonous test-objects. Bulgarian Journal of Ecological Science, 8, No. 3, 15-17.

WscmenBan e  eekTbT Ha  JeBeT  HOBOCHHTE3WpaHH  acuMeTpuuHu  N,N'-3amecteHn
M30HUKOTUHOMJICEMHKApOa3uia - CTPYKTYpHHM aHajlo3d Ha LUTOKMHUHHUTE BBPXY HIKOW (H3HOJOTHYHU
PEaKIu, TAMNYHY 33 IIMTOKWHUHKTE - pa3pylaBane Ha xiopodua B nucrara Ha pernnuku (Raphanus sativa L.)
u eqemuk (Hordeum L.). YcraHoBeHO €, Ue BCHUKH M3CIIEIBAHN CheIMHEHHs B KoHIleHTpanuu ot 0,1 M, 0,01 M
u 1,0 uM 3ana3Bar pa3rpaxJaHeTo Ha XJIOpoQuia 1 TAXHATA aKTUBHOCT € CpaBHUMA U JIOpY [IPEBHUILIaBa Ta3! Ha
W3NOJ3BaHUTE CTaHaaptu: mypuHoBH (4-PU-30) m  Qenumnkapbamunnu (OeH3MIaIeHUH) LIUTOKHMHUHU
[Monydenure pe3ynraTy NOKa3BaT, Y€ MHXHUOUTOPHUAT €(PEeKT KbM pasrpakAaHeTo Ha XJIopoduia € no-u3paseH
3a eTHOCEME/ICITHOTO TECTOBO PACTEHHE (€UEMHUK).
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The effect of nine newly synthesized asymmetric N,N’-substituted isonicotinoylsemicarbazides - structure
analogues of cytokinines on some physiological reactions typical of the cytokinines - chlorophyll destruction in
leaves of radish (Raphanus sativa L.) and barley (Hordeum vulgaris L.), was investigated. It was found that all
the studied compounds at concentrations of 0.1 M, 0.01 M and 1.0 uM retained chlorophyll degradation and their
activity was comparable and even exceeding that of the standards used: purine (4-PU-30) and phenylcarbamide
(benzyladenine) cytokinins. The results obtained demonstrated that the inhibitory effect toward chlorophyll
degradation was more pronounced for the monocotyledonous test-plant (barley).

6. Yaneva, Z., B. Koumanova & V. Meshko, 2010. Dynamic studies of nitrophenols
adsorption on perfil in a fixed-bed column: application of single and two resistance model.
Water Sci. Technol., 62.4, 883-891. IF - 1.056.

Uzcnensan e MexaHM3MBT Ha ancopOius Ha 4-autpodeHon (4-NP) u 2,4-muaurpodenon (2,4-DNP) Bepxy
nepduiieH MPUPOACH MUHEPAIT, B3€T OT OBJIrapCKy HAXOIUIIA, B KOJOHA ¢ QUKCHpaH ciol. EqHOKOMIIOHEHTHHTE
eKCIICPHIMEHTH Ce IPOBEXKAAT PH MOCTOSIHHA HavyallHa KOHIIEHTpalHs Ha copOaT, o0eMeH IeOHT, TeMIepaTypa
u pH. M3crneaBano ¢ BIMSHUETO Ha IBJIOOYMHATA Ha CJIOS Ha ajgcopbenta (Z 1, 2, 3, 6 cm) u npupogaTa Ha
copbaTta BBpXY aJCOPOIMOHHUS KalaluTeT, MapamMeTpuTe Ha MacooOMeH M MeXaHM3MHuTe. PaBHOBECHOTO
noBenenue Ha cuctemara 4-NP-perfil e omucano ot momenure Ha Langmuir, Freundlich u Redlich-Peterson.
MoaensT Ha ThOMas ¢ eHO CHIPOTHBIICHHUE, BKITIOUBAII perenusTta Ha Reynolds-Richards u Walter, u mogenst
Ha Arnold ¢ nBe chOpOTHBICHHS 0sXa MPUIOKEHH 33 MaTEMaTHYECKO MOJCIUpaHEe Ha CSKCIICPHMEHTAIHUTE
naHHU. CpaBHUTEHUTE aHAIW3M TMOKAa3BaT, Y¢ BHHIIHUAT MACONPEHOC € MEXaHM3MbBT 3a OIpaHHYaBaHe Ha
CKOpOCTTa IO BpeMe¢ Ha HayaJHUTE €TalM Ha ajncopOuus, IoKato AUdy3HsTa Ha BHTPELIHOYACTULIUTE ©
JOMUHHMpAILA B CPEIHHUTE M BHCOKUTE KOHIEHTpauu. OueHsBa ce e)eKThT HA aKCHAIHATA JUCHEPCUS BBPXY

JUHaAMHUKaTa Ha a,Z[COp6I_[I/I$[Ta.

The mechanism of 4-nitrophenol (4-NP) and 2,4-dinitrophenol (2,4-DNP) adsorption on perfil-natural
mineral taken from Bulgarian deposits, in a fixed-bed column was investigated. The single component
experiments were conducted at constant initial sorbate concentration, volumetric flow rate, temperature and pH.
The effect of adsorbent bed depth (Z 1, 2, 3, 6 cm) and sorbate nature on the adsorption capacity, mass transfer
parameters and mechanisms was studied. The equilibrium behaviour of the system 4-NP-perfil was described by
Langmuir, Freundlich and Redlich-Peterson models. The single resistance Thomas model, including Reynolds-
Richards and Walter solutions, and the two-resistance Arnold model were applied for mathematical modeling of
the experimental data. The comparative analyses indicated that external mass transfer was the rate limiting
mechanism during the initial adsorption stages, while intraparticle diffusion was dominant in the middle and high
concentration ranges. The effect of axial dispersion on the dynamics of adsorption was evaluated.

7. ITaBnos, A., H. I'eopruesa, 3. flueBa, JI. Jlocnatnues & B. Koitnapcku, 2010. Anudatau
1 apwianudaTHU eTepu Ha 5,7-TuxanoreH-8-XuapoCKUXUHOIUHU U TeXHH MEepXJIOpaTH KaTo

MOTEHIIUATHU HYTPUTUBHH M aHTUKOKIIUAUWHU cpencTBa. Kusomuosvonu Hayku, 67, No. 1,
69-75. 2.
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OmnpenensHeTo Ha aHTUKOKIMIHATA AKTHBHOCT Ha OCEM HOBOCHHTE3MPAaHU NPOM3BOAHU Ha 3aMECTEHH 8-
XUJPOKCUXUHOJIMHK € W3BbpIIeHO ¢ 21-nHeBHU nuera Opoitnepu, mopona Cornish u Plymouthrock. Criopen
MOJNyYCHUTE PE3YyNTaTH OT CKPUHUHIA, JBE OT HOBOCHHTE3MPAHHUTE ChEAMHEHHs: eTi-2[5,7-muxmopo-2-
METUIXUHOIUH-8-mwiokcu| anerat /3.1/ u 5,7-nuxiopo-2-metun-8-( 4-HUTPOOSH3MIOKCH)XUHOMUH /3.3/,
MIPOSIBSABAT AHTUKOKITUIHA aKTUBHOCT M CTIMYJIMPAT HAPACTBAHETO HA )KUBO TETJIO HA 3apa3eHH U 3/IpaBH IIJICTa
mpu 350 ppm. Haif-Brcoka aHTHKOKITHIHA aKTHBHOCT € ITOKa3aHa 3a cheauHeHue /3.1/ (aHTUKOKINACH WHACKC
ACI=95.1}, npu Hali-BHCOK NPOIIEHT Ha mpexxuBsieMocT Ha mteTa (SP = 100%), paBeH Ha TO3U Ha KOHTPOJIHATA
rpylia Ha HEWHBAa3WBHUTE MIIeTa 0e3 100aBsHE Ha M3CIeABaHNTE ChequHeHNs. Bucok SP ce HabmomaBa u 3a
CheIMHEHUS:  5,7-IUXI0OpO-2-MeTHI-8-(4-HuTpobersmnoken) xunomud  /3,3/  90%, 5,7-nubpomo-8-(4-
HUTPOOCH3MITOKCH) XUHOIMH /3,4/ 80% u eTrn2[5,7-1uOpOoMOXHUHOIMH-8-1I0KcHu | aneTat nepxiopar /3,7/ 80%.
Haii-uuckara antukokuuana aktuBHocT (ACI = 32,4) e onpezeneHa 3a etun2[5,7-anOpoMOXHHONINH-8-NITOKCH

] 6yTanoat nepxiopar /3,8/.

The determination of the anticoccidial activity of eight newly synthesized derivatives of substituted 8-
hydroxyquinolines was carried out with 21-day-old chicken broilers, Cornish and Plymouthrock breed.
According to the obtained screening results, two of the newly synthesized compounds: ethyl-2[5,7-dichloro-2-
methylquinoline-8-yloxy] acetate /3.1/ and 5,7-dichloro-2-methyl-8-(4-nitrobenzyloxy) quinoline /3.3/,
displayed anticoccidial activity and stimulated the live weight increase of infected and healthy chickens at 350
ppm draughts. The highest anticoccidial activity was shaown for compound /3.1/ (anticoccidial index ACI =
95.1}, at the highest chicken survival percent (SP = 100%), equal to that of the non-invaded chickens control
group without the addition of the investigated compounds to their food. A high SP was also observed for
compounds: 5,7-dichloro-2-methyl-8-(4-nitrobenzyloxy) quinoline /3.3/ 90%, 5,7-dibromo-8-(4-nitrobenzyloxy)
quinoline /3.4/ 80% and ethyl2[5,7-dibromoquinoline-8-yloxy] acetate perchlorate /3.7/ 80%. The lowest
anticoccidial activity (ACl = 32.4) was determined for ethyl2[5,7-dibromoquinoline-8-yloxy] butanoate
perchlorate /3.8/.

8. Dospatliev, L., N.V. Georgieva, A.l. Pavlov & Z. Yaneva, 2010. Extraction
spectrophotometric determination of cobalt in soils by the application of iodine nitrotetrazole
chloride (INT). Trakia Journal of Sciences, 8, No. 2, 16-19.

Pa3paboTeH e eKCTpaKIMOHHO-CIIEKTPO(OTOMETPUYEH METO]| 33 OIPEACIIHE Ha KOOAIT B MOYBH 4pe3
npuiaraie Ha #ojeH Hutpoterpaszon xiuopun (INT), koiTOo € cpaBHEH ¢ aTOMHO-abCcopOIMOHHATa
cnektpometpusi (AAS). U3scrneaBaHUAT METOJ Ce XapakTepu3hpa C eKCIIPECHBHOCT, CEJICKTUBHOCT U

3aJ0BOJIMTCJIHA TOYHOCT.

An extraction-spectrophotometric method for cobalt determination in soils by the application of iodine
nitrotetrazole chloride (INT) was developed and compared to atomic absorption spectrometry (AAS). The method
investigated characterized with expressivity, selectivity and satisfactory accuracy.

9. Georgieva, N., Z. Yaneva & L. Dospatliev, 2010. Ecological monitoring of the fresh waters
in Stara Zagora Region, Bulgaria 1. Quality analyses of nitrogen compounds contents,
Desalination, 264, 48-55. IF — 1.851
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[lenTa Ha HACTOSIIOTO W3CIIE/BAHE € E€KOJOIMYEeH MOHHUTOPHHI Ha NPHUPOAHUTE BoAu B obOmact Crapa
3aropa, brirapusi, cp3naBaHe Ha 0a3a JaHHM M KOpEJalMM MO OTHOLICHWE Ha TPU OCHOBHU NapaMmeTrbpa —
HUTPATH, HUTPUTHU ¥ aMOHUI, 32 OCUTYpsIBaHE Ha paMKa 3a YCTOWYHBO YIPaBJICHHE Ha €CTECTBEHATa IOBBPXHOCT
U TIOJI3¢MHH BOJM B TIOCOYEHHS paioH. 3a MOCTHraHe Ha Ta3W LeNl 0sxa CHeKTPO(OTOMETPUYHO ONpPEeSICHN
KOHIICHTPAILIMUTE HA a30THU ChEAWHEHUS B PEAIHU NMPOOU OT MOBBPXHOCTHH U TOA3EMHH BOIH, B3€TH OT 16
MIPOOHM ITyHKTA, Pa3NoJI0KeHH! B UeTHpH oOmmHN Ha obiact Crapa 3aropa, u Oelre npoBepeHa CTaTHCTHIECKaTa
3HAQUYUMOCT Ha JaHHHTE.

[omydennurte pe3ynaTaTd MOKa3BaT, Y€ HUTPUT-a30THT MOXKeE Ja ObJe KIacH(UIMpaH KaTO MOTCHIUATICH
3aMBPCHUTEN Ha MOBBPXHOCTHHUTE BoaM OT obuuuu Crapa 3aropa u Yupnan. Kornenrpanuure Ha NH4*—N ca B
nuanasona ot 0,118-0,462 mg L™! B 6 oT npo6Gure, KaTo Mo TO3M HAUMH CE OTHACAT 3@ MOBEPXHOCTHH BOJU OT
II xareropus. CpaBHUTEIHUTE aHAIM3M JI0Ka3axa, 4e HUTPAT-a30ThT HE MOXe Aa Obae KinacuuIMpaH KaTo
3aMbpcuTel. M3BeneHaTa eKCoHEeHIManHa Kopenanust Mexxay koHieHTpauuute Ha NO3—N n NO2 —N B peka
TyHka M03BOJISIBA MATEMaTHYECKO MOJICITPaHE Ha Pe3yJITaTHTE.

HacrosmoTo npoy4BaHe yCTaHOBH, Y€ PAroBeTe Ha 3aMbpCABaHE Ha IIOA3EMHHUTE BOIH IO OTHOIICHHE Ha

HUTPUTH U HATPATH ca IPEBUIICHN B TpX NpoOHN myHKTa 0T o0mmHN Crapa 3aropa u YnpmaH.

The aim of the present study was the ecological monitoring of the natural waters in Stara Zagora Region,
Bulgaria, establishing of a database and correlations regarding three basic parameters — nitrates, nitrites and
ammonium, to provide a framework for sustainable management of the natural surface and groundwaters in the
stated region. To accomplish this goal, the concentrations of nitrogen compounds in real surface and groundwater
samples taken from 16 sampling points situated in four municipalities of Stara Zagora Region were
spectrophotometrically determined and the statistical significance of the data was tested.

The results obtained displayed that nitrite—nitrogen could be classified as a potential pollutant in the surface
waters from Stara Zagora and Chirpan municipalities. NH4*—N concentrations were in the range of 0.118-0.462
mg L ! in 6 of the samples, thus pertaining to Il category surface waters. The comparative analyses proved that
nitrate—nitrogen could not be classified as a contaminant. The derived exponential correlation between NO3z—N
and NO, —N concentrations in Tundzha River allows mathematical modelling of the results.

The present study ascertained that the pollution thresholds for groundwaters, regarding nitrite and nitrates,
were exceeded in three sampling points from Stara Zagora and Chirpan municipalities.

10. SIueBa, 3., JI., JlocnatnueB & H. I'eopruesa, 2010. OnpenensHe Ha ChABPKAHUETO HA
¢docdatu B mpupoiH Bou Ha obnact Crapa 3aropa. /[eadecema FOounetina Mescoynapoona

Hayuna Kongepenyus, Cpro3 Ha yuenure, Crapa 3aropa, 3-4 rouu 2010, 1. 5, 110-114

IlenTa Ha HACTOSIIIOTO U3CJIEBAHE € IbPBOHAYANIHA OLICHKA HAa KAYeCTBOTO HA MPUPOAHUTE BOJM, B3ETH OT
12 mynkra B obmmHuTe Crapa 3aropa, Kazamrsk, Unpnan u ['ypkoBo, obmact Crapa 3aropa, mpe3 eceHHHS
mepron Ha 2009 r. mo mapamerpp ¢ocdatu. Haii-Bucoko cweappkanme Ha QochaTH € yCTaHOBEHO B
HOBBLPXHOCTHHTE BoAU Ha s3oBup Yupman (0,433 mg/dm®) u p. Tynmxa — c. Pososo (0,315 mg/dm?), unuro
CTOWHOCTH HaJIBUIIaBAaT MPHUOIM3NUTENHO JIBa IBTH IpaHUIaTa 3a | kaTeropus. MOHHUTOPHHIBT HA TOA3EMHHUTE
BOZIM MOKa3Ba cToitHocT oT 5,21 mg/dm?® POys. B moa3emMuara Boaa Ha rpaj I'ypkoBo, koeTo e 10 IbTH [0-BHCOKO

OT CTaHJapTa 3a Ka4€CTBO, OIIPEACIICH OT 6’bHFapCKOTO 3aKOHOJATCIICTBO.

The aim of the present study was initial quality estimation of the natural waters taken from 12 sampling
points in Stara Zagora, Kazanlak, Chirpan and Gurkovo Municipalities, Stara Zagora Region, during the autumn
period, 2009, according to the parameter phosphates. The highest phosphates contents were determined in the
surface waters of Chirpan Reservoir (0.433 mg/dm?) and Tundzha River — Rozovo Village (0.315 mg/dm?), which
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values surpassed approximately twice the | category limit. The groundwater monitoring displayed a value of 5.21
mg/dm3 PO,% in the well water of Gurkovo City, which is 10 times higher than the quality standard set by the
Bulgarian legislation.

11. Hocnartnues, JI., 3. SlueBa & H. I'eopruesa, 2010. M3cnenBane TBBpAOCTTa Ha
MOBBPXHOCTHU W TOJ3eMHH Boju B obnact Crapa 3aropa. /[sadecema FObuneiina Hayuna

Mesicoynapoona Hayuna Kongepenyus, Cvioz na yuenume, Ctapa 3aropa, 3-4 rouu 2010, T.
5, 54-59.

Hacrosimoro u3cienBaHe € 4acT OT €KOJOIMYEeH MOHUTOpPHHT Ha obmact Crapa 3aropa, KOWTO Iue
npoabioku 10 2011 r. TBBpAOCTTa HA HOBBPXHOCTHHUTE M NOA3EMHATE Boau € omnpeaeneHa Ha UV/VIS DR 5000
cunextpodoromeTsp (Hach Lange, I'epmanus) cbe cranmaptHu Tect-kKtoBetn Hach Lange. IloBspxHOCTHHTE
BOJIM OT SI30BUP 3€TOBO C€ XapaKTepu3upaT ¢ Hal-BUCOKa TBHpAOCT (15,25 mgeqv/l), HaAXBBHpIsAIIa TpaHULIATA
Ha III xateropus (14 mgeqv/l). MOHHUTOPUHTBT Ha MOJ3EMHUTE BOIH IOKa3Ba cTOMHOCT oT 9,39 mgeqv/l BEB
BOJIUTE Ha KiaJieHel B rpajn YupnaH, KOETO € MHOJA CTaHxapTa 3a KayecTBO, ONpPENeNieH OT OBIrapcKoTo

3akoHonarenctso (12 mgeqv/l).

The present investigation is a part of ecological monitoring of Stara Zagora Region, which will proceed till
2011. The hardness of surface and groundwaters was determined on UV/VIS DR 5000 Spectrophotometer (Hach
Lange, Germany) by standard Hach Lange testcuvettes. The surface waters from Zetyovo Reservoir characterized
with the highest hardness (15.25 mgeqv/l), surpassing the Il category limit (14 mgeqv/l). The groundwater
monitoring displayed a value of 9.39 mgeqv/l in the waters of a well in Chirpan City, which is under thequality
standard set by the Bulgarian legislation (12 mgeqv/l).

12. Georgieva, N., Z. Yaneva & L. Dospatliev, 2010. Analyses of natural water quality in
Stara Zagora Region according to the parameters sulfates and chlorides. Trakia J. Sci., 8,
Suppl. 2, 517-524

LenTa Ha Hacrosimata padoTa € MbpBOHAYaHA OIEHKA HAa Ka4eCTBOTO Ha €CTECTBEHAaTa BoJa B 001acT
Crapa 3aropa, bBwirapus, no oTHolmleHME Ha wuHaekcute - cyidaru (SOs2) u xmopumu (CL).
CrexTpodOTOMETPUYHO ca onpeseleHd koHueHTpanuute Ha SO u CI” B 13 mpo6u OT NOBBPXHOCTHH U
TIOJI3€MHH BOJH, B3€TH OT 4eTupu obmmHN B obmact Crapa 3aropa. Criopen pes3yinTaTHTe BOAUTE OT S30BHP
Yupnan (s.p. 2.1) ce XapakTepusupaT ¢ Haif-Bucoka KoHueHTpauus Ha ClI- — 59,60 mg/dmS. Cpennure
onpezenenu kounenTpanuy Ha Cl- ca 13,15 mg/dm3 3a Crapa 3aropa (s.p. 1) u 3,95 mg/dm® 3a o6munu ['ypkoso
(s.p. 4). Konuentpanuure Ha XJopuau B 75 % OT mpoOUTE Ha MOJ3EMHHUTE BOJU Ca IO €KOJIOTUYHUS Mpar OT
50,00 mg/dm3. Cpexnno usmepenute koHueHTpamuu Ha SO42 B M3CleABAHUTE HOBLPXHOCTHH Boju ca: 23,45
mg/dm? 3a Crapa 3aropa (s.p. 1); 19,70 mg/dm? 3a Kazaunsxk (s.p. 3) u 22,50 mg/dm® 3a T'ypkoso (s.p. 4)
OO6uuuy. ITo To3u HauuMH Te Morat ja ObaaT kiacupuuupanu kato I kateropus. SO4%>~ KOHLEHTPALUATA BbB
BOJMTE Ha s30BUp 3€ToBO (s.p. 2.2) (398.00 mg/dm®) mouru cwBnaga c¢ rpamunara Ha Il kareropus 3a
noebpxHOCcTHY Boau (400.00 mg/dm?). Konnentpanuure Ha cyndatu B npobu or noazeMuu soau 1.5 u 4.3

HaJXBBPJIAT eKostorudnus mpar (50.00 mg/dm?).
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The goal of the present work is an initial estimation of natural water quality in Stara Zagora Region,
Bulgaria, with respect to the indices - sulfates (S04%") and chlorides (CI-). The concentrations of SO, and CI-
in 13 surface and groundwater samples collected from four municipalities in Stara Zagora Region were
determined spectrophotometrically. According to the results, the waters from Chirpan Reservoir (s.p. 2.1)
characterized with the highest CI- concentration — 59.60 mg/dm?. The mean determined CI- concentrations were
13.15 mg/dm?® for Stara Zagora (s.p. 1) and 3.95 mg/dm?® for Gurkovo (s.p. 4) Municipalities. Chloride
concentrations in 75 % of the groundwater samples were under the ecological threshold of 50.00 mg/dm3. The
average measured SO42 concentrations in the tested surface waters were: 23.45 mg/dm? for Stara Zagora (s.p.
1); 19.70 mg/dm? for Kazanlak (s.p. 3) and 22.50 mg/dm?® for Gurkovo (s.p. 4) Municipalities. Thus, they could
be classified as | category. SO42~ concentration in Zetyovo Reservoir waters (s.p. 2.2) (398.00 mg/dm?) nearly
coincided with the 111 category limit for surface waters (400.00 mg/dm3). Sulfate concentrations in groundwater
samples 1.5 and 4.3 exceeded the ecological threshold (50.00 mg/dm?).

13. Georgieva, N., L. Dospatliev & Z. Yaneva, 2010. Spectrophotometric determination of
zinc and iron in natural waters from Stara Zagora Region. Trakia J. Sci., 8, Suppl. 2, 511-516

IlenTa Ha HACTOSIIOTO M3ClieABaHE Oelle OlleHKa Ha KaueCTBOTO Ha MpPUpOIHHTE BoaM B obmact Crapa
3aropa mo jaBa mapamerbpa: OOMIO JKensi30 M IMHK. [lo OTHOLIeHWe Ha M3CJIE[BAaHUITA, NPOBEACHH Ipe3
okToMBpu-AekeMBpr 2009 T.: moBBpXHOCTHUTE BoAM Ha obOnact Crapa 3aropa, COpsSMO HU3MEPEHHUTE
KOHIIEHTPAIMK Ha [MHK U XKeJsI30, Morar ja 0baar kiacuduippanu karto | kateropus; MoA3eMHHUTE BOIU Ha
obnact Crapa 3aropa, crpsMo U3MEPEHUTE KOHIICHTPAIIUHU Ha JKEIA30, MOTaT Ja ce Kiacu(UIUPAT KaTo BOJIH C
MOBHUILICHO ChIbPIKAHKUE HAa OOIIO KN30, HO MOJ| EKOJOTMYHHUS Mpar; Mmoja3eMHuTe Boau Ha obmact Crapa
3aropa, CrpsiMoO U3MEPEHHUTE KOHIIEHTPAINU HA [[UHK, MOTAT J1a e KIaCU(UIMPAT KaToO BOIM ChC ChIbPIKAHUE
Ha IUHK 10J] ekonoruuHus npar B O6muHa ['ypkoBo u ¢. ['ura (O6munHa Yupnan); HaJl €KOJOTUYHUS MPar B C.
Hogo ceno (O6una Crapa 3aropa) u peka Tekupcka (O0muna Uupnan); Haja npara Ha 3aMbpcsiBane B ¢. bpars
KynueBu (O6mmuna Crapa 3aropa).

The goal of the present study was quality evaluation of the natural waters in Stara Zagora Region according
to two parameters: total iron and zinc. With regard to the investigations conducted during October-December,
2009: the surface waters of Stara Zagora Region, towards the measured zinc and iron concentrations, could be
classified as | category; the groundwaters of Stara Zagora Region, towards the measured iron concentrations,
could be classified as waters with increased content of total iron, but below the ecological threshold; the
groundwaters of Stara Zagora Region, towards the measured zinc concentrations, could be classified as waters
with zinc content below the ecological threshold in Gurkovo Municipality and Gita Village (Chirpan
Municipality); above the ecological threshold in Novo Selo Village (Stara Zagora Municipality) and Tekirska
River (Chirpan Municipality); above the pollution threshold in Bratya Kunchevi Village (Stara Zagora
Municipality).

14. Georgieva, N. V., Z. Yaneva & G. Petkov, 2010. Sesonal variations of nitrogen
compounds in the surface and groundwaters of Stara Zagora region, Bulgaria. The 11th
European Meeting on Environmetal Chemistry, Portoroz, Slovenia, 8-11 December 2010. In:
Book of abstracts EMEC11, P68, p. 86
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Hacrosimoro u3cnenBate € IpOBOKMPAHO B PE3YJITAT Ha BIIOIICHATA €KOJIOTHYHA cHTyalus B oosact Crapa
3aropa, bearapus, npes nocneanute 8 roxmnu. llenta Ha M3cienBaHETO € EKOJIOTMYEH MOHUTOPUHI HA
npupoHUTe Boau B obnact Crapa 3aropa, ycTaHOBSBaHE Ha CE30HHHUTE BapHallMiM Ha KOHICHTpAIMATA Ipe3
2010 r., cp3aBaHe Ha 06a3a JTaHHU U KOPEJIAIMK 110 OTHOILCHNE Ha TapaMeTPUTE — HUTPATH, HUTPUTH ¥ aMOHHH,
OCHTYpSBAIll paMKa 33 yCTOWYMBO yNpPaBICHUE HA MPUPOJHATE BOAX B PETHOHA. 3a TIOCTUTAHETO HA Ta3H LEN
0gxa CHeKTPO(OTOMETPHYHO OIPEAEICHH KOHICHTPAllMUTE HA a30THH CHECIUHEHHWS B pEalHM IpoOH OT
MTOBBPXHOCTHH W TOJ3¢MHH BOJH, B3€TH OT 4eTupu oOmmuHU Ha Craposaropcka obmact (Uupnan, Kazannsk,
I'ypxoBo u Crapa 3aropa) u 6erie npoBepeHa CTaTUCTHIECKaTa 3HAYUMOCT Ha JaHHUTE. [10oTydeHnTe pe3ynraT
nokasBat, u¢ NO2-N Moxe 11a ce Kiracuduimpa KaTo MOTCHIUAICH 3aMbPCUTEIN HA TOBbPXHOCTHUTE BOJH OT
obmman Crapa 3aropa u Yupnan, nokato NO3z-N He Moxe ga Oble KiacupuuuUpaH KaTo 3aMbpCUTEIN.
[Monydenara nmonuHOMHa Kopenanus Mexxay koHneHTpauuute Ha NO3z-N u NO2-N B s30Bup 3eTh0BO, 00IIMHA
YupnaH, N03BOJM MaTeMaTHYECKO MOJEIMpPaHEe Ha eKCIepHMMEHTAIHUTE pe3ynTatd. HacrosmoTo npoyuBane
KOHCTAaTUpa, Y€ CTaH/IapThT 33 KaueCTBO Ha MOJA3EMHMTE BOJAM MO OTHoLleHWe Ha Hutpatute (50 mg L) e
npeBUIeH B 42 % OT TOYKHUTE 3a B3eMaHe Ha MPOoOH (IIaXTOB KJIAJCHEIl B IIOMIICHA CTAHIIHA 3a IHTEHHA BOJIA C.
I'ura; Komso "arueBo - kmagenerr; c. YUepranso - knagener; I paacku kinageHen ['ypkoso; c. Cynmna -KiianeHer),

ChC CTOWHOCTH B AuanasoHa 64,3 - 99,6 mg L™ NOs™ , mpeaumuo npes nposerra Ha 2010 .

The present research was provoked as a result of the deteriorated ecological situation in Stara Zagora
Region, Bulgaria, during the last 8 years. The aim of the study was ecological monitoring of the natural waters
in Stara Zagora Region, ascertaining seasonal concentration variations during 2010, establishing of a database
and correlations regarding the parameters — nitrates, nitrites and ammonium, providing a framework for
sustainable management of the natural waters in the region. To accomplish this goal, the concentrations of
nitrogen compounds in real surface and groundwater samples taken from four municipalities of Stara Zagora
Region (Chirpan, Kazanlak, Gurkovo and Stara Zagora) were spectrophotometrically determined and the
statistical significance of the data was tested. The results obtained displayed that NO,-N could be classified as a
potential pollutant of the surface waters from Stara Zagora and Chirpan municipalities, while NO3-N could not
be classified as a contaminant. The derived polynomial correlation between NOs-N and NO-N concentrations
in Zetyovo Reservoir, Chirpan Municipality, allowed mathematical modelling of the experimental results. The
present study ascertained that the quality standard for groundwaters, regarding nitrates (50 mg L1), was exceeded
in 42 % of the sampling points (shaft well in a drinking water pumping station-Gita Village; Kolyo Ganchevo-
well; Cherganvo Village-well; Gurkovo City-well; Sulitza Village-well), with values in the range 64.3 - 99.6 mg
Lt NOs, predominantly during the spring, 2010.

15. Yaneva, Z. & N. Georgieva, 2011. Seasonal variation of phosphates contents in the
groundwaters of Stara Zagora region. Research people and actual tasks on multidisciplinary
sciences, Third International Conference, Lozenec, Bulgaria, 8-10 June, 2011, 3, 19-23

[lenta Ha HACTOAIIOTO M3CJIEBAHE € KayecTBEHA M KOJMYECTBEHA OLIEHKA Ha CE30HHUTE M3MEHEHHs Ha
chaBpXKaHUETO Ha (ocdarn B moazemuure Boau Ha oOmact Crapa 3aropa mpe3 2010 r. Ilocmemnoro e
MIPOBOKHUPAHO OT BIIOIIEHATAa €KOJIOTUYHA 00cTaHOBKa B obsacT Ctapa 3aropa mpe3 mocleaHuTe § TOJUHH, T.€.
MOBHUILIEHOTO ChABPkKaHUE HA (HOchOp B MPUPOAHUTE BOJM B CBETOBEH Malad, KOETO ce MPEBbPHA B CEPHO3CH
npobiem ot 60-Te TONMHM Ha MUHAIMsA BeK. Llenta Ha M3cieJBaHETO € IOCTHTHATa Ype3 MOAPOOHM
CNEKTPO(POTOMETPUYHN aHATU3M Ha KOHLEeHTpauuute Ha PO4> B peainu nmpobu OT MOA3EMHU BOIHM, B3ETH OT
yerupu odmuHu (Crapa 3aropa, Kazamnsk, Unpnan, ['ypkoBo) B mocouenus paiion npe3 2010 r.; cpaBHUTENHA
OIIEHKA Ha IOJIyYEeHUTE JJaHHU OT TJIeJ{Ha TOYKa Ha OBJITApCKHUTE M MEXyHapOJHH CTaHJapTH 332 Ka4yecTBO Ha

BOAUTC W CTATUCTHUYCCKA HMHTEPHpETAlUsA Ha PEIYyJTATHUTEC. TecTBaHa € W cTaTHCTHYECKaTa 3HAYUMOCT Ha
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CKCIICPUMCHTAJIHUTC JaHHU. MOHI/ITOpI/IHl"’I)T Ha MOA3EMHHUTE BOAU YCTAHOBU IMOBUILICHU HUBA HA 3aMbpPCsABAHE C
(l)OC(l)aTI/I B KIAQACHOUTC Ha TIpan prKOBO u c. I'Iepl“aHOBO. I/I3MepeHI/IT€ KOHICHTpAaIU HAAXBBPJIAT

npubau3uTenHo 5 - 10 mbTH OBArapcKus CTaHAApT 3a KauecTBO Ha noazemuute Boau (0,5 mg/L).

The aim of the present study was qualitative and quantitative evaluation of the seasonal variations of
phosphates contents in the groundwaters of Stara Zagora Region during 2010. The latter was provoked as by the
deteriorated ecological situation in Stara Zagora Region during the last 8 years, so by the increased phosphorus
loading of natural waters worldwide which has become a severe problem since1960s. The research goal was
accomplished by detailed spectrophotometric analyses of PO4* concentrations in real groundwater samples taken
from four municipalities (Stara Zagora, Kazanlak, Chirpan, Gurkovo) in the stated region during 2010;
comparative estimation of the data obtained from the standpoint of Bulgarian and international water quality
standards and statistical interpretation of the results. The statistical significance of the experimental data was also
tested. The groundwater monitoring established elevated levels of phosphate pollution in the well waters of
Gurkovo City and Cherganovo Village. The measured concentrations surpassed approximately 5 - 10 times
Bulgarian groundwater quality standard (0.5 mg/L).

16. Georgieva, N. V. & Z. Yaneva, 2011. Seasonal variations of water hardness in the fresh
waters of Stara Zagora Region. Ecology and Future, 10, No. 1-2, 12-20.

IlenTa Ha W3CIEIBAHETO € EKOJOTHYEH MOHHMTOPHHI Ha NpUpoaHUTE BoAu B obiact Crapa 3aropa,
bobarapus, ycraHoBsiIBaHE Ha CE30HHHUTE Bapualliu Ha KoHIeHTparusTa npe3 2010 r., ch3gaBaHe Ha 6a3a naHHU
1 KOPEJIAlMK 110 OTHOIIEHHE Ha NapaMeTPUTE — 0011a TBHPAOCT, KoHeHTpauuu Ha Ca?* u Mg?*, ocurypssaiu
paMKa 3a YCTOMYMBO YIpaBJICHHE OT €CTECTBEHMTE BOJM B paiioHa. 3a MocTUraHe Ha Ta3u men Osxa
CHEKTPO(POTOMETPUYHO OINpECICHN CTOMHOCTUTE Ha TPUTE MHICKCA B PEAJHU NPOOM OT MOBBPXHOCTHH U
MTOJI3¢MHH BOJM OT 4eTHpH oomuHN Ha Craposaropcka oonact — Yupman, Kazaunsk, 'ypkoso u Crapa 3aropa
1 Gemle mpoBepeHa CTATMCTUYECKATa 3HAYMMOCT Ha JaHHuTe. Haii-Brcoku cpennu koHueHTpamuu Ha Ca?t ca
peructpupanu BEB Bogute Ympman - 100,86 — 155,50 mg L™ u a3osup 3ersoBo — 101,19 — 185,50 mg L7,
OOmuHa YnpnaH, npe3 4eTUPUTOIUIIHAS ce30H. [IOBbpXHOCTHHTE U MOJ3EMHUTE BOAX B 00IMHNTE ['ypKOBO 1
Kazanapk OoTroBapsT Ha HM3UCKBAaHHUATA 3a KAauyeCTBO HAa IOBBPXHOCTHHTE, IOA3EMHHMTE BOAM M BOJMTE,
IIpeJHa3HAYeHN 32 KOHCyMalMs OT YOBeKa IO TpUTE M3clieBaHU mapaMmerbpa. [lomsemuute Boau B OOumHa
Crapa 3aropa - Kombo T'anueBo-kianenen; Ceno Cynuna-kiajieHel, XapaKTepU3upail ce€ C IMPEeBUIICHU
croiinoctn Ha TH u koHnentpauuu Ha Ca?*. V3BBLPIIEHHAT €KOJOIMYEH MOHUTOPHMHI YCTAaHOBHM, Y€
€CTECTBEHHMTE BOJIU OT BCHYKH aHAJIM3HPAHHU NMPOOOB3EMHHU TOYKH OTrOBapAT Ha HOPMATUBHHUTE M3MCKBAHUS 3a

ChabpKaHue Ha Mg?",

The aim of the study was ecological monitoring of the natural waters in Stara Zagora Region, Bulgaria,
ascertaining seasonal concentration variations during 2010, establishing of a database and correlations regarding
the parameters — total hardness, Ca?* and Mg?" concentrations, providing a framework for sustainable
management of the natural waters in the region. To accomplish this goal, the values of the three indices in real
surface and groundwater samples taken from four municipalities of Stara Zagora Region - Chirpan, Kazanlak,
Gurkovo and Stara Zagora were spectrophotometrically determined and the statistical significance of the data
was tested. The highest average Ca®* concentrations were registered in Chirpan - 100.86 — 155.50 mg L* and
Zetyovo Reservoir - 101.19 — 185.50 mg L™ waters, Chirpan Municipality, during the four months seasons. The
surface and groundwaters in Gurkovo and Kazanlak Municipalities suited the quality requirements for surface,
groundwaters and waters intended for human consumption according to the three parameters studied. The
groundwaters in Stara Zagora Municipality - Kolyo Ganchevo-well; Sulitsa Village-well characterized with
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exceeded TH values and Ca?* concentrations. The ecological monitoring conducted ascertained that the natural
waters from all analyzed sampling points corresponded to the normative requirements for Mg?* content.

17. Teopruesa, H., 3. flueBa, /1. JlepmenxueBa & /1. Hanera, 2011. M3cnenBane HuBaTta Ha
TEXKU MeTanu B s130BUp Yupnan. 21-6a FO6unetina Mexxcoynapoona Hayuna Kongepenyus,
Cw103 Ha yuenume, 3-4 1ouu 2011, Crapa 3aropa, brirapus, 1, No. 2, 85-89.

LlenTa Ha HACTOAIIOTO M3CJIE/IBAHE € €AHOTOJIMIIEH MOHUTOPUHT Ha ChABPXKAHUETO Ha TeKKU MeTanu (Fe,
Mn, Zn, Ni, Cu, Cd, Pb u Cr (VI)) BbB Bomute Ha s30Bup Yupnan, ooumnaa Yupnax, or aekemspu 2009 . mo
HoemBpu 2010 r. KoHmeHTpanunTe Ha HAOJIIOAaBAaHUTE TEXKKH METald ca ONpENeNIeHH 4Ype3 aTOMHO-
abcopommonHa crektpoMeTpusi (AAS) ISO 8288. CpaBHHUTETHHTE aHANM3M MEXIy CKCIICpUMEHTATHHUTE
pe3yiTaTd W HAOWMOHATHUTE M MEXIYHapOJHM CTAaHAAPTH 3a KAadyecTBO YCTAHOBMXA, Y€ CTAaHAAPTHTE 3a
noBbpxHOcTHH Boau Il xareropus 3a Mn u Cu ca Hagsumenu ¢ 16 % u 8 %, crorBeTHO. OnpenencHuTe Ipe3

noemBpu 2010 r. vuBa Ha Cr (VI) cpBnagnaxa cbe cranmapt 3a I kareropust (0,05 mg/L).

The aim of the present study was one-year monitoring of heavy metals (Fe, Mn, Zn, Ni, Cu, Cd, Pb and Cr
(VD)) contents in Chirpan Reservoir waters, Chirpan Municipality, from December 2009 to November 2010. The
concentrations of the heavy metals monitored were determined by Atomic Absorption Spectrometry (AAS) ISO
8288. The comparative analyses between the experimental results and the national and international quality
standards established that the 11 category surface water standards for Mn and Cu were exceeded with 16 % and 8
%, respectively. The determined, during November 2010, Cr (V1) levels coincided with the Il category standard
(0.05 mg/L).

18. Georgieva, N.V., Z. Yaneva & M. Gabrashanska, 2011. Assessment of spatial and
temporal variations of Zn concentrations in groundwaters. 7th International Biogeochemical
School “Fundamental aspects and innovation aspects of biogeochemistry” VIIL
Biogeochemistry Studies, 12-15 September, 2011, Astrakhan, Moscow, Russia, 80-84.

Llenrta Ha TOBa mpoy4BaHe Oellle 1a ce OIIEHU TeKYIIOTO ChCTOSHIE Ha HUBATa Ha Zn, HETOBHS IPOU3XO0J U
MIPOCTPAaHCTBEHO/BPEMEBO PA3IpeieIeHNe B pealHi MOA3EMHH BOJM, KaKTO M Ja Ce MpEeAoCTaBH 0a3a JaHHH,
HeoOxoanMa 3a pa3pabOTBaHETO Ha CTPATErHy 332 KOHTPOJ HA 3aMbPCABAHETO. 3a Ja ce IIOCTUTHE MOCIEIHOTO,
KOHILEHTPALMHUTE HAa Zn B PeaHU NMPpoOu OT MOJ3EMHH BOJH, B3€TH OT 12 MOJ3€MHM BOJON3TOYHHKA B 00sacT
Crapa 3aropa, benrapus, 0Osxa ompenmerneHH upe3 aTOMHO-aOCcOpOIMoHHa crektpodoromerpus (AAS) mpes
nepuona aekemBpu 2009 — okromBpu 2010 r. TecTBaHa € cTaTHCTHUECKaTa 3HAYMMOCT Ha €KCIIEPUMEHTATHUTE
naHHU. KOHIEHTpallMOHHHWTE KPUBM Ha BCHYKHM TNPOOOB3EMHH TOYKH C€ XapaKTepU3UpaT C aHaJOTMYHA
TEH/ICHINS — MAaKCUMAaJTHH KOHIIEHTPAMU Ha Zn Tpe3 JeKeMBPH, IOCIEABAHN OT OCThP HAKJIOH, ITOKa3Baml 6 —
400 mpTH MO-HUCKO CHIBPXKAHWE HAa Zn Mpe3 MapT U OKTOMBpH. Haii-BHCOKOTO 10Ka3aHO HUBO Ha Zn OT
ITOJIOYBEHN BOJIM B KiIaJieHen oT rpajx ['ypkoBo HagMuHaBa ¢ 6,24% HaIMOHAIHUTE CTAHJAPTH 32 KA4eCTBO Ha
noazemuure Boau (5,00 mg/L) n nureiinara Bona (5,00 mg/L), kKakTo ¥ BTOPUYHHMS CTAaHAAPT 32 NHUTEHHA BOAA
(5,00 mg/L) Ha AreHumsaTa 3a oma3BaHe Ha OKOJHATa cpena. MoIeabT Ha HMPOCTPAHCTBEHO pasmpenesieHHe,
0azupaH Ha CpEJHUTE TOAUIIHY CTOHHOCTH Ha Zn, M0Ka3Ba, 4Ye KOHIEHTPALKUTEe Ha Zn B NOA3EMHHUTE BOJM Ha

n3cjacaBaHaTa obuact ce yBeJIM4YaBaTt OT 3allaJl Ha CEBEPOU3TOK.
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The aim of this study was to evaluate the current status of Zn levels, its origin and spatial/temporal
distribution in real groundwaters, as well as to provide a database necessary for the development of pollution
control strategies. To accomplish the latter, Zn concentrations in real groundwater samples taken from 12
groundwater sources in Stara Zagora Region, Bulgaria, were determined by atomic absorption spectrophotometry
(AAS) during the period December 2009 — October 2010. The statistical significance of the experimental data
was tested. The concentration curves of all sampling points characterized with analogous trend — maximum Zn
concentrations during December, followed by a subsequent sharp slope indicating 6 — 400 times lower Zn
contents during March and October. The highest detected Zn level from a groundwater in a well from Gurkovo
city surpassed with 6.24% the national stadndards for groundwater quality (5.00 mg/L) and drinking water quality
(5.00 mg/L), as well as the Environmental Protection Agency (EPA) secondary drinking water standard (5.00
mg/L). The spatial distribution pattern, based on the average annual Zn values, indicated that Zn concentrations
in the groundwaters of the studied area increased from west to north-east.

19. Georgieva, N., Z. Yaneva, D. Dermendzhieva & V. Kotokova, 2011. Ecological
assessment of Cr (V1) concentrations in the surface waters of Stara Zagora Region used in
agriculture. Agricultural Science and Technology, 3, No. 3, 269-275.

Ilenta Ha HaAcCTOSIIOTO H3CJIEABAHE € CEKOJOTMUYEH MOHUTOPHHI Ha KoHueHTparuure Ha Cr (VI) B
HOBBPXHOCTHUTE BoAU OT obnact Crapa 3aropa, H3MOJI3BaHU B CEJICKOTO CTOIIAaHCTBO. LlenTa Ha U3cieaBaHeTo
€ NMOCTUIHATA Ype3: olpeAeisHe Ha konneHTpanunute Ha Cr (VI) B peasHn TpoOH OT MOBEPXHOCTHH BOJH, B3€TH
oT 16 Toukm 3a B3eMaHe Ha MpoOH, pasmoiioxkeHHW B detupu obmumHU: Crapa 3aropa, Kazammpk, Unpmnan u
I'ypxoBo, upe3 AAC (AToMHO-aOCOPOIIOHHA CIIEKTPOMETpHs) mpe3 nepuona nexkemepu 2009 r. - HoeMBpH,
2010 r.; cpaBHHTENTHa OIEHKAa HA CKCIICPUMEHTAIHWTE pE3yJTaTd OT T[JIeAHAa TOYKa Ha
HaIMOHAJIHI/MEXIYHAPOAHU CTaHIAPTH 3a KA4eCTBO HA MOBBPXHOCTHHUTE BOJM; CTATHCTHYECKH aHAIM3HM HA
naHHuTe. HayyHuTe nscnenBanus nokassar, uye crannaptsT 1 kateropus (0,05 mg/L Cr (V1)) e HapBuieH ¢ 2
% - 30 % B mpubM3uTenHO 19 % OoT aHanmu3upanuTe Mpodu (pexa TyHKa - MOCT ¢. Sroxa, peka Paiogra, si30Bup
3erboBo, Yupmnan s30Bup). Perucrpupanure konunentparuu Ha Cr (VI) mpes moemspu 2010 r. B 31 % ot

TIOBBPXHOCTHUTE BOJHU 00eKkTH MPAKTUYCCKHU CHBIAJIAT C HUTHUPAaHATa MO-rope A0IMyCTUMa rpaHnmuia

The aim of the present study was ecological monitoring of Cr (V1) concentrations in surface waters from
Stara Zagora Region used in agriculture. The research goal was accomplished by: determining Cr (V1)
concentrations in real surface water samples taken from 16 sampling points situated in four municipalities: Stara
Zagora, Kazanlak, Chirpan and Gurkovo, by AAS (Atomic Absorption Spectrometry) during the period
December, 2009 - November, 2010; comparative estimation of the experimental results from the standpoint of
national/international surface water quality standards; statistical analyses of the data. The scientific investigations
revealed that the Il category standard (0.05 mg/L Cr (V1)) was exceeded by 2 % - 30 % in approximately 19 %
of the samples analyzed (Tundzha River - bridge Yagoda Village, Radova River, Zetyovo Dam, Chirpan Dam).
The registered Cr (V1) concentrations during November, 2010, in 31 % of the surface water bodies practically
coincided with the above cited permissible limit.

20. Yaneva, Z., B. Koumanova & N. Georgieva, 2011. Study on the applicability of a natural
geomaterial for mononitrophenol removal from simulated agricultural run-off water.
Agricultural Science and Technology, 3, No. 4, 354-358
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[TnpokoTo U3MoI3BaHE Ha NIECTULMN U XePOULIMIH B 3¢MEICIICKUTE PailOHH 110 CBETA JI0BE/IE /10 CEPHO3EH
MOTEHLMA] 3a MpOoOJEeMH CBhC 3aMbBPCABAHETO HA IOYBHUTE, IMOBBPXHOCTHUTE M IIOJIOYBEHUTE BOAM B
npuiexamuTe TepeHu. LlenTta Ha ToBa mpoy4BaHe € Ja ce OLEHH CIIOCOOHOCTTa Ha €KCIIaHAMPaHUsI TeoMaTepral
NEepIUT Ja OTCTpaHsBa KCEHOOMOTHMYHM OpraHWYHH CHEAMHEHHS OT 3aMbpceHa BOJa, BBBEJEHA OT
CEJICKOCTOIIAHCKH U APYTH AeHHOCTH. MOAETHOTO CheANHEHNE, N30paHO B TOBA NMPOYUYBAHE, € OHUTPO(DEHOI,
XMMHKaJl, KOWTO OOMKHOBEHO C€ H3MOJI3Ba INPH TPOU3BOJCTBOTO HA MECTUIHMAN. ExcnepuMeHTanHuTe
paBHOBECHM [aHHHM OsiXxa WHTEPIPETHPAHU OT MomeauTe Ha wn3otepma Ha Langmuir u Freundlich.
[TpunoxxuMocTTa Ha JBaTta Mozena Oemie OIeHEHAa Ha 0a3aTa Ha M3YHMCICHUTE IapaMeTpH Ha Mojena U
KOopeTannoHHU KoedunueHTH. CTaTHCTHYECKaTa 3HAYMMOCT Ha pe3ynTaTuTe Oelle TecTBaHa Ha 0Oa3zaTa Ha
croriHocTute Ha SSE m RMSE. 3anoBonutenna epektuBHOCT (70 % OTCTpaHsIBaHE) HA M3MOJ3BAHUS METOJI

J0Ka3a IMOoTCHIIuaJla My 3a HII/IpOKOMaIIIa6HI/I MPUIIOKCHUS.

The widespread use of pesticides and herbicides in agricultural areas worldwide has led to serious potential
for pollution problems of the soils, surface and groundwaters in the adjacent terrains. The purpose of this study
was to evaluate the ability of the geomaterial expanded perlite to remove xenobiotic organic compounds from
polluted water introduced by agricultural and other activities. The model compound selected in this study was
onitrophenol, a chemical commonly used in the manufacture of pesticides. The experimental equilibrium data
were interpreted from Langmuir and Freundlich isotherm models. The applicability of both models was assessed
on the basis of the calculated model parameters and correlation coefficients. The statistical significance of the
results was tested on the basis of the SSE and RMSE values. The satisfactory efficiency (70 % removal) of the
applied method proved its potential for large-scale applications.

21. Georgieva, N.V., M. Gabrashanska, V. Koinarski & Z. Yaneva, 2011. Zinc
supplementation against Eimeria Acervulina-induced oxidative damage in broiler chickens.
Veterinary Medicine International, No. 647124, 1-7. DOI: 10.4061/2011/647124. SJR =
0.316, Scimago Q2

ToBa npoyuBaHe € HaNPaBEHO 3a ONpeeJITHEe Ha XPaHUTEIHUTE T00aBKH OT ANETa, ChbprKalia Zn, BEPXY
AQHTUOKCHJIQHTHHS CTaTycC IpH MWIeTa, eKCliepUMeHTanHo 3apa3enu ¢ Eimeria acervulina. AHTHOKCHIaHTHUST
cTaTyc ce MpoclejsBa upe3 onpeneisHe Ha kKoHIeHTparnuuTe Ha MDA u aktuBHoctTa Ha SOD u CAT Ha
epUTPOLIUTHUTE, KakTO U Ha BUTaMuH E, Butamuu C, Cu 1 Zn B 4epHHA Ap00, MyCKYJINUTE U cepyMa. Pesynrature
nokassat nosuied MDA (P < 0.05), CAT (P < 0.001) u namanen SOD (P < 0.001) npu 3apa3eHuTe OTHIIH.
VYcraHOBeHM ca 3HAYUTENHU NPOMEHHM B KOHuHeHTpauuure Ha Cu M Zn M ApacTUYHO HaMmalsIBaHE Ha
koHleHTpauuute Ha BuTamMuH C u E npu 3apasenute nuiera. HaOnronaBaHuTe OTKIOHEHHs B M3CIIEIBAHUTE
€H3MMH M HEEH3MMHHU MapaMeTPH CBHUETEICTBAT 32 BH3HWKBAHE Ha OKCHJATHUBEH CTpec ciex MHQeKnusITa u
HapylleH aHTHOKCHJIAHTEH CTaTyC Ha mwiera, 3apaseHu ¢ Eimeria acervulina. Hammre pesynrarn nokasaxa
momoOpsBamiara ponst Ha CuZn(OH)3Cl (0,170 g Ha kg xpaHa) cpemy mHmynupanoro ot Eimeria acervulina

OKCHUJAATUBHO YBPCIKAAHC IIPU 3apa3€HU IMAJICTA

This study was undertaken to determine the dietary supplements of Zn containing diet on the antioxidant
status in chickens experimentally infected with Eimeria acervulina. The antioxidant status was monitored via
determination of MDA concentrations and erythrocyte SOD and CAT activities, as well as vitamin E, vitamin C,
Cu, and Zn in liver, muscle, and serum. The results showed increased MDA (P < 0.05), CAT (P < 0.001), and
decreased SOD (P < 0.001) in the infected birds. Significant changes in Cu and Zn concentrations and
dramatically reduction of vitamin C and E concentrations in the infected chickens were found. The observed
deviations in the studied enzymes and nonenzymatic parameters evidence the occurrence of oxidative stress
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following the infection and impaired antioxidant status of chickens, infected with Eimeria acervulina. Our results
proved the ameliorating role of CuZn(OH)3Cl1(0.170 g per kg food) against Eimeria acervulina-induced oxidative
damage in infected chickens.

22. Georgieva, N., Z. Yaneva & G. Kostadinova, 2011. Spatio-temporal distribution of
nitrates, nitrites and ammonium in groundwaters. Ecologica, 18, No. 64, 623-630

3akiroueHne: 3HaYUTENHUTE KojteOanus B noazeMuute Boaun NO3~ BpeMEBHU BapHallly U ITPEBUILIABaHE Ha
CTaHAapTUTE 32 Ka4ecTBO Ha IMOJ3EMHHUTE BOAM M NMUTEHHATa Boja B mpubiam3utenHo 50 % or uscneaBaHuTe
TOYKH 32 B3€MaHEe Ha MPOOH, Pas3IoJIOKEHU IIPEIUMHO B CEJICKH PailoHM, MOTAT Jia c€ JbJDKAT Ha NHTEH3UBHU
CEJICKOCTOIIAaHCKH AEHHOCTH, Taka Ha MOBBPXHOCTHM NPOHHWKBAHE HAa BOJA OT CENTHYHM SIMH, M3THYAHE HA
KaHaIM3auusl Wik HHOUIATpanus oT Aema. JleHaporpamara Ha MOJA3EMHHUTE BOOYM pa3TpaHH4aBa Ba OCHOBHU
Kiaca Ha cxonctBo: Kurberep 1 - mHTErpHparn M3TOYHHMIM Ha IOA3EMHHM BOAM C MAaKCHMAaJHA CTENCH Ha
3ambpesBane ¢ NOs™, u Kirberep 2 - XxapakTepusupalll ce ¢ OTAaJICYSHOCT OT TOJIEMHU IPafoBe W MHIYCTPHATHA
LIEHTPOBE, OTPAaHNYEHO aHTPOIIOTCHHO BIMSHHE, HO 3aCHJICHO CEJICKOCTONAHCKO Bb3JeHcTBHE. [ eHepupaHara
0a3a OT eKCHEPUMEHTAIHY JJaHHH MOXe Ja ObJe M3Moi3BaHa 3a (OpMUpaHE Ha MHTETpUpaHA CTpaTerus 3a
ynpasieHnue Ha N, KakTo IpernopbyBar Hail-aKTyallHUTe TeHICHLMH Ha €KOJIOTHYHH M3CJIeBaHuUs B 00J1acTTa Ha

IJIaHUPAaHETO Ha U3MOJI3BAHCTO HAa 3EMEACIICKUTC 3EMHU, HACOUYCHH KbM KOHTPOJI Ha 3aMBbpPCABAaHETO HAa BOAUTEC.

Conclusion: The significant fluctuations in the groundwater NO3~ temporal variations and surpassing of the
groundwater and drinking water quality standards in approximately 50 % of the investigated sampling points,
situated predominantly in countryside regions, could be attributed as to intensive agricultural activities, so to
surface water penetration from septic tanks, sewer leakage or landfill leachate. The groundwaters dendrogram
distinguished two major similarity classes: Cluster 1 - integrating groundwater sources with maximum extend of
NOs™ pollution, and Cluster 2 - characterizing with remoteness from large cities and industrial centers, limited
anthropogenic influence but intensified agricultural impact. The generated experimental data base could be used
to form an integrated N management strategy, as recommended by the most up to date trends of environmental
research in the field of agricultural land use planning aimed at water pollution contro.

23. Georgieva, N., Z. Yaneva & G. Nikolova, 2011. Isonicotinoylhydrazone SH8 against
isoniazid-induced hepatic injury. 7th International Workshop on HIV & Hepatitis Coinfection,
Milan, Italy, 1-3 June 2011. In: Reviews in Antiviral Therapy & Infectious Diseases, v. 5, 31-
33.

W3BectHO e, ue komH(peknusata ¢ XMB mpumaBa MHOIO BHCOK PHUCK OT MPOrPecHsi Ha TyOepKyIo3a.
Wzonnasun (INH) e nexapcTBo, IIMPOKO M3MOI3BAHO B XUMHOTEpanuaTa Ha Tybepkyio3a. 3a cexanenue, INH
ce CBBP3Ba ChC CEPHUO3HM HEXKEJAHW PEAKIINH, BKIIOYUTEITHO XEMaTOTOKCHYHOCT. BBIIpeKu ToBa, MpeANIITHUTE
HU PE3yiTaTH ca AEMOHCTPHpATN TyOepKylIoCTaTHYHA aKTHBHOCT M SSA Ha W30HUKOTHHOWIXHAPA30H N-
n3oHukotuHOMIN-N'-(3-eToKcH-2-xuapokcubeH3annexun) xuapa3on (SHY). Llenra Ha HACTOSAIIOTO U3CIICABAHE €
Ja ce ompenenu Jald HACKOPO  CHHTE3UPAHUTE  M30HMKOTHHOMWIXuAa3oH SHS-ananosu Ha
MIPOTUBOTYOEPKYJIO3HOTO JIEKApCTBO H30HMA3MJ INPEJOTBPATSIBAT XENAaTOTOKCMYHOCTTAa, NpEIW3BUKaHa OT
CBOOOJHUTE PajMKald OT M30HHMA3WI, W TIOKa3BaT XEMaTONPOTEKTUBHM €(PeKTH. 3a Ta3u LN H3CIeBaXMe

HUBATA Ha NPOAYKTUTEC Ha JIMIIMAHA NEPOKCHAANNA U aKTUBHOCTTA HAa €H3UMMUTC 3a aHTUOKCHUJAHTHA 3allluTa
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CYIIEpOKCH/I JMCMyTa3a M Karajaza OT YEpHOJAPOOHM XOMOreHaTH Ha MHIIKM, Tperupanu ¢ INH u INH B

xoMmOuHauu ¢ SH8 u ¢ Butamun A.

It has been known that coinfection with HIV confers a very high risk for progression to TB desease,
Isoniazid (INH) is a derug widely used in the chemotherapy of tuberculosis. Unfortunately, INH is associated
with serious adverse events, including hepatotoxicity. However, previous our results have demonstrated tha
tuberculostatic  activity and SSA of the isonicotinoylhydrazone N-isonicotinoyl-N’-(3-etoxy-2-
hydroxybenzaldehyde) hydrazone (SH8). The aim of the present study was to determine whether recently
synthesized isonicotinoylhydazone SH8-analogues of the antituberculosis drug isoniazid, prevent isoniazid free
radical-induced hepatotoxicity and display hepatoprotective effects. For this purpose, we investigated the levels
of lipid peroxidation products and the activities of antioxidant defense enzymes superoxide dismutase and
catalase from liver homogenates of mice treated with INH and INH in combinations with SH8 and with vitamin
A.

24. Yaneva, Z., B. Koumanova & N. Georgieva, 2012. Study on the mechanism of
nitrophenols sorption on expanded perlite - equilibrium and kinetics modelling. Macedonian
J. Chem. Chem. Eng., 31, No. 1, 101-114. IF - 0.821

U3cnenBaHo e aacopOUUMOHHOTO MoBeneHue Ha 2-Hutpodenon (2-NP) u 2,4-nunutpodenon (2,4-DNP)
BBpXY ekcranaupad nepaut (EP) mpu paBHOBECHM M KMHETHYHM yCIOBHS. EKCIIEpUMEHTAIHNTE PaBHOBECHU
naHHn Osxa wHTepnperupaHu ot Langmuir, Freundlich, Redlich-Peterson, Temkin u MHOrocmoitHuTE
n3otepmMuyHu Monenu. Kakro mozensT Temkin, Taka ¥ MHOTOCIOHHUAT MOJEN Jaj0Xa Hail-3aJ0BOJUTEIHO
NpEe/ICTaBsHE Ha eKCIepUMeHTamHuTe AaHHM 3a 2-NP copbums Bepxy EP, nmokpuBaiiku nenus nuamna3zoH Ha
KOHLIEHTpalLMsi, KaTo ce MpeArojara BHCOKAa HadalHa CKOPOCT Ha COpOIMs, HajJu4ue Ha XUMHYHU
B3aMMOJEHCTBHUA aAcopOeHT-afcopbaT ¥ MHOTOCIONHA afcopOIMs KaTo OCHOBHH XapaKTEPUCTHKH
NPE/ICTABSIIO0 PABHOBECHOTO TIOBEJICHNE Ha M3CJIe[BaHaTa cucTeMa. ExcriepuMeHTaHuTe KHHETHYHH Pe3yJITaTh
0s1Xa aHAJIM3UPAHM YPE3 MOJEJIUTE Ha IICEBJIO IIbPBH, NICEBO-BTOPHU MOPSIBK, Mosesna Ha banram, Mozena Ha
BBTPELIHOYACTHYHA AN(PY3Usl U KHHETHYHOTO ypaBHeHHE Ha EnoBnd. CTOWHOCTHTE HAa M3YMCIEHATa CKOPOCT,
napaMeTpure Ha  MacoBMs  TpaHcdep M KoeMIMEHTHTE HAa  KOpenamus ~— JoKaszaxa, de
XeMocopOIuTe/BhTpeyacTHIHaTa AU (Y31 Morar J1a ObaT OUYepTaHH KaTO OCHOBHH MEXaHM3MH 3a KOHTPOJ Ha
ckopoctta 1o Bpeme Ha 2-NP/2,4-DNP copOiusi BbpXY €KCIaHAUPaH NepIIUT. Y CBOSBAHETO HA HUTPO(PEHOIH Ce
yBean4aBa B ropsibka Ha 2-NP < 2,4-DNP.

The adsorption behavior of 2-nitrophenol (2-NP) and 2,4-dinitrophenol (2,4-DNP) on expanded per- lite
(EP) at equilibrium and kinetic conditions was investigated. The experimental equilibrium data were interpreted
by Langmuir, Freundlich, Redlich—Peterson, Temkin and the multilayer isotherm models. Both the Temkin and
the multilayer models gave the most satisfactory representation of the experimental data for 2-NP sorption on EP
covering the whole concentration range, presuming high initial sorption rate, presence of adsorbent-adsorbate
chemical interactions and multilayer adsorption, as the basic characteristics featur- ing the equilibrium behavior
of the system studied. The experimental kinetic results were analyzed by the pseudo-irst, pseudo-second order
models, Bangham’s model, intra-particle diffusion model, and Elovich ki- netic equation. The values of the
calculated rate, mass transfer parameters and correlation coeficients proved that chemisorptions/intraparticle
diffusion could be outlined as the basic rate controlling mechanisms during 2-NP/2,4-DNP sorption on expanded
perlite. Uptake of nitrophenols increased in the order 2-NP < 2,4-DNP.
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25. Yaneva, Z. & N. Georgieva, 2012. Insights into Congo red adsorption on agroindustrial
materials - spectral, equilibrium, Kinetic, thermodynamic, dynamic and desorption Studies. A
Review. International Review of Chemical Engineering (Rapid Communications) (IRECHE),
4, No. 2, 127-146.

HacrostmumaT nperyies ox4epTaBa v NpeJoCTaBs Mperiie]l Ha paBHOBECHUTE, KHHETHYHUTE, THHAMUYHHTE
U TepMOAMHAMUYHHUTE W3CieaBaHMs Ha KoHrodepseHoro (CR), nmmaso kaHneporeHHo Garpuiio, agcopOuusra
BBPXY Pa3INYHH CEJIICKOCTONAHCKH CTPAaHUYHU IPOAYKTH, OTHAIBIH U arpolpOMHUIIUIEHH ocTaThi. OuepTaHo
€ BIMSHUETO Ha HIKOM 3HAaYMMH napameTpu kato pH, Temneparypa, HOHHa cuila, HauyaJlHa KOHLIEHTpAIUs Ha
copbar, BpeMe Ha KOHTakT M Jp. BBbPXY aJCOpOLMOHHOTO IOBEJICHHWE Ha H3CIEABAHUTE cHCTeMHU. bsxa
NIPE/ICTaBEHH U aHAJIM3UPAaHU PO3PEHHMS 32 MEXaHW3Ma Ha pUJIaraHuTe COpOIMOHHY poliecH Ha 6a3ara Ha: (i)
(U3NKO-XMMUYHHUTE CBOWCTBA HA JIMTHOLGTYJIO3HUTE COPOCHTH (crenn(uIHa MOBBPXHOCT, pa3Mep Ha ITOPHUTE,
MMOBBPXHOCTHH (QyHKIIMOHATHY Tpynn), cnekTpanau (FTIR), Mopdorornyan XxapakTepuCTHKN U aICOPOIIHOHEH
kamarureT; (i) crpykrypHute cinoxHocta 1 UV/VIS crektpure Ha Makpomojekyiata Ha Oarpuioro u (iii)
MOCIIEIBAIINTE MPOMEHH Ha CJICKTPOCTATUYHHTE, PU3MYHNTE H XUMUYHHTE B3aUMOACHCTBHS copbat/copOeHT
o BpeMe Ha Ienusi mpouec Ha copOuus. OcBeH ToBa Osxa MPENCTAaBEHU H3UEpHaTeTHU aHaJIM3W Ha
MPUIIOKMUMOCTTA Ha pe€auilia paBHOBECHU, KUHETHUYHU, MaCOIPEHOCHNU U JUHAMUYHU MaTEMAaTUYCCKHU MOICIIU.
Hanuunure B uTeparypara u3cieqBaHus, OUI0KeHN Ha ecopbums Ha CR, cbiio 6sxa 0600mieHH, Thid KaTo
T€ TPENCTaBAT CTpaTeruy 3a ObJella pereHepanus, MOBTOPHA ymnoTpeda W M3IOJI3BaHE Ha H3UEpIaHUTe

asicopOeHTH U MmonoMarar U3siICHIBAaHETO Ha MexaHu3Ma(iTe) Ha Ipolieca.

The present review highlights and provides an overview of the equilibrium, kinetic, dynamic and
thermodynamic studies of Congo red (CR), a diazo carcinogenic dye, adsorption on various agricultural by-
products, wastes and agro-industrial residues. The effect of some significant parameters such as pH, temperature,
ionic strength, initial sorbate concentration, contact time, etc. on the adsorption behaviour of the studied systems
was outlined. Insights into the mechanism of the sorption processes applied were presented and analyzed on the
bases of: (i) the lignocellulosic sorbents physicochemical properties (specific surface area, pore size, surface
functional groups), spectral (FTIR), morphological characteristics and adsorption capacity; (ii) the structural
complexities and UV/VIS spectra of the dye macromolecule, and (iii) the subsequent alterations of
sorbate/sorbent electrostatic, physical and chemical interactions throughout the entire sorption process. Besides,
comprehensive analyses of the applicability of a number of equilibrium, kinetic, mass-transfer and dynamic
mathematical models were presented. The available in the literature studies subjected to CR desorption were also
summarized, as they present strategies for the future regeneration, reuse and utilization of the exhausted
adsorbents and assist the elucidation of the process mechanism(s).

26. Georgieva, N. & Z. Yaneva, 2012. Chemical analysis and evaluation of Fe and Ni spatio-
temporal variations along Tundzha River southeastern downstream, Bulgaria. In: Proceedings
of the 5th International Conference on Water, Climate and Environment, BALWOIS, Ohrid,
Republic of Macedonia, 2012 (ed. Morell, M. et al.), Faculty of Civil Engineering, Sts. Cyril
and Methodius University - Skopje, Ohrid, 27 May - 2 June 2012, 1-12.

CTpeMe)K"bT KBbM YCTOﬁQHBO Ppa3BUTHC HA IIPUPOJAHUTEC BOJAHU PECYPCH, 0CO00€HO B Ppa3BUBALINATE CE CTPAaHU
" TE3U C UKOHOMHUKHU B IPEXOJ, OCHLUICCTBABA Cb3/1aBAHETO W/WIN T0-HATaTHIIHOTO Pa3BUTHUEC HAa HALITMOHATTHU

MPEXU 34 MOHUTOPUHT U 0asu JJaHHU 3a BOAHU PECYPCH, KAKTO U pa3pa60TBaHeTo Ha CbOTBCTHHUTC HAITMOHAJITHN
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WHJIMKATOpH. B TO3M KOHTEKCT, HACTOSIIIOTO M3CJIEIBAaHE OLICHBA TEKYIIOTO ChCTOsIHME Ha HUBaTa Ha Fe un Ni,
TEXHHsI IPOMU3XOJ U MPOCTPAHCTBEHO-BPEMEBO pasIpe/ielieHHe B IOBbPXHOCTHUTE BOJM OT IOTOM3TOYHATA YacT
HaJIOJy O TeYeHHeTo Ha peka TyHpka, benrapus, BKIIOYHTENHO MET OT HeliHWTe mpuToka B obmact Crapa
3aropa. 3a HOCTUTaHETO Ha MOCIIeIHATa 11e)I, KOHIIeHTpanuuTe Ha Ni B IpoOUTE OT peaHu MOBbPXHOCTHH BOIM
0sixa oOmpeneNeHH 4Ype3 aTOMHO-abcopOrmoHHa crekrpodoromerpus (AAS) u cpabpxanuero Ha Fe -
CIEeKTpOoPOTOMETPHUIHO, Tipe3 neproaa aekeMBpu 2009 - HoemBpu 2010 1. bemre npoBepeHa craTHCTHYECKATa
3HAQYUMOCT Ha CKCIIEPUMEHTAJIHUTE JAaHHW. EKONOTMYHMAT MOHHMTOPHHI YCTaHOBH PS3KO IIOBHIICHHE HA
KOHIIeHTparuuTe Ha Ni, HaJABHIIaBamy [-Ba KaTeropys CTaHAAPT 3a KauyecTBO Ha moBbpxHOcTHHUTE Boad (0,05
mg/L Ni) ot 3 mo 183 mpTH, B mecTre m3cnenBanu pexu mpe3 tomm 2010 r. Pexa Tynmka u p. Pamosa ce
XapakTepu3upar ¢ MaKCUMyM ChAbpaHue Ha Ni NpeJnMHO IIpe3 MPOJIETHUTE U JIETHUTE Meceld. ABapHiHO
U3IyCKaHe Ha NPOW3BOJCTBEHH OTHAJbYHH BOJM OT MAIIMHOCTPOUTEIHUTE M TEKCTHUIIHUTE NPEANPHSATHS B
O6mmHa Kazanapk Moxe 1a ObJe NpUYMHATA 32 PETUCTPUPAHOTO MOBHIIEHO chabpxanue Ha Fe (ot 0,24 no
2,30 mg/L) B p. Jlemnnna u p. TyHmka, npesumanamo II-pa kareropus cTaHaapT 3a KauecTBO Ha
nmosbpxHOcTHUTE Bogu. (1,50 mg/L Fe) ¢ mpubmmsurenso 1,5 met mpes ampuin 2010 1. BucoknTte m3mepeHn
KoHIeHTpanun Ha Fe B mpo6ute ot p. Pamosa (1,20 mg/L) u p. JIazora (1,70 mg/L), O6muna I'ypkoBo, mmpe3 Maii
2010 r. Moxxe ma ce IBIDKM Ha oOpaTHa MHGUITpanus Ha oboratenu ¢ Fe pynnu mHbMITpaT! OT OIM3KHUTE
N30CTaBEHN MUHHU. 3HAUMMOCTTA Ha U3CJIEIBAHETO CE M3pa3siBa B TOBA, Y€ MPeoCTaBs 0a3za TaHHU, HE00X0I1MMa
3a pa3paboTBaHETO HA CTPATEIHHM 32 KOHTPOJI Ha 3aMbPCsABAaHETO HA HAIIMOHAIHA U MEXIyHapoaHa 06a3a, KaTo ce
1Ma npeaBus, ue pexa TyHaka e Hall-roeMusT IPUTOK Ha peka Mapuia, BIMBal] ce B Hesl Ha TypCKa TEPUTOPHUs

kpait OnpuH.

The urge for sustainable development of natural water resources, especially in the developing countires and
these with economies in transition implements the establishment and/or further development of national
monitoring networks and water resources databases, as well as the development of relevant national indicators.
In this context, the present study evaluated the current status of Fe and Ni levels, their origin and spatio-temporal
distribution in the surface waters from the southeastern downstream of Tundzha River, Bulgaria, including five
of its tributaries in Stara Zagora Region. To accomplish the latter goal, Ni concentrations in real surface water
samples were determined by atomic absorption spectrophotometry (AAS) and Fe contents -
spectrophotometrically, during the period December 2009 - November 2010. The statistical significance of the
experimental data was tested. The ecological monitoring revealed sharp increases of Ni concentrations,
surpassing the Ist category standard for surface water quality (0.05 mg/L Ni) from 3 t0183 times, in the six studied
rivers during July, 2010. Tundzha River and Radova River characterized with the maximum Ni contents
predominantly during the spring and summer months. Accidental industrial wastewater discharge from the
machine-building and textile enterprises in Kazanlak Municipality could be the probable reason for the registered
elevated Fe contents (from 0.24 to 2.30 mg/L) in Leshnitza River and Tundzha River surpassing the lInd category
standard for surface water quality (1.50 mg/L Fe) with approximately 1.5 times during April, 2010. The high
measured Fe concentrations in the samples from Radova River (1.20 mg/L) and Lazova River (1.70 mg/L),
Gurkovo Municipality, during May 2010, could be attributed to reverse infiltration of Fe-enriched mine leachate
from the nearby situated abandoned mines. The significance of the research was expressed by the fact that it
provided a database necessary for the development of pollution control strategies on national and international
basis considering that Tundzha River is the biggest tributary of Maritza River, emptying into it on Turkish
territory near Edirne

27. Georgieva, N., Z. Yaneva, M. Todorova, R. Ivanova, N. Nizamov & P. Neicheva. 2012.
Chemometrical analyses of Zn distribution between water and soil of dams in Chirpan
Municipality, Bulgaria. Agricultural Science and Technology, 4, No. 3, 291- 297.
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ToBa mpoyuBaHe € NpPEAHA3HAYCHO Ja OLICHU EKOJIOTMYHOTO CHCTOSHHE M Ja ONPEACIH BEPOSTHUTE
TCYHH/TBBPIM KOpPETAalMK Ha Pa3npelCiCHHETO Ha Zn MEXAy S30BHPHHUTE BOIU M MPUICKANIWTE MOYBH B
Oo6umnaa YupmaH, KaTo 4acT OT MPOCKT 3a HEMPEeKbhCHATA OI[CHKA Ha BOJUTE U mouBHTE B obact Crapa 3aropa.
KonneHTpanuure Ha IUHK B H3CICIBaHUTE NPOOM OT BOJAa W TOYBA OsIXa OMPEACICHH 4YpEe3 aTOMHO-
abcopbOumonHa criektpomerpus (AAS) Ha atoMHO-abcopOunoned cuekrpomersp AAnalyst 800, Perkin Elmer,
3a eprona aekeMBpu 2009 r. — HoemBpu 2010 1. AHaTU3BT HA BPEMEHHOTO pas3lpeneieHue Ha Zn BB BOIUTE
Ha S30BUpa MMOKa3a MaKCHMAaJIHO TEKKH METAIIHO HATOBapBaHE HA TPHUTE MOBBPXHOCTHHU BOIHH Tejla Ipe3 IOHH
2010 r. ExonornyHaTa oneHKa Ha W3CJIEIBAHUTE MOYBCHH MPOOH TMOKAa3a, Y€ ChIbP)KaHUETO Ha Zn B HAKOH OT
TAX HaJBUIIABa MakKcHUManHO pnomyctumure KoHmeHTpamwmu (I1JK), ceriacHo Obiarapckure abp:KaBHU
CTaHJApTH. 3a palMOHATU3UPAHE U MHTEPIPETUPAHE HA AHAIUTUYHUTE JaHHU 32 JIBETE CPEIU Ca M3MOJI3BAHU
OCHOBHH CTaTHCTHUYCCKU MapaMeTpH (CTOWHOCTH Ha CTAHJAPTHOTO OTKIIOHEHUE), KOPEIAIUU MEXIY TSUHOCT U
TBBP]l METAJI, THHEHHN PETPECUOHHM aHAU3U U aHaIu3u Ha riaBHUTE KoMmnoHeHTH (PCA). Bpb3kute Mexy
ChIBPKAHUETO HA Zn B Pa3TBOPEHU (MPOOH OT S30BUPHU BOJAM) U MPaxoBH (Mo4YBeHU npoOu) dasu B OOuIMHA
UwupnaH, KOHCTATHpAT BICOKA CTETICH Ha Kopenarus Bona/mousa npe3 nexemspu 2009 1. (R2 0,9963) u rorrm 2010
r. (R2 0,9033) B Tpute m3cnenBanu otnenenus . Koedunumenture Ha pasnpenenenue (K ) Ha cmenn ot meran
MeXIy nBete ¢as3u, mpencraBeHu karo log K, ca B nnanaszona 1,98 - 3,26. PCA moTBspau H3BOAMTE, OTTETIICHU
BB3 OCHOBA Ha d d XUMUYHHUTE aHATIM3U U KaTCTOPU3Upa M3CICABAHATE TOYKH 32 B3eMaHEe Ha MPOoOH B TPH Kilaca
— Kimac 1 (SP 216, SP 410A, SP 410-1A) c npeo6magaBanio Zn HaToBapBaHe Ha BomHuUTe oOektw; Kitac 2 (SP
217, SP 418A, SP 418-1A), xapakTepr3upall ce ¢ IPEeKOMEPHO ChAbpXKaHUe Ha Zn B mouBara; Kmac 3 (SP 215,
SP 409A, SP 409-1A) cbc cpeaiHM HUBa Ha TEXKHUS METal U B BeTe Ga3u. laHHUTE OT HACTOAIOTO MIPOY4BaHE
Mpe0CTaBMXa HAyYHa OCHOBA 33 Haii-T0OpH MPaKTHKH 3a yIPaBICHHE Ha €CTCCTBEHUTE BOJIHM M H3IIOI3BAHETO
Ha 3eMsATa B U3CJIeIBaHaTa OOIIMHA.

This study was designed to evaluate the ecological status and to define probable liquid/solid correlations of
Zn distribution between dam waters and adjacent soils in Chirpan Municipality, as a part of a continuous water
and soil assessment project of Stara Zagora Region. Zinc concentrations in the investigated water and soil samples
were determined by atomic absorption spectrometry (AAS) on AAnalyst 800 Atomic Absorption Spectrometer,
Perkin Elmer, over the period December 2009 — November 2010. The analysis of Zn temporal distribution in the
dam waters revealed maximum heavy metal loading of the three surface water bodies during June 2010. The
ecological assessment of the studied soil samples showed that Zn content in some of them surpassed the
maximum permissible concentrations (MPC), according to Bulgarian state standards. Basic statistical parameters
(standard deviation values), liquid-to-solid metal correlations, linear regression analyses and Principal component
analyses (PCA) were used to rationalize and interpret the analytical data for both media. Relationships between
Zn contents in dissolved (dam water samples) and particulate (soil samples) phases in Chirpan Municipality,
ascertained a high degree of water/soil correlation during December 2009 (R2 0.9963) and July 2010 (R2 0.9033)
in the three investigated compartments. Distribution coefficients (K ) of the trace metal between both phases
presented as log K were in the range 1.98 - 3.26. The PCA confirmed the conclusions withdrawn on the bases of
d d the chemical analyses and categorized the investigated sampling points into three classes — Class 1 (SP 216,
SP 410A, SP 410-1A) with predominant Zn loading of the water bodies; Class 2 (SP 217, SP 418A, SP 418-1A)
featured with excessive Zn soil contents; Class 3 (SP 215, SP 409A, SP 409-1A) with average levels of the heavy
metal in both phases. The data of the present study provided a scientific basis for best-management practices of
natural water and land use in the investigated municipality.

28. Georgieva, N., Z. Yaneva, G. Nikolova & S. Simova, 2012. Schiff Base SH11 with
tuberculostatic and radical scavenging activities against INH - induced oxidative hepatic
damage. Advances in Bioscience and Biotechnology, 3, No. 7A, 1068-1075
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Upes meroma Ha iN VIilro enexkTpoH-mapaMarHuTHa pe3oHaHcHa chekrpockomus (EPR)  Hue
nemoHcTpupaxme, de N-usonukotiHomI-N'-(3-eTokeu-2-xuapokcudensannexun) xunpaszon (SH11) nposissisa
aKTMBHOCT 3a moriblane Ha paaukaiu (SSA). Manonmuannexun (MDA) mpu mumku, tpetupanu ¢ INH, e
noBuiteH (2,578 + 0,349 mM cpemy 2,024 + 0,164 uM, p < 0,001), nokaTo U ABETE CyNEPOKCHUAAUCMYTa3a
(SOD) (1,583 £ 0,562 US £ 0,349 mM vs. 3 m/s OD/ mg Pr, p < 0,05) u xaranaza (CAT) (30,176 = 7,300
UCAT/mg Pr, cpemy 47,070 + 16,490 UCAT/mg Pr, p < 0,05) ca HamaneHn B CpaBHCHHE C HETPETHPAHHUTE
koHTponn. KomOmuammsara INH + SH11 (30 mg/kg p.o.) moka3Ba Hamanenn HuBa Ha MDA, B cpaBHeHHE C
tperupanus ¢ INH (cpemno 2,291 + 0,025 puM ot 2,578 + 0,349, p < 0,05). KomOuHanusTa ¢ Haii-HHCKO
Hamanenne Ha SOD B cpaBHenue ¢ xoHTposmte € 151 mg/kg i.p. INH + 30 mg/kg p.o. SHI1, HO nmame
3HAUMTEIHA pa3jiMKa B akTUBHOCTTa Ha SOD Mexay rpymnara, JiekyBaHa ¢ Ta3d KOMOWHANMUS M HETPETUPAHUTE
koHTposu (p <0,05). Hait-edexTnBHata komOuHamust, ¢ HuBa Ha CAT, 6am3ku 1o koHTposuTe, € 151 mg/kg i.p.
INH + 30 mg/kg p.o. SH11.

By in vitro visible electron paramagnetic resonance (EPR) spectrophotometry method we demonstrated that
N-isonicotinoyl-N’-(3-etoxy-2-hydroxybenzaldehyd) hydrazone (SH11) exhibits radical scavenging activity
(SSA). Malondialdehyde (MDA) in mice treated with INH was increased (2.578 + 0.349 mM vs. 2.024 + 0.164
uM, p < 0.001), while both superoxide dismutase (SOD) (1.583 + 0.562 USOD/mg Pr vs. 2.273 + 0.317
USOD/mg Pr, p < 0.05) and catalase (CAT) (30.176 + 7.300 UCAT/mg Pr, vs. 47.070 £ 16.490 UCAT/mg Pr, p
< 0.05) were decreased, compared to the untreated controls. The combination INH + SH11 (30 mg/kg p.o.)
showed reduced levels of MDA, compared to the INH-treated (mean 2.291 + 0.025 uM than 2.578 £ 0.349, p <
0.05). The combination with the lowest reduction of SOD compared to the controls was 151 mg/kg i.p. INH + 30
mg/kg p.o. SH11, but there was a significant difference in SOD activities between the group treated with this
combination and the untreated controls (p < 0.05). The most effective combination, with CAT levels, close to the
controls was 151 mg/kg i.p. INH + 30 mg/kg p.o. SH11.

29. Georgieva, N., Z. Yaneva & G. Kostadinova. 2013. Analyses and assessment of the spatial
and temporal distribution of nitrogen compounds in surface waters. Water and Environment
Journal, 27, 187-196. DOI: 10.1111/j.1747-6593.2012.00341.x IF — 1.187

B HacTosIIOTO M3CiieABaHE ca OIEHEHM BPEMEBHUTE BapHaIlH HAa KOHLEHTPAIMATa M IPOCTPAHCTBEHOTO
pasmpezeneHue Ha a30THUTE CheJUHEHUS (HUTPaTH, HUTPUTH, aMOHHUEBH) B €CTECTBEHUTE TOBBPXHOCTHH BOIH
Ha obmact Crapa 3aropa, bearapus, 3a nepuoj ot 1 ronuna. HutpatHo-a30THUTE KOHIEHTPAIIMU BbB BCHUKH
poOH OT MMOBBPXHOCTHU BOJY, C U3KIIIOUCHUE Ha JIeKeMBpHIicKaTa cToifHocT — 21,8 mg/L B s130BUp 3eToBO, ca
B PaMKHTE Ha JOIYCTUMHTE HAllMOHAIHM CTaHIapTH 3a kKadecTBo. NOz -N Moxe na ce kimacupunmpa Karo
IIPUOPHUTETEH 3aMbPCUTEN Ha BoAnTe Ha s30BUpHUTe Ynpnan u 3eToBo. Haii-ronmsima cremneH Ha 3aMbpcsBaHe ©
NHs"-N e peructpupaHa B MOBbPXHOCTHHTE BOAM Ha s530BUp YupnaH. [IpoydBaHeTo Ha KOpenanusaTa pasKpu
3abenexnuMa B3auMHA Bpb3ka camo Mexkay NHs-N um NO;-N B HOBBPXHOCTHHTE BOIH. MepapXHuHHAT
kbeTeper aHanu3 (HCA) mokasBa pa3inyHO pasmpelieieHne Ha a30THUTE CheAMHEHHSI B TIOBBPXHOCTHHUTE

BOJJHH TCJIa

The temporal concentration variations and spatial distribution of nitrogen compounds (nitrate, nitrite,
ammonium) in the natural surface waters of Stara Zagora Region, Bulgaria, over a period of 1 year were assessed
in the present study. Nitrate-nitrogen concentrations in all surface water samples, except for the December value
— 21.8 mg/L in Zetyovo Reservoir, were within the permissible national quality standards. NO2-N could be
classified as a priority pollutant of Chirpan and Zetyovo Reservoirs waters. The greatest extent of NH4*-N
pollution was registered in Chirpan Reservoir surface waters. The correlation study revealed appreciable mutual
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relationship only between NH4*-N and NO,-N in the surface waters. The hierarchical cluster analysis (HCA)
exhibited divergent apportionment of nitrogen compounds in the surface water bodies

30. Yaneva, Z., B. Koumanova & N. Georgieva, 2013. Linear and non-linear regression
methods for equilibrium modelling of p-nitrophenol biosorption by Rhizopus Oryzae:
Comparison of error analysis criteria. J. Chemistry, 2013, No. 517631, 1-10. IF - 0.622

W3cnenBaHeTo OleHsIBa IPUIIOKMMOCTTa Ha MBPTBHTE I'bOM OT Rhizopus oryzae kaTo 6nocopOeHTHa cpeaa
3a oTcTpaHsBaHe Ha p-HUTpodeHon (p-NP) or BogHata ¢asza. Crenenra Ha GuocopOIys ce U3MepBa 4pe3 HeT
PaBHOBECHH COPOILMOHHM M30TEPMH, NpeAcTaBeHH oT Monenute Ha Langmuir, Freundlich, Redlich-Peterson,
MHorocioitan u Fritz-Schlunder. MeronnuTe Ha nuHEiiHa W HeNMWHEWHa perpecust OsXxa CpaBHEHH, 33 Ja ce
ompesieny Hal-MOAXOMSAIIUAT MOJIEN Ha pPaBHOBECHE KBM EKCIICPUMEHTAHHWTE JaHHU. belre H3BBPIICH
noApoOeH aHalM3 Ha TPEIIKUTE 33 M3CNIe/IBaHe Ha e(eKTa OT NMPUJIaraHeTo Ha CeleM KPHUTEepHs 3a Ipelika 3a
olpesieNisiHe Ha MapaMeTpHTe Ha eIHOKOMIIOHEHTHaTa u3orepMa. Cropex cpaBHEHHETO Ha (YHKIMHUTE Ha
Tpelikara u OleHKaTa Ha KOpUTHpaHUs nHpopMamoHeH kputepuil Ha Akaike, ypaBHeHuetro Ha Freundlich e
KJIaCHPaHO KaTo MBPBO, a Fritz-Schlunder kato BTOpY Ha-TI0IXOASAIIM MOCIIH, OMTHUCBAIIH CKCIICPUMCHTATTHUTE
nanHd. HacrosimuTe wu3cieaBaHus JoKa3axa Bucokata edektuBHOCT (94%) Ha Rhizopus Oryzae karo
aJITepHATHBEH aJicOpOeHT 3a oTcTpaHsBaHe Ha p-NP or BojgHata (a3a m paskpuxa MexaHH3Ma Ha mpoleca Ha

pasnersHe.

The study assessed the applicability of Rhizopus oryzae dead fungi as a biosorbent medium for p-
nitrophenol (p-NP) removal from aqueous phase. The extent of biosorption was measured through five
equilibrium sorption isotherms represented by the Langmuir, Freundlich, Redlich-Peterson, multilayer and Fritz-
Schlunder models. Linear and nonlinear regression methods were compared to determine the best-fitting
equilibrium model to the experimental data. A detailed error analysis was undertaken to investigate the effect of
applying seven error criteria for the determination of the single-component isotherm parameters. According to
the comparison of the error functions and to the estimation of the corrected Akaike information criterion, the
Freundlich equation was ranked as the first and the Fritz-Schlunder as the second best-fitting models describing
the experimental data. The present investigations proved the high efficiency (94%) of Rhizopus Oryzae as an
alternative adsorbent for p-NP removal from aqueous phase and revealed the mechanism of the separation
process.

31. Yaneva, Z. & N. Georgieva, 2013. Removal of diazo dye from aqueous phase by
biosorption onto ball-milled maize cobs (BMMC) biomass of Zea mays. Macedonian Journal
of Chemistry and Chemical Engineering, 32, No. 1, 133-149. IF — 0.310

Mexaam3mMbT Ha 6nocop6Oius Ha yepBeHo Konro (CR) ot 6momacara Ha Zea mays OT CEJICKOCTOIIAHCKHS
OTMaIbUeH MaTepual, CMJIIH Ha TOMKHU napeBudHd kodanu (BMMC), Geme mpoydeH upe3 aHaTu3WpaHe Ha
epexkra Ha pH M XuMHATa Ha NOBBPXHOCTTa Ha OMOCOpPOEHTa; ChHIIO Osixa M3CIEABaHU PABHOBECHETO U
KMHETUYHOTO TOBE/IeHHE Ha cucremara copOar/copOeHT. [loBppxHOCTHaTta Xumusi ¥ MopQoiorus ce
XapaKkTepu3upar ¢ MOTEHIMOMETPHYHO TUTpyBaHe, pH ¢ Hynes 3apsa, FTIR ananusu n nudpoBa MUKpOCKOIHS
(DM). KncenmHHOTO ¥ OCHOBHOTO MSICTO 3a OMoMacara ca KOJIMYeCTBEHO oIpeaeseHu kato 3,68 u 5,25 mmol g

71, CBbOTBETHO; CJICJOBATCIIHO TIOBBPXHOCTTA HA OuomacaTa € OCHOBHA. AHAIIM3BT Ha JaHHUTE 3a paBHOBECHATa




PE3IOMETA HA HAYUHUTE TPYAOBE U ITYBJIMKALIMWUTE — fo11. A-P 3BE3AEJINHA JIFOBEHOBA SIHEBA

n3oTepMa Ha 6arpuioTo Oele HamnpaBeH ¢ omolnTa Ha Moaenute Ha Langmuir, Freundlich u Redlich-Peterson.
Buocopbuusara nva CR BbpxXy Onomarepuasia OT CEJICKOCTONAHCKM OTHAAbLM Oelle OrpaHnyeHa IJIABHO OT
xeMmocopOuus u/nmnu audy3us B paMKUTe Ha yactunuTe. V3cienBaHusaTa nokassar, 4e oTcrpansBanero Ha CR
BKJIIOYBA EJIEKTPOCTATUYHHM B3aMMOJCHCTBHS MEXIy OTpULATENHO 3apereHu Oarpuwinu SOz~ rpynu u
MIOJIOXKHTEIHO 3apelieHH aJcOpOSHTHU MOBBPXHOCTH, H-CBBbp3BaHE MEXIOy KHCIOPOI- M a30T-ChABPIKALIUTE
¢yaxuronanau Tpymu Ha CR 1 BMMC noBbpxHOCTTa B XHAPOPOOHO-XUAPOPOOHN B3aUMOICHCTBHUSI MEXKIY
6arpminoTo u xuapodoOHN yacTr Ha cOpOeHT. MakCUMaTHUAT OMOCOPOIIMOHEH KaaluTeT Ha Onomacara Ha Zea
mays (q 4,83 mg g —1) ce naGmonasa nipu pH 7.

The mechanism of Congo red (CR) biosorption by the agricultural waste material ball-milled maize cob
(BMMC) biomass of Zea mays was studied by analyzing the effect of pH and biosorbent surface chemistry; the
equilibrium and kinetic behavior of the sorbate/sorbent system were also investigated. Surface chemistry and
morphology were characterized by potentiometric titration, pH of zero charge, FTIR analyses and digital
microscopy (DM). The acidic and basic sites for the biomass were quantified as 3.68 and 5.25 mmol g !,
respectively; therefore, the surface of the biomass was basic. The analysis of dye equilibrium isotherm data was
done using the Langmuir, Freundlich and Redlich—Peterson models. CR biosorption on the agricultural waste
biomaterial was mainly limited by chemisorption and/or intraparticle diffusion. The studies revealed that CR
removal involved electrostatic interactions between negatively charged dye SOs™ groups and positively charged
adsorbent surfaces, H-bonding between the oxygen-and nitrogen-containing functional groups of CR and the
BMMC surface and hydrophobic—hydrophobic interactions between the dye and sorbent hydrophobic parts. The
maximum biosorption capacity of Zea mays biomass (q 4.83 mg g —1) occurred at pH 7.

32. Georgieva, N. & Z. Yaneva, 2013. Study on SO42- occurrence and distribution in two
Bulgarian rivers. Ecologica (Belgrade), 69, 25-32.

B HacTOsIIOTO M3CiIEABaHE ca OIICGHEHN BPEMEBUTE BapHaLlMK Ha KOHIEHTPALMITA M MPOCTPAHCTBEHOTO
pasnpezenenue Ha cyiadatu (SO4%) B pexute Beneuxa u Casnuiika, o6nact Crapa 3aropa, Bsarapus 3a nepuona
nexkemBpu 2009 — noemBpu 2010 r. Cnopell eKCIepUMEHTAIHUTE PE3YJATaTH NOBBPXHOCTHUTE BOJIM HAa peKa
Caznmiika o JOTHOTO ¥ TedeHue B O11M30CT 10 Tpaj ['brp00B0 ce XxapaKTepu3upaT ¢ Hail-BHCOKH KOHIIEHTPAITHH
Ha SO4%", mpeaumHo mpe3 Mapt (358,00 mg/L SO42), centemspu (106,00 mg/L SO42) u noemspu 2010 1. (346,00
mg/L (SO4?), npeBuinaBaiiky HallMOHAJIHUTE CTAHJAPTH 3a KadecTBO 3a Il KaTeropus MOBBLPXHOCTHM BOIU
(300,00 mg/L SO4%), nomycTumara mpejesiHa KOHIIEHTpaLys 3a Boja 3a Hanossase (300,00 mg/L SO4*) u
M3UCKBaHUITA 32 IOBBPXHOCTHHU BOJIM, IPEIHA3HAYECHH 32 BOJIOB3eMaHe Ha MUTEHHa BoJia U OMTOBO CHAaO/IsiBaHe
(250,00 mg/L. SO4%). TTo To31 Ha4YMH Te 61Xa MOTJIH J1a OBbIAT KIacu(GUIIIpaHu KaTO IIOTCHIIUATHN 3aMbPCUTEIH
Ha peunnte Boxu. [IpoyuBaHeTo Ha KopesialMsATa yCTAaHOBH NMPHUHIIOKMMOCTTa HA MaTeMaTHYeCKH MOJEIH 3a

OIIMCaHUEC Ha BPEMCBOTO PA3IIPEACIICHUC HA 80427 B MMOBBPXHOCTHUTE BOAU MU HA ABETC U3CJICIBAHU PCKU.

The temporal concentration variations and spatial distribution of sulfate (504> in Bedechka and Sazliika
Rivers, Stara Zagora Region, Bulgaria, over the period December 2009 - November 2010, were assessed in the
present study. According to the experimental results the surface water of Sazliika River along its downstream
nearby Galabovo City characterized with the highest SO42-, predominantly in March (358.00 mg/L SO4%),
September (106.00 mg/L SOs*) and November 2010 (346.00 mg/L (SO4?), surpassing the national quality
standards for Il category surface water (300.00 mg/L SO.%), the allowable limit concentration for water for
irrigation (300.00 mg/L SO4%), and the requirements for surface water intended for drinking water abstraction
and household supply (250.00 mg/L SO.%). Thus, they could be classified as potential pollutants of the river
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water. The correlation study established appreciable mathematical models for SO4% temporal distribution in the
surface waters of both investigated rivers.

33. Yaneva, Z.L., B.K. Koumanova & S.J. Allen, 2013. Applicability comparison of different
kinetic/diffusion models for 4-nitrophenol sorption on Rhizopus oryzae dead biomass.
Bulgarian Chemical Communications, 45, No. 2, 161-168. IF - 0.349

Hurtpodenonure npeacTaBisBar ejMH OT Hal-NIPEU3BUKATEITHUTE KIIaCOBE 3aMBbPCHUTEIH, KOUTO U3UCKBAT
OTCTpaHsBaHE OT IOTOLUTE OT OTNAJbUYHM BOAU NOPaaM TAXHATa HEOMOPa3rpajuMOCT U TOKCHYHOCT.
[MpunoxxumocrTa Ha MBpTBaTa Ouomaca Ha Rhizopus oryzae kaTo antepHaTtuBeH "ekojormdeH" COpOCHT 3a
oTcTpaHsBaHe Ha 4-HuTpodenon (4-NP) ot BogHara ¢aza Oemie m3ciienBaHa B ToBa npoyuBaHe. OleHsBa ce
e(peKThT OT IbPBOHAYANHATA KOHIEHTpAIWsi Ha cop0aT M Macara Ha aacopOcHTa BBPXYy KHHETHKATa Ha
ancopOrmsTa. EKcriepuMeHTaIHNTe KHHETHYHY PE3YNTaTh 0gXa aHAIM3UPaHH Upe3 NOpEeaAnIia OT ypaBHEHHS 3a
CKOPOCT/MacOIpPEeHOC: TICEBI0-IIbPBH, IICEBI0-BTOPH MOPSIIBK MOAEN, Mojen Ha Bangham, mozen Ha BpTpenHo-
yacTHYHA IU(QYy3us U KUHETHYHO ypaBHeHHMe Ha Emosmu. BepostHo copOumsra Ha 4-NP BbpXy MBpTBaTa
Oromaca e Onia OCHOBHO OrpaHH4€Ha OT XeMOCOpOLHATa, HO pOJIsiTa Ha TU(Y3UsITa B PAMKUTE Ha YaCTHLIUTE HE
MOXe Ja Obae mpeneOpernarta. Haii-BucokaTa creneH Ha ycBosiBane Ha 4-NP, ompesencHa B CKOPOIIHOTO

npoyuBase, € 94%.

Nitrophenols represent one of the most challenging classes of pollutants requiring removal from wastewater
streams due to their non-biodegradability and toxicity. The applicability of Rhizopus oryzae dead biomass as an
alternative "eco-friendly" sorbent for 4-nitrophenol (4-NP) removal from aqueous phase was investigated in this
study. The effect of initial sorbate concentration and adsorbent mass on the Kinetics of adsorption were evaluated.
The experimental Kinetic results were analyzed by series of rate/mass transfer equations: pseudo-first, pseudo-
second order model, Bangham's model, intra-particle diffusion model, and Elovich kinetic equation. Probably,
4-NP sorption on the dead biomass was mainly limited by chemisorption, but the role of intraparticle diffusion
could not be neglected. The highest extend of 4-NP uptake determined in the recent study was 94 %.

34. Kostadinova, G., N. Georgieva, Z. Yaneva, G. Petkov, M. Todorova & Ch. Miteva, 2013.
Tundzha River water quality as a source for irrigation in agriculture. Bulgarian Journal of
Agricultural Science, 19, No. 4, 635-643. IF - 0.136

Lenra Ha M3CcIeABaHETO € Ja ce M3CieBa KaueCTBOTO Ha BOIUTE Ha peka TyHIka B TOPHOTO TEUCHHUE TIPe3
nsToTo Ha 2010 T. Mo 25 (PU3MKOXMMHAYHH MMOKa3aTells ¥ Ja ce OICHHW TSXHAaTa MPHUTOJHOCT 3a HAlOSBAHE B
CEJICKOTO CTONAHCTBO. 3a B3eMaHe Ha MPoOH M MOATOTOBKA Ha MPoOM OT BOJA Ca M3MOJI3BAHU MEXTyHapOIHH
ISO u BSS pedepenunn. Ananusute Ha npobure Osixa HampaBeHu ¢ obopyasane Mrlti 340i/SET,
criektpooTomerpudan Metoan U AAS. YCTaHOBEHO €, Ye Ka4eCTBOTO Ha MOBBPXHOCTHUTE BOJIU OTTOBaps Ha
CTaHJapTUTE 3a HamosBaHe Mo 23 mokaszaTens: Temreparypa, pH, mpoBomumoct, obma tBbpAoct, Ca, Mg,
pastBopeH kuciopoa, BIIKS5, XIIK, amonuit (NH4"), Hurputu (NO2 ), HuTpatn (NO3"), xnopuau (Cl), cyndaru
(S04%), pocdaru (POs*), K, Fe, Ni, Cu, Zn, Pb, Cd u Cr(VI). YcTaHOBEHH ca OTKIOHEHHS OT PErTIaMEHTHPAHUTE
CTaHJAPTH 3a CYCICHAMPaHW TBBbpAM BemecTBa m Mn. KopenmammoHHata marpuia paskpuBa 3a0eiexnMa
B3aMMHA BpPB3KA: MEXAY CYCIICHAMPAHU TBHPIU BEIIECTBA-Pa3TBOPEH KUCIOPOJ, mpoBomumocT-BOD, obma
TBBHpa0cT-BOD 1 06ma tespaocT-npoBogumoct (R? 0,957 - 0,999), n mexny Mg-Ca; K-Ca; Mn-Ca; Mn-Mg;
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Mn-K; Ni-K; Ni-Zn; Cd-Ca; Cd-Mg; Cd-K; Cd-Mn u Cd-Ni (R? 0,951 - 0,999) B u3cienBaHuTEe BOAHU IIPOOH.
AHaNM3bHT HA JAHHUTE IT0KAa3a, Y¢ aHTPOIIOTCHHOTO Bh3ACHCTBIE BBPXY BOAUTE HA peka TyHIKa B U3CICIBaHATA
30Ha HEC OKa3Ba BIHUSHHE BBPXY KAueCTBOTO Ha BOJaTa C OMNICA HAa NPUWIOKHMOCTTAa U 3a HAIOsSBaHE.
PeructpupaHuTe OTKIOHCHHS OT CTaHIapTa 3a KadyecTBO Ha Mn MoraT Ja ce OOSCHAT C 3ayCTBAaHETO Ha
MIPOU3BOJICTBEHH M KaHAIM3AIMOHHHU OTIAAHA BOAM OT rpanx Kazaumpk (46545 sxuTenu, TOISIM HHIYCTPHAICH

LHEHTHD).

The aim of the study was to investigate the quality of Tundzha River water in the upper stream during the
summer of 2010 by 25 physicochemical indices, and assessed their suitability for irrigation in agriculture. For
sampling and sample preparation of water, international 1SO and BSS references were used. Sample analyses
were made by equipment Mrlti 340i/SET, spectrophotometric methods and AAS. It was established that the
quality of the surface water corresponded to the standards for irrigation according to 23 indices: temperature, pH,
conductivity, total hardness, Ca, Mg, dissolved oxygen, BOD5, COD, ammonium (NH4*), nitrites (NO2"), nitrates
(NO3), chlorides (CI), sulfates (504%), phosphates (PO+>), K, Fe, Ni, Cu, Zn, Pb, Cd and Cr(VI). Deviations
from the regulated standards were established for suspended solids and Mn. The correlation matrix revealed
appreciable mutual relationship: between suspended solids-dissolved oxygen, conductivity-BOD, total hardness-
BOD and total hardness-conductivity (R? 0.957 - 0.999), and between Mg-Ca; K-Ca; Mn-Ca; Mn-Mg; Mn-K;
Ni-K; Ni-Zn; Cd-Ca; Cd-Mg; Cd-K; Cd-Mn and Cd-Ni (R? 0.951 - 0.999) in the studied water samples. Data
analysis revealed that the anthropogenic impact on Tundzha River water in the investigated area does not affect
water quality with a view to its applicability for irrigation purposes. The registered deviations from the quality
standard for Mn could be explained by the discharge of industrial and sewage wastewaters from Kazanlak City
(46545 inhabitants, large industrial center).
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B YepHomopckust Ouoreorpad)cku pailoH Ha TepUTOpUsATa Ha bhirapus uMa caMo JBE COJIMHH —
ArtanacoBcko u [Tomopuiicko e3epo. Ot 1980 1. ceBepHaTa 4acT Ha ATAaHACOBCKOTO €3€po € 00sIBEHA 3a MPUPOJICH
pesepBat. OT 1999 r. ceBepHaTa 4acT Ha €3epOTO € MpeKaTeropu3rpaHa Kato YIpaBIsBaH MPUPOJIEH pe3epBar
chriacHoO HOBUsSI 3aKkoH 3a 3amuTeHute Teputopuu. OT 2001 r. [ToMmopuiickoTO €3epo € 00SIBEeHO 3a 3aluTeHa
MecTHOCT. llenra Ha wu3cienBaHeTO € Ja Ce€ OIEHH Bpb3KaTa MEXAY COJCHOCTTa Ha Io4yBaTta M
pasmpocTpaHeHHEeTO Ha XanoduTHHTe pacTeHms - Salicornia europaea aggr., Bassia hirsuta (L.) Asch. u
Petrosimonia brachiata (Pall.) Bunge Ha TepuTopusTa Ha IBEeTE 3aIUTCHN TepUTOPHH. [leproasT Ha H3cIeIBaHe
e oT cenrreMBpH 10 okToMBpH 2013 1. B3etn ca 00mo 22 nouseHn mpobu ot nbioounHa 0-20 cm. BB Besika
TOYKa 32 B3eMaHe Ha IpoOM ca chOpaHu U CHIIECTBYBAIUTE TaM ChJOBHU pacTeHus oT Salicornia europaea aggr.,
Bassia hirsuta u Petrosimonia brachiata. CsOpannTe mouBeHH TPOOW Osfixa aHATM3UPAHU 3a EJIEKTPHUYECKA
nposoaumoct (EC), pH, cxabpxanue na Cl', CO3% u HCOg3'. [TousaTa ot u3cnensaHaTa TepuTopus Ha Ilpupoaen
pesepBar ,,ATaHaCOBCKO €3epo’ ce XapaKTepu3HMpa ¢ ajiKallHa O CHJIHO ajKallHa peakius U BHCOKO HHUBO Ha
cosieHocT. HaHocwsT OT 3ammrena mectHOCT [ToMOpHICKO €3epo ce XapaKkTepu3upa ¢ HeyTpasiHa JI0 ajKajiHa
peakius 1 Jieka J10 BUCOKa cojieHocT. Salicornia europaea oOpa3yBa IOITyJIalliK Ha aJIKAJIHA TI0YBA, ChC COJICHOCT
or 2 1o 44 mS/cm, HO DOMHMHHMpa Ha IOYBa C BHUCOKa CoJieHOCT, Hax 14 mS/cm. Bassia hirsuta o6pasysa
TIOIYJIallK BBPXY I10YBA C HEYTpaJlHa 0 yMEPEHO aJKaJlHa peakuus 1 OT JIeKa JJ0 BUCOKa colieHocT, ¢ EC no 14
mS/cm. Petrosimonia brachyata o6pa3yBa momynanuy Ha ajnkajHa 10YBa, OT JIEKa J0 yMEPEHa COJIEHOCT, ChC

crovocTu Ha EC oT 2 10 6 mS/cm.




PE3IOMETA HA HAYUHUTE TPYAOBE U ITYBJIMKALIMWUTE — fo11. A-P 3BE3AEJINHA JIFOBEHOBA SIHEBA

In the Black Sea biogeographical region on the territory of Bulgaria there are only two Salinas —
Atanasovsko lake and Pomorie lake. Since 1980 the north part of the Atanasovsko lake has been declared as a
nature reserve. Since 1999 the northern a part of the lake has been re-categorized as Managed Nature Reserve
according to the new Protected Areas Act. Since 2001 Pomorie lake has been declared as Protected Site. The aim
of the study was to assess the relationship between soil salinity and halophyte plants distribution - Salicornia
europaea aggr., Bassia hirsuta (L.) Asch. and Petrosimonia brachiata (Pall.) Bunge on the territory of both
protected areas. The period of investigation was between September and October, 2013. A total of 22 soil samples
were taken from a depth of 0-20 cm. In each sample taking point the vascular plants from Salicornia europaea
aggr., Bassia hirsuta and Petrosimonia brachiata existing there, were also collected. The collected soil samples
were analyzed for Electrical conductivity (EC), pH, Cl-, COs? and HCOs™ content. The soil from the studied
territory of Atanasovsko lake Manage Nature Reserve was characterized with alkaline to strong alkaline reaction,
and high level of salinity. The alluvial deposit from Pomorie lake Protected Site was characterized with neutral
to alkaline reaction and light to high salinity. Salicornia europaea forms populations on alkaline soil, with salinity
from 2 to 44 mS/cm, but dominates on high salinity soil, above 14 mS/cm. Bassia hirsuta forms populations on
soil with neutral to moderate alkaline reaction and from light to high salinity, with EC up tol4 mS/cm.
Petrosimonia brachyata forms populations on alkaline soil, from light to moderate salinity, with values of EC
from 2 to 6 mS/cm




