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PE3IOMETA

Ha Hay4YHATa IIPOAYKIUS Ha

Kars IleiiueBa UBaHoBa, 11.X.
Karenpa ,,.Xumns “, @axynrer no @apmarus,
Menununcku ynusepcuter ,[Ipod. n-p [TapackeB CrosinoB “— BapHa,

MIpPeJICTaBEHU CHITIACHO MPABUIHUKA 32 YCIOBHSTA U pPelia 3a 3aeMaHe Ha aKaJIeMUYHa JITbKHOCT
B MV — Bapna u 06siBeHHsI KOHKYPC 34 ,,JJ0IeHT “‘B [IbpxkaBeH BecTHHK, Op.14/18.02.2022 r., B
obnact Ha Bucuieto oopasosanue 4. [IpupogHu Hayku, MaTeMaTuka U HHGOPMATHKA,
npodecrnonanHo Hampasienue; 4.2. XUMHUUECKU HAyKH, CIICUATHOCT ,, XUMHUS~

[IpencraBenuTe pe3roMeTa Ha HAyYHH TPYI0BE ca 0010 25 Op., pynupaHu KakTo CleBa:

A.HayyHnu TpyaoBe BKJIKYEHH B AKajeMHM4YHa CHpPaBKa Mo o0pa3el, 10Ka3Balla
W30bJIHEHHe HA MHMHHUMAJIHHMTE HM3MCKBaHUSl 3a 3aeMaHe Ha AJl ,,q0ueHT, cbIJIacHO
IIpaBunuk 3a npuiaarade Ha 3PACPb

Kpurepnii A

IMokaszaren Al. JlucepraliioHEH TPY[ 3a NPUCHKIaHE Ha 0Opa3oBaTelHa M Hay4Ha CTENEH
,,JOkTOp*“ (1 Opoii)

Kputepnii B
[Tokaszaren B3. [TyonukyBan xaOumuranuoneH Tpya — MoHorpadus (1 6poii)
Kpurepnii I

ITokazaren I'7. Hayunu nmyOnukanuu B M3AaHUs, KOWTO ca pedepupaHd U MHICKCHUPAHHU B
CBETOBHOM3BECTHU 0a3u JaHHM ¢ Hay4yHa uHpopmauus (Web of Science u Scopus), u3BbH
xabumuranonnus Tpya (12 6posi)

B. [IbJHOTEKCTOBH MYOJMKAINIMA B HAYYHH CIIMCAHUS M COOPHMIH, 3BbH y4acTBAIIUTE B
JA0KA3aTEJCTBEHUSI MaTepHuaJl 3a MOKPUBAaHe HA MUHUMAJIHATE U3MCKBAaHMS 32 3aeMaHe
Ha AJl ,,nouent” (11 Opos)
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B.1. Hayynu nyOnukanuu, myOJuKyBaHM B W3AaHHSA, pedepupaHd W HMHACKCHpPAHU B
CBCTOBHOM3BECTHH 0a3u jgaHHu ¢ HayuHa uHopmarus (Web of Science u Scopus) (4 6post)

B.2. [lyGnukanuu u JoKIaau, MyOIMKYyBaHU B HepedeprupaHu CIIMCAHUSI C HAYYHO PEIEH3UPAHE
(7 6pos)

A. JOKA3ATEJICTBEH MATEPHAJI HEOBXOJIUM 3A IIOKPUBAHE HA
MHUHHUMAJIHUTE N3UCKBAHUA 3A 3AEMAHE HA A ,, JOOHEHT"

Kpurepnii A.1. [lucepraunoHeH Tpy/J 3a NPUCHKIaHe HA 00pa30BaTeIHA M HAYYHA CTeleH
“mokrop

[eituena, Kats (2017) Onpeodensine cvovpoicanuemo Ha mokCUHU XUMUYHU
A- 1 ejleMenmu 6 cucmemama 800a-o6uoma-ceoumMeHmu

O0JacT Ha Bucuie o0pa3zoBanue: 7. [IpuponHu Hayku, MaTeMaTHKa U MHPOpMaTHKa
IIpodecuonanno Hanpasjenne 4.2. XuMU4eCKU HaAyKU

Hay4yna cnenma/jHoCT: ,,buooprannyHa XUMusi, XUMHsI Ha TIPUPOJHUTE U (PU3UOTIOTHIHO
AKTUBHH BELIECTBA"

JaTa na 3ammra: 16.02.2017

OO0 06eM Ha TUcepTanUOHHKUS TPya: 165 c1p.

ABTOopedepar: 59 ctp.

Pe3rome: B okonHata cpena KOHUEHTpalMsATa Ha pEaHlla XUMUYHU €JIEMEHTH C TOKCHYHO
JeicTBHE ce MOBMIIM B pe3yiaTaT Ha Obp3ara MHAYCTpHAIM3ALMS U pelula JPYrd YOBEUIKU
JeIHOCTH, KOETO A0BEJE 10 HEOIAaronpusTHU €PeKTH, KaKTO BbPXY CpeAaTa Taka U BbPXY KUBHUTE
opranusmiu. I[losBu ce HEOOXOAUMOCT OT U3BBPILIBAHE HA MOHUTOPUHT U U3CJIEABaHMS, CBbP3aHU
C TSIXHOTO Pa3NpOCTpaHEHUE, BIUSSIHUE U TOKCMYHOCT. Y CTAaHOBEHO €, Ue TrojsiMa 4acT OT Te3U
€JIEMEHTH ca OT rpynaTa Ha TOKCUYHUTE METalld, KOUTO Ca YCTOMYMBH, aKyMYJIMpaT C€ B OKOJIHATA
cpela, pacTeHMsITa W >KUBOTHUTE. [Ipu NMpOABIKUTENHO BB3AEHCTBHE HUBOTO UM B KUBHTE
OpraHM3MH C€ IOBHUIIIaBa, YBEIMYaBa C€ TOKCHUYHUAT UM €(PEKT M BIMUSHHUE BBPXY JIOKAIHUTE
exocucreMu. [lopagu BB3MOXKHOCTTA 3a HATPYNBAaHETO HAa TE3M METald B OKOJHATa cpena,
MPUCHCTBUETO UM JlaXK€ M B HUCKU KOHIIEHTPAIMM € HEXEJaTeIHO, Thil KaTo Mo XpaHUTeTHaTa
BEpHUTa T€ MOTaT Ja JOCTHUTHAT U J0 YOoBeKa. TOKCHUYHUTE €IEeMEHTH C€ OTKPUBAT HABCAKBJIE B
OKOJIHATa cpejia, pacTeHHsTa U )KUBOTHUTE, HO B [TO-TOJISIMA CTETIEH TE€ CE€ HATPYNBAT BbB BOJAHUTE
Oacelinu (peku, MOpeTa U OK€aH!), B OpraHu3MUTE, KOUTO TH 0OMTaBaT, KAKTO U B CEJUMEHTHTE.
3aMbpCsIBAaHETO C TOKCHYHM METalld 3acsira He caMO BOJHUTE EKOCHCTEMH, HO U

OpraHU3MHTE, KOUTO I'M OOUTaBaT. 3aTOBAa pUOUTE U APYTUTE BOJHU OPraHU3MH Ca B OCHOBATa Ha
2
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XUMHUYHHS MOHUTOPHHT. 3@ ABJITOCPOYHA OIIEHKA HAa €KOJOTHYHUS CTaTyCc € HeoOXOAMMO Ja ce
MpocieIn pa3npeeIeHUTO Ha 3aMbPCUTENUTE B cUCTeMaTa BojJia — 0uota — cequmeHT. Efqna yact
OT CHJIHO TOKCHYHHUTE 3aMbpPCHUTENIM CE€ aKyMyjlupaT B OMOTaTa, KbIAETO O0ABHO C€ pasrpaxxiar,
3aToBa OMpPENEISIHETO UM TaM 3a MO-IAbJIBI IEPUO OT BPEME /1aBa B3MOXKHOCT 32 IbJITOCPOYHA
OLIEHKa U MPOrHO3a.

[Ipu onieHKa Ha 3aMBPCSIBAHETO C TOKCUYHU M €CEHI[MAIHU €JIEMEHTH OT OKOJIHATa cpefia U
OT XpaHUTE Hal-4ecTo ce Ompeaess TIXHaTa o0Ila KOHIEHTpalus. XUMUYHHUTE EJIEeMEHTHU
MPUCHCTBAT B OKOJHATa Cpela IMoj pa3iudHd ¢GopMu (HEOpPraHMYHA M OPTraHUYHU JIAOWIHU
KOMIUIEKCH, OPTaHWYHH KOMIUIEKCH WJIM KaTo CBOOOJHU HOHM) C pa3iMyHa MOJBHKHOCT U
TOKCUYHOCT. B pemuna ciydan oOLIOTO ChIBbp)KAaHUE HAa €IEMEHTa HE JaBa JaBa JOCTaTh4YHA
nH(popMaIug 3a CTEIIeHTa My Ha TOKCUYHOCT, MOOHMIIHOCT U aKyMyJaius. 3aToBa ONpPeAeTHETO
Ha KOHKPETHU XUMHYHU (POPMH HA TOKCUYHHUTE EJIEMEHTH € OT ChIIECTBEHO 3HAYCHHE 3a
BB3JICHCTBUETO UM BHPXY BoAHaTa 6uota ((uiopa u ayHa) u 4oBeka.

Ilenra Ha HacTosIIaTa qUcepTaIUsa Oe J1a ce ONpeaesaT KHHETHYHO Ta0mIHuTe (GOopMU Ha
apcer (As (III) u As (V)) u xusak (Hg(I) u CH3'Hg) B cucremara Boja — CEIMMEHT,
ChIBPKaHUETO U JTUHAMHUKATA B OOIIUTE KOHIEHTPALMU Ha JAeCeT TOKCHYHU U €CEHIHAHU (AsS,
Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb u Mn) eiremMeHTH B 4EpPHOMOPCKH U CIaJKOBOJHU pubu. B
JOMBIHEHUE Jla CE€ OLECHAT KOPENAlMOHHUTE 3aBUCUMOCTH MEXAY HW3MEpPEHUTE JIaOWIHU
KoHIeHTpauuu Ha As u Hg B ceaumeHT/Boja W ompesesieHuTe olla KOHIIEHTpalus 3a Te3u
eneMeHTH B pubu. M Ha mocimeaHO MSCTO Ja ce OIEHM PHCKAa CBBpP3aH C KOHCyMalusiTa Ha
u3cleABaHUTe puOU Ha 6a3a pa3auvHU 3IpaBHU KOS(PUIIEHTH.

Pesynrarure oT HacTosaTa paboTa moka3par, 4e o0IaTa KOHIIEHTpAIHsI Ha H3CIeIBaHUTE
xumuunu enementu (As, Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb u Mn) B sauBHa ThbKaH Ha IIeCT
YepHOMOPCKHU PUOU ¥ TPH CIAKOBOJAHU pUOH OT OBJITapCKOTO Mopeure Ha p. JlyHaB mpe3 nepuoaa
2010-2015r ca moa MaKCUMATHO IOMYCTUMUTE KOHIIEHTPALIMH 32 TE3U eIEMEHTH B pUOU CHIIIaCHO
3paBHUTE HOPMH U Hapeou. HaOmronaBa ce TeHaeHITNS 32 HaMalsiBaHe Ha 00I[aTa KOHIIEHTPAIHs
Ha WU3CIEJBAHUTE XUMHYHU €JIEeMEHTH B uepHOMopckute pubu. KunernuyHo mnabumHaTa
noMuHMpaiara gopma Ha apceH e As (V), a Tazu Ha xxuBak- Hg (II) kakto B MOpcka BoJia, Taka
B MOBBPXHOCTHH cenuMeHTH. OTueTeHM ca mo-BHcOKU croifHoctu Ha As (V) m Hg (I) B
MOBBPXHOCTHUTE CEIMMEHTH B CpaBHEHHE C MOpcKaTa BojAa. BHCOKM KOpenalnuoHHH
koepunmeHnT ca momyuenu 3a cuctemara As(IIl) mopcka Boma/ As(IIl) kaparbo3, 3a cucremara
Hg(II) mopcka Boma / Hg(Il) cequment u cucremara CHsHQg" mopcka Boga/ CHzHg" cenumenr.
[TonydenuTe naHHU C pe3yATaTHTE Ca CpPaBHEHW C TE3M Ha JPYr'H aBTOpPU., KaTo oOmiara
koHleHTpanus Ha As, Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb u Mn B puburte ynoBeHu oT ObJIrapckara
akBaropus Ha YepHO Mope ca MO-HUCKU OT 00IIaTa KOHIICHTPAIHs 3a CHIIUTE BUAOBE PUOU OT
Yepro, MpamopHo w/mmu Ereiicko mope. M3uncieHnTe KOE(PHUIEHTH 3a CEIMHUYEH IpHEM,
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koedurent Ha HekanneporeHeH (THQ) puck, mHmekc Ha omacHoct (HI) m koeduueHt Ha
kaHneporeHeH puck (TR) 3a u3cieaBaHuTe 1IecT BUa MOPCKU PHOU ca MOJT YCTAHOBEHUTE HOPMHU.

Abstract: Heavy metals have toxic impact on many organisms and can bioaccumulate in the human
body and in ecosystems. Fish and other aquatic organisms can even be used as bio-monitoring
species for heavy metal pollution. As natural components in the Earth's crust, heavy metals cannot
be degraded or destroyed, their presence in food is very often inevitable, and they enter the human
body through food, drinking water and air. Fish and marine organism are the main food sources of
heavy metals for humans because of their high accumulation capability .

In the last few decades, contamination of marine ecosystems by heavy metals has become
a global problem. They may enter marine environments from natural and anthropogenic sources,
including industrial or domestic wastes, use of pesticides and inorganic fertilizers, fishing, shipping
and harbor activities, runoff via rivers, leaching from landfills, geological weathering of the earth
crust and atmospheric deposition.

The aim of the current work was to determine the kinetically labile forms of arsenic (As
(1) and As (V)) and mercury (Hg (11) and CHz * Hg) in the marine water-sediment system, the
concentrations of ten toxic and essential (As, Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb and Mn) elements in
Black Sea marine and freshwater fish species. In addition, to evaluate the correlations between the
measured labile concentrations of As and Hg in sediment /marine water and to determine the total
concentration for these elements in fish species. Finally, to assess the risk associated with the
consumption of the studied fish on the basis of different health factors.

The results of the present work show that the concentration of the studied chemical elements
(As, Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb and Mn) in the edible tissue of six Black Sea marine and three
freshwater fish species from the Bulgarian river basin and Danube river for the period 2010-2015
are below the maximum allowable concentrations for these elements for food according to national
health organizations. There is a tendency to reduce the concentration of the chemical elements
under analysis in the Black sea marine fish species. The kinetically labile pre-dominant form of
arsenic is As (V) and that of mercury is Hg (I1) in both marine waters and surface sediments. Higher
values of As (V) and Hg (Il) in surface sediments were reported compared to marine water. High
correlation coefficients were obtained for the As (111) marine water / As (I11) pontic shad, for the
Hg (11) marine water / Hg (I1) sediment system and the CHsHg * marine water / CHzHg" sediment
system. The obtained data with the results are compared with those in the scientific literature and
the result show that the concentration of As, Cd, Cr, Cu, Fe, Hg, Ni, Zn, Pb and Mn in marine fish
samples caught from the Bulgarian waters of the Black sea are lower than the concentration for the
same species of marine fish caught from Marmara and/or Aegean Seas. The calculated tolerable
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weekly intake, target hazard quintet (THQ), target risk (TR), and hazard (HI) indexes for the six
marine fish species studied are below the established limits.

Kpurepnii B.3. Monorpajgus - xabnjJmranmoHeH TPyA

[Teiiuena, K. (2021) Toxcuunu u ecenyuannu enemenmu 8 yepHomopcku puou. Oyenka

B3 HA NOMeHYuaiHus 30paseH puck 3a koucymamopa. Bapua: MY- Bapna, 133 ctp.,
ISSN: 978-619-221-356-5

Pe3ome: OcHOBHaTa TeMa B MpEACTaBEHUAT MOHOrpaduUyeH TpyJ € OXapaKTepH3HUpaHEe Ha
YEepHOMOPCKM OpraHU3MH [0 OTHOLIEHHWE Ha ChIbpXKAHWE HAa TOKCHUYHHM 3aMBPCUTENIN U
XPaHUTEJHN NapaMeTpPU U OLIEHKA Ha PUCK 3a 3/IpaBETO Ha XOpara IpU KOHCyMHpaHE UM U 0e3
CbMHEHHE € U3KJII0UYUTEIHO aKTyajHa B CBETJIMHATa Ha oOuaTa nonutuka Ha EC 3a BbBex/1aHe Ha
CTPOTHY CTaHAAPTH 3a KOHTPOJI Ha Ka4eCTBO U 0€30I1aCHOCT HAa MOPCKH XPaHH.

CrplieBpeMeHHO pUOUTE ca MHIUMKATOPEH OPraHU3bM, ChIVIacCHO EBpomneiickaTa 1upeKTuBa
3a BOAUTE U CHIBPKAHUETO HA TOKCHUYHHM 3aMbpPCUTENIM B TAX MOXE Ja C€ M3I0J3Ba 3a
OXapaKkTepHU3NpaHe Ha CTETIICHTA Ha 3aMbpPCsBAaHE HAa BOJHUTE OaceliHu, KaKbBTO € U YepHo Mope.

Hacrosimusatr moHorpadguyeH Tpyx cbabpxka obmo 133 crp., karo oOmusT Opoit
JUTEepaTypHU U3TOYHMLIM € 181 U e CTpykTypupaHa B HAKOJIKO 4acTU: BbBEJIEHUE, I1aBa |, riiaBa
I, 3akmrouenue u 6ubIUrpadus.

[IppBara rymaBa mpenacTaBs oOO0IIa XapaKTEPUCTHKAa HAa HSAKOW Hail-uecTo Hu3cieABaHU
3aMbpcuTend U ecennuanuau enemertu (As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Zn), tsaxuoro
MOCTBIIBAHE, BB3JEHCTBHE U TPAHCIIOPT B €KOCUCTEMUTE, (PU3MUHU U XUMUYHU CBOICTBA, KAKTO U
(hapMaKOKMHETHUYHU U TOKCUKOJIOTMYHU acneKkTu. Pasrienanu ca pa3nuyHy aHaJIUTUYHU METOJU
U TEXHHMKHU U3I0JI3BAaHU B MPAKTHKATa 332 ONPEIENISIHETO UM B MPOOM OT MOPCKHU opranusmu. B
JOITbJIHEHUE € BKJIIOYEH M pa3Jie]l OTHOCHO TOKCMYHMTE U €CEHLMATHU €JIEMEHTU BbB BOJHATa
0uoTa 1 Hali-Beye Mo IpoOHO € pa3riiefjaHa eKCIIO3UIUATA UM MPU TUBHU MOITYJIAI[UU B aKBaTOpUATA
Ha IbpXaBUTE UMaIly u3na3 Ha Yepno Mope.

Bropara rnaBa cbabpka uHGOpMalus OTHOCHO OIIGHKaTa Ha pHUCKa CBbp3aH C
KoHcyManuara Ha YepHoMopcku pubu. B Tabnunum ca cucreMaTu3upaHd OCHOBHUTE TEPMHUHH,
W3MOJI3BaHU TPH aHAIW3a Ha PHUCKA; CTOMHOCTUTE 3a JIOMYCTHUM MpHEM U PePEpeHTHU T03H.
Pasrnenanu ca u ca cpaBHeHU COOCTBEHHTE JaHHU Ha aBTOpa 3a CEAMUYEH IpHUEM, KOCPUIIMEHT
Ha HekaHueporeHeH puck (THQ), koepunment Ha kanueporeneH puck (TR) u unaexc Ha omacHOCT
(HI) ¢ Tte3sm B HayyHaTta juTepaTypa M € OIpeJelieHa OlleHKaTa Ha Oe30MacHOCTTa Ha
YepHOMOpCKaTa puba KaTo XpaHa.
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B 3axmroueHuero e HampaBeHO OOOOIIEHHE OTHOCHO 3HAUMMOCTTa Ha IPOBEKIAHHUTE
CUCTEMHH M3CJe/IBaHUS, IPEJIOKEHHU ca TapaMeTpU B IOCOKA BbBEXIaHE Ha MOIXO A1 BUJ pUOU
KaTo MHIMKATOPHU OPraHU3MHU Ha 3aMbpCsiBaHETO Ha UepHO Mope U ca Ja/ieHu NMPEnopbKu 3a
ObJemu JeiCTBUS OTHOCHO OIMa3BaHETO HA YEPHOMOPCKOTO KpaiOpexue

Abstract: The main topic of the presented monograph is the characterization of Black Sea
organisms in terms of toxic pollutants and nutritional parameters and risk assessment of human
health when consumed and is undoubtedly extremely relevant in the light of the EU's common
policy on strict standards for quality control and safety of seafood.

At the same time, fish are indicator organisms, according to the European Water Directive,
and the content of toxic pollutants in them can be used to characterize the degree of pollution of
water basins, such as the Black Sea.

This monograph contains 133 pages, the total number of literary sources is 181 and is
structured in several parts: introduction, chapter I, chapter 11, conclusion and literature sources.

The first chapter presents a general characteristic of some of the most frequently studied
pollutants and essential elements (As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Zn), their entry, impact and
transport in ecosystems, physical and chemical properties, as well as their pharmacokinetic and
toxicological aspects. Various analytical methods and techniques used in practice for their
determination in samples of marine organisms are considered. In addition, a section on toxic and
essential elements in aquatic biota is included, and their exposure to wild populations in the marine
waters of the Black Sea countries is discussed detailly.

The second chapter contains information on the assessment of the human health risk
associated with the consumption of Black Sea fishes. The presented tables systematize the main
terms used during risk analysis process; permissible intake values and reference doses. The author's
own data on daily/weekly intake, non-carcinogenic target hazard quotient (THQ), target cancer risk
(TR) and hazard index (HI) are reviewed and compared with the available ones in the scientific
literature. The benefit-risk assessment of Black Sea fish is assed.

The conclusion summarizes the importance of systematic research, proposes parameters for
the introduction of appropriate fish species as Black Sea pollution indicator organisms and provides
recommendations for future action for the protection of the Black Sea coast.

Kpurepuii I'.7. Hayuynn ny0iMkauuu B U3J1aHusl, KOUTO ca pedepupaHu M MHAECKCHPAHU B
CBETOBHOU3BECTHH 0a3u JaHHU ¢ HayuHa uHpopmamusa (Web of Science u Scopus), u3BbH

Xa0MJIUTAUMOHHMSA TPYA
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Makedonski, L., Peycheva, K., Stancheva, M. (2017) Determination of some heavy
metal of selected black sea fish species, Food Control, 72 (B), 313-318.

[.7.1.

ISSN: 09567135

DOI: https://doi.org/10.1016/j.foodcont.2015.08.024
KBaptuia: Q1

IF: 5.48 (2020)

Pe3ome: TexxkuTe METaIM MOCTHIIBAT B MOPCKUTE OPTaHU3MH 110 PA3JIMYHM ITBTHINA (HAIPHUMEp
ype3 JMINAHe, aJcopOLMs 4pe3 XpWIeTe W/WIM TONIbIIAaHE Ha 3aMbpPCCHAa XpaHa).
AHTpoOINOreHHara JIeHHOCT € OCHOBHHSIT M3TOYHHMK Ha 3aMbpCSBAHE Ha MOpPCKara cpena, KOEeTo
BOJIM U JI0 HapacTBaHEe HHMBATa HA TS)KKU METalU TaMm. Mopckarta puba € 100bp MHIMKATOp 3a
3aMBbPCSABAHETO HA OKOJIHATA CPeJia C TEKKK MeTaid. LlenTa Ha ToBa MpoyuBaHe € Jia ce ONpeaesaT
nuBarta Ha Cd, As, Hg, Pb, Zn u Cu B sauBHaTa 4acT M XpujeTe Ha CelAeM OT Hai-4ecTo
KOHCYMHPaHU MOPCKH PUOHH BHJIOBE, YJIOBEHH OT CEBEPOU3TOUYHOTO KpaiOpexue Ha OBbJIrapcKOTO
Yepuo mope. Te3um mopcku pubu ca Tpuiona (Sprattus sprattus sulinus), cadpun (Trachurus
mediterraneus ponticus), kas (Neogobius melanostromus), kaparro3 (Alosa pontica),
armantuueckn nanamyna (Sarda sarda), uepnokom (Pomatomus saltatrix) u xedan (Mugil
cephalus). Pubuurte 06pasuu ca ymoenu mnpe3 2010 r. AHanuTHYHOTO onpenensiHe Ha As, Cd, Pb,
Zn u Cu e U3BBPIIEHO Ype3 U3IO0I3BAaHE Ha MIIaAMBKOBO aTOMHO-a0COPOIIMOHHA CIIEKTPOMETPHS U
aTOMHO a0COpOIIMOHHA CIIEKTPOMETPHUsSl C TpaduTHA TEIll Cle]l MUKPOBBIHOBO pasrpaskaaHe.
KonnenTpanusra Ha )KMBaK € ompesieNieHa ¢ MOMOIITa Ha TUPEKTEeH kuBaueH ananuzarop (DMA-
80). Pe3ynrarute mokasBar, ue KOHIIEHTPALIUATA Ha TEXKKUTE METAJIM € Hali-BHCOKA B XPUJIETE TIPH
BCUYKU aHAIM3UpPaHU pHOHU BUIOBE. MaKCUMalHO M3MEpeHaTa CTOWHOCT Ha KOHIEHTpalus 3a
enementure Cu (1.40 mg/kg w.w), Zn (11 mg/ kg w.w) u Pb (0.08 mg/kg w.w) ca MycKyIHUTE
ThKaHW Ha pUOHHTE BUJOBE Kaparbo3 u TpuinoHa. [Ipu cadpuma e maMmepeHa Haili-BUCOKaTa
croitroct 3a Hg (0.12 mg/kg w.w), moKaTo mpu nmainamyza npeanmuo ce Harpymsa As (1.10 mg/kg
w.w). TTonyyeHnTe B TOBa M3CJIEBAHE PE3YJATATH Ca CPABHEHH C MAKCHMAIIHO JOMYCTHMHUTE
TpaHUIM 32 KOHCyMallds MPU YOBEKAa U ca B TPAHUITE OMpEIeNeHM OT Pa3IHuHU 3JPaBHU
WHCTUTYIUH.

Abstract: Heavy metals can be accumulated by marine organisms thought a variety of pathways,
including respiration, adsorption and ingestion. The levels of heavy metals are known to increase
drastically in marine environment through mainly anthropogenic activities. Fish are good indicators
for the long term monitoring of metal accumulation in the marine environment. The aim of this
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study was to determine the levels of Cd, As, Hg, Pb, Zn and Cu in edible part and gill of seven
most consumed Bulgarian fish species collected from north-east coast of Black Sea. These fish
species are sprat (Sprattus sprattus sulinus), Mediterranean horse mackerel (Trachurus
mediterraneus ponticus), Black sea gobies (Neogobius melanostromus), shad (Alosa pontica),
Atlantic bonito (Sarda sarda), bluefish (Pomatomus saltatrix) and grey mullet (Mugil cephalus).
The fish samples were collected during 2010. The analytical determination of As, Cd, Pb, Zn and
Cu were performed by using flame and graphite furnace atomic absorption spectrometry after
microwave digestion procedure. The total mercury determination was determined using a direct
mercury analyzer (DMA-80). The metal concentration of analyzed elements was highest in the gill
for all fish species. The maximum metal concentration was measured for Cu (1.40 mg kg* w.w),
Zn (11 mg kg* w.w) and Pb (0.08 mg kg w.w) in muscle tissues of shad and sprat. The edible
part of horse mackerel has the maximum value for Hg (0.12 mg kg* 1 w.w) while Atlantic bonito
predominantly accumulates As (1.10 mg kg w.w). The analytical results obtained from this study
were compared and are within acceptable limits for human consumption set by various health
institutions.

Peycheva, K., Bangov, I., Stancheva, M. (2017) Mathematical Description of the
1'.77.2. | Relation between Water and Sea Organism Pollution, Bulgarian Chemical
Communications, 49 (D), 271-274.

ISSN: 2534-9899
DOI: N/A
KBaprua: Q4
IF: 0.242 (2017)

Pe3rome: yp6aHI/I3I/IpaHI/ITe U UHAYCTpHUAJIHNW AKTUBHOCTHU HOIIPUHACAT 3a I'OJICMHU KOJIMYCCTBA
3aMbPCUTECIIN B MOpPCKaTa cpcla, HquHHﬂBaﬁKH SHAYUTCIHU U MOCTOAHHU ITPOMCHH B MOPCKUTE
CUCTCMHU U KaTO CJICACTBUC CKOJIOTMYHA ACrpaaanusad Ha OKOJIHATa Cpeaa. Hacrosmara cratus
Hn3ydaBa TCXKKUTC MCTAJIM, KATO 3aMBbPCUTCIIH. Hamrara nen e ma ce pa3sBuC MaTeMaTU4CCKO
OIMMMCAHUC HA 3aBUCUMOCTTA HAa MOPCKUTC BOAU U CCAUMCHTHU U 3aMbPCABAHCTO Ha MOPCKHTC
OpraHHu3MHU.

Abstract: Urban and industrial activities introduce large amounts of pollutants into the marine
environment, causing significant and permanent disturbances in marine systems and, consequently,
environmental and ecological degradation. The present paper explores the heavy metals as
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contaminants. Our purpose is to develop a mathematical description of the relation between marine
water and sediments and sea organism pollution.

Peycheva, K., Panayotova, V., Merdzhanova, A., Stancheva, R. (2019) Estimation of
.73 THQ and potential health risk for metals by consumption of some Black Sea marine

* 7 *~ | fishes and mussels in Bulgaria, Bulgarian Chemical Communications 51(D), 241-
246.

ISSN: 2534-9899
DOI: N/A
KBaptua: Q4
IF: 0.242 (2017)

Pe3iome: Mopckata XpaHa € OCHOBEH HM3TOYHMK HAa MPOTEMHU, BUTAMHHU W HEHACUTCHU
€CEeHIIMAJIHM MAaCTHH KUCeNTMHA. Berpexu ToBa, 06aye, MOpcKaTa XpaHa MOXKe J1a ObJ1e MOII0KEeHa
Ha JIEWCTBUETO HA AaHTOPIOTEHHU 3aMbPCUTENH (KAaTO HAIpUMeEp TeKKUTEe MeTanu). OleHKkara Ha
excriozurusTa crpsimo As, Cd, Hg, Cu, Cr, Mn, Fe, Ni, Zn u Pb npu xoHcymanusita Ha Tpu BHUJIa
MOPCKHU prbHM (Xamcusi, 3aprana u uiapus) 1 MU € OlleHEeHa Ype3 MPecMATaHe Ha KOePUIICHTUTE
3a HekaHueporeneH puck (THQ), unaexc na onmacxoct (HI) u kanueporenen puck (TR).

Hali-BHCOKM KOHIIEHTpalMM ca W3MEpPEHM 3a €CEHUHANHWTE eleMeHTH Zn u Fe.
Pesyntatute ot TOBa npoyuyBaHe nmokassart, ue THQ cToiiHOCTHTE ca MO-MaJIKu OT €AMHHIIA, KOETO
Ce CBbp3Ba C MUHUMAJIHA JTHEBHA €KCITO3UIINS 1 MUHUMATHU HEOJIaronpusiTHU Bb3CHCTBUE BBPXY
opraHu3ma Ha 4YoBeKa. B mombiiHeHHE MHIEKCHT Ha OMACHOCT 32 BCEKH €IMH MUKPOEJIEMEHT €
CBILIO NOJI €IMHUIA, KOETO IMpeArnoiara, 4e Te3u 3aMbpCUTENIN HE MPECTABIABAT OMACHOCT 3a
mecTHHTE KuTtenu. CroitHocTuTe 32 TR ca Mexmy 10 u 10, xoero mokassa, e He ChIECTBYBA
KaHIIEPOTe€HEH PUCK MPUYUHEHH OT KOHCYMAaIUsATa Ha TE€3U BHI0BE MOPCKH PUOH.

Abstract: Seafood is an essential component of the world population’s diet being an important
source of proteins, vitamins and unsaturated essential fatty acids. Despite this, seafood products
are a commodity of potential health concern as they can be contaminated with a wide range of
environmentally chemicals among which are heavy metals.

Human exposure to As, Cd, Hg, Cu, Cr, Mn, Fe, Ni, Zn and Pb trought consumption of
three marine fish species (European anchovy, garfish and leaping mullet) and mussels was
estimated by evaluation of target hazard quintet (THQ), target risk (TR), and hazard (HI) indexes.

The heavy metals analysis show that Zn and Fe are with maximum values in comparison to
the other elements. The results from this study show that the THQ for the toxic and essential
9
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elements understudied are less than 1; signified that a daily exposure at this level is unlikely to
cause any adverse effects during a person lifetime. Additionally, HI of each trace element were
also lower than 1 suggesting that these pollutants perhaps pose no hazard to local residents. The
TR values were between 10 and 10 mean that there are no important cancer risks associated with
the consumption of the marine fish species subject to this study.

Panayotova,V., Merdzhanova, A., Dobreva, D.A, Stancheva, R., Peycheva, K.
(2019) Seasonal variation in fat-soluble vitamins, cholesterol and fatty acid profile
I'.7.4. of lipid classes of Rapana venosa, Bulgarian Chemical Communications 51(D),
251-255.

ISSN: 2534-9899
DOI: N/A
KBaptua: Q4
IF: 0.242 (2017)

Pe3rome: B nHeniHo BpeMe HHBa3UBHUSAT BT Rapana venosa e ¢ roasiMo HKOHOMHYECKO 3HaUYECHUE
u 00eKkT Ha cTomaHcku pubosioB B UepHo mope. llenta Ha ToBa mpoy4yBaHE € Ja CE€ OLICHAT
CE30HHHUTE MTPOMEHU B OMOJIOTMYHO aKTUBHHUTE JIMMIUIN KATO MAaCTHOPa3TBOpuMU BuTamuuu (A, E
u D3), xonecrepon, kapoTeHOUIU (aCTaKCaHTHUH, OeTa-KapoTeH), TUIMUAHUTE KJIACOBE U TEXHHUS
MacTHOKucenuHeH npodui. Cpea MacTHOPa3TBOPUMHUTE BUTAMHMHHU, KOJIMYECTBaTa BUTaMUH D3
ocurypsat 100% oOT mpenopbUMTENHUS JAHEBEH NpPUEM 3a BB3PACTHHU CHOpeN ObIrapckure
XpaHUTENHU cTanaapTH. Butamun E ce mosumapa mpe3 netHus nepuos (1o 2825 ug.100%g ww),
JI0OKaTo BUTaMMH A Tmoka3Ba oOpaTHa TeHaeHuus. W nBara kapoTeHoupa: OeTa-KapoTeH U
ACTAKCaHTHH HE3HAYMTEIHO HaMalsiBaT Ipe3 JIETHUS CE30H. YCTAaHOBEHO € CHJIHO CE30HHO
BIMSIHUE BBPXY JUIHIHUTE KJIacoBe M TexXHMA MacTHokucenuHeH npodun (MK). Bwnpeku
ce30HHOCTTa, nonsipuute aunuau (PL) npeobnagasar B obmute munuau (TL). U B nBara cezona
rpynute MK nokassat cxogno pasnpenenenue: PUFA>SFA>MUFA, He3aBUCUMO OT JIUIHIHUS
kjac. B Hali-ronemu konuuecTBa B rpymnarta Ha noauHeHacuteHute MK ca eliko3zaneHTaeHOBaTa
(C20:5Q-3, EPA), nokozaxekcaeHoBara (C22:6Q-3, DHA) u noko3aneHTacHOBaTa KHCEIUHU
(C22:5Q-3, DPA), xouto mnpencrasnsBar mnoeue oT 65% ot obmute PUFA. Bucokoto
chabpkaHue Ha BuTamMuH D3, nwearosepmxnute Q-3 MK, cprorHOomenus Ha MK, Huckure
CTOMHOCTH Ha XOJIECTEPOJI M MHJEKCUTE ONUCBAIIM KayeCTBOTO HA XPAHUTEIHUTE JHUIHUIN
(areporeHeH M TPOMOOTEHEH HHIEKC) MOTBBP)KAABaT NOOpUTE (YHKIIMOHAJIHH CBOMCTBA Ha
JUMUIATE OT MECOo Ha paraH. B 3akitoueHue, U3cieaBaHUTE NMPOOH pariaH, yJIOBEH ObJrapckara
akBaropus Ha YepHO Mope, ITOKa3BaT MPEANOYMTAHO KaueCTBO HA JIMIIUIUTE OT IVIEJHA TOYKA Ha
MOJUTbP)KAHETO HA YOBEMIKOTO 37paBe. HeoOXxonumu ca mo-HaTaThIIHU M3CIEIBAHMI, 3a Ja Ce
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ornpeacin OMOJIOTHYHHUS IMMOTCHIHAJI HA JIMIIMAUTE OT MCCO Ha pallaH IpeE3 pa3IndIHUTE IICPHUOAN HA

roauHara.

Abstract: Nowadays, invasive species Rapana venosa is commercially important and widely
harvested in the Black Sea. The aim of this study was to evaluate the seasonal changes in lipid
bioactive compounds as fat-soluble vitamins (A, E and Ds), cholesterol, carotenoids (astaxanthin,
beta-carotene), lipid classes and their fatty acid profiles. Among fat soluble vitamins, the amounts
of vitamin D3 supplied 100% of recommended daily intake for adults according to Bulgarian food
standards. Vitamin E increased in summer period (up to 2825 pg.100"'g w.w), whereas vitamin A
showed opposite trend. Both carotenoid pigments: beta-carotene and astaxanthin insignificantly
decreased in summer season. Strong seasonal influence on the lipid classes and their fatty acid (FA)
profile was determined. Despite of the seasons, polar lipids (PL) prevailed in total lipids (TL). In
both seasons, FA groups showed similar distribution: PUFA> SFA>MUFA, regardless of lipid
class. The most abundant FAs in the polyunsaturated FA group were eicosapentaenoic acid (C20:5
n-3, EPA), docosahexaenoic acid (C22:6 n-3, DHA) and docosapentaenoic acid (C22:5 n-3, DPA),
which accounted more than 65% of total PUFA. The high content of vitamin D3, long chain omega-
3 FAs, different FA ratios, low values of cholesterol and nutrition quality indices (atherogenic and
thrombogenic indices) confirm the very good functional properties of rapana lipids. In conclusion,
the studied rapana harvested from Bulgarian Black Sea coast presents preferable lipid quality in
terms of human health protection. Further investigation is required to determine the biological
potential of Rapana lipids during the year.

Peycheva, K., Panayotova, V., Merzdhanova, A. (2019) Comparative evaluation of
.75 trace element concentration in grey mullet (Mugil cephalus) caught in Black and

Aegean Seas. Potential health risk assessment, Egyptian Journal of Aquatic Biology
and Fisheries 23(5), 429-438.

ISSN: 2536-9814 (On line)

DOI: https://doi.org/10.21608/EJABF.2019.66840
KBapruia: Q4

IF: 0.390 (2017)

Pestome: IloTpebnennero Ha puba B CBETOBEH Mamiad HapacTHa JIPACTUYHO Ipe3 MOCIEeIHUTE
HSKOJIKO JIECETHJIETHS! ThH KaTO MOPCKHUTE MPOAYKTH (MOpckara puba v puOHM MPOAYKTH) ca
n00Bp M3TOYHHMK HA C€HEPrusi M TMPOTEHMHH C BUCOKAa OWOJOTMYHA CTOMHOCT, Oorath ca Ha

MHUHEpAIXM, BUTAMUHU W HCHACUTCHUM MACTHH KHUCCIIMHH. BT)HpeKI/I pa3HOO6p33HI/ITe CH
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3JIPaBOCIIOBHH T10JI3H 00a4e puOUTE aKyMyJIHpaT pa3IuvHU 3aMbPCUTEIH (B TOBA YUCIIO U TEXKKH
METaJi) OT 3a00MKaJIAIIaTa T BOJAHA cpena. HacTosmero mpoy4yBane uma 3a 1ell Ja ONpeesid U
CpaBHU HHMBAaTa Ha HAKON TOKCHYHHU U eceHiuanau exementn (Cd, Cr, Cu, Fe, Mn, Ni, Pb u Zn) B
ThProBcko 3HauumusT pubdeH Bua kedan (Mugil cephalus) ymosen BB Boaute Ha UepHO Mope
(bwnrapus) u Ereiicko mope (I'bprus).

[Ipobute oT MycKyinHaTa ThKaH Ha PUOHHS BHJ ca M30paHM Ha CIly4yacH NPHUHIIHUII,
00paboTeHN W aHAIM3UPAHU 32 HAJMYUETO Ha TOKCUYHHU U €CCHIIMATHU CJIEMEHTH C ITOMOIIa Ha
ICP-OES texnmkara. Pe3ynrature moka3Bar BapHalii B KOHIICHTPAIIMUTE HA €IEMEHTHUTE TPU
puOHus Buj kedan ynoBeH ot Bogute Ha UepHo u Ereiicko Mmope. OnieHKaTa Ha MOTCHIUATHUSAT
PHCK 3a YOBEKa MPH KOHCYMaIus Ha TO3U prOEH BUJI € OIICHEH Ha 0a3a cenqmuueH npuem (EWI),
KONTO HE HaJBHIINAaBa BpeMeHHHAT aonycTuMm ceamuden npuem (PTWI); koeduueHThT Ha
HekaHreporereH puck (THQ), KoWTo e 1oJ] eIMHKIIA B U3CIICIBAHETO U WIFOCTPHUPA, Y€ JHEBHATA
€KCIIO3HIIUS IIPH TOBA HUBO € MAJIKO BEPOSITHO J1a TIPUYMHU HEXKeTaH!U ePEeKTH 3a LEeNUs )KUTSHCKH
MepUOoJT Ha MHIMBUIA; U KOePUIICHTHT Ha KaHeporeHeH puck (TR), koiiTo 3a enementure Ni u
Pb, e o gonmycTuMKUTE CTOMHOCTH M C€ acOIMUpA C JIUICA HA KAaHIIEPOT€HEH PUCK MPUIMHEH OT
KOHCYMaIIMsATa Ha TO3H PHOCH BH/I.

Abstract: The consumption of fish worldwide has increased speedily in recent years particularly
with the awareness of its nutritional and therapeutic benefits. In addition to being important source
of protein, fish are enriched with essential minerals, vitamins, and unsaturated fatty acids.
However, fish normally accumulate heavy elements from the environment which they inhabit
which makes them a good indicator of heavy element contamination.

This study evaluates heavy elements’ levels (Cd, Cr, Cu, Fe, Mn, Ni, Pb and Zn) in
commercially important grey mullet (Mugil cephalus) caught from Black Sea (Bulgaria) and
Aegean Sea (Greece). The samples of edible part of fish species were randomly collected,
processed, and analyzed for toxic and essential elements using ICP-OES. Results revealed that
studied microelements concentrations varied among the fish species. Human health risk is
evaluated using different indexes. Estimated weekly intake (EWI1) for the elements do not exceeded
the provisional tolerable weekly intake (PTWI) for all studied fish species. The target hazard
quotients (THQ) of all elements were below 1, showing an absence of health hazard for the
population consuming these fish species. Also, target risk (TR) of Ni and Pb indicated that
consumption over a long period of time may not result in a carcinogenic effect. Additionally, the
results from this study show that consumption of the edible muscle tissues of those two fish species
from both areas does not pose a risk for human consumption.
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Pe3ome: XuMUUHUTE 3aMbPCUTENH MONA1aT BbB BOJHUTE €KOCUCTEMH 10 PA3IMYHU ITBTUILA KATO
MOHUTOPUHI'BT Ha OKOJIHATA CPella € OT ChIIECTBEHO 3HAYCHUE 3a ONpEeACsHE Ha 3APaBHUAT
cTaryc Ha pHUOHUTE eK3eMIULipU. MopckuTe puOM M MEKOTEIH aKyMyJupaT TOKCHUYHH H
€CEHLMAJIHU €JIEMEHTH OT 3a000MKaIsIIIaTa I'M Cpea, KaTo 10 XpaHUTEIHaTa BEpUra Te31 OlacHU
3aMBbpPCUTENH IONajaT y 4YoBeka. HaTpynBaHeTo Ha TOKCHYHM €JIEMEHTH € INpEeANloCcTaBKa 3a
Bb3HUKBAaHE Ha MATOJOrus y pubute. PuOurte ca M OTIMYEH HMHAMKATOP 3a ChCTOSHUETO HA
KpailOpeKHUTE BOJIU.

Kedaxsr (Mugil cephalus) e kpaiibpeken, 1pHHO oOMTaBAIll BHJI, KOWTO CE M3XPaHBa C
NEeTpUTH, 6e3rpbOHauHN OpraHu3Mu U Bojopaciu. OCHOBHATA 1€/l Ha HACTOSIIOTO U3CJIEBAHE €
Jla ce ompeaenn o0I1ara KOHIIEHTpalys Ha JeBeT TOKCUYHH U eceHuuannu enementa (Cd, Cr, Pb,
Ni, Al, Cu, Fe, Mn u Zn) B pubHnust Bug M. cephalus u B kpaitOpe:KHUTE MOPCKU BOAU, ChOpaHH
OT Pa3NIMYHU TOUKH HA TIPOB3EMaHe Mo Kpaiibpexuero Ha Yepro Mope (Bbirapus) n Honwuiicko
Mope (MTanmus) m na ce mpuiiokaT Te3W pe3yJTaTH NpPU MPOTHO3MPAHETO Ha CTENEHHTa Ha
3aMbpCsABaHE Ha Te3M KpalOpexHHM MOpPCKM cpelu. 3a pealu3upaHe Ha HacTosmaTa el ca
M3MEpEeHU o0l1aTa KOHIEHTpalus Ha JIaJIecHUTe XUMUYHU €JIeMEHTH B pa3iIMyHU PUOHU THKaHU
(xpuiie, yepeH 1pod u myckynn) Ha BuasT kedan (M. cephalus) kato u B mpoOu oT MOpcka Boja
CHOpaHH OT CTaHIMUTE 3a MpoOoB3eMane B apere obnacty (Monuiicko Mope (Mtamus) u YepHo
Mope (bwarapus)). Pesyntature mnoka3BaT 3HAUMTENIHM PA3JIUKH B KOHLIEHTpALMMTE Ha
TOKCUYHHTE M €CCHIIMATHUTE €JIEMEHTH B U3CJIeIBAaHUTE OPraHu M MPOOUTE OT MOpPCKa BOJIa, KaTo
TO3M (aKT ce IBbJDKM OCHOBHO Ha pa3liMYHATa CTENEeH Ha 3aMbpCsBaHE B M3CIIEABAHUs pailoH,
OMOHATMYHOCTTA HA €JIEMEHTHE U XUIPOJIOKKUTE YCIOBHUS.

Abstract: The environmental monitoring of dangerous chemicals and how these affect the aquatic
biota is of fundamental importance in defining the health status of fish. Pollution with chemical
elements is of great environmental concern, since fish andmarine organisms can uptake various
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toxicants and subsequently transfer them to man through the food web. Moreover, the accumulation
of toxic elements could be a cause of pathology insurgence in fish. These organisms represent a
good indicator of the status of coastal water. Flathead grey mullet (Mugil cephalus) is a coastal
species, bottom dwelling and feeding on detritus, invertebrates, and algae. The main aim of the
present study was to determine the total concentration of nine elements (Cd, Cr, Pb, Ni, Al, Cu, Fe,
Mn, and Zn) in the fish species M. cephalus and in coastal marine waters collected from various
sampling points along the Black Sea (Bulgaria) and the lonian Sea (Italy) and to apply those results
to the prediction of the pollution status of those coastal marine environments. To achieve this goal,
metal concentrations were analyzed in various fish tissues (gills, liver, and muscle) of grey mullet
(M. cephalus) and in marine water samples collected from the sampling stations across both areas
(lonian Sea (Italy) and Black Sea (Bulgaria)). The results revealed significant differences within
the tissues examined and the marine water samples, principally attributable to the pollution of the
area, the bioavailability of metals, and the hydrological conditions. The present study represents
the first attempt to compare the data obtained from analyzing sampling points in order to define
the different elemental concentrations in M. cephalus muscle tissue and how they reflect
environmental ones.

Dobreva, D.A, Panayotova, V., Merdzhanova, A., Stancheva, R., Peycheva, K.
1.7.7. (2020) Preliminary study of phenolic content in farmed Mytilus galloprovincialis
from the Black Sea coast, Bulgarian Chemical Communications 52(D), 253-256.

ISSN: 2534-9899
DOI: N/A
KBaprua: Q4
IF: 0.242 (2017)

Pe3ome: MopckuTe IBYyUEpYITUECTH MPEICTABIABAT OOraT M3TOYHUK HA XPAaHUTEITHH BEIIECTBA
AHTHOKCHUJIAaHTH, KOMTO Ca OT CHIECTBEHO 3HAUCHHE 32 OCUTYPSIBAHETO Ha OajaHCHpaHaTa JHeTa.
Mma MHOXECTBO MPOYYBaHUs, IOCBETEHN HAa XPAHUTEIHUTE KauyecTBa Ha OTIIICKIAHUTE YEPHH
munu (Mytilus galloprovincialis), kouro choOmmiaBar 3a HAJTMYUETO HA TOJIE3HU 32 3JIPABETO
KOMIIOHEHTH KaTO TOJMHEHACUTCHH MACTHH KHUCEIMHH, MAacCTHOPAa3TBOPHMH BHTAMUHH W
KapoTeHouau. JlaHHUTE 32 (EHOTHOTO CHABP)KAHWE HAa MHUJUTE OT OBJITapCKUTE YEPHOMOPCKHU
BO/M oOaye ca orpaHnveHu. llenta Ha ToBa M3cienBaHe € Ja ce OMpEAeTN U CPaBHU OOIIOTO
(beHoHO chabpikaHue U (EeHONHUS ChCTaB Ha KynTuBupanu yepuu muau (M. galloprovincialis),
orrnexnanu B UepHo mope. MujeHaTa ThKaH C€ €KCTpaxupa C IeT CHUCTEMH Pa3TBOPHUTEIH:
METaHOJI, alleTOH: BOJIa, €TAHOJ: BOJIa, Topelia BoAa U eTuianeraTt. O01moTo GeHOTHO ChIbpKaHNE
(TPC) nHa Bceku ekcTpakT ce ompenens no meroga Ha Folin-Ciocalteu. Becuuku exctpaktu 6sxa
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nombiHUTETHO ToanoxkeHn Ha RP-HPLC/UV 3a ananu3 Ha otnenHu (GEHONMHH KHCETUHH (4-
XUIPOKCUOEH30€Ha, ranoBa, kadeeHa, p-KymapoBa M KaHeJieHa KHUCelMHAa) U KBepueTuH. Haii-
sucokoro TPC B M. galloprovincialis e ycranoseno B meranon (84.5+7.1 ugGAE. g ww) u
eraHon: Boja (66.7+4.8 ngGAE. g ww). XpomaTorpadcKusT aHAIH3 HOTBBPIKIABA HATHIHETO
Ha ()EHOJHU ChEAMHEHUS BbB BCHUKH €KCTPAKTU OT MUAM, PA3KPUBAIKH, Y€ OTIIICKIAHUTE YEPHU
muau (M. galloprovincialis) or YepHo mope morar ma ObaarT g00bp HM3TOYHHK Ha (HEHOIHH
cbenuHeHus. HeoOxoauMu ca mo-HaTaThUIHYU MPOYYBAHMS, 32 JIa CE U3CIIeABA AHTUOKCUAHTHUSAT
MOTEHIIMAJ Ha TO3U ThPrOBCKH Ba)KEH BUJI.

Abstract: Marine bivalves constitute a rich source of nutrients and antioxidants, essential for
providing a balanced diet. There are numerous studies devoted to the nutritional quality of farmed
black mussels (Mytilus galloprovincialis) which reported the presence of health-beneficial
components such as polyunsaturated fatty acids, fat-soluble vitamins and carotenoids. However,
data about the phenolic content of mussels from the Bulgarian Black Sea waters is limited. The aim
of this study was to determine and compare the total phenolic contents and phenolic composition
of farmed black mussels (M. galloprovincialis) cultured in the Black Sea. Mussel tissue was
extracted with five solvent systems: methanol, acetone:water, ethanol:water, hot water and ethyl
acetate. Total phenolic content (TPC) of each extract was determined by Folin-Ciocalteu method.
All extracts were further subjected to RP-HPLC/UV to analyze individual phenolic acids (4-
hydroxybenzoic, gallic, caffeic, p-coumaric and cinnamic acid) and quercetin. The highest TPC of
M. galloprovincialis was shown in methanol (84.5 + 7.1 pg GAE.g1 w.w) and ethanol:water (66.7
+ 4.8 ng GAE.g! w.w). The chromatographic analysis confirmed the presence of phenolic
compounds in all mussel extracts, revealing that farmed black mussels (M. galloprovincialis) from
the Black Sea could be a good source of phenolic compounds. Further studies are needed to explore
the antioxidant potential of this commercially important species.

Tsankova, G., Todorova, T., Ermenlieva, N., Merdzhanova, A., Panayotova, V.,
.78 Dobreva, D.A, Peytcheva, K. (2021) Antibacterial activity of different extracts of

* 77" | black mussel (Mytilus galloprovincialis) from the Black Sea, Bulgaria, Journal of
IMAB 27(1), 3506-35009.

ISSN: 1312 773X

DOI: https://doi.org/10.5272/jimab.2021271.3506
KBaprua: Q3

IF: 0.108 (2019)
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Pesome: Bwsedenue: Ilpe3 TMOCIEIHOTO ECETHUIICTHE HApacTBa HHTEPECHT KbM MOPCKHTE
JBYYEPYITUECTH, KOUTO Ca €BTHH M JIECHOJOCTHIICH W3TOYHHMK Ha BUCOKOKAYECTBEHHU MPOTEHHH,
JIMITATA ¥ BTOPUYHHE META0OIMTH ¢ aHTUMUKPOOEH U IPOTHBOTrbOMYEH roTeHIra. OTriiekIanuTe
yepaomopcku muau (M. galloprovincialis) ca mepcriekTuBHH 0OCKTH 3a M3CICABAHE HA TEXHHS
aHTHOAKTEpUAJICH TIOTECHIIHAL.

Llen: Tlenra Ha HACTOAIIOTO MPOYYBAHE € Jla CE ONpENe/IM aHTHOAKTepUalHaTa aKTHBHOCT Ha
pasIMYHKM €KCTPAKTH OT ThKaHUTE Ha yepHOMopckarta muaa Mytilus galloprovincialis upes auck-
madysnonen Meton ¢ Kyarypu ot Staphylococcus aureus, Escherichia coli u Klebsiella
pneumoniae.

Mamepuanu/Memoou: ExcTpakiiusaTa Ha MHICHA ThKaHU CE M3BBPILBA C PA3TMYHUA PA3TBOPUTEIIH:

erunanetat (100%), meranon (100%), rmunepon:soaa (50%, 1:1 v/v), etanon (50%), aueroH (
70%), ropema Bojga. AHTHOAaKTEepUalHATa AKTHBHOCT Ha Te3W eKcTpaktd oT Mytilus
galloprovincialis ¢ oreHena upe3 auck-aupy3uOHEH METOI.

Pesynmamu: TectBaHeTo Ha aHTHOAKTepHaIHATa AaKTUBHOCT HAa YEPHU MMM pa3KpHBa, 4Ye
eKCTPAaKThT OT €THJIAlETAT MMOKa3Ba Hail-BUCOKAa aKTHUBHOCT cpeity Escherichia coli (13 mm) u
Klebsiella pneumoniae (11 mm) u sunica Ha akTuBHOCT cperty Staphilococcus aureus. Inunepot:
BOJIHUAT €KCTPAKT MMOKa3Ba eheKT Ha MHXHOMpaHe Ha pacTexa Ha Staphilococcus aureus (11 mm)
u Escherichia coli (10 mm), Ho Hsama edexr npu Klebsiella pneumoniae.

3akmouenue: TlpensaputenHata uHGOpMAIlKs, MPEICTaBEHa B TOBa MPOYYBaHE IOKa3a, ue
oTraexaanute B UepHo MOpe MUKW MOTaT Ja ObJaT MOTECHIIMAIHN U3TOYHHUIM Ha ChETHHEHHS C
aHTHOaKkTepuanHa akTuBHOCT. [nuiepos-Boauute ekcrpaktu ot Mytilus galloprovincialis umar
HICKa aHTHOaKTepHaniHa akTUBHOCT cpety Staphylococcus aureus u cperry Escherichia coli.

Abstract: Background: Over the past decade, there has been a growing interest in sea bivalves,
which are an inexpensive and easily accessible source of high-quality proteins, lipids and secondary
metabolites with antimicrobial and anti-fungal potential. Farmed Black Sea mussel (M.
galloprovincialis) are promising objects for the study of their antimicrobial potential.

Purpose: The aim of this work is to determine the antibacterial activity of different extracts from
the Black Sea mussel Mytilus galloprovincialis tissues by using the disc diffusion method with
cultures of Staphylococcus aureus, Escherichia coli and Klebsiella pneumoniae.
Material/Methods: Extraction of mussel tissues was done with different solvents: ethyl acetate
(100%), methanol (100%), glycerol:water (50%, 1:1 v/v), ethanol (50%), acetone (70%), hot water.
Antimicrobial activities of these extracts from Mytilus galloprovincialis was assessed by the disc-
diffusion method.
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Results: Testing antibacterial activity of black mussels revealed that ethyl acetate extract showed
the highest activity against Escherichia coli (13 mm) and Klebsiella pneumoniae (11 mm) and no
activity against Staphilococcus aureus. The glycerol: water extract showed growth inhibition effect
against Staphylococcus aureus (11 mm) and Escherichia coli (10 mm), but no effect against
Klebsiella pneumoniae.

Conclusions: The preliminary information presented in this study showed that the Black Sea
farmed mussel could be an interesting source of antibacterial compounds. The glycerol-water
extracts of Mytilus galloprovincialis had low antimicrobial activities against Staphylococcus
aureus and more important against Escherichia coli.

Panayotova, V., Merdzhanova, A., Stancheva, R, Dobreva, D. A, Peycheva, K.,
.7 9 Makedonski, L. (2021) Farmed mussels (Mytilus galloprovincialis) from the Black

the Sea reveal seasonal differences in their neutral and polar lipid fatty acids profile,
Regional Studies in Marine Science 44, 101782.

ISSN: 2352-4855

DOI: https://doi.org/10.1016/j.rsma.2021.101782
KBaptuia: Q2

IF: 1.624 (2020)

Pe3rome: U3cneaBanu ca ce30HHUTE BapHallud B MACTHOKUCEJIMHHUS CHCTaB HAa OOILIUTE JIUITUIH,
U JBe ITUNUIHU Qpakiuu: HeyTpaiaHu Junuan (NL) u nonspuu mununu (Pol) u nokazartenure 3a
Ka4eCTBOTO Ha JIMIUANUTE OT cpeau3eMHoMopckara muaa Mytilus galloprovincialis, kynrtusupana
B Obarapckata akBatopus Ha UepHo mope. poBeaeHo. OOMOTO ChIbpiKaHUe Ha JTUMUAN Bapupa
or 1,00 mo 2,34 g.100 g_l WW, JTOCTHTalKu MaKCHMallHW HUBa Tipe3 mecer] mapt. O6moro
ChIbpKaHUE HA CTEPOJIH CE YBEIWYaBa 3HAUYUTEIHO OT MPOJIETTA 10 eceHTa. [lonnHeHacuTeHnTe
MacTHH kucenuHu (36%—79% ot o01muTe MACTHU KUCEIUHN) TOMUHHUPAT HaJl HACUTEHUTE MaCTHH
kucenunu (22%—55%) n MoHOHEeHacuTeHUTe MacTHU Kucenunu (7%—21%) npes uenus uzcieaBa
nepuon. HabmomaBaHu ca 3HAYMTETHH PA3iMKH B paslpelesieHHeTO Ha MACTHUTE KUCEIWHH
Mexnay nunuanure ¢paxuuu. [lonnnenacutenure mactHu kucenunu (PUFA) mpeacrasnsiBar
ocHoBHara rpyna B PoL mpe3 nmepmoma, nokato SFAS ca Hal-pa3poCTpaHEeHAaTa Irpyna BbB
¢pakmusata Ha NL mpe3 deBpyapu u anpumi-aBrycT. BwB ¢(pakmmsra Ha Pol omera-3
nonuHeHacuTeHuTe MacTHU kucenuHu (n-3 PUFA) mpeobnamaBar Hag n-6. [IpeobnagaBarure
PUFAs B aBere nmunumau ¢pakuum ca eiikozanmeHtacHoBata (EPA) m moko3axekcaeHoBata
kucenuan (DHA) (10%—58% ot FA B NL u 22%-51% B PoL). M. galloprovincialis or YepHo
MOpe MMOKa3Ba OJIArONPHUATHH HUCKU CTOWHOCTH HA CHOTHOLICHUATA N-6/N-3 M XpaHHUTEIHUTE

HHACKCHU Ha JIUIIMJINUTE.
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Abstract: Studies on the monthly variations of the fatty acid composition of the total lipids, the
two neutral lipid fractions (NL) and the polar lipids (PoL) and the lipid quality parameters of
Mediterranean mussel Mytilus galloprovincialis, harvested along the Bulgarian Black Sea coast,
were conducted. The total lipid content ranged from 1.00 to 2.34 g.100 g—1 ww reaching maximum
levels in March. The total sterol content increased significantly from spring to autumn. The
polyunsaturated fatty acids (36%—79% of the total fatty acids) dominated over the saturated fatty
acids (22%-55%) and monounsaturated fatty acids (7%—21%) throughout the studied period.
Significant differences in the fatty acid distribution were observed between the lipid fractions. The
polyunsaturated fatty acids (PUFA) constituted the major group in PoL within the period, while
SFAs were the most abundant group in the NL fraction in February and April-August. In the PoL
fraction, the omega-3 polyunsaturated fatty acids (n-3 PUFA) prevailed over the n-6 ones. The
predominant PUFAs in both lipid fractions were eicosapentaenoic (EPA) and docosahexaenoic
acids (DHA) (10%-58% of FA in NL and 22%-51% in PoL). M. galloprovincialis from the Black
Sea presented favourable low values of n-6/n-3 ratios and nutritional indices of their lipids.

Peycheva, K., Panayotova, V., Stancheva, R., Makedonski, L., Merdzhanova, A.,

.7 10 Cicero, N., Camilleri, G., Fazio, F. (2021) Trace elements and omega-3 fatty acids
* 7t 1 of black sea (Bulgaria) bivalve species Mytilus galloprovincialis, Chamelea

gallina and Donax trunculus. Human health risk, Natural Product Research.

ISSN: 14786419, 14786427

DOI: https://doi.org/10.1080/14786419.2021.1921770
KBapTua: Q2

IF: 2.862 (2020)

Pe3ome: ToBa m3ciezBane nMa 3a meJ J1a OIEHH 00IIaTa KOHIIEHTPAIUS Ha MUKPOEIEMEHTHUTE
Cd, Cr, Cu, Fe, Ni, Pb 1 Zn u mMacTHUTE KHCEIMHU B TP YEPHOMOPCKHU JBYyUEPYNUECTHU BHUA
(Donax trunculus, Mytilus galloprovincialis u Chamelea gallina), kakTo u na ycraHoBu moii3a-
PHCK 3a YOBEIIIKOTO 3/I[paBe OCHOBAHO Ha CHOTHOIICHHETO B HUBaTa Ha N-3 LC-PUFA crnipsimo Te3u
Ha TOKCHYHHUTE/CCEHIIMATTHUTE eJeMEHTH B mpoOuTe. Pe3ynTaruTe MoKa3BaT Bapuali B
KOHIICHTPAIMUTEe Ha XUMHYHHUTE EJIEMEHTH Cpe]l aHamu3upaHute Buaose, karo D. trunculus
ChIbpKa TMO-BHCOKM HuBa Ha eceHnumanaute Cu m Zn, gokaro C. gallina - ma Cr u Fe.
ChabppkaHHETO Ha TOKCUYHU €IIEMEHTH HE HaJIBUIIIaBa MEKITYHAPOTHO YCTAHOBCHUTE CTAHIAPTH
3a mopcku mekotenu. D. trunculus u C. gallina ca no-no6pu xpanutensu u3tounuim Ha n-3 LC-
PUFA, ¢ npubnu3utenHo 1Ba THTH TMO-BUCOKO chabpkanue Ha EPA + DHA or M.
galloprovincialis. PruckoBete 3a 37ApaBeTO acoNMHUPaHW ¢ KOHCYMallUsATa Ha JIBYYEPYITUECTH Ca
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MUHUHUMAJIHU Bb3 OCHOBA Ha W3UMCIICHUTE MHJCKCUTE Ha HekaHueporeHeH puck (THQ), unngekc
na omacHoct (HI) m xoeduuent na kanmeporeneH puck (TR). ChOTHOIIEHHETO ITOJI3a/PHCK
MOKa3Ba, Ye M3CJe/IBAaHUTE BUJOBE ca 0e30MacHU 3a KOHCYyMalus OT YOBEKa, ¢ M3KJIIOYEHHE Ha
€JIMH OT CIIy4JaiuTe.

Abstract: The study aimed to evaluate trace elements (Cd, Cr, Cu, Fe, Ni, Pb and Zn)
concentrations and fatty acids of three Black Sea bivalve species - Donax trunculus, Mytilus
galloprovincialis and Chamelea gallina as well as human health risk and benefit-risk ratio based
on n-3 LC-PUFA vs. toxic/essential elements. The results showed variations in the element
concentrations among the analysed species. D. trunculus generally contained higher levels of the
essential elements Cu and Zn, while C. gallina - higher Cr and Fe. Toxic elements content did not
exceed the international standards for mollusks. D. trunculus and C. gallina were better dietary
sources of n-3 LC-PUFA, with approximately two-fold higher EPA + DHA content than M.
galloprovincialis. Health risks for most toxic and essential elements exposed from bivalve
consumption were safe based on THQ, HI and TR indices. The benefit-risk ratio indicated that
studied species are safe for human consumption, except one case.

Peycheva, K., Panayotova, V., Stancheva, R., Makedonski, L., Merdzhanova, A.,
r.7.11 Cicero, N., Parrino, V., Fazio, F. (2021) Trace Elements and Omega-3 Fatty Acids

* 0 e of Wild and Farmed Mussels (Mytilus galloprovincialis) Consumed in Bulgaria:
Human Health Risks, Int. J. Environ. Res. Public Health, 18, 10023.

ISSN: 1660-4601

DOI: https://doi.org/10.3390/ijerph181910023
KBaptua: Q2

IF: 2.862 (2020)

Pe3rome: UepHo Mope € yHHKalIHA 3aTBOPEHA EKOCUCTEMA C FOJIIMO MEXIyHapOJHO 3HadeHue. B
HAaCTOSIIIOTO TPOYYBAHE ca U3MEPEHU KOHIIEHTpauuTe Ha Mukpoenementute As, Cd, Cr, Cu, Fe,
Ni, Pb u Zn B muBu u kynruBupanu muau ot Buaa Mytilus galloprovincialis orrinenanu B
Obarapckara yact Ha UepHo Mope u e olieHeH 3/JpaBHUS PUCK 32 KOHCyMaTopa Ha 0a3a pa3indHu
MOAXO0M. 3a LeNTa ca U3MOJI3BaHU peauia KoeQUIeHTH KaTo ycTaHoBeH AHeBeH mnpueM (EDI),
koedurenT Ha HekaHneporeHeH puck (THQ), mumexkc Ha omacHoct (HI) m koedument nHa
kaHueporeHeH puck (TR). M3mepenuTte ananutuunu KoHIeHTpauu Ha enementute Cd, Cr, Cu,
Fe, Ni, Pb u Zn BbB Bcuuku npobu ot Mytilus galloprovincialis ca mox MmakciumainHo g0omycTUMHUTE
rpanunu (MPL) ompenenenu ot peauna 37paBHU OpraHU3alluH, C W3KIIOUYEHHWE HAa XUMUYHHS
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eIeMEHT AS, KOMTO HaaXBBpJsA ycTaHoBeHara rpanuma ot 2.00 mg/kg w.w. Eiiko3anenTaenoBa
(EPA, 20:5n-3) u poko3axekcaenoBa kucenuna (DHA, 22:6n-3) ca OCHOBHHTE MOJIMHEHACUTCHH
MacCTHH KUCEJIMHHU B U3cieIBaHUTe 00pa3iu. MacTHO-KUCEIUHUAT TPO(UIT Ha MUJUTE 1T0Ka3a, 4e
TE3W KOWTO ca OTTJICKIaHH BbB pepmu umaT mo-Bucoko chotHomenue PUFA/SFA, ceabpixanue
Ha DHA un EPA+DHA wu no-umcku croiHoctd Ha SFA, Al m TI. Croiinocture 3a TR 3a
enemenTute Pb, Cr, Ni u As ca 013K 10 Te3u OTKpUTH B jHTeparypara. Koepunenture THQ u
HI ca moxg wnuBara ot emununa. CHOTHOIIEHHETO IMOJI3a/pUCK WIIOCTPUPA, Y€ [UBUTE H
kyntusupanu M. galloprovincialis orrinenanu B 6birapckara gyact Ha Yepno Mope ca 6e30macHu
3a KOHCyMallusi OT YOBEKa.

Abstract: Black Sea is a unique, closed ecosystem and has a great international importance. The
levels and health risk of some trace elements (As, Cd, Cr, Cu, Fe, Ni, Pb and Zn) in wild and farmed
mussels (Mytilus galloprovincialis) collected from the Bulgarian part of Black Sea were
determined and using different approaches such as EDI, THQ, HI, TR human health risk levels
were assessed. The mean maximum concentrations of the elements Cd, Cr, Cu, Fe, Ni, Pb and Zn
in all mussel samples were below the maximum permissible limits (MPLs) except As which
exceeded the limit of 2.00 mg/kg ww. Eicosapentaenoic (EPA, 20:5n-3) and docosahexaenoic acid
(DHA, 22:6n-3) were the major polyunsaturated fatty acids. The fatty acids profile studied mussels
showed that the farmed ones had higher PUFA/SFA ratio, DHA and EPA+DHA content and lower
SFA, Al and Tl values. The target risk (TR) values for Pb, Cr, Ni and As were calculated, evaluated
and showed acceptable or negligible levels. Target hazard quotients (THQs) and hazard index (HI)
from elemental intake were below 1 indicated no hazard from consumption. The benefit-risk ratio
indicated that wild and cultured M. galloprovincialis are safe for human consumption.

Merdzhanova, A., Panayotova, V., Dobreva, D. A, Peycheva, K (2021) Can Fish
F712 and Shellfish Species from the Black Sea Supply Health Beneficial Amounts of
Bioactive Fatty Acids?, Biomolecules 11(11), 1661.

ISSN: 2218-273X

DOI: https://doi.org/10.3390/biom11111661
KBaptua: Q2

IF: 4.879 (2020)

Pe3iome: Mactaute xucenunu (FA) ca cpen Hail-BaXHUTE €CTECTBEHH OHMOJOTUYHO AKTUBHHU
CheIMHEHUS. 3/IpaBOCIIOBHATA JUETA BKIIOYBA NMPUEM Ha PAa3IMYHH MACTHH KHUCEIHHH, 0COOCHO
ot omera-3 (N-3) cepusita. MOPCKUTE XpaHH ca MHOTO J00BP M3TOYHHK Ha MOJIMHCHACHTCHH
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mactou kucenuHun (PUFAs), Ho B bbiarapus wma orpanuueHa wuHGOpMAIUs OTHOCHO
chabpkanuero Ha n-3 PUFA B TpaaullMOHHO KOHCYMHpPAHUTE OT HACEJIEHUETO MOPCKH BHUOBE.
Ilenute Ha TOBa MpoyuBaHe Osixa Ja ce ONpeAeNu ChIbPKAHUETO Ha JIMIUIU, OMera-3
nonuHeHacuTeHH MacTHH kucenmnHan (EPA m DHA) m mpenopbYuTeTHUAT THEBEH NMPHEM Ha
eMHaJeceT Buaa pulu, TpU BUAa ABYYEPYMUECTH, PallaHu U CKapHUIY, YIIOBEHH OT 3allajHaTa 4acT
Ha YepHo Mope (bparapust). O0mmuTe TUIUAN ce eKCTpaxupar chrilacHo metona Ha Bligh&Dyer u
MAaCTHOKHCEIIMHHHUAT ChcTaB ce aHanusmpa upe3 GC/MS. IlpodunbT Ha MacTHUTE KUCETHMHHU
MOKa3Ba 3HAYUTENIHU pa3iuku Mexay oraenHute BupoBe. PUFA ca oCHOBEH KOMIOHEHT Ha
O0IIMTE TUMMAU, KATO B MUIUTE CheTaBisaBaT 60,67—68,9% oT oOIKTe JIUINUIH, & BbB BUIOBETE
puba — 19,27-34,86% ot obmure munuan. EPA ce oTkpuBa B 10-BHCOKH KOJIMUECTBA B panaHa
(0,16 g/100 g ww) u B aBa oTr nenaruynHute Bugose (1o 0,29 g/100 g ww), nmokatro DHA
npeoOyiagaBa B AbHHUTE W IMOBe4eTo meiarnyuu Bugose pubum (0,16-1,92 g/100 ¢ ww) u B
nsydepymnyectute (0,16-1,92 g/100 g ww). CrotHomenuara n3/n6 u PUFA/SFA noka3at
MOJIE3HH 3a 3/IpaBeTO CTOMHOCTH. CTOMHOCTUTE HAa WHIEKCUTE HAa XPAHUTEIHHUTE KayecTBa Ha
munaaute (Al < 1, TI < 1) u mo-Bucokute 3a uHaekca h/H (0,8—1,78 3a pudbu u 1,52 no 4,67 3a
JBYUYEPYMUYECTU U CKapHUIN) MOTBBPKAABAT, Y€ UECTO KOHCYMUPAHUTE YEPHOMOPCKHU PHUOU 1 MUAM
MOXK€ J1a OCUTYpPH TMOJI3M 3a 3ApaBeTO HAa MECTHOTO HaceleHue. ToBa MpoydBaHE IOKa3Ba
KOJIM4YeCTBaTa MOPCKU J1apOBE, KOUTO MOTaT J1a OCUTYPSIT MHUHHMAIHUS MPENopbyuaH MpHeM Ha
omMera-3 OJTUHEHACUTEHU MAaCTHHU KUCEIINHHU.

Abstract: Fatty acids (FA) are among the most important natural biologically active compounds.
A healthy diet involves the intake of different fatty acids especially from omega-3 (n-3) series.
Seafood provides a very good source of polyunsaturated fatty acids (PUFAS), but in Bulgaria there
is limited information regarding the n-3 PUFA contents in traditionally consumed seafood by the
population. The aims of this study were to determine lipid content, omega-3 polyunsaturated fatty
acids (EPA and DHA), and the recommended daily intake of eleven fish species, three bivalves,
rapana, and shrimp harvested in the Western part of Black Sea, Bulgaria. Total lipids were extracted
according to the method of Blight and Dyer and fatty acid composition was analyzed by GC/MS.
Fatty acid profile showed differences among species. PUFA were found in high content among
total lipids, especially in shellfish (60.67-68.9% of total lipids) compared to fish species (19.27—
34.86% of total lipids). EPA was found in higher amounts in rapana (0.16 g/100 g ww) and two of
pelagic species (up to 0.29 g/100 g ww), whereas DHA prevailed in demersal and the most of
pelagic fish (0.16-1.92 g/100 g ww) and bivalves (0.16-1.92 g/100 g ww). The health beneficial
n3/n6 and PUFA/SFA ratios were found in all analyzed species. The lower values of the lipid
nutritional quality indices (Al < 1, Tl < 1) and higher for h/H index (0.8-1.78 for fish and 1.52 to
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4.67 for bivalves and shrimp) confirm that the commonly consumed Black Sea fish and shellfish
may provide health benefits for local populations. This study shows the seafood amounts that can
provide the minimum recommended intake of omega-3 polyunsaturated fatty acids.

B. PEAJIHO OTHHEYATAHU ITBJIHOTEKCTOBHU IIYBJIMKAIIMU, KOUTO HE CA
BKIIOYEHH B CIIPABKATA 3A IIOKPUBAHE HA MHWHHUMAJIHUTE
HAYKOMETPUYHU N3NCKBAHUA

Stancheva, M., Peycheva, K., Makedonski, L., Rizov, T. (2010) Heavy Metals and
1. PCBs Level of Bluefish (Pomatomus Saltatrix) from Bulgarian Black Sea Waters,
Ovidius University Annals of Chemistry, 21 (1), 41-48; ISSN: 2286-038X (online)

Pestome: Konnenrpamusra Ha Hsakon Texku metanu (Cd, Mn, Fe, Cu u Pb) u nonuxnopupanu
oupennmn (PCBs) ca ompezaereHd B MycKyJiHaTa ThKaH Ha pubara uepHokomn (Pomatomus
saltatrix), ynmoBeHa ot kpaitbpexueTto Ha Obiarapckoro Yepro mope. KonnuecTBeHoTo onpeaessHe
Ha PCBs chenHeHusaTa € U3BbPUICHO 4Ype3 razoBa xpomarorpadus ¢ maccrnekrpomerpus (GC-
MS), noKaTo TeKKHTE METAIH Ca ONPEICICHH Ype3 aTOMHO-a0COpOIMOHHA CIIEKTPO(YOTOMETPHSL.
Banuaupaneto Ha mpoleaypaTa 3a TEKKH METalu € U3BbpIICHA 4Ype3 aHalu3 Ha CTaHAapTeH
pedepenten matepuan (DORM-2 Dogtish Muscle). Pb u Cd ca non rpanuiiute Ha OTKpUBaHe 3a
npobute ot 2004 r. HuBata Ha Xens30 MOKa3BaT Hal-BUCOKA CTOWHOCT Mpe3 IBYTOJUIITHHS
nepuos Ha uzcnensane (ot 6,51 ug/g no 7,06 pg/g). Yerupunanecerre konrenepa Ha PCB ca
aHaIM3HUpaHu, BKIIOUUTETHO Habop oT 7 unaukaropau PCBs (IUPAC Ne 28, 52, 101, 118, 138,
153 u 180). PCB ca oTkpuTH BB BCUUKH ITPoOU ¢ MakcuManHo HUBO npe3 2004 r. (3 [IXb =9,1.
mg/kg nponykT). HuBata Ha Te3u OpraHOXJIOPHU CHEAMHEHUS CE CUUTAT 32 CPABHUMH C HOPMUTE
MpPeICTaBEHU OT Pa3IUYHH opranu3aniu. OT eKOTOKCUKOJIOTUYHA TJIe/IHA TOUKa, KOHIICHTPAI[UUTE
Ha TEXKU METaJIH U MOJIUXJIOpUpaHu OM(EHUIOBH CheIUHEHHUS OTPa3siBaT CPABHUTEIHO YHUCTA U
He3aMbpCeHa OKOJIHA cpefa. Te3n KOHIEHTpaluu MoraT Ja ce H3Mo3jiBaT 3a 0a3a Ha Io-
HATATBIIHU U3CJIEIBAHUS.

Abstract: The concentration of some heavy metals (Cd, Mn, Fe, Cu and Pb) and polychlorinated
biphenyls (PCBs) were determined in muscle tissue of bluefish (Pomatomus saltatrix) collected
from the coast of Bulgarian Black Sea. Quantitative determination of the PCBs compounds was
performed by gas chromatography—mass spectrometry detection (GC-MS), while the heavy metals
were determined by atomic absorption spectrophotometry. The validation of the heavy metal
procedure was performed by analysis of standard reference material (DORM-2 Dogfish Muscle).
Pb and Cd were under the detection limits for the samples from year 2004. The levels of iron
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showed the highest value through the two-year period of investigation (from 6.51ug/g up to 7.06
ug/g). The fourteen congeners of PCB were analyzed including the set of 7 indicators PCBs
(TUPAC No 28, 52, 101, 118, 138, 153, and 180). PCBs were found in all samples with maximum
level in year 2004 (3> PCBs = 9.1. mg/kg product). The levels of these organochlorines are
considered to be comparable to baseline levels. From an ecotoxicological point of view, the
concentrations of heavy metals and polychlorinated biphenyls compounds reflect a comparatively
clean and pollution-free environment. These concentrations may be, thus, considered as useful
background levels to which to refer for comparison within the Black Sea.

Stancheva, M., Peycheva, K., Makedonski, L. (2010) Assessment of heavy metal
2. distribution in muscle, skin and gills of two fish species from the Black Sea, Bulgaria,
Scientific Works of the University of Plovdiv, LVII (2), 27, ISSN:0477-0250

Pe3some: Konnenrpanusra Ha Texkure metanu (Cd, Pb, Cu, Mn u Fe) B MyckynuTe, Xpuiere u
yepHus apod Ha jBa Buaa pubu (Pomatomus saltatrix u Alosa pontica) yiaoBeHu OT 3amagHOTO
KpaiiOperxue Ha ObJarapckata 4act oT UepHO MoOpe ca M3MEpEeHH 4pe3 aTOMHO-abCcopOIMOHHA
criektpodoTomerpust. HuBaTa Ha TEXKKHTE METAId BapUpaT B 3aBUCHMOCT OT Pa3InYHUTE ThKaHU
U CTIOpel Bceku BH/I. Fe moka3Ba Hali-BHCOKHU KOHIICHTPAIMSTA U B IBaTa BUa puOu. BUCOKHU HIBa
Ha Pb (2.70 1 2.29) u Mn (4.68 u 1.84) ca usmepenu B xpuiere Ha Pomatomus saltatrix u Alosa
pontica. Yepuusit apo6 Ha Pomatomus saltatrix akymysupa 3nauutenHo koinndectso Cu. Hupara
Ha TEKKUTE METaJIH B ThKaHUTE Ca CPABHCHHU C HAIIMOHAITHUTE U MEXKIYHAPOJHHUTE CTAaHIAPTHU 3a
AomycTHMHU HUBa. KOHIIEHTpAIMKTE HA aHATM3UPAHUTE TEKKH METallM KaKTO B MYCKYJIHATa, Taka
U B JPYrUTe OpraHH Ha H3CIICJBAHUTEC BHJOBE, ca B PAaMKUTE Ha JOMYCTHUMHTE HHMBa Ha
0€30MacHOCT 3a KOHCYMAIIUsl IPU YOBEKA.

Abstract: Heavy metal (Cd, Pb, Cu, Mn, and Fe) concentrations in muscle, gill and liver of two
fish species (Pomatomus saltatrix and Alosa pontica) from the western Black Sea were measured
by atomic absorption spectrophotometry. Levels of metals varied depending on different tissues in
each species. Iron showed the highest level in all examined tissues of both fish species. High
concentration of Pb (2.70 and 2.29) and Mn (4.68 and 1.84) were measured in gill tissues for both
species, too. The liver of Pomatomus saltatrix showed significant Cu concentrations. Metal levels
in tissues were compared with national and international permissible limits. Metals concentrations
in both edible and other tissues of the sampled species were within the permissible safety levels for
human consumption.
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Peycheva, K., Makedonski, L., Merdzhanova, A., Stancheva, M. (2014) Evaluation
3_ of toxic metal levels in edible tissues of three wild captured freshwater fishes,
Ovidius University Annals of Chemistry, 25 (1), 53-58, elSSN 2286-038X

Pe3tome: PeunnTte eKocHCTEMU ca ySI3BUMHU KbM 3aMbPCSIBAHE C TEXKKU MeTaiii. Pubute ce cuurar
3a €IHH OT HAW-WHIMKATHUBHH MapKepH 3a 3aMbpPCSIBAHETO HA peYHATa BOJHA CUCTEMA Thi KaTo Te
ca Ha BbpXa Ha BoJHATa nupamua. Llenra Ha HACTOSAIOTO M3CIICABAHE € /1a CE ONPEEIIAT OOIUTEe
KOHIICHTpaLUATa Ha HSIKOU TOKcHYHM eneMeHTH (As, Hg, Pb, Cd u Ni) B MycKynHaTa yact Ha TpH
JMBH cllaakoBoaHu pubu (Osuta puba (Sander lucioperca), com (Silurus glanis) u eBpormeiicku
mrapau (Cyprinus Carpio)), ynoBenu B Obirapckara yacT Ha Pexa Jlynas npe3 2010 r. Peka Jlynas
€ Hail-IbJIraTa ¥ BTOpa 1o AbJKMHA peka B EBporna, KosTo mpeMuHaBa rpe3 011130 J1eceT AbPIKaBH.
HNma orpomHOo 3HaueHue 3a OHOpPa3HOOOpPa3METO, MKOHOMUKATa M TpPaHCIOpTAa Ha peauiia
€BpOMeicKu abpkaBu. XuMuuHuTe eineMeHTH (As, Pb, Cd m Ni) ca ananu3upanu dpe3
eNeKTPOTepMUYHA aToMHO-abcopOumronHa crektpomerpus (Perkin Elmer Zeeman 3030 ¢
nynsepuzatop HGA-600). Onpenensinero Ha Hg e uszBbpiieno ¢ nomomnra Ha Milestone Direct
Mercury Analyzer DMA-80. Pesynratute ca n3pa3eHd KaTo ug/g cyxo Ttersio. HarpymnBahe Ha
TEXKKHA METaIM B MYCKYyJHATa 4acT Ha Ostata puba ciensar ciaendus xoa: As > Hg > Pb > Ni >
Cd, nokaro mpu COMBT M IIapaHbT Pa3NpeaeIeHueTo cieaBa cueaaust xona: Hg > As > Pb > Ni >
Cd. Ot aHaM3upaHUTE METANIN B HAl-TOJIIMa CTETICH Ce aKYMYJIUPAT XUMUYHHUTE EIIEMEHTH JKHBAK
U apceH.

Abstract: River ecosystems are vulnerable to heavy metal pollution. Fish samples are considered
as one of the most indicative factors, in fresh water systems, for the estimation of trace metals
pollution potential since they are the final chain of aquatic web. The objective of the present study
is to evaluate the concentration of some toxic elements (As, Hg, Pb, Cd and Ni) in edible part of
three wild fresh water fish species (zander (Sander lucioperca), wels catfish (Silurus glanis) and
European carp (Cyprinus Carpio)) caught from Bulgarian part of Danube river collected during
2010. The Danube River is the European Union's longest and the continent's second longest river
that passes through or touches the borders of ten countries. It has a great importance in regard to
biodiversity, economics and transportation. The elements (As, Pb, Cd and Ni) were assayed using
Perkin Elmer Zeeman 3030 electrothermal atomic absorption spectrometer with an HGA-600
atomizer. Determination of Hg was performed using Milestone Direct Mercury Analyzer DMA-
80. The results were expressed as pug/g dry weight. The order of heavy metal accumulation in the
edible part of zander is As > Hg > Pb > Ni > Cd while the other two fish species show a different

24



MEOVLVHCKW YHUBEPCUTET - BAPHA MEDICAL UNIVERSITY - VARNA
,IIpod. n-p TMapackes CrosiHos” "Prof. Dr. Paraskev Stoyanov"

rp.Bapna 9002, yi1.“Mapun Jpurios” 55 55 Marin Drinov Str., Varna 9002 Bulgaria
tert. +359 52 677 050, daxc. + 359 52 650 019 phone +359 52 650 057, fax + 359 52 650 019
uni@mu-varna.bg; www.mu-varna.bg  PROSPERITAS VESTRA FINIS NOSTRA!  uni@mu-varna.bg; www.mu-varna.bg

metal accumulation Hg > As > Pb > Ni > Cd. In all heavy metals, the accumulation of mercuric
and arsenic proportion was significantly high in all three fish types.

Peycheva, K., Panayotova, V., Makedonski, L., Stancheva, M. (2014) Toxic and
4. essential metal concentration of freshwater fishes from Pyasachnik Dam, Bulgaria,
Agricultural Science and Technology, 6 (3), 364 — 369, ISSN: 1313-8820 (Print)

Pesrome: Llenta Ha HACTOAIIETO U3CIIEABAHE € Ja CE OLICHU KOHILIEHTpalMsITa Ha TOKCUUHUTE (AS,
Hg, Pb, Cd u Ni) u ecennmannu enementu (Zn, Cu, Fe, Cr u Mn) B MycKkyiaHaTa 4act Ha TpU
CIIaJKOBOJHU pubM ynoBeHH OT si30BUp Ilsachunuk mpe3 2010r. Te3u pubHM BuaoBe ca Osi1
toacronod (Hypophthalmichthys molitrix), 6s;1 amyp (Ctenopharyngodon idella) u miapan
Cyprinus Carpio). Pesynrature ca wu3pasenn B Mg/Kg mokpo terno. KouieHntparusra B
MYCKYJIHAaTa ThbKaH Ha PUOHUAT BUJI IIAPaH € C BACOKU CTOMHOCTH 3a XMMUYHUTE ejeMeHTn Zn (11
mg/kg w.w), Fe ( 7 mg/kg w.w) u As (0.58 mg/kg w.w). KoHlieHTpalliiTe Ha aHAIM3UPAHUTE
CIIEMCHTH Ca B I'PaHHUIIMTE ONpPEACIICHH OT pasinnudu 3apaBau opranusanuu (FAO/WHO, EU u
Brirapckure 37paBHU OpraHU3IMK) M Ca B JOMYCTUMHTE HHBA 3a KOHCyMaIlks OT 4oBeka. B
JOIIBIIHEHHE, PE3YJITATUTE OT TOBA M3CJICIBAHE Ca CPABHEHHM C TE3W NMyOJIMKYBaHM B HaydyHaTa
JUTepatypa W TOKa3BaT, 4e aHaiu3upaHute puOHM mpodu ot s3.IlsachuHMK ca romHu 3a
KOHCyMaIus 1o otHorreHue Ha Tokcuunute (As, Hg, Pb, Cd u Ni) u ecennmanuu (Zn, Cu, Fe, Cr
1 Mn) eneMeHTH.

Abstract. The aim of the present study is to evaluate the concentration of some toxic (As, Hg, Pb,
Cd and Ni) and essential elements (Zn, Cu, Fe, Cr and Mn) inedible part of three fresh water fish
species collected from Pyasachnik Dam during 2010. The species analyzed were silver carp
(Hypophthalmichthys molitrix), grass carp (Ctenopharyngodon idella) and European carp
(Cyprinus Carpio). The results were expressed as mg/kg wet weight. Common crap species were
differentiated from the other three species by high concentration of Zn (11 mg/kg wet weight), Fe
(7 mg/kg wet weight) and As (0.58 mg/kg wet weight) in muscle tissues. Concentrations of the
analyzed elements were within the limits set from various health organization (FAO/WHO, EU
and Bulgarian Food Codes) and are at acceptable levels for human consumption. Additionally, the
results obtained in this study were compared with those reported in other studies and they clearly
demonstrated that the analyzed fish samples from Pyasachnik dam do not faced metal pollution in
particular areas for toxic (As, Hg, Pb, Cd and Ni) and essential elements (Zn, Cu, Fe, Cr and Mn).

25



MEOVLVHCKW YHUBEPCUTET - BAPHA MEDICAL UNIVERSITY - VARNA
,IIpod. n-p TMapackes CrosiHos” "Prof. Dr. Paraskev Stoyanov"

rp.Bapna 9002, yi1.“Mapun Jpurios” 55 55 Marin Drinov Str., Varna 9002 Bulgaria
tert. +359 52 677 050, daxc. + 359 52 650 019 phone +359 52 650 057, fax + 359 52 650 019
uni@mu-varna.bg; www.mu-varna.bg  PROSPERITAS VESTRA FINIS NOSTRA!  uni@mu-varna.bg; www.mu-varna.bg

Peycheva, K., Makedonski, L., Georgieva, S., Stancheva, M. (2015) Assessment of

5 mercury content in fish tissues from selected lakes in Bulgaria and Bulgarian Black
Sea, Journal of International Scientific Publications: Ecology & Safety, 9, 506-514

https://www.scientific-publications.net/en/article/1000743/ , ISSN 1314-7234

Pe3ome: CpaBHEHa € KOHIICHTPALIMATA HA )KUBAK B MYCKYJIHA ThKaH Ha TPH PUOHU BHUJIA YIIOBEHH
OT pa3IUYHH MecTa Ha mpobos3emane ot nBe e3epa (bypracko Ezepo u Ezeporo Mangpa) ¢ Ta3u
Ha JIB€ MOpPCKHM pHOW YJIOBEHHM OT IokHaTta 4acT Ha YepHo mope, bearapus (rp. HeceOwp).
CrnankoBogHUTE prbU ca cpedprcTa Kapakyaa, 0adymika u Osu1 KOCTYp, @ MOPCKUTE- TPHUIIOHA H
yepHomopcku cappun. Konuenrpanusra Ha Hg e usmepa ¢ nomoia Ha Milestone Direct Mercury
Analyzer DMA-80. Pesynratute ca mpeactaBenud karo mMg/kg w.w. CpemHara CTOHHOCT Ha
KoHIleHTpauusaTa Ha Hg e xakto ciensa: cpebpucra kapakyna - 0.0162 mg/kg w.w., 6a0ymika-
mexay 0.0273-0.0233 mg/kg w.w (B 3aBUCHMOCT OT MECTOMNOJIOKEHUeTo); 0su1 koctyp- 0.0273
mg/kg w.w. TIpu MopckuTe pubu ce HabJrO1aBa 3HAYUTEIHO MO-BUCOKH croiHocTH 3a HQ (0.12
mg/kg w.w npu tpunona u 0.16 mg/kg w.w. npu yepHomopcku cadpuna). M3mepenata B
HACTOSIIIETO NPOYYBaHE KOHIICHTpalus Ha HQ ¢ B HuUBara ompenesieHH OT Pa3JIM4HU 3ApPaBHU
OpraHu3aIiH.

Abstract. Comparisons are made of mercury concentrations in muscle tissue of three fish species
caught in two lake’s points (Bourgas Lake and Mandra Lake) with two marine fish species caught
from the south part of Bulgaria Black Sea (Nesebbar). The freshwater species are gibel carp, roach
and perch. The seawater fish species are sprat and Mediterranean horse mackerel. The total mercury
determination was performed by Milestone Direct Mercury Analyzer DMA-80. The results were
expressed as mg/kg w.w. The mean concentration of gibel carp was 0.0162 mg/kg w.w; of roach
varies between 0.0273-0.0233 mg/kg w.w (depending on the location); of perch was 0.0273 mg/kg
w.w. On the contrary, the mean concentrations of two sea fish species were higher: sprat was 0.12
mg/kg w.w and Mediterranean horse mackerel was 0.16 mg/kg w.w. Concentrations of mercury
were within the limits set from various health organization and are at acceptable levels for human
consumption.

Makedonski, L., Peycheva, K., Stancheva, M. (2015) Comparison of heavy metal
6_ concentration of some marine fishes from Black and Aegean Seas, Ovidius
University Annals of Chemistry, 26 (1), 20-26, eISSN 2286-038X

Pe3rome: Mopckarta puba U MOPCKUTE MPOMYKTH Ca Y4acT OT 3[paBOCIOBHATA TUETa Ha YOBEKA.
ChIlecTBYBaT MHOJKECTO HM3CIEABaHHSA B o0jacTta Ha aKyMyJHUPaHETO Ha TEXKH METald B
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MOPCKHUTE MPOAYKTH. PUOKTE MOTAT 112 ce M3MOII3BaT ¥ KaTO MHAMKATOPU Ha TOBA 3aMbpcsiBaHe. B
HACTOSIIIOTO M3CIIEABAHE € ompeaeacHa Konmnentpanusata Ha Pb, Cd, Ni, Cu, Mn, Zn, Fe, Cr, Hg u
AS B MyCKYJIHA 4acT Ha JiBa ThPrOBCKO 3HauMMH puOHHU Buaose iaBpak (Dicentrarchus labrax) u
numypa (Sparus aurata) zakymeHu ot Obyrapckus mazap mpe3 2011 r. Konmenrtpamusita Ha
TOKCHYHUTE M €CCHIIMAITHUA METAJIN € U3MEPEHa upe3 aTOMHO-a0COpOIIMOHHA CIIEKTPO()OTOMETPHUS
(AAS) u Ts Bapupa B M3CICABaHUTE BUI0BE pubH KakTo cieasa: Pb 0.008 — 0.013 mg/kg w.w. ;
Cd 0.0017 — 0.022 mg/kg w.w. ; Ni 0.007 — 0.012 mg/kg w.w. ; Cu 0.054 — 0.115 mg/kg w.w. ;
Mn 0.043 — 0.09 mg/kg w.w. ; Zn 0.14 — 0.15 mg/kg w.w. ; Fe 0.17 — 0.19 mg/kg w.w. ; Cr 0.05
— 0.07 mg/kg w.w. ; Hg 0.11 — 0.13 mg/kg w.w.; As-1.6 — 1.8 mg/kg w.w. Ts e cpaBHeHa C
pesynratute 3a yepHoMmopcku sedep (Pomatomus saltatrix) ymoBena mpe3 chinaTa roauHa.
YCTaHOBEHO €, Y€ KOHIICHTpAlMsATa Ha METAJINTE 3HAYMTEIHO CE IMOBIHUSBA OT MICTOTO Ha
npoB3eMaHe U BUIBT puba. HabnronaBa ce pasinuka B KOHIIGHTpanusaTa Ha enementure Cu, Mn,
Zn u Fe mMexay oThaenHUTe pUOHM BHUIOBE, HO T€ ca B JONYCTHMHTE HUBa 3a Oe3omacHa
KOHCYMaIIHSI.

Abstract. Major part of healthy human diet consists of marine fish and seafood products. And it is
not surprising that there are numerous studies based on metal accumulation in various fish species.
Fish may also be used for heavy metal monitoring programs of marine environments due to their
easy sampling, sample preparation and chemical analysis. Concentrations of lead, cadmium, nickel,
copper, manganese, zinc, iron, chromium, total mercury and total arsenic were determined in edible
part of two commercially valuable fish Greek aquaculture species European sea bass
(Dicentrarchus labrax) and gilthead sea bream (Sparus aurata) purchased from Bulgarian market
during 2011. The concentration of metals was measured by atomic absorption spectrophotometry
(AAS). The concentration of the heavy metals in examined fish species ranged as follow: Pb 0.008
—0.013; Cd 0.0017 — 0.022; Ni 0.007 — 0.012; Cu 0.054 - 0.115; Mn 0.043 — 0.09; Zn 0.14 — 0.15;
Fe 0.17 -0.19; Cr 0.05-0.07; Hg 0.11 - 0.13; As 1.6 - 1.8 mg kg-1 wet weight, respectively. The
concentration of the heavy metals obtained from this study is compared with the results of a Black
Sea bluefish (Pomatomus saltatrix) caught during the same year. The concentration of metals was
significantly affected by the sampling site and fish species. Difference in the heavy metal
concentration between European sea bass, gilthead sea bream is observed for Cu, Mn, Zn and Fe.
Although, the heavy metals in the edible parts of the investigated fish were in the permissible safety
levels for human uses.
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Peycheva, K., Panayotova, V., Stancheva, M. (2016) Assessment of human health
7 risk for copper, arsenic, zinc, nickel, and mercury in marine fish species collected

) from Bulgarian Black Sea coast, International Journal of Fisheries and Aquatic
Studies, 4(5), 41-46, ISSN:2347-5129 (online)

Pe3tome: lenra Ha TOBa M3ciieBaHe € Ja ce U3Mepu KoHieHTpanusara Ha Cu, As, Zn, Ni u Hg B
MyCKyJHaTa ThbKaH Ha TPU YECTO KOHCYMHUPAHW BHUAA pUOM TPOOOB3ETH OT OBITAPCKOTO
Kpaitopexue Ha UepHo mope, bbiarapus, KakTo U Ja ce ONpeneisT MOTEHIIUATHUTE UM e(eKTH
4ype3 M3YHCISBAHE HA JHCBHHS M CEIMUYCH MPHEM. 3a OICHKA Ha 3JPaBHUST PUCK € M3YHCIICH
KoeduieHT Ha HekaHieporeneH puck (THQ), karto 3a oTHeNHUTE EIEMEHTH TOM € MO-HUCHK OT
enuanna. Muaekebt Ha omacHoct (HI) 32 Bcekn MHKpPOETEMEHT € MO-HHCHK OT €IHO, KOETO
npejrnoiara, 4¢ Te3d 3aMbPCUTEIN BEPOSTHO HE NPEACTaBISIBAT OMACHOCT 32 KOHCYMAaTOPHTE.
KoeduuenT Ha kanueporeses puck (TR) 3a As (3.63 X 10° —5.47 x 10°) u Ni (2.65 x 107 —5.07
X 107) e mox omycTUMHTE CTOMHOCTH U Ce aCOLMMPA C JIMICA HA KAHI[EPOreHeH PUCK NPUYMHEH
OT KOHCYMallUsATa Ha TO3U PUOCH BU]I.

Abstract. The aim of this study is to measure the levels of Cu, As, Zn, Ni and Hg found in muscle
of three common fish species collected from the coast of Black Sea, Bulgaria and to determine their
potential effects via calculation of the daily intake of metals and estimated weekly intake of metals.
To estimate the human health risk, the target hazard quotients (THQ), was calculated. THQs for
individual metals were lower than the guideline value of 1. Hazard Index of each trace element
were lower than one suggesting that these pollutants perhaps pose no hazard to local residents.
Target risk due to As (3.63x107° —5.47x10°) and Ni (2.65x107 —5.07x107") exposure through fish
consumption may not have the probability of contracting cancer over a long lifetime in future.
More intensive studies are necessary in order to determine the toxic metals in fishes from this area
of Black Sea.

IeiiueBa, K., Makenoncku, JI., CranueBa, M. (2016) OmnpenensHe CbabpKaHUETO
8_ Ha TokcuyHHU eneMeHTu As, Pb, Ni u Hg B mect uepnomopcku pubu, Mopemo-
epanuya unu epama, iznarencrso “bpsr” byprac, 41-45, ISBN 978-954-8752-31-2

Pe3rome: XMMUYHUAT MOHUTOPUHT CE€ OCHOBABA HAa U3CJIEIBAHETO HA IPOMEHHTE, HACTBIIWIM IO
BB3JICHCTBUETO HA JaJIeH aHTPOMOIreHEeH (DaKTOp BbpXY OMOIOTMYHUTE CTPYKTYpH. TOKCUUHHTE
€JIEMEHTH HE C€ pa3majaT ¥ He ce pasyiarar. Te ce akymMynupar B PACTCHHATA, )KUBOTHUTE U
OKOJIHATa cpejia M 110 XpaHUTeIHaTa Bepura JOCTUraT U 10 40BeKa. 3aTOBa KUBUTE OPraHU3MU Ca
M3JI0’KEHU HAa BUCOK PHUCK OT JIBJITOCPOYHOTO MM M XPOHHUYHO Bb3jelcTBue. Pubure, ocodeHo
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XHIHUTE, Ca MOJAXO/ISIINA OPraHMU3MH 32 XMMUYEeH MOHUTOPHHT, Thi KaTO T€ HATPYIIBAT TOKCHYHH
MHUKPOEJIEMEHTH OT 3a00MKaIsIIaTa TH Cpeia U OT OPraHU3MHTE KEPTBH (BTOPUYHA aKyMYJIallus)
C TeueHHe Ha BpeMeTo. Llenra Ha HACTOSIIIOTO MPOYYBAHE € J]a CE OMPEACTH ChIBPKAHUETO U Ja
ce MpOCJIeN TUHAMHUKATa B OOIINTE KOHIIEHTPAIMH Ha TIPUOPUTETHH criope EBponeiickus chio3
TOKCHYHU €JIeMEHTH KakBuTO ca As, Hg, Ni u Pb B MacoBO KOHCyMHpaHU YE€pPHOMOPCKH PHOU.
(rpumona (Sprattus spratus), kas (Neogobius melanostomus), cappuz (Trachurus mediterrneus),
yepHokon/imedpep (Pomatomus saltatri), xaparpo3 (Alosa pontica) u mopcku kedan (Mugil
cephalus)) cbc cpaBHUTETHO YMEpEeH yJIOB M M3IMOJ3BaHM MacoBa 3a XpaHa. PHOHHTE BHIOBE
TPHIIOHA ¥ Kedasl aKyMYJIHpaT B IIO-TOJIsIMa CTENIEH TOKCUYHHUTE €JIEMEHTH OOCKT Ha aHAJIU3 B TOBA
U3CJIeIBaHE, HO B TPAHUIIUTE ONPENICIICHU OT pa3jIMYHU 3[[PAaBHU OPraHU3AIMH KAaKTO y HAC TaKa U
B EBpomneiickus cbro3. Pe3ynratute oT TOBa Mpoy4YBaHE ca CPABHEHU C TE€3H U3BBPIICHH MPE3 M0-
pannen nepuoj (2004 r-2007r) 1 oKa3BarT MO-HUCKH CTOMHOCTH.

Abstract. Chemical monitoring is based on the study of changes that have occurred under the
influence of a given anthropogenic factor on biological structures. Toxic elements do not
decompose. They may accumulate in plants, in animals and in the surrounding environment and
may reach humans via food web. Therefore, living organisms are at high risk of their long-term
and chronic effects. Fish, especially predators, are suitable organisms for chemical monitoring, as
they accumulate toxic micronutrients from their environment over time. The aim of the present
study is to determine the concentration and to follow the dynamics in the total concentrations of
priority toxic elements according to the European Union such as As, Hg, Ni and Pb in most
consumed Black Sea fish species such as sprat (Sprattus spratus), goby (Neogobius melanostomus),
horse mackerel (Trachurus mediterrneus), bluefish (Pomatomus saltatri), pontic shad (Alosa
pontica) and flathead grey mullet (Mugil cephalus). The fish species S.spratus and M.cephalus
accumulate more the toxic elements subject to analysis in this study, but within the limits set by
various health organizations both in Bulgaria and in the European Union. The results of the current
study are compared with those conducted in an earlier period (2004-2007) and show decreased
values.

Peycheva, K., Panayotova, V., Stancheva, M. (2017) Trace elements concentrations
9 in Black Sea mussel (Mytilus galloprovincialis) and rapa whelks (Rapana venosa)

) from Bulgarian Black Sea Coast and evaluation of possible health risks to consumers,
Chemistry Research Journal, 2(6), 236-250, ISSN:2455-8990

Pe3rome: [{enTa Ha HACTOSIIOTO MPOYYBAHE € Ja CE ONPEIeNN ChIbPKAHNETO Ha JECET eJIeMEHTa
(Cd, Cr, Cu, Hg, Ni, Zn, Pb, Mn, Fe) B auBu u kyntusupanu muau (M. galloprovincialis) u pananu
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(R. venosa) ot ceBepHOTO Kpaiibpexue Ha Obiarapckoro YUepHo mope. KonieHrpamuure Ha
enemeHTuTe B mg/kg cyxo Terno, Bapupart B ciennute rpanunu 0,73-3,45 3a As; 0.005-0.640 3a
Cd; 0.040-0.382 3a Cr; 0.86-7.70 3a Cu; 4.2-112.9 3a Fe; 0-0.121 3a Hg; 0.260-3.190 3a Mn; 0.023-
0.642 3a Ni; 0-0.332 3a Pb u 7.5-38.2 3a Zn. Konnentpamusra Ha Te3U €JICMCHTH HE HaJ[BUIIIaBa
MaKCUMAaJTHUTE JOIMYCTUMH HHUBA 332 TOKCHYHHM €JICMEHTH B MOPCKH XpaHH, YCTAaHOBCHH OT
pa3IMYHH MECTHH M MEXIYHApOJHW opraHu3anuu. M3uucnenust naeBeH npuem (EDI) 3a
MoTpeOUTeNUTE HA CPeAHO KomuecTBO Mekotenu (ALM) u oHesu ¢ Bucoko takoBa (HLM) e mo-
HUCBK OT ycraHoBenute Hopmu 3a Cd, Cr, Cu, Hg, Ni, Zn, Pb, Mn u Fe. YcranoBeno e, 4e
koeduimenThT Ha HekaHneporeHeH puck (THQ) n unaexkcsT Ha omacHoct (HI) ca mo-manku ot
enunuia 3a norpedoureanre ALM u HLM. KoebunenrsT Ha kanuneporener puck (TR) 3a Pb, As
u Ni 3a u3cjaeIBaHUTEe MUIM M PallaHd U CE aCOIMUpA C JIMIICA HA KAHIICPOTCHEH PUCK IPUYHHEH
OT KOHCyManusATa Ha nuBd W KyaruBupanu muau (M. galloprovincialis) kakto u pamanu (R.
Venosa) ceBepHOTO Kpaiibpexxue Ha ObarapckoTo YepHo mMope.

Abstract. Wild and farmed Black Sea mussel (M. galloprovincialis) and rapa whelks (R. venosa)
were collected during 2016 from six sites on the northern coast of Bulgarian Black Sea. The
mussels and rapa whelks soft tissue was analyzed for ten elements (Cd, Cr, Cu, total Hg, Ni, Zn,
Pb, Mn, Fe). Concentrations of these metals, in mg/kg dry weight, ranged from 0.73-3.45 for As,
0.005-0.640 for Cd, 0.040-0.382 for Cr, 0.86-7.70 for Cu, 4.2-112.9 for Fe, 0-0.121 for total Hg,
0.260-3.190 for Mn, 0.023-0.642 for Ni, 0-0.332 for Pb and 7.5-38.2 for Zn. The concentration of
these elements does not exceed the maximum residual levels prescribed by different local and
international regulation for seafood. The estimated daily intake (EDI) for average level mollusks
(ALM) and high level mollusks (HLM) consumers was found to be lower than the ORD guidelines
for Cd, Cr, Cu, total Hg, Ni, Zn, Pb, Mn, Fe. Furthermore, the target hazard quotient (THQ) and
hazard index (HI) was found to be less than 1 for ALM and HLM consumers. Target risk due to
Pb, As and Ni exposure through consumption of mussels and rapa whelks may not have the
probability of contracting cancer over a long lifetime in future. Therefore, there were no potential
human health risks to the ALM and HLM consumers of the mussels.

Merdzhanova, A., Panayotova, V., Dobreva, D.A, Stancheva, R., Peycheva, K.
10. (2018) Lipid composition of raw and cooked Rapana venosa from the Black Sea,
Ovidius University Annals of Chemistry, 29 (2), 48-54, elSSN 2286-038X

Pe3rome Rapana venosa e Buja SIJIMBO MEKOTENO C XPAaHUTEIHO U CTOMNAHCKO 3HAaueHHe. B
HayyHaTa JIMTepaTypa MMa OorpaHuMYeHa MHGOpMalus 3a HEroBUsS JMIUIEH cbcTaB. llenta Ha
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HACTOSIIIOTO U3CJIe/IBAHE € Ja IPEJ0CTaBH HH(POPMAITUS 32 IMIHIHUS ChCTAB, MACTHOKUCEITMHHHUS
po¢ I, MACTHOPA3TBOPUMHTE BUTAMHHHU U ChIbP)KAHUETO Ha XOJECTEPOJ B CYPOBH U CTOTBEHH
Rapana venosa. Pesynrarure moka3Bar, 4Ye TOTBEHETO HE IIOBJIMSBA CHOTHOIICHHETO Ha
JUIHATHATE KJIaCOBE, HO MAaCTHOKHCEJIMHHHUAT ChCTaB Bapupa 3HauMTeaHO. HalOmonaBanu ca
3HAYUTEIIHA BapHalldd B Pa3MpENeICHUETO Ha MACTHUTE KHUCEIMHH B OOLIUTE JHUIHIA |
HEYTpaJHHUTE JUMUAN. [ pyruTe MaCTHH KUCEITUHH BHB (DOCOIUIUINTE OCTaBAT HE3aCETHATH OT
TemreparypHata o0paboTrka. OCHOBHUTE MAacTHU KHCEIMHU BbB BCUYKH KIIACOBE JIMIUIM HA
CYpOBH ¥ CBapeHU 1mpoOu ca manmutruHoBara kucenuHa (C16:0) u eliko3aneHTaeHOBaTa KUCETUHA
(C20:5n-3). Cymara ot omera-3 mnonuHeHacutenu mMactHu kucenudu (PUFA) e mo-Bucoka ot
cymara Ha omera-6 PUFA BBB Bcuuku aunuaHu ¢pakiuu. PesynraTute OT HACTOSIIOTO
MPOyYBaHE MOKa3BaT, Ye MPOIEChT HAa TOTBEHE BJIMSC PA3IMYHO HA ChIABPIKAHUETO HA XOJIECTEPOII,
MaCTHOPa3TBOPUMHU BHUTaMUHH W KapoTeHownu. [lo-romemu Bapuanuu ca HaONIOJaBaHU 3a
BUTaMUH A, -KapOTEH U aCTaKCAaHTHH U M0-Majku 3a BuTamuH E. ChabpikaHUETO HA XOJIECTEPOIT
W BUTAaMHH D3 CBINO € 3acerHato OT TepMHYHHS cTpec. HacTosmoTo mpoydBaHe pa3KpuBa, 4e
MecoTo oT Rapana venosa moxe aa Obje 100bp U3TOYHHK Ha BHCOKOKAUECTBCHU XPaHUTCITHH
JIUIHIU, KOUTO CE 3aIa3Bat 100pe JOpH ciie/l KyJuHapHa o0paboTKa.

Abstract Rapana venosa is an edible mollusc with nutritional and economic importance. There is
limited information about its lipid composition. The aim of the present study is to provide
information about lipid composition, fatty acid profiles, fat soluble vitamins and cholesterol content
of raw and cooked Rapana venosa. Cooking did not affect the ratio of lipid classes, but fatty acids
composition varied significantly. Considerable variations were observed in fatty acid distribution
of total lipids and neutral lipids. Fatty acid groups of phospholipids remained unaffected by
temperature treatment. The most abundant fatty acids in all lipid classes of raw and cooked
specimens were palmitic acid (C16:0) and eicosapentaenoic acid (C20:5n-3). The sum of omega-3
polyunsaturated fatty acids (PUFA) was higher than omega-6 PUFA in all lipid fractions. The
results of the present study showed that cooking process affected cholesterol, fat soluble vitamins
and carotenoids content differently. Larger variations were observed for vitamin A, f-carotene and
astaxanthin and to lesser for vitamin E. Cholesterol and vitamin D3 were also affected by the
thermal stress. The present study revealed that Rapana venosa meat could be a good source of high
quality nutritional lipids, which are well preserved even after culinary treatment.
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Merdzhanova, A., Panayotova, V., Dobreva, D. A., Peycheva, K. (2018) Proximate
11, | composition, lipid quality and heavy metals content in the muscle of two carp species,
Agricultural Science and Technology, 10( 4), 358 — 369, ISSN:1313-8820

Pe3rome llenTa Ha mpeaCcTaBEHOTO U3CIEABAHE € J1a C€ XapaKTepu3npa KayeCTBOTO HA MECOTO OT
crnaakoBoeH mmapan (Cyprinus carpio) u Toscrono6 (Aristichthys nobilis), Bs3 ocHoBa Ha TexHuUs
XUMHYEH U JINMUJEH ChCTaB (JIMITUTHU KIACOBE, MACTHOKUCEIMHUH PO, MACTHOPA3TBOPHMH
BUTaMUHU, KAPOTCHOUIU 1 XosiecTepo). OleHKaTa Ha pyUcKa 3a 3/IpaBeTo € HalpaBeHa Bb3 OCHOBA
Ha aHanM3a Ha HsAKou TokcuuHu enemeHTd (As, Cd, Ni, Pb u Hg). XumuuHust cbcras
(Bmarocwabp:kaHue, OOL[ MPOTEMH M OOINM JMIHIX) € OINpeAeNieH 4Ype3 CTaHAapTHU3UpaHU
nporeaypu. OOIIMTe TUMUIN ca pasaeseHu Ha HeyTpaiaau (NL) u mosspau munuau: ¢pocdo- (PL)
u roukonunuau (GL) upe3 KoloHHA W THHKOCJIOWHA XpoMaTtorpadus. JIMmuaHuTe KiacoBe ca
JIepUBaTU3UPAaHU B METHIIOBU ecTepu Ha MacTHH kucennHu (FAMES), kouTo ca aHanu3upaHu upes
razoBa xpomarorpadusi-maccrnekrpomerpusi (GC-MS). Buramunu A, Dz u E, Gera-kaporew,
aCTaKCaHTMH W XOJIECTEPOJ Ca aHaTUM3UpaHU ETHOBPEMEHHO dYpe3 BHCOKOS(HEKTHBHA TEYHA
xpomatorpadust (HPLC). Texkute metanu (As, Pb, Cd, Hg u Ni) ca onpenenenu upe3 ONTUKO-
€MHCHOHHA CIIEKTPOMETPHUS ¢ MHAYKTHBHO cBbp3aHa minazma (ICP-OES) cnen mponenypa Ha
MUKPOBBIHOBO pa3TpakJaHe. YCTaHOBEHO € I[I0-BUCOKO ChIbpXKaHHE Ha MPOTEUHH IMpH
tosictonnod (18,5%) u mo-uucko npu obukHOBeHus mapal (15,5%), mokaTo ChIbPKaHUETO HA
JUNHUAM T0Ka3Ba oOpaTHa TeHaeHus. [Ipunuku B pa3npeneneHueTo Ha TUMUAHUTE KIIACOBE ca
HaOmonaBanu W 3a nBara Buga: NL > GL > PL. Heyrpannute nunuau chCTaBisiBaT
npubau3utenHo 70% ot o0mmTe TUMUIM U TP 1BaTa BUAA, a npogirsT Ha FAS e JoMuHUpaH ot
MoHoHeHacuTeHH MacTHU kucenuHu (MUFA), nokaro mnonunenacutenute FAs (PUFA)
npeobianaBaT B monspHuTe (pakumu. Omera-3 PUFAs ca B mo-BHCOKH KOJHMYECTBA OT OMera-6
PUFAs BBB BCHYKHM JUMHUIHU KiacoBe NTUNUAN. ChIBPKAaHUETO HA XOJECTEPOIT € CPAaBHUTEITHO
uucko (17-24 mg.100g? ww). AcCTakcaHTMH € OTKpHT camMo IIpH TOICTONO06, JOKaTo Oera-
KapOTeHBT, BUTaMUH D3 M BuUTaMUH A TMOKa3BaT CXOAHH KOHIICHTpAllMd W B JBaTa BHUJA.
ChabpskaHueTo Ha BuTaMuH E e mo-sucoko mpu Tosctono6 (10.4 mg.100g* ww). CrabpxanueTo
Ha MUKPOETIEMEHTH € TMO-BHCOKO MPU TOJCTON00, MOKa3BaKM MaKCHMAallHU CTOMHOCTU 3a As
(0.312 mg.kg? ww). Bcuukum ompeneneHM TOKCHYHH €JEMEHTH Ca OTKPUTH IO
MpEenopbUUTEIHATA CTOMHOCT B MeCOTO Ha pubarta. PesynTarure OT HACTOSIIOTO MPOYYBaHE
MOTBBPXK/IaBAT BUCOKOTO Ka4eCTBO U O€30MAaCHOCT HAa MECOTO OT OOMKHOBEH MIAPaH U TOJICTOJIO0.
Te3u crankoBOAHM BUAOBE ca I[IEHHM M3TOYHHUIIM HAa OCHOBHU XPAaHUTEIHU BEIIECTBA KaTO
npoTenHu, BuTaMuH D3 u apnroBeprkHu omera-3 PUFAs. 3aenHo ¢ XpaHUTETHUTE BEIIECTBA,
nH(pOpMaIKATa 32 HUICKH KOHIIEHTPAIlUK Ha TOKCUYHU €JIEMEHTH T'H PaBU [ICHHU KOMIIOHEHTH Ha
3/IpaBOCIIOBHATA YOBEIIIKA JTUETA.
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Abstract The aim of the presented study was to characterize the quality of edible tissue of
freshwater common carp (Cyprinus carpio) and bighead carp (Aristichthys nobilis), based on their
proximate and lipid composition (lipid classes, fatty acid profile, fat soluble vitamins, carotenoids
and cholesterol). Health risk assessment was evaluated based on the analysis of some toxic
elements (As, Cd, Ni, Pb and total Hg). Proximate composition (moisture, crude protein and total
lipid) was determined using standard procedures. Lipids were subsequently separated into neutral
(NL) and polar lipids: Phospho- (PL) and Glycolipids (GL) by means of column and thin-layer
chromatography. Lipid classes were derivatized into fatty acid methyl esters (FAMEs) which were
analysed by gas chromatography—mass spectrometry (GC-MS). Vitamins A, Dz and E, beta-
carotene, astaxanthin and cholesterol were analysed simultaneously using high performance liquid
chromatography (HPLC). Heavy metals (As, Pb, Cd, Hg and Ni) were determined by optical
emission spectrometry with inductively coupled plasma (ICP-OES) following a microwave
digestion procedure. Protein content was higher in bighead carp (18.5%) and lower for common
carp (15.5%), whereas lipid content showed opposite trend. Similarities in lipid classes distribution
were observed for both species: NL > GL > PL. Neutral lipids constituted approximately 70% of
TL in both species, as FAs profile was dominated by monounsaturated fatty acids (MUFA),
whereas polyunsaturated FAs (PUFA) prevailed in polar fractions. Omega-3 PUFASs were higher
in all lipid classes compared to omega-6 PUFAs. Cholesterol content was low (17-24 mg.100g™
ww). Astaxanthin was detected only in bighead carp, whereas beta-carotene, vitamin D3 and
vitamin A showed similar concentrations in both samples. Vitamin E content was higher in bighead
carp (10.4 mg.100g* ww). Trace elements content was higher in bighead carp showing a maximum
value of As (0.312 mg.kg! ww). All determined toxic elements were found below the
recommended value in carp muscle. The results of the present study confirmed the high quality and
safety of common carp and bighead carp meat. These freshwater species are valuable sources of
essential nutrients such as proteins, vitamin Dz and long chain omega-3 PUFAS. Together with the
nutrients, the information for low concentrations of toxic elements makes them valuable
components of a healthy human diet.
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