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Pe3romeTa Ha HAYYHHU NMYyOJHKANNH, KOUTO ca pedpepupPaHN U MHACKCHUPAHHU B
CBETOBHOM3BECTHHU 0a3M IaHHU ¢ HAy4YHA UHopMauus
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This paper presents research on the concentration of microcystins produced by Microcystis
aeruginosa (Kiitzing, UTEX 2667). The relationship between the production of microcystins, the
algae growth and the content of chlorophyll a was investigated at five temperatures (range 20-38°C)
and two light intensities — 8000 Ix and 2x8000 Ix. ELISA method was used for measuring the toxin
level. Optimal conditions for the production of microcystins at 25-26°C were observed. Neither of
the two light intensities impacted the amount of microcystins. HPLC-DAD quality analysis for
determination of microcystins in the algal biomass was performed. The results showed presence of
microcystin-LR and six unknown peaks possessing characteristic microcystin-like UV-spectra,
which are of interest for future investigations.

CraTusiTa TpeacTaBs M3CiEABaHE 3a KOJIMYECTBOTO MHKOLMCTHHH, Mpoayiupanu ot Microcystis
aeruginosa (Kiitzing, UTEX 2667). Bpb3kara MeX/Iy KOJTHYECTBOTO MUKPOITUCTHHH, BOIOPACTOBHUS
PacTek M ChIBPKAHUETO Ha XJIOpOoHII a e u3ciieBaHa npu net temmneparypu (uarepsan 20-38°C)
u nBe uHTeH3MBHOCTH Ha cBeTimHata — 8000 Ix m 2x8000 Ix. ELISA meronm e wm3mos3BaH 3a
M3MepBaHe Ha KOJIMYECTBOTO TOKCHHH. HalOmo/aBaHUTE ONTHUMAIHU YCIOBHS 32 MPOAYIMpaHE Ha
MUKpOIMCTUHH ca npu 25-26°C. Huto enHa OT JBeTe CBETIIMHHM WHTEH3WBHOCTH HE BIHsIE BBPXY
KomdecTBOoTO MUKporucTruad. U3bpiien e HPLC-DAD konudecTBeH aHaln3 3a ONpeielisHe Ha
MHUKPOLMCTHHU B OMOMaca OT Bogopaciu. Pesynrarture mokasBarT Hanmuuume Ha Microcystin-LR u
IIeCT HEeMO3HATH THKa ¢ TI0I00HU XapakTepucTuku Ha UV-criekThpa Ha MUKPOIIMCTHHUTE, KOUTO ca
OT MHTEpEC 32 OBJICIIN H3CIICIBAHHUS.

Pavlova, V., Stoyneva, M., Georgieva, V., Donchev, D., Spoof, L., Meriluoto, J., Bratanova, Z., Karadjova, I.
(2014) New Records of Microcystins in Some Bulgarian Water Bodies of Health and Conservational
Importance. Journal of Water Resource and Protection, 6, 446-453,
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Microcystins cause acute hepatotoxicity and chronic liver tumor promotion. This study
presents the results of HPLC — DAD analyses and their LC-MS confirmation of samples
from five Bulgarian water bodies (reservoirs Stoudena, Pchelina, Bistritsa and lakes
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Dourankoulak, VVaya). The total concentration of microcystins in water samples ranged from
0.1 to 26.5 pg/l. The amount of microcystins in the biomasses ranged from 11.4 to 49.6 ug/g
(d.w.). The high percent of positive samples in which the most toxic microcystin-LR is
recorded, can serve as a strong alarm for the necessity of a serious study and relevant
discussion of the problem with responsible authorities at national level.

MI/IKPOHI/ICTI/IHI/ITC MMPUYUHABAT OCTpa XCIMATOTOKCHMYHOCT W MPOMOTHUPAT TYyMOP Ha YCPHUA I[p06.
[poyusanero npencrass pesynratd or HPLC — DAD ananu3u 1 TeXHUTE TOTBBPKACHUS Upe3
LC-MS Ha npo6u oT net Obarapcku Bogema (si3oBupute CryneHa, [Tuenmna u buctpuna u
esepata Jlypankynak u Bas). OOmara KOHUEHTpalusi Ha MHUKPOLUUCTUHU BBHB BOJHUTE
npobu Bapupa ot 0.1 mo 26.5 pg/l. KonuuecTtBOTO MHKpPOUMCTHHH B OMOMAacuTe € B
untepBaia 11.4 1o 49.6 nug/g (d.w.). Ot4ereH € BHCOK MPOIEHT MOJOXHUTEIHUA MPOOH, B
KOUTO MPUCHCTBA HAM-TOKCUYHHS MUKPOLUUCTHH-LR, K0oeTo cienBa 1a HACOUM BHUMAHUETO
KbM HEOOXOJMMOCTTa OT CEpHO3HO NMPOYYBAHE M CHOTBETHO OOCHkKAaHE Ha Mpodiema ¢
OTTOBOPHHUTE OpraHH Ha HAI[MOHATHO HUBO.

Pavlova, V., Stoyneva-Girtner, M., Uzunov, B., Bratanova, Z., Lazarova, A. and Karadjova, I.
(2015) Microcystins -LR, -YR and -RR in six Bulgarian water bodies of health and conservational
importance  (2012-2014). Journal of Water Resource and Protection, 7, 1375-1386.
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This study presented the results of HPLC-DAD microcystin and nodularin analyses from
five Bulgarian water bodies (reservoirs Stoudena, Pchelina and Bistritsa, and lakes
Dourankoulak and Vaya) carried out in 2012-2014, as a continuation of our work from 2004
to 2005 and in 2011, and first data on microcystins in the lake Momin Brod were detected in
the period 2012-2014. The total concentration of microcystins in water samples ranged from
0.1 to 1.8 pg/l and their amount in the concentrated biomasses from net samples ranged
from 1.35 to 296 pg/g (d.w.). The presence of the most toxic microcystin-LR was recorded
in all studied lakes and reservoirs, where also microcystins-RR and -YR were detected, but
no microcystin-LA and nodularin were found.

ToBa wm3cnenpane mpexacraBs pesynratd or HPLC-DAD ananmu3n Ha MUKPOIMCTHHH H
HOJyJapuH OT meT Obiarapcku Bojoema (si3oBupure Crynena, [luennna u buctpuna u
esepata [ypankynak u Bas), npoBemenu mnpe3 2012-2014, xato mNpoabHKEHHE Ha
npoyusanuaTa HU oT 2004-2005 u 2011 r.Chino Taka npeacrass IbpBUTE JaHHU 3a €3€pO
Momun Opon 3a mepuoma 2012-2014. OOmara KOHIEHTpanus Ha MHUKPOIMCTHHU BBHB
BojHuTe mpodu Bapupa ot 0.1 mo 1.8 pg/l, a xommuectBOoTO B OHMOMACUTE, B3ETH C
TUTAaHKTOHHA Mpexa, Bapupa Mexay 1.35 to 296 pg/g (d.w.). Hanmuune Ha Hal-TOKCHYHHUS
MHUKPOIMCTUH-LR € OTKpUTO BBB BCHUYKU U3CJIEBAHHU MPOOU OT S30BUPH U €3€pa, KbJIETO
ChIIO ca ycTaHOBeHH U Mukpouuctunute -RR 1 —YR. Mukpouuctun -LA u HOoynapuH He
ca OTKPUTH.

Georgieva, V., Pavlova, V., Bratanova, Z. (2015) Hygienic assessment of the water reservoirs
Studena, Bistica and Pchelina, based on performed hydrobiological analyzes and determination of
some cyanotoxins. Bulgarian journal of public health, 7 (4), 3-13.
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For the water bodies, used for drinking water supply of the populated areas or recreation by
the public, it is very important to know what their saprobity is, how far they have reached in
their environmental development and whether they represent actual or potential danger to
people. The aim of this study is to determine the hygienic status of three dams - "Studena”,
"Bistrica” and "Pchelina™, tracking what phytoplankton communities develop in them, what
kinds of species bloom, whether any blue-green algae and their toxins are observed in the
water and what is the water body saprobity. The study covers four years. The applied
methods are classic hidrobiological - qualitative and quantitative analyses. Saprobity state is
determined by the method of Pantle-Buck. The obtained results for the three reservoirs show
a constant [ — mesosaprobic state, which is typical equilibrium state of surface waters. Blue-
green algae grow in the three dams and this requires their permanent monitoring in the
future. The surveys for occurrence of the most dangerous blue-green algae toxins called
cyanotoxins show their presence in the three investigated water bodies and prove the
necessity of systematic observation of water quality. In this way, in case of possible
development of toxic blue-green algae, timely preventive measures will

be taken and health problems of people having contact with the water from these reservoirs
will be prevented. Especially Studena dam, which supplies with drinking water the City of
Pernik.

3a BOJAOEMHTE, KOUTO CE U3MOJI3BAT 3a MUTEHHO BOJIOCHAOISIBAHE HA HACEJIEHUTE MECTa UIn
3a peKpealnus OT HaCEeJICHHETO, € MHOTO Ba)KHO J1a C€ 3HAE KAKbB € TEXHUSAT
campoOHOIOTHYEH CTAaTyC, JTOKBJEC Ca JIOCTHTHAIM B EKOJOTHYHOTO CH Pa3BUTHE BBHB
BPEMETO U JaJId MPEJCTABIIABAT pealiHa UM MOTeHIIMaHa OMacHOCT 3a xopaTa. [Ipoyueno
€ XUTUEHHOTO ChCTOSIHME Ha Tpu si3oBupa — ,,CryaeHa®, ,,buctpuma® u ,,Iluenuna®, upes
MpociensBsiHe Ha (PUTOIUIAHKTOHHUTE CHOOIIECTBA, KOMTO CE€ pa3BUBAT B TIX, BHUIOBETE
MUKPOBOJIOPACITH, JTOCTHTAIIH ITb()TEKHU KOIMUYECTBA, MPHUCHCTBUETO HA CHHBO-3CJICHU
BOJIOpAciy U TEXHUTOKCHHU BBB BOJATa M canpoOHUs cTaTyc Ha BogoemuTte. [IpoyuBanero
oOXBamia 4YeTupu TOAWHH. [IpHUIIOKEHW ca KIACHYECKH XHUIAPOOMOIOTHYHU METOJH —
KaueCTBEH M KOJIMYECTBEH aHaJM3, a canmpoOHOTO CHCTOSHUE € OMPEAENIeHO MO0 METOoJa Ha
Pantle — Buck. Ilony4enure pe3ynraTd TIOKa3BaT TOCTOSIHHO OeTa-Me30canpoOHO
CHhCTOSTHUE U Ha

TPUTE BOJIOEMA, KOCTO € THITMYHOTO PAaBHOBECHO CHCTOSTHHE Ha MOBBPXHOCTHUTE BOJIOEMHU.
W B Tpute sS30BUpa ce pa3BUBAT CHHBO-3E€JIEHU BOJIOPACIH, KOETO Hajara mpocieasiBaHeTO
UM BBB BpeMeTo W B Opjeme. [IpoyuBaHWsATa 3a HaIW4We HA €IHU OT HaH-OIACHUTE
TOKCMHH Ha CHUHBO-3€JICHUTE BOJOPACTH, HAPEYCHH IIMAHOTOKCHHH, YCTaHOBSIBAT
MIPUCHCTBUETO MM B TPUTE M3CIICIBAHU BOJOEMa M JIOKA3BaT HEOOXOJUMOCTTA OT CHCTEMHO
HaOII0/IeHUE Ha Ka4yecTBOTO Ha BoauTe UM. [1o TO3M Ha4WH, IpHU €BEHTYalTHO pa3BUTHE HA
TOKCHYHHM CUHBLO-3CJICHU aJITH, IIle CE MpearprueMar HaBpeMe MPeBaHTHBHU MEPKHU H IIIE Ce
MPEeIOTBPATAT 3PABOCIOBHUA MpOOJIEMHU Ha XopaTa, MMAIldM KOHTAaKT C BojJaTa OT Te3H
BOJIOEMH, 0COOEHO OT 513. ,,CTyaeHa®, KoiTo BogocHabasBa rp.IlepHuk.

Pavlova, V. (2016)“Comparison of methods for microcystins extraction of water and biomass
cyanobacterial samples.” Bulgarian journal of public health, 8 (3), 17-22.

Eutrophication of freshwaters and appearance of cyanobacterial blooms connected with
hepatotoxins microcystins, have become a worldwide problem. The maximal permissible



level for the most dangerous microcystin-LR is 1 pg/dm3 for drinking and 20 pg/dm3 for
bathing water. The aim of this survey is comparison of methods for extraction of
microcystins from biomass and solid-phase extraction of microcystins from spiked water
samples. The presented methods give a chance for reliable use of the easier and affordable
method for extraction of microcystins from filtered cyanobacterial biomasses by a series of
freezing and thawing and ultrasonic bath extraction. The experiment shows that the usage of
cartridges and extraction disks for investigation of spiked water samples allows achieving a
sufficient recovery of microcystins for analysis purposes (67-99 %, 79- 110 %, 74-85 % for
cartridges and 87-93 % for disks respectively). Shorter extraction time per sample, a
possibility for second and third usage of extraction disks and their commensurate price with
that of cartridges makes them more appropriate for use. It is better to use extraction
cartridges when a parallel extraction of a larger number of samples is necessary.

Eyrpodukanusara Ha cnagkoBOAHUTE OACEHHU U BH3HUKBAHETO HA BN TEKH OT
III/IaHO6aKTCpI/II/I M CBBP3AHUTC C TAX XCIMATOTOKCUHU MUKPOLUCTUHU MPCACTABIAIBA HIMPOKO
pasnpocTpaHeH npoOieM. 3a Haii-onacHUsI MUKpoUUCTHH — LR Makcumanno nonmyctumara
croitHoCcT € 1 pg/dm3 3a nuteitan Boau u 20 pg/dm3 - 3a Boau 3a kbnane. Llenra Ha
M3CIICIBAHETO € JIa CEe CPABHAT METOIMKH 32 U3BJIMYaHE HA MUKPOIIMCTHHHU OT OMoMaca U
M3BIIMYaHE HA MUKPOIIMCTUHH OT BOJHU NPoOH ¢ 100aBKa upe3 TBHpaA0(}a30Ba eKCTpaKIHsl.
[TpexcTaBeHUTE METOIMKH JAaBAaT BH3MOKHOCT 33 HAJISKIHO M3IOJI3BaHE HA MO-JIECHUS U
JOCTBIIEH METO/I 32 M3BIMYaHE HA MUKPOLIMCTHHHU OT QHITPYBaHH OMOMAcH OT
IaHOOAKTEPHUH Upe3 MOPEIHLa OT 3aMpa3siBaHe U pa3MpassiBaHE U €KCTPAKIUS C
yiTpa3ByKoBa OaHs. EkCriepuMeHTHT OKa3Ba, Y€ U3MOJI3BAHETO HA KAPTPUHKHU U
eKCTPAKIIMOHHY JUCKOBE 32 U3MUTBAHMS Ha BOJIHH MPOOU ¢ J00aBKa 1aBa BE3MOXKHOCT 32
IIOCTHUI'aHC HAa AOCTAaTHhUYCH aHAJIUTUYCH )106I/IB Ha MUKPOIMCTHUHU 3a HCJIUTC HA aHaJIn3a
(67-99 %, 79-110 %, 74-85 % 3a xapTpumku u 87-93 % 3a nuckoBe ChOTBETHO). I1o-
KpPaTKOTO BpeMe 3a EKCTPAKIUs Ha po0a, Bb3MOKHOCTTA 32 ABYKPATHO U TPUKPATHO
MI0JI3BaHE Ha eKCTPAKLMOHHUTE JUCKOBE M ChbU3MEpHUMAaTa UM II€Ha C Ta3u Ha KapTPUIKUTE
TH TIPaBM MO-1IeJIechoOpa3Hu 3a yrnotpeda. [Ipum He0OX0IMMOCT OT MapasesiHa eKCTPaKIus
Ha MO-roJIsiM Opoil MpoOH e Mo-yA00HO /1a Ce U3MO0JI3BAT EKCTPAKLIIUOHHUTE KapTPUIKH.

Pavlova, V., Kirilov, A., Bratanova, Z., Georgieva, R., Karadjova, I. (2016) Investigation of bromate
in Bulgarian water for human consumption. Bulgarian journal of public health, 8 (2), 73-76.
ISSN/ISBN 1313-6461 / 1313-860X
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Bromate may be formed in water during ozonation as one of the disinfection byproducts
when the bromide ion is present. Under certain conditions, bromate may also be formed in
concentrated hypochlorite solutions used to disinfect drinking water. Bromate is a
carcinogen. The maximum permissible level of the bromate is 10 pg/dm3 in Europe,
America and Canada. In this first study for Bulgaria, 16 samples of water for human
consumption (5 mineral, 6 table and 1 spring waters and 4 water samples from drinking
water supplies of the biggest cities in Bulgaria — Sofia and Plovdiv) were investigated for
occurrence of bromate and bromide. Bromide was detected in 9 samples in concentrations
between 0.6 and 105 pg/dm3. Bromate was found in 2 samples of table water and in a
sample of mineral water in the range 4 to 7 ug/dm3. Nevertheless that there are no samples
with concentration higher than the maximal level, the amounts of bromate close to 10
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ng/dm3 are an indication that more detailed studies are necessary.

BpomatuTe Morat fa ce o0pazyBaT KaTO BTOPUYHHU NMPOJYKTHU MPH JAe3UH(EKIUs HA BOjaTa
4ype3 O030HUpaAHe, KOraro BBB Bojara mpuchcTBaT Opomuau. [Ipum onpexpenenu ycioBus
Oopomatu ce opmupar u npu ynorpeda Ha KOHUSHTPHUPAHH XMIIOXJIOPUIHH Pa3TBOPH 32
ne3vHGeKnus Ha nHUTeiiHaTa Boga. Te ca KaHLEpOreHW. MakKCHManHO JOIyCTHMAaTa
croitHoCT 3a TsX € 10 pg/dm3 B EBpona, Amepuka n Kanana. B ToBa mbpBo 3a bbirapus
NpoydYBaHEe Ca H3CIEABAHU 3a ChIbp)KaHHEe Ha Opomarn u Opomuaum 16 mpoOu BomH,
MpeIHa3HAaYeHH 32 KOHCyMaIus oT Xopa (5 MuHepanHu, 6 Tparne3Hu, u 4 BOJHU TpoOH OT
BOJIOCHAOAABaHUsATa Ha Hai-rojgemure rpagoBe B bwarapus — Codus u Ilnonus).
Bpomuau ca otkputu B 9 npobu ¢ konnentpauuu mexay 0.6 u 105 pg/dm3. Bpomatu ca
HaMepeHH B 2 MpoOu Tpame3H! BOJAW U B €1Ha MUHEpAJHA Boja B MHTEpBana 4 - 7 pg/dm3.
Benpekn ue HsAMa mpoOM € MO-BHCOKM KOHIEHTPAMKM OT MAaKCHUMAaJHO JOIyCTUMATa,
pesynratute 3a Opomaru, B KonuuectBa Omusku go 10 pg/dm3 , ca mamkanus, 4ye ca
HEOO0XOIMMHU TO-TI0IPOOHH IPOYIBAHHUS.

Stoyneva-Girtner, M. P., Descy, J.-P., Latli, A., Uzunov, B., Pavlova, V., Bratanova, ZI., Babica,
P., Marsalek, B., Meriluoto,J., Spoof, L. (2017) Assessment of cyanoprokariote blooms of
cyanotoxins in Bulgaria in a 15-years period (2000-2015). Adv Ocean Limnol, 8 (1), 131-152.
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The scientific and public awareness of hazardous photosynthetic prokaryotes
(cyanobacteria/cyanoprokaryotes) and especially the contamination of drinking-water
reservoirs with cyanotoxins is world-wide increasing. Recently much more attention has
been paid to the events and results of mass proliferation of these toxic organisms even in
South-East European countries in spite of the fact that, as a rule, they are not controlled by
national legislation.The present paper presents a summary of results of such studies carried
out in summer-autumn periods of the last 15 years (2000-2015) in Bulgarian water bodies
differing by location, morphometry and trophic status, incl. drinking-water reservoirs,
recreational lakes and sites of nature conservation importance. A multivariate analysis
allowed to outline the distribution patterns and environmental drivers of the planktonic
cyanoprokaryote assemblages in relation with the available data on the water bodies,
highlighting species composition and abundance of the main taxa, including potentially
toxic species. Samples analysis by HPLC-DAD and/or LC/MS, ELISA and in vitro
cytotoxicity tests allowed detection of microcystins, nodularins and saxitoxins. Toxin
concentration ranged between 0.1 and 26.5 pg L-1 in water samples and between 10.9 and
1070 pg g-1 (d.w.) in concentrated (net) samples. Despite the fact that microcystins were
not found in all studied water bodies and that the recorded levels were still lower in
comparison with some other European countries, the fact that cyanotoxins were detected in
16 water bodies (incl. 3 drinking-water reservoirs) could serve as an alert for the need of
recognition of cyanotoxins as a new health risk factor in the country. Therefore, permanent
monitoring with identification of toxins in water bodies at risk and activities for limitation
and control of toxic blooms are urgently needed, in combination with increase of the
attention to the effects of cyanotoxins on both human health and health of aquatic
ecosystems in Bulgaria.

Hayunoto u oOuiectBeHOTO pa3OupaHe 3a OHacHUTE (OTOCHUHTE3UPALU IPOKAPUOTH
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(mmanoOakTepun / IMAHOMPOKAPUOTH) U OCOOCHO 3aMBPCSIBAHETO HA PE3EPBOAPUTE 32
nuTeiiHa BOJIa C IMAHOTOKCHUHU CE yBeJlIW4yaBa B CBeTOBeH Mamad. Hamocneabk ce oOpsbiia
MHOT'O TIOB€YEe BHUMAaHHE HA CHOUTHATA M PE3yATATUTE OT MACOBOTO PA3MPOCTpPaHEHHE Ha
T€3U TOKCUYHU OpraHu3Mu JopH B cTpaHuTte oT KOrousrouna EBpomna, BeIIpeku ye Te HE ce
KOHTPOJIMpAaT OT HALMOHAJIHWUTE MM 3akoHojaTesncTBa. Hacrosmiara cratus mnpencrasst
000O0lIeHe HAa pe3yNTaTUTe OT TaKUBa MPOYYBAHUS, NMPOBEACHU Ipe3 JISATHO-ECEHHUTE
nepuoau ot nocieanutre 15 roaumunu (2000-2015) B ObArapcku BOJOEMU, Pa3IUYHU IO
MECTOIOJIOKEeHHe, MoppomMeTpust U TpodUUeH CcTaTyc, BKJI. pe3epBoapu 3a MUTEiHa BoJa,
PEKpeanoHHN e3epa U 00CKTH C MPHUPOIO3AIUTHO 3HaUYCHHE. MHOTOBapUAHTHHUAT aHAIIN3
MO3BOJIM J]a C€ OUEPTasAT MOJEIUTE Ha pa3npocTpaHeHue U (pakTOpUTe Ha OKOJHATa cpeaa
Ha IUIAHKTOHHUTE IIMAHOIPOKAPUOTHU I'PYIH BbB BPb3Ka C HAJIMYHUTE JIaHHU 332 BOJHUTE
Tela, Karo ce moa4yeprac BHUIOBHS CbCTaB M M300MJIMETO Ha OCHOBHHUTE TAaKCOHH,
BKJTIOYHMTEITHO NMOTEHIIMAIHO TOKCUYHH BUIOBE. AHaMM3bT Ha npodu upe3 HPLC-DAD u /
wm LC / MS, ELISA wu in Vitro TecToBe 3a HUTOTOKCHYHOCT II03BOJIIBA OTKpUBAHE Ha
MUKpPOLIMCTUHHU, HOJYJApUHU M CaKCUTOKCHMHM. KOHIEHTpanusiTa Ha TOKCHMHM Bapupa
mexay 0,1 u 26,5 pg L ~ ' BeB Bommm mpobu u mexay 10,9 u 1070 ug g ~ ' (dw.) B
KOHLEHTpUpaHU (0T IUIAHKTOHHA MpeXa) Mpoou.

Brompeku ¢akra, ye MUKPOIUCTHHHUTE HE Ca OTKPUTH BHB BCUYKU W3CIECABAHH BOJOEMH U
4ye pEerucTpUpPaHUTE HUBA Ca BCE OLIE IMO-HUCKU B CPABHEHHUE C HAKOU JPYTH €BpONEHCKU
cTpaHu, GaKThT, Y€ IMAHOTOKCUHUTE ca OTKPUTHU B 16 BoaHU 00ekTa (BKJI. 3 pe3epBoapa 3a
NUTEiHA BOJA) MOKE Jla CIYXKM KaTo CHUTHaJl 3a HEoOXOJUMOCTTa OT IpHU3HABAHE Ha
[IMAaHOTOKCHHUTE KaTo HOB 3[[paBeH PUCKOB (pakTop B cTpaHaTa. CrieaoBaTEIHO, CIEUIHO €
HEO0XO/IUM TIOCTOSIHEH MOHUTOPHHT C WACHTU(UIMPAHE HA TOKCUHU BBHB BOJHHUTE Tella B
PUCK W JEWHOCTH 3a OTpaHMYaBaHe U KOHTPOJ HA TOKCUYHUS Hb(TEXK, B 3a€AHO C
HAacOYBaHE Ha BHUMAHUETO BbPXY €PEKTUTE HAa IIUAHOTOKCUHUTE KAKTO BHPXY YOBEIIKOTO
3[paBe, Taka U BbPXY 3/IpaBeTO Ha BOJHUTE €KOCUCTeMH B brirapus.

Descy, J.-P., Stoyneva-Girtner, M. P., Uzunov, B. A., Dimitrova, P. H., Pavlova, V. Ts. , Girtner,
G. (2018) Studies on cyanoprokaryotes of the water bodies along the Bulgarian Black Sea Coast
(1890-2017): a review, with special reference to new, rare and harmful taxa. Acta zoologica
bulgarica, Suppl. 11, 43-52,. ISSN/eISSN 0324-0770 / 2603-3798 (1F=0,413)

The report presents a review of the studies on cyanoprokaryotes from Bulgarian coastal
wetlands carried out in the period 1890-2017. The biodiversity of cyanoprokaryotes in
coastal water basins (their phytoplankton and phytobenthos) was evaluated and analyzed by
wetlands types with emphasis on the new and peculiar taxa described. The conservation
status of the recorded species follows the Red List of Bulgarian microalgae. Special
attention is paid to the occurrence of cyanoblooms, cyanotoxins and toxic species, as well as
to the invasive and alien species.

JIOKIaxbT TpeACTaBs MperJie]] Ha POYYBAHUATA BBPXY UAHOMPOKAPHOTH OT OBJITapCKUTE
KpaiiOpeXXHH BIaXHU 30HM, TpoBelneHH B mnepuoaa 1890-2017. buopasznoobpasuero Ha
LMAHOTIPOKAPUOTUTE B KpahWOpexKHUTEe BOJHM OaceiHM (TEXHUAT (QUTOIUIAHKTOH H
¢utobeHToc) Oelre OLEHEHO M aHAIM3HPAHO OT THUIOBE BIAKHU 30HU C AKLUEHT BBPXY
HOBHTE U CTICIU(UYHU OTMCAHHU TaKCOHU. [IpUpOIO3aMTHUAT CTaTyC Ha PETHCTPHPAHHUTE
BUZOBe crnenBa YepBeHUs CHOUCHK Ha Obarapckure MukpoBojopaciu. CrenuanHo
BHUMaHHE ce OOpbhIla Ha T0sSBaTa HA UAHOIB(TEKH, ITHAHOTOKCUHA U TOKCHYHH BUIIOBE,



KaKTO U Ha MHBA3UBHHUTC U YYKIU BUOOBC.

llieva, V., Kondeva-Burdina, M., Georgieva, T. ,Pavlova, V. (2019) Toxicity of cyanobacteria.
Organotropy of cyanotoxins and toxicodynamics of cyanotoxins by species. Pharmacia, 66(3), 91-97
ISSN/ISBN 0428-0296

As a result of blooming, some cyanobacteria (Microcystis, Anabaena, Planktothrix, etc.)
produce toxins at concentrations that are high enough to poison and even kill animals and
humans. According to Annex Il of the Framework Directive 2000/60/EC, transformed into
the Bulgarian legislation, for the characterization of surface water, at this stage, there are no
acceptable limit values for cyanotoxins. Cyanotoxins include some of the strongest natural
poisons, including those that could cause rapid death due to respiratory failure. The aim of
this publication is an overview of toxic cyanobacteria and toxicity mechanisms.

B pesynrar Ha ubdrex, Hikon nuanodaktepuu (Microcystis, Anabaena, Planktothrix u ap.)
MPOAYyLUpPAT TOKCUHU B KOHLIEHTpPAlMU, KOUTO Ca JOCTaThbYHO BHCOKH, 32 Ja OTPOBAT U
nopu yousat >kuBoTHH u Xopa. CwrimacHo npuioxkenue Il keM PamkoBata mupekTrBa
2000/60 / EO, TpanchopMupana B ObIrapcKoTO 3aKOHOJATENICTBO, 32 XapaKTepU3NpaHe Ha
MOBbPXHOCTHUTE BOJM, HAa TO3M €Tal HsIMa MPUEMJIMBH MpEIETHU CTOWHOCTH 3a
LMAHOTOKCUHHU. [[MaHOTOKCMHUTE BKIIIOUBAT HSIKOU OT HAW-CUIIHUTE MHPUPOJHHU OTPOBH,
BKJIFOUUTEJIHO TE3M, KOMTO MOraT Jia HIpUYUHAT Obp3a CMBPT NOpPaaAM JuXaTeaHa
HegocTaThuHOCT. LlenTta Ha Ta3u myOauKalus € mperje] Ha TOKCUYHUTE IHaHOOaKTepuu 1
MEXaHU3MUTE 3a TOKCUYHOCT.

Stoyneva-Girtner, M., Uzunov, B. , Descy, J. P., Gértner, G., Draganova, P. , Borisova, C., Pavlova,
V., Mitreva, M. (2020) Pilot application of drone observations and pigment marker detection by
HPLC in studies of cyanobacterial harmful algal blooms in Bulgarian inland waters. Marine and
Freshwater Research, 71, 606-616 ISSN/elSSN 1323-1650 / 1448-6059 (1F=1,488)

This paper describes the first use of aerial observations by a drone as an additionalmeans for
choosing sampling points during field studies of cyanobacterial harmful algal blooms
(CyanoHABS) in selected Bulgarian waterbodies and the use of HPLC analysis of marker
pigments for the fast determination of phytoplankton composition and biomass. The
selection of waterbodies was based on the authors’ personal expertise and data collected
over a 25-year period. In all sites chosen by drone, there were high levels of cyanobacteria
and cyanotoxins were present. microcystins (MC-LR, MC-RR, MC-YR in Durankulak Lake
and MC-LR and MC RR in the Sinyata Reka Reservoir), cylindrospermopsin (in the Vaya
Lake and in the Mandra Reservoir) and saxitoxins (in Durankulak Lake). The finding of
cylindrospermopsin is the first in Bulgaria, the detection of saxitoxins is the first for
Durankulak Lake and the microcystins records are the first for Sinyata Reka Reservoir.
Considering the high total number of wetlands in Bulgaria, many of which are lowland,
small and shallow and therefore vulnerable to CyanoHABs, we recommend further use of
drones and HPLC in monitoring, which should speed up detection and reduce sampling
efforts while enabling valuable information to be gathered.

Ta3u cratus ommcBa OBbPBOTO HM3MOJI3BAHC Ha BB3AYIIHU Ha6J'IIOI[eHI/I$I OT OPOH KaTo
JAOIIBJIHUTEIIHO CPEACTBO 3a I/I360p Ha TOYKH 3a B3€MAaHEC Ha Hp06I/I 10 BpEME Ha IOJICBU



npoy4yBaHus Ha TokcudHH nuaHoOakTepun (CyanoHABs) B u30panu ObJITrapcku BOJOEMHU U
usnomsBaneTo Ha HPLC ananu3 Ha Mapkepu Ha MUTMEHTH 32 OBP30 OMpE/eNIHE HAa ChCTaBa
Ha (UTOIUIAaHKTOHA U Onomacara. M300pbT Ha BOJHM Tella ce OCHOBABa Ha JIMYHMSA ONUT Ha
aBTOPUTE M JIaHHUTE, CbOpaHU 3a mepuoj OoT 25 roauHu. BbB Bcuuku mecta, obcieaBaHu
4ype3 JIpOH, MMallle BUCOKM HHMBA Ha IMAHOOAKTEPUM W IIMAHOTOKCUHHU: MHUKPOLMCTHHU
(MC-LR, MC-RR, MC-YR B e3eporo dypankymnak 1 MC-LR u MC-RR B s30Bup Cunsita
peka), uuiMHapocnepMoncul (B e3eporo Bas u B si30BUp Mannpa) u CakCUTOKCUHU (B
ezeporo Jypankynak). OTKpUBaHETO Ha IMJIMHAPOCIEPMOIICHH € MMbpBOTO B bbarapus, Ha
CaKCUTOKCUHM € I'bPBOTO 3a €3epoTo [lypaHKynak, a 3amucuTe HAa MHUKPOLMCTHHHUTE ca
mbpBUTE 3a si30BUp CunHsita peka. [lpenBun ronemus oOuy Opoil Ha BIAKHUTE 30HU B
bbarapusi, MHOTO OT KOUTO Ca PaBHUHHH, MAJKU U IUJIUTKU U CIIEOBATEIHO YSI3BUMH Ha
CyanoHABs, mnpenopbuBamMe IMO-HAaTaThIIHO u3Mod3BaHe Ha JpoHoBe u HPLC B
MOHMTOPHHIA, KOETO TpsAOBa J1a yCKOPU OTKPUBAHETO U Jla HAMaJId YCHJINATA 33 B3€MaHe Ha
poOH, KaTo ChIIEBPEMEHHO JaBa Bb3MOXKHOCT 3a ChOMpaHe Ha lleHHa HHPOopMaIlusl.

Stoyneva-Girtner, M., Stefanova, K., Descy, J-P., Uzunov, B., Radkova, M., Pavlova, V., Mitreva,
M., Girtner, G. Microcystis aeruginosa and M. wesenbergii were the primary planktonic
microcystin producers in several Bulgarian waterbodies (August 2019). Applied Sciences. 2021;
11(1):357 (p 19). https://doi.org/10.3390/app11010357 (1F2019-2020=2,842)
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The rising interest in harmful cyanoprokaryote blooms promotes an increase of phycological
and ecological research on potentially toxic species and their hazardous substances. The present
study aimed to identify the main microcystin (MC) producers and their contribution to the
phytoplankton of shallow waterbodies in Bulgaria, applying different methods. The sampling
was performed in August 2019 in nine lakes and reservoirs, two of which (reservoirs Kriva
Reka and lzvornik 2) were studied for the first time. The high contribution of cyanoprokaryotes
to the total species composition and phytoplankton abundance was proved by light microscopic
(LM) observations and HPLC analysis of marker pigments. The LM identification of potential
MC-producers was supported by PCR amplification of mcyE and mcyB genes. The MCs
amounts, detected by HPLC-DAD, varied by sites with a range from undetectable
concentrations to 0.46 pg L™ with only one recorded variant, namely MC-LR. It was found
only in the reservoirs Mandra and Durankulak, while toxigenic MC-strains were obtained by
PCR from five more waterbodies. Both LM and PCR demonstrated that the MC-producers were
Microcystis aeruginosa and M. wesenbergii, despite their occurrence in low amounts (<0.5-5%
of the total biomass) when filamentous cyanoprokaryotes dominated.

HapacTBamusaT wuHTEpec KbM  BpEOHHTE LBPTAIM  UAHONPOKAPUOTH  HAChpUaBa
yBEJIMYaBAaHETO Ha (UKOJIOTMYHHUTE M EKOJIOTUYHHU H3CIEABaHHUS BbPXY MOTEHIIMAIHO
TOKCHUYHU BHJOBE M TEXHHUTE ONACHU BewiecTsa. Hacrosdmoro mnpoydyBaHe uma 3a Uel Aa
uAeHTU(ULIpa OCHOBHUTE MPOAYLUEHTH Ha MUKpouUcTHH (MC) M TexXHus NPUHOC KbM
(GUTOINIAHKTOHA Ha IUIMTKUTE BOJOEMH B bbiarapus, kKaTto H3Moi3Ba pPa3IUUYHUA METOMM.
Bsemanero Ha npoOu e u3BbpiieHo npe3 aBryct 2019 r. B aeBeT e3epa U pe3epBoapH, JIBE OT
kouTo (si30Bupu Kpua peka u M3BopHUK 2) ca W3CieIBaHH 3a IbPBU IbT. BUCOKUAT npHHOC
Ha I[MAHONPOKAPHUOTUTE KBbM OOIIMS BHUJOB ChCTaB M M300MWIMETO Ha (DUTOIIAHKTOHA €
JIOKa3aH upe3 CBETIMHHO-MHKpockoricku (LM) nabmonenus u HPLC ananus Ha mapkepu-
nurmeHTd. LM unentudumnupanero Ha norennuanian MC-npoayiieHTH Oerre moaKkpeneHo oT
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PCR ammmdukanus Ha mcyE u mcyB renn. KomnyecrBata Ha MCs, otkput upe3 HPLC-
DAD, Bapupat 1o mecrta ¢ auana3oH oT HeycTaHOBEeHO Hanmuuue 10 0.46 ug L camo ¢ equn
3anucaH BapuaHT, a umeHHo MC-LR. Otkpur e camo B s30Bupute Manzapa u JlypaHkyiak,
nokato TokcureHaure MC-mamoBe ca nonydenu upe3 PCR ot ome ner Bonuu tena. Kakro
LM, taka u PCR mnaks3BiT, 4ye KOraro JOMUHHMpAT HUIIKOBUIHU LHMaHOIpokapuotu MC-
npoayuenture ca Microcystis aeruginosa u M. wesenbergii, Bbupeku mosiBaTa WM B HHUCKH
kommuecTBa (<0,5-5% ot obmiara Guomaca).

Pe3roMeTa Ha myOuKaluM U 0K, Ny0JUKYBAaHU B HepedepupaHu
CIIHCAHMSA C HAYYHO pPelleH3UPaHe WU My0JTUKYBAHH B PeJaKTHPAHU
KOJICKTHBHH TOMOBe

Pavlova, V., Bratanova, Z., Chohadgieva, D., Slavova, M. (2005) Determination of Polycyclic
Aromatic Hydrocarbons in Water by HPLC. Fluorimetric Detection Coupled with Liquid-
Liquid and Solid -Phase Extraction. Journal of Environmental protection and
Ecology,6(3),525-531 ISSN/ISBN 1311-5056

HPLC — fluorimetric detection coupled with liquid-liquid extraction (LLE) is applied for
determination of 12 polynuclear aromatic hydrocarbons (PAHSs). Three solvents — hexane,
ethyl acetate and dichloromethane were tested in LLE. Ethyl acetate was the best solvent.
The analytical parameters for different PAHs are as follows: recovery: 66-97%,
reproducibility (V%): + 0.87-14.29; sensitivity: 0.001-0.01 pg/l. SPE was performed by
C™ (1000 mg) cartridges and two elution solvents — ethyl acetate and acetonitrile. Ethyl
acetate was the better elution solvent. The analytical parameters for different PAHSs are as
follows: recovery: 0-75%, reproducibility (V%): + 0.18-4.39; sensitivity: 0.003-0.01 pg/1.
The method was applied for determination of PAHSs in water samples from field studies,
phenanthrene, fluoranthene, benzo(k)fluoranthene, benzo(b)fluoranthene, benzo(a)pyrene
and indeno(1,2,3-cd)pyrene were found in trace amounts.

IIpencraeno e HPLC — dQuyopuMeTpudyHo omnpeensHe, ChbUETaHO C TEYHO-TEYHa
excrpakius (LLE) ce mpuara 3a ompenaensiHe Ha 12 moamapoMaTHH BBIIIEBOJAOPOIH
(PAHS). Tpu pastBopuTeNs - XeKCaH, eTHIAICTaT U JUXJIOPOMETaH 0sXa TECTBAaHU 4Ype3
LLE. EtunanerarsT O€ ompeaesieH KaTo HaW-TIOAXOJSIN Pa3TBOPUTEN. AHATUTUIHUTE
napameTpu 3a paszauuHuTe PAHS ca kakTto cnenBa: Bb3cTaHOBsiBaHe: 66-97%,
BB3npom3BoauMocT (V%): = 0,87-14,29; uyscrBurennoct: 0,001-0,01 pg/l. SPE ce
MPOBEJIE Upe3 c'® (1000 mg) xapTpuKU U 1BA €IYUPAITN PA3TBOPUTENS - €THIANETAT U
aleTOHUTPUJI. ETnianeTarsT € mo-JoOpusT pa3TBOPUTEN 3a ellyHpaHe. AHAITUTUYHUTE
napameTpu 3a pasnmuHute PAHs ca kakTo cnmenBa:  Bb3cTaHoBsiBane: 0-75%,
BB3mpoussoaumoct (V%): = 0,18-4,39; uysctBurennoct: 0,003-0,01 pg/l. MeroasT e
NPUJIOKEH 3a omnpenensine Ha PAHS BbB BoJHM NPoOH OT TepeHHH NpoyuBaHus. OTKpUTH
ca ¢enantpeH, ¢uyopanteH, 0eH3zo (k) dayopanteH, 6enzo (6) dayopanteH, 6eHzo (a)
nupeH 1 uHaeHo (1,2,3-cd) nupeH B cie10BH KOJIMYECTBA.



IMaBaoBa, B. (2016) CakcuroxkcuHu — OOWHH OTPOBHH BeliecTBa OT Bojopaciu. CoopHux
00KIa0u om 200uwHa yHusepcumemcka Hayuna kougepenyus, HBY ep. B. Twvproso, 20-
21.10.2016, 236-240 ISSN/ISBN 1314-1934 / 2367-7481 (CD)

Saxitoxins are one of the strongest neurotoxic paralytic shellfish poisons for humans.
Consumption of 1 mg via contaminated food is lethal. An investigation of water samples for
determination of saxitoxins in 11 Bulgarian lakes and reservoirs and along the Black Sea
coast shows toxins in trace amounts.

CaKkCUTOKCUHHTE ca €IHH OT HAW-CHIITHUTE HEBPOTOKCHYHH MAPANHTHYHH OTPOBH OT PaKOOOpa3zHU
3a xopata. Koncymanusta Ha 1 mg upe3 3apa3eHa XxpaHa € CMbpTOHOCHA. V3cnenBanus Ha BOJHHU
mpoOu 3a ompenessHe Ha CaKCUTOKCHMHHM B 11 OBarapcku esepa M BomoeMH Kpail UepHOMOpHETO
MTOKAa3BaT CIIEAN OT TOKCHHHU.

Wnuesa, B., Konnea-bypnuna, M., IlaBaosa, B., bparanosa, 3., [lanues, H., ['eopruesa, LI.
(2016) MOHHUTOPUHI HAa TOKCHYHHM I[MaHOOAKTEPHUM 4pe3 IOJIMMEpa3Ha BEPW)KHA DPEaKIHs B
peanno Bpeme (Real-Time PCR) B mpobu ot Obirapcku BomoeMu. COOpHux O0oKknadu om
200uwHa ynugepcumemcka Hayuna koughepenyus, HBY ep. B. Tvproso, 20-21.10.2016, 241-249

ISSN/ISBN 1314-1934 / 2367-7481 (CD)

Some of Cyanobacteria (Microcystis, Anabaena, Planktothrix) can produce toxins in
concentrations harmful to humans and animals. Some of the most dangerous cyanotoxins
are microcystins. As a risk factor, early detection is required at low concentrations. The
application of molecular methods based on DNA analysis of water samples will allow early
detection at low levels.

Hskou ot nmuanobaktepunte (Microcystis, Anabaena, Planktothrix) morar na mpoxymupar
TOKCHHM B KOHIICHTPAILlMW, BPEIHHM 3a XopaTra W KUBOTHHTE. HSKOM OT Haii-ormacHUTE
IIMaHOTOKCUHU ca MHUKpoLcTUHUTE. ThH KaTo ca pUCKOB (pakTop € HeoOXOAMMO paHHO
OTKpPHUBAaHE MPHU HUCKM KOHIEHTparuu. [Ipuimaraneto Ha MOJNEKYISIpHU METOAH, OazupaHu
Ha JIHK ananu3 Ha BojHU npoOU, O3BOJIABA pAaHHO OTKPUBAHE IIPU HUCKH HUBA.

CroiineBa-I'eptHep, M., Y3yHoB, b., IlaBioBa, B. (2016) Bogopaciu B beirapus kKaTo pucKoBH
(dakTopy 3a YOBEHIKOTO U EKOCHUCTEMHOTO 3zapaBe. COopHuk Ooknadu om 200UlHA
YHUgepcumemcka Hayuna konughepenyus, HBY ep. B. Tvproso, 20-21.10.2016, 271-281
ISSN/ISBN 1314-1934 / 2367-7481 (CD)

Algae are primary producers with important role for the atmospheric oxygen of the Earth.
During the last decades with the changing environmental conditions increases the number of
toxin producing species that are hazardous for humans and animals. The paper shows the
presence and distribution of such algae in Bulgaria.

Bopopacnure ca mbpBHYHM MPOJYLEHTH C BaKHA poJisi 3a aTMOC(epHHs KHUCIOPOA Ha
3emsra. [Ipe3 nociaenHUTE NECETHIIETHS C MMPOMEHAIIUTE CE yCIOBHs HA OKOJIHATa Cpenia ce
yBenuuaBa OposiT Ha MPOAYLHUPAIIUTE TOKCHMHU BHJIOBE, KOMTO Ca OMAacHU 3a XopaTa U
*KUBOTHUTE. CTaTUATA MOKa3Ba MPUCHCTBUETO U PA3NPOCTPAHEHUETO HA TAKMBA BOJIOPACIIH
B boirapus.



IMaBnaoBa, B., MurpeBa, M., I'eopruesa, P. (2017) Tpuasunu — mnecTUHAA B CEJICKOTO
CTOMAHCTBO M KOHTAMHWHAHTH B JKM3HEHATa cpena. AHAIMUTHYEH MeToJ 3a onpeneisne. CoopHux

00KIA0u om 200uUwiHa YHugepcumemcka Hayuna kKongepenyus , HBY ep. B. Twpuoso, 01I-
02.06.2017, 260-265 ISSN/ISBN 1314-1934 / 2367-7481 (CD)

Triazine herbicides are applied in agriculture and caused serious living environmental pollution
problems. They have been shown to cause mammary cancer in laboratory rats. The maximal
contaminant level of individual pesticides according to European and Bulgarian legislation
is 0.1 pg/dm®. The aim of this study is an investigation for analytical recovery of soid-phase
extraction of triazines by 10 mm/6ml Cyg_SD cartridges.

TpuaszuHOBUTE XEPOUIIUAN C€ MPHUIIATaT B CEJICKOTO CTONAHCTBO U MPEIU3BUKBAT CEPUO3HU
npobjemMu ChC 3aMBpCSIBAaHE Ha OKOJHATa cpena. J(okazaHo e, ye Te MPUUMHSABAT paK Ha
MJIEYHATa JKJIe3a NpU JTabOpaTOpHH IUTbXOBE. MaKCHMMaIHOTO HHMBO Ha 3aMbpCSIBAaHE 3a
OTICITHUTE MECTHLIUIMN ChITIACHO €BPOIECHCKOTO U OBITrapcKoTo 3akoHonatTencTso ¢ 0,1 ug /
dm®. IlenTa Ha HACTOSIIOTO M3CNE/BAHE € MPOYUYBAHE 33 AHATHTHYCH TOOHB TPH TBHPIO-
¢azHa excrpakius Ha TpuazuHu ¢ 10 mm / 6ml C18 - SD kapTpumku.

MurtpeBa, M., [akoBa, U., Kapamkosa, ., IlaBaosa, B. (2017) OnpenensiHe Ha TpHa3HMHOBH
XepOUIHMaIM B TIOBBPXHOCTHH BOJIW 4Ype3 TBBbpPJAOo(a3HAa EKCTPAKIUs C HOB OpPraHWYHO-
HeopranuueH xuOpuyeH copOeHT. COOpHUK O0KIAOU Om 200UWHA YHUBEPCUMENCKA HAYUYHA
konghepenyus , HBY ep. B. Tvproso, 01-02.06.2017, 266-275.
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In this study, a new organic-inorganic hybrid copolymer was synthesized, characterized and
applied as a sorbent for triazines. Analytical procedure based on effective solid phase
extraction of chlorinated s-triazines on newly synthesized copolymer and HPLC
determination was developed for their quantification in surface waters.

N3cnenBaHeTo ce OTHAcs JO CHHTE3, XapaKTepU3UpaHE U INpHJIaraHe KaTo CcopOeHT 3a
TPUA3WHU Ha HOB OpraHMYHO-HEOpPraHWueH xuOpuieH cobrnonumep. Paspabortena e
aHAJIMTUYHA Tpoleaypa, 6asupaHa Ha e(eKTUBHA TBBPO(a3Ha eKCTPAKIMS Ha XJIOPHUpPaHU
S-TpHa3MHU BBPXY HOBocuHTe3upaH konosmMmep M HPLC ompenensHe 3a TIXHOTO
KOJIMYECTBO B MMOBBPXHOCTHU BOJIH.

ITetposa, C., Yoxamkuesa, /1., [laBiaoBa, B. (2017) Jlo6aBku B XpaHu. XUTHEHHA OIEHKA Ha
6e30macHOCTTa UM. 3aKOHOATENICTBO. COOpHUK OOKNAO0U OM 200UUIHA YHUBEPCUEMCKA HAYYHA
konghepenyus , HBY ep. B. Tvproso, 01-02.06.2017, 207-213.
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Food additives are substances of natural or artificial origin which are not used as food alone.
They are added for technological reasons at a certain stage of production and storage.
Additives must meet the following requirements: be safe, have a technological need for their
use, their use should not mislead the consumer. According to European legislation, additives
must be authorized before use in food. Regulation (EC) No 1333/2008 describes the
requirements for food additives.



XpaHutenHuTe J00aBKH ca BEUIECTBA OT €CTECTBEH WJIM U3KYCTBEH MPOU3XOJ, KOUTO HE CE
U3IOJI3BAT CAMOCTOATENHO KaTo XpaHa. Te ce M00aBAT MO TEXHOJIOTMYHU MPUYUHHU HA
OIIpeJIeJIeH eTan OT MPOU3BOJCTBOTO M ChXpaHeHHeTo. JlobaBkuTe TpsiOBa 1a OTroBapsT Ha
CIIeMHUTE M3UCKBaHUA: Ja ObaaT Oe3omacHu, Ja MMAT TEXHOJIOTWUYHA HYXJa OT TsIXHaTa
yrnoTpeba, H3MOI3BAaHETO WM He TpsibBa pga moaBexxaa norpedurens. CobriiacHO
€BPOIEHCKOTO 3aKOHOIATENICTBO, 0OABKUTE TpsAOBa Aa ObJIAT pa3pellieHu npeau ynorpeda
B xpanu. Pernament (EO) Ne 1333/2008 ommcBa n3MCKBaHUATA 32 XPAHUTEITHUTE JOOABKH.

[Terposa, C., [laBaoBa, B., ['copruesa, P. (2017) Jlo6aBku B XpaHH, 3HAUUMH 33 YOBEIIKOTO
3IpaBe — TOJCIAJAWTEIM W KOHCEPBAaHTH B O€3aJIKOXOJIHH HAMWUTKUA. AHAJIMTHYEH METOH 3a
ompenensine. CoOopuux Ookiadu om HayyHa KoHu@epenwyus ,, Akmyannu npodoremu Ha
cueypnocmma “‘, HBY ep. B. Tvpnoso, 26-27.10.2017, 430-434.

ISSN/ISBN 2367-7465 / 2367-7473

Food additives are substances used in food to achieve a particular technological purpose.
They are used to improve color, taste, aroma and durability. The main legislative
requirements for food additives, conditions of use and labeling are laid down in Regulation
(EC) No 1333/2008 on food additives. The objectives of this work are to determine the
content of sweeteners and preservatives in a particular group of food products and to check
compliance with European legislation. The analytical method used is high-performance
liquid chromatography with ultraviolet detection.

XpaHuTenHuTe 100aBKU ca BEIIECTBA, U3IOJI3BaHU B XpaHATa 3a IMOCTUTAHE HA OINpeJieicHa
TeXHOJIOTUYHA Ten. Te ce wm3mon3Bar 3a monoOpsBaHe Ha IBETa, BKyca, apomaTra Hu
TpaitHOCTTa. OCHOBHHTE 3aKOHOAATEITHH U3UCKBAHUS 32 XPaHUTEIHUTE J00ABKHU, YCIOBHSTA
3a ynotpeba u eTukerupaneto ca ompezaenenn B Permament (EO) Ne 1333/2008 otHOCHO
nobaBkuTe B XpaHuTte. llenuTe Ha TOBa MpoyduBaHEe ca Jia ce€ OMpPENeiH ChIbPKAHUETO Ha
MOJICTIA/INTENTH ¥ KOHCEPBAHTH B OTPEJICIICHA TPYyIa XPAHUTEITHH MTPOIYKTH | JIa CE IIPOBEPU
CMa3BaHETO Ha EBPOIEHCKOTO 3aKOHOJATENCTBO. M3MOM3BAaHUSAT aHAIUTUYEH METON €
BHCOKOC(EKTUBHA TeUHA XpoMarorpadus ¢ yATPABHOICTOBA JICTEKIIHS.

CrotineBa-I'eptaep, M., V3ynos, b., Jlumutposa, II., IlaBaoBa, B. (2017) Bomopaciosu
TOKCHHH — HOBH PUCKOBH (DaKTOPH 3a HAI[MOHAJIHATA CHUTYPHOCT B bbirapus. Cooprux doxkiaou

om HayyHa KoHgepenyus ,,Akmyanrnu npoonremu Ha cueyprocmma“, HBY ep. B. TvpHnoso, 26-
27.10.2017, 435-444 I1SSN/ISBN 2367-746/ 2367-7473

The paper provides a brief generalization on algal toxins as risk factors for national security
and defense with special attention to Bulgaria. With the changing environmental conditions,
globalization and increased human migration the abundance and distribution of toxin
producing species increases.

JloknaapT JaBa KpaTko 00001eHNe Ha BOJOPACIOBUTE TOKCHHU KaTO PUCKOBH (PaKTOpH 3a
HallMOHAJIHATa CUTYPHOCT M 0TOpaHa ChC CTEIMAIHO BHUMaHHE KbM bbarapus. C
MIPOMEHSIIINTE Ce YCIOBHs Ha OKOJIHATA cpefia, TI00amu3aiusaTa U yBeITnIeHaTa YOBeIIKa
MUTPAIHS U300MIMETO U PA3MPOCTPAHEHNUETO Ha BUOBE, MPOU3BEK AN TOKCUHH, CE
yBeJINYaBa.



ITaBsoBa, B., Mutpesa, M. (2017) MUKpOLMCTUHY — TOKCUHU Ha CUHbO-3€JIEHUTE BOAOPACIU U
NOTEHIMAIHU KaHIEPOr€HHH 3aMbPCUTENN HAa BOJOEMU. MEeTo1 3a U3JIBJIMYAHE U OIIpENIeNIsIHE.
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Nowadays microcystins are known as one of the most dangerous blue-green algae toxins.
These substances can cause serious environmental problems and harmful human health
risks. The World Health Organization (WHO) recommends a maximum value for
microcystin-LR in drinking water 1 pg/L and 20 ug/L in bathing water and water for sports.

B nnemHo BpeMe MHUKPOLMCTUHUTE Ca U3BECTHHU KATO €IMH OT Hal-OMAaCHUTE TOKCHHH OT
CHUHBO-3€JIEHH Bojopaciu. Te3u BemiecTBa Morar Ja NPUYMHAT CEPUO3HU EKOJOTHYHU
po0JieMH U BPEJHU PUCKOBE 3a YOBEUIKOTO 3/paBe. CBETOBHATa 3/[paBHA OpPraHU3ALUs
(C30) nmpenoppyBa MaKCMMaaHa CTOMHOCT 3a MUKpoIucTHH-LR B nuteiina Boma 1 pg/L u
20 ng/L BBB BOJa 32 KbIIAHE U CIIOPT.

IMaBnoBa, B., MutpeBa, M., ['eopruesa, P. (2018) Tpuasunu BBB BOAM — HU3BJIMYAHE 4Ype3
TBbpAoGazHa ekcrpakuusa. COOpHUK O0KIAOU Om 200UWHA YHUBEPCUMEMCKA HAYYHA
konghepenyus, HBY ep. B. Tvproso, 14-15.06.2018, 377-381
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The aim of this study is an investigation for analytical recovery of soid phase extraction of
triazines by two type Cig cartridges - Oasis HLB and Cleanert PEP-2. High analytical
recovery (more than 70-80 %) for both of cartridges makes them appropriate for simazine,
prometon, atrazine, ametrin, propazin, terbuthylazine. The cartridges Oasis HLB are little
better for some of triazines and covers a wider pH range that makes it more suitable for the
purpose of the laboratory analysis.

[lenra Ha HACTOSIIOTO M3CIIEJIBAHE € MPOYUYBAHE 3a AHAJMTUYEH JOOWB MpHU TBBpAOda3Ha
eKCTpaKLUs Ha TpUa3uHU upe3 aBa Tuna kaptpupku C18 - Oasis HLB u Cleanert PEP-2.
Bucokust ananutuden noous (moseue ot 70-80%) u 3a nBata BUAA M MIPaBU MOAXOSIIN
3a CHUMa3uH, MPOMETOH, aTpa3uH, aMeTPUH, Mpona3uH, Tepoyrmiazud. Kaprpumkure Oasis
HLB ca Manko no-g00pu 3a HIKOW OT TpUAa3MHUTE U 00XBallaT MO-IMIMPOK AHana3oH Ha pH,
KOETO T'Yl TpaBH MO-TIOAXO/ISIIH 32 LIeJIUTE Ha Ja00paTOpPHUS aHAIIU3.

CroiineBa-I'eptHep, M., ¥Y3yHos, b., Iumutpona, I1., [1aBiaoBa, B. (2018) IluaHoTokcuHU —
MPUYUHUTEIM HAa COLNMAIHO 3HauMMu 3a0oisiBanus. O030p. Coopuux Ooxknaou om 200UWHA
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The paper is a review in which some types of cyanotoxins and the relevant socially
significant diseases, which they can cause, are discussed. The cyanotoxins found in Bulgaria
are pointed with special attention on the risk for human health and national security of the
country.

I[OKJ'IB.,Z[TJT npeacTaBjisiBa NpCrica, B KOHTO ce O6C’B)KII8.T HAKOHW BHAOBC IIMAHOTOKCHHH H
ChbOTBETHUTC COLIMAJIHO 3HA4YMUMH 3360J’I$[BaHI/I$I, KOWUTO T€ MOrar Jmga IM[OpUYUHAT.



AKIICHTUPAHO € BBbPXY OTKPUTHUTE B bbirapus HUAaHOTOKCHHM ChC CIIELMAIHO BHUMaHUE
KBbM pHUCKa 3a YOBEILIKOTO 3[paBe U HAllMOHAIHATA CUT'YPHOCT Ha CTPaHATa.

IMaBaoBa, B. (2020) Mukpormctun —LR, 6uchenon A, PFAS — cbBpeMEHHH 3aMbPCUTEIN Ha
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Drinking water as a major factor in human life is priority for public authorities and national
security. The new European Drinking Water Directive will probably come into force at the
end of 2020. Some new modern pollutants as microcystin — LR, bisphenol A and PHAS are
included. Monitoring and determination of these contaminants are serious challenge to the
analytical capabilities of EU countries.

[TuTeitHata Boa KaTO OCHOBEH (DAaKTOP B YOBCHIKHUS >KUBOT € MPUOPUTET 3a CTpaHaTa U
HallMOHaIHaTa curypHocT. HoBarta eBpormeiicka 1UpeKkTHBa 3a MUTEWHATa BOJAA 1IE BIIE3E B
cuina B kpas Ha 2020 r. BxiroueHu ca HSIKOM HOBH CHBPEMEHHHU 3aMBPCHUTENN KaToO
mukpouuctuH - LR, 6ucpenon A u PHAS. MouutopuHra u ompeneisiHeTO Ha Te3H
3aMBPCUTENIN Ca CEPUO3HO MPEAM3BUKATEIICTBO 33 AHAJIUTUYHUTE BB3MOKHOCTH Ha
ctpanure ot EC.
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Drinking water as a resource of national importance is monitored in accordance with the
European directive DWD 98/83/EC. The disinfection of water is an essential treatment
process to make sure the water is wholesome and clean but could generate undesirable
chemical risk due to the formation of disinfection by-products during chlorination with
natural organic matter. Some of the new pollutants included in the last revision of Directive
are by-products of disinfection - chlorates, chlorites, haloacetic acids.

[TuTeitHaTa BoJa KaTo pecypc OT HAIIMOHAIHO 3HAUYEHUE C€ MOHUTOPHPA B CHOTBETCTBUE C
eBporneiickara ngupektnBa DWD 98/83/ EC. [esundexnuara Ha BojaTa € CHIIECTBEH
MPOIIEC Ha MMPEUYHUCTBAHE, 32 J1a Ce TapaHTHpa, Y€ BOJaTa € MBbIHOIICHHA U YHCTa, HO MOXKE U
Jla TCHEepHUpa HEXeJIaH PUCK OT XUMUYHO 3aMbPCSIBaHE TIOpaJd 00pa3yBaHETO HA BTOPUYHU
NPOAYKTH C €CTECTBEHHUTE OpPraHMYHMU BEIIeCTBa TNpH Je3WH(EKIUs 4Ype3 XIOpUpaHe.
Hskon oOT HOBUTE 3aMBPCHTEIHM, BKJIIOYECHH B IOCJICTHOTO TIpepasriiekJaHe Ha
TUPEKTHBATA, Ca BTOPUYHU MPOIYKTH OT JEe3UH(DEKIUATA - XJIOpaTH, XJIOPUTH, XaIOIETHA
KHCEIINHA.



