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[Totonenata BkameHeHa ropa B 3ajuBa Ha Co30I0JI, Pa3MoNOKEeHA MO FOTOM3TOYHOTO
KpaiiOpexue Ha bwarapus B YepHo Mope, NpeACTaBisiBa U3KIIOUUTEIHO PAIKO MNPUPOIHO
SBJICHHE, KOETO J0cera He € OmIo OOeKT Ha MPOyYBaHUS MO OTHOUICHWE HAa MHUKPOOHOTO
pazHooOpasue. HacTosioro u3cienBaHe € HACOUYEHO KbM XapaKTepU3UpaHe HAa MHUKPOOHHUTE
OOIIIHOCTH, CBBP3aHU C TOBA YHUKAIHO MecTooOuTanue. [Ipobu oT IpeBHU BKaMEHEHU JbpBETa,
pasnonoxxkenu Ha abjidounHa 18—20 Merpa, ca crOpanu npe3 aBryct—centemBpu 2024 r., Kato ca
U3cleIBaHU YETHPH JbPBECHU CTBOJIA OT pa3IM4HU y4acThlU Ha 3ainuBa. KonnuecTBeHara oleHKa
Ha wu30paHu OakTepwalHU TPYyNH, KIOYOBH 3a KPbroBpaTa Ha XpaHUTEIHU BEIIECTBA,
pasrpakJjaHeToO Ha OpraHMYHa MaTepus U MOJIbPIKAHETO Ha 3JIPABOCIOBHO MOPCKO €KOJIOTHYHO
CbCTOSIHUE, Pa3KpHBA SCHO pa3srpaHUYEHU NMPOPUIN HA MUKPOOHUTE OOIHOCTH. CeKBEHHUPAHETO
Ha 16S p/IHK or KkyiaTuBMpaHu uH30J7aTH YCTAaHOBM pa3HOOOpa3Ha MHUKpPOOHAa OOIIHOCT,
nomuHHpaHa oT y-Proteobacteria, ¢ ocHoBHU mpenctaButenu karo Vibrio aestuarianus, Vibrio
orientalis, Pseudoalteromonas u Cobetia sp. KynrypoHe3aBUCUMHAT TMOAXOJ TOTBBPIH
JnoMHHHpaHeTo Ha Proteobacteria, kakTo U mpuUChCTBUETO HA JAPYTH Pa3POCTPAHCHU OT/ICITH KaTO
Bacteroidetes, Planctomycetes u Actinobacteria. Haii-o0uaHO npecTaBeHUTe TAKCOHH BKITFOUBAT
Woeseia oceani, llumatobacter coccineus, Halioglobus maricola u Vibrio breoganii. Apxeure
CbCTaBIABAT OKOJO 3% OT KiIacu(pUIUpPaHUTE CEKBEHIUH, a TI'bOHHTE MOCIEI0BATEIHOCTH
MPEACTABISIBAT MO-MaIKO OT 2% OT oOmms Opoil MPOYUTH, KOETO TOBOPH 3a HUCKO T'bOHO

npucbeTBre. lomyueHuTe pe3yntaTd OcuUrypsiBaT ChliecTBeHa 0a3oBa MHGopMaius 3a ObJell
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MOHHUTOPHHTI' X1 OIIa3BAHC HA TOBA YHHUKAJIHO MECTOOOMTAaHUE U HETOBUTE pa3HOO6p33HI/I MI/IKpO6HI/I

OOLIHOCTH.
Abstract

The submerged petrified forest in Sozopol Bay, located along Bulgaria’s southeastern coast
in the Black Sea, is an extraordinarily rare natural phenomenon that has remained unexplored in
terms of microbial diversity until now. This study focuses on characterizing the microbial
communities associated with this unique habitat. Ancient petrified tree remnants located at depths
of 18-20 m were sampled in August—September 2024, targeting four tree trunks from different
sites within the bay. The quantitative assessment of selected bacterial groups, essential for nutrient
cycling, organic matter degradation, and marine ecosystem health, revealed distinct community
profiles. 16S rDNA sequencing of cultivated isolates identified a diverse microbial community
predominantly composed of y-Proteobacteria, with key representatives such as Vibrio
aestuarianus, Vibrio orientalis, Pseudoalteromonas, and Cobetia sp. The culture-independent
approach confirmed the dominance of Proteobacteria, along with other prevalent phyla like
Bacteroidetes, Planctomycetes, and Actinobacteria. The most abundant taxa included Woeseia
oceani, llumatobacter coccineus, Halioglobus maricola, and Vibrio breoganii. Archaea made up
about 3% of classified reads. Fungal sequences accounted for less than 2% of the total reads,
indicating a low fungal prevalence. These results provide essential baseline data for future

monitoring and the conservation of this unique habitat and its diverse microbial communities.

2. Terziyska V., llieva R, lliev M., Pelkin A. Exploring Cave Microbiota: Microbial diversity,
activity, and biotechnological potential in pristine parts of Temnata Dupka Cave, Bulgaria. Acta
Microbiologica Bulgarica, 2025; 41(2), 259-274:[https://doi.org/10.59393/amb25410216], Ref,
SCOPUS Quartile: Q4 (2024), SJR=0.154, ISSN (online): 2603-3755, ISSN (print): 0204-
8809

Pe3rome

Hopa)m €CTECTBCHATA CHU HU30JIalvsd W JIUIICaTa Ha YOBCUIKa HaMeEcCa, TPYAHOJOCTBIITHUTE
YaCTH OT NCUICPUTE Chb3AaBaAT YHHKAJIHA CPClad, KOATO IMoANoMara pa3BuTuCTO Ha p33H006pa3HI/I
MI/IKpO6HI/I C’LOGIJ.[CCTBa. Tosa MI/IKp06HO pa3Hoo6pa3He mpeacTasirsiBa MOTCHIUAJICH PE3€pBOAp

OT MHKPOOPraHusmMu ¢ OMOCHHTETHYCH INOTCHIMAaJI, BKJIOYHUTCIHO CHHTC3 Ha OMOaKTHBHHU


https://doi.org/10.59393/amb25410216

ChEJMHEHUS C Bb3MOXKHU IPUIIOKEHUS B OMOTEXHOJIOIUATa U MeJUIMHATa. B ToBa npoyuBaHe ca
U3CJEIBAaHU CeJleM TaMIIOHHH MPOOH, CbOpaHU OT MOBBPXHOCTTA HA CTEHUTE B TPYAHOAOCTBITHH
rajiepun Ha rnemepara TemHara nynka, paslojoKeHa B KapCTOBHS paiioH Ha Bpaua, beiarapus.
[Ipobure Osxa MOANOKEHM HA KOJMYECTBEH M KauecTBeH aHaiuu3. KoimdecTBeH aHanu3 Ha
BB3/YIIHU IPpoOH Oellie IPOBEIEH B CEIEM Pa3IMYHU TOUKHU B nemepara. O0mo 49 unctu KyaTypu
0s1Xa M30JIMPaHU TPU aepOOHU YCIIOBUS, OT MPOOM ChOpaHH OT pas3IMyYHU TaJiepuu Ha Ireniepara
Temnara nynka. bsxa wu3cienBaHu TeMIlepaTypHMST AMANa30H Ha pacTeX Ha H30JaTHUTE.
bakrepuanuure wu3onatu Osfxa U3CIEABAHM 32 MPOAYKLUHS HA XUIPOJUTHYHU EH3UMH,
aHTUMUKPOOHA AaKTUBHOCT M AHTUOMOTHYHA PE3UCTEHTHOCT. YCTaHOBH ce IpeoliagaBallo
IPUCHCTBUE HA MMKPOOPraHM3MH, INponayuupaimiu mnporeasu (59%), cienBaHu OT TakuBa ¢
ammiionuTryHa akTUBHOCT (16%). O010 53% oT u3cneaBaHuTe OaKTEpUAIHU U30J1aTH MIPOSBUXA
PE3UCTEHTHOCT KbM IOHE €JIMH OT YeTUpUTE TecTBaHU aHTUOMOoTHKA. OK0J10 30% OT M3ClieABaHUTE
0aKkTepuM AEMOHCTpHpaxa aHTUMHKpPOOeH noTeHuuai. [lonyuenure pesynraTu npeamnonarar, ye
MHUKPOOPIaHU3MUTE, U30JMPaHH OT HeoOsaropoaeHaTa neuiepa TemHara aynka, Morar ja Obaar
[IEHEH M3TOYHUK Ha Pa3iIMYHU TICUXPOTOJICPAHTHH CH3MMH W OMOAKTUBHH Merabomutu. ToBa
[IpOy4YBaHE NPEACTaBIsiBA IMBPBOTO IOAPOOHO MPOYyYBaHE HAa MUKPOOHOTO pa3HOOOpa3ue H

6I/IOCI/IHT6TI/I‘ICH IIOTCHO A B pr,HHO,HOCT”bHHI/I y‘laCT’bI_[I/I Ha Heo6naropoz{eHa 6’LJ‘IFapCKa nemepa.
Abstract

Due to their natural isolation and limited accessibility, sections of caves that are extremely
difficult to reach provide an ideal setting for studying unique and diverse microbial communities.
This microbial diversity represents a potential reservoir of microorganisms with biosynthetic
capabilities including the production of bioactive compounds with potential applications in
biotechnology and medicine. Seven swab samples collected from wall surfaces in hard-to-reach
galleries in Temnata Dupka Cave, Vratsa Karst Region, Bulgaria were subjected to quantitative
and qualitative analysis. Quantitative air sample analysis was conducted at seven different locations
within the cave. A total of 49 pure cultures were isolated under aerobic conditions from different
galleries in Temnata Dupka Cave. The temperature growth patterns of the isolates were determined.
Bacterial isolates from Temnata Dupka Cave were investigated for hydrolytic enzyme production,
antimicrobial activity, and antibiotic resistance. A higher prevalence of protease-producing

microorganisms (59%) was detected, followed by those exhibiting amylase activity (16%). A total



of 53% of the bacterial isolates displayed resistance to at least one of the four antibiotics tested.
Around 30% of the tested bacteria demonstrated antimicrobial potential. The results suggest that
microorganisms isolated from pristine parts of Temnata Dupka Cave could be a valuable source of
different psychrotolerant enzymes and bioactive metabolites. This study represents the first
comprehensive report on microbial diversity and biosynthetic potential in hard-to-reach locations

within a Temnata Dupka Cave.

3. Dimov S., Doytchinov V., Neykov N., Muleshkova T., Kenderov L., llieva R., Miteva D.,
Kitanova M., Peykov S., lliev M. Observations on the Antagonistic Relationships between
Fungi, Archaea, and Bacteria in Livingston Island (Maritime Antarctica) with the Use of
Amplicon-Based Metagenomics. Diversity, 2024; 16(1): [https://doi.org/10.3390/d16010056],
Ref, SCOPUS Quartile: Q1 (2024), SJR=0.593, ISSN: 14242818, Web of Science, 1F2024=2.1,
Quartile: Q2 (2024)

Pe3rome

bemnie u3BBPIICHO AMIUIMKOH-0a3MpaHO METareéHOMHO MpOy4YBaHEe Ha apxeu, I'bOU U
Oaktepun Ha ocTpoB JIuBUHTCTHH, Mopcka AHTapkTuka. B MHOTO OT mpobute ce HalmronaBaxa
MOJIENI HA aHTarOHU3BM MEXKIY TPUTE CyNepoMeiiHa o popmara Ha 00paTHO MPONOPIIMOHATTHA
3aBHUCUMOCT B Pa3HOOOpa3MeTO Ha CHOTBETHUTE MHKPOOPraHU3MHU. AHTAaroHU3MBT Oelle
KOJINYECTBEHO OLIEHEH Bb3 OCHOBa Ha o0Omus Opoil TaroBe M Opos Ha ONEpaTUBHUTE
takcoHoMuyHH eauHuIM (OTUs), kakTo 1 upe3 uetupu anda-auBepcuPpUKaMOHHN HHIEKCA — Ha
[ManbH, CumricbH, Chaol u ACE. YcraHoBuxMe, ye Hall-OTUETIMBY PE3yJITATH IIPH U3MEPBAHETO
Ha aHTaroHMW3Ma ce Nojy4yaBaT npu cpaBHeHue Mexxay Opos Ha OTUs u ACE unnekca 3a BUJOBOTO
pasHooOpasue. Hail-cuien Oemle aHTaroHU3MbBT MEXAY apXeu U I'bOM, CleBaH OT TO3U MEXKAY
apxen U OakTepuu. AHTAaroHM3MBT MEXIy TI'bOM U OakTepuu Oeme ciaabo u3paszeH.
Kopenannonnute ananu3u Ha [lubpcbH 1 CimbpMaH CHINO MOKAa3axa CTATHCTUYECKH 3HAYUMA
OTpHUIIaTeNTHA Kopenamus MeXIy Opost Ha epEeKTUBHUTE TaroBe MPH T'bOU U apXeH, T0KATO MEKITY
apxeu U 0aKTepuu ce YCTAaHOBU MOJIOKUTENIHA Kopenalys B pasHooOpazuero. HabmonaBanu 6sxa
Y MHJMKAIMHY 32 [TOCIIeI0BAaTeTHOCTTa Ha MbPBUYHATA MUKPOOHA CYKIIECHS B T€3U OTPaHUYCHU Ha
pecypcu eKOJIOTUYHU HUIINHU, KaTO Ce YCTAaHOBH, Y€ apXeHuTe M OaKTEpPHHUTE Ca IMbPBOHAYAITHUTE

KOJIOHHU3aTopH, a I'bONTE Ce TOSIBIBAT BITIOCJICACTBHUEC U C BPEMETO LIC U3MECTBAT apXCUTE.

Abstract
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An amplicon-based metagenomic survey of archaea, fungi, and bacteria was performed on
Livingston Island, Maritime Antarctica. In many of the samples, patterns of antagonism between
these three superkingdoms were observed in the form of an inversely proportional dependence of
the richnesses of the three types of microorganisms. The antagonism was quantified—based on the
observed numbers of the total tags and the numbers of the operational taxonomic units (OTUs),
and on four alpha diversity parameters—using the Shannon, the Simpson, the Chaol, and the ACE
indices. We found that the most discriminative results in the antagonism measuring were obtained
when the numbers of the OTUs and the ACE community richness estimator were compared. The
antagonism between archaea and fungi was most potent, followed by that of archaea and bacteria.
The fungi—bacteria antagonism was slightly detectable. Pearson and Spearman correlation analyses
also showed a statistically significant negative correlation between the fungal and archaeal
effective tags, while the correlation between archaeal and bacterial diversity was positive.
Indications of the order of primary microbial succession in barren ecological niches were also
observed, demonstrating that archaea and bacteria are the pioneers, followed by fungi, which would
displace archaea over time.

4. Pelkin A, llieva R., lliev M., Dimov S, Doytchinov V. Characterization of bacterial isolates
from freshwater environments in Livingstone Island, Antarctica, using cultivation and molecular
methods. Acta Microbiologica Bulgarica, 2024; 40(3), 318-330:
[https://doi.org/10.59393/amb24400305], Ref, SCOPUS Quartile: Q4 (2024), SIR=0.154,
ISSN: 02048809
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B Hacrosimoro wu3cienBaHe ca MPEACTaBEHHM MHUKPOOHHUTE XapaKTEpPUCTHKU Ha
OaxkTepuaIHU U30JIaTH OT CJIAJKU BOJAM, ChOpaHM OT paiioHa Ha bbarapckara aHTapkTuyecka 6asza
,»CB. Kiiument Oxpuacku‘ Ha ocTpoB JIuBHHTCTHH. CITIOCOOHOCTTA Ha MCUXPO(MIIUTE /1A OLIeIIIBAT
U J1a c€ pa3MHOXaBaT [P HUCKU TEMIIEpATypH, HEAOCTUT HA XPaHUTEIIHU BEIIECTBA, IOBULIEHA
VB panuanus, npeamnosnara, 4e T ca pa3BuIM CrieU(pUYHA MEXaHU3MHU C IOMOIITa Ha KOUTO Ja
MIPEOJI0NEAT T€3H EKCTPEMHHU YCIOBUS. 3a J1a Ce U3SICHU CTETEeHTa Ha BIIMSHUE HA Te3U (paKToOpu Ha
OKOJIHaTa cpela ca M3MOJ3BaHU CTaHAAPTHH MHUKPOOMOJOTMYHM TEXHHMKH. ToBa H3cielnBaHe
IIPEICTaBsl PE3yJITaTH OT M3CJIENBAHETO Ha BIUSHUETO Ha YB cBeMHaTa, npocieisBaHe Ha

TCMIICPATYPHUA 00XBaT Ha H30JIaTUTC, OIIPCACIIAHC HA MUHUMAJIHATA I/IHXI/I6I/IpaH_[a KOHIOCHTpaIUrA
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(MHUK) no oTHoLIeHHE Ha pa3MYHM KOHIEHTPALMU Ha TEKKU METaJM U YCTAaHOBSBAaHE Ha
TAaKCOHOMHMYHATA TNPUHAUIEKHOCT Ha wH3ojarute Ha Oazata Ha 16S pJAHK nykieorugHu
HOCJIEA0BATEIHOCTH. AHTAPKTHUECKUTE MUKPOOPTaHU3MHU ca OOCKT Ha MHTEpec B 001acTTa Ha
XPaHUTEIHO-BKYCOBaTa, TEKCTUJIHATA, IMBOBApHATa MPOMMIUIEHOCT, I[POU3BOJCTBOTO Ha
NepuiIHHU npenapatu u ap. CbcTaBa Ha MUKPOOPTaHU3MHUTE B [10J00HU HEOIAronpUATHU XaOUTaTH,
BCE OI1I€ €J1a00 NOBJIMUAHY OT aHTPOIOT€HHUS (DAKTOP € OT CHIIECTBEHO 3HAYECHHUE 3a PA3rPBIIAHETO

Ha IIOTCHIIHAJIa Ha HCPIXpO(i)I/IJIHI/ITe MI/IKpOOpI‘ aAHNU3MHU B pa3HHqHH HpI/IJIO)KeHI/ISI.
Abstract

The present research work summarizes the investigation of the microbial characteristics of
bacterial isolates obtained from freshwater samples collected at various points throughout the
Bulgarian Antarctic base “St. Kliment Ohridski” on Livingstone Island. The ability of
microorganisms in psychrophilic environments to survive and reproduce at low temperatures, lack
of nutrients, and high UV radiation, suggests that they have developed specific mechanisms to
overcome these extreme conditions. To understand the range of influence of these environmental
factors standard microbiological techniques were used. The research provides data on the influence
of UV light, temperature range, determination of minimum inhibitory concentration (MIC) to
different heavy metals, and 16S rDNA taxonomic identification of the isolates. Antarctic
microorganisms are of great interest in food, textile, and brewing industries, production of
detergents, etc. The microbial composition in such hostile habitats still little affected by the
anthropogenic factor is essential for understanding the potential of psychrophilic microorganisms
in different practical applications.

5. Dimov S., Posheva V., Miteva D., Peykov S., Kitanova M., llieva R., Dimitrov Ts., lliev M.,
Gotcheva V., Strateva T. Artisanal cheeses relying on spontaneous fermentation as sources of
unusual microbiota — The example of the Bulgarian ‘mehovo sirene’ skin bag cheese.
International Journal of  Dairy  Technology, 2023,; 76(4), 1019-1024:
[https://doi.org/10.1111/1471-0307.12982], Ref, SCOPUS Quartile: Q2 (2023), SJR=0.635,
ISSN: 1364727X, Web of Science, IF2023=2.5, Quartile: Q3 (2023)
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bearapckoTo ,,MeX0BO CUpEHE™ € BUJI pETMOHAIHO 3aHAsTYMICKO CUPEHE, IPUTOTBEHO OT

CypOBO OBUY€ MIISIKO B KOXeHa TopOa, KaTo (hepMeHTanusTa MpoTHYa CIOHTaHHO. MeTareHOMHO
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U3cjeIBaHe pa3skpu HeOOMYacH MUKpOOHOM, BKIIOUBAII I0JIe3HU OakTepun kato Staphylococcus
equorum, Lactococcus lactis, Streptococcus thermophilus, Lactobacillus delbrueckii,
Lactobacillus kefiranofaciens, Lactococcus raffinolactis, Lactiplantibacillus plantarum,
Limosilactobacillus fermentum u Loigolactobacillus coryniformis. Hamure pesynratu coyar, ue
,»MEXOBOTO cnpeHe“ MOXE€ Ja ITpUTEXKaBa CBOMCTBA Ha (byHKI_II/IOHaJ'IHa XpaHa 1 ga 6’L,Z[e HN3TOYHHUK

Ha I0JIE3HU MUKPOOPraHU3MHU.
Abstract

The Bulgarian ‘mehovo sirene’ cheese is a type of regional artisanal cheese prepared from
raw ewe milk in a skin bag relying on spontaneous fermentation. A metagenomics study revealed
an unusual microbiome comprising beneficial bacteria such as Staphylococcus equorum,
Lactococcus lactis, Streptococcus thermophilus, Lactobacillus delbrueckii, Lactobacillus
kefiranofaciens, Lactococcus raffinolactis, Lactiplantibacillus plantarum, Limosilactobacillus
fermentum and Loigolactobacillus coryniformis. Our findings suggest that ‘mehovo sirene’ could

have some functional food properties and is a source of beneficial microorganisms.

6. Dimov S., Zagorchev L., lliev M., Dekova T., llieva R., Kitanova M., Miteva D., Dimitrov
M., Peykov S. A Snapshot Picture of the Fungal Composition of Bee Bread in Four Locations in
Bulgaria, Differing in Anthropogenic Influence. Journal of Fungi, 2021; 7(10):
[https://doi.org/10.3390/jof7100845], Ref, SCOPUS Quartile: Q1 (2021), SJR=0.98, ISSN:
2309608X, Web of Science, IF202:1=5.724 Quartile: Q2 (2021)
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WNudopmanuara OTHOCHO I'bOHATa KOMIIO3UIUS Ha MYETHHS X0 ¥ (epMEeHTAllMIOHHUTE
MPOIIECH, B KOUTO I'bOHTE UTPASAT CHIIECTBEHA POJIsi, € CPABHUTEIHO OCKBIHA WM (parMeHTapHa.
B HacrosmoTo u3cneaBane N3BbPUIMXME METareHOMHO MTPOyYBaHe, 0a3upaHo Ha CEKBEHHPAHE OT
HoBo mokojneHue (NGS), 3a onpenensHe Ha TbOHATa KOMIIO3MIIMS Ha MYesieH XJsi0, chOpaH OT
YEeTUPU Pa3IMuHU paiioHa B bbarapus no Bpeme Ha Hali-aKTUBHUA MIEPHOJ] HAa CHOMpPaHe Ha HEKTap
U Tpamien oT myenute — B kpas Ha 1oHU 2020 r. Paiionute Ha npoboB3emane 0sixa U30paHu Taka,
4ye Jla C€ pas3iuyaBaT CBHUIECTBEHO IO KIMMAaTUYHHU YCJIOBHUS, JIAaHAMA(PT M aHTPOIOTE€HHO
BB3/ICHCTBHE. 32 aMIUIMKOHHO METareHOMHO cekBeHupane Ha ITS2 permona Oemre m3mon3BaHa

wiargopmara Illumina 2 x 250 paired-end reads. YcraHoBHXMe, Ue 4acT OT Beye JOKJIA/BaHUTE
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XapaKTEePHH U TIOJIC3HH I'bOHH BHIOBE IPUCHCTBAT B M3C/eABanuTe poou. Hape ¢ ToBa, 3a mbpBH
BT KaTO JOMHHHUPAIIX POJOBE B IPOIYKT, CBHP3aH C MUCIUTE, 05Xa YCTAHOBEHH U I'bOHU POJIOBE
karo Monilinia, Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces,
Podosphaera u Septoriella. AHTporIOreHHOTO BB3AEHCTBUEC OKa3Ba HETATHMBHO BIIUSHHE BBHPXY
reOHaTa KOMIIO3MIIMS Ha MYENHHMsS XJIA0 [0 JBa pa3liMyHM MeXaHW3Ma — TPajCKuAT M
WHIyCTPHATHHUAT HATUCK OJIarONMPHUSATCTBAT NPUCHCTBHETO HA IATOrEHHH BHJIOBE, JOKATO

3CMCACJICKUAT HATUCK CC OTpa3saBa YpEC3 HaMaJIIBaHC Ha JICJIa HA ITOJIC3HUTC I‘LGI/I.
Abstract

Information about the fungal composition of bee bread, and the fermentation processes to
which the fungi contribute significantly, is rather scarce or fragmentary. In this study, we
performed an NGS-based metagenomics snapshot picture study of the fungal composition of bee
bread in four locations in Bulgaria during the most active honeybee foraging period at the end of
June 2020. The sampling locations were chosen to differ significantly in climatic conditions,
landscape, and anthropogenic pressure, and the Illumina 2 x 250 paired-end reads platform was
used for amplicon metagenomics study of the ITS2 region. We found that some of the already
reported canonical beneficial core fungal species were present within the studied samples.
However, some fungal genera such as Monilinia, Sclerotinia, Golovinomyces,
Toxicocladosporium, Pseudopithomyces, Podosphaera and Septoriella were reported for the first
time among the dominant genera for a honeybee related product. Anthropogenic pressure
negatively influences the fungal composition of the bee bread in two different ways—
urban/industrial pressure affects the presence of pathogenic species, while agricultural pressure is

reflected in a decrease of the ratio of the beneficial fungi.

7. lliev M., llieva R., Angelova B., Paneva D., Cherkezova-Zheleva Z., Groudeva V., Nedkov
I. Features of particulate matter and microbiota in the lowest atmospheric layers above densely
populated urban areas. Comptes Rendus de L'Academie Bulgare des Sciences, 2021; 74(12),
1739-1748: [https://doi.org/10.7546/CRABS.2021.12.03], Ref, SCOPUS Quiartile: Q3 (2021),
SJR=0.194, ISSN: 13101331, Web of Science, 1F2021=0.326, Quartile: Q4 (2021)
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Bemre nmpoBesieHO LISJIOCTHO U3CJEeIBAHE Ha KAUeCTBOTO HA Bb3/lyXa B IIEHTPAJICH IPaJICKU
paifon Ha crtoiuuara Codus mo BpeMe Ha KapaHTUHHUTE Mepku, cBbp3anu ¢ COVID-19, B
nepuona 2020-2021 r. UscnenBanero € (POKycHpaHO BBPXY CHUCTEMAaTHYHO H3MEPBAaHE Ha
MacoBara KOHIIeHTpauus Ha ¢uHH npaxoBu yvactunu (PITY) ¢ pasmepu PM2.5 u PM10 upes
npoOoB3eMaHe ChC CEH30p 3a KauecTBO Ha BB3ayxa SDS 011 m aGcopOupaiio ycTporcTBO C
¢bunTep. 3a aHanW3 Ha CHOPAHUTE MPAXOBH YACTUIM Ca W3IMOJI3BAHU PEHTICHOBA IU(paKIus
(XRD), ckanupariia enektponHa Mmukpockonusi (SEM), eneproaucnepcMoHeH PEHTT€HOB aHAIU3
(EDAX) u wmpocbayepoBa crekrpockonus (MoOBbauer). 3a KoJW4YeCTBEHO OIpeeisiHE Ha
MUKpPOOPTaHW3MHUTE U pa3MpelielieHne Mo pa3Mep Oellle U3MOJ3BaH IIECTCTENICHEH KacKaJeH
UMINaKkTop. PU3NKO-XUMUYHUST aHAJIU3 [10Ka3Ba, Y€ ChOpAaHUTE NMPAXOBU YaCTULM MPECTABIIABAT
MPEIUMHO arperatu ¢ TBbPJAO AP0 U T€YHA TMOBBPXHOCT, ChIBPKAIIU U IPEOHH, BKIIOUUTEITHO
HaHopa3MepHU yacTuiy. SEM u MUKpOOHOTOTHYHMST aHAIU3 pa3kpuBart, ye OITY c pazmep > 2.5
Lm ca acolMHUpaHu ¢ MUKPOOPTraHu3Mu, ocoOeHo ¢ reou. [IpoyuBanusaTa nmokassar, ye MUKOBETE
Ha 3ambpcsaBaHe ¢ PIIY ce apmkar OCHOBHO Ha aBTOMOOWIHHUS TpaduK, MHIAYCTpUITA U
OTOIUIEHUETO, JOKATO MHKPOOMOJOTMYHMSIT CHCTAB CE€ IIPOMEHS CE30HHO M B pPaMKUTE Ha

CAHOTOAUIITHUA HepI/IOI[ Ha Ha6J'IIOI[eHI/Ie CC Ha6J‘IIO,I[aBaT Kopenaunn Me>1<,uy TC3U Q)aKTOpI/I.
Abstract

A comprehensive study of the air condition in a limited urban area in the Bulgarian capital
Sofia during the COVID-19 quarantine measures 2020— 2021 was conducted. The work has been
focused on the systematic in situ reading of the mass concentration of particulate matter (PM) with
dimensions — PM2.5&10, by sampling with Air quality sensor SDS 011 and absorber with filter
collector. X-ray diffraction (XRD), Scanning electron microscopy (SEM), Energy Dispersive X-
Ray Analysis (EDAX) and M"ossbauer Spectroscopy (M"0S) have been applied to study the
collected PM. Six-stage cascade impactor was used for microbial enumeration and size distribution.
Physico-chemical investigation reveals that the collected PM is mostly aggregates of a solid core
and liquid surface, but it is composed of small particles including nanosized ones. SEM and
microbiological analysis shows that PM > 2.5 is loaded with microbiota especially fungi. Studies
show that while the peaks of PM pollution are predominantly related to car traffic, industry and
heating, the change in the microbiota is seasonal and correlations between them were observed in

one-year study period.



8. Grigorov I., Ghelev Ch., Kolarov G., lliev M., Angelova B., llieva R., Groudeva V.,
Cherkezova-Zheleva Z., Stoyanov D., Nedkov I. Lidar monitoring and in situ sampling of
particulate matter in lowest atmospheric layers over urban area. Comptes Rendus de L'Academie
Bulgare des Sciences, 2021; 74(9), 1296-1304; [https://doi.org/10.7546/CRABS.2021.09.04],
Ref, SCOPUS Quartile: Q3 (2021), SJR=0.194, ISSN: 13101331, Web of Science,
IF2021=0.326, Quartile: Q4 (2021)

Pe3srome

Hacrosmoro wu3cienBane € HAcO4eHO KbM U3SCHABAaHE Ha BB3MOXKHOCTHTE Ha
JTUCTAHIIMOHHUS MOHHTOPWHT Ype3 JIMJap 3a MpocieasBaHe W NpoduiupaHe Ha MacoBara
KOHIIeHTpauusi Ha ¢uHM mpaxoBu ydactuuu (PIIY) B Hall-HHCKHTE ClloeBe Ha aTMocdeparta.
[IpoyuBaHeTo € MpoBeIeHO Ha pa3CTOsTHUE 5,5 KM OT JIMJapHaTa CTaHIUs, B FOTOM3TOYHATA YacT
Ha cronuuata Codus, npe3 Mecerute Maii 1 okrompu 2020 T., B yCIOBHUSATA Ha JTOK/IayH, HAJIOKEH
nopaau COVID-19. JlanHUTE OT JHIAPHUTE W3MEPBAHUSA Ca CPaBHEHH C pe3ysrtaTuTe OT INn Situ
npoOoB3eMaHe Ype3 MOOUITHH YCTPOMCTBA, Pa3NOI0KEHN TOYHO MOJ TPACETO HA JIUAAPHHS JIBY:
(1) abcopbep 3a crOupaHe Ha YaCTHIM ¢ pa3Mep Haa 3 pum; (i1) mukpokoaekTop 3a OITY tun SDS
011; u (ii1) kackazeH UMIAKTOP OT THN Andersen 3a U3cieIBaHe Ha Pa3MEPHOTO pa3NpeeICHHE U
MukpoOuonornyHus cberaB Ha OIIY. IlonyueHute pesynratu MokasBar, ye AMCTAHLUMOHHUTE
M3MEpBaHUs MOraT Ja ObJaT M3KIIOUYUTENTHO €()EeKTUBHU, KOTaTO KOJMYECTBEHATa OIICHKA upe3

szlap (6§ KOM61/IHI/Ipa C KAYCCTBCH aHAJIN3 HAa MJACTO.
Abstract

The present study is related to elucidating the remote sensing monitoring and capabilities
for profiling to particulate matter (PM) mass concentration control in the lowest atmospheric layers.
The PM was studied at a distance of 5.5 km from the LIDAR station. The experiments were
conducted in May and October 2020 in the South-Eastern part of the Bulgarian capital Sofia during
a COVID-19 lockdown. The LIDAR measurement data was compared during the experiments with
in situ sampling by mobile devices located just below the spot of the LIDAR beam: (i) Absorber
collects particles higher than 3 pum; (ii) PM Microcollector type SDS 011; and (iii) Andersen
Cascade Impactor for exploring PM size distribution and microbiota. The results obtained show
that remote sensing can be very effective when quantitative evaluation has been combined with in

situ sampling for PM qualitative assessment.
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9. Groudeva V., Spasova l., Groudev S., Nicolova M., Georgiev P., lliev M., llieva R. Treatment
of heavy polluted acid drainage waters by means of a passive system. Comptes Rendus de
L'Academie Bulgare des Sciences, 2021, 74(10), 1496-1501;
[https://doi.org/10.7546/CRABS.2021.10.09], Ref, SCOPUS Quartile: Q3 (2021), SIR=0.194,
ISSN: 13101331, Web of Science, 1F202:=0.326, Quartile: Q4 (2021)

Pe3ome

I'ons1MO XBOCTOXpaHMWIINLIE, CHABPIKAILO HUCKOKAYECTBEHU YPAHOBU PYIU U OTHAXABLU OT
no0uBa, pasloyioKeHO B ypaHoBOTO Haxoauie Kypuno, bearapus, ce npesbpHa ciief] BaJexXu B
W3TOYHUK HA KHUCEIMHEH JPEHA)X C BHCOKO CBhIBPKAHUE HA TOKCHYHM TEXKKM METaju,
PallMOHYKIUIU, apceH U cyiadaTH — B KOHLEHTpALMM 3HAYUTEITHO HaJ JONMYCTUMHUTE HOPMHU.
I'enepupaHeTo Ha Te3M 3aMBbPCEHM BOAM Oe€lle CBBP3aHO C HAIWYMETO HA HSKOJKO BHIA
anMIO(PUITHE  XEMOJUTOTPOGHU OaKTepHH, KOWUTO OKHCISABAT CYI(QHUIHUTE MHHEpATd U
TETpaBaJICHTHUS YPaH, ChJIbPKaIIM C€ B OTHAaAbYHUsI MaTepuai. ONUTUTE 3a IPEIOTBpaTABaHE HA
Te3W MpOoLEeCH upe3 A00aBsHE Ha AIKAIU3UPALIM MUHEpAId KbM XBOCTa JOBEAOXa Camo JI0
qacTU4eH U BpeMeHeH edexT. [lopaau ToBa 3aMbpceHuTe Boau Osxa MOJUIOKEHU Ha €(hEeKTHBHO

TpeTI/IpaHe qpe?, ITaCUBHaA CUCTCMA OT THUIIA HA I/I3KyCTBeHO Cb3JaACHHU BJIAXHU 30HU.
Abstract

A large dump consisting of low-grade uranium ores and mining wastes located in the
uranium deposit Kurilo, Bulgaria, was after rainfall a source of acid drainage waters containing
toxic heavy metals, radionuclides, arsenic and sulphates in concentrations much higher than the
relevant permissible levels. The generation of these polluted waters was connected with the
presence of several acidophilic chemolithotrophic bacteria, which oxidized the sulphide minerals
and tetravalent uranium present in the dump. The attempts to prevent these processes by the
addition of alkalizing minerals to the dump had only a temporary and a partial effect. For that
reason the polluted waters were subjected to an efficient treatment by means of a passive system

of the type of the constructed wetlands

10. Groudev S., Spasova I., Groudeva V., Nicolova M., Georgiev P., lliev M., llieva R. Passive
treatment of metal-polluted waters in combination with electricity generation by microbial fuel
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cells. Comptes Rendus de L'Academie Bulgare des Sciences, 2020; 73(1), 73-81;
[https://doi.org/10.7546/CRABS.2020.01.09], Ref, SCOPUS Quartile: Q2 (2020), SJR=0.244,
ISSN: 13101331, 1F2020=0.378, Web of Science, 1F22:1=0.378, Quartile: Q4 (2020)

Pe3rome

CrnocobHOCTTa Ha pPA3MUYHA MHUKPOOPTaHM3MHU Jla TEHEpHUpaT eJNeKTpUYecTBO Oerie
u3cienBaHa Ype3 MUKpPOOHA TOpHBHA KJIETKA, ChCTOSAIIA CE€ OT KOJOHKA OT IUIEKCHUIJIAC C JBE
CeKIMM (aHOAHAa M KaToJHA), pa3/eleHu C mponyckiauBa Oapuepa. IIOoTOKBT, chaABpIKAalL
NOTEHIMATHU U3TOYHUIM HAa eHeprus (OpraHu4YHM cyOCTpaTH), ce MOAaBa B JI0JHATa aHOJIHA
CeKLHUs, KaTo OTMaJHUTE TEYHOCTU IPEMUHAaBaxa Ipe3 aepupaHaTa KaToAgHa CEKUMs U
HENPEKbCHATO M3THYaxa OT ropHara yact. OOpaboTkaTta B HENPEKbCHAT MOTOK HA Pa3TBOPU C
pa3TBOPEHU OPraHUYHU CyOCTpaTH BOAELIE 10 MOCTENEHEH 10100p Ha EJIEKTPOXUMHYHO aKTUBHU
OaKkTepuM, MPUHAIEKAIIM KbM TPH OCHOBHHU (DU3MONOTMYHM Tpynu: cyidaTpeayluupalu,
xKesesopenyuupany 1 pepMeHTupaiiy. ['eneprupaneTo Ha eleKTpuUecka eHeprusi OT cucremara
Bapupa B MHUpoK auama3oH (ot 125 mo 710 mW/m?) u 3aBucenie OCHOBHO OT BHJa, popmara u
KOJIMYCCTBOTO Ha OPraHU4YHUATC OJOHOpHM Ha  CJICKTPOHH, €H3MMHaTa AaKTHUBHOCT Ha

MI/IKpOOpFaHI/ISMI/ITe B aHOJHATa CCKIIUA U e(beKTI/IBHOCTTa Ha aepauHﬂTa B KaTOoAHAaTa CCKIUsI.
Abstract

The ability of different microorganisms to generate electricity was tested by means of a
microbial fuel cell consisting of plexiglass column with two sections (anodic and cathodic)
separated by a permeable barrier. The feed stream containing the potential energy sources (organic
substrates) was supplied to the bottom anodic section and the effluents passed through the aerated
cathodic section and continuously exited at the top. The continuous-flow treatment of the solutions
containing dissolved organic substrates was connected with the gradual selection of
electrochemically active bacteria related to the three principal physiological groups: sulphate
reducing, iron-reducing and fermenting. The power generation by this system varied within a large
area (from 125 to 7120 mW/m2 ) and depended mainly on the type, form and quantity of the organic
donors of electrons, the enzymatic activity of the microorganisms in the anodic section and

efficiency of aeration in the cathodic section.
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11. lliev M., Mitova M., llieva R., Groudeva V., Grozdanov P. Bacterial Isolates from Rock
Paintings of Magura Cave and Sensitivity to Different Biocides. Comptes Rendus de L'Academie
Bulgare des Sciences, 2018; 71(5), 640-647; [https://doi.org/10.7546/CRABS.2018.05.08], Ref,
SCOPUS Quiartile: Q2 (2018), SJR=0.205, ISSN: 13101331, Web of Science, 1F2018=0.321,
Quartile: Q4 (2018)

Pe3iome

[IpaucropuueckuTe CKajaHU PUCYHKHU IMPEACTABISIBAT YHUKAIHO KYJITYpHO HACJIEJICTBO C
U3KJIIOUMTEIHA 3HaYUMOCT. ToBa 00yciaBsi BUCOKHS HHTEPEC KbM MEIIEPUTE, ChIbPKaIN TAKUBa
PUCYHKH, KaKTO OT CTpaHa Ha IIOCETUTENNUTE, Taka M Ha KYIATYPHUTE M MOJUTUYECKUTE
uHctutynuu. [lopanu ToBa TSIXHOTO oma3BaHe € mpuopuTeT. OCHOBHATA 1I€J1 HA HACTOSIIOTO
u3cienBane Oemie Aa ce Mpoydu OakTepualiHaTa KOJOHHU3alUs BHPXY PUCYHKHTE B Temiepara
Marypa u na ce uaeHTU(UIUpAT TOMUHHUpAIIUTE OakTepuanHu BuaoBe. M3cneasana Oemie u
YyBCTBUTEIHOCTTAa KbM pa3nuuHu Ouonmau. Ha Oa3ara Ha KJIacMYeCKH M MOIEKYISPHO-
ouosornyHn MeToau Osxa wumeHTHduuupand ocem poxa Oakrepuun: Bacillus, Serratia,
Enterobacter, Sphingobacterium, Pantoea, Enterococcus, Raoultella u Pseudomonas. Bbsxa
TecTBaHM Tpu Oakrtepuuuan — tumon, Cu®** um Ag' B pa3iMyHU KOHLEHTpPALUH — CIPSIMO
n3oupaHuTe OaKTepHalIHU [IAMOBE OT NMOCOYeHUTE poioBe. [lonyyenure pe3ynraTi Ouxa MOrIu
na OBAaT TONE3HW Tpu u30opa Ha TMOAXONANIA MHTEPBEHIMS 3a MpeAoTBpaTsBaHe Ha

6I/IOJ'IOFI/I‘-IHaTa I[GFpa)IaIII/HI Ha TOBa YHI/IKaJ'IHO KYJ'ITypHO HaACJICIOCTBO.
Abstract

Prehistoric cave paintings are a unique cultural heritage of considerable importance. This
suggests that caves containing such paintings are of a great interest for visitors and attract
considerable cultural and political attention. For this reason their preservation is a priority. The
main goal of the present study was to investigate the bacterial colonization on the drawings in
Magura cave and to identify the dominant species of bacteria. The sensitivity of bio destroyers to
different biocides was also tested. On the basis of classical and molecular taxonomy eight genera -
Bacillus, Serratia, Enterobacter, Sphingobacterium, Pantoea, Enterococctn, Raultella and
Pseudomonas were identified. Three bactericides - tymol, Cu2* and Ag* at different concentrations
were tested against the bacteria from the genera mentioned. The results obtained may be helpful in

the choice of possible intervention for the prevention of biological degradation of this unique
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cultural heritage. Key words: guano paintings, Magura cave, bacterial colonization,

biodeterioration.

12. Grigorov I., Kolarov G., Gurdev L., Cherkezova-Zheleva Z., Slavov S., Ghelev Ch., llieva
R., Groudeva V., Stoyanov D., lliev M., Nedkov I. Characterization of in-situ sampled
particulate matter in air pollution localized by lidar monitoring. Bulgarian Chemical
Communications, 2018; 50(Special issue F), 205-210; Ref, SCOPUS Quartile: Q4 (2018),
SJR=0.137, ISSN: 08619808

Pe3ome

HacrosmaTa paboTta npeacTaBs 4acT OT ISJIOCTHU U3CieBaHus, IpoBeaeHu mnpe3 2018 r.,
cBbp3anu ¢ puHU npaxoBu yactuiy (PIIY), mo-crenmanuo ¢ pazmepu < 10 um (PM10) u < 2.5
um (PM2.5) B atmocdepuust aepo3oin. ExcriepumeHTHTEe ChuYeTaBaT JHIAPHO HAOIIOJEHUE Hal
'bCTO HacelieHa rpajcka 30Ha (rpaa Codus, cronuuara Ha beiarapus) ¢ in Situ mpo6oB3emane Ha
MecTa C BHCOKa KOHIIEHTpalus Ha mpaxoBu vactuuu. Cien Karo ¢ MOMOIITa Ha JHUIAp ce
JIOKaNU3Mpa pailoH ¢ moBuiieHa KoHueHTpauus Ha PITY, ce u3BbpiiBa MpoOOB3EeMaHe ¢ ypea
Hygitest 106 (Maimex) — Bucokoe()eKTHBHO MPEHOCHMMO YCTPOMCTBO 3a ChOMpaHe Ha MPOOU U
ompenensHe Ha KoHIeHTpanusara Ha @OIIY B armochepHus aepo3on. 3a wu3cienBaHe Ha
HEOPraHWYHUS ChCTaB HA IMPAXOBUTE YACTHLM Ca M3MOJI3BAaHM DPEHTreHoBa AUBpakius |
MbocOayepoBa CIIEKTPOCKONHUS IpH cTaiiHa Temrneparypa. CbOpaHUAT MaTepHrall € IOUI0KEH U Ha
MHUKPOOHOJIOTUYHO W3CIIEBaHe, KaTO IIBPBO € MPHIIOKEHA CTaHAapTHA MPOLEAypa 32 H30JIHpaHe
Ha YUCTH MUKPOOHU KynTypH. MnenTudukanusra Ha u301MpaHuTe OaKTepUaiHi U I'bOHU 1IIaMOBe
€ U3BBpIIEHAa Bb3 OCHOBA HAa TEXHUTE MOP(ONOTUYHM, (PU3HOIOTMYHM U OHMOXMMUYHU
XapaKTepUCTUKH. YCTAaHOBEHO €, Y€ TMOBBPXHOCTTa Ha MUKPOpPa3MEpHUTE YaCTHIIM MOXe Ja
ajicopOupa KaKTO MEXaHWYHM, Taka ¥ MHUKPOOWOJIOTMYHM 3aMbPCHUTENH, a TeyHaTa OOBHUBKA,
KOTaTO YaCTHIIMTE Ca IUCIIEPTUPAHU BBB BB3AyXa Moj (hopMaTa Ha aepo30JH, € B ChCTOSHHUE Ja
CbXpaHsiBa TO3M HAHO-CBAT M B HIKOM CIy4yaW Ja Ch3JaBa YCJIOBHUS, ONaronpusTCTBALIH
IPOTHYAHETO HAa XWMHUYHUM W OHMOJOrMYHM mpouecH. M3rpaneHutre IuaapHU KapTH MoraT
TOIBIIHUTEITHO J1a CE€ M3IMOJI3BAT 3a MPOCIIE/sIBaHEe Ha MIBJIHUS TPAHCIIOPT HA BB3AYIIHUTE MACH,
HOCEIIM 3aMBPCUTEIM OT pa3IMueH MPOU3XOJ] (XMMHUYEH, OWOJOTWYEH, MPaxoB U Jp.),

pa3npe;[eneHH BT;pxy 06XBaHaTI/I}I oT CKaHI/IpaHC per HOH.
Abstract
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The work presents part of comprehensive studies performed during 2018 that dealt with
particulate matter (PM), more specifically such with size < 10 pm (PM10) and < 2.5 um (PM2.5),
in the atmospheric aerosol. The experiments combined lidar monitoring over a densely populated
urban area (city of Sofia, capital of Bulgaria) with on-the-spot sampling at sites with high
concentration of dust products. Once the place of high PM concentration was localized by the lidar,
samples were taken using a Hygitest 106 (Maimex) — a high-efficiency portable device for
sampling and concentration determination of PM in atmospheric aerosol. X-ray diffraction and
Mossbauer studies at room temperature were used to study the PM inorganic part. The material
collected was also subjected to microbiological investigation by first applying a standard procedure
for isolation of pure microbial cultures. The bacterial and fungal obtained isolates were identified
on the basis of their morphological, physiological and biochemical characteristics. Thus, it was
found that the surface of the micron-sized particles can adsorb both mechanical and microbial
contaminants, while the liquid envelope, when the PM is dispersed as aerosols, may preserve this
nano-world and, in some cases, create conditions favoring the occurrence of chemical and bio-
processes. The lidar maps constructed can be further used for tracing the full air mass transport
carrying contamination from a number of pollution sources (chemical, biological, dust, etc.),

distributed over the scanned region.

13. Cherkezova-Zheleva Z., Paneva D., Shopska M., llieva R., lliev M., Kovacheva D, Kadinov
G. Investigation of biogenic iron-containing nanoscale composite materials. Hyperfine
Interactions, 2018; 239(1); [https://doi.org/10.1007/s10751-017-1480-0], Ref, SCOPUS
Quartile: Q3 (2018), SIR=0.286, ISSN: 03043843, Web of Science, IF2007=0.209, Q4 (2007)
Pe3iome

buoreHHnTE KOMIIO3UTHU NIPEACTABIABAT UHTEPEC KATO ,,3€JIEHU ‘ M YCTONUYMBH IPEKYPCOPH
3a MOJy4aBaHE Ha HalpelHald MaTepualid ¢ Pa3sHOOOpa3HM MpHIIOKEHUA. B HacTosmoTo
M3CIIe/IBaHe ca M3MOJI3BaHM OMoMaTepuanu oT OakTepuu oT rpymara Leptothrix, kyarusupanu B
JIBE XPaHUTEJIHU CPEH: CUIIMIIMEBO-KesA30-Titoko30-nentoHoBa (SIGP) u Lieske. [Tonydenu ca
KENA30ChIbpKall OMOTreHeH mpax U OMOUIMU BBPXY aJTyMUHHUEBH IUIACTUHU, MOKPHUTU ChC
cuiukaren. M3cienBano e BIMSIHUETO Ha INTACTUHUTE BBPXY Mpolieca Ha 00pazyBaHe Ha OMOT€HHU

XKelle3HH HaHOTpbOMuku. [leproabtr Ha kyntuBupane Bapupa oT 4 1o 30 nuu. ChcTaBBT Ha
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6uomacaTa U GU3MKOXUMHUYHUTE M CBOMCTBA ca U3CJIeIBAaHU C MbOCOayepoBa CIIEKTPOCKOIUS IPU
craifHa M HUCKa TemnepaTypa, kakto u upe3 XRD, FTIRS u SEM. MbocOayepoBusT aHamu3
MPEOCTaBsl YHUKAJIHA Bb3MOXKHOCT 32 PETHCTPUPAHE Ha KeJe3HU OKCHIHH (a3u Ha pazInyHH
eTanu oT opMHUpaHeTO Ha OMOTeHHUS MaTepuall. B paHHuTe eTanu Ha 0Opa3yBaHe Ha OrodriMa
ca yCTaHOBEHU JKEJIe3HU BHUJIOBE C TeTpaeAbpHa KOOPAUHAIUS, KOETO MPEI0CTaBsl BaXKHU JaHHU
OTHOCHO MeXaHW3Ma Ha OuoMuHepanu3auusta. Peaknusta Ha okucienne Ha CO BbpXy
MOJIyYeHUTE OMOMaTepHaiu € u3cjieaBaHa upe3 in Situ mudysHo-peduiekcHa uHppayepBeHa
cnekrpockonus (DRIFTS). CpaBHUTeTHMAT aHaau3 Ha IMOJYYCHUTE MaTepuald W Ha
U3MON3BAaHUTE KaTalnu3aTOpH TOKa3a pa3nuuusi B (a3oBUs ChCTaB, CTAOMJIHOCTTa H
mucriepcHoctTa. [Ipu xyntuBupane B cpena Lieske, mo Bpeme Ha KaTaJUTHYHUTE TECTOBE Ca
HaOMOMaBaHW TpPOMEHHM BBB (a3oBus cbeTaB. [lpu m3momsBane Ha cpega SIGP He ca
PETUCTPHUPAHU Pa3INUUs B ChCTaBa U JUCHEPCHOCTTA MEXAY OMOTEHHUSAT Mpax u Ouopunmure —
HUTO B paMKUTE Ha pa3IUYHUTE NEPUOAM Ha KYJITUBHpPAHE, HUTO IMPH H3MOI3BAHUTE
Katain3aTopu. Te3um pe3ynaTaTd TMoOKa3BaT CTaOwiau3upanus eQeKkT Ha JOMBIHUTEIHOTO
ChIbpKaHNE HA CHJIMIMK B XpaHUTEIHATa cpeaa. B To3u ciydail e yctaHoBeHO U (popMHpaHe Ha

KCIIC3HU OKCI/IXI/IILpOKCI/II[HI/I HaHOTp”b6I/I.
Abstract

Biogenic composites are interesting as green and sustainable precursors for preparation of
advanced materials of various applications. Biomaterials from Leptothrix group bacteria cultivated
in two feeding media of silicon-iron-glucose-peptone (SIGP) and Lieske were studied. Iron-
containing biogenic powders and biofilms on silica gel covered aluminum plates were prepared.
They were studied to elucidate the effect of the plates in the process of growing biogenic iron
nanotubes. The cultivation period was varied from 4 to 30 days. Biomass phase composition and
physicochemical properties were studied by Mossbauer spectroscopy at room and low temperature,
as well as by means of pow- * der XRD, FTIRS, and SEM methods. Mossbauer analysis offered us
a unique possibility “ to register iron oxide species at the different steps of biogenic material
formation. Tetrahedrally coordinated iron species were registered at an early stage of biofilm
formation. So, important results on the mechanism of biomineralization process are obtained. The
reaction of CO oxidation on prepared biomaterials was studied using in situ DRIFTS. Comparative

analysis of the obtained materials and examination of spent samples showed differences in their
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phase composition, stability and dispersity. Changes of the phase composition were observed
during catalytic tests with biomasses obtained in Lieske feeding media. No differences in biogenic
powder and biofilm composition and dispersity were registered when SIGP media was used neither
for studied bacteria cultivation period nor in spent catalysts. These results indicated the stabilizing
effect of extra silicon content in the feeding media. Formation of iron oxihydroxide nanotubes was

also established in this case.

14. Shopska M., Paneva D., Kolev H., Kadinov G., llieva R., lliev M., Cherkezova-Zheleva Z.,
Mitov I. Bioinspired synthesis of lepidocrocite-containing material and its catalytic behavior in
CcoO oxidation. Helvetica Chimica Acta, 2017, 100(12);
[https://doi.org/10.1002/hlca.201700172], Ref, SCOPUS Quartile: Q3 (2017), SJIR=0.359,
ISSN: 0018019X, Web of Science, IF2017=1.081, Quartile: Q3 (2017)

Pe3rome

Baktepun ot poma Leptothrix Osxa kynTuBHpaHH B XpaHUTEIHa cpena Ha Jlucke B
MPUCHCTBUETO HAa ATyMUHHEBO (OIMO, MOKPUTO ¢ aHOAeH amymunHuil. OOpa3uuTte oT Ouomaca,
Jero3UpaHa BbpPXY JameluTe, Osfxa U3CIEABAHU Ype3 HH(payepBeHa CIEKTPOCKOMMS,
MbocOayepoBa CIIEKTPOCKONHs U X-ray OoTOeIeKTPOHHA CIIEKTPOCKOMHUsA. Y CTAHOBEHO Oelie, ye
BBPXY JIaMeNuTe ce oTiiara eAnHcTBeHo Y-FeOOH (y-kenezen okcuxuapokcum). To3u pesynrar ce
00siCHsIBa C BIUsIHUETO HA KoMmroHeHTa Y-AlOOH B u3non3Banus HOCUTEN, TOPAAH CTPYKTYPHOTO
CXOJICTBO Ha KpHUCTaJHUTE pemeTkd. [lo TOo3M HayuH KpHUCTAIMU3AIUsATAa Ha IKEJIe3HUs
OKCUXUIPOKCHJI MOXE€ Ja OBbJe HacouyBaHa IO BpeME Ha KYJITUBHUPAHETO Ha OaKTEpHUUTE.
Karanutnunarta akTHBHOCT Ha oTioxkeHus y-FeOOH OGemie u3crnensana B peakiiuara Ha OKUCIICHHIE

ga CO.
Abstract

Leptothrix sp. was cultivated in Lieske’s medium in the presence of Al foil covered by
anodic Alumina. Samples of biomass deposited on lamellae were studied by the methods of
infrared, Mossbauer , and X-ray photoelectron spectroscopy. Sole deposition of y-FeOOH on the
lamellae was found to take place. This result is explained by the influence of y-AIOOH ingredient

in the used support due to crystal structure similarity. Thus, iron oxyhydroxide crystallisation could
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be directed during bacteria cultivation. The catalytic activity of deposited y-FeOOH was examined

in CO oxidation.

15. Georgiev P., Spasova l., Groudeva V., Nicolova M., Lazarova A., lliev M., llieva R.,
Groudev S. Bioleaching of valuable components from a Pyrometallurgical final slag. Solid State
Phenomena, 2017; 262, 696-699; [https://doi.org/10.4028/www.scientific.net/SSP.262.696],
Ref, SCOPUS Quartile: Q4 (2017), SJR=0.156, ISSN: 10120394

Pe3rome

[Tupomeranypruduen (uHaNIeH NUIAKOB OTHAAbK OT MPOU3BOJACTBOTO Ha Mena Oelie
MOJJIOKEH Ha OMOM3JIYyrBaHe C MOMOIITA HA TPH Pa3IMUYHU MHUKPOOHM TPYIH, KiIacu(ULIMPaHH
CTIOpe]] ONTHMAaIHATa TEMIIEpaTypa 3a pacTeX U aKTUBHOCT: ME30(MITHA U YMEPEHO TepMODUITHH
0aKkTepuH, KakTO W EKCTPEMHO TepMODWIHHM apxew. EKCIepuMeHTHTe 10 H3IyrBaHe Osxa
MIPOBEJICHU Ype3 TUHAMHUYHO KYJITHBHpPaHE U B OMOPEaKTOpH ¢ pa3ObpKBaHE MPHU MEPUOJUYHU U
HEMpPEeKbCHATH YCIIOBUS Ha mpoTuyane. M3ciensano Oere BIMSHUETO HA OCHOBHU (DaKTOPH KaToO
pa3Mep Ha YaCTULIUTE, TBBPIOCT Ha Tyina, pH u aepanus Bbpxy nporueca. Hait-Bucoku 1o0vBH Ha
uBetHu Metanu (Cu, Zn, Co) u xemns30 0sixa MOCTUTHATH Ype3 U3MO0JI3BaHE HA ONPEICIICHH apXeH,
HO TpPU CPAaBHUTETHO HHUCKAa TBHPAOCT Ha mynmara (5-10%). Hskom ymepeHo TepMOGUIHH
OakTepuu mokazaxa Haii-1o0pa e(eKTHBHOCT MpH TO-BUCOKA TBHPAOCT Ha mynmata (15-20%).
WznyrBanero ¢ ompenenenn we3odmrau mamoBe mnpu pH  3.0-3.5 chmo ce okasa
MHOT'000€IIaBaIio, Thii KaTo JOBEJE M0 BHCOK M00MB Ha MmeTanu (okono 85-92% mpu 20%
TBBP/AOCT Ha IyJINAaTa), 3HAYUTEIHO MO-HUCHK Pa3Xxo]l Ha KUCEJIMHA U OTPAaHUUYEHO pa3TBapsiHE Ha
(basuuT, KOETO OT CBOSI CTpaHa MO3BOJIM MOJIy4aBaHETO HA Pa3TBOPH, MOIXOASAIIM 32 MOCIEBAILO0

HN3BJIMYAHC HA paSTBopeHI/ITe IIBECTHU MCTAJIN.
Abstract

Pyrometallurgical copper final slag was subject to leaching by means of three different
microbial groups based on their optimum temperature for growth and activity: mesophilic and
moderate thermophilic bacteria, and extreme thermophilic archaea. The leaching experiments were
performed by the shake-flask technique and in agitated bioreactors under batch and continuous-
flow conditions. The effect of the most essential factors (particle size, pulp density, pH, aeration)
on this process was studied. The highest rates of extraction of the non-ferrous metals (Cu, Zn, Co)
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and iron were achieved by means of some archaea but at relatively low pulp densities (5 — 10%).
Some moderate thermophilic bacteria were the most efficient at the higher pulp densities (15 — 20
%). The leaching by some mesophiles at pH 3.0 — 3.5 was also very attractive since it was connected
with high extractions of these metals (about 85 — 92% at 20% pulp density), much lower acid
consumption and low solubilization of fayalite which resulted in the production of pregnant

solutions suitable for the recovery of the dissolved non-ferrous metals.

16. Panuna BanentunoBa UiaueBa, ,,MukpoOHU TpaHChOpMaMi HA MUHEPAIHH CYpOBUHHU:
MHJyCTpUAJIHU [PUJIOKEHHUST M EKOJIOTMYHM IPEIU3BUKATENICTBA 3a OKOJIHATa cpena‘,
MoHorpadmus, 2025r., YauBepcutercko nznarenctso ,,Ce. Kimument Oxpuacku‘, ISBN:978-
954-07-6181-7

Pesrome

KbM HacTosIusi MOMEHT YOBEUECTBOTO MOBEUE OT BCAKOTA € 3aBHCHMO OT Pa3IUYHUTE
BUJIOBE MUHEPAJIHU CYpOBUHHU. Te ca 00eKT Ha 3aCHIeH MHTEpEeC M HapacTBallla HyX/1a OT 1001Ba
UM, ThH KaTo MMaT pellaBalia pojii B PazIMYHU CPepd Ha HHAYCTPUATA, BKIIOUYUTEIHO
CTPOWTEJICTBO, TPAHCIIOPT W NPOU3BOJICTBO Ha €HEprus. BBB Bpb3Ka C TOBa JTOOMBBT H
npepaboTkata Ha MUHEPAIHH CYPOBHHH Ca OT CBIIECTBEHO 3HAUEHHE 3a MOIbPKAHETO Ha
CbBPEMEHHHUSI HAyMH Ha KUBOT. ChINEBPEMEHHO Te3U JEHHOCTH MpPEICTaBisABAT 3HAYMTEJICH
€KOJIOTUYEH PHUCK, KaTo JIONPHUHACAT 3a 3aMbpCSIBAHETO Ha BB3JyXa M BojaTa, 3arybara Ha
O6uopazHooOpasre 1 reHepupaHeTo Ha OTHAIBIIH.

NMenHO 1o Ta3u mpuyMHa MHUKPOOHO OOyCIOBEHMTE TpaHCchOpMaluyd Ha MUHEpaTHU
CYpPOBHHHU Ca €CTECTBEHO MPOTHYAIIH MTPOIECH, KOUTO Ca CBBP3aHH C aKTUBHOCTTA HA OTIPE/ICTICHA
CIeLUANIU3UpaHd TPYNH MHUKPOOPTaHU3MHU OT OKOJIHaTa cpena. Te3n mpolecH BKIOYBAT
OKHCIICHMEe, PEIYKLMs W pa3TBapsHe HAa MUHEpalIMd, KOUTO Morar Ja ObJaT H3MOJI3BaHU 32
pa3IMYHA TPOMUIIUICHU TpHIokeHus. [To3HaBaHeTO, KOHTPOIMPAHETO W M3IOI3BAHETO HA TE3H
MUKPOOHO O0OYCIIOBEHH TpaHC(HOPMAIMK Ca OT CHIIECTBEHO 3HAYCHUE KbM HACTOSIIHAS MOMEHT
Mopajii HAKOJIKO MPUYUHH.

[IbpBO, MUKPOOHO OOYCIIOBEHMTE MPOLIECHM MOTaT Jia MOMOTHAT 3a MPEeoJojsiBaHEe Ha
OTpaHUYCHUSTA Ha TPATUIIMOHHUTE TEXHOJIOTHH 32 JOOUB U MpepadoTKa Ha MHHEPATHU CYPOBHUHH.
Te3n TeXHONOTHMHM YeCTO pa3yuTaT Ha BUCOKH KOHIIGHTPAIMM Ha [EJIEBUTE MHUHEpaIH B

,Z[O6I/IB8.HI/ITC CyGCTpaTI/I, KO€TO MOXEC J1a 6’5)16 TPYAHO MNOCTUKHUMO W HKOHOMHUYCCKU
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HepeHTaOWIHO B onpeenieHu cirydan. OT apyra cTpaHa, MUKpOOHO 00YCIIOBEHHUTE IPOIIECH MOTaT
na Ob1aT NPUII0KHUMHU CIIPSIMO CYOCTpaTH ¢ HUCKO ChABPKAaHHUE HA LIEJIEBUTE MUHEPAIH (HalIpUMep
U3BBHHOAIAHCOBH PY/M), KAKTO M CIPSIMO OTIAJHU NPOIYKTH OT Kiacuueckara JOOMBHA cxema
(HampuMep NUIaKHW), KaTo M0 TO3M HAYMH PA3IIUPSBAT HATMYHOCTTA HA MUHEPAJIHH CYpOBUHU U
HaMaJIsIBaT HaTHUCKa BbPXY OKOJIHATA Cpeia.

Bropo, MukpoOHO 00ycI0BEeHUTE MPOIIECH MOTAaT Jla JOBEAAT A0 pa3pabOTBaHETO HA TO-
YCTOWYMBH U LIAJISIIN OKOJTHATA CpeJia TPOMUIIJICHH MpoLecH. Upe3 n3nos3BaHe Ha €CTECTBEHUTE
CIOCOOHOCTH Ha MHUKPOOPTaHU3MHUTE 3a TpaHC(HOpPMHpAHE Ha MUHEPAIHU CYPOBUHU MOXKEM Ja
HaMaJIUM HEOOXOJMMOCTTa OT BPEIHU XUMHUKAIA U CHEPrOSMKH IPOIECH, KaTo MO TO3W HAYUH
MHHUMHU3MpaMe HETAaTUBHOTO BB3/ICHCTBUE BBPXY OKOJIHATA CpEIa.

Bwopekn TOoBa MHKpPOOHO 0OYCIOBEHHTE MPOIECH, CBBpP3aHH C TpaHcopmamusTa Ha
MUHEpAJIHU CYPOBUHHU, ChIIIO MOTaT Ja ObIaT CBbP3aHU C ONPEICIICHN PUCKOBE 332 OKOJIHATA CPElia.
Tbii KaTO MUKPOOPTaHU3MHUTE y4acTBAT aKTHBHO B T€3M NPOIIECH, YUCICHOCTTa U META0OIUTHATA
WM aKTUBHOCT MOr'aT Aa BapupaT 3HAYUTCIIHO B 3aBUCUMOCT OT PAa3JIMUYHU a0MOTUYHHU 1 OMOTUYHU
daktopu Ha cpemara (temreparypa, pH W Hanuume Ha XpaHHWTEITHH BeliecTBa W Jp.). Pe3ku
KOJICOaHHSI B TEXHUTE CTOMHOCTH MOTAT Jia MPOBOKHUPAT HEKOHTPOJIMPYEM PACTEXK, aCOLUUPAH C
HETaTUBHHU BB3JICHCTBHS BBPXY OKOJIHATA cpena (HampuMep TIeHepUpaHe Ha 3HAYUTCITHH
KOJIMYECTBA KHUCEIN IpeHaXHW Bojau). ClenoBaTeqHO pa30upaHETO W YIPABICHUETO Ha TE3U
pPUCKOBE € OT pelIaBami0 3HAa4eHHWE 3a YCIEIIHOTO TMpHJaraHe Ha MHUKPOOHO OOYyCIOBEHH
TpaHcopMaIMy Ha MHHEPATHU CYPOBUHH B IIPOMUIIUIEHH MTPOIIECH.

B 3akirouenune, MUKpOOHO 00yCIOBEeHHTE TpaHC(HOpPMALMM Ha MHHEPATHU CYpPOBHHH ca
€CTEeCTBEHO MPOTUYAIIH MTPOIIECH, KOUTO MOTaT Aa ObJAT YCHEIHO aHT)KUPAHH 32 TIPEOI0IISIBaHE
Ha OrpaHUYCHUATA HAa TPAAULIMUOHHUTEC TCXHOJIOTMU 3a )IO6I/IB n Hpepa60TKa Ha MHUHCpAJTHU
CYPOBHHU H 332 HAChPYABaHE Ha YCTOWYMBOTO PAa3BHUTHE.

Hacrosimata monorpadus wma 3a 1en Ja MpeiacTaBd MHUKPOOHO OOYCIOBEHHTE
TpaHcpopMaIi Ha MUHEPAJIHU CYPOBUHU, TEXHUTE MPOMUILIUICHU MPUIOKEHHS U CBbP3aHUTE C
TAX EKOJIOTWYHHM NPEIU3BUKATENICTBA, KaTO TMOJYEepTaBa 3HAYCHHUETO Ha pa3OWpaHeTo U
OBJIaJIBAHETO Ha TE3W IMPOIECH 33 HAaChpuaBaHEe Ha YCTOMYMBOTO pa3BUTHE, OTTOBOPHOTO

H3M0JI3BAHC HA MUHCPATTHUTC CYPOBHUHHU U OIIA3BAHCTO HA OKOJIHATA CpcJa.

Abstract
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At present, humanity is more dependent than ever on various types of mineral resources.
These resources are the subject of increasing interest and growing demand due to their critical role
in multiple industrial sectors, including construction, transportation, and energy production.
Consequently, the extraction and processing of mineral raw materials are of paramount importance
for maintaining modern standards of living. However, these activities also pose significant
environmental risks, contributing to air and water pollution, loss of biodiversity, and the generation
of large volumes of waste.

For this reason, microbially mediated transformations of mineral resources—naturally

occurring processes driven by the activity of specialized groups of environmental
microorganisms—have garnered considerable attention. These processes encompass oxidation,
reduction, and dissolution of minerals and can be harnessed for a range of industrial applications.
Understanding, controlling, and utilizing these microbially driven transformations is particularly
important at the current stage of technological development for several key reasons.
First, microbially mediated processes can help overcome the limitations of conventional mineral
extraction and processing technologies. Traditional methods often rely on high concentrations of
target minerals in the ores, which may be difficult to achieve and economically unfeasible in certain
cases. In contrast, microbial processes can be effectively applied to substrates with low metal
content (e.g., marginal or off-balance ores) and to secondary materials such as slags, thereby
expanding the resource base and reducing environmental pressure.

Second, such processes offer potential for the development of more sustainable and
environmentally benign industrial practices. By leveraging the natural capabilities of
microorganisms to transform mineral materials, the reliance on hazardous chemicals and energy-
intensive procedures can be significantly reduced, minimizing the ecological footprint of industrial
operations.

Nevertheless, microbial processes involved in mineral transformations also entail certain
environmental risks. As microorganisms are active agents in these processes, their population
dynamics and metabolic activity are highly sensitive to various abiotic and biotic environmental
factors, including temperature, pH, and nutrient availability. Sudden fluctuations in these
parameters may lead to uncontrolled microbial growth, potentially resulting in adverse

environmental effects, such as the generation of acid mine drainage. Therefore, a comprehensive
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understanding and effective management of these risks are essential for the successful
implementation of microbial mineral transformation in industrial contexts.

In conclusion, microbially mediated transformations of mineral raw materials represent
naturally occurring processes that can be effectively employed to address the challenges of
traditional extraction technologies and to promote sustainable development.

This monograph aims to present the fundamental principles of microbially driven mineral
transformations, their industrial applications, and the associated environmental challenges.
Emphasis is placed on the importance of advancing our understanding and control of these
processes to support sustainable resource management, responsible mineral utilization, and

environmental protection.

17. Stoyanov D., Nedkov 1., Groudeva V., Cherkezova-Zheleva Z., Kolarov G., lliev M., llieva
R., Paneva D., Ghelev Ch. Long-Distance LIDAR Mapping Schematic for Fast Monitoring of
Bioaerosol Pollution over Large City Areas, In book: Atmospheric Air Pollution and
Monitoring, 2020, [https://doi.org/10.5772/intechopen.87031], number of pages 98, ISBN: 978-
1-78985-280-6

Pe3rome

JIunapuata texnonorus (LIDAR) 3a atMocdepHu n3MepBaHusl € OCHOBEH HHCTPYMEHT 3a
JMCTAHIMOHHO IIPOCIEIIBaHE Ha aepO30JHO 3aMbPCSIBAHE M HETOBOTO pPa3NpPOCTPaHEHHE B
atMoc¢epaTta. KomOnHMpaHeTo Ha MMIApHO 3acHYaHEe C HA3€MHO MOHHUTOpPHpPAHE Ha aepo30JIH
MOJKe J1a OCTYH KaTo OCHOBA 3a MHTErpHpaHa OlleHKa Ha KaueCTBOTO Ha Bb3ayxa. [Ipu Hanuuue
Ha OMOJIOrMYHO 3aMbpCsiBaHe B aTMoc(epara, TO ce IpeHacs 4pe3 aepo30JIHU YaCTULU C pa3InyeH
pa3mep, HM3BECTHH Karo 0M0aepo30JM — MOHHTOPHUHTBT HAa KOUTO € Cpel MPHOPUTETHHUTE
HaIpaBJICHUS B CHBPEMEHHUTE aTMOC(EpPHU H3CIeNBaHUSA, 0COOCHO B T'bCTO HACEJICHH TOJIEMH
IPaJICku palloHHU, KBJAETO CHIIECTBYBAT MHOXKECTBO M3TOYHUIM Ha Ouoaeposonu. [lopaau ToBa
OBp30TO UIEHTH(PULIMPAHE HA TE3U U3TOYHHIIN — BKIFOYUTEIHO TEXHUTE reorpad)CKu KOOpAUHATH,
MHTEH3UTET, IPOCTPAHCTBEHO-BPEMEBO PA3NPEEIICHNE U JIp. — Ce TPEBPBINA B OCHOBHA 3a/1a4a Ha
rpajickata crucTeMa 3a MOHUTOPHHT. B Ta3u riaBa ce 3acThIiBa HEOOXOIUMOCTTA OT HHTETPHPAHE
Ha JMJIapHO Kaprorpadupane c in Situ mpoOoB3eMaHe U XapakTepH3HpaHe Ha OHOaepo30JUTe B
rpajacka cpena. MsmepBanusTa, 00paboTkara Ha JaHHU U B3€MaHETO Ha PEIICHHUs, HACOUEHH KbM
MPeOTBpATsBaHE Ha TI0-HATATHITHO aTMOC(EPHO 3aMbpCcsBaHe, TPSAOBA J1a CE U3BBPIIBAT B PEKUM

Ha IMOYTH pCaIHO BpPEMCE. ToBa mHamara OMpeaACIICHN HN3UCKBAHUA KbM CTAHAAPTHHUTC JIMJAApHU
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CXEMH, BKIIOYUTEIHO Bb3MOXKHOCT 3a ABJITOCPOYHO AUCTAHIMOHHO M3MEpBaHEe — MapaMeTbp OT
0Cc0o0CHO 3Ha4YeHHe Mpu nmokpuBaHe Ha roiemu oM (10-100 km?). B Ta3u rmaBa ce onucar
EKCIIEpUMEHTH, TPU KOUTO € U3MOJI3BaHA JHAApHA CHUCTEMa, II03BOJIABAIA JIBITOCPOUYHU
M3MEpBaHus B IIOYTH PeaiHO BpeMe Ha OMoaepo30iu B Ipajicka cpelia, KOMOMHUPAHU ¢ Ha3€MHO

npobOoB3emMaHe U GU3UKOXUMHUYCH M OMOJIOTHYCH aHAIIH3.
Abstract

Light detection and ranging (LIDAR) atmospheric sensing is a major tool for remote
monitoring of aerosol pollution and its propagation in the atmosphere. Combining LIDAR sensing
with ground-based aerosol monitoring can form the basis of integrated air-quality characterization.
When present, biological atmospheric contamination is transported by aerosol particles of different
size known as bioaerosol, whose monitoring is now among the basic areas of atmospheric research,
especially in densely-populated large urban regions, where many bioaerosol-emitting sources exist.
Thus, promptly identifying the bioaerosol sources, including their geographical coordinates,
intensities, space-time distributions, etc., becomes a major task of a city monitoring system. This
chapter argues in favor of integrating a LIDAR mapping schematic with in situ sampling and
characterization of the bioaerosol in the urban area. The measurements, data processing, and
decision-making aimed at preventing further atmospheric contamination should be performed in a
near-real-time mode, which imposes certain demands on the typical LIDAR schematics, including
long-range sensing as a critical parameter, especially over large areas (10 — 100 km?). In this
chapter, we describe experiments using a LIDAR schematic allowing near-real-time long-distance
measurements of urban bioaerosol combined with its ground-based sampling and physicochemical

and biological studies.
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