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IIYB/IUKAIIUH B PEOQEPUPAHHU CIIHCAHHUA H HH/ITEKCUPAHH B
CBETOBHOH3BECTHH BA3H JIAHHHU C HAYYHA HH®OPMAILTUA
(WEB OF SCIENCE AND SCOPUS)

1. Petrova, D., Georgieva, T., Chaneva, G., Zhiponova, M. (2024). Solvent-dependent
antibacterial activity of Nepeta nuda leaf extracts. Ecologia Balkanica, 16 (1), 167-173.
ISSN: 1314-0213, 1313-9940. http://eb.bio.uni-plovdiv.bg. STR2023=0.167 (Q4)

Pe3rome

JleueOHOoTO pacrenue Nepeta nuda L. (M3BeCTHO KaTo ,roja KOTEIIKa MEHTa ‘) ce
XapakTepusupa ¢ pa3iuyHu OUOJIOTMYHU aKTUBHOCTU TMOPAJW BHCOKOTO CHABP)KAHHUE Ha
TEpIIeHU, UPUAOUAN M (EHOJIHH ChEAMHEHUS. B HACTOAMIOTO HM3CIEBaHE aHAIM3UPAXME
AaHTUMHUKpPOOHATa aKTUBHOCT Ha EKCTPaKTU OT Jucta Ha N. nuda cpeury 16 doBemku
MATOr€HHU MUKPOOPTaHW3MU. AHTUMHUKpPOOHATa €(EeKTHUBHOCT Ha EKCTpAaKTUTE OoT N. nuda e
u3cle/BaHa B 3aBUCHUMOCT OT TSAXHOTO NPUTOTBSIHE, 4Ype3 IpuUjlaraHe Ha MObPBUYHU
eKCTpaKuoHHN pasztBoputenu (xjaopodopm/Chl u meranon/Met) U ChOTBETHUTE BTOPHYHU
pa3TBOPUTENH 3a pa3TBapsHe Ha cyxuTe nbpBUUHU ekcTpaktu (Chl, Met), cpuio Taka H2O u
mumerwicynpokcu/DMSO.  [lpunoxeHuar MeTtox Ha AWCKOBa JU(Y3Hs IO3BOJISBA
U3MapsiBaHe Ha Pa3TBOPUTENS MPEIU KOHTAKT C OaKTepuuTe, Taka ue MoXe J1a ObJe OolleHeHa
e(pEeKTHBHOCTTA Ha EKCTPAXUPAHHUTE MOJISIPHU U HEMOJISIPHU BTOPHYHHU METa0b0ouTH OT N. nuda.
Cyxure Met u Chl ekctpakTu moka3Bar a00pa pa3TBOPUMOCT B CHOTBETHHTE BTOPUYHH
pastBoputenu Met, Chl u DMSO, noxkaro H>O wu3riexna HENOAXOASI pPa3TBOPHUTEIL.
ExcrpakTuTe OT N1icTa MOKa3BaT aKTUBHOCT KbM 6 OT TeCTBaHUTE 15 OakTepuu U HE € OTKpUTA
MPOTHUBOTHOMYHA AKTUBHOCT. Y CTAHOBEH € BHCOK MHXMOUTOpPEH €(PEeKT MpU M3IOJI3BaHE Ha
Met u Chl pasrBopurenu, nokato H>O excrpakTuTe ca HeakTHBHU. baxtepuure
Staphylococcus aureus n Acinetobacter calcoaceticus noka3Bar Hali-CUJIHA YYBCTBUTEIIHOCT
kbM Chl exctpaktu. Haif-mogatnuBu Ha excrio3uiins Ha Met ekcTpaktu ce okasBaT Bacillus
subtilis u A. calcoacetisus. Hue 3akiarounxme, 4e U3MOI3BaHETO HAa Pa3TBOPUTENH C pa3iyHa
MOJIIPHOCT YCIsl J1a W3BJIeYe AHTUMHKpOOHUTE BemecTBa oT N. nuda. CnemoBaTerHO
MOJTyYEHUTE €KCTPAKTH MOTraT Ja ObJAT MOIBIHUTEIHO W3CIEIBAHH 33 MPUIIOKEHHE KaTo
OMOKOHTPOJIMpAILM ar€HTH, €CTECTBEHN KOHCEPBAHTHU U 32 MEIULIMHCKH LIENH.

Abstract

The medicinal plant Nepeta nuda L. (known as ‘naked catmint’) is characterized by various
biological activities due to the high content of terpenes, iridoids and phenolic compounds. In
the present study, we analysed the antimicrobial activity of N. nuda leaf extracts against 16
human pathogenic microorganisms. The antimicrobial efficiency of N. nuda extracts was
investigated depending on their preparation by applying primary extraction solvents
(chloroform/Chl and methanol/Met), and the respective secondary solvents for dissolving the
dry primary extracts (Chl, Met), as well as H>O and dimethyl sulfoxide/DMSO. The applied
disk-diffusion method allowed evaporation of the solvent prior contact to the bacteria, and the
effect of extracted N. nuda polar and non-polar secondary metabolites could be evaluated. The
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dry Met and Chl extracts showed good solubility in the respective secondary solvents Met, Chl
and DMSO, while H>O appeared as inappropriate solvent. The leaf extracts showed activity to
6 of the tested 15 bacteria and no antifungal activity was detected. High inhibitory effect was
established when using Met and Chl solvents, while the H,O extracts were inactive. The
bacteria Staphylococcus aureus and Acinetobacter calcoaceticus showed the strongest
sensitivity to Chl extracts. The most susceptible to exposure of Met extracts turned out to be
Bacillus subtilis and A. calcoacetisus. We concluded that the use of solvents with different
polarity succeeded to extract N. nuda antimicrobial substances. Therefore, the obtained extracts
could be further explored for application as biocontrol agents, natural preservatives and for
medicinal purposes.

2. Georgieva, Zh., Karcheva, Z., Petrova, D., Zhiponova, M., Toshkova-Yotova, T.,
Chaneva, G. (2024). Changes of Growth and Bioactive Potential of the Cyanoprokaryote
Arthronema africanum under the Influence of Light. Oxidation Communications, 47 (1), 76-
87. ISSN: 0209-4541. SJR2023=0.180 (Q4)

Pe3rome

Hacrosioro npoyuBaHne u3cieiBa BIMSHUETO Ha KAYECTBOTO Ha CBETJIMHATA BbPXY pacTexa
U OMOaKTUBHHMTE CBOMCTBAa Ha MHKPOBOAOpAcIOTO Arthronema africanum. Ilpocnenen e
epeKThT Ha 5 pa3IMYHU CBETIMHHH (POPMYIIH - CHHSI, YepBEHA, YePBEHO/CHHS, Os10/depBeHa
u Osana cBeTMHa (KaTo KOHTpousa). Hali-uHTeH3MBEH pacTex ce HabmiojgaBa MPU CHUHATA
CBETJIIMHA, JIOKATO CKOPOCTTAa Ha PacTeX € Hal-IOTUCHAT NpPU YEPBEHUS M OsI10/depBEeHUs
BapuaHT. He e ycTaHoBeHa cTpora Bpb3Ka MEXAy aKyMmyjlalusTa Ha CYXOTO TErJio U
CHIBPKAHUETO HA MMPOTEUHH U NUTMEHTH. Haif-roisiMo KoamdecTBo OenThlM B OMomacara ce
JOCTUTA IIPU YepBEHO/CHHATA U Oso/uepBeHa cBeiinHa — 23% u 30% Hax koHTponata. OcBeH
TOBA, HAM-CHUJIHO YBETMYEHUE B MUTMEHTHOTO CHIBbpPXKAaHUE (XIOPOPWI @ U KApOTCHOU M) €
PETUCTPUPAHO B CHHUTE U YEPBEHO/CUHUTE BapUAHTH. 3a pa3iHKa OT TsIX, OMOCHHTe3aTa Ha
UTMEHTH C€ IOBJIMSABA Hal-HEraTUBHO OT uYepBEeHATa CBEeTIIMHA. (DUKOOWIUNPOTEHHH —
aO(QUKOLMAaHUH U (PUKOIMAHUH, 0sIXa CHJIHO YBEJIWYEHHU INPH CHHATA CBETJIMHA — TAXHOTO
KOJMYECTBOTO € IMOBEYe OT 3 IBbTU MO-BHCOKO OT KOHTPOJHOTO. MexayBpemeHnHo, R/B
CBETJIMHATA CBILO JOBEAE IO MOBHUIIEHO HATPyNBaHEe Ha (PUKOOMIMMIPOTEHH, OCOOEHO Ha
ano¢puKoMaHuH. AHTHOKCHJAaHTHATa aKTUBHOCT Ha A. africanum ce OBIUsABa 3HAUUTEIHO OT
cBeTiuHarta. Haii-Bucoku HUBa Ha GeHONH, (PJIaBOHOMIU U 00111a aHTHOKCUAAHTHA aKTUBHOCT
€ YCTaHOBEHO B QJIKOXOJHUS €KCTPAKT, MOJIy4eH OT Onomaca. BoIHUAT eKCTpakT ocraBa mo-
MaJIKO aKTMBEH, HO BCE IIaK IOKa3Ba MO-BUCOKM aHTMOKCHJIAHTHHU CBOWCTBA, B CPABHEHHE C
KyJlTypajHaTa cpeaa. Te3u pe3ynraTd MoraT jaa ObJaT OCHOBaTedHa NpUYMHA 3a IIO-
HATaTBIIHO M3ClIe/IBAHE Ha e(peKkTa Ha KayecTBOTO Ha CBETJIMHATa BBPXY pacTexa Hu
OMOAaKTUBHOTO JCUCTBUE HA Arthronema africanum, 0COOEHO KOTATO 1IETa € Ja C€ MOCTUTHE
MOBMILIEHO HATPYIIBaHE Ha PUKOOMIIMIIPOTEUHHU.

Abstract

The present study investigated influence of light quality on growth and bioactive properties of
microalga Arthronema africanum. The effect of 5 different light formulas — Blue, Red,
Red/Blue, White/Red and White light (as control), was investigated. The most intensive growth
was observed under Blue light, while growth rate was most suppressed in the Red and
White/Red variants. No strict correlation between dry weight accumulation and protein and
pigment content was found. The highest amount of protein in the biomass was reached under
Red/Blue and White/Red light — 23% and 30% above the control. Further, a strongest increase
in pigment content (chlorophyll @ and carotenoids) was registered in the Blue and Red/Blue
variants. In contrast, pigment biosynthesis was affected most negatively by the red light.
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Phycobiliproteins — allophycocyanin and phycocyanin, were highly increased under Blue light
— their amount was more than 3 times higher than the control. Meanwhile, R/B light also led to
enhanced phycobiliprotein accumulation, especially of the allophycocyanin.

Antioxidant activity of A. africanum was significantly affected by light. The highest amount of
phenols, flavonoids and total antioxidant activity was found in the alcoholic extract obtained
from the biomass. The aqueous extract remained less active, but still showed higher antioxidant
properties compared to the culture medium. These results could be an essential reason for
further study of the effect of light quality on growth and bioactive performance of Arthronema
africanum, especially when the aim is to achieve increased phycobiliprotein accumulation.

3. Zhiponova, M., Yordanova, Zh., Zaharieva, A., Ivanova, L., Gasi¢, U., Misi¢, D., Anici¢,
N., Skori¢, M., Petrovi¢, L., Rusanov, K., Rusanova, M., Mantovska, D., Tsacheva, 1., Petrova,
D., Yocheva, L., Hinkov, A., Mihaylova, N., Hristozkova, M., Georgieva, Zh., Karcheva, Z.,
Krumov, N., Todorov, D., Shishkova, K., Vassileva, V., Chaneva, G., Kapchina-Toteva, V.
(2024). Cytokinins Enhance the Metabolic Activity of in vitro-grown Catmint (Nepeta nuda
L.). Plant Physiology and Biochemistry, 214, 108884. ISSN: 0981-9428, 1873-2690.
https://doi.org/10.1016/j.plaphy.2024.108884. 1F2023=6.1, STR2023=1.252 (Q1)

Pe3ome

OUTOXOPMOHUTE LUTOKMHUHU Ca OCHOBHU MEIUATOPH Ha Pa3BUTHETO M EKOJOTHMYHATa
CUTHAJIM3alus, TJIABHO N0 BPEME Ha KJIETHUYHOTO JIEJIEHE U €HJIOPUTHUTE B3aUMOJEUCTBUS,
Hapel ¢ Ipyru mnpoiecu. Kato ce uma npeaBua orpaHMYEHUTE MO3HAHUS 32 PETyIATOPHUTE
MEXaHU3MH, KOUTO BIMSAT BbPXY pacTeka U OMOaKTUBHOCTTA Ha JiedeOHOTO pacTeHue Nepeta
nuda (Lamiaceae), HallieTo U3cieBaHe UMAIIIE 3a 1)1 Ja IPOyYU KaK [IUTOKMHUHUTE BIUSISAT
BbpPXY METa0OJUTHUS CTAaTyC Ha pacTeHHETo. EK30reHHOTO npujaraHe Ha aKTUBHU
UUTOKUHUHOBU (OPMU BBPXY in vitro N. nuda MeXTyBB3NUITA, CTUMYJIHMpa WHTECH3UBHO
oOpazyBaHe Ha Kaixyc W de novo pereHepanus Ha H3ABHKH, KOETO BOJAU IO 3HAYUTEITHO
yBelnyaBaHe Ha Ouomacata. To3u mpoliec BKIIOYBA HATPYIIBaHE HA OKCUIAHTH, KOUTO Osixa
OTCTPaHEHM OT NEepPOKCUIa3u, M3MoJ3Baiiku (eHonu karo cyocrtpatu. KamycHata ThbKaH,
oOpa3yBaHa mpu A00aBSHETO HA UTOKUHUHBT 6-OeH3mnamuunonypu (BAP), neiictBa karo
OTTOK 3a 3aXapH U (E€HOJIH 10 BpeME Ha pa3NpeesIEHNeTO Ha XPaHUTETHUTE BEILIECTBA MEXY
XpaHUTENHATa Cpella U pereHepupaHuTe pacTeHus. B choTBeTCTBHE C TOBA, IIUTOKMHHUHBT
3HAYUTEIIHO [TOBUIIIABA ChIBPKAHUETO Ha MOJIIPHU META00IUTH U TEXHUTE ChOTBETHH in Vitro
OMOJIOTUYHU aKTUBHOCTH, B CPABHEHHE C i1l Vitro HETPETUPAHUTE U TUBOPACTSIIUTE PACTECHUSI.
Menuupanoro or BAP nHarpynBaHe Ha OCHOBHM (DEHOJHU METabOIMTH, PO3MapUHOBA
kucenuHa (RA) u kadeena xucenuna (CA), chOTBETCTBa Ha BapHallMMTEe B HUBaTa Ha
eKCIIpecusi Ha TEeHMTE, y4acTBallld B TsAXHaTa OuocuHTe3a. IIpoTmBOMOIOXKHO, HE Oelie
3acerHaTo 3HAUMTEIHO HATPYNBAaHETO HAa HPUIOUIM U EKCIpecusita Ha CHOTBETHUTE
OMOCHMHTETMYHU TeHU. B 3akiioyeHuwe, HAIIETO IMpPOyYBaHE U3SICHM MEXaHM3Ma Ha
[IUTOKUHUHOBOTO JeiicTBUE B N. nuda in vitro Kyntypa U A€MOHCTpHUpA CBOS MOTEHIIMAM 3a
CTUMYJIMpaHe Ha IPOU3BOJCTBOTO HA OMOAKTUBHU CheAMHEHUs. Te31 3HaHus OMXa MOTIJH Ja
CIIy’)KaT KaTo OCHOBA 3a MO-HATATBIIHU U3CIIEBAHUS 3a BH3JICHCTBHETO HAa OKOJIHATA Cpena
BBPXY MPOYKTUBHOCTTA HA PACTCHUSTA.

Abstract

The phytohormones cytokinin are essential mediators of developmental and environmental
signalling, primarily during cell division and endophytic interactions, among other processes.
Considering the limited understanding of the regulatory mechanisms that affect the growth and
bioactivity of the medicinal plant Nepeta nuda (Lamiaceae), our study aimed to explore how
cytokinins influence the plant’s metabolic status. Exogenous administration of active cytokinin
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forms on in vitro N. nuda internodes stimulated intensive callus formation and de novo shoot
regeneration, leading to a marked increase in biomass. This process involved an accumulation
of oxidants, which were scavenged by peroxidases using phenolics as substrates. The callus
tissue formed upon the addition of the cytokinin 6-benzylaminopurine (BAP) acted as a sink
for sugars and phenolics during the allocation of nutrients between the culture medium and
regenerated plants. In accordance, the cytokinin significantly enhanced the content of polar
metabolites and their respective in vitro biological activities compared to untreated in vitro and
wild-grown plants. The BAP-mediated accumulation of major phenolic metabolites,
rosmarinic acid (RA) and caffeic acid (CA), corresponded with variations in the expression
levels of genes involved in their biosynthesis. In contrast, the accumulation of iridoids and the
expression of corresponding biosynthetic genes were not significantly affected. In conclusion,
our study elucidated the mechanism of cytokinin action in N. nuda in vitro culture and
demonstrated its potential in stimulating the production of bioactive compounds. This
knowledge could serve as a basis for further investigations of the environmental impact on
plant productivity.

4. Mantovska, D., Zhiponova, M., Petrova, D., Alipieva, K., Bonchev, G., Boycheva, 1.,
Evstatieva, Y., Nikolova, D., Tsacheva, 1., Simova, S., Yordanova, Zh. (2024). Exploring the
Phytochemical Composition and Biological Potential of Balkan Endemic species Stachys
scardica Griseb. Plants-Basel, 13(1), 30. ISSN: 2223-7747. https://doi.org/10.3390/
plants13010030. 1F2023=4.0, STR2023=0.795 (Q1)

Pe3iome
Stachys scardica Griseb. e OankaHCKU eHJAEMUYEH BUJ, BKIIOYEH B UepBeHaTa KHUTA Ha
bearapuss ¢ npupomosamuTeH craryc ,3actpameH . Ilocturmato €  ycmemmHo

MUKpOpa3MHOXkaBaHe BbpXy MS cpena, ¢ nobdasen 1,5 mg/L 6ensunanenus (BA), mocnensano
OT ex Vitro ajanrtanus B €KCHEPUMEHTAJHO IOJje, KoeTo AoBene 10 92% pereHepupaHu
pactenus. C momolura Ha sApeHO-MarHUTeH pe3oHanc (SAMP) ca wunentudunmpanu
(heHUIeTaHOUIHN TJIMKO3UIM (BepOacko3ui, JeBKocenTo3us A), (EHONHH KHCEIUHH
(xmoporeHoBa kucenuHa), upuaouan (amoderonnko3ua U §-OAc-xapmaruj) M amkaaougu
(TpuroHenuH), XapakTepHHU 3a pacreHusita OT poxa Stachys. HabGmiomaBa ce BHcOKa
AHTHOKCHJIaHTHA M pajJHKan-ylaBsila aKTUBHOCT, KakTO B in situ, Taka U B ex Vitro
aKIMMaTU3UpaHu pacTeHus S. scardica, KOETO Kopemupa C JOKJIaJBaHUTE BUCOKH
KOHIIEHTpalluu Ha o0mu GeHonu u (HIaBOHOMAM B TE3M BapUaHTU. Ex vitro ajmanTupaHHUTe
pacTeHus, CBIIO TOKa3BaT Jgo0pe JaeduHHpaH MPOTUBOBB3MAIMTENCH MOTEHIHAT,
JI€MOHCTPHPAKU BHCOKAa WMHXMOMTOpHA aKTUBHOCT CpeIly CHCTeMaTa Ha KOMILJIEMEHTA.
[Ipunaraiiku merona Ha auckoBaTa Audy3us € mocturHar 100% wuuxuOuTOopeH edexT, B
CpaBHEHHE C TOJ0XKUTEITHUTE AHTUOMOTUYHU KOHTPOJIH cpelty Staphylococcus epidermidis n
Propionibacterium acnes, n ymepeHa akTUBHOCT cpeuty Bacillus cereus. Unayuupanure in
Vitro M ex vitro MOJICIIHA CUCTEMHU MOTaT Jia TIO3BOJIAT OMa3BaHeTo Ha S. scardica B IpupoaaTa
U Ja TpeUIoKaT ObJeIN BH3MOXKHOCTH 3a IIeJIeHacoueHa OMOCHHTe3a Ha IEHHH BTOPUYHH
MeTaboNMUTH, C TOTEHIUMATHU TPUIIOKEHUS BBHB (hapMmaleBTHUHATA W KO3METHYHATA
MPOMHIIUICHOCT.

Abstract

Stachys scardica Griseb. is a Balkan endemic species listed in The Red Data Book of Bulgaria
with the conservation status “endangered”. Successful micropropagation was achieved on MS
medium supplemented with 1.5 mg/L benzyladenine (BA), followed by a subsequent ex vitro
adaptation in an experimental field resulting in 92% regenerated plants. Using nuclear magnetic
resonance (NMR), phenylethanoid glycosides (verbascoside, leucosceptoside A), phenolic
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acids (chlorogenic acid), iridoids (allobetonicoside and 8-OAc-harpagide), and alkaloids
(trigonelline) were identified, characteristic of plants belonging to the genus Stachys. High
antioxidant and radical scavenging activities were observed in both in situ and ex vitro
acclimated S. scardica plants, correlating with the reported high concentrations of total phenols
and flavonoids in these variants. Ex vitro adapted plants also exhibited a well-defined anti-
inflammatory potential, demonstrating high inhibitory activity against the complement system.
Employing a disk diffusion method, a 100% inhibition effect was achieved compared to
positive antibiotic controls against Staphylococcus epidermidis and Propionibacterium acnes,
with moderate activity against Bacillus cereus. The induced in vitro and ex vitro model systems
can enable the conservation of S. scardica in nature and offer future opportunities for the
targeted biosynthesis of valuable secondary metabolites, with potential applications in the
pharmaceutical and cosmetic industries.

5. Zaharieva, A., Rusanov, K., Rusanova, M., Paunov, M., Yordanova, Zh., Mantovska, D.,
Tsacheva, 1., Petrova, D., Mishev, K., Dobrev, P., Lacek, J., Filepova, R., Zehirov, G.,
Vassileva, V., Misi¢, D., Motyka, V., Chaneva, G., Zhiponova, M. (2023). Uncovering the
Interrelation between Metabolite Profiles and Bioactivity of In Vitro- and Wild-Grown Catmint
(Nepeta nuda L.). Metabolites, 13(10), 1099. ISSN: 2218-1989.
https://doi.org/10.3390/metabo13101099. 1F2023=3.4, STR2023=0.903 (Q2).
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Nepeta nuda L. e neuyeOHO pacTeHuwe, OOraro Ha BTOPUYHU METAOOJHUTH, CIY>KEIIH 3a
NPUBIMYAHE HA ONpAIIMTENIM W BB3MHPAHE HA TPEBOMACHUTE JKUBOTHU. DeHonmure u
upunouaute Ha N. nuda ca 0OCTONHO W3CIEABaHHU, MOPAAU TAXHOTO OIArOMPHUSITHO
BB3/ICHCTBHE BHPXY YOBEIIKOTO 3/[paBe. ToBa mpoyuBaHe M3CIeBA XUMHUYHHUTE MPO(HIN Ha
in vitro m nuBopacTsaImM pacteHus N. nuda (1BEeTS W JUCTa) 4Ype3 METabOJIOMEH aHalu3,
u3non3Baiiku razoBa xpomartorpaduss u Maccnekrpomerpus (GC-MS). IIspBoHauaNHO
MPOYYHXME PA3IUKUTE B ChCTaBa Ha JICTJIMBUTE BEIIECTBA B i Vifro KYITUBUPAHU PACTCHUS,
CpaBHSIBAMKH TH C IIBETS W JIUCTA OT PACTCHHUS, PACTAIIN B €CTECTBEHA Cpe/ia. XapaKTePHHUSAT
upugous 4a-,7-,7a- -HeneTaNakTOH € CUJIHO MPEJCTaBeH B in Vitro pacTeHUs U B I[BETOBE Ha
pacTeHus OT MPUPOTHUTE MOMYIIALNH, JTOKATO MOBEYETO OT MOHOTEPIIEHUTE TpeodIiagaBar B
JUCTaTa Ha JUBOPACTSIIM pacTeHus. W3BecTHUTE in Vitro OWOIOTWYHH aKTUBHOCTH,
BKJIIOYBAIM AHTHOKCHJAHTEH, aHTHUBUPYCEH, AaHTHOAKTEpPHAJeH MOTEHINAN, 3aeJHO C
HOBOOIIEHEHHUTE MPOTUBOBB3MATIUTEIHN €(PEKTH, IIOKA3BAT M1OCIEA0BATEIHH BPB3KH € 00II0TO
ChJIbpKaHuE Ha (PEHOIH, PEAYLIUPALIH 3aXapy U UICHTU(GULIPAHUTE METAOOIUTHU TPODUIN
B MOJISIPHU (OPTaHUYHU KUCETMHHN, aMUHOKHUCEITMHHU, aJTIKOXOJIH, 3aXapH, (JEHOIH ) U HETIOJISIPHU
(MacTHU KHCENIMHH, alKaHH, creponn) ¢ppakiuuu. Husata Ha GUTOXOPMOHUTE ca onpeaeeHn
YW KOJHMYECTBEHO, 3a Ja C€ HampaBH H3BOJ 3a pEryJaTOPHUTE MbTHUINA, YIPaBISBAIIU
(UTOXMMUYHOTO TIPOW3BOJCTBO. BCHUYKM TONyYeHHM JaHHM W3THKBAT IOTCHIMANA Ha
ChEIMHEHUSTA, KOUTO JIOMPUHACAT 32 OMOAKTUBHOCTTA Ha N. nuda.

Abstract

Nepeta nuda L. is a medicinal plant enriched with secondary metabolites serving to attract
pollinators and deter herbivores. Phenolics and iridoids of N. nuda have been extensively
investigated because of their beneficial impacts on human health. This study explores the
chemical profiles of in vitro shoots and wild-grown N. nuda plants (flowers and leaves) through
metabolomic analysis utilizing gas chromatography and mass spectrometry (GC-MS).
Initially, we examined the differences in the volatiles’ composition in in vitro-cultivated shoots
comparing them with flowers and leaves from plants growing in natural environment. The
characteristic iridoid 4a- ,7- ,7a- -nepetalactone was highly represented in shoots of in vitro
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plants and in flowers of plants from nature populations, whereas most of the monoterpenes
were abundant in leaves of wild-grown plants. The known in vitro biological activities
encompassing antioxidant, antiviral, antibacterial potentials alongside the newly assessed anti-
inflammatory effects exhibited consistent associations with the total content of phenolics,
reducing sugars, and the identified metabolic profiles in polar (organic acids, amino acids,
alcohols, sugars, phenolics) and non-polar (fatty acids, alkanes, sterols) fractions.
Phytohormonal levels were also quantified to infer the regulatory pathways governing
phytochemical production. The overall dataset highlighted compounds with the potential to
contribute to N. nuda bioactivity.

6. Petrova, D., Gasi¢, U., Yocheva, L., Hinkov, A., Yordanova, Z., Chaneva, G., Mantovska,
D., Paunov, M., Ivanova, L., Rogova, M., Shishkova, K., Todorov, D., Tosheva, A., Kapchina-
Toteva, V., Vassileva, V., Atanassov, A., Misi¢, D., Bonchev, G., Zhiponova, M. (2022).
Catmint (Nepeta nuda L.) Phylogenetics and Metabolic Responses in Variable Growth
Conditions.  Frontiers in  Plant  Science, 13, 866777. ISSN: 1664-462X.
https://doi:10.3389/fpls.2022.866777. IF2022=5.6, STR2022=1.231 (Q1).

Pe3rome

Nepeta nuda (xotemika MeHTa; Lamiaceae) € MHOTOTOJIMIITHO JICUEOHO PACTEHHE C HIUPOKO
reorpadcko pasnpoctpanenue B EBpoma u Asus. ToBa u3cienBaHe mbpBO XapaKTepuupa
TaKCOHOMMYHAaTa no3uuus Ha N. nuda, n3non3Baiiku texuukara Ha JIHK Oapkonupane. Toit
KaTo Jie4ueOHUTE pacTeHHsi ca Ooratu Ha BTOPUYHU METAOOJIUTH, JONPHUHACSINU 33 TEXHUS
aJanTUBEH UMYHEH OTTOBOP, HUE U3CIIeIBaXME METa0OJIMTHOTO IpHCcoco0siBane Ha N. nuda,
IpU TPOMEHIIMBHU YCIOBUA. Upe3 cpaBHUTENIEH aHalW3 Ha JUBOPACTSINUA W in Vitro
KYJITUBHPAHU PACTCHUS, HUE OIICHIUXME ITPOMSHATA BB ()CHOTHUTE ¥ UPUIOUTHU CHCIUHCHUS
U CBBP3aHHUTE C TAX UMYHHH eQeKkTu. J[MBOpacTALIUTEe pacTeHHs] OT pPa3IWYHU MecTa B
Beirapust chabpKaT pa3inyHA KonndecTBa (DEHOJTHHM ChEIMHEHHUS, MPOSBSIBAIIN CE C 0010
yBEJIMYEHHE B IIBETOBETE, B CPABHEHHE C JIUCTATa, JOKATO CHJIHO HamMalleHue ce HaOroAaBa B
in vitro pacrenusta. [lomoOHa TeHIeHIWs ce HaONIOJaBa W TpPH AaHTHOKCHUIAHTA U
aHTHXEpIeCHa aKTUBHOCT Ha EKCTPaKTUTE. AHTUMUKPOOHHUAT MOTEHIMAl o0adye € MHOTO
CXOJIeH, HE3aBHCHUMO OT yCJIOBHATA Ha pacTeX. AHAIM3BT Ha €KCTPAKTHUTE OT N. nuda nosene
1o uaeHTuuIrpaHeTo Ha 63 CheIUMHEHUs, BKIIOYUTETHO (DEHOIHN KUCEIMHU U IPOU3BOIHU,
¢dmaBoHOMAM W HpHIouIU. KOIMYeCTBEHOTO OmNpeseNssHe Ha ChIbp)KaHWEeTO Ha 21 meneBu
ChEIMHEHUS MTOKa3a TAXHOTO OOII0 HaMalleHUE B €KCTPAKTUTE OT in Vitro pacTeHHS U caMo €
yBenudeHa crnernupuuno depynonata kucenuna (FA). KynruBupaneTo Ha in vitro pacTeHus
MIPH Pa3UYHO KAaYeCTBO M MHTEH3UTET HA CBETIMHA TO0Ka3a, Y€ TE3W BapUpPAIlU CBETIUHHU
YCIIOBHSI TIPOMEHST CHABPKAHUETO HAa OWOAKTUBHU CBHEAMHEHUS, KaTo €cKynuH, FA,
po3MapvHOBAa  KHUCEIWHA, I[MPCUMApUTUH, HAPUHTEHWH, pYTHUH,  H30KBEPIIETHH,
eTHJICOKCUIIOTAHOBA KHCEJIHMHA, XJIOPOTEeHHA KucenuHa. [lo TO3W HauWH, TOBa NpPOYYBaHE
reHepupa HoBa MHGOpPMAITUS 3a PEeryIUpaHeTo Ha MPOIYKTUBHOCTTA HAa N. nuda, ¢ moMoIira
Ha CBETJIMHA W JIPYTd YCIOBHs Ha KyJATHBHpaHE, KOMTO Morar jaa ObJaT W3IOJ3BaHU 3a
OMOTEXHOJIOTMYHH LIEJIH.

Abstract

Nepeta nuda (catmint; Lamiaceae) is a perennial medicinal plant with a wide geographic
distribution in Europe and Asia. This study first characterized the taxonomic position of N.
nuda using DNA barcoding technology. Since medicinal plants are rich in secondary
metabolites contributing to their adaptive immune response, we explored the V. nuda metabolic
adjustment operating under variable environments. Through comparative analysis of wild-
grown and in vitro cultivated plants, we assessed the change in phenolic and iridoid
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compounds, and the associated immune activities. The wild-grown plants from different
Bulgarian locations contained variable amounts of phenolic compounds manifested by a
general increase in flowers, as compared to leaves, while a strong reduction was observed in
the in vitro plants. A similar trend was noted for the antioxidant and anti-herpesvirus activity
of the extracts. The antimicrobial potential, however, was very similar, regardless the growth
conditions. Analysis of the N. nuda extracts led to identification of 63 compounds including
phenolic acids and derivatives, flavonoids, and iridoids. Quantification of the content of 21
target compounds indicated their general reduction in the extracts from in vitro plants, and only
the ferulic acid (FA) was specifically increased. Cultivation of in vitro plants under different
light quality and intensity indicated that these variable light conditions altered the content of
bioactive compounds, such as aesculin, FA, rosmarinic acid, cirsimaritin, naringenin, rutin,
isoquercetin, epideoxyloganic acid, chlorogenic acid. Thus, this study generated novel
information on the regulation of N. nuda productivity using light and other cultivation
conditions, which could be exploited for biotechnological purposes.

7. Mantovska, D., Petrova, D., Yocheva, L., Yordanova, Zh. (2022). Comparative
Determination of Antimicrobial Activity of the Balkan Endemic Species Stachys thracica
Davidov During the Process of ex situ Conservation. Bio Risk, 17,357-365. ISSN: 1313-2644,
1313-2652. https://doi.org/10.3897/biorisk.17.77484. STR2022=0.297 (Q2)

Pe3ome

Stachys thracica Davidov — Tpakuiicka paHUIUCT € OalKaHCKO E€HJAEMHUYHO pacTeHue,
BKJIKOYEHO B UepBeHaTa KHUIa Ha bbirapus ¢ mpupoao3aliuTeH CTaTyc ,,paabK . Pactenusarta
oT pox Stachys umatr Ibira UCTOpUs Ha yrnoTpeda 3a JieueHHe Ha pasInyHU 3a00JsBaHMS,
BB3IAINUTEIHN ChCTOSHHUS, KAIIUTUIIA, 3B, TEHUTATHA TYMOPH U nHGeKkTHpanu panu. [lopaan
OrPaHUYEHOTO MYy paslpocTpaHeHue, HH(opManusaTa 3a OHOJOrMYHATa AaKTHUBHOCT U
XUMHUYHUS CbCTaB Ha S. thracica e pocta ockbiHa. llenta Ha HACTOSAIIOTO W3CIEJBAaHE €
CPAaBHUTEJIHO ONpEJeNsHe Ha aHTUMUKpOOHAaTa aKTUBHOCT Ha METaHOJOBU EKCTPAKTH,
TIOJTYYEHU OT in Situ TWABH, in Vitro KyITUBUPAHU U ex Vitro alaliTUpaHu pacTeHus S. thracica.
In vitro XyATypu OT TPAaKUHCKUSI PaHWIUCT ce MOoAIbpkaT B MS cpena 6e3 XOpMOHU U NPHU
KOHTPOJIMPAHU YCJIOBHUS Ha OKOJHaTa cpefa. MEeTaHOJNIOBUTE €KCTPAaKTH OT in Situ, in Vitro
KYJITUBUPAHU U ex Vitro aJalTUpaHU pacTeHus S. thracica ca akTHBHU IIaBHO cpeiy I'pam-
oTpunatenuu Oaktepur. UM TpuTe ekcTpakTa IOKa3axa €JIHaKBa aKTUBHOCT CpeILly
Acinetobacter calcoaceticus. Cb31aBaHETO Ha in Vitro KynITypa U MOCIeIBalloTo i afanTupaHe
B ex Vitro ycClOBUs Cc€ OKa3a MOJXOMSI alTepHATHUBEH MOJIXOJ 3a ex sifu Oma3BaHeTo Ha S.
thracica, KakTo U 3a U3ClieIBaHe Ha HEroBaTra OMOJIOTMYHA AKTUBHOCT.

Abstract

Stachys thracica Davidov — Thracian woundwort is a Balkan endemic plant included in The
Red Data Book of Bulgaria with conservational status “rare”. The plants from genus Stachys
have a long history of use to treat various diseases, inflammatory conditions, coughs, ulcers,
genital tumors, and infected wounds. Due to its limited distribution the information on the
biological activity and chemical composition of S. thracica is rather scarce. The aim of the
present research is the comparative determination of the antimicrobial activity of methanolic
extracts obtained from in situ wild, in vitro cultivated and ex vitro adapted S. thracica plants.
The in vitro shoot culture of the Thracian woundwort was maintained in hormone-free MS
medium under controlled environmental conditions. The methanolic extracts from in situ, in
vitro cultivated and ex vitro adapted S. thracica plants were active mainly against Gram-
negative bacteria. All three extracts showed equal activity against Acinetobacter calcoaceticus.
The establishment of in vitro shoot culture and its subsequent adaptation in ex vitro conditions
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was an appropriate alternative approach for the ex situ conservation of S. thracica as well as
for the study of its biological activity.

8. Karcheva, Z., Georgieva, Zh., Tomov, A., Petrova, D., Zhiponova, M., Vasileva, L.,
Chaneva, G. (2022). Heavy Metal Stress Response of Microalgal Strains Arthronema
africanum and Coelastrella sp. BGV. BioRisk, 17, 83-94. ISSN: 1313-2644, 1313-2652.
https://doi: 10.3897/biorisk.17.77483. SIR2022=0.297 (Q2)

Pe3ome

Hacrosmoro npoyuBaHe cpaBHsBa peaklMsATa Ha CTpeC Ha JBa IlaMa MUKPOBOJOPACIHU —
Arthronema africanum (Cyanoprokaryota) u Coelastrella sp. BGV (Chlorophyta), cnen
TpeTHpaHE C TEKKH MeTald. AHaJIM3UPaHU ca MPOMEHHUTE B pacTeka Ha BOJOPACIIHTE,
MMUTMEHTUHOTO M OCENTHYHO ChAbpkaHue cien nodassHe Ha Cu, Cd u Pb (50 uM u 100 pM)
KbM XpaHuUTelHaTa cpena. YcraHoBeHo €, ye Cd u Pb 3HauuTenno mHxubupaTt pacrexa u
OenThuHaTa OMOCHHTE3a HA MHUKPOBOAOpaciuTe, HO eekThT Ha Cu ocTaBa 1mo-ciiabo u3paseH.
W npu nBara mama ce Habm0qaBa HaMalsiBaHE Ha XJIOPO(PWIHOTO ChIBbpP)KAHUE, JOKATO
CHIBbPKAHUETO Ha KApOTCHOHMIU 3HAUMTENHO C€ IOBHWIIaBa, 0co0eHO B Omomacara Ha
Coelastrella sp. BGV. lo6assineto Ha 100 pM Cd u 100 uM Pb xbM cpenata npenn3BUKBa
CHJTHO TIOKaYBaHE Ha MAJOHAMAJIIEX U/ B IBaTa MUKPOBOIOPACIIOBH Il1aMa, KOETO ChOTBETCTBA
Ha 3HAYUTEIIHO HApacTBaHE B AaKTHUBHOCTTA Ha CYMNEPOKCHAJIMCMyTa3aTa M KaranaszaTa.
AHTHOKCHIAaHTHUTE €H3UMHU C€ MPOMEHAT PAa3JIMYHO CIIEJ] M3JIaraHeTO Ha TEXKH METaJH.
AxtuBHoctTa Ha SOD B KileTkuTe Ha Arthronema africanum e Haii-cuiaHo noiusHa ot Cd, 3a
pasmuka ot Coelastrella sp. BGV, kpnero e cuinHo yBenuuerna ot 100 uM Pb. [Ipunaranero Ha
100 uM Cd u 100 uM Pb noumiaBa no no00eH HAaUMH aKTUBHOCTTA Ha KaTaja3aTa U B JBETE
MHUKpOBoOJiopaciu. M3cnenBanure miaMoBe IMOKa3BaT BHUCOK KamamuTeT 3a abcopOIus Ha
MeTaJHU HoHHU, ocoOeHo Ha Pb, koiito ce abcopbupa B no-romisma crened oT Cd u Cu. [Topanu
Ta3| MpUYMHA MPEANOI0KUXME, Y€ ABaTa BOAOPACcIoBH 1ama U no-crneuuanno Coelastrella
sp. BGV Moxe ycrenHo 1a ce U3MoJ3Bar 3a TpeTUpaHe Ha 3aMbPCEHH BOJHU U3TOUHUIIH.

Abstract

The present study compared the stress response of two microalgal strains — Arthronema
africanum (Cyanoprokaryota) and Coelastrella sp. BGV (Chlorophyta), after heavy metals’
treatment. Changes of algal growth, pigment and protein content were analyzed after adding
Cu, Cd and Pb (50 uM and 100 puM) to the nutrition medium. It was found that Cd and Pb
significantly inhibited growth and protein biosynthesis of microalgae, but the effect of Cu
remained less pronounced. In both strains, a decrease of chlorophyll content was observed,
while carotenoid content markedly increased, especially in Coelastrella sp. BGV biomass. The
addition of 100 uM Cd and 100 pM Pb to the medium caused a strong enhancement of
malondialdehyde in both microalgal strains, which corresponded to the significant increase of
superoxide dismutase and catalase activity. The antioxidant enzymes appeared to be differently
altered by heavy metals’ exposure. The activity of SOD in the Arthronema africanum cells was
most strongly affected by Cd, in contrast to Coelastrella sp. BGV that was highly increased by
100 uM Pb. The application of 100 uM Cd and 100 uM Pb increased in a similar manner
catalase activity in both microalgae. The strains that were studied showed a high absorption
capacity for metal ions, especially for Pb, which was absorbed largely than Cd and Cu. For that
reason, we assumed that both microalga and, in particular, Coelastrella sp. BGV, could be
successfully used for treatment of contaminated water bodies.
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9. Vasileva, 1., Toshkova-Yotova, T., Georgieva, Zh., Karcheva, Z., Petrova, D., Chaneva, G.,
Yocheva, L. (2021). Effect of Temperature and Light on the Biochemical Profile and
Antimicrobial Activity of Chroococcus sp. R-10 (Cyanoprocaryota). Oxidation
Communications 44(4), 723-736. ISSN: 0209-4541. SJR2021=0.216 (Q3)

Pe3rome

WscnenBan e HoBoW3onupaHus Obirapcku mwaHonpokapuor Chroococcus sp. R-1 3a
onpejeisiHe Ha MOAXOASIIMTE YCIOBHS 3a KYJATHBUpAHE W BIUSHUETO HA CBETJIMHATA U
TeMIIepaTypaTa BbpXy chCTaBa Ha Onomacara. lllaMbT ce OTriexaa ycremHo B TeMIepaTypeH
nuamna3oH 26°-35°C noka3Baiiku, 4e € TOJIEPAHTEH KbM MTO-BUCOK UHTEH3UTET Ha CBETJIMHATA.
MaxkcumanHusT 100uB, onydeH ot Chroococcus sp. R-10 crniex 336 yacoBo KynTuBHUpaHe, Mpu
oTuMaHK ycrnoBus (26°C u eqHoCTpaHHO ocBeTsiBane ¢ 132 umol potorn m2s ') e 10,3 gL
!, Buomacata chabpsxa 37% DW IpoTerH 1 Ho-BUCOKO KOJIMYIECTBO BhIVIeXHapaTu —42% DW.
Huckara temmeparypa U TMO-HUCKUAT MHTEH3UTET Ha CBETJIMHATa OJaronpusiTCTBAT
onocunTe3ata Ha QuroOununporenan — 10,8% DW, nokaro BHCOKHMST WHTCH3UTET Ha
CBETJIMHATA CTUMYJIMpA HATPYNBAHETO Ha JIMIIUIU B KiIeTkuTe — 16,4% DW.

[Ipu w3crenBaHe Ha AHTUMHUKPOOHATAa AKTHBHOCT HA HSIKOM BOJOPACIOBH EKCTPAKTH €
YCTaHOBEHO, Y€ EK30I0In3axapyuaHara Gpakius U KylITypaiHaTa cpeia 3asiBUXa 3Ha4UTeITHO
aHTUMHKPOOHO aelictBue cpemty Hskou I'pam (-) u I'pam (+) Oaxrepun, kakto u Candida
albicans. V1 nBeTe MUKPOBOAOPACIOBH MTPOOH ca 0COOCHO aKTUBHU cpetty Bacillus subtilis, HO
MoKazaxa pasiudHa e(QEeKTHBHOCT KbM JAPYTHTE€ TECT MHUKPOOPraHW3MHU. ETaHOIOBHAT
eKCTpakT uma camo (yHrucratuyHo aevicteue cpeuty Candida albicans. Kato 1o
Chroococcus sp. R-10 Moxe 51a ce cuuTa 3a €IMH OT Hal-I00pUTe MPOIYIICHTH Ha Oromaca,
cpen uuanonpokapuorure. lllambT pacre 6bp30, akyMyiupa rojieMu KOJIMYECTBA POTEUHU U
€K30TO0IM3axXapuIn, U MPOAYIHpa AHTUMUKPOOHH BEUIECTBA, KOETO MYy JaBa MPEIUMCTBO B
MOTEHIIUATHHU OBACIIU U3CIEeIBAHUS U OUOTEXHOIOTUYHH MPUITOKECHHUS.

Abstract

A newly isolated Bulgarian cyanoprokaryote Chroococcus sp. R-10 was studied to determine
the appropriate cultivation conditions and the effect of light and temperature on the biomass
composition. The strain was successfully grown in the temperature range 26-35°C, proving to
be tolerant to higher light intensity. Under optimal conditions (26°C and unilateral illumination
of 132 pumol photons m s7!), the maximum yield obtained from Chroococcus sp. R-10 was
10.3 g L', after 336 hours of cultivation. The biomass contained 37% DW protein and higher
amount of carbohydrates — 42% DW. The low temperature and lower light intensity favoured
the biosynthesis of phycobiliproteins — 10.8% DW, while high light intensity stimulated the
lipid accumulation in the cells — 16.4% DW. When studying the antimicrobial activity of some
algal extracts, it was found that exopolysaccharide fraction and culture medium expressed
significant antimicrobial activity against several Gr (—) and Gr (+) bacteria, as well as Candida
albicans. Both microalgal samples were particularly effective towards Bacillus subtilis, but
they had varying efficiency towards the other test-microorganisms. The ethanol extract showed
only fungistatic action against Candida albicans. In general, Chroococcus sp. R-10 may be
considered as one of the best biomass producers among the cyanoprokaryotes. The strain grows
rapidly, accumulates large amounts of protein and exopolysaccharide, and produces
antimicrobial substances, which gives it an advantage in potential future research and
biotechnological application.

10. Tomov, A., Petrova, D., Yocheva, L., Georgieva, Z., Karcheva, Z., Chaneva G. (2021).
Antioxidant Status of Hydroponically and Aquaponically Grown Plant Species. Oxidation
Communications, 44(2), 397-408. Print ISSN: 0209-4541. SJR: 0.216 (Q3)
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[IpoyuBaHeTo cpaBHsIBa pacTexka, ChIbP>KAHUETO HA MTUTMEHTH U aHTUOKCHUJIATUBHUS OTTOBOP
npu ctpec Ha Pisum sativum L., Zea mays L. v Lactuca sativa L., KyITUBUpAHU B XUIPONOHHHU
Y aKBarmoHHH cucteMu. HabmojaBaHo e, ue akBalloHHOTO OTIVICKIaHEe Ha LIAPEBULIA U MapyJIis
3aeHO Cbe 371aTHA pubka (Carassius auratus L.) e MHOTO edexktuBHO. [Ipu Te3u ycnoBus ca
M3MEPEHH MOBUIICH PACTEXK U HA-BUCOKO ChIbPKaHUE HA MUTMEHTHU U PEAYLHUPAIIHN 3aXapu
B JIMCTaTa Ha IjapeBuliaTa. B chIloTo Bpeme, Mo-BUCOKa pacTexkHa CKOPOCT U ChAbPIKaHUE Ha
MeTa0OJIUTH ce Ha0JII0JaBaT MPH MapyJisTa, HO HE U IIPH IPAaXOBUTE PACTCHHSL.

3a ga ce u3cie[Ba HaJMYMETO HAa OKCUIATHBEH CTPEC B CHUCTEMHUTE 3a KYJITHBHpaHE, ca
OnpeJieJIeHH aKTUBHOCTUTE Ha cymnepokcuaucmyrtaza (SOD), xaranaza (CAT) u reaskoin
nepokcugaza (GPER). Ilpu mapeBumata He ca pEerUCTpUpPaHH TOJEMHU BapHallid B
aktuBHocTUTE HA SOD 1 CAT B TpUTE €KCIIEPUMEHTAIHU CUCTEMHU, I0KaTO aKTUBHOCTTA Ha
GPEP e neko noBuiieHa npu akpanoHukarta. AktuBHoctta Ha SOD B MapyJis € Hall-BUCOKa B
xunpononHara cucrema (ES 1, demmsna Boma), aHAJOTMYHO HAa HHMBOTO Ha OOLIUTE
nepokcuau. OOaue, aktuBHOCTUTE Ha CAT m GPER ca 3HauuTeHO TOBHWIICHH IIPH
xunpononuka (ES 2, pazrBop Ha Knop) u akBanonuka (ES 3). O6parno, P. sativum He ce
npecTaBs 100pe mpy aKkBallOHUYHHU YCIIOBUS, KbJIETO ca M3MEPEHHU Hali-BUCOKH HIBa HA MDA
U OO0IIM TMEepPOKCHIM, KAKTO M TOBHUIICHH CH3MMHH AaKTUBHOCTU. [paxoBHWTE pacTeHHS
JOCTUTHAaXa Hal-100Bp pacTex B xuapornonHata cuctema (ES 2). B o600menue, akBanonHara
CHUCTEMa C€ OKa3Ba Hai-OjaronpusTHa 3a pacTexa Ha llapeBulaTa, JOKaTo MapyJisirta ce
pa3BHBa eTHAKBO J100pe, KakTo B xuapononHara (ES 2), Taka u B akBarioHHaTa CUCTEMA.

Abstract

The study compared growth, pigment content and antioxidative stress response of Pisum
sativum L., Zea mays L. and Lactuca sativa L., cultivated in hydroponic and aquaponic
systems. It was observed that aquaponic farming of maize and lettuce together with goldfish
(Carassius auratus L.) was highly efficient. Under these conditions, the increased growth and
the highest pigment and reducing sugars’ content were measured in the leaves of maize. At the
same time, higher growth rate and metabolite content were also observed in lettuce, but not in
pea plants. In order to study the presence of oxidative stress conditions in the cultivation
systems, the activities of superoxide dismutase (SOD), catalase (CAT) and guaiacol peroxidase
(GPER) were determined. In maize, no large variations in SOD and CAT activities were
recorded among the three experimental systems, while GPEP activity was slightly enhanced
under aquaponics. The activity of SOD in lettuce was the highest in the hydroponic system (ES
1, tap water), analogous to the level of total peroxides. However, CAT and GPER activities
were significantly increased under hydroponics (ES 2, Knop’s solution) and aquaponics (ES
3). In contrast, P. sativum did not performed well under aquaponic conditions, where the
highest MDA and total peroxides were measured, as well as the increased enzyme activities.
Pea plants reached their best growth in the hydroponic system (ES 2). In summary, the
aquaponic system proved to be the most favourable for maize growth, while lettuce developed
equally well in both, the hydroponic (ES 2) and the aquaponic system.

11. Toshkova-Yotova, T., Alexandrov, S., Pilarski, P., Yocheva, L., Petrova, D., Chaneva, G.
(2020). Screening of Antimicrobial and Antioxidant Properties of Green Microalga
Coelastrella sp. BGV. Oxidation Communications, 43(2), 265-279. ISSN: 0209-4541.
SJR2020=0.215 (Q3)

Pesrome
CKpUHHUHTBT Ha YETUPH I[amMa 3eJIeHH MUKpoBojiopaciu oT pon Coelastrella — Coelastrella sp.
BGV, Coelastrella multistriata var. corcontica (CCALA 308), Coelastrella multistriata var.
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multistriata (CCALA 309) u Coelastrella vacuolata (CCALA 356) nokasBa, ue Coelastrella
sp. BGV — HoBom3onmupan OBJrapcku Iam, MMa Hai-BUCOK IOTEHLMAI 3a PACTeX B
nabopatopHu ycioBus. braronmpuaTHUAT cbcTaB Ha Ouomacata (mpotemHu — 35,32%,
Boriiexuapati — 38,66% u nmunuau — 13,9%) HU nane ocHoBaHME Jja cuMTaMe TO3U LIaM 3a
OMOTEXHOJIOTMYHO O0eIaBall 1 J1a u3cjaeBaMe HETOBUTE aHTUMUKPOOHU U aHTHOKCHUIAHTHH
cBoiicTBa. ETaHONOBHAT eKcTpakT, moiaydeH oT 6uomacara Ha Coelastrella sp. BGV mokasa
Hal-BUCOKa aHTUMHUKpPOOHA aKTUBHOCT — TOH € e(eKTUBEH Cpelly LIECT OT JIEBETTE TeCT-
Mukpoopraiusmu (2 I'pam-nonoxutensun u 7 I'pam-oTpunarennu Oakrtepuu). MacTHo-
KHCEJTMHHATa CMEC MHXMOHMpa pa3BUTHETO Ha YETHpPU OAaKTepUATHU Iama, MOCIEABAHU OT
nojM3axapuaHara Gpakuus U U3BBHKIEThUHATA KYATYpajdHa cpena. Haii-4uyBCTBUTEIHH ce
okazaxa Oakrepuute Pseudomonas aeruginosa, Proteus mirabilis w Escherichia coli UPEC.
Benuku BomopacioBu mpoayktu ca aktuBHH cpeuty Candida albicans, xato Hal-cuiieH
MPOTUBOI'bOMYEH e(EeKT AEeMOHCTpUpAT €TAHOJIOBUS EKCTPAKT W MACTHUTE KHCEIHHH.
N3cnenBaikyu aHTUOKCUIAHTHUTE CBOMCTBA OTKPUXME, Y€ €TAHOJOBUAT €KCTPAKT ChABpXKA
3aBumieHo (enoaHo (279 mg g—1 DW) u dnaBoHounHo ceabpkanue (84,3 mg g—1 DW).
[ToBumenara o6ma antuokcuganTHa akTuBHOCT (238,5 mM g-1 DW) chmo mokasa, ue
€TaHOJIOBUST €KCTPAKT MMa BUCOK OMOAKTHBEH MOTEHIUAI U CJIEJOBATEITHO € HEOOXOAMMO I10-
3a7pJI00YEHO M3CTIe/IBaHE 3a XapaKTepu3upaHe Ha OMOXUMUYHHS MY ChCTaB.

Abstract

The screening of four green microalgal strains of genus Coelastrella — Coelastrella sp. BGV,
Coelastrella multistriata var. corcontica (CCALA 308), Coelastrella multistriata var.
multistriata (CCALA 309) and Coelastrella vacuolata (CCALA 356) showed that Coelastrella
sp. BGV —a newly isolated Bulgarian strain, had the highest growth potential under laboratory
conditions. The favourable biomass composition (proteins — 35.32%, carbohydrates — 38.66%
and lipids — 13.9%) gave us a reason to consider that strain as biotechnologically promising
and to investigate its antimicrobial and antioxidant properties.

The ethanol extract obtained from Coelastrella sp. BGV biomass exhibited the highest
antimicrobial activity — it was effective against six of the nine test-microorganisms (2 Gram-
positive and 7 Gram-negative bacteria). The fatty acid mixture inhibited the development of
four bacterial strains, followed by the polysaccharide fraction and culture medium fluid.
Pseudomonas aeruginosa, Proteus mirabilis and Escherichia coli UPEC proved to be the most
sensitive. All algal products were active against Candida albicans, and the strongest antifungal
effect was shown with ethanol extracts and fatty acids. Studying the antioxidant properties, we
found that the ethanol extract contained enhanced phenol (279 mg g—1 DW) and flavonoid
content (84.3 mg g—1 DW). The increased total antioxidant activity (238.5 mM g—1 DW) might
also indicate that ethanol extract has a high bioactive potential and therefore, more in-depth
study to characterise its biochemical composition is needed.

12. Petrova, D., Yocheva, L., Petrova, M., Karcheva, Z., Georgieva, Zh., Toshkova-Yotova,
T., Pilarski, P., Chaneva, G. (2020). Antimicrobial and Antioxidant Activities of Microalgal
Extracts. Oxidation Communications, 43(1), 103-116. ISSN: 0209-4541. SJR2020=0.215 (Q3)

Pesome

W3cnenpann ca jJBa HEMOCTATHYHO MPOYYCHH IMAHOOAKTEpUATHH Inama, Arthronema
africanum Lukavsky u Nostoc commune Vaucher, 3a na ce ompenenu TeXHUS OMOAKTUBEH
noteHiman. Haif-u3pasena aHTHOKCHIaHTHA aKTUBHOCT — HAW-BUCOKHU KOJMYECTBA (DEHOTHU
CheMHEHUs, (JTABOHOU M U 00IIIaTa AaHTHOKCUIAHTHA aKTHBHOCT Ca M3MEPEHH B €TAHOJIOBUTE
excTpakTd. OCBEH TOBA, 3HAYMTETHO IMO-BHCOKH aHTHOKCHIAHTH CBOWCTBA ITOKA3BAT BOHHUTE
EKCTPAKTH MPUTOTBEHU OT J[BaTa IllamMa, B CPAaBHEHHE C MOJIU3axapuaHuTe Gppakiuu. TecTBaHa
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€ aHTUMHUKpPOOHaTa €(heKTUBHOCT Ha IMAHOOAKTEPUATHUTE MPOAYKTH Cperry 9 OakTepuaiHu
mama (2 I'pam-nonoxxutenuu u 7 ['pam-otpunarennu mama) u 1 re6uden mam — Candida
albicans. Bucoka epeKTUBHOCT Cpelly MOBEYETO TECT-MHUKPOOPTraHU3MHU MOKa3axa BOJHUTE
€KCTPAKTH, MOJIY4eHH OT Oumomacarta Ha N. commune. BCuUku NMPOIYKTH, U30JUPAHU OT N.
commune uHxubupat pactexxa Ha C. albicans, Kato TO3W pe3yiaTaT Ce€ CYUTA 3a MHOTO
obemaBam. Haif-Bucoka aHTUMHUKpPOOHAa aKTUBHOCT IIOKa3axa BOJHHUTE EKCTPAKTH U
KynTypaiHaTa cpena ot A. africanum. OCcBeH TOBa, Hal-UyBCTBUTEIIHU ce OKazaxa P. mirabilis,
P. aeruginosa u C. albicans, xaTo pacTeXbT UM C€ MHXMOUpPA OT BCHUYKU MPOJYKTH Ha A.
africanum. Bb3 OCHOBa Ha TEXHUTE U3Pa3e€HU AaHTUOAKTEPUATHU U AHTUOKCUIAHTHU CBONCTBA,
Nostoc commune u Arthronema africanum MOTaT Ja € CYMTAT 32 MOTESHIIMATHO [IEHHU [I]aAMOBE
3a OMoTexHojorusaTa U MeaunrHarta. Ciae1oBaTeNHO MO-HATATHIIHUTE U3CIeIBaHU 11ie ObaaT
HAaCOYEHH KBbM ONpEICNssHE Ha METa0OJIMTHUS ChCTaB HAa NPOAYKTHUTE C Hal-BHCOKA
OMOAKTHUBHOCT 32 TSIXHOTO €BEHTYAIHO MPAKTHYECKO MPUITIOKEHHE.

Abstract

Two insufficiently explored cyanobacterial strains, Arthronema africanum Lukavsky and
Nostoc commune Vaucher, were studied to identify their bioactive potential. Most pronounced
antioxidant activity — highest amounts of phenolic compounds, flavonoids and total antioxidant
activity were measured in the ethanol extracts. Furthermore, the aqueous extracts prepared
from both strains, showed significantly higher antioxidant properties as compared with the
polysaccharide fractions. Antimicrobial efficiency of cyanobacterial products was tested
against 9 bacterial strains (2 Gram-positive and 7 Gram-negative strains), and 1 fungal strain —
Candida albicans. Water extracts obtained from N. commune biomass were highly effective
against most of the test-microorganisms. Each product isolated from N. commune inhibited
growth of C. albicans, which result was considered as a very promising. Water extracts and
cultural medium from A. africanum showed the highest antimicrobial activity. Besides, P.
mirabilis, P. aeruginosa and C. albicans proved to be the most sensitive and their growth was
inhibited by all 4. africanum products. Based on their pronounced antibacterial and antioxidant
properties, Nostoc commune and Arthronema africanum could be considered as potentially
valuable strains for biotechnology and medicine. Hence, the further research would be focused
on determining the metabolite composition of the products with the highest bioactivity for their
eventual practical application.

13. Chaneva, G., Petrova, D. (2014). Effect of Method of Applying the Herbicide Paraquat on
Pea and Maize. Oxidation Communications, 37(4), 1090-1102. ISSN: 0209-4541.
1F2014=0.451, SJR2014=0.230 (Q3).

Pe3srome

Crenenta Ha TOKcMYHOCT Ha mapakBar (PQ) cumHO 3aBuCH OT MeToJa Ha HEroBOTO
IIpWIOKEHNE. EKCIIEpUMEHTaIHUTE pacTeHus, IpaXx U LapeBulia ca Tpetupanu ¢ PQ mo nsa
pa3IuyHM HayuHa, Yype3 MpbckaHe M upe3 Jo0aBsiHe Ha XepOuluja B XpaHUTEIHATa Cpela.
YcranoBeHo e, e PQ nma no-uspasen edexr, korato ce abcopoupa ot kopenure. [Ipbckanero
¢ PQ npuumHM camMo HEe3HAaYMTEIHO HaMajsiBaHE Ha TEMIIOBETE Ha pacTeX Ha rpaxa u
napesunara. JIeko nmpoMeHeHu ce oka3axa HuBara Ha manoHauanaexusa (MDA) n H20O:z, Ho
M3TUYAHETO Ha MOHU € 3HAUMTETHO M0-3aBUIICHO B ThKaHHUTE Ha IapeBunara. Oopatso, PQ B
XpaHUTENHATA Cpefja MPOBOKMPAa MHOTO MOBEYE OKUCIUTEIHM yBpexkaaHus. CkopocTra Ha
pacTex Ha IlapeBuIlaTa € CUiIHO HamaneHa - 60% HamaneHue Ha cyxoTo Terjo u 42%
HaMaJICHWE Ha AbJDKMHATA Ha pacreHusTa npu 5 uM PQ B cpenara. [lpu ceuute ycnosus,
pacTexbT Ha rpaxa € ciaado 3acerHar. PeructpupaHno € cuiaHO yBeIMueHHE Ha ChIIbPKAHUETO
Ha MDA npu napesunara (220% ot KoHTpoJaTa), kKakTo U npu rpaxa (190% ot koHTposara).
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[To-cabo 3a6enexumo ce moBiust chabpxkanueTo Ha HoO> ot chappkannero Ha MDA, To ce
noBut ¢ 102% npu napesuniata u ¢ 40% npu rpaxa. PQ, mobaBeH kbM cpenaTta, IpeIu3BHKBa
Hali-cusieH e(eKT BbpXy HM3THYaHETO Ha HOHM oT kieTtkuTe. Tol nocrturHa 310% Hapg
KOHTpoJIHaTa Tpyna npu napesuna u 204% mnpu rpax. llapeBunara, C4 pacrenue e mo-
yyBCcTBUTEIHA KbM PQ OT rpaxa, koiTto e TunuyHo C3 pacTeHue, He3aBUCUMO OT HauMHa Ha
npuioxenue. Ta3u TeHAeHINs € o-u3pa3eHa, Korato ce 100aBsaT 5 uM PQ xbM XpaHuTenHaTa

cpena.

Abstract

The extent of paraquat (PQ) toxicity strongly depends on the method of its application. The
experimental plants, pea and maize, were treated with PQ in two different ways by spraying
and by adding the herbicide into the nutrition medium. It was found that PQ had more
pronounced effect when absorbed by roots. PQ spraying caused only a minor decrease in
growth rates of pea and maize. Malondialdehyde (MDA) and H>O> contents were also slightly
changed, but ion leakage was noticeably increased mainly in the maize tissues. In contrast, PQ
in the nutrition medium provoked much more oxidative damages. The growth rate of maize
was severely reduced 60% decrease of the dry weight and 42% decrease of the length of shoots
at 5 uM PQ in the medium. At the same conditions growth of pea was a little affected. A high
increase of MDA content was registered in the maize (220% of control) as well as in the pea
(190% of control). H2O> content was affected less noticeably than the MDA content it was
increased by 102% in maize and by 40% in pea. PQ added to the medium caused the strongest
effect on the ion leakage from the cells. It reached 310% above the control group in maize and
204% in pea. Maize, a C-4 plant, was more sensitive to PQ than pea, a typical C-3 plant,
regardless of the way of application. This tendency was more pronounced when 5 mu M PQ
was added to the nutrition medium.

14. Georgieva, E., Petrova, D., Yordanova, Zh., Kapchina-Toteva, V., Chellarova, E.,
Chaneva, G. (2014). Influence of Cryopreservation on the Antioxidative Activity of in vitro
Cultivated Hypericum species. Biotechnology and biotechnological equipment, 28(5), 863-
870. ISSN 1310-2818, 1314-3530. https://doi.org/10.1080/13102818.2014.987450.
1F2014=0.300, SJR2014=0.173 (Q4).

Pesrome

HanpaBeHna € olleHKa Ha aHTMOKCHJIaHTHATa aKTUBHOCT Ha JABa in Vifro KyJITHBHpPAaHU BHJA
Hypericum - H. rumeliacum Boiss. u H. tetrapterum Fr. cnen xpuokoHcepBanus. /[Bara Bumia
0s1Xa yCHEIIHO pereHepupaHu ciel] Mpoleaypa Ha KpHOKOHCEpBalus, H3BbPIIEHA [0 METo1a
Ha BUTpUUKauus. H. fetrapterum He NOKa3a 3HAUUTEJIEH OKCUJIATUBEH CTPEC, B PE3yJITaT Ha
HUCKOTEMIEepaTypHOTO TpeTupaHe. OOpaTHO, U3MEPEHO € HaMalleHHEe B ChIbpPKAHUETO Ha
3eJleHuTe NUrMeHTH B H. rumeliacum, ocoGeHO wu3pa3eHo mnpu xjiopodun b, Koeto e
MIPUAPYKEHO C yBEINYaBaHE HA KAPOTEHOUIUTE B PETCHEPUPAHUTE PACTEHMSI. Y CTAHOBEHO €
CHJIHO TOBHIIIABaHE Ha HUBarTa Ha MajoHauanjaexun u H»O> B Tekanute Ha H. rumeliacum.
AKTHBHOCTTa Ha CyNEpOKCUAINCMYTa3ara ce nopuiasa cbC 170%, KakTo M aKTHUBHOCTTA Ha
Katayazata, kosito € ¢ 220% nHax xoHTpomara. Ceblnara TeHASHIUs ce Habmomasa mpu H.
tetrapterum, Makap ¥ 1mo-ciabo uspasetna - 143% yBenuueHue Ha CyHepOKCHIIMCMYTa3ara u
112% mna xatanazata. KpuokoHcepBalusiTa HE MOBIMSBA ChIbPKAHHETO Ha (GEHOIU B
U3CJIeBAaHUTE pAcTEeHUs, HO JIOBEJE 10 IMOBHILIABAHE Ha ChIAbP)KAHUETO Ha (HIaBOHOU[IM,
ocobeHo B H. tetrapterum c 237%. Ob61mara aHTHOKCUAAHTHA aKTUBHOCT B pereHepupanu H.
tetrapterum pacTeHHsl Bapupa OKOJO KOHTPOJHOTO HMBO, HO € MoBHIIeHA B H. rumeliacum.
CpabpxaHueTo Ha cBOOOJEH MpoNUH B H. fetrapterum ocTaBa TOYTH HE3aCETHATO CIIE]
3aMpassiBaHe, 3a pasznuka ot H. rumeliacum, xbeTO ce HaONlI0JaBa CHIIHO YBEIMYCHHE Ha
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chIbpkaHueTo Ha nposuH (208% Hax koHTposdaTa). Peructpupano e Makap U HE3HAYUTEITHO
W3TUYAaHE Ha EJIEKTPOJUTH OT KiIeTkute Ha H. rumeliacum, pereHepupaHu clej
KPpHUOKOHCEpBalvs.

Abstract

Antioxidative activity of two in vitro cultivated Hypericum species - H. rumeliacum Boiss. and
H. tetrapterum Fr. - was estimated after cryopreservation. Both species were successfully
regenerated after a cryopreservation procedure performed by the vitrification method. H.
tetrapterum did not manifest any significant oxidative stress-induced changes caused by low-
temperature treatment. Conversely, a decrease in green pigments’ content of H. rumeliacum
was measured, particularly pronounced in chlorophyll b, which was accompanied by an
increase of carotenoids in the regenerated plants. A strong increase of malone dialdehyde and
H>O> levels in H. rumeliacum tissues was detected. Superoxide dismutase activity was
enhanced by 170%, as well as the catalase activity, which was 220% above the control. The
same trend was observed in H. tetrapterum, although less pronounced - 143% increase of
superoxide dismutase and 112% of catalase. Cryopreservation did not influence the phenol
content in the examined plants, but it led to an increase of flavonoid content, especially in H.
tetrapterum, by 237%. Total antioxidant activity in regenerated H. tetrapterum varied around
the control level, but it was increased in H. rumeliacum. The free proline content in H.
tetrapterum remained almost unaffected after freezing, as opposed to H. rumeliacum, where a
strong increase of proline content (208% above the control) occurred. An electrolyte leakage
from the cells of H. rumeliacum regenerated after cryopreservation was also registered, albeit
not significant.

15. Chipeva, V., Petrova, D., Geneva, M., Dimitrova, M., Moncheva, P., Kapchina-Toteva, V.
(2013). Antimicrobial Activity of Extracts from in vivo and in vitro Propagated Lamiun album
L. plants. Afr. J. Tradit. Complement. Altern. Med. 10(6), 559-562. ISSN: 0189-6016, 2505-
0044. http://dx.doi.org/ 10.4314/ajtcam. v1016.30. IF2013=0.560, SJR2013=0.143 (Q3).

Pesrome

Hanpasena e orjeHKka Ha aHTUMUKpPOOHATa aKTUBHOCT Ha 18 pasnuyHu €KCTpaKTa OT in vivo U
in vitro pactenus L. album L. cpemly KIMHHYHU OAaKTepUU U JAPOXKIU, KaTO C€ HM3MOJ3BA
METOIBT Ha AUQPY3Uusi B sSMKU. BCHUKM €KCTpakTH JI€MOHCTpUpAT aHTHOaKTepuallHa
aKTUBHOCT, JOKATO BOJHUTE €KCTPAKTH OT JHUCTA (in vivo) MpUTEkaBaT caMmo MPOTUBOTLOMYHA
aktuBHOCT cpemy Candida albicans NBIMCC 72 u Candida glabrata NBIMCC 8673 (14 u
20 mm nuameTsp Ha 30HUTEe Ha uHXUOUpane u MIC 10 mg/ml, choTBeTHO). MeTaHOIOBUTE U
€TaHOJIOBUTE E€KCTPAaKTUTE MOJIYYEHH OT in Vifro pa3MHOXXEHHM PACTEHUS MMAT MO-IIMPOK
CIEKThp Ha aHTHOAKTEepHaliHA AKTUBHOCT OT TE€3W Ha in Vivo PACTEHUATA, JOKATO IMPHU
XJIOpo(hOPMEHUTE EKCTPAKTH ce HaOI0aBa oOpaTHaTa TeHASHIMs. Becuyuky TecTBaHU IBETHU
EKCTPaKTH MPUTEKAaBAT aHTUMHUKPOOHA aKTUBHOCT. XJIOPOPOPMEHUST €KCTPAKT OT in Vivo
IBIT JIEMOHCTpHpa Hal-BHUCOKa akTUBHOCT cpemy E. faecalis NBIMCC 3915, S. aureus
NBIMCC 3703, P. hauseri NBIMCC 1339 u P. aeruginosa NBIMCC 3700 (22 mm, 13 mm,
11 mm, 23 mm nuameTbp Ha 30HaTa Ha mHXHOupaHe u cborBeTHO, MIC 0,313 mg/ml,).
Bognurte ekcTpakTH OT JUCTa Ha in Vivo W in Vitro pacTeHUs, NPUTEKaBaT IO-BUCOKa
aHTHOaKTepuaiHa aKTUBHOCT OT €KCTpaKTUTE OT LBAT. [lomyueHuTe pesynraTu mokaspar, ye
KaKTO in vivo, Taka ¥ in vitro pa3MHOeHU L. album L. moraT 1a ce U3MOa3BaT KaTo U3TOYHHUK
Ha aHTHOAKTEepUAIHU BEIIECTBA.
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Abstract

The antimicrobial activity of 18 different extracts from in vivo and in vitro grown L. album L.
plants was evaluated against clinical bacteria and yeasts using the well diffusion method. All
the used extracts demonstrated antibacterial activity, whereas only the water extracts from
leaves (in vivo) possessed antifungal activity against Candida albicans NBIMCC 72 and
Candida glabrata NBIMCC 8673 (14 and 20 mm diameter of inhibition zones and MIC 10
mg/ml, respectively). The methanol and ethanol extracts obtained from the in vitro propagated
plants had a broader spectrum of antibacterial activity than those from in vivo plants, while the
opposite tendency was observed for the chloroform extracts. All tested flower extracts
possessed antimicrobial activity. The chloroform extract from in vivo flowers demonstrated the
highest activity against E. faecalis NBIMCC 3915, S. aureus NBIMCC 3703, P. hauseri
NBIMCC 1339 and P. aeruginosa NBIMCC 3700 (22 mm, 13 mm, 11 mm, 23 mm zone
diameter of inhibition and MIC 0.313 mg/ml, respectively). The water extracts from leaves
(both in vivo and in vitro) possessed higher antibacterial activity than extract from flowers. The
obtained results showed that both in vivo and in vitro propagated L. album L. could be used as
a source of antibacterial substances.

16. Petrova, D., Chaneva, G., Stoimenova, E., Kapchina-Toteva, V. (2012). Effect of
Cucumber mosaic virus on the Contents of Chlorophyll, Proline, the Degree of Lipid
Peroxidation and Phenotypic Expression of Lines Pepper with Different Susceptibility to Virus.
Oxidation Communications, 35(1), 182-189. ISSN: 0209-4541. 1F2012=0.146, SJR2012=0.158

(Q4).

Pesrome

Wudexmusara or BHpyca Ha KpacTaBuuHata Mo3zaiika (CMV) B pacreHus murep ce
XapaKkTepu3upa ¢ pa3BUTHE Ha €MMHACTHUS Ha JIMCTAaTa, HAOPBbUKBAHE U XJIOPO3a, CBBP3aHU C
u3pazeHn MmerabonuTHu npomeHu. llosBara Ha cumnromute cien uHoKyinamus ¢ CMV e
paznuuHa B uzcnenaBanute pesuctentHu (L113 u L57) u wyBctBurenna (Okal) na CMV nunun
numnep. YCTaHOBEHA € IM0siBa Ha HEKPOTHYHH JIOKAJIHM JIE3UU M XJIOPOTHYHU NETHA BHPXY
MHOKynupaHuTe aucta Ha quHuu L113 u L57, crorBeTHO. Cnen ToBa Te3W JUCTa Omajar.
Bbpxy nHOKynMpaHuTe JncTa Ha yyBcTBUTENHATa TuHUA Okal He ce Habr01aBaT CUMIITOMH.
Bwpxy mnagure nucta Ha Okal ce mosiBsiBa THIIMYHATA 32 CUCTEMHOTO Pa3NpOCTpaHEHHE Ha
BUpyca Mo3aiika. U3cneasano e BiausiHueto Ha CMV Bbpxy MeTaOOJIUTHUTE NMPOMEHU B
U3CJeBaHUTE JIMHUM. Pe3yiaratuTe Moka3BaT, 4e€ ChIbpPKAHUETO Ha XJopodun a, b u
KapOTEHOUAM, NPOJMH, CTENEeHTa Ha JIMOUAHA MEPOKCHJIAIUs M IPOIMYCKIMBOCTTAa Ha
MeMOpaHaTa ca IPOMEHEHH HE3HAYMTEIHO B JIUCTaTa HAa yCTOWYMBHUTE JIMHUU THIEP, B
CpaBHEHHE C KOHTPOJIHUTE pacTeHus. FiMa ocHOBaHMeE /1a ce MPEI0JI0KH, Ye PE3UCTEHTHUTE
JMHUY TUIEp UMaT J00pe pa3BUTH 3aLIUTHU MEXaHU3MHU CpEIly BUpyCHaTa HH(EKLH.

Abstract

Cucumber mosaic virus (CMV) infection of pepper plants is characterised by the development
of leaf epinasty, rugosity and chlorosis associated with marked metabolic changes. Symptom
appearance after CMV inoculation was different for the investigated resistant (L 113 and L57)
and susceptible (Okal) to CMV pepper lines. It was established appearance of necrotic local
lesion and chlorotic pots on the inoculated leaves of L 113 and L57 lines, respectively. Next
these leaves fell down. On the inoculated leaves of the susceptible line Okal were not observed
symptoms. Typical mosaic symptoms for systemic virus spread appeared on the young Okal
leaves. The influence of CMV on metabolic changes in the investigated lines was examined.
Results showed that the contents of chlorophyll a, b and carotenoids, proline, the degree of
lipid peroxidation and membrane permeability were altered insignificantly in the leaves of the
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resistant pepper lines in comparison with control plants. There are reasons to suppose that the
resistant pepper lines have good development defence mechanisms against virus infections.

17. Chaneva, G., Pilarski, P., Petrova, D. (2011). Changes of Proline Content in a
Cyanobacterium Under Oxidative Stress. Oxidation Communications, 34(2), 439-445. ISSN:
0209-4541. IF2011=0.123, SJR2011=0.204 (Q3).

Pe3rome

W3cnenBanu ca MpOMEHHUTE B ChIIBPKAHUETO Ha CBOOOJIEH MPOJIMH B KIETKU Ha Plectonema
boryanum cnen KylITUBUpaHE B YCIOBUS, MPEIN3BUKBAIIM OKCHIATUBEH CTpPeC. Y CTAHOBEHO €,
4e W3IUIIBKBT OT CBETJIMHA WMa MO-u3pa3eH e(eKT BBpPXy HATPYIBAHETO HA TPOJIUH,
OTKOJIKOTO E€KCTPEeMHMTE TeMIepaTypHu, NpuilaraHd HHAWBHUAYanHO. ChIbpXKaHHETO Ha
TIPOJIMH ce MoBumapa 10 58.1 pmol mposnun g cyXxo Terso, KoeTo € eKBUBaIeHTHO Ha 186%
yBeJIMYEHHUE HAJl KOHTPOJIHUS BapUaHT, KOraTo uaHoOakTepusTa ce otriexaa npu 300 umol
doronn m? s unTensurer Ha ceernmHata U 14.5°C Temmeparypa. ExcTpeMHO BHCOKaTa
temriepatypa 44.5°C, cpuerana ¢ Bucoko LED u3npuBane nosezne 1o 162% noBumaBane Ha
MpOJIMHA, B CpaBHEHHE C KOHTposara. XepOunuabt napaksar (PQ), moOpe m3BecTeH KaTo
WHIYKTOp Ha OKCHIATHBEN CTpeC, MPeIU3BHKa Hali-3HAYUTEIIHO MOBUIIABAHE HA MPOJMHA B
knetku Pl boryanum -79.4 umol npomun g cyxo Terno npu 20 X107 M PQ xoHiieHTparnus.
CpI110 Taka € u3caeIBaHo 100aBSIHETO Ha XKeIs30, 3a J1a Ce Pa3KPHAT HAKOU eeKTH Ha CTpeca.
JedunutsT Ha Fe mpoBoKMpa HE3HAYUTEITHO HAMAJISIBAHE HA TPOJIMHA, IOKATO U3IUIIBKBT HA
Kensa30 (cybneranHa koHueHtpauus oT 188 mg Fe 1! B xpamurenna cpena) mosuinaBa
CBHIABPIKAHUETO HA MPOJIMH 10 66.2 pmol nposun g cyxo Terso.

Abstract

Changes of free proline content in Plectonema boryanum cells after cultivation at oxidative
stress inducing conditions were studied. It was found that the excess of light had more
pronounced affect on the proline accumulation than the extreme temperatures applied
individually. Proline content increased up to 58.1 pmol proline g dry weight, which was
equivalent to 186% increase above the control variant, when the cyanobacterium was grown at
300 umol photons m? s™! light intensity and 14.5°C temperature. Extreme high temperature
44.5°C, combined with high irradiance led to 162% proline enhancement as compared to
control. Herbicide paraquat (PQ), well known as an inductor of oxidative stress, caused most
considerable increase of proline in PL boryanum cells -79.4 umol proline g-! dry weight at 20
x10"7 M PQ concentration. Iron supply was also studied in order to reveal some stress effects.
Fe-deficiency provoked insignificant decrease of proline while iron excess (sublethal
concentration of 188 mg Fe 1-1 in nutrition medium) enhanced the proline content up to 66.2
umol proline g-1 dry weight.

18. Chaneva, G., Petrova, D., Uzunova, A. (2009). Changes in Antioxidative Enzymes of a
Cyanobacterium Grown Under Heavy Metal Stress. Biotechnology and biotechnological
equipment, 23(supl), 293-299. ISSN: 1310-2818, 314-3530.
https://doi.org/10.1080/13102818.2009.10818485. TF2000=0.291, STR2009=0.135 (Q4).

Pesome

[Ipoyuen e epextsT Ha Cu u Cd lionu BbpXy nuanobakrepusra Plectonema boryanum Gom.
Pactexxnara ckopocT Ha BojopacioBaTa Ouomaca € CHUJIHO WHXHOWpaHa OT KaJAMHHA —
noumxkeHa € ¢ 50% mpu 200 uM CdClo, nokato n00aBSHETO HA MEJ B XpaHHUTEIHATA CPela,
npenus3BuKka camo okosio 20% pemyuupaHe Ha pacTeka. B chimara ctemeH ce HaOoaBa
MMOHMKEHUE B ChAbPKAHUETO Ha Xyopodwr a, cnex tperupane ¢ Cu u Cd - to e ¢ 35% mo-
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HHUCKO OT KOHTPOJHUTE BapuaHTU. KapoTeHomauTe oOcTaHaxa IOYTH HE3aCeTHATH CIeN
usnarane Ha Cu, Ho Cd noBene n0 ciabo Hamanenue oT 15%, B cpaBHEHUE C KOHTpOJaTa.
CunHo yBenMYEHHE B AKTUBHOCTUTE Ha aHTHOKcHAaHTHUTe eH3uMu katanaza (CAT) u
rinytatuoH nepokcuaasa (GPER) ce peructpupa cien napactBane Ha koHieHTpanusTa Ha Cu
- Te gocturnaxa cborBeTHO 100% u 180% nax xonTponara. Cd npoBokupa 58% HamaneHue
Ha CAT aktuBHOCcTTa M cinabo nosumaBane Ha GPER, npu konnentpanus 200 pM CdCls.
AKTHBHOCTTa Ha riyTaTHOH peaykrazata (GR) He e OoTkpuTa B KJIETKH OT BOAOPACIM Ha
BCHUYKH €KCIIEPUMEHTAIHU BapUaAHTH.

Abstract

The effect of Cu and Cd ions on the cyanobacterium Plectonema boryanum Gom. was studied.
Growth rate of algal biomass was strongly inhibited by cadmium — it was 50 % reduced at 200
uM CdCl,, while copper added into the nutrition medium caused just about 20% reduce of
growth. Chlorophyll a content decreased at the same extent after Cu and Cd treatment - it was
35% lower than the control variants. Carotenoids were almost unaffected after Cu exposure but
Cd led to a slight decrease of 15% as compared to control.

The activities of antioxidative enzymes catalase (CAT) and glutathione peroxidase (GPER)
were strongly increased following the increase of Cu concentration - they reached 100% and
180% above the control, respectively. Cd provoked 58% decrease of CAT activity and a slight
enhancement of GPER at concentration 200 uM CdCl,. Glutathione reductase (GR) activity
was not detected in algal cells of the all experimental variants.

19. Petrova, D., Marinova, G., Chaneva, G., Kapchina-Toteva, V., Stoimenova, E. (2009).
Local and Systemic Responses of Antioxidants to Cucumber mosaic virus Infection in Pepper
Plants. Biotechnology and biotechnological equipment, 23(supl), 516-518. ISSN: 1310-
2818,1314-3530. https://doi.org/10.1080/13102818.2009.10818485. 1F2000=0.291,
SJR2000=0.135 (Q4).

Pesrome

W3zcnensanu ca ase auauu (Okal u L57) Capsicum annuum c paznuyHa 4yBCTBUTEITHOCT KbM
BUpyca Ha KpacraBuyHata Mozaiika (CMV) u BiIusHHUETO Ha TMaroreHe3ara BbpXY
NIEPOKCHUJIa3HAaTa M KaTaja3Ha aKTMBHOCT, ChIBPKAHMETO HAa KapOTEHOMJIM M IOsiBaTa Ha
CUMITOMUTE. BUIUMU XJIOPOTHYHU I€THA BHPXY MHOKYJIMPAHUTE JIUCTA Ha PE3UCTEHTHATA
muHuA 57 ce nosABsBatr npubausutenHo 17 nuu cnen undexknusara ¢ CMV. MHokyaupaHure
nucTa Ha yyBcTBUTeNnHaTa JinHusa Okal ocranaxa 6e3 cumnromu. HabmronaBa ce moBuiaBaHe
Ha KapoTeHOMJHOTO chabpxkaHue B Okal. Jlokazana e Bpb3KaTa MeXAy NpPOMEHUTE B
aKTUBHOCTTA Ha MEpOKCHJa3aTa U KaTajas3aTa B 3apa3eHUTE PacTeHUs U TAXHaTa CTENeH Ha
4yBCTBUTEIHOCT KbM CMV.

Abstract

Two lines (Okal and L57) of Capsicum annuum with different susceptibility to Cucumber
mosaic virus (CMV) and influence of pathogenesis on peroxidase and catalase activities,
carotenoid content and symptom appearance were investigated. Visible chlorotic spots on
inoculated leaves of resistant line 57 appeared approximately 17d after CMV infection. The
inoculated leaves of susceptible line Okal were symptomless. The increase of carotenoid
content in Okal was observed. A relationship between changes of peroxidase and catalase
activity in infected plants and their degree of susceptibility to CMV is evidence.
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20. Petrova, D., Marinova, G., Stoimenova, E., Kapchina-Toteva, V. (2008). Influence of
Cucumber mosaic virus on Some Physiological and Biochemical Indices of Resistant and
Susceptible to Virus Pepper. Oxidation Communications, 31(3), 730-736. ISSN: 0209-4541.
1F2008=0.228, SJR200s=0.235 (Q3).

Pe3rome

Wzcnensanu ca ase munuu (L113 u Okal) Capsicum annuum c pa3nndHa 4yBCTBUTEIHOCT KbM
BHUpyca Ha KpacTtaBuuHaTa Mo3aiika (CMV) u BIMSHHETO Ha MaToreHe3aTra BbpPXY HIKOU
nokaszatenu. 3apaszsiBaHeTo Ha Jmcta ot Capsicum annuum ¢ CMV npenu3BUKBa CHIIHO
MOBUIIIaBaHE HA MEPOKCHJIa3HAaTa aKTUBHOCT M HUCKU MDA HuBa B pe3uctentHa aunus 113,
B cpaBHeHue ¢ uyBcTBUTenHaTa Okal. [Ipenu3Bukanata or CMV nepokcunasHa akTHBHOCT B
L113, upe3 HEHHOTO BKJIIOUBAHE B IMpoIleca Ha JUTHU(DUKAIIUS MOXKE Jla C€ pas3Tiiexkaa KaTo
4acT OT 3alUTHHUS MexaHu3bM Ha Capsicum annuum Ccpelly BUpyCHaTa WHQEKIHUS.
VYBeIMUeHOTO MPOU3BOJICTBO HAa BOJOPOJAEH MEPOKCH] B 3apPa3eHUTE C MaToreHa ThKaHU Ha
L113 (na 3-us nen cnen nHokynanusra (dpi) ce oOsiCHsIBa ¢ MOsiBaTa HA CBPHXUYBCTBUTEIICH
OTrOBOP, KOMTO € Obp3a 3alllMTHA Peakiys B pacTeHusTa cpemy naroreau. OT npyra crpaHa,
HUCKaTa TIEPOKCHIAa3a AaKTUBHOCT M BHUCOKOTO HHUBO Ha JIMIKJHA T[EPOKCUIAIUS B
WHOKYJIUPAHU U CUCTEMHHU JIUCTa OT uyBcTBUTEeNHATa tuHus Okal ca pe3ynTaT oT cuCTeMHOTO
pasnpocTpaHeHUE Ha BUpPYCa.

Abstract

Two lines (L113 and Okal) of Capsicum annuum with different susceptibility to cucumber
mosaic virus (CMV) and influence of pathogenesis on some indices were studied. CMV
infection of Capsicum annuum leaves provokes a strong increase in peroxidase activity and
low MDA level of resistant line 113 comparison with susceptible line Okal. CMV elicitation
of the peroxidase in L113 through its involvement in the lignification process might be
considered as a part of the defence mechanism of Capsicum annuum against viral infection.
The increased production of hydrogen peroxide in pathogen-infected tissues of L113 (at the
3rd day post inoculation (dpi) was explained with the appearance of hypersensitive response
which is a rapid-defence response in plants against pathogens. On the other hand, low
peroxidase activity and high level of lipid peroxidation in inoculated and systemic leaves of
susceptible line Okal are results of the systemic spreading of virus.

21. Petrova, D., Derekova, A., Vlahov, S. (2006). Purification and Properties of Individual
Collagenases from Streptomyces sp. strain 3B. Folia Microbiologica, 51 (2), 93-98,
ISSN:1874-9356, 0015-5632. https://doi.org/10.1007/BF02932162. 1F2006=0.963,
SJR2006=0.382 (Q2).

Pesrome

Streptomyces mam 3B cuHTe3Mpa KOHCTUTYTHBHO KOJIAT€HOJIMTUYHU €H3UMH IO BpEME Ha
MoCT-eKCIOHeHnanHata ¢aza Ha pacTtexxk. OmnMcaHo € MpeyucTBaHe, BOJEIIO 0 JIBE
konarenasu (I u II) cve cnenmduyna aktuBHOCT, choTBEeTHO 3350 11 3600 U/mg, Haii-BucOKaTa
aKTUBHOCT, IOJIy4€Ha JIOCETa 3a CTPENTOMHULIETHA KOJareHaza. AHaIU3bT HA NPEYUCTEHUTE
€H3WMH, TI0 MeToJla Ha 3uMmorpadusTa paskpu, 4e aata eHsuma | u Il ca xomorenuwm, c
MonapHa Maca, cboTBeTHO 116 u 97 kDa. JIBere xonarenasu ca ¢ uaentudno pH (7,5) u
teMneparypen ontumyM Ha aeiicteue (37 °C). [Ipodunbt Ha uHXMOMpPaHE HA €H3UMHUTE OT
EDTA u 1,10-¢peHanTponuH NMOTBBPKAABa, Y€ TE€3M E€H3UMHU ca MeTajlonpoTenHasu. Upes
TECTBaHE Ha aKTUBHOCTTA C HEPA3TBOPUM KOJIareH, KUCEITMHHO-Pa3TBOPUM KOJIareH, JKeJIaTHH,
kazeuH, enactuH u Pz-PLGPR Geme ycranoseno, ye I u II ca mHoro cneuuduynu xupm
HEpa3TBOPUMUSL KOJIar€H W JKEJaTHH, MOKa3BaT BUCOKA aKTUBHOCT CIPSMO KHCEITUHHO-
pastBopumus kosareH u Pz-PLGPR. Konarenasute [ u Il o6aue, He ycrsixa 1a XuaApoau3upaT
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KazenHa M CJlaCTHHA, TC IMPUHAIICKAT KbM HCTHHCKUTC KOJIarcHasu H Hal'IOI[O6$IBaT
KJIIOCTPpUIHAITHUTE CH3UMU.

Abstract

Streptomyces strain 3B constitutively secreted collagenolytic enzymes during the post-
exponential growth phase. Purification is described here leading to two collagenases (I and II)
with specific activity of 3350 and 3600 U/mg, respectively, the highest activity obtained as yet
for any streptomycete collagenase. Analysis of the purified enzymes by the method of
zymography revealed that both I and II were homogeneous, with molar mass 116 and 97 kDa,
respectively. Both collagenases were identical in their pH (7.5) and temperature optimum (37
degrees C). The inhibition profile of the enzymes by EDTA and 1,10-phenanthroline confirmed
these enzymes to be metalloproteinases. By testing the activity with insoluble collagen, acid
soluble collagen, gelatin, casein, elastin and Pz-PLGPR it was established that I and II are very
specific for insoluble collagen and gelatin, showing a high activity toward acid soluble collagen
and Pz-PLGPR. However, collagenases I and II failed to hydrolyze casein and elastin; they
belong to true collagenases and resemble the clostridial enzymes.

22. Petrova, D., Angelova, P., Antonova-Nikolova, S. (2003). Study of Protease Complex
from Streptomyces sp. 3B strain. Biotechnology and biotechnological equipment, 2 (17), 57-
64. ISSN: 1310-2818, 1314-3530. https://doi.org/10.1080/13102818. 2001.10819108.
1F2003=0.055, SJR2003=0.202 (Q3).

Pesrome

W3cnenBan € eKcTpauenylnapHUST MPOTEOJMTUYEH KOMIUIEKC oT Streptomyces sp. 3B.
MonekynHara Maca Ha mpoTteasute, uaMepena upe3 SDS enexkrpodopesa e okono 20-30 kDa.
PesynrareT momyuen or HPLC xpomarorpadus motBbpknaBa ganaute ot SDS-PAGE
aHanu3a. JlaHHWTE OT 3UMOrpamara ¢ Ka3euH [0Ka3BaT HAJIMYME Ha JIBa pa3jIMyHU OenTbKa.
Yact OT eH3UMMHHUS KOMILIEKC UMa TPUIICUHONOA00Ha akTUBHOCT. [IpeacraBenure pesynratu
OT MHXUOUTOPHMS aHAJIU3 COYAT, Ye MPOTEa3HUIT KOMILJIEKC ChAbpPKa CEPUHOBA- U METAJIO-
nporeazd. AHAIU3BT OT HU30€JIEKTPUYHOTO (OKYCHMpaHE IOKa3za HaJlu4yhe Ha MPOTEUHOBU
0aHJI0BE C M30€JIEKTPUYHH TOUKHU B ankaiHata (pl 8.45-8.15) u kucenunnara obnact (pl 4.55-
5.85).

Abstract

The extracellular proteolytic complex from Streptomyces sp. 3B was studied. The molecular
mass of the proteases measured by SDS electrophoresis was near 20-30 kDa. The result
obtained from HPLC chromatography confirm the data from SDS-PAGE analysis. The data
from zymogram with casein showed presence of two different proteins. A part of enzyme
complex had a trypsin-like activity. The presented results from inhibitory analysis indicated
that the protease complex was contained serine-and metallo-proteases. The analysis from

isoelectric focusing showed presence of a protein bands with isoelectric points in alkaline (pl
8.45-8.15) and acid regions (pl 4.55-5.85).
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