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OcHOBHH acneKTH B JeiiHOCTTA HA LleHTHpa 32 OLeHKa Ha
PHCKa 110 XpaHUTeJIHATA Bepura npes 2024 r.
Kotiuo Koes, oupexmop na Llenmwvp 3a oyenka Ha pucka no
XpanumenHama eepuza

JloximagpT mpeAcTaBs OCHOBHM acHEKTH OT AedHocTTa Ha lleHThpa 3a
OllCHKa Ha pucka mo xpanutennara Bepura (LJOPXB) mpes 2024 r., B
o0JlacTUTE OLIEHKAa HAa PUCKA 1O XpaHUTEIHATa BEPUTa, KOMYHHUKAIIHS
Ha MOTEHUUAJIHU U HOBOBB3HMKBAIIM PUCKOBE HA HALMOHAIHO HHUBO U
KOOPJMHUPAHO, ¢ 1pyru AbpkaBu-wieHku Ha EC u EBponelickust opras no
6e3omacHoct Ha Xxpanute (EOBX) u olieHka Ha akKTUBHU BENIECTBA, KOUTO
BJIM3aT B ChCTaBa HAa NPOAYKTHU 3a PAaCTUTENIHA 3alIUTa (TOKCHKOJIOTHS,
€KOTOKCHKOJIOTUS, €(UKaCHOCT, OCTaThYHU KOJIMYECTBA, XUMHKO-
(U3HYHU CBOWCTBA U ChIIBPIKAHUE).

[Ipe3 m3MuHanata roavHa, MO OTHOLIEHHE HA IOJMTUKHUTE, CBBP3aHU
ChC 3/lpaBe HA KUBOTHUTE M PACTEHMSTA U 0€30IIaCHOCTTA HA XPAaHUTE €
MMOCTUTHATa MaKCHMaJHa CTETICH Ha TM0J3a/€PeKT 3a OOIIECTBEHOCTTa U
MHCTUTYLMUTE, YIPaB/IsIBAIlld PUCKOBETE MO arpoOXpaHUTEIHATa BEpUra.
Wzroreenn ca 22 Oposi HE3aBUCHMM HAayYHW CTAHOBHINA M OLIEHKH Ha
pucka B oOjacTra Ha 37paBe Ha XMBOTHHTE, |2 OIICHKM Ha pHUCKa 3a
3IpaBeTO Ha KOHCymMaropa OT HAJHOPMEHM MECTHLMJIHU OCTaTbliU, 3
CTaHOBHMIIA 32 OIpPAaHUYEHA U KOHTpOJIMpaHa ynorpeda Ha mpenaparu 3a
pacTUTENIHa 3allUTa, BCHUKH ChOOpPA3HO TEHACHLMUTE HA BCUYKU €Talu
Ha arpoXpaHUTEIHaTa Bepura (3paBeona3BaHe Ha )KUBOTHUTE, 3/IpaBe Ha
pactenusra, ' MO, 3aMmbpcuTeny Mo XpaHUTEIHATAa BepUra, OMOJIOrMYHU
OMAaCHOCTH, XpaHUTEIHU J00aBKM U J00aBKM B XpaHH, AUETUYHU
NPOAYKTH, XpaHEHEe W aJepreHd, (ypaxu, Marepuaid B KOHTaKT C
xpann). [logueprana e pondra Ha Bbirapckuss KOHTaKTeH LEHTHpP Ha
EOBX, xoiTo KOoOpAMHHpA NIeHHOCTHTE B OOjacTTa Ha Oe30macHOCTTa
Ha XpaHuTe Mexay EBpomeilickure M HalUMOHAIHU WHCTUTYLUH,
HAyYHOM3CIIEI0BATEICKUTE HHCTUTYTH U 3aMHTEPECOBAHUTE CTPAHU, KaTO
paboTH B TACHO CHTPYAHHUYECTBO C HAIMOHAIHM OPraHU3aIuu no wi. 36
ot Permament 178/2002. [IpencraBeHa € M 3HAYNMOCTTA HA U3J]TaBAHOTO OT
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[HOPXB enexktpoHHO HayuHo cniucanue Bulgarian One Health Journal.
JIOKJIatbT MPE0CTaBsl OTIETHOCT H [0 OTHOIIIEHHE HA AKTHBHATA TPOSKTHA
IEeWHOCT, 00Y4YEHHS 3a MOBUIIABAaHE HA KBATM(UKAIIUATA HA CITY)KUTEIIUTE
u ¢uHaHCOBaTa MoNuTHKA Ha LleHTHpa.

KarouoBu AYMMU: OYeHKa Ha pUcKa, KOMyHUKayusd Ha pucka, bezonacrnocm
Ha Xxpanume

Main aspects of the activities of the
Risk Assessment Center on Food Chain in 2024
Koycho Koev, Director of the Risk Assessment
Center on Food Chain

The report presents main aspects of the activities of the Risk Assessment
Center on Food Chain (RACFC) in 2024 in the areas of risk assessment of the
food chain, communication of potential and emerging risks at the national
level and in coordination with other EU Member States and the European
Food Safety Authority (EFSA) and evaluation of active substances that
are part of plant protection products (toxicology, ecotoxicology, efficacy,
residues, chemico-physical characteristics and content).

Over the past year, with regard to policies related to animal and plant health
and food safety, a maximum degree of benefit/effect has been achieved for
the public and institutions managing risks in the food chain. 22 independent
scientific opinions and risk assessments in the field of animal health have
been published, 12 public health risk assessments from pesticides over
the maximum residue limit, 3 opinions on limited and controlled use of
plant protection products, in accordance with trends at all stages of the
food chain (animal health, plant health, GMOs, contaminants in the food
chain, biological hazards, food additives and food supplements, dietary
products, nutrition and allergens, feed, food contact materials). The role
of the Bulgarian Contact Point of EFSA, that coordinates activities in the
field of food safety between European and national authorities, research
institutes and stakeholders, and works in close cooperation with national
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organizations under art. 36 of Regulation 178/2002, is also presented.
The importance of the electronic scientific journal Bulgarian One Health
Journal published by the Risk Assessment Center on Food Chain is also
presented. The report provides accountability regarding active project
activities, training for improving the qualifications of employees and the
financial policy of the Center.

Key words: risk assessment, risk communication, food safety

H3caenBanns ¥ HHOBAIIMU, HACOYEHH KbM HaAMAJIIBAaHE HA
NMeCTUHUINTE - MPEAU3BUKATEJICTBA U Bb3MOXKHOCTH
Buonema boscanosa, Ons Kapaoocosa, Jluna Amanacoaa,
Bacununa Manesa, {anuena /lumumposa, Huxonau I enos
Cenckocmonancka Akaoemus

JloknagbT € 0030peH W TMpelacTaBs LETUTe M YacT OT pe3yiTaTuTe
Ha OBarapckusi ekun mo mnpoekrta ,,KbMm 3emenenue 0e3 MECTULIUIH:
EBponeiicka mpeska 3a ycroiruuBocT (TOP AGRI- Network”, punancupan
o [Iporpamara 3a eBporneiicko CbTpyTHUYECTBO B HAyKaTa U TEXHOJIOTUUTE
(COST). B pokmaga ca mocoyBaT cinaOuUTe MecTa B JIOCETAlTHUTE
U3CIeIBaHNsI U MHOBALIMUTE, CBHP3aHU C HaMallsiBaHE Ha MECTHUIUIUTE,
KaTo: (pparMeHTUPAHOCT, ThPCEHE Ha OTICIIHU PEHICHHs 32 BCEKU €IUH
npobyieM U Jumca Ha cucteMeH monaxon. CroOuiaBaT ce pe3yiaTratd OT
MPOBEJICHUTE AaHAU3d Ha MPOMYCKUTE M HYXKAUTE OT H3CIIeJBAHUS,
HACOYEHU KbM HaMaJIIBaHEe Ha MECTUIUINTE U CE TOCOYBAT Bb3MOKHOCTUTE
u n1oOpute nmpuMmepu B brirapust B o6iactra Ha 3bPHONPOU3BOACTBOTO U
no3apctBoTo. MaeHTuduuupanu ca TEXHOJOTMYHU pelleHus, 0a3upaHu
Ha: OMOTEeXHOIIOTUYHH U OMOGU3NYHU UHOBAIUH; CUCTEMHU 32 OTTJICKIaHe
Ha 3€MEJEJICKH KyJITypH, OCHOBAaHM Ha AarpoeKOJOTHYHU TNPUHIIHUIIH,
MPELHU3HO 3eMeIeNue, PACTUTEIHA CENIEKIIUS B T.4. © HOBU T€HHU TEXHHUKHU.
KitouoBn aymu: HamajisiBaHe HAa TMECTHUIMIM, aHAIM3M HAa TPOMYCKH U
HYKJU OT U3CJe/IBaHUS, TEXHOJIOTUYHU PEIICHUS



Research and innovation aimed at reducing pesticides -
challenges and opportunities
Violeta Bozhanova, Olia Karadjova, Dina Atanasova, Vasilina
Maneva, Olia Karadjova, Daniela Dimitrova, Nikolaj Genov
Agricultural Academy

The report is an overview and presents the goals and some of the results of
the Bulgarian team on the project ,,“Towards Pesticide-Free Agriculture:
European Sustainability Network (TOP AGRI-Network), funded by the
European Cooperation in Science and Technology (COST) Programme.
The report points out the weaknesses in previous research and innovations
related to pesticide reduction, such as fragmentation, the search for separate
solutions for each problem and the lack of a systematic approach. The
results of the conducted analyses of the gaps and needs for research aimed
at reducing pesticides are reported and the opportunities and good examples
in Bulgaria in the field of grain production and viticulture are indicated.
Technological solutions based on: biotechnological and biophysical
innovations; crop cultivation systems based on agroecological principles;
precision agriculture, plant breeding including new genetic techniques are
identified.

Key words: pesticide reduction, gap analyzes and research needs,
technology solutions

12



Emerging vector borne diseases and climate change:
example of Rift Valley Fever
Alessandro Broglia
European Food Safety Authority

Rift Valley Fever (RVF) is a mosquito-borne viral zoonosis affecting both
ruminants and humans, with origins in Africa and a growing geographic
footprint. This presentation by EFSA provides an updated epidemiological
overview and a risk assessment of RVF introduction into the European
Union, alongside an evaluation of prevention and control strategies.

The expansion of RVF is closely linked to climate change, with rising
temperatures, altered rainfall patterns, and increased humidity enhancing
the habitat suitability for vector species such as Aedes and Culex spp.
Anthropogenic factors like land use changes and human mobility
further compound the risk. EFSA identifies four main pathways for RVF
introduction into the EU: infected animals, vectors, contaminated animal
products, and infected humans (though the latter are dead-end hosts).
Quantitative risk assessments suggest a very low probability of RVF
introduction via animals (less than 0.002 epidemics/year), with slightly
higher risks via vectors in countries like the Netherlands and Malta.
Diagnostic tools rely most on RT-PCR and ELISA, control measures include
vaccination (live and inactivated vaccines), and strategic surveillance.
Modelling of spread scenarios highlights the importance of surveillance
zone size and vector dispersal in containing outbreaks.

The findings underscore the need for proactive surveillance in high-
risk areas during vector seasons, the development of DIVA-compatible
vaccines, and coordinated EU-level preparedness to mitigate the potential
impact of RVF incursions

Key words: animal health, vector borne diseases, Rift Valley Fever
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Yarpanpepa0oTeHn XpaHu — XpaHUTeJIeH MPoguJi
CuaBus IlanoBa-CaBoBa
Meouyuncku ynusepcumem - Coghus, Meouyuncku xonedtc
., FlopdaHKa Qunapemosa *

IIpe3 2010 roguna, MoHTelpo M KONekTHMB OT YHuBepcurera B Cao
[Tayno, Bpaswunusi, pa3paboTBar cuctemMa Ha Kiacu(UKalus Ha XpaHUTE,
CBIJIACHO CTENEHTa Ha TAXHATa TEXHOJOrM4Ha oOpaboTKa, MO3HaTa KaTo
NOVA u BpBeXJIaT TEpMUHA YATpanpepadoTeHu Xxpanu. Peauna noknanu,
n3nazenu ot areHuu Ha OOH kakTo 1 peuia Hay4yHHU IPOyYBaHUS YECTO
acoluupaT KOHCyMalMsTa Ha yaTpanpepaboTeHH XpaHU C pa3BUTHE Ha
3aTIBCTSIBAHE W PA3IMYHM XPOHWYHM He3apasHu 3abossiBanud. Llenta
Ha HacTosIaTa pa3padoTKa € Ja MpPeACTaBAT O00OOIICHU pPEe3yNTaTH OT
MIPOBEJICHU Tpe3 IMOCIEIHUTE 5 TOAMHU MeETa-aHaJu3u BBPXY IMpHeMa
Ha YJATpanpepabOTeHH XpaHH M PUCKA OT pa3BUTHE HA Ppa3IUYHU
He3apa3Hu 3a00JIsBaHUs, KAKTO U Jla C€ MPEJOCTaBAT JaHHHU 3a OlLIEHKa
Ha XpaHWUTENTHHUS Npouy Ha yiTpanepaboTeHuTe XpaHH. Pesynrarute
OT MeTa-aHanu3, nposeieH npe3 2021 r. nokassar, ye YIIX ¢ no-Bucoka
€HepruiiHa IUIbTHOCT, C IO-BHCOKO ChAbp)KaHHWE Ha Jo0aBeHa 3axap,
HACUTEHH MACTHU KHCEIIMHU MU Tpac-MacTHH KHCETWHH, HATpuu /coi/,
HUCKO CBHIbpXKAHME Ha XPAHUTEIHH BJIAKHUHU U TPOTEHUHH, BUCOKO
ChIbpKaHue Ha J00aBKM B XpaHu. Te3um pe3yntaTd MmoraT Aa JdajaT
oOsicHeHHEe 3a HeONarompusATHOTO BB3ACHCTBHE OT KOHCYyMaluATa Ha
BUCOKU KonuuecTBa YIIX BbpXy MapKepuTe Ha 4OBEIIKOTO 3apase. OT
Jpyra cTpaHa, pe3yJTaTUTe, CBbP3aHU C MUKPOEIEMEHTUTE, 3acilyKaBaT
JIONBIHUTENHO BHHUMaHHe. OOorarsBaHero Ha Hsikou YIIX Moxe na
MIOMOTHE, 3a M30sArBaHe Ha crieun(uIHU XpaHuTenHu aedunutn. Crensa
na ce oTOeneXHu, ye JaHHUTE MOJKPENsIT KPUTUKUTE Ha KiIacupUKaIusITa
Ha YIIX, xosTo ce 6a3upa Ha cTeneHTa Ha npepaboTKa Ha XpaHaTa, HO He
0Tpa3sBa pa3jinyHaTa XpPaHUTEIHA CTOMHOCT U Ka4€CTBO HAa XPaHUTEITHUTE
MPOIYKTH B pa3IMuHUTE TpynH Ha Kinacupukaiusata NOVA. CinegoBarenHo
U3IJIeXK/Ia BAKHO J]a C€ MPOYYH JOMBJIHUTEIHO Jadd HeOJaronpusTHUTE
3npaBHU eexTH, mpunucBann Ha YIIX, ce qpikaT Ha TsX 00paboTKa Mt
HEONAroNpHUATHUIT UM XpaHUTEJIEH IpOoduI.

Kmtouosn nymu: NOVA Knacugpuxayus ua Xxpanume, Mema-aanius,

XpaHumeneH npogun
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Ultra-processed foods — nutritional profile

Silvia Tsanova-Savova
Medical University-Sofia, Medical College Yordanka
Filaretova

In 2010, Monteiro and colleagues from the University of Sdo Paulo,
Brazil, developed a food classification system based on the degree of food
processing, known as the NOVA classification, and introduced the term
“ultra-processed foods” (UPFs). Numerous reports issued by UN agencies
and a range of scientific studies have frequently associated the consumption
of UPFs with the development of obesity and various non-communicable
chronic diseases.

The aim of this work is to present a summary of findings from meta-
analyses conducted over the past five years concerning the intake of UPFs
and the risk of developing various non-communicable diseases, as well as
to provide data evaluating the UPF s dietary nutritional profile.

Results from a 2021 meta-analysis indicate that UPFs are characterized by
higher energy density, elevated levels of added sugars, saturated and trans-
fatty acids, sodium (salt), low content of dietary fiber and protein, and a
high content of food additives. These findings may explain the adverse
impact of high UPF consumption on human health markers.

On the other hand, results related to micronutrient content warrant further
attention. The fortification of certain UPFs may help prevent specific
nutrient deficiencies. It should be noted that these data support criticism of
the NOVA classification, which is based on the degree of food processing
but does not reflect the varying nutritional value and quality of food
products within the different groups of the NOVA system.

Therefore, it seems important to further investigate whether the adverse
health effects attributed to UPFs are due to their processing level or their
unfavorable nutritional profile.

Key words: NOVA food classification, meta-analysis, nutritional profile
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I'eHeTH4HO MOAU(PUIIMPAHU OPTAHU3ZMHU: HALJIACH, I0BEpHE
U AKTYAJIHU NPeAU3BUKATEJICTBA NMpe/ NoTpeduTeIuTe B
bbarapus
Honxka [lumbapesa, [{gema ['eopeuesa, Kpacumupa Bacunesa,
Enena Kyzosa, Cmanumupa Apcosa
Hayuonanen yenmuvp no oowecmseero 30pase u anaiuzu

CpBpeMEHHOTO pa3BUTHE HAa OUOTEXHOJIOTUHUTE JOBEIE 1O MIMPOKOTO
BBBEXIaHE Ha TeHeTuYHO Moauduumpanu opranusmu ('MO) B cenckoro
CTONAHCTBO, XpaHUTEIHATa TMPOMHIUIEHOCT W MeauluHaTta. ToBa
Mpelr3BUKa 3HAYUTENIEH OOIEeCTBEH HMHTEepec W JebaTu, CBBbpP3aHU C
MKOHOMHMYECKUTE, 3[PAaBHUTE U EKOJIOTMYHUTE TIOJI3U, KAKTO U C ETHYHUTE,
COLIMAJTHUTE U IPUPOIOCHOOPA3HU MTPEIN3BUKATENICTBA.

B pesynrar Ha mpenioKeHUTe peryiaTopHu MpoMeHu oT EBpomeiickaTta
KoMucus mpe3 ronu 2023 r. ce MOBHILIK OOIECTBEHATa YYBCTBUTEIHOCT
OTHOCHO TeHeTHMYHO MoauduuupaHure opraHm3mu. Hamara ce
HE0OXOIUMOCT OT KOMYHHKAaIUsi Ha pHUCKa, KOeTo Oe OcHOBa 3a
MPOBEKIAHETO Ha aHKETHO MPOYYBAHE Cpel MPEACTABUTEIH C PA3IMYHU
COLIMATHU U JeMorpadcku XxapakTepucTuku B bparapus.

Ilenra Ha HACTOSIIETO H3CIEABAHE € Ja CE OICHAT CTEIeHTa Ha
MH(OPMUPAHOCT U BB3NMPUATHUATA HA OBITapCKUTE MOTPEOUTETH OTHOCHO
TeHHOMOAU(UIIMPAHUTE OPTaHU3MHU KaTo LISLIO.

[IpoBenena e anketa cpen 167 notpedutenu B bbarapus, KosSTO BKIIOYBA
BBIIPOCH, 0OXBAIIAIX PA3IMYHU ACTIEKTH KaTO HUBO Ha MH(POPMUPAHOCT
1 OOIIM BB3TJIEAN OTHOCHO MPOIYKTUTE HA MOJIEPHUTE OMOTEXHOIOTHH.
AHKETHpaHEeTO Ha MOTPEOUTEeNuTe € BaKeH MHCTPYMEHT 3a pa3dupaHe
Ha TexHUTe nHpopMupaHOCT U Harynacu oTHocHO ' MO. Pazbupaneto Ha
OMACeHHUsATa Ha MOTPEOUTENUTE MOXKE Ja MOMOTHE 3a (POpMyITHpaHETOo
Ha TO0-e()EeKTHMBHH KOMYHUKAIIMOHHH CTpaTerud W MOIUTUKUA 3a ['M
MIPOJYKTHTE.

W3cneaBanero  momuyepraBa  HEOOXOAMMOCTTa  OT  MO-IIUPOKO
pasnpocTpaHeHne Ha 00pa30BaTeTH! U UH()OPMALIMOHHN HHUIIUATHUBH.
Ha 1gasaTa Ha TPEICTaBEHOTO H3CJIE/BaHe, MOXE Ja C€ MPeasiokaT



peauia MpenopbKH 3a MOJ00psBaHE HA KOMYHHMKAIIUATA M Pa30UPAHETO
Ha 00IIECTBOTO OTHOCHO TeHETHYHO MOIU(DUIIMPAHUTE OPTaHU3MH, KOUTO
Jla TOTIPUHECAT 3a M0-100p0 HHPOPMHUPAHEe U TIOBHUIIIEHA TIPO3PAvyHOCT Ha
nasapa.

Bb3 ocHOBa Ha momydeHUTE pe3ynratu ca paspaborenu “IIpemopbku
3a momoOpeHWe Ha KOMyHHKammsTa W pazoupanero 3a I'MO*“. (D.
Dimbareva, Tz. Georgieva, RECOMMENDATIONS FOR IMPROVING
GMO COMMUNICATION AND UNDERSTANDING Bulgarian One
Health Journal, 2025, Volume 1, 1 1-13 ISSN 3033-0408 https://doi.
org/10.59496/20251PUH10)

KmrouoBu nymu: I'MO, nompebumencku Haenacu, npeou3sukamenicmad,
bvneapus

Genetically modified organisms: consumer attitudes, trust
and current challenges in Bulgaria
Donka Dimbareva, Tzveta Georgieva, Krasimira Vasileva,
Elena Kuzova, Stanimira Arsova
National Center of Public Health and Analyses

The modern development of biotechnology has led to the widespread
introduction of genetically modified organisms (GMOs) in agriculture, the
food industry, and medicine. This has sparked significant public interest
and debates regarding the economic, health, and environmental benefits, as
well as the ethical, social, and ecological challenges.
Asaresult of the proposed regulatory changes by the European Commission
in July 2023, public sensitivity towards genetically modified organisms has
increased. This has highlighted the need for risk communication, which
served as the basis for conducting a survey among individuals with diverse
social and demographic characteristics in Bulgaria.
The aim of this study is to assess the level of awareness and perceptions of
Bulgarian consumers regarding genetically modified organisms in general.
A survey was conducted among 167 consumers in Bulgaria, which included
questions covering various aspects such as level of awareness and general
views on modern biotechnology products.
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Consumer surveys are an important tool for understanding consumer
awareness and attitudes about GMOs. Understanding consumer concerns
can help formulate more effective communication strategies and policies
for GM products.

The study highlights the need for broader dissemination of educational and
information initiatives.

In light of the presented research, a number of recommendations can
be proposed to improve communication and public understanding of
genetically modified organisms, which would contribute to better awareness
and increased market transparency.

Based on the obtained results, “Recommendations for Improving
Communication and Understanding of GMOs” have been developed.“* (D.
Dimbareva, Tz. Georgieva, RECOMMENDATIONS FOR IMPROVING
GMO COMMUNICATION AND UNDERSTANDING Bulgarian One
Health Journal, 2025, Volume 1, 1 1-13 ISSN 3033-0408 https://doi.
0rg/10.59496/20251PUH10)

Key words: consumer attitudes, challenges, Bulgaria

Xpanuteanure no00asku: I'paHunara Mexay HayKa u
pexjamMa
Ceemnana Casosa
Llenmvp 3a oyenxa Ha pucka no xpanumenrnama eepuza

XpanutenHuTe q00aBKH TMPEACTaBIsBAaT ObP30pa3BUBAIL CE€ CEKTOP
B [obanHaTa XpaHUTeNHAa U ¢dapMaleBTHYHA HWHAYCTpUS, KaTo ce
peKjIamMupaT IMIKUPOKO 3a MoMo0psiBaHE Ha 3/ApaBeTo, MPEBEHIHS Ha
3a00ABaHMs U ONTUMHU3UpaHe Ha (pusmonornunute GpyHkuuu. Beropexu
HapacTBallaTa UM MOMYJSPHOCT, CHIIECTBYBAT 3HAUUTEIHH PA3IAYUSL
MEXJy HAay4HO OOOCHOBAaHUTE IMOJI3M W MAapKETHUHIOBUTE TBBPJICHUS,
KOUTO YECTO MOJBEXAAT MOTPEOUTEITUTE.

Hacrosiata npeseHranus aHanu3upa:

EdextuBHOCTTa 1 6€30MACHOCTTa HA OCHOBHUTE KAaTETOPUU XPAHUTEITHU
no0aBkH, Oa3upaHo Ha KIIMHUYHY U3CIICBAHUS U METa-aHAIIM3H.
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Perynatopaure acnexktu B EC u CAIll, kakTo ¥ mpeau3BUKaTeNcTBaTa
MIPU KOHTPOJIa BbPXY Ka4eCTBOTO U ChABPKAHUETO HA MIPOIYKTHTE.
MapKeTHHTOBUTE CTPATETHH U TSXHOTO BIUSHUE BHPXY NOTPEOUTEICKOTO
BB3NPUATHE, BKIIOUYUTETHO aHAIM3 HA MOJABEXIAIIM TEPMHHHU KaTo
,»€CTECTBEH ", ,,HAyUYHO JIOKa3aH" U ,,[I0JICKJIBA UMYHUTETA .
[ToTeHnnamHUTE PHUCKOBE, CBBP3aHU C IMPEKOMEpPEH WM HENpaBUIICH
MpHEM, BKIIOUYUTEIIHO B3aUMOJICHCTBUS ¢ MEAUKAMEHTH U HEJOCTaTh4YHO
MPOYYEHHU ABITOCPOYHH e(DEeKTH.

Kpurepuu 3a nuadopmupan nzbop, 6a3zupanu Ha JA0Ka3aTeJICTBA U JO0OpH
MPAKTUKU B HAyKaTa 3a XpaHEHETO.

[Ipe3enTanusTa 1eu 1a ouepTae rpaHuIlaTa MeX 1y HAy4YHO 0OOCHOBAaHUTE
TBBPJICHUSA U MapKETUHTOBUTE CTpPATETHH, KaTO MPEAOCTaBU OOCKTHUBHA
OLICHKA Ha POJIsiTa Ha XpaHUTEIHUTE JOOAaBKHU B ChBPEMEHHATA TUETETUKA
U 37[paBeolia3BaHe.

@dunaneH BbIpocC 3a Auckycus: TpsaOBa iu perynanusaTa Ha XpaHUTETHUTE
nobGaBku nga ObAe MO-CTpora M Ja ce MpUpaBHU KbM Ta3W Ha
(dbapMaleBTUUHUTE MPOTYKTH?

XpanutenHu 100aBKHM, HAYyYHH [0Ka3aTeICTBa, 3[PaBHU MPETEHIIUH,
perymnanus, Mapketunr, KirouoBu aymu: edukacHOCT M 0e30MacHOCT,
MOJIBeXKIAIIN €TUKETH

Dietary Supplements: The Line Between Science and
Advertising
Svetlana Savova
Risk Assessment Center on Food Chain

Food supplements represent a rapidly expanding sector within the global
food and pharmaceutical industries, widely marketed for their potential to
enhance health, prevent diseases, and optimize physiological functions.
Despite their growing popularity, significant discrepancies exist between
scientifically validated benefits and marketing claims, often leading to
consumer misinformation.

This presentation examines:

The efficacy and safety of key food supplement categories, based on clinical
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trials and meta-analyses.

Regulatory frameworks in the EU and the US, as well as challenges in
quality control and ingredient transparency.

Marketing strategies and their impact on consumer perception, including
an analysis of misleading terms such as “natural,” “scientifically proven,”
and “immune-boosting.”

Potential risks associated with excessive or improper use, including
interactions with medications and insufficiently researched long-term
effects.

Criteria for making informed choices, grounded in scientific evidence and
best practices in nutrition science.

The presentation aims to delineate the boundary between scientifically
supported claims and commercial marketing tactics, providing an objective
assessment of the role of dietary supplements in modern nutrition and
healthcare.

Final discussion question: Should dietary supplements be subject to stricter
regulations, aligning them more closely with pharmaceutical products?
Key words: food supplements, scientific evidence, health claims,
regulation, marketing, efficacy and safety, misleading labels

3HaveHNe HA TeHETUYHOTO Pa3HOOOpa3ue HA PACTUTEHH
BU/I0BE C MOTEHIMAJIHO NPUJIOKEeHNe BbB (papManuaTa
Tana Illemposa *, Cmeghan Ilempog **
* Meouyuncku ynueepcumem, Cogpus, ** Hncmumym no
MonexyusapHa ouonoeus, bvieapcka akademus Ha HayKume

BSaHMOHeﬁCTBHeTO MCXKAY PaCTCHUATA H 3306I/IKaH${H_[aTa 'm cpclaa
CC ompeaciisi a0 rojisiMa CTCIICH OT OuocHHTE3a Ha p83H006paSHI/I
BTOPHUYHHU MeTaboIuTH. MHOro nu3CciacaBaHusg Ccodar, 4€ HMHIUBHIN OT
CIMH W CbIIM PACTUTCICH BHI, HO O6I/ITaBaH_[I/I pasIndHu IIOITyJIalluH,
YCCTO MpOoABABAT CHIICCTBCHU PA3JIMYHA B CHUHTC3UPAHUTC ITbPBUYHU U
BTOPHUYHHU MeTaboautH. OT JApyra ¢rpaHa, CCTCCTBCHUTC IIOITyJIallMX Ha
JIEUeOHUTE pacTCHUA Ca CHIIHO CKCIJIOATHPAHU 3a Q)apMaI_IeBTI/I‘IHI/I IIOJI3H.
HOpa,Z[I/I Tasu IIpUYIUHA YCTOIZHHBOTO IIOJI3BAHC Ha TCXHUTC HAJIM4YHHU
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TCHETHYHU PECYPCH 3aBHUCH OT MOJIBPXKAHETO HA JOCTATHBYHO BHCOKO
TeHETHYHO pa3HooOpa3ue. AHAIU3BT U KOPEKTHATa MHTEPIpETaIUs Ha
CTCNCHTa Ha TeHETHYHA BapHallds M MPOCTPAHCTBEHATa CTPYKTypa cpej
MOMYyJIallMMTe HA JICKAPCTBEHU PACTCHHUS € OT CHIICCTBCHO 3HAYCHHUE 3a
OBJCIIM CTpAaTerMM KbM HOBM IIEHHUW 3a (papmarusrta BemectBa. llenTa
Ha HACTOSIIATa MPE3CHTALMS € J1a MPEACTaBH ChBPEMCHHH TCHJICHIIUU
B OIICHKaTa Ha TeHETHYHOTO Pa3HOOOpa3We Ha PACTUTEIHH BHJIOBE C
MOTCHIIMATHO TPWIOKEHHE BBB (apmanuara. TakuBa H3CIICBAHUS,
MPOBEJICHU TMapaJiejTHO ¢ METAa0OJIMTHO MPO(PHIMPAHEe U JIPYTH aHATH3U
me OBbJAaT W3KIIIOUMTEHO TOJIC3HU 3a HACHTU(HUIMpAHEe Ha ,,CJIUTHU
MOMYyJIAllMKA ¢ MAKCHMAJTHOTO JKEJIaHO ChIbpPKAHKE Ha KIIFOUOBU BTOPHYHHU
MeTa0O0IUTH.

KmouoBu aymm: cenemuuno pasznoodpasue, smopuyHu memabdonumu,
JIeKapCmMeeHU pacmenst

Why analyses of genetic variation in natural populations
of medicinal plant species are an important component of
their future utilization?

Galya Petrova *, Stefan Petrov **

* Medical University — Sofia, ** Stefan Petrov, Institute of
Molecular Biology
Bulgarian Academy of Sciences

The chemical interaction between plants and their environment is mediated
mainly by the biosynthesis of secondary metabolites, and often includes
variation in their production levels. Specimens of same plant species
growing under different environmental conditions exhibit significant
differences in the synthesis of primary and secondary metabolites. In most
cases, the natural populations of medicinal plants are extensively exploited
due to their heavy demands. Thus, their long-term survival depends on
the maintenance of sufficient genetic variability. Therefore, the knowledge
and understanding of the patterns of genetic variation within and among
populations of medicinal plants is essential for planning future management
strategies for their conservation and sustainable utilization of their genetic
resources, as well as for bioprospecting for new sources of value for



pharmaceutical research projects. The aim of the present study is to present
our case studies and modern trends in the genetic diversity assessments
of medicinal plant species. Such studies, when performed hand in hand
with metabolite profiling, would be quite helpful for identification of elite
population of given species endowed with maximum content of active
constituents.

Key words: genetic diversity, secondary metabolites, medicinal plants

YcTouMBH NPAKTHKY 32 YNIPaBJIeHHE HA BpeauTeIuTe M0
casHuoraena (Helianthus annuus L.)
Jlunsana Konesa u Tans Kapakuuesa
Jlecomexnuuecku ynusepcumem, Cogus

Cnwuuornenst (Helianthus annuus L.) € 3emenencka KyiaTypa, KOSTO
ce OTIIeX/a B pa3iMYHU PaliOHM Ha cBeTa, B bearapus € ocHOBHaTa
MaclioJlaiiHa KyniTypa.

Omna3BaHeTO Ha CIBHYOTIIEAA OT Pa3jIMYHU BPEIUTEIIM € OCHOBHA 3aja4ya
3a T[OJlyyaBaHE Ha ONTHMATHH JOOWBM W KauyeCTBEHA MPOMYKIIHS.
T'enemuunume, ceneKyuoHHumMe U OUOMEXHONOZUYUHUME RPOYUEAHUA
ca HacoueHu 6 MuvPCeHe HA peuwleHue HA PACMUMENHO3AUuUMHUMme
npooOemMu u 3amMbpPCACAHEMO HA OKOTHAMA CPeda ¢ ReCHULUOU.
3nauumenen npoodnem e noseama HAa pe3ucMEeHMHOCH HA 8peOUmeiune
KbM WUPOKO U3NOA36AHUMe Hecmuuyuoume. YTPABICHUETO Ha
NpUIO0UTAa PE3UCTEHTHOCT KBM TPOAYKTH 3a pACTUTENIHA 3alluTa
BKJIIOYBA MPAKTHKH KAaTO W3IOJ3BaHE HAa OMOJIOTUYMHO aKTUBHU arcHTH,
Ha COpPTOBE, YCTOMUMBM Ha BPEJWUTENIM M YCTOWYHMBATa ymnotpeba Ha
NECTUIUAN. Y CTOWYMBaTa ynorpeda Ha MECTHIUAM BKJIIOYBA HE CaMo
MPEOJIONIIBaHE HAa EKOJIOTMYHHM W COLMAIIHU TpoOJIeMH, HO Tpeasiara u
WHOBAaTUBHU TEXHOJIOTUU HA OTTJICKIaHE M NKOHOMUYECKH Bh3MOKHOCTH
3a 3eMeJICJICKUTE IPOU3BOTUTCITH.

Kntwouoeu oymu: Helianthus annuus, epeoumenu, Konmpoin
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Sustainable practices for pest management in sunflower
(Helianthus annuus L.)
Lilyana Koleva and Tanya Karakicheva
University of forestry, Sofia

Sunflower (Helianthus annuus L.) is an agricultural crop grown in various
regions of the world. In Bulgaria it is the most important oilseed crop.
Protecting sunflowers from various pests is a key task in achieving optimum
yields and quality production. Genetic, breeding and biotechnological
research is aimed at finding solutions to crop protection problems and
environmental pollution caused by pesticides. A major concern is the
emergence of pest resistance to widely used pesticides. The management of
acquired resistance to plant protection products involves practices such as
the use of biologically active substances, the use of pest-resistant varieties
and the sustainable use of pesticides. The sustainable use of pesticides not
only addresses environmental and social concerns but also offers innovative
crop technologies and economic opportunities for farmers.

Key words: Helianthus annuus, pests, control
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Biusinue Ha XpaHUTEJTHUTE H3TOYHUIH BHPXY
eHepruiiHuTe EHTPAJIU HA KJIeTKUTEe — MUTOXOHIPUHTE
Baus Jlumumposa, /lecucnasa Abadscuesa
Hncmumym no 6uonoeus u umMyHono2uss Ha pasmHOICa8aAHemo
,,Axao. Kupun bpamanog* — bvaeapcka akademus Ha HayKume

@OepTUIUTETHT MIPH )KUBOTHUTE 3aBUCH OT MHOXKECTBO (PaKTOpH Ha cpeiaTa
KaTo €JIMH OT TSAX € XPAHEHETO 3a¢/IHO C MPUETUTE XPAHUTEITHU U3TOYHHIIH,
3a Ha0aBSHETO Ha OCHOBHHM BUTAMHHHW, MUHEpAIH, NPYTH eileMeHTH.OT
Jpyra cTpaHa, MPOMsIHA B MPHEMa Ha XPaHUTEITHUTE PECYPCH, CE SIBSIBA U
npsk ¢akTop 3a PyHKIIMOHUPAHETO HA PENPOTyKTHBHATA cUcTeMa. EnnuH
OT Hall-Ba)KHUTE OPTaHENIN BbB BCEKU OpPTaH Ha 003aifHUIIUTE, B TOBA YUCIIO
U B SSTHYHUIIMTE, € MUTOXOHJpUsATA. T€31 YHUKATHU CTPYKTYPH OTTOBAPST
3a CHEPTUHHHUTE HYXIU Ha KJIIETKUTE, KaTO CE BKJIFOYBAT B METAOOIUTHHUTE
MPOIIECH, a CHIO Taka MpHuTexaBar coOcTBeHa muToXoHapuanHa JIHKa
(mtDNA). bposr u ¢ynkmusara Ha mtDNA HamansBaT ¢ Bb3pacTTa
B pa3iMYHH THKaHW, BKIIOUUTEIHO W B siiuHHUIMTE. V3BecTHO €, ue
HSKOM XpaHUTEITHH BelIeCTBa OWXa MOIJHM Jla WMAaT BIIHMSHUE HaJ
MUTOXOHAPHATHOTO (yHKIMOHUpaHe. JlehuuTbT Ha ompeneneHu
XPaHWTEIHH BEIIECTBA JaBa OTPAXCHHUE HA METAOOJIMTHHUTE TPOIIECH,
KOUTO ce u3BbpiBat B MuToxoHapunte (Wesselink et. al.,2019). Benpeku
TOBa, MHUTOXOHJIPUAITHUTE MEXaHU3MHU, JOIPUHACSIIU 332 CTAPECHETO Ha
SUYHULIUTE U OE3IUIOIMETO, HE Ca HAITBJIHO pa3dpaHu. Ta3u craTusi uMa
3a Ie7 Ja ONHUIIEe KJIFOYOBHM JOKA3aTeJICTBA M HACTOSIIM TMO3HAHUS 3a
poJIsiTa HAa XPAaHUTEITHH HM3TOYHUIM HAJl MUTOXOHJAPUHUTE B SIHUHHUIIMTE
U 1a uaeHTH(UIUpA MOTEHIMATHU BBH3MOXHOCTH 3a YJb/DKaBaHE Ha
PETPOYKTUBHOTO JBJITOJIETHE M MOI00PSIBAHE HA IJIOJJOBUTOCTTA.

Karw4oBu xymMu: xpanumennu éeujecmea, MUmoxoHopuu, SudHuyu
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Influence of food sources on the energy centers of cells —
mitochondria
Vanya Dimitrova, Desislava Abadjieva
Institute of Biology and Immunology of Reproduction “Acad.
Kiril Bratanov”, Bulgarian Academy of Sciences

Fertility in animals depends on a number of environmental factors, one of
which is nutrition along with the food sources consumed, to obtain essential
vitamins, minerals, other elements.On the other side, change in nutrient
intake is also a direct factor in the functioning of the reproductive system.
One of the most important organelles in any mammalian organ, including
the ovary, is the mitochondrion.These unique structures are responsible
for the energy needs of cells by being involved in metabolic processes
and also possess their own mitochondrial DNA (mtDNA). The number
and function of mtDNA decline with age in various tissues, including
the ovary. It is known that certain nutrients could have an influence over
mitochondrial functioning. The deficiency of certain nutrients reflects
the metabolic processes that take place in mitochondria (Wesselink et.
al.,2019). However, the mitochondrial mechanisms contributing to ovarian
aging and infertility are not fully understood. This article aims to describe
key evidence and current knowledge on the role of dietary sources over
mitochondria in the ovary and to identify potential opportunities to extend
reproductive longevity and improve fertility.

Key words: nutrients, mitochondria, ovary
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XapakTepHu GU3HO0JOTHYHU OTTOBOPH HA JIMHUU
Arabidopsis thaliana npy U3JMIIBK HA XeMATUTHH
(0-Fe,0,) HaHOYACTH N, MOTYYEHH Ype3 3eJIeH CHHTE3
Mapusna 'eopeuesa *, Kamepuna 3axapuesa **, JJlumumuvp
Tooopos *, Bans Bacunesa *

*Uncmumym no guzuonocusi Ha pacmerusma u 2eHemuxa,
bvreapcka akademus na naykume, ** Uncmumym no
MuHepanoaus u kpucmanozpagus ,, Axao. Hean Kocmos
bwneapcka akaoemus na Haykume

VYBEIMYCHOTO H3MOJI3BAaHE HA HAHOYACTHUIIM OT JKEJIC3CH OKCHJl KaTo
XPaHUTEIHA JTOOABKH, TIECTUIIUAN M PACTEKHU PETyIaTOPH IMOPaXKIAT
3arpMKEHOCT OTHOCHO OBJIelIaTa MM MIMPOKAa YIOTpeda B CEICKOTO
cronanctBo. OCBEH TOBa JIMIICBAT TPOYYBAHHUS, KOWTO pa3rICkKIAT
epeKTUTe MM BBPXY pACTCHUS C pa3jIMueH ENUTCHETHYCH TMPOQII.
Ilenta Ha HACTOAMIETO MPOYYBAHE € Ja CE CPABHAT (PU3UOIOTUYHUTE U
MOP(OJIOTHYHUTE OTTOBOPH Ha JiBe TMHUU Arabidopsis thaliana - quB Tun
(Col-0) m myTanTHa JIuHMS ¢ XxunoMetuiupane (ddm1-10), mpu TpeTupane
¢ xematutHu (0-Fe20s) HaHOYACTHUIIM, TTOyYEHU 4Ype3 3eJIeH CHUHTE3, 3a
OILICHKA Ha TMOTCHIMAIHUS PUCK 332 PACTUTEIHUTE opraHm3mu. Hamure
pe3yaTaTu Mmokas3Bart, ue qobaBsiHeTo Ha FeNPs kbM xpaHuTenHara cpena
HE TPEIU3BUKBA BUIAMM €(PEKT BBPXY Pa3BUTHETO Ha MPOPACTHIIUTE
WIA JbJDKMHATA Ha KopeHa npu nuBus ekotun Col-0. 3a paznmka ot
TAX, TPU Xunomerwimpanus MyTanT ddml-10 ce HaOmromaBa HaMaieHa
IBJDKAHA HA KOPEHA NP BCHYKU TECTBaHM KOHIeHTparuu Ha FeNPs (10
25 mg/L). OcBeH TOBa, U NPHU JIBETE JIMHUH CJIE]] OTIJICKIaHEe HA ThMHO
HE C€ YCTaHOBHMXa IMPOMEHH B YJBDKABAHETO HA XHIIOKOTHIA CIIE[
TpEeTUpaHe ¢ pa3nyHu KoHIeHTpanuu FeNPs, koeTo npeamnonara numncara
Ha XOPMOH-3aBUCHM OTroBop. Upe3 Perls onBersiBaHe BH3yanusupaxme
pasnpeeNCHHETOo Ha )KEA30TO B KOPSHUTE U YCTAHOBUXME, U U3JTUITBKBT
OT eJS30 BOJY JIO OTJIaraHe HAa HAHOYACTHIIM BHPXY MOBBPXHOCTTA Ha
KOPEHUTE, KOETO BEPOSTHO 3aTPYAHSBA YCBOSBAHETO Ha Pa3TBOPEHOTO
KEISA30 OT XpaHUTEITHATA Cpeia.

ToBa MWIOTHO IPOYYBaHE HA PACTEHHSI C pa3IMueH METUJIAIIMOHEH CTaTyC,

26



OTIJICKIAHH TPU W3IUIIBK Ha JKEJsA30, MPeoCTaBs eHHa HHpopMamms
3a TOTEHIMATHUTE PHCKOBE 3a 3JIPaBETO, CBBP3aHH C OBICIIOTO
CEJICKOCTOITAHCKO MPUJIOKEHNE HA MOJyYEHHU upe3 3eieH cuHTe3 FeNPs.
Kurowosu nymm: Arabidopsis, xemamumnu (a-Fe,O,) nanouacmuyu,
OYeHKa HA PUcKa npu pacmeHusma

Differential physiological responses of Arabidopsis thaliana
lines to an excess of green-synthesized hematite (a-Fe,O,)
nanoparticles
Mariyana Georgieva *, Katerina Zaharieva **, Dimitar
Todorov *, Valya Vassileva *

*Institute of Plant Physiology and Genetics, Bulgarian
Academy of Sciences, ** Institute of Mineralogy and
Crystallography “Acad. Ivan Kostov”

Bulgarian Academy of Sciences

The increasing use of iron oxide nanoparticles (FeNPs) as nutritional
supplements, pesticides and growth regulators in agriculture raises the
concern about their widespread application. However, current literature
lacks studies examining their effects on plants with different epigenetic
patterns. This study compared the physiological and morphological
responses of two Arabidopsis thaliana lines, wild type (Col-0) and
methylation-defective mutant (ddm1-10), to green-synthesized hematite
(a-Fe203) nanoparticles to assess potential risks to plant organisms. Our
results show that the addition of FeNPs to growth medium had no apparent
effect on seeding development or root length in Col-0 plants. In contrast,
ddm1-10 mutants showed reduced seedling and root length at all tested
FeNP concentrations (up to 25 mg/L). Dark-grown seedlings of both
Arabidopsis lines showed no observable changes in hypocotyl elongation
upon FeNP exposure, indicating absence of hormone-dependent responses.
Using Perls staining, we visualized iron distribution in roots and observed
that excess iron resulted in nanoparticle deposition on root surfaces,
potentially inhibiting iron uptake from the growth medium.
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This pilot study of plants with different methylation backgrounds under iron
excess conditions provides valuable information for the potential health
risks associated with future agricultural applications of green-synthesized
FeNPs

Keywords: Arabidopsis, hematite (a-Fe,0,) nanoparticles, plant health
risk assessment

3esen cunTes Ha Fe, O, u MgO HaHOYACTHIH MOCPEACTBOM
JIMCTEH €KCTPAKT OT YepBeHAa OOPOBUHKA: CUHTE3 M
(pU3UKOXMMHYHO OXapaKTepU3HpaHe
Kamepuna 3axapuesa, Mapuana [ eopeuesa, Jlunus
L[semanosa, Ilems Toooposa
Hucmumym no munepanoeus u kpucmanoepagus ,, Axao. Hean
Kocmog
bwneapcka akademus na naykume

Hanomarepuanure HamupaT MpWIOKEHHE B pa3IU4yHU oO0JacTh Ha
UHYCTPHUATA KaTO KO3METHKA, CTPOUTEJICTBO, €JIEKTPOHHMKA, MEIUIIMHA,
CEJICKO CTONAHCTBO M XPAHHUTEIHO-BKYyCOBa HPOMMIUIEHOCT. B Hamm
JHU MHTEH3MBHO CE€ M3CJIE/BAa B3aUMOJECHCTBUETO HAa HAHOYACTHULIUTE C
pacTeHMsATa, KaKTO U MOJI3UTE 3a TSIXHOTO 31pase [1]. B ToBa uscnensane
U3M0JI3BaxMe3eeHuaTnoaxo3anonydapanenaFe, O, uMgOnanouactum
OT JINCTEH €KCTPakKT Ha Vaccinium vitis-idaea L., komOuHupaiiku yrasiBaHe
u cien ToBa TepMuuHa oopabotka mpu 500°C. Da30BUAT U XUMUYHUST
CbCTaB, KAKTO M CTPYKTypaTa Ha MOJIy4€HUTE MaTepuau, ca U3CciaeBaHU
Yype3 pa3iiyHU METOAM KaTo MPaxoB PEHTTCHOB IU(PPAKLMOHEH aHAIU3,
PEHTICHOB (PIYOpPECIICHTEH aHajiu3 M WH(pauepBeHA CIIEKTPOCKOIHSI.
Cunresupanure Fe O, u MgO marepuranu ca HAHOPa3MEPHH U TIPUTEKABAT
CpezieH pa3Mep Ha Kpuctanuture 16 u 9 nm.

brnaromapuoctu: ABtop (K.3.) m3passBa HeliHUTE OIarolapHOCTH KbM
npoekT ¢ ®oua Hayunu Uscnensanus, KII-06-H69/8), “HoBu mommmep-
XUOPUIHU MaTepHaa, ChAbpXKalM (OMO)CMHTE3UPAHU METAJIOKCHIHU
YaCTHUIM C MOA0OpEH POTOKATATUTUYCH U aHTUMHUKPOOEH MOTeHIHAN 3a
¢unancoBara noakpena. Apropure (K.3., JLII. u IL.T.) Onaromapsr 3a
texHuueckaranogkpenananpoekt PERIMED BGO5SM20OP001-1.002-0005
/29.03.2018 (2018-2023).

] JlnggpaTypa:



1. E. Kurczynska, K. Godel-Jedrychowska, K. Sala, A. Milewska-
Hendel, Appl. Sci., 2021, 11, 5473.

KurouoBu nymu: Vaccinium vitis-idaea L., MgO, FeZO3, 3eeH cunmes

Leaf extract mediated green synthesis of Fe,O, and MgO
nanoparticles from Vaccinium vitis-idaea L.: synthesis and
physicochemical characterization
Katerina Zaharieva, Mariyana Georgieva, Liliya Tsvetanova,
Petya Todorova
Institute of Mineralogy and Crystallography “Acad. Ivan
Kostov”

Bulgarian Academy of Sciences

Nanomaterials are used in various industries, e.g. cosmetics, construction,
electronics, medicine, agriculture and the food industry. Nowadays, the
interaction of nanoparticles with plants and their benefits for plant health
are intensively studied [1]. Here, a green approach for the synthesis of
Fe,O, and MgO nanoparticles using a leaf extract of Vaccinium vitis-idaea
L. was applied, combining precipitation and subsequent thermal treatment
at 500°C. The phase and chemical composition as well as the structure
of the prepared materials were investigated by different methods such
as powder X-ray diffraction analysis, X-ray fluorescence analysis and
Fourier-transform infrared spectroscopy. The synthesized Fe O, and MgO
materials are nanodimensional and have an average crystallite size of 16
and 9 nm, respectively.

Acknowledgments: The author (K.Z.) expresses her gratitude to the project
with the Bulgarian National Science Fund, KP-06-N69/8 (KII1-06-H69/8),
“Novel polymer-hybrid materials containing (bio)synthesized metal oxide
particles with improved photocatalytic and antimicrobial potential” for
the financial support. The authors (K.Z., L.T. and P.T.) acknowledge the
technical support from the project PERIMED BG05M20P001-1.002-0005
/29.03.2018 (2018-2023).

References:

2. E. Kurczynska, K. Godel-Jedrychowska, K. Sala, A. Milewska-
Hendel, Appl. Sci., 2021, 11, 5473.

Keywords: Vaccinium vitis-idaea L., MgO, Fe,O,, green synthesis
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In vitro edexT Ha MOJIMAMMHA CIIEPMHUH BbPXY MULICTHUS
pacre:k HA NATOTeHHM I'bOU OT poa Dy3apuym, H30JIUMPAHHU
OT IMIIEeHHUIA
L{semuna Hukxonosa, Bans Jliobenosa, ﬁopdam«z Tacesa,
L]enko Bvues, Hckpen Cepeues, Heo Anawkos, 3opruya
Cmosnosa, [lecucrasa Toooposa
Hncmumym no ¢uzuonozusn na pacmenusma u 2eHemuKa
bvreapcka akademus na nayxume

I'bOHMTE MaToreHu ot pox Fusarium ca MOBCEMECTHO pa3mpOCTpPaHEHHU
U ca cpeJl NKOHOMUYECKH Hal-3HAYUMUTE NMPUIMHUTEIHN Ha OOJIECTH IO
KOpeHuTe, 0a3uTe M KJIACOBETE Ha MIICHUIA. 3apa3sBaHETO HA KUTHHU
pacTeHus ¢ Ta3W Tpymna MaTOreHW BOJW JIO 3aMbpCSIBaHE HA 3BPHOTO
C MHMKOTOKCHUHHW 3acTpalllaBallli 3]paBeTO HAa YOBEKAa M IKUBOTHUTE,
MOHWKaBaHE Ha KaYECTBOTO M KOJIMYECTBOTO HA MOJyYeHATa MPOTYKITHSI.
3a oma3BaHe Ha JKHUTHHUTE KYJITYPH OT (Py3apro3u, HAl-ueCcTo ce mpuiarat
CUHTETUYHU (PYHTUIIMIW, HACOYEHUW KBM oOe33apa3siBaHe Ha ceMeHaTa
WU TPETHPAHE Ha pacTCHHATA MO BpeMe Ha BereTaius. TeHIeHIUs B
ChBpEMEHHATa arpapHa IpakTHKa € HaMaJIsiBaHETO Ha ymoTrpedarta Ha
CUHTETUYHU TOPOBE W TECTUIHIU. B CHOTBETCTBHE C NMPHUHIIUIIUTE HA
€KOJIOTHYECKHA K HKOHOMHYECKH yCTOMYMBOTO 3eMeieue U Ono3eMe ieine
MPUOPUTET C€ OT/JaBa Ha W3CJEIBAaHMS, HACOYEHU KbM IIOCTUTAHE Ha
e(heKTUBEH KOHTPOJ BBPXY NPHUYUHHUTEIUTE HA OOJIECTH MO PAaCTCHHSITA
ype3 u3MoiI3BaHe Ha OnodyHrunuay. Llenra Ha HACTOSIIOTO M3CieaBaHE
O0c J1a ce OIEHM eCTEeCTBCHHS METaOOJIUT crnepMHUH (TIOJIMAMHH) 34
HaJu4he Ha AHTHUT'BOHO JCHCTBHE BBPXY NPUYMHHUTEIM HAa KOPEHOBO
rHUEHE U ¢y3apro3a 10 XUTHU KyJITypH. B in vitro omuTH, NMpoBeACHU
MIpH JIAOOPATOPHH YCIOBUS O¢ M3MUTaH e(deKTa Ha CIIEPMUH, BKIFOYCH B
arapu3MpaHa XpaHUTEIHA cpefa - (KOHIICHTpalMoHeH auamnazoH oT 0.5
mM 10 5.0 mM) BbpXy MHIICITHHS PAaCcCTeX Ha TP BUJIA IMATOTCHH OT POJT
Fusarium, u3ommpanu OT MIIICHUIIA.

Pesynrature ot TecroBeTe mokaszaxa, ye J00aBEH B XpaHUTEIHATa cpea
B KOHIEeHTpauuss 5 mM cnepmunbT orpannyaBa a0 100% pacrexa
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Ha wMunena Ha Fusarium culmorum (Wm.G.Sm.) Sacc., oka3Baiiku
¢bynrunuaHo neiicteue. [lo otHomenne Ha Fusarium graminearum
(Schwabe) edekTbT Ha M3MUTBAHKS areHT 0€ OTHOCUTEIHO TO-Cl1ab — 110
93% uHxuOMpaHe Ha pacTeka CIPSMO HETPETUPAHHSI KOHTPOJICH BapUaHT.
PacrexxsT Ha kKomoHMHUTE Ha BUaa Fusarium oxysporum (Schlecht. emend.
Snyder and Hansen) 6¢ mOBIMsSH HE3HAYUTEIIHO MPU CHIIUTE YCIOBUSI HA
excriepuMenTupane. Ha 0azara Ha pe3ynraTuTe OT Jocera MpOBEICHUTE
ONUTH, KOHLEHTpauuaTa oT 5 mM crnepmMuH Oe OIleHEHa KaTo Haii-
MEepCIeKTHBHA 3a BKJIIOYBAHE B CIIEJBAIl €Tal OT H3cleAoBaTeicKaTa
pabora: u3nuTBaHe €(PEKTUBHOCTTA Ha MPEICEUTOCHO TPETHPAHE ChC
CIIEpMHUH Ha CEMEHa OT MILIEHUI[a BbPXY M0sIBaTa M pa3BUTHETO Ha 00JIeCTTa
M0 KOPEHUTE Ha PACcTEHUsATA B MJIaJia Bb3pacT.

bnarogapunoctu: M3cnenBanusita ca npoBeieHu ¢ pUHAHCOBATa MOJKpENa
Ha ®HU no noroeop KII-06-H86/6 ot 06 nekemspu 2024 T.

KuarouoBu nymm: nwenuya, gysapuym, cnepmun

In vitro effect of polyamine spermine on mycelium growth
of pathogenic Fusarium spp. isolated from wheat
Tsvetina Nikolova, Valya lyubenova, Yordanka Taseva, Tzenko
Vatchev, Iskren Sergiev, Ivo Yanashkov, Zornitsa Stoyanova,
Dessislava Todorova
Institute of Plant Physiology and Genetics
Bulgarian Academy of Sciences

Fungal pathogens of the genus Fusarium are prevalent and rank among the
mosteconomically significantcauses of diseases affecting wheatroots, bases,
and ears. Infection by these pathogens contaminates grain with mycotoxins
that endanger human and animal health while reducing both the quality and
quantity of production. To combat fusarium diseases, synthetic fungicides
are typically applied for seed decontamination or foliar treatment during
plant growth. However, modern agricultural practices are increasingly
reducing the use of synthetic fertilizers and pesticides. In accordance with
the principles of ecologically and economically sustainable agriculture
and organic farming, there is a growing emphasis on research aimed at
controlling plant disease agents through bio-fungicides. The present3sltudy



evaluated the antifungal activity of the natural metabolite spermine (a
polyamine) against root rot and fusarium wilt pathogens in cereals. In
in vitro experiments conducted under laboratory conditions, spermine
was incorporated into an agar-based nutrient medium at concentrations
ranging from 0.5 mM to 5.0 mM, and its effect on the mycelial growth
of three Fusarium species isolated from wheat was assessed. The results
demonstrated that at a concentration of 5 mM, spermine completely
inhibited the mycelial growth of Fusarium culmorum (Wm.G.Sm.) Sacc.,
exhibiting a fungicidal effect. For Fusarium graminearum (Schwabe), the
agent inhibited growth by up to 93% compared to the untreated control,
while the growth of Fusarium oxysporum (Schlecht. emend. Snyder and
Hansen) was minimally affected under the same conditions. Based on
these findings, a 5 mM concentration of spermine appears most promising
for the next phase of research, which will test the effectiveness of pre-
sowing wheat seed treatment with spermine in controlling root disease
development in young plants.

Acknowledgements: This research was supported by the Bulgarian National
Research Foundation under contract KP-06-H86/6, dated 06 December,
2024.

Key words: wheat, fusarium, spermine
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IIpoMeHn B AKTUBHOCTTA HA MOJMAMHMH OKCH/IA3aTa U
HATPYNBAHETO HA KOAUPAIIM S TPAHCKPUIITH B U30JTHPAHU
ceMe/ie/IM OT THKBUYKA, OTTJIEAHN HA Pa3TBOPU HA METHJI

’KACMOHAT U IUTOKMHUHU
Acs I[lemposa, Hpuna Bacesa, 3opnuya Kameposa, /lecucnasa
Toooposa

Huecmumym no gpuzuonozus Ha pacmeHusima u 2eHemuKa

bwaeapcka akademus na naykume

[lonnamMuHuTE Ca pacTeKHM PpEryiaropy, YydyacTBallM B peauna
(U3MOJOTHYHN TIPOLIECH B pACTCHUsATA - MOKBJIBAaHE Ha CEMEHaTa,
OpraHorenesa, emoOpuoreHesa, nudepeHIHManus Ha JUCTa U KOPEHH,
yABbIDKaBaHe Ha CTHOJIOTO, crapeeHe, Mb(rex, GopMupaHe u 3peeHe Ha
IUIO/IOBETE, KAKTO M PEaKIMsATa Ha PACTeHUsATA KbM CTPECOBU (hakTopwu.
lonsama gact oT Te3n (yHKIMM HANoOJ0O0SBAT JIEHCTBHETO M Ha APYTH
PacTEXHU PEryJIaToOpH, C KOUTO T€ CU B3aUMOJeHCTBAT. EHIOreHHOTO UM
ChJIbP’KaHUE B PACTEHUATA 3aBUCHU OT X0/1a HAa IPOTUYAHETO HA IPOLIECUTE
Ha CHHTE3 U pasrpaxkJaHe 1o BpeMe Ha METaOOIUTHUS UM ITBT B KJIETKATA.
En3uMuTe, OTroBOpHM 3a TSAXHOTO pa3jlaraHeé ca aMHHOKCHJA3UTE,
KbM KOMTO C€ OTHAciT JAMaMHUHOKCUIA3UTE, OKHUCISABAILM JUaMUHa
nyTpecuud U noauamuHokcuaasute (ITAO), pasrpaxkganiy mno-BUCHIUTE
aMUHM — CHEpMHMH U cnepMmuauH. llenta Ha mnpoyuBaHeTo € Ja ce
n3cnenBa aktuBHocTTa Ha ITAO u excrnpecusita Ha KOPECHOHIMPALLU
I€HH, B U30JUPAHU CEMEJENN OT TUKBUYKHU, OTIJIEAAHU Ha CBETIO 3a 6
IHU B Pa3TBOPHU Ha MeTWI xkacMoHat (MelJ), HHXHOUTOP Ha KIETHYHOTO
neneHe, u uUTOKMHUHUTE OeH3unageHuH (BA) u (NI1-(2-xmopo-4-
nupuani )-N2-penannkapdbamun (4PU-30), aktuBatopu Ha KIETBYHOTO
JeTIieHe, CaMOCTOATEHO U B KomOuHaims. ['ennata excrpecus Ha [T1AO e
yctanoBeHa upe3 npuioxkeH qPCR ananu3 u AACT meTo1 Ha U3UHCIICHUE,
a €H3MMHATa aKTUBHOCT — OMOXMMHM4YHO. Pe3ynrtarure mokasBaT, 4ye B
koHTposnHUuTe cemenenu [TAO akTUBHOCTTA € Hal-BUCOKa, KaTo OT 4-TU
neH Oe yCTaHOBEHO CBIIECTBEHO HaMalieHHEe B €H3MMHATa aKTHUBHOCT
BbB BCHYKU BapuaHTu. Tperupanero ¢ MeJA He oka3Ba CbIIECTBEHO
neiictBue BppXy akTuBHOCTTa Ha [TAO u npeausBuka cinabo NOHMKEHUE
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Ha CTOMHOCTUTE CHpsiMO KoHTponHHUTe. Hail-cunen muxuOupamy edext
BBPXY TO3U MapaMeThp Npeau3BUKBa npuioxenuero Ha 4PU-30. JlannuTe
3a reHHaTa eCKIIpecHs MOKa3BaT, 4e MPOMEHHUTE B HUBOTO Ha HATPyIBaHE
Ha TPAHCKPUIITU ca AMHAMUYHU BB BPEMETO U CTPOTO 3aBUCST OT THIIA Ha
MIPUIIOKEHUTE PACTEKHU PETYIIaTOPH.

KarouoBn AYMM: NOAUAMUHU, NOJIUAMUH 07<cu0a3a, CEHHA €eKcnpecusl,
C€H3UMHA aKmueHocni, Memul adHcacmoHam, UYUMOKUHURU, USOJIUPAHU
KOMUIeOOHU om MUKEUYKA

Alterations in polyamine oxidase activity and its coding
transcripts accumulation in isolated zucchini cotyledons
grown on solutions of cytokinins and methyl jasmonate
Asya Petrova, Irina Vaseva, Zornitsa Katerova, Desislava
Todorova
Institute of Plant Physiology and Genetics
Bulgarian Academy of Sciences

Polyamines (PAs) are growth regulators which take part in numerous
physiological processes in plants — seed germination, organogenesis,
embryogenesis, leaves and roots differentiation, stem elongation,
senescence, flowering, fruits maturity and formation, as well as plants stress
reactions. Many of their functions are similar to the other plants hormones
with whom they interact. Endogenous concentration of PAs depends on
the ratio between both processes - PAs synthesis and degradation in their
metabolic pathway. Enzymes that are responsible for PAs decomposition
are amino oxidases and they include - diamine oxidases, which oxidizes
the diamine putrescine and polyamine oxidases (PAO), which degrades
higher amines - spermine and spermidine. The aim of our study is to
explore PAO activity and its corresponding genes expression in isolated
zucchini cotyledons grown in light for a period of 6 days in solutions of
methyl jasmonate (MeJ) — which is inhibitor of cell division, and cytokinins
benzyladenine (BA) and N1-(2-chloro-4-pyridyl)-N2-phenylurea (4PU-

30)3—4 activators of cell division, alone or in combination. The PAO gene



expression was measured using qPCR analyze and AACT of calculation
and its enzymatic activity was biochemically detected. Our results
demonstrated that the highest PAO activity was measured in control
cotyledons and notable PAO activity reduction was found in all treated
plants during the period between the fourth and sixth day. The application
of methyl jasmonate did not cause any significant effect on this enzymatic
activity and leaded to slight reduction as compared to the control value.
The strongest inhibitory effect was detected due to 4PU-30 treatment. The
data obtained for gene expression showed that the alterations in transcripts
accumulation were dynamic and strongly depends on the type of applied
plant growth regulators.

Key words: polyamines, polyamine oxidase, gene expression, enzyme
activity, methyl jasmonate, cytokinins, isolated zucchini cotyledons

buopasHooOpa3ue 1 MeTa00JIUTEH KANIAIUTET HA
O0BJIrapCKHU JIAKTO0AIWJIN KATO OCHOBA 32 HOBH
XPAHUTEJHHU U 3eJIeHH TeXHOJIO0T UM
Ceemna Jlanosa™, Huxonema Amanacosa*™, Jlunu /[oopesa*,
Ilemwvp /lonues*, Padocras Abpawes™, Examepuna
Kpymosa®, Mapus Aneenosa™, Anocmon Anocmonos**, I pema
Haiioenosa™**, /lpacomup Ankog™*

* Unemumym no muxpoobuonoeus ,, Cmegan Aneenos

— BPvieapcka akademus na naykume, ** Hncmumym no

uHoIceHepra xumusi — bvieapcka akademus Ha HayKume

JlakroOanmnure ca 4yacT OT BEKOBHaTa Tpaaulus Ha bankanute 3a
MoJly4yaBaHe Ha ()epMEHTAI[MOHHU XPaHU Ha MJIEYHA M HEMJIEYHAa OCHOBA.
Te ca mmpoko mpuetu NMpoOHOTUIN (TIpO-3a U OMO-)KMBOT) C IMOJI3a 3a
3/IpaBeTO Ha Xopa U XKUBOTHHU. OIeHsIBallku MOTEHIMAlla HAa TOJE3HUTE
bbarapcku mieunu nponyktu, B UMukb c¢ maprHopctBotro Ha MMX-
BAH ce pa3paboTBa npoekT, puHancupa no [lnana 3a Bb3CTaHOBSIBaBe
u ycronuuBoct — uHBecTuMs C2I2 ,IloBumiaBaHe Ha WHOBAIMOHHUSA
karmanuteT Ha BAH B cdepara Ha 3eneHuTe U HUPPOBUTE TEXHOIOTHUHU .
IlenTae ga ce u3mo3Ba noyie3HaTa JakToOaIMITHA MUKPOOHOTa OT Pa3IuyHu

354



Xa0UTaTH 1 J1a ce TpaHchepupar HeWHUTE TIOJIC3HH KauecTBa 3a IeJTUTE Ha
XPaHUTEITHUTE TEXHOJIOTUM M OE30MacHOCTTAa Ha XpaHHUTEIHATa BEpUTa,
MOCPE/ICTBOM €KOJIOTUYHU HOBHU pelieHus . [IpexonHuTe HU H3CIeIBaHus
Ha 0510 cajlTaMypeHO CUPEHE, KHCEIIO 3eJI¢ M YHUKATHUTE 3a CTpaHaTa KaTbk
W 3€JICHO CUpPEHE IMOKa3BaT HaJIW4he Ha Oorara MUKpPOOHMOTa, C BHCOKA
BUTAITHOCT. CpaBHHUTEHUAT METAareHOMEH aHaJIM3 Ha OsJI0 callaMypeHO
CHpEHE 10 TPaJUIIMOHHA PEleNnTa J0Ka3Ba 00raTcTBO Ha MPEICTABUTEIH
Ha JlakToOanmmnu u budugobakrepun BKI. HEKIACH(UIMPAHU HOBHU
TakCOHU. JlaHHUTE pa3KpUBaT 4YacT OT MEXaHM3MHU 3a MOIYJalus Ha
YpEBHUS MUKPOOHOM, BCIICICTBUE KOHCYMAIUATa Ha Te3U (PyHKITMOHAITHU
nponyktu. [IpoMsiHaTa B TpaauIIMOHHATA TEXHOJIOTHS Ha 3€JICHO CUPEHE
CBII0O WHTECH3MBHO BIHUSEC ChCTaBa HAa aBTOXTOHHATA MIIEYHO KHCEa
MuKpoOroTa. KomiiekcHara oleHKa Ha METa0OJIMTHUTE CIOCOOHOCTH
in vitro WM in situ rapaHTUpaT MoAOOpa Ha IIAMOBE KaTO 3aKBAaCKU W/
Wi OMOKOHCEpBHpAIIX T00aBKH, KOWTO IONMPHUHACAT 3a TOJ00psBaHe
Ha 0€30MacHOCTTa M KauecTBOTO Ha XpaHUTe. CTPEMEKBT € KbM 37paBe
W JIBJITOJICTHE, Ype3 TEXHOJIOTUH, ChbXPAaHWIH bhiarapckure MpupoaHU
3aKBaCKH, TI0JIe3Ha MUKPOOHOTA U TPAJIHIINH.

KonektuBbT U3passBa 0JiarogapHoOCT 3a pUHAHCUpaHeTo Ha rpaHT [IBY-
63 BG-RRP-2.017-0047-CO1.

Karwo4uoBu aymu: naxmobayunu, miedHu npooyKmu, npoouomuyu,
bezonachu Xxpau
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Biodiversity and metabolic capacity of bulgarian
lactobacilli as a basis for new food and green technologies
Svetla Danova* Nikoleta Atanasova®, Lili Dobreva*, Petar

Donchev*, Radoslav Abrashev*, Ekaterina Krumova*,
Maria Angelova®, Apostol Apostolov**, Greta Naydenova**,
Dragomir Yankov**

* Stephan Angeloff Institute of Microbiology, Bulgarian
Academy of Sciences
** Institute of Chemical Engineering, Bulgarian Academy of
Sciences

Lactobacilli are part of a centuries-old tradition in the Balkans for the
production of dairy and non-dairy fermented foods. They are widely
accepted probiotics (pro- and bio-life) with health benefits for humans and
animals. Evaluating the potential of beneficial Bulgarian dairy products,
a project funded under the Recovery and Sustainability Plan - Investment
C212”” Enhancing the Innovation Capacity of BAS in Green and Digital
Technologies™” is being developed at SAIM with the partnership of IChE-
BAS. The aim is to use the beneficial Lactobacillus microbiota from
different habitats and to transfer its beneficial properties for the purpose
of food technology and food chain safety by applying novel ecological
solutions. Our previous studies of white brined cheese, sauerkraut, and
the unique to the country “katak” and green cheese show the presence
of a rich microbiota with high viability and diversity. The comparative
metagenome analysis of a traditional white cheese reveals a wide diversity
of representatives of Lactobacilli and Bifidobacteria including unclassified
new taxa. The data assess some of the mechanisms for modulation of the gut
microbiome, due to the consumption of functional fermented products. The
change in traditional green cheese technology also affects the composition
of the autochthonous lactic acid microbiota. Comprehensive assessment
of metabolic capacity in vitro or in situ ensures the strains’ selection as
starters, bio-preservatives that improve food safety and quality. The goal
is health and longevity through technologies preserving Bulgarian natural
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starters, beneficial microbiota and traditions.

The authors gratefully acknowledge the funding of grant PVU-63 BG-
RRP-2.017-0047-CO1.

Key words: lactobacilli, dairy products, probiotics, safe foods

Pojasita Ha 1MMQHUA JpeHax B
NPEBEHIHUSATA U YIIPABJICHUETO HA 3200/11BAHUSA
MPH IOMAIIHHU )KUBOTHH — 0030p
Hnuana Pyscanosa-I'ocnoounosa, Ilasnuna Xpucmosa, Cesen
Mycmadgpa, Cuneu Brnaoosa
Jlecomexnuuecku ynusepcumem, Cogus

Jlumpuara cuctema urpae XH3HCHOBa)KHA pOJIi B MMYyHHATa 3alluTa,
¢bnyunHus OanaHC M JICYCHHETO HA 3a00JSIBAHMATA TPH JOMAIIHUTE
KHUBOTHH. [leiicTBaiikn KaTto mbpBUYHA (UITpHUpAIIA Mpexa, TUMPHUTE
OpraHM y4acTBAT B OTCTPAHSBAHETO HA MATOI€HU OT Pa3IMyeH MPOU3XOJ,
KaTo [0 TO3M HAYMH MIPEIOTBPATABAT PA3BUTUETO HA CUCTEMHU UHPEKIUY.
KirouoB acniekT Ha muM@HaTa GyHKINS € HEHHOTO yJacTHe B IPEIaBaHETO
Ha 300HO3HM 3a00JIIBaHUsL, ThI KaTO HAKOM NaTOT€HU MOTaT Ja U3I0JI3BaT
OpraHuTe Ha JIMM(QHATa CUCTEMA 3a Pa3NpPOCTpaHEHUE B opranusma. To3u
0030p M3CcenBa aHATOMUYHATA CTPYKTYpa U (PyHKIIMOHAIHATA TUHAMHKA
HaJIMM@QHATa cUucTeEMa MPH pa3IndHU BUJIOBE TOMAIIHU KUBOTHHU, C aKLIEHT
BBPXY HEWHaTa poJisi B IPEBEHIMATA HA 3a00JSIBAHUATA. 3aIBIOOYECHOTO
pasOupaHe M mpoydBaHe Ha JUMQHATa cUCTeMa MOXKE 3HAYUTEIHO 1a
noJo0pHU KOHTpOJIa Ha Pa3NpOCTPaHEHHE HAa pa3IM4YHM 3a00JIABaHUS U
MepKHTE 3a OMocurypHocT. Possta Ha nuM(pHaTa cucTeMa B KOHTPOJIA Ha
300HO3HHTE 3a00JsBaHMs € pasrieaana npe3 One Health nepcnexTuBara,
KaTo ce NoJ4yepraBa 3HAYEHHETO HAa UHTETPUPAHUTE BETEPUHAPHU U
OOIIECTBEHH CTPATETHH 3a 3/[paBeoIa3BaHe.

KarouoBu fymu: numgna cucmema, 300H03u, 00MauiHu HCU8OMHU
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The Role of Lymphatic Drainage in Disease Prevention and
Management in Domestic Animals — a review
lliana Ruzhanova-Gospodinova, Pavlina Hristova, Seven
Mustafa, Silvi Vladova
University ot Forestry, Sofia

The lymphatic system plays a vital role in immune defense, fluid balance,
and disease management in domestic animals. Acting as a primary filtration
network, lymphatic organs are involved in the removal of pathogens
of various origins, thereby preventing the development of systemic
infections. A key aspect of lymphatic function is its involvement in the
transmission of zoonotic diseases, as some pathogens can use the lymphatic
system organs to spread throughout the body. This review examines the
anatomical structure and functional dynamics of the lymphatic system in
various domestic animal species, with an emphasis on its role in disease
prevention. A deeper understanding and study of the lymphatic system can
significantly improve disease control and biosecurity measures. The role of
the lymphatic system in zoonotic disease control is examined from a One
Health perspective, emphasizing the importance of integrated veterinary
and public health strategies.

Key words: [ymphatic system, zoonotic diseases, domestic animals

HyrputuseH egeKT HA 0BJIrapcKo JJaBaHAYJI0BO MaCJI0
NpH nuJiera opoiijiepu
Anenua Mnaoenosa, Teooopa [lonosa, I'v1voun Mnaoenos
Jlecomexnuuecku ynueepcumem, Coghus

bunkure ca n3nosi3BaHu OT YOBEKA OT XWJISAM ToAMHU. ETeprunuTe Macia
OT TSIX MpeasiaraT OpraHnyHa u 0e30macHa aJiTepHATHBAa HA OTHOCUTEIHO
PUCKOBUTE (PapMaKOJIOTMYHU areHTu. JIaBaHIyJIOBOTO €TEPUUYHO MAacio
€ €IHO OT Hal-ynoTpeOsBaHWUTE B CBETA, 3apaJl MHOIOOPONMHUTE CH
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ONMarompusATHUTE TOJI3M BBPXY MLENHS OpraHu3bM. To MMa JTOKa3aHH
AHTUOKCUJIAHTHH BB3JICUCTBUS U TIOJIOXKHUTEICH €(PEeKT BBPXY pacTexa
Ha TUJIeTa OpOWJIepH W MBANBABIM. HacTosmoro npoyyBane uMa 3a 1ei
Ja TPOCJeIU BB3ACHCTBUETO HA OBITApCKOTO JaBaHIYJIOBO Maclio KaTo
no0aBKa B THEBHATa Jax0a BbPXY pacTeka Ha ImuieTa Opoitiepu.
Karw4uoBu gymu: Ovieapcko 1asandynoso Macio, HympumueHo oelicmeaue,
nuiema opoiiiepu

Nutritional effect of Bulgarian lavender oil in broilers
Anelia Mladenova, Teodora P. Popova, Galabin Mladenov
University ot Forestry, Sofia

Herbs have been an essential part of human life for thousands of years.
Essential oils from them offer an organic and safe alternative to relatively
risky pharmacological agents. Lavender essential oil is one of the most
widely used in the world, due to its numerous beneficial effects on the
entire organism. It has proven antioxidant effects and a positive benefit
on the growth of broiler chickens and quails. The present study aims to
investigate the impact of Bulgarian lavender oil as a supplement in the
daily ration on the growth of broiler chickens.

Key words: Bulgarian lavender oil, nutritive effect, broiler chickens

EdexT Ha moiMaMuHa CliepMHMH BbPXY NNOKBJIBAHETO HA
CEMEHA U PACTe’k A HA MPOPACTHUM OT MIIEHULA
L{semuna Hukonosa, Hckpen Cepeues, /lecucrasa Toooposa
Hucmumym no gusuonozus Ha pacmenusima u 2eHeHmuKa
bwvaeapcka akaoemusn na naykume

ITmeHunaTa € OCHOBHA KYJITypa 3a H3XpaHBAHC Ha IoJisiMa 4acT OT
HACCJICHUCTO, IIOpaau KOCTO II0JIy4aBaHCTO Ha I[O6I/IBI/I OT 3BpPHO C
BHCOKO Ka4€CTBO M KOJIHYCCTBO € OT CHIICCTBCHO 3HAYCHMHC. HapeL[ C
HC6HaFOHpI/I${THI/ITC (baKTOpI/I HaOKOJIHaTacCpcaa, CBbP3aHN C KIUMATUYHUTC
) HpO%GHI/I, OonecTuTe 110 nmeHuara, IMIPUYHHABAHUW OT Pa3JIMYHU



MaTOr€HH, BKJIIOYUTENTHO T'bOM oT pon Fusarium, mMoraT 3HaYUTETHO
na HaMmanAT no6usa. CTaHIapTHA TEXHHMKA 3a O0pOa ¢ MPUUYMHHUTEIUTE
Ha rpOHM OOJeCTH TIO TIICHUIATa € TmpencentOeHaTa oOpaboTka Ha
cemeHata ¢ ¢pyHrunuau. ChIIeBpEMEHHO, ChBPEMEHHUTE U3MCKBAHUS 32
YCTOHYMBO €KOJIOTUYHO OMO3eMeeNIne HajaraT 3aMsiHa Ha CHHTETUYHHUTE
MECTULIUIN C €CTECTBEHHU MPOIYKTH, POSBABAIIM QyHTULIACH eeKT, Oe3
TOBA J]a MPOBJIHSE CHIIECTBEHO MOKBIBAHETO M PACTEKa HA PACTECHUSTA.
Pennia n3cnenBanus moka3BaT, e IMOJMAMUHHATE (€CTECTBEHH PACTEKHU
peryiaTopu B pPAcTEHHATA) TMPHUTEXKABAT MOTEHIMAA Ja TOBUIIAT
YCTOHYMBOCTTA HA PACTEHHATAa KbM pa3IHMYHU a0MOTHYHU W OMOTHYHU
ctpecoBu pakTopu. Hamocneapk € ycTaHOBEHO, Y€ MOJTMaMHHUTE MPSIBSIBAT
Y M3BECTHO (PyHTHUCTATHYHO / QyHTHLIUAHO NeiicTBue. M3cneaBaneTo HU
ce Qokycupa BbpXy epeKTa Ha TPETUPAHETO HAa CEMEHa C IOJIMaMHUHA
CIEPMHUH BBHPXY IMOKBJIBAHETO M pacTeka Ha MPOPACTHIM OT MIICHUIA
C 1EJ MPUIOKEHUETO My KaTO €BEHTYaJIeH 3aMECTUTENI Ha CHHTETHYHH
¢byHrunuan. PesynratuTe mokasaxa, 4e HaKMCBaHETO Ha ceMeHara 3a 6
yaca B pa3TBOpPHU C KOHIIEHTpalmoHeH auana3on 0.5 — 5 MM He nosnusiBa
HETaTHUBHO IMOKBJIBAHETO HA CEMEHATA M PacTe)ka Ha KOPSHUTE U HA/I3eMHATa
yacT Ha pacTeHusaTa. B Hali-Bucokara koHueHTpauus (5 MM) 6e oTuereH
Y U3BECTEH CTUMYJHpAII €(eKT 1o OTHOIICHHE Ha TETJIOTO U IBJKHHATA
Ha KopeHute. Ha Oazata Ha Te3u pesynraru 1me ObAAT pas3lIupeHU
U3CIIEIBAHMATA BBPXY €PEKTHBHOCTTa OT 00pabOTKaTa Ha CEMEHATa ChC
CIIEPMHUH 3a MPEeIOTBPATIBAHE PAa3BUTHETO HA 3a00JsIBaHE, IPUIHMHEHO OT
naToreHHu reomu ot pox Fusarium. bmaromapuoctu: M3cnensanusita ca
npoBezenu ¢ ¢purancosara nogkpena Ha ®HU o norosop KII-06-H86/6
ot 06 nexemBpu 2024 1.

Kiro4oBu aymm: nwenuya, cnepmun, cemeHno mpemupare, noKbiéame,
pacmesic



Effect of polyamine spermine on seed germination and
seedling growth of wheat
Isvetina Nikolova, Iskren Sergiev, Dessislava Todorova
Institute of Plant Physiology and Genetics
Bulgarian Academy of Sciences

Wheat is a staple crop that feeds a huge part of the global population,
making the attainment of high-quality and high-yield grain essential. In
addition to the challenges posed by adverse environmental conditions
linked to climate change, diseases caused by various pathogens — including
Fusarium spp. Fungi — can substantially reduce yields. Traditionally, pre-
sowing seed treatment with fungicides has been applied to combat fungal
pathogens. However, the growing demand for sustainable and ecologically
sound organic agriculture calls for replacing synthetic pesticides with
natural products that exhibit fungicidal properties without adversely
affecting seed germination and plant development. Recent studies have
demonstrated that polyamines, which act as natural growth regulators
in plants, can enhance resistance to a variety of abiotic and biotic
stressors. Moreover, emerging evidence indicates that polyamines possess
fungistatic / fungicidal properties. In our study, we focus on the effect of
seed treatment with the polyamine spermine on wheat seed germination
and seedling growth, with the goal of identifying a viable alternative to
synthetic fungicides. Our findings reveal that soaking seeds for six hours in
solutions with concentrations ranging from 0.5 to 5 mM spermine does not
negatively impact neither germination nor the growth of roots and shoots.
At the highest concentration (5 mM), we observed a significant stimulatory
effect on both root weight and length. Based on these promising results,
further research will explore the potential of spermine seed treatment to
prevent diseases caused by pathogenic Fusarium spp. fungi.
Acknowledgements: This research was supported by the Bulgarian National
Science Fund under contract KP-06-N86/6, dated 06 December, 2024.
Key words: wheat, spermine, seed treatment, germination, growth
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JlunHoueyJI03HATA OOMAaca - MOAleHeH U3TOYHUK HA
O0MOYCBOMMH 3aXapH
I'pema Havioenosa*, Anocmon Anocmonos®, Jlunu Jloopesa™*,
Huxonema Amanacosa™*, Ilemwvp [lonuee™*, Padocnas
Abpawes**, Examepuna Kpymosa**, Ceemna /lanosa™*,
Jlpacomup Ankog™
* Uncmumym no unoiceneprna xumus, bvneapcka akademus
Ha Haykume, ** Hncmumym no muxkpoouonozus ,, Cmegpan
Aneenog
bwneapcka akademus na naykume

be3onacHocTra Ha XpaHWTE M JIMTHOLENYJIO3HUTE OTHAAbLIU Ca TACHO
CBBbpP3aHU, IPEJUMHO YpPE3 YCTOMUMBO HU3II0JI3BAHE HA PECYPCUTE, PUCKOBE
OT 3aMBbPCSABAHE U AITEPHATUBHU IPUIIOKEHUS, CBbP3aHu ¢ XpaHure. Upes
IIOBTOPHO M3I10JI3BAHE HA CEJICKOCTONAHCKU JIMTHOLIETYJIO3HU OTHAIbIH,
XPaHUTEJIHUTE CUCTEMHM MOraT Jla CTaHaT I0-yCTOMUYMBHU, HaMallBalKu
3aBUCHUMOCTTa OT CHHTETUYHU CYPOBUHU U MUHUMHU3UPANKN ONTACHOCTUTE
3a OKOJIHATa Cpejla, KOMTO KOCBEHO 3acsiraT 0e30MacHOCTTa Ha XPaHUTE,
KaTo 3aMbpCSABAHE Ha MoYBaTa U Bojara. JIursouenysno3Hara Ouomaca,
BirounTeiHO DDGS (M3cylieHn JeCTUIAllMOHHU 3bpHA C PAa3TBOPUMHU
BEIIECTBA), € €IMH OT HA-Pa3POCTPAHCHUTE U 0OEIIaBaIi Bh30OHOBSIEMU
M3TOYHUIIM B CBETOBEH MaIlao.

Xumuueckusat ceetaB Ha DDGS Bapupa 3HaunTENHO 1Opagyd MHOXKECTBO
(akxTopH, MpeIMMHO BHJIAa HA 3bPHOTO, U3MOI3BAHO KaTo CypoBHHA. Jpyru
(akTOpH BKIIOYBAT Ipolieca Ha MPOU3BOJACTBO Ha €TAaHOJN, pabOTHHUTE
napamMeTpH, BIia Ha APOXKANTE, M3MOI3BAHH 110 BpeMe Ha (hepMEeHTaIHATa,
U KOJIMYECTBOTO U ChCTaBa Ha KOHJIEH3UPAHUTE Pa3TBOPUMU BEILECTBA B
KpaifHus npoaykT. ToBa BOIM 10 pa3inuku B xuMudeckus npodun Ha DDGS
HE caMO MEXJy IPOU3BOJCTBEHUTE MPOLECH, HO U MEXKIY OTIEIIHUTE
IIPOU3BOJICTBEHU MAPTUAM.

[enTa Ha HacTOAILIOTO M3ceBaHE € aa Xxapakrepuzupa DDGS ot mectHO
IIPEAIIPUATHE 3a IPOU3BOJICTBO HA OMOETaHOJ U Jja CE IPUIIOKAT Pa3IMUHU
II0JIXO/IY 32 [I0JIy4aBaHE HA MAKCUMAJIHO KOJIMUECTBO PEAYLIUPALLH 3aXaPH.
Upe3 u3M0I3BaHETO HAa €(PEKTHBEH MPOIEC Ha XHIPOJIHM3a CE IOJIyuaBa
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roJsIMO KOJIMYECTBO PEIyLMpAIlM 3axapy, KOETO MpaBU XUAPOJIU3ATUTE
ot DDGS nenen cyOctpat 3a pa3inyHu (pepMeHTAlIMOHHU PUI0KEHUS.
KonexktuBbT u3passBa OiarogapHocT 3a ¢puHaHCHUpaHeTo Ha rpanT [IBY-
63 BG-RRP-2.017-0047-CO1.

KumrouoBu aymm: nuenoyenynosna ouomaca, DDGS, xumuuen cvcmas,
XUOpoau3Hu npoyecu

Lignocellulosic biomass - an undervalued source of
bioavailable sugars
Greta Naydenova®, Apostol Apostolov*, Lili Dobreva**,
Nikoleta Atanasova™®*, Petar Donchev**, Radoslav
Abrashev**, Ekaterina Krumova**, Svetla Danova *¥*,
Dragomir Yankov*
* Institute of Chemical Engineering, BAS, ** Stephan Angeloff
Institute of Microbiology Bulgarian Academy of Sciences

Food safety and lignocellulosic waste are closely related, primarily through
sustainable resource use, pollution risks and alternative food-related
applications. By reusing agricultural lignocellulosic wastes, food systems
can become more sustainable, reducing dependence on synthetic feedstocks
and minimizing environmental hazards that indirectly affect food safety,
such as soil and water contamination. Lignocellulosic biomass, including
DDGS (dried distiller’s grains with solubles), is one of the most abundant
and promising renewable sources worldwide.

The chemical composition of DDGS vary significantly due to multiple
factors, primarily the type of grain used as feedstock. Other factors include
the ethanol production process, operating parameters, the type of yeast
used during fermentation, and the amount and composition of condensed
solubles in the final product. This lead to differences in the chemical
profile of DDGS not only between production facilities but also between
individual production batches.

The aim of the present study is to characterize DDGS from local bioethanol
production plant and to apply different approaches to obtain the maximum
amount of reducing sugars.

_ By ﬂ'te use of an effective hydrolysis process, high quantity of reducing



sugars was obtained, making DDGS hydrolysates a valuable substrate for
various fermentation applications.

The authors express their gratitude to Project PVU — 63 from 16.12.2024 r.
/BG-RRP-2.017-0047-CO01 for the financial support.

Key words: lignocellulosic biomass, DDGS, chemical composition,
hydrolysis processes

Bausinue Ha OCMOTHYHHUSA U COJIEBH CTPEC BbPXY
IMOHUKBAHETO U PAHHUS PacTe:K HAa MecTHU popmu Vicia
ervilia L. Willd. u Vigna ungviculata L. Walp
Coghus Ilemposa, [[sgemenuna Cmounosa, Barenmun Benunos,
Jlroomuna Cumosa-Cmounosa
Hucmumym no @uzuonocua na Pacmenuama, bvrecapcka
akaoemusi Ha HayKume

Haii-panauTe ¢a3m OT pa3BUTHETO HA pacTEeHHsITa ca OCOOCHO
YyBCTBUTEITHH KbM aOMOTHYEH CTpEeC, KOMTO 3acsira paBHOMEPHOTO
MOKBJIBAaHE W PACTeK HAa HACWKICHUATA, KAKTO M KpallHUA ITOOHWB OT
KynrypaTa. ChIIecTByBa Bpb3Ka MEXKIy YCTOWYHBOCTTa HA CTpeC MpHU
MOHWKBAHE U yCTOMYMBOCTTA HA CTPEC B MO-KHCHUTE €TAIM HAa Pa3BHUTHE.
OrneHkara Ha YyBCTBUTEIIHOCTTA KbM CTPEC IPH TOHUKBAaHE MOKE J1a ObJe
I0JIE3€H KpUTEpUN 3a U300p Ha MEPCIEKTUBHU I'€HOTUIIH 3a CEJEKIUs C
orJje]l Ha yCTOMUMBOTO 3eMeaenue. Mectaure popmu Ha 6000BU KyATYpH,
KOUTO ca Ja00pe amanTHpaHd KbM MECTHHTE MOYBEHO-KIMMAaTHYHU
YCIJIOBUS, Ca BaKE€H reHeTHUYeH pecypc. OTHOCUTENHATa TOJIEPAHTHOCT Ha
JBaHaJIeCeT MECTHH (GopMH ropuuB (Guil U JeceT MeCTHH (OPMH BHTHA
kbM ymepeH ocmotuueH (15% PEG 6000) u coneBu crpec (100 mM
NaCl) na erana Ha nokbiBaHe O€lIE OLIEHEHA IO CIEAHUTE MapaMeTpu:
MPOICHT Ha TOKBJIBAHE, CTENICH Ha IMOKBJIBAaHE, MHIEKC Ha JKU3HEHOCT.
Cpen mpoydyenute MecTHH (OpMH, M TIpH JABaTa BUIA CE OTKPOSBAT
00pa3uy TOJIEPAHTHU KbM JBaTa CTPECa, TAKMBA YYBCTBUTEIHH KbM JIBaTa
BUJIA CTPEC, KAKTO M TOJIEPAHTHU KbM OCMOTHUYEH, HO YyBCTBUTEIHU KbM
COJIEBH CTpeC U 00OpPAaTHOTO - TOJCPAHTHU KBbM COJIEBH, HO YyBCTBUTEITHH

KbM OCMOTHYEH cTpec. Pesynrarure ce OOCHKIAT MO OTHOIICHWE Ha
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MEXaHHU3MHUTE Ha JU(EpEeHIMAIIHATA YCTOMYMBOCT KBM OCMOTHYEH H
COJIEBM CTpEC.

KurouoBu 1yMu: noxkwisane, ocmomuuen cmpec, coiesu cmpec, Oypuax,
8UcHA

Germination and early seedling growth of local forms Vicia
ervilia L. and Vigna ungviculata L. Walp. as affected by
osmotic and salt stress
Sofiya Petrova, Tsvetelina Stoilova, Valentin Velinov, Lyudmila
Simova-Stoilova
Institute of Plant Physiology and Genetics
Bulgarian Academy of Sciences

The earliest phases of plant development are particularly sensitive to
abiotic stresses, which affect uniform stand establishment and the final crop
yield. A correlation exists between stress tolerance at germination and at
later developmental stages. Estimation of stress sensitivity at germination
could be a useful criterion for selecting perspective genotypes in breeding
for sustainable agriculture. Crop landraces, well adapted to local edapho-
climatic conditions, are an important genetic resource. The relative tolerance
of twelve local bitter vetch forms and ten cowpea landraces to moderate
osmotic (15% PEG 6000) and salt stress (100 mM NacCl) at the germination
stage was estimated on the following parameters: germination percentage,
germination rate, vigor index. Among the studied local forms of both
species, accessions have been fond which were tolerant to both stresses,
sensitive to both stresses, tolerant to osmotic but sensitive to salt stress,
and tolerant to salt but sensitive to osmotic stress. Results are discussed in
terms of differential stress tolerance and underlying mechanisms.

Key words: germination, osmotic stress, salt stress, bitter vetch, cowpea

46



MiieyHOKHCe1a MUKPOOMOTA HA KAThbKa: NPOOMOTHYECH
MOTEHIMAJ U TEXHOJOTUYHA MPHUIOKUMOCT
Jlunu Jloopesa*™, Huxonema Amanacosa*™, Braoumup
Tonuxoe™*, Ceemna Jlanosa
* Uncmumym no mukpoouonocus ,, Cmeghan Aneenog”,
bvreapcka akademus na naykume ** Hayuonanen yenmuvp no
3apaznu u napaszumuu 6onrecmu, Cogus

KarexbT € €IUH OT Haﬁ-CTapHTe N aBTCHTUYHH MIJICUHHU IPOAYKTU B
Beirapus, nmpusHaT 3a 4acT OT HEMATEPUATHOTO KYJITYPHO HACIEICTBO
Ha IOHECKO. ABTOXTOHHaTa My MHMKpOOHMOTa HIpae KJII0uoBa POt
3a (OpMHUPAHETO HA XapaKTEpHUS BKYC, TEKCTypa, ABITOTPAWHOCT U
HpO6I/IOTI/IqHI/I cBolicTBa. 3a Ja C€ CbXpaH! HEroBaTa aBTCHTUYHOCT U Jia CC
rapaHTupa yCTOMYMBOTO MY MPOHM3BOJCTBO, € HEOOXOIMMO 3a1BIO0YCHO
Npoy4yBaHe W 3ama3BaHe Ha MIIEYHOKHcenaTa MukpoOuora. C Taszu 1en
ca M3cleBaHM HOBOM30JHMpaHW oT kaTbk Lactiplantibacillus plantarum
IIaMOBE, IOI0OpaHy Ha 6a3a CIOCOOHOCT 1a MOTUCKAT pacTea Ha MaTOreHU
¥ MHUKOTOKCHHHU-TIpoynupany GpyHru. 3a 1a ObaaT BHEIPEHH, € OIICHEHA
TAXHATa YCTOMYMBOCT KbM MHIyCTpUaJIeH cTpec. JloOpa mpexuBsieMocT
B YCJIOBHSITA Ha OCMOTHYCH M KHCEIMHEH IIOK € JI0Ka3aHa 3a rpyrara
M30J1aTH U € oAOpaH nepcnekTuBeH mam L3. JIonbIHUTeTHO ca TpoydYeH!
TCHETUYHUTE OCHOBM Ha HEroBaTa PE3UCTEHTHOCT. BakeH enmemeHT e
JMTICaTa Ha TeHHU, OTTOBOPHU 32 XOPU30HTAJICH TpaHC(ep Ha aHTHOMOTHYHA
PE3UCTEHTHOCT, cbriaacHo Kpurepuute Ha EDCA 3a Ge3omacHOCT Ha
npobuotuiii. B xon ca in situ aHanmm3m 3a ompexaensHe Qopmara u
BB3MOKHOCTTA TE€3W MOJIE3HU IIaMOBE Ja CE BHEAPST, KaTO €CTECTBEHU
Ono3amuTHY areHTH. HacTosmoTo n3cieasane e HaArpak1amo 1 JoKa3Ba
S3HAYUMOCTTa Ha AaBTCHTUYHHUTC MJICHHMU TCXHOJIOIMH 3a IMOJTy4YaBaHCTO
Ha KadyecTBeHM M OezomacHM XpaHH. CTpEeMEXbT € Ja Ce H3MOI3BAT
[IIAMOBETE MJIICYHOKHCEIH OaKTepuH, 3a JIa CE MOCTUTHE BUCOKO KaYeCTBO
1 0e301MacHOCT, KaTO CHIIEBPEMEHHO C€ ChbXPAaHU aBTEHTHYHHS XapaKTep
Ha Ta3u TEXHOJOI'us:d. HepCHCKTI/IBHO € J1a CC NMPOoABJIKAT MOJICKYJIAPHUTC
HU3CjacaABaHUs Ha aBTOXTOHHATa MI/IKpO6I/IOTa Ha B’I)JIFapCKI/I MJICUHU
MPOAYKTH C IIeN pa3paboTBaHe HAa HOBU (DYHKIIMOHAIHU M E€CTECTBEHO

3alUTEHU XpaHU
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brnarogapruoctu 3a ¢unancupaneTo Ha rpaHnt PMC 206/07.04.2022 HIIT
»Mmnaau yaenu u nokropantu’ 2, Il eran

Kaw4doBu aymm: xamwvk, npobuomuyu, duonpomexyus, mMuxkpoouoma,
Lactiplantibacilus plantarum

Lactic acid microbiotia of katak: probiotic potential and
technological applicability
Lili Dobreva*®, Nikoleta Atanasova*®, Viadimir Tolchkov™*¥,
Svetla Danova*
* Stephan Angeloff Institute of Microbiology, Bulgarian
Academy of Sciences
** National Center of Infectious and Parasitic Diseases, Sofia

Katak is one of the oldest and most authentic dairy products in Bulgaria,
recognized as part of the UNESCO’s intangible cultural heritage. Its
autochthonous microbiota plays a key role in shaping its characteristic
taste, texture, shelf life and probiotic properties. To preserve its authenticity
and ensure its sustainable production, an in-depth study and preservation
of the lactic acid microbiota is necessary. For this purpose, newly isolated
Lactiplantibacillus plantarum strains from katak were studied, selected
based on their ability to inhibit the growth of pathogens and mycotoxin-
producing fungi. In order to be implemented, their resistance to industrial
stress was evaluated. High survival under conditions of osmotic and acid
shock was proven for the group of isolates and a promising strain - L3 was
selected. Furthermore, the genetic basis of its resistance was examined. An
important finding is the lack of genes responsible for horizontal transfer
of antibiotic resistance, according to the EFSA criteria for the safety
of probiotics. In situ analyses are underway to determine the form and
possibility of implementing these beneficial strains as natural bioprotective
agents. This study builds upon previous research and proves the importance
of authentic dairy technologies in producing high-quality and safe foods.
The aim is to utilize lactic acid bacteria strains to achieve high quality
and safety while preserving the authentic nature of this technology. Future
perspective include further molecular investigation of the autochthonous
microbiota of Bulgarian dairy products with the aim of developing new



functional and naturally protected foods.

The authors gratefully acknowledge the funding of grant PMC
206/07.04.2022 NP “Young Scientists and Doctoral Students” 2, II stage
Keywords: katak, probiotics, bioprotection, microbiota, Lactiplantibacilus
plantarum

Xapakrepu3rpaHe HA JIOCIH OT CJIHbHYOIJIET0BO ceMe
KAaTO0 BTOPUYEH NPOAYKT OT XPAHUTEJIHO-BKYCOBaTa
MPOMHIIVICHOCT € LeJI MoJIy4YaBaHe HA KOMIIOHEHTH ¢

A00aBeHA CTOMHOCT
@nopa l]semanosa, [ pema Haunioenosa, Cmanucnasa
bosioocuesa, Anocmon Anocmonog
Hncmumym no unoicenepna Xumus
bvreapcka akaoemus na naykume

FeHepI/IpaHeTo Ha OrpOMHHMH KOJHMYCCTBA OTHAAbLIM OT XpaHUTCIHATA
WHIYCTPUS € €IUH OT II00aTHUTE MpodiieMr Ha HOBOTO Bpeme. Criopen
nocJeHUTe A0KIaau Ha OpraHu3anusara 1o npexpaHa u 3eMezesiue KbM
O6enunenute Hauuu, npuoan3uTenHo 30-40% ot 001I0TO MPOU3BOJACTBO
Ha XpaHa ce ryOu mpeau Ja IOCTUTHE N0 maszapa. Tasu 3aryda ce AbiKu
Ha 3HAYUTCIIHOTO KOJIHMYCCTBO HMHAYCTpHAJIHH OTHAAbIH, IMOJTYYCHH II0
BEPHUTHUTE 32 MPOM3BOJCTBO M noctaBka. [lopaam nedunmra Ha pecypcu
¥ HapacTBAaIlOTO HAaCENeHWe, W C OIJie]l OCHIIECTBSIBAHE Ha KpPBroBa
MKOHOMMKA Ha OCHOBATa Ha OMOJIOTMYHU HU3TOYHHIIU, B ITOCIICAHUTC I'OANHU
ce Ha0IrO/1aBa HAPACTBAIl MHTEPEC KbM OIIOJI30TBOPSBAHE HA CTPAaHUYHH
NpOAYKTHU OT XPAaHUTCIHO-BKYCOBAaTa HWHAYCTPUA, BKIIOUUTCIIHO U
IMPOU3BOACTBO Ha XPAaHUTCIHHU MacJia. HafI-KOHCYMI/IpaHHSIT MacCJICH
NPOAYKT B CBETa € CIIBHYOIJIENOBOTO OJMO. TO ce mpom3BeXaa OT
CI'bHUOTJIEIOBUTE JIFOCTIN, KOUTO Ca M300MJICH ¥ €BTUH BTOPUYECH IIPOTYKT,
HO H 06CHIaBaHI W3TOYHUK Ha BBH300OHOBsIEMA CHEPIrusis U XHUMHYCCKU
KOMITIOHCHTH.

Hacrosimata pabGora e (¢okycupaHa BbpXy IbpBaTa CThIIKa Ha
OTIOJI30TBOPSIBAHETO HA CI'BHUOTJICJOBUTE JIIOCIIH KaTO OTIAJbyeH
IMpOAYKT OT XPAHUTCIIHO-BKYCOBaTa MNPpOMUIIJICHOCT — Tﬂigs):TO



XapaKTepu3upaHe, B TOBA YHCJIO ChIbp)KaHUE Ha BJIara, Cyxo BEIIECTBO,
Pa3TBOPHM U HEPA3TBOPUM B KHCEJIMHA JIMTHUH, [IETyJI03a U PeIyIHPaIn
3axapu. ChIIO Taka, C 1eJ1 H3BJINYaHEe Ha IICHHU BEIIECTBA, Ca MIPOBEICHU
excTpakiuu B COKCIIET amapaT ¢ Pa3TBOPHUTEIH C Pa3JIMYHA MOJSPHOCT
(XeKcaH W eTaHo).

Y CTONYMBOTO yIpaBlieHUE U PABUIIHOTO OIMOJI30TBOPSIBAHE HA OTIIAHUTE
CI'bHUOTJICIOBH JIFOCITH KaTO M3TOYHHUK HA CHEPTHsI M IICHHH KOMITOHEHTH
¢ no00aBeHa CTOWHOCT JIO TOJISIMAa CTENEH Ouxa OOJICKYWIM HE CaMo
MKOHOMUKATAa, HO ¥ ChCTOSTHUETO Ha OKOJIHATA CpeJia.

Karw4oBu 1ymu: civHuoenedosu arocnu, iueHoyenyio3eH Omnaovk, YeHHU
seuyecmed, XPaHumenrHo-6KyCco8a NPOMUULTEHOCH

Characterization of sunflower seed husks as a by-product
of the food industry for the production of value-added
compounds
Flora Tsvetanova, Greta Naydenova, Stanislava Boyadzhieva,
Apostol Apostolov
Institute of Chemical Engineering
Bulgarian Academy of Sciences

The generation of huge amounts of waste from the food industry is one
of the global problems of our time. According to recent reports by the
Food and Agriculture Organization of the United Nations, approximately
30-40% of total food production is wasted before it reaches the market.
This loss is due to the significant amount of industrial waste generated
in production and supply chains. Due to resource scarcity and a growing
population, and with a view to implementing a circular economy based
on organic sources, in recent years there has been growing interest in the
recovery of by-products from the food industry, including the production
of edible oils. The most consumed oil product in the world is sunflower
oil. It is produced from sunflower hulls, which are an abundant and cheap
by-product, but also a promising source of renewable energy and chemical
components.

The present work is focused on the first step of sunflower husk utilization
as a waste product of the food industry - its characterization, including
moiss(t)ture content, dry matter, acid soluble and acid insoluble lignin,



cellulose and reducing sugars. Also, aiming at the retrieval of valuable
substances, extractions in a Soxhlet apparatus with solvents of different
polarity (hexane and ethanol) were carried out.

Sustainable management and proper utilisation of waste sunflower husks
as a source of energy and value-added components would greatly alleviate
not only the economy but also the environment.

Key words: sunflower husks, lignocellulosic waste, valuable substances,
food industry

ExTonapa3urHa Xunores3a - KakBa € HCTHHCKATa (PyHKIUA
Ha paiieTo nmpu 3edpure: 0030p
Mupa Hsanosa™ u Kocmaoun Kvnueg™*
* Uncmumym no nespodouonozus, bvieapcka akademus na
HayKkume;,
** Jlecomexnuuecku ynusepcumem, Cogus

I[BeToBaTa ykpacka e usciae/iBaHa py pa3IMyHu BUI0BE B )KUBOTHHCKOTO
ApCTBO M € J0Ka3aHO, Y€ € BaKHA 3a Pa3IMYHU MEXaHH3MH, KaTo
HampuMep CEeKCyallHus MoAO0Op W OLENsBaHETO Mpu OO03alHULIUTE U
ntuiute. [lopasurenHara yepHo-0sa mapeHa MOKPUBKA Ha TSJIOTO Ha
3e0pHUTe HHTPUTYBa XOpaTa OT BEKOBE U MPUBJIMYA BHUMAHUETO HA MHOTO
0101031, HO EBOJIOIMOHHUAT M MPOU3XOJ U AJANTHUBHOTO M 3HAYCHHE
ocraBaT Hepasrajganu. [lonacrosimiem ca mnpemiokeHu 18 pasnuyHH
TEOpUH 3a NOABaTa Ha UBUIM ITpH 3e0puTe. OYHKIIMOHATHUTE XUIIOTE3U CEe
pasfenarT Ha YeTHPH ToJeMH KaTteropuu: 1) kamydQuiax cpelly XHUIIHUIY;
2) TepMmoperyanus; 3) MoJACHIBaHEe Ha COIIMAIHUTE B3aMMOJICUCTBUS; 4)
n30ArBaHE HA HANAJEHHUS OT €KTOMApa3UTH - €KTOMapa3uTHa XUIIOTe3a.
Cpen 6uon031TE Ce ouepTaBa KOHCEHCYC M0 OTHOILIEHUE Ha PYHKIMSITA Ha
4yepHOo-0sij1aTa paripaHa KOCMEHa MOKPHUBKA Ha 3e0pHUTe, KONTO MOIKpens
XHUIOTEe3aTa 3a eKTonapasutute. Ta3u Xunoresa npernosara, 4e UBULIUTE
B yKpackaTa Ha 3e0pHUTe ca €BOJIOLHMOHEH OTTOBOP Ha €KTOMapa3uTHOTO
Opeme, Mo-crenraiHo Ha XaleuuTe MyXH, Thil KaTO Te3U UBUIU ITOTHCKAT
3pUTENIHAaTa UM CUCTeMa. Bblpeku ToBa TOUYHUSAT MEXaHU3bM, MO KOUTO

MBHIIMTE MPEYAT Ha MYXHUTE Ja CE XPaHAT C KPbB, HE € TOJKOBa J100pe
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MPOyYeH. 3a J1a ce M35SCHU UCTUHCKATa (YHKIUS HA paiieTo mpu 3e0puTe,
ca HCO6XOI[I/IMI/I MHOT'O AOITBJIHUTCIIHU U3CJICABAHUA.

Kaw4uoBu aymmu: 3ebpa, uepno-6s1 paupan neiasxc, Kamy@rasxc,
mepmope2ynayus, — COYUAIHU  63AUMOOEUCMEUs,  eKMONapasumHua
Xunomesa, xanewju myxu

Ectoparasite hypothesis — what is the true purpose of zebra
stripes: a review
Mira Ivanova™ and Kostadin Kanchev **
* Institute of Neurobiology, Bulgarian Academy of Sciences
** University ot Forestry, Sofia

Colouration has been studied in different species across the animal
kingdom and has been shown to be important for several mechanisms,
such as sexual selection and survival in mammals and birds. The zebra’s
striking black and white striped pelage has intrigued people for centuries
and has captured the attention of many biologists, but its evolutionary
origins and adaptive significance remain unsolved. Currently, as much as
18 different theories have been proposed for striping in zebras. Functional
hypotheses fall into four broad categories: 1) camouflage against predators;
2) thermoregulation; 3) reinforcement of social interactions; 4) avoidance
of ectoparasite attacks — the ectoparasite hypothesis. A consensus is
emerging among biologists regarding the function of the black and white
striped pelage of zebras, which supports the ectoparasite hypothesis. This
hypothesis suggests that stripping in the pelage of zebras is an evolutionary
response to ectoparasitic burdens, specifically biting flies, because such
stripes inhibit their vision system. However, the exact mechanism by which
stripes prevent flies from feeding on blood is not as well understood. To
elucidate the true functionality of striping in zebras needs much additional
work.

Key words: zebra, black and white striped pelage, camouflage,
thermoregulation, social interactions, ectoparasite hypothesis, biting flies
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MeauMumnHCKO NPpUJI0KeHHe HA eTePUYHU MacJa,
U3M0J/I3BAHH B KYJIHHAPUSTA
Kanuna Cmanuesa*, Heana Paznoocka™®, Cumona Krouyrosa*,
Cmaspuana Huxonay*, Jluopa Mopoawesa™, Mexpuban banu-
Mertizun*, Muxaun Yepeenxos™ **
Jlecomexnuuecku ynusepcumem, Cogus
**Uncmumym no buopasnoobpasue u ekocucmemHu
uzcneosanus, bBvieapcka akademus Ha naykume

MHOTO0 OT pacTeHHUsATa, U3MOJI3BAaHU B KYJIMHAPHATA, OT/IaBHA Ca [ICHCHH HE
caMo 3apajJiy TEXHHS BKYC M apOMaT, HO ¥ 3apajiyd TEXHUTE TEPATICBTUIHU
cBoiicTBa. Hsikoif OT TAX ce HW3MOJ3BaT OT BEKOBE B TPaJAUITMOHHATA
MEIWIIMHA Ha Pa3JIMYHH HApOJM IO cBeTa. [Ipe3 mocimeaHuTe TOAMHU
E€TEPUYHHUTE Maclia, U3BJICUCHU OT PACTCHHs KAaTO KacHs, PUTaH, YepeH
KHMMHOH, aHACOH, JJMMOH M TPaJIMHCKa Mallepka, ImojyJaBar oOIlle MmoBeye
BHHUMaHUE B MEIUIMHCKUTE W3CJICABAaHUSA 3apaJd TsIXHATa CHJIHA
OouosornyHa akTUBHOCT. ChOpanu cMe HHpOpMaIHs OT PA3TUIHA HAYIHU
cTtatuM, Hanucanu B nepuoga ot 2011 r. go 2024 r., 3a ga HampaBuM
TperJie]] Ha MEAUITMHCKOTO PUIIOKCHHE Ha €ETEPUYHUTE Macya, H3BJICUCHU
OT Te3W pacTeHWs. MaciaTa MoKa3BaT IIUPOK CIEKThP OT TOJ3HM 3a
3IpAaBETO, BKJIIOYUTEITHO aHTHOAKTEPHUAIHHM, NPOTHBOBB3MAIUTECIIHU M
MMPOTHBOPAKOBH CBOMCTBA, KAaKTO M aHTHOKCHJIAHTHH, MPOTHBOTBONYHU
n OonkoycrokosBamm epekTH. Thil KaTo MHTEpeChT KbM OHOJOTHYHO
AKTUBHU BEIIECTBA HW3BJICUCHH OT CCTCCTBEHHW HM3TOYHMIIM HApacTBa,
E€TEPUYHHUTE Macjia OT Y€CTO U3TOJI3BAaHU KYJIMHAPHU PACTCHUS O CJIEIBAIIO
na ObJaT MPOYYEHU JIOMBJIHHUTEIHO, KaTo oOelaBaia aaTepHaTHBa WU
JOIBJIHEHNUST KbM KOHBEHITMOHAJIHUTE METOJY Ha JICYCHHE B Pa3IUIHU
00JacTH HAa MEIUIIMHATA.

KurouoBu 1ymu: emepuunu macaa, KyiuHapus, MeOUYUHCKO NPULOdCEHUe,
HamypaiuHu npooyKmu



Medical application of essential oils used in culinary
Kalina Stancheva*, Ivana Razlojka™®, Simona Kyuchukova*,
Stavriana Nicolaou®, Liora Mordasheva* Mehriban Bali-
Meyzin*, Mihail Chervenkov* **

*University of Forestry, Sofia
**[nstitute of Biodiversity and Ecosystem Research at the
Bulgarian Academy of Sciences

Culinary herbs and spices have long been valued not only for their flavor
and aroma but also for their therapeutic properties. Many of them have
been used for centuries in traditional medicine systems around the world. In
recent years essential oils extracted from plants such as Chinese cinnamon,
oregano, black cumin, anise, lemon and garden thyme have gained even
more attention in medical research for their potent biological activities.
We have gathered information from different research articles in the period
from 2011 up until 2024 to provide an overview of the medical application
of essential oils obtained from these plants. The oils exhibit a wide range of
health benefits, including antibacterial, anti-inflammatory, and anticancer
properties, along with antioxidant, antifungal, and pain-relieving effects.
As interest in natural and plant-based medicine grows, essential oils from
commonly used culinary plants should be explored further as promising
alternatives or complements to conventional treatments across various
medical fields.

Key words: essential oils, culinary, medical application, natural products
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BuoxumuveH u XopMoHaJieH NPouJ1 npu JuadeTHH
IJIbX0BE, TPETUPAHMU C KAAMHUH
Pocen Hsanos, Anacmacusa Hnoecka, ﬁopdamca I ryxuesa,
Examepuna Ilasnosa, Emunus Ilemposa, Heenun Braoos,
Huna Amanacosa
Hncmumym no excnepumenmanna mopghonocust, namono2us u
anmponono2us ¢ myset, bvieapcka akademus Ha HayKume

[IpoyuBanust OT MOCIEIHUTE TOJAMHHM PA3KpUBAT 3HAYMTEIHA Bpb3Ka
MEX/1y 3aMbpCSIBAHETO Ha OKOJTHATA Cpe/ia U eMUEMUSITa OT METa0O0INTEH
cuapom. Kagmust (Cd) e Texxbk MeTal, onpeaeneH KaTo «eHIOKPUHEH
mu3pynTtop”. LlenTta Ha HACTOAIIOTO H3CJEABaHE € J1a C€ YCTaHOBHU
BrusiHueTo Ha Cd pu ekcriepuMeHTaTHO MHAYLMPaH AMa0eT MPH ILThX Upe3
orpesieisiHe HUBATa HA TECTOCTEPOH U HAKOU OMOXMMUYHH TMOKa3aTelld B
3psJia Bb3pacCT, KAKTO U TETJIOTO Ha PENPOAYKTUBHUTE OpTaHU.

N3non3Banu camect ekciepuMeHTanHu rpyni: 1 - Konrpona; 2 —Tokcnuna
KoHTpona — HoBopojaenute mnomydaBar CdCl, npes3 nakTannoHHHSA
nepuoj, ype3 MauyuHOTO MIIIKO. CTpenTo30TONUH-HUHIYIHpPaH auabeT
— HeoHaTanHO Ha mbpBH JAeH (NDM) — rpyna 3 unu npemnyOepTeTHO Ha
necetu aeH (PDM) — rpyna 4; I'pyna 5 — NDM+Cd; I'pyna 6 — PDM+Cd.
Ha 65-tu neH ca u3onupaHu TECTUCH M enuauauMuch. M3mepeHu ca
HUBaTa Ha CepyMHa TIII0K03a, 0011l X0JIecTepo U TECTOCTEPOH.

HuBara Ha ri1rok03a ca 3Ha4uMO MOBUIIEHU BbB BCUUKH €KCIIEPUMEHTATTHU
rpynu, no-uzpazeno npu NDM+Cd (¢ 83%). U nBara Buga nuabetr He
MOBJIMSBAT OTHOCUTEIIHUTE TEIVIa HA OPTaHUTE, JOKATO CAMOCTOSTEITHOTO
BB31eicTBUE ¢ Cd HamalsiBa 3HAYUMO TETIIOTO Ha TecTucuTe. TpeTupanero c
Cd no paznuyeH HauKMH MPOMEHS TeTTI0TO Ha U3CJIEIBAHUTE PEPOAYKTHUBHH
OpraHu, Mpeau3BUKBaiiKu yBeandaBane npu PDM n namansisane mpu NDM.
HuBara Ha TecTocTepoH ce MOHWKABaT MPH JIBaTa TUMA AUa0ET (3HAYUMO
npu PDM), nokato npu BB3neiicTtBue ¢ Cd cTOMHOCTUTE Ha XOPMOHA ce
MOBUINIABAT HE3HAYMMO, KOETO ce€ 3ama3Ba u npu komoOuHupaneto Ha Cd
¢ NDM, "o He u ¢ PDM. HuBara Ha oOmus XojecTeposl ca MOBUIIICHU
BbB BCHUYKH EKCHEPHUMEHTAIHU TPyIH, C HU3KIIOYEHUE Ha TOKCHYHATa
KoHTpoJa. Beripeku, ue epextsT Ha NDM 1 PDM e cxozeH, mpuiiaraneTo
Ha Cd moBnusiBa 1BeTe AUA0ETHHU TPYNH MO pa3indeH HAYMH. I[aIS{HHTe



npexanonarat, ye Cd Moyke 1a ce CuuTa 3a IOIbIHUTENECH PUCKOB (pakTop Ha
OKOJIHATa cpejia, 3acsrall pernpoAyKTUBHOTO 3/IpaBe HAa MBXKeETe C TualeT.
bnaromapunoctu: MscnenBanero e ¢uuancupano mo Jloroop Ne KP-
06-N71/7 or ®oun ,,Hayunu nzcneapanus .

KaouoBu aymm: mpemupane ¢ kaomuii, ouabem, obwy xorecmepor,
Mecmocmepon, meajio Ha penpooyKmueHU opeanu

Biochemical and hormonal profile in diabetic rats in
condition of cadmium exposure
Rosen Ivanov, Anastasija llovska, Yordanka Gluhcheva,
Ekaterina Pavlova, Emilia Petrova, Ivelin Vladov, Nina
Atanassova
Institute of Experimental Morphology, Pathology and
Anthropology with Museum, Bulgarian Academy of Sciences

Recent studies revealed significant link between environmental pollution
and the epidemic of metabolic syndrome. Cadmium (Cd) is a heavy metal
defined as “endocrine disruptor”. The aim was to study the impact of Cd
on diabetic status evaluated by biochemical and testosterone profiles in
adulthood related to reproductive organ weight.

Six rat experimental groups were used: 1 - Control; 2 - Toxic control — pups
received CdCl, during lactation period via mother’s milk. Streptozotocin
induced diabetes in pups on day 1 (neonatally — NDM) - group 3; or day
10 (prepubertally - PDM) — group 4; 5 — NDM+Cd; 6 — PDM+Cd. On day
65 adult testes and epididymis were sampled. Serum fasting glucose, total
cholesterol and testosterone levels were measured.

Glucose levels were significantly elevated in all experimental groups but
more pronounced in NDM+Cd (by 83%). Both types of diabetes did not
affect relative organ weights while Cd exposure alone reduced significantly
testis weight. Cd exposure differently alters organ weights causing an
increase in PDM and a decrease in NDM. Testosterone levels declined
in both types of diabetes significantly in PDM while Cd insignificantly
increased when applied alone that was maintained in NDM but not in PDM.
Total cholesterol levels increased in all experimental groups except in the
toxi506contr01. While effect of NDM and PDM was similar, Cd exposure



differently interferes with both diabetic groups suggesting that Cd could be
considered as additional environmental risk factor for male reproduction in
diabetic condition.

Acknowledgements: The study was supported by Grant No KP-06-N71/7
from the Bulgarian National Science Fund.

Key words: cadmium exposure, diabetes, total cholesterol, testosterone,
reproductive organ weight

IIpusioxkeHne HA HAHOTEXHOJIOTMHUTE B XPAHUTEJIHO-
BKYCOBaTa NPOMHUILLJICHOCT
Jlanuena Hoeaxosa
Llenmvp 3a oyenka Ha pucka no XxparumeniHama eepuza

HanotexHonoruute B XpaHUTETHO-BKYCOBaTa MPOMUIIIEHOCT Mpe/yiaraT
3HAYUTEIIHW WHOBAllMM, KOWUTO MOTraT Ja TMOAO0OpAT TMpOoIecCUTe Ha
npepaboTKa, orakoBaHe U 0e30MacHOCT Ha XpaHute. Penuna npoydyBaHus
MOKa3BaT, Y€ MpH M3MOJI3BaHETO Ha HAaHOMAaTepHaluTe B mpepadoTkaTa
Ha XpaHWTE MOTraT Jia ce Ch3AaJaT MPOIYKTH C MOAOOpEeHa XpaHHUTETHA
CTOMHOCT M YCTOMYUBOCT KbM MHUKpOOpraHuzMute. Te yBeanuaBat cpoka
Ha TOJHOCT Ha MPOAYKTUTE upe3 Oapuepu cpelry MHKPOOpPraHU3MH,
OKHCIIIBAHE U JIPYTH BPEIHU BIUSHUS. PazanuHuTE BUIOBE OMAKOBKH C
HAaHOMAaTepHalld OTKPUBAT MPOMEHU B TemIiepaTypaTa, BIaKHOCTTA WU
ra3oBeTe M T'M KOPHUTUpAT, YIbJDKaBalKd CBEXECTTa Ha MPOJYKTHUTE.
Hanomarepuanure chIIo MpeIocTaBsIT HOBH METOIH 3a OBbP30 OTKPUBAHE
HAa TATOTEHH W 3aMbpPCUTENH, TMOA0OpsABaiikM Oe30macHOCTTa U
e(deKTUBHOCTTA HA XpaHUTE.

Bbhpekn ue HAHOTEXHOJNOTMHMTE MpearaT 3HAuYWTENHHU MPEeIUMCTBa,
TAXHOTO M3MOJ3BaHE B XPAHUTEIHHM TMPOAYKTH M OMAKOBKM H3HMCKBA
CEepHO3HO BHUMAaHHE KbM PHCKOBETE 3a 3/IpaBETO U OKOJIHATA Cpena.
HeoOxonumo e na ce u3BBpIIBAT 33aaBJIOOYEHU H3CIEIBAHUS U Ja Ce
pa3paboTBaT CTPOTHU peryiaiuu, KOUTOo J1a rapaHTupar 0e30MmacHOCTTa Ha
T€3W TEXHOJIOTMH U Jla MHHUMH3HUPAT TSIXHOTO HETAaTUBHO BBH3JIEHCTBUE
BBPXy XOpaTa M mnpupogarta. HaHouacTuiure Morat Aa MpeMHUHaBaT
mpe3 XpaHoCcMUJIaTeNTHaTa CUCTeMa M Jla C€ HATPyINBaT B OpraHUTE, KaTo
MPEeIM3BUKBAT TOKCUYHHM €(dEeKTH M YBEIHWdaBaT puUcKa OT 3a00JsBaHE.
W3cneaBanusTa Mokas3BaT, ue Te MoraT Jia moBiussT Ha kinetkure u JTHK,
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MPUYMHSABAWKN OKCHIATUBEH CTPEC M aromnTo3a, KOETO MOXe Ja JAO0Bee
70 pak W JApYyru 37ApaBociioBHU mpobOiemu. [lopamu ToBa, de Bce ole
HsIMa MbJIHa WH(GOpPMaIKs 3a KaHIIEPOT€HHOCTTa U TeHOTOKCHYHOCTTA Ha
HAHOYACTUIUTE B XpaHUTE, MEKTyHapoAHU opranuzaiuu kato PAO, C30
u EC HacTosTeNHO MpU30BaBaT 3a MOBUIIEHA OE30MAaCHOCT MPH TAXHOTO
U3IIOJI3BAHE.

KaouoBu aymm: nanomexuonozuu, npepabomxka Ha XpaHu, onakosawe,
bezonacHocm Ha Xpanume, HAHOMAMeEPUANU

Application of nanotechnology in the food industry
Daniela Novakova
Risk Assessment Centre on Food Chain

Nanotechnology in the food industry offers significant innovations that can
improve food processing, packaging and safety. A number of studies have
shown that the use of nanomaterials in food processing can create products
with improved nutritional value and resistance to microorganisms. They
extend the shelflife of products by creating barriers against micro-organisms,
oxidation and other harmful influences. Different types of packaging with
nanomaterials can detect and correct changes in temperature, humidity or
gases, extending the freshness of products. Nanomaterials also offer new
ways to quickly detect pathogens and contaminants, improving food safety
and efficiency.

While nanotechnology offers significant benefits, its use in food and
packaging requires serious attention to health and environmental risks.
Thorough research and the development of stringent regulations are needed
to ensure the safety of these technologies and minimise their negative
impact on humans and nature. Nanoparticles can pass through the digestive
system and accumulate in organs, causing toxic effects and increasing the
risk of disease. Research has shown that they can affect cells and DNA,
causing oxidative stress and apoptosis, which can lead to cancer and other
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health problems. International organisations such as the FAO, WHO and
the EU are calling for greater safety in the use of nanoparticles in food
because there is still no complete information on the carcinogenicity and
genotoxicity of nanoparticles in food.

Keywords: nanotechnology, food processing, packaging, food safety,
nanomaterials

CouHaJHHAT CEKTOP U J0OPOBOJIYECTBOTO KATO MOJEJI 32
XPaHHUTEJHO MOANOMAaraHe Ha Hy:kaaemure ce B bbarapus:
BaarorBoOpUTESHOCT M XPAHUTEIHA CHTYPHOCT
Pycnan Mapmunosg
Tpakuticku ynueepcumem, Cmapa 3azopa

[Iporpamara 3a XpaHu ¥ OCHOBHO MaTepHaIHO nojnomarane 2021 — 2027
r., ¢ 0omr O6romket ot 411 702 215 nB. (€ 210 500 000) oT eBpomnelicko u
HAI[MOHATTHO pUHAHCHpaHe, ce (POKyCHpa BbPXY OCHOBHHUTE HAPABICHHUS:
[lognomarane ¢ makeTH XpaHUTEIHU NPOAYKTH U XUTMEHHU MaTepUau;
Tombn 06s11; [TakeTn 3a HOBOpoIeHU Jiena U JleTcka KyxHs.
brnaroTBopuTeHM WHHUIIMATUBH 3a «TOMBI 00sI» Ha XOopa B HYXIA,
CTapTUpAT Ha JOOPOBOIYECKU Hauaja B pa3IM4HU I'PaJOBE B CTpaHATA.
MopaensT 3a noanomMarase Ha HyKIaelure ce B bearapus kaTto cpeacTBo
3a 6opba ¢ ryiajga BKIIOYBA M3TPaXJIaHETO HAa XPAaHUTEIHU OaHKH, KOETO
Ch3[1aBa YCTOMYMBOCT B JIBJITOCPOYHOTO MOANOMAraHE Ha YSI3BUMUTE
rpynyu. XpaHUTETHUTEe OaHKU ca OCOOEHO BaKHHM 3a MOJANOMAaraHe Ha
HYK/Ia€IlIUTE C€ B MOMEHTH Ha MKOHOMUYECKH KPHU3U U APYTH EKCTPEMHHU
oOcTosITeNICTBA KaTO MaHAeMuHU. M3nuimHaTa XpaHa moraT Ja JgapsiBaT
3eMeJIeNIH, MPepadOTBATETHUAT CEKTOp, MPOU3BOAMTENHN, THPTOBIU U
IUCTpUOYTOpU Ha XpaHa. XpaHUTEIHUTE OaHKH aHTaKUpAT MECTHHS
Ou3HeC M OOIIECTBEHOCTTA C 1IeJl JAapsBaHe HAa XPAHUTEIHU MPOIYKTH U
¢dbunaHcoBu cpeacTra. [Ipon3BoguTennuTe Ha XpaHU, KAKTO U XPAaHUTEITHUTE
BEPUTU TMPEANOYMUTAT Ja HMHBECTUpPAT B XPAHUTETHOTO OaHKHpaHE U
JApPUTEINICTBO, KATO TEHACHIUATA HEIPEKbCHATO HAPACTBA B CTPAHATA.
boearapckus UepBeH KpbCT € Ch3fan 5 XpaHUTeTHHW OaHku B JloOpwd,
[Tazapmxuk, Crapa 3aropa u LllymeH, kaTo 3a MocieHUTe YETUPU TOAUHU
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e mostoxkeH Haj 15 200 waca qoOpoBosieH Tpya oT 610 aymum, qocTaBIHKH
188 ToHa Tpaitnu Xpanu, 11 xwmi. auTpa oiauo u 52,4 ToHA KHUTO, C OOI
pa3Mep Ha mojkpernara ¢ ¢UHAHCOBH cpenacTBa 143 xwi. nB., U 20 XL
YU TOJIOMOTHATH.

Jpyr chbliecTBEH MOMEHT € Oopbara ¢ XpaHUTeNHHUs Opak, KOHTO B
bovarapus e Han 2 mipa. ieBa no AaHHU Ha bearapcka xpaHuTenHa 6aHka
(bXB), 420 xunsnu ToHa 3aryOu Ha XpaHU MO BepUrara 3a JOCTaBka Ha
roauiiHa 6a3a, u 0610 670 XUnsau ToHa ro/IHA XpaHa.

BXb e oneparop Ha XpaHa, IpUIPYkKeHA C JOKYMEHTH, yI0CTOBEPSBAIIN
HEIHOTO KauecTBO MU MPOU3XOJ, MPEAOCTaBMIA B COLMATHHUS CEKTOP
craceHa OT YHHUII[O)KeHHUe ToAHa xpaHa 3a 10 muH. neBa. bXb e moakpenuna
¢ nmapenu xpanu npe3 2022 wan 112 opranuzamuu B 1siaTa CTpaHa,
MOAIIOMaraiiku HaJt 64 XwJl. Y0BeKa B HYK/Ia HUIM B PUCK OT OeHOoCT ¢ 212
TOHA XpaHu Ha cToWHOCT 1,854 MIIH. neBa.

BbBenenu ca peaniia MEpKH 3a peryiaius ¥ CTUMYJIUPaHe Ha XPaHUTEITHOTO
OaHKUpaHe, a MUMEHHO: 3aKOHBT 3a XpaHuTe u 3akoHa 3a J[JIC, karo
XpaHUTE C KbC CPOK, JapeHH Ha XpaHUTENHa OaHKa, ca OCBOOOJIEHU OT
JJIC; Hapenbara 3a crneuuduuHuTe HM3UCKBAaHUS 3a HM3BBHPIIBAHE Ha
XpaHUTENHO OaHKUpaHEe W KOHTPOJAa BbpPXY Taszu AeiiHocT; OTMeHeHU
ca BCUYKM M3UCKBaHUA 3a Mapkupane; [Iparbt Ha ocBobonena ot JAJIC
napeHa xpaHa goctura 1% ot roaumHus o0opoT. BbBenenu ca oOuim
U3HUCKBaHUS KbM OOCKTHTE 3a ChbXpaHEHHE U MPEIOCTaBsSHE Ha XpaHa.
YTBBp/IEH € CIUCHK Ha XPaHHUTE, 00EKT Ha XPAaHUTEITHO OaHKUpPaHEe, KaKTO
U CPOKOBETE, B KOUTO T€ MOTaT Jia ce mpeiarat 6€3B8b3Me3HO.

JloOpa wHunmatuBa Ou OWJIO CH3JAaBaHE HA XPAHHUTEJCH MaTPOHAK
OT JOOpOBONIIM, KOHTO Aa MpuOMpa Bedep BCE Ol TOJHUTE MPSCHO
MPUTOTBEHHU XPaHU OT XPAHUTEIHUTE BEPUTH, Mpepasnpeaesis U T0CTaBs
Ha HYX/Iaelly ce Ha MPUHIIMIIA Ha eKCIPecHa JI0CTaBKa.

KirouoBu nymMu: coyuanen cekmop, XxpaHumenno 6ankupate, pezyiayuu,
000posoIHEeCmBo
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The social sector and volunteering as a model for food
assistance to the needy in Bulgaria: Charity and food
security
Ruslan Martinov
Trakia University, Stara Zagora

The program for food and basic material support 2021-2027, with a total
budget of BGN 411,702,215 (€210,500,000) from European and national
funding, focuses on the main directions: Support with packages of food
products and hygiene materials; Hot lunch; Packages for newborns and
Children‘s kitchen.
Charitable initiatives for ,,hot lunch* for people in need are launched on a
voluntary basis in various cities in the country.
The model for helping the needy in Bulgaria as a means of fighting hunger
includes the construction of food banks, which creates sustainability in
the long-term support of vulnerable groups. Food banks are especially
important to help those in need in times of economic crises and other
extreme circumstances such as pandemics. Surplus food can be donated
by farmers, the processing sector, producers, traders and distributors of
food. Food banks engage local businesses and the public to donate food
and funds. Food producers as well as food chains prefer to invest in food
banking and donation, and the trend is constantly growing in the country.
The Bulgarian Red Cross has established 5 food banks in Dobrich,
Pazardzhik, Stara Zagora and Shumen, and for the last four years more
than 15,200 hours of voluntary work by 610 people, delivering 188 tons
of durable food, 11,000 liters of oil and 52.4 tons of wheat, with a total
amount of financial support of BGN 143,000, and 20,000 people assisted.
Another important point is the fight against food waste, which in Bulgaria
is over BGN 2 billion according to data from the Bulgarian Food Bank
(BFB), 420 thousand tons of food losses in the supply chain on an annual
basis, and a total of 670 thousand tons of usable food.
BFB is an operator of food, accompanied by documents certifying its quality
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and origin, that provided to the social sector food saved from destruction
for BGN 10 million. BFB has supported more than 112 organizations
throughout the country with donated food in 2022, supporting more than
64 thousand people in need or at risk of poverty with 212 tons of food for
BGN 1.854 million.

A number of measures have been introduced to regulate and stimulate food
banking, namely: the Food Act and the VAT Act, where short-term food
donated to a food bank is exempt from VAT; The regulation on the specific
requirements for food banking and control over this activity; All marking
requirements are waived; The threshold for VAT- exempt donated food
reaches 1% of the annual turnover. General requirements for food storage
and provision facilities have been introduced. A list of foods subject to
food banking has been approved, as well as the periods in which they can
be offered free of charge.

A good initiative would be to create a food patronage of volunteers, which
could collect in the evening the still good freshly prepared food from the
food chains, redistribute and deliver to the people in need on the principle
of express delivery.

Keywords: social sector, food banking, regulations, volunteering
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@DoTOAMHAMMYHA HHAKTUBAIIUA HA TOBEKIM KOPOHABUPYC
¢ poToCceHCHONTU3ATOPA TOJYUAMHOBO CHHBO O
Mas Mapzeapumosa 3axapuesa *, [lenacus ®@oka =, Evupunu
kK *
Kapamuuanu =, Anexcanovp Jumumpos Kpymos *, Cmanucnas
Qununos *, Ana Unuesa *, Tans Yan Kum *, I[lemwp
Toonecnui ™, Hopoan Manacues °, Becenun Kvcoécku *,
Vpanus F'eopeonyny ™ u Xpucmo Munaounos Havioencku ™
* Jlenapmamenm no ungekyuosna Mukpoouonio2us,
Hncmumym no muxpobdbuonozus ,, Cmegan Aneenos“, BAH;
** Jlenapmamenm no muxkpoouonozus, Jlabopamopus no
monexynsapua eupyconoaus, 1 pvuxu uncmumym Ilacmoop,
Amuna;

**% Kameopa ,, Anamomus Ha yogexa, Xucmoinozus, oowa u
KJIUHUYHA NAMON02usl U cboeona meouyuna *, Meouyuncku
Gdaxynmem, Ynueepcumemcka 6onnuya ,,Jlozeney*, Cogputicku
yuugsepcumem ,, Ceemu Knumenm Oxpudcku “, Cogpusi;
*EEX Unemumym no 6uomeOuyurncku u3cie08anus Ha
bapcenona

KoponaBupycure (CoV) mnpuHamiexar KbM TpynaTta Ha OOBUTHTE
eqHoBepwkan PHK Bupycum m ca nmpuyumHuUTENM Ha 3a00JsiBaHHS Ha
TUXaTellHaTa, CTOMAITHO-YpPEeBHATA W IIEHTpaJIHATa HEPBHA CUCTEMA IMPHU
MHOT'0 BUIOBE TOCTOITPUEMHHUIIN, BKJI. ITUITH, 003aiiHuIn M Xopa. betaCoV,
KOUTO C€ XapaKTepU3UpaT ChC 3HAUYMTENICH MOTCHIIMAJ 3a MPEMHUHAaBaHE
Ha MEXIyBUAOBaTa Oapuepa, Mpeau3BUKaxa TPH CMHICMHH/TIaHACMUU
cpen xopara mpe3 21-Bu Bek. IlpeaBuj HeoTIOKHATA HEOOXOIUMOCT
OT aHTHBUPYCHH CpEJCTBAa, HHUE HACOYMXME BHHUMAHHETO CH KbM
BB3MOKHOCTHTE3a()OTOIMHAMUYHA MHAKTUBAIINS C HOTOCCHCHOUITN3aTOPH
B KOMOMHAIIMSI ChC CBETJIMHHO OOJIbYBaHe. B HacTosAOTO MpoydBaHe 3a
IBPBU BT O€ M3CJeBaHA aHTUBHUPYCHATa aKTUBHOCT Ha TOIYHIWHOBO

cuabo O (TBO) cpemy Betacoronavirus 1 (BCoV) karo moaxonsin uH
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BUTPO MOJEN 3a KopoHaBupycHU uHbekuuu. [IspBo, ompenenuxme uH
BHUTpPO ITuToTOKCMYHOCTTa Ha TBO BBpXY KierbuHata munus Madin-Darby
govedi biicek (MDBK) csrnacuo ISO10993-5/TTpunosxenue C. Cnex ToBa
BCoV 6e pasmaoxxen B MDBK kieTku v BUPpYCHUST TUTBp O¢ M3MEpeH
C IMTUTAJIHA KalKoBa MojuMepasHo-BeprkHa peakuus (ddPCR), TCID,,
aHaJIM3 U Ip. AHTUBUPYCHATA AKTUBHOCT Ha HETOKCUYHUTE KOHLEHTPAIUU
Ha TBO 0e oleHeHa MO OTHOILIEHHWE HA CUPEKTHOT MHAKTUBUpPAHE Ha
BUpYca C 11eN AeKoHTamuHaius. Beuuku dapmakonornynu eextn 0sxa
M3YHCIIeHn ¢ Maremartudecku codpryep MAPLE® upe3 mporpamu 3a
HEJIMHEHHO MOICJIMPaHE U aHAJIM3 Ha OTTOBOpa Ha OBBpXHOCTTA. CpeHaTa
nHxuoupama konmeHtpanus (1C 50) gHa TBO 3a MDBK xietku cien 72 yaca
unkyOanus oerre 0.85 uM. Cpennara edexruBua konuentpaus (EC) na
TBO 6e n3uncnena Ha 0.005 uM. HaGmronaBaHo O¢ KOHIICHTPAIIMOHHO-
3aBUCMMO HamajieHue Ha rutomarnyHus edexrt ot 0.0025 mo 0.01 uM
Y TbJIHA MPOTEKIUA B KOHIEHTpauuoHHus auanazon 0.02 - 0.03 uM.
BbposT Ha BUpyCHHMTE YacTMLM CBUIO HaMalld IO KOHIIEHTPALMOHHO-
3aBHCHM HauMH, KakTo Oe nmokaszaHo ¢ ddPCR. B 3akmouenme, TBO
MOKa3Ba 3HAYUTEJICH MOTEHIMAJ 3a TUPEKTHO HHaKTHBUpaHe Ha BCoV un
BUTPO C MHOT'O BUCOK MHJIEKC Ha CEJIEKTUBHOCT U € MEPCIEKTUBEH 3a I0-
HATaTBIIHU U3CJIEABAHUS C IIe]l MPHJIOKEHNE BbB BeTepUHApHATA WU/UIU
XyMaHHaTa MEIMIIMHCKA MTPaKTHKa.

KurouoBu xymu: 2ogesxcou koponasupyc, pomoounamuina uHaKmueayus,
monyuouHogo cunvo O, aHMuUBUPYCHA AKMUBHOCM, OUSUMANeH Oponjiem
PCR

Baaronapuocru: Tosa uscieosawne e ¢unancuparno om epauwm Ne KII-
06-H53/2 (11.11.2021 2.) na @ono ,, Hayxu“ 6 bvaeapus.

64



Photodynamic inactivation of bovine coronavirus with the
photosensitizer toluidine blue O
Maya Margaritova Zaharieva ", Pelagia Foka ™, Eirini
Karamichali ™, Alexander Dimitrov Kroumov *, Stanislav
Philipov ™, Yana Ilieva *, Tanya Chan Kim °, Petar Podlesniy
. Yordan Manasiev °, Vesselin Kassovski *, Urania
Georgopoulou ™ and Hristo Miladinov Najdenski *
*Department of Infectious Microbiology, The Stephan Angeloff
Institute of Microbiology, BAS;
**Department of Microbiology, Laboratory of Molecular
Virology, Hellenic Institute Pasteur, Athens;
*#*Chair Human Anatomy, Histology, General and Clinical
Pathology and Forensic Medicine, Faculty of Medicine,
University Hospital Lozenetz, Sofia University “St. Kliment
Ohridski”, Sofia;
****Institute of Biomedical Research of Barcelona

Coronaviruses (CoVs) belong to the group of the enveloped positive-sense
single-strand RNA viruses and are causative agents of respiratory, gastro-
intestinal, and central nervous systems diseases in many host species, i.e.,
birds, mammals, and humans. Beta CoVs revealed a great potential to cross
the barrier between species by causing three epidemics/pandemics among
humans in the 21* century. Considering the urgent need for powerful
antiviral agents, we turned our attention to the possibilities of photodynamic
inactivation with photosensitizers in combination with light irradiation. In
the present study, we evaluated for the first time the antiviral activity of
toluidine blue O (TBO) against the Betacoronavirus 1 (BCoV) infection
as a suitable model for coronavirus infections. First, we determined the in
vitro cytotoxicity of TBO on the Madin-Darby bovine kidney (MDBK)
cell line with ISO10993-5/Annex C. Thereafter, BCoV was propagated in
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*HCHTBP 3a OIICHKA Ha PHUCKA 10 XpaHUTCJIHATA BEpUT'a HEC HOCHU
OTTOBOPHOCT 34 JOIyCHAaTH (I)aKTI/I‘ICCKI/I 1 TCXHUYCCKHU I'PCIIKU B
HY6JII/IKYB8.HI/ITC MaTCpuaJii Ha BbHIIHU aBTOpU

*Risk assessment center on food chain is not responsible for any factual
or technical errors in the published materials of external authors
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