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Ha KJIC nisiHa, 3aTOBa € yoOCH MOJIEN 32 TEOPETUYHO M CKCIIEPUMEHTATHO M3CJICABAaHE HA CUJIUTE,
ompenensamy crabuiaHoctTa . CremoBarenHo, ACTAMIIHOTO IO3HaBaHE Ha cBoicTBara Ha [ID
MO3BOJISIBA KOHTPOJMpPaHE HAa o0pa3yBaHETO W CTAaOWIHOCTTA Ha msHata. OT elHa cTpaHa TOBA IIE
yIIECHU: TIONy4yaBaHE Ha CTaOWJIHA TIsHA 3a XpaHWTETHATa W JIETEPreHTHA IMPOMHUIUICHOCTH; 32
(dbpakMOHUpAaHETO Ha OCNTHYHU BEIIECTBA OT TEXHM CMECH W 3a IOJy4aBaHETO Ha MeETajlHA H
MOJIMMEPHA TIsSTHA 3a JIGKM KOHCTPYKIIMM M TEepMUYHHM wu3ojanuu. OT apyra cTpaHa IIe YJIECHH
paspyliaBaHETO Ha IsHATa - TaM KBJAETO TS Ce 0OpazyBa KaTo HEXellaHAa CHCTEeMa, KaTo IsHaTa B
MyJIrara Mnpy MPOU3BOACTBO HA XapTHUsl KAaTO aJBeoJjlapHaTa MsHA B KUBUS OPraHU3bM WIH IsTHaTa B

OHMOTEXHOJIOTHYHHUTE Impouecu, BoJcuia 10 CMbPT Ha KIICTKUTC.

ITpe3 nocnegHuTe rOIMHMU, KaTO CTAOMIN3AaTOPH Ha IIsIHA CE U3I0JI3BAaT HUCKO U BUCOKOMOJIEKYJIHU
ITAB. OcobeH uHTEpEC MMa KBM CMECHUTE OT TSX, ThI KaTo T€ 00€INHABAT MOJIOKUTEIHUTE CBOWCTBA
Ha uHAMBUAYyanHuTe BemectBa. Ot BUcokomonekyinHute [TAB, nali-pennouuTtanu ca OentbLuUTE,
[I0pa/ii BUCOKaTa UM OBBPXHOCTHA aKTUBHOCT, IIPY HUCKA 00€MHA KOHIIEHTPALUs ¥ HE TOKCUYHOCTTA
uM. [TomydyaBaHeTo UM OT OMOJIOrMYHH TEYHOCTH U CII0KHATA TEXHOJIOT S Ha pa3/IeisiHe U IPEYUCTBAaHe
I'M NpPaBU CKBIOCTpYBalu BewiecTBa. [lopagu ToBa Te ce M3ION3BAT CEIEKTUBHO B XPAHMUTEIHATA,
(dapMarieBTHYHATA M JeTEPreHTHATA IIPOMHUIITICHOCTH, WIIM C€ KOMOWHUPAT ¢ HUCKO MoseKkyinau [1AB.
OT HUCKOMOJEKYJIHUTE ca npeanounTany HelionHuTe 1TAB, Thil KaTO Te UMaT BUCOKA TOBBPXHOCTHA
aKTUBHOCT M Ca HEUYBCTBUTEJIHU KbM IIPOMEHUTE HA TemrepaTtypara, pH n koHuentpauusara Ha Ca u
Mg itonu BB Bogara. HuckomosnekymHuTe 1 Bucokomomnexkyiaaure [TAB nanuBuayanHo crabumusupar
[I® B nsHaTta Mo pa3iMueH MEXaHU3bM — ype3 MapaHroHu e(eKT WM BHU3KOENACTUYEH e(EeKT.
N3cnenBaneTo Ha KMHETUYHUTE M PaBHOBECHU cBolcTBa Ha [ID oT cmeceHM pa3TBOpU HA HUCKO U
BUcOKOMoOJNeKylIHn [IAB mno3BosisBa, €ZHOBPEMEHHOTO H3y4yaBaHE Ha JBaTa MeEXaHM3Ma Ha
cTaOuian3anuss 1 HaMHUpaHETO Ha OalaHCHpaHM KOMIIO3UIIMOHHM CMECH C UIMPOK CIEKThp Ha
npuiokuMocT. OcobeHo 3HaueHue 3a cBoiictBara Ha [IdD, or cmeceH pa3TBOp Ha OENTHK M
HHUCKOMOJIEKYJIHO BEIIECTBO, MMa B3aUMOACUCTBUETO MEXAY TAX. TO MMa OIpenensiia poss Ipu
noa0opa Ha KOMIIOHEHTUTE HA CMECEHMs pa3TBOP M CBHOTHOLIEHHETO MEXAY TAX, BAXKHU INPU
IIpeHacsHe, U30JIMpaHe U MpeYrcTBaHe Ha OenThiuTe. BaxkHo ycnoBue e HuckomonekynHoto [T1AB na
ObJie B KOJIMYECTBO, KOETO HE BOJIM JI0 CHILECTBEHA IMPOMSHA B HATUBHATa O€NThYHA CTPYKTYpa, Thi
KaTo OENTBHIUTE Ce MOTy4aBaT 3a M3MOJI3BAHETO UM KaTo JEeKapCTBa, €H3UMHU Wi Kpuctanu. Criopen
JIUTeparypaTa, Bb3 OCHOBA Ha B3aUMOJICHCTBUETO MEKIY HUCKO U BHCOKOMOeKynHU [TAB, no-no0pu
ca cmecure oT OenTbuu c HeilloHHu I[IAB, THI KkKaro mocieAHUTE HE MPOMEHSAT ChIIECTBEHO
KoH(opManusTa Ha OenThuHata Mosekyna. [IpaBmiHusT mogdop Ha cmec oT OenThk/HeionHo [TAB
M3MCKBA M TMIO3HABaHE 32 KOHKYpEHTHAaTa a/IcopOIMsl Ha BeIlecTBaTa OT cMecTa Ha (ha3oBaTa rpaHMLA

KaKTO U MMO3HABaHC HA PCOJIOTMYHHUTEC CBOMCTBa Ha O6pa3yBaHI/ITe OT TAX aIICOP6LII/IOHHI/I HNJIM HAHCCCHU
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cioeBe. BzaumoielicTBUETO, KOHKYpEHTHATA acOpOLMs U PEOJOTMYHUTE CBOMCTBA HA ClIOEBE B (OT)
CMECEHH PAa3TBOPH, MOOTAEIHO, Ca JETAHIHO TEOPETUYHO M EKCIEPUMEHTATHO H3CJIECIBAHU UpE3:
bayopecueHus; enuncoMmeTpust; JlanrMobp-bromkeT GunMu; aTOMHO CHIIOBA MUKpOCKomus. Te3n
M3CJIeIBAaHM ca IPOBEACHU B 00eMa Ha Pa3TBOpa WM ca 32 MOHOCHONW. CaMO HSAKOU OT TSAX TUPEKTHO
ca MPEeHEeCeH! KbM CBOMCTBaTa Ha MakpocucTeMmara msHa. B ome mo-manbsk Opoil nzcneaBaHus Te ca
CBBbpP3aHU C KHHETUYHATA CTAOMIHOCT Ha MMEHHUS (UM, BBIIPEKU Y€ € 100pe U3BECTHO, Ye TS ONpeaess
NeHoo0pa3yBaHETO M U3THYAHETO Ha TEYHOCTTA OT mstHata. [IpencraBenara paboTa e MbpBU OMUT 32
KOMIUIEKCHO M3CJIE[IBaHE 3a BIMSHUETO HA: CbCTaBa Ha CMECEHMs pa3TBop; pH, B3aumoaeicTBUETO
MEX/1y KOMIIOHEHTUTE B HEr0 U KOHKYpEHTHaTa UM aAcopOLus BbpXY KMHETUYHUTE M PABHOBECHU
CBOICTBA Ha MEHEH (UM, CTAOMIN3UPAH OT CMEC Ha BUCOKOMOJIEKYIHOTO U HeronHo [TAB. Tlopanu
rope oOChJICHUTE aclIeKTH 00CKT Ha HACTOSAIIOTO M3CJICBAHE Ca IEHHH (DUIIMH, TTOTyY€HH OT CMECEHU

pa3TBOpH Ha ToBex U cepyMmeH andoymud (BSA) u n-moaennn-B-D-manrosun (C12G2).

HeJI Ha MH3CJIe€IBAHETO. EKCHepI/IMeHTaHHO Hn3CJICABaHC Ha KHHCTHYHOTO IIOBCACHHEC H
PaBHOBCCHOTO CHCTOAHUC HA IICHHU (I)I/IJ'IMI/I, O6paSYBaHI/I OT CMCCCHM BOAHH PA3TBOPH HaA I'OBCIKIU
CCPpYMCH aJ'I6YMI/IH n n-,I[O,I[CI_II/IJI-B'D-MaJ'ITOSI/II[; H3II0JI3BAHC HAa JaHHUTC OT HECT'O 3a OLICHABAHC Ha KO-
a,Z[COp6I_[I/IHTa Ha BSA na (bHHMOBHTe (1)&30BI/I rpaHuO KW HU3Ka3BAHC Ha XHUIIOTEC3d 3a CbCTaBa Ha

dbunmure.
LlenTa Ha U3CIIEIBAHETO € peaNU3upaHa Ype3 CICAHUTE 3aJa4u:

* H3CI€ABAaHE Ha B3aUMOACHCTBUETO MCKOY aJ'I6YMI/IHa n H'HO,Z[CI_II/IJI'B'D'MaHTOL’sI/I,Z[a B

CMCCCHUTC PAa3TBOPHU C IBA HE3aBUCUMHU METO/JIA;

¢ H3CJICABAHC HAa IMMOBBPXHOCTHA aKTUBHOCT HA PA3TBOPHUTC HaA BSA, C12G2 1 Ha CMECEHUTE MM

pasTBOPHU C pa3IMIHO MOJTHO CHOTHOIICHUEC MCKY KOMIIOHCHTUTEC B TAX,

* omnpezensHe Ha Ae0enrHaTa U ChCTaBa Ha a/ICOPOIIMOHHUTE CII0EBE, 00pa3yBaHH OT Pa3TBOPUTE

Ha BSA, C12G2 u oT cMeceHHuTe UM pa3TBOPH, Ype3 aTOMHO CUIIOBA MUKPOCKOIIHS;

* perucTpupaHe Ha eBOJIOIMATA (OT MOJy4aBaHETO 1O paBHOBECHE) Ha NMEHHU (QWIMH, OT
pastBopute Ha BSA, C12G2 1 0T cMeceHHuTe UM pa3TBOPH, Upe3 MoAu(HUIHpaH HHTEpPEepOMETpUIeH

METOJT;

* U3cJe/IBaHe HA KWHETUYHOTO MOBE/IeHUE Ha MTeHHU GuiMH, oT pa3TBopute Ha BSA, C12G2 u oT
CMECEHHTE MM DPa3TBOPHU, Upe3 OmpeeNsiHe Ha KoedUIMeHTa UM Ha U3THHSABaHE (O) B pa3lU4yHU
obmactu oT ¢uiama, nebenwHaTa B TE3M O0JACTM B MOMEHTAa HA KPUTUYHOTO CHCTOSIHHE H

XapaKTepUCTUUHUTE BpEMEHa T01/T12;
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* OIlCHsIBaHE Ha Ko-ajmcopOumsaTa Ha BSA B menen ¢uim ot cmeceH pa3tBop Ha BSA u C12G2
(1:100);

* W3Ka3BaHE Ha XWIOTE3a 3a ChCTaBa Ha (UIMHUTE OT cMeceHu pa3tBopu Ha BSA m C12G2 Ha
6a3ara Ha nanHu: (1) 3a B3aumojeiictBuero Mmexxay BSA u C12G2; (ii) 3a MOBBPXHOCTHOTO HAIIPEKEHHE
Ha pa3TBopuTe; (ii1) oT AFM m300pakenusTa; (iv) 3a BACKO3UTETA HA Pa3TBOPUTE; (V) 3a KHHETUYHOTO

IMOBEACHUE U PaBHOBECHOTO CHCTOAHUEC HA (bl/IJ'IMI/ITe.

['ope nnanyBaHuTe M3CleABaHUs ca MpoBeneHH ¢ aBoiikara oT BSA u C12G2, kosiTO € mpuera 3a
Mozen Ha HSA u HuckoMosekysieH Juranj (Meraja, MacTHa KHUCETWHA, BUTAMUH WIIM JIEKAPCTBO) C

xuapodo6Hu cBoiicTBa. M300pbT Ha Ta3u ABOMKA € HalpaBeH Ha 06a3ara Ha ClIeTHUTE ChOOPaKEHUS:

» BSA e rino0OymnsipeH 6enTbK, ¢ 100pe u3yueHa CTPYKTypa u (GU3UKOXUMHYHU cBoiicTBa. Tol e
(DU3MOJOTHYHO aKTHBHO BEIIECTBO, KOETO C€ M3IOJI3BA, KATO MOJIENI Ha YOBEHIKHS CepyM alOyMHUH
(HSA), i1 kaTO ce paznuyaBa OT HETO CaMO C HAKOJIKO aMOHOKHCEJIMHHU OCTaTbhKa.

» n-noxeuun-f-D-manroszun (Ci12G2) e 3axapuano [TAB ¢ BuCOKa MOBBPXHOCTHA aKTHBHOCT U
HHUCKa TOKCUYHOCT. To nMa xuapodoOHa Bepura, mogo0Ha Ha Ta3d B MAaCTHUTE KUCEIUHH M HAKOH
JIeKapcTBa.

» H3yuaBaHe Ha B3auMOJecTBHETO MeX 1y H30paHoTo 3axapuaHo [TAB u BSA e BaxHo0, He camo
3a MoJTydaBaHe Ha MH(OpMaIMs 3a CTPYKTypaTa Ha aCOLMaTUTE UM, HO U 3a UHTEpIpeTUpaHe Ha JaHHU
3a B3auMoJieiicTBUeTO Ha anOyMmuHa ¢ jekapcTBa. OT KamauTeThbT HA TOBA B3aMMOJEHCTBHE 3aBUCH
pasnpeneNeHneTo Ha JIEKapCTBOTO B OpraHM3Ma, (PapMaKOoJIOTHYHHSI MY OTTOBOp, METabOIM3Ma H
JTMHAMHUKAaTa My Ha H3JIbYBaHE, KOUTO OT CBOSI CTpaHa IThK Ca BYKHH 3a OTIPEIeNIsTHE Ha JIeKapCTBeHATa

703a.
JucepTanusTa e CTPYKTYPHPAHA 1O cJ1eIHUS HAYMH!

B I'maBa 1 ca npencraBeHu 0COOEHOCTUTE, TEPMOJAUHAMUYHHUTE U KHHETUYHU napameTpu Ha TTO.
AHanu3upaHu ca TEOPUUTE 3a CKOPOCTTa My Ha U3ThHABaHE U KpUTUYHATa My AeOennHa. HampaseH e
IIperjel Ha NOBbPXHOCTHATa aKTUBHOCT HA BUCOKO U HUCKO MoJieKynHU ITAB. Hanpasen e nperuieq Ha
n3cneaanusaTa Ha [1®, crabunusupanu or GENTHIM U CMECUTE UM C HUCKOMOJIEKYJIHHU BEIECTBA.
[IpencraBeHO € B3aMMOJEHCTBHETO MEX]y HUCKO U BUCOKO MojiekysnHu [IAB B obema Ha pa3zTBopa.
BbBeneHn ca OCHOBHUTE MOJIEKYJIHU U aJCOPOIIMOHHY MapaMeTpH Ha TOBEXKIHS CEpyMeH aIOyMUH U

N-noneuni-B-D-manTo3uaa.

B I'maBa 2 ca onucaHu M3MNOJ3BAaHUTE MAaTEPHUAIH, €KCIEPUMEHTAIIHH METOJIU U U3YHCIUTEIHU

HpPOLIEAYPH.
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B I'maBa 3 ca NpEACTAaBCHU IIOJYUCHUTE CKCIICPHUMCEHTATIHUTE PE3YyJITaTH. 3a JOTrMYECKOTO UM

NpeaACTaBAHC N aHAJIM3UPAHC B Ta3U I'JIaBa Ca 000Cc00€eHH TIET OTACIIHU pa3aciia:

3.1. M3cnenaBane Ha CBBP3BAHETO Ha n-Aojenui-B-D-manto3ua BbpXy MOJIEKYyJaTa Ha TOBEKIUS

CepyMeH alOyMUH.

3.2. M3cnenBaHe Ha MOBBPXHOCTHATa aKTUBHOCT Ha pa3TBopute Ha BSA, C12G, m Ha TexHuUTe

CMCCCHHU pa3TBOpPHU.

3.3. Omnpenensine Ha naebenuHAaTa W ChCTaBa Ha aJACOPOIIMOHHHTE CIIOEBE, OOpa3yBaHH OT

UHAUBUAYATHHUTC U CMCCCHU PA3TBOPU, YPEC3 aTOMHO CHUJIOBA MUKPOCKOIIUA.

3.4. Ilennu ¢unmu ot paztBopu Ha BSA u C12G2: eBoiIOIUMU U paBHOBECHO CHCTOSIHHE; CKOPOCT

Ha U3TbHABAHC, KPUTHYHA ne6enHHa H XapaKTCPpUCTHUIHH BPECMCHA.

3.5. [lonxon 3a oieHsABaHE Ha Ko-ajcopbuusTa Ha BSA B nenen ¢unm ot cmeceH pa3tBop Ha BSA

n C12G2 n u3Kka3BaHe Ha XMIIOTE3a 332 ChCTaBA HA U3CJICIBAHUTE (DUIIMH .

B Kpast Ha BCCKU pa3aci ca IMPEACTABCHU PEIYJITATH U 3aKIIIOYCHUA, ITPOU3TUYAIIN OT JAHHUTC U

JMCKYCHSITA B HETO.
B I'masa 3 ca npeacraBenu u 00001IEHUTE pe3yATaTH U U3BOJU OT H3CJIEABAHETO.

B kpas Ha qucepranusaTa ca popMyNIMpaHd HAYYHUTE IPUHOCH HA M3CIICABAHETO.

Gerasimova, A.

Title: Kinetic Behaviour of the Foam Films from Aqueous Solutions of Bovine Serum Albumin and n-
dodecyl-B-D-maltoside.
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Volume of the dissertation work: 144 pages. The dissertation contains 133 pages, 43 figures, 6 tables
and 3 appendices. 145 literary sources are cited. Abstract: 73 pages.

Resume: Foam ability and foam stability are old but still actual problems. Detailed knowledge of
the factors responsible for formation and stability of this dispersion system would allow us to control
them. From one hand, it would make getting a stable foam easy for the food and detergent chemistry,
fractionation of the proteins from their mixtures, metal foam for lightweight structures, and polymer
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foam for thermal insulation. From the other hand it would make the process of its destroying easy where
it is formed as undesired complication as a foam in the pulp (in paper production), an alveolar foam in

live organism or as a foam in biotechnological processes which leads to cell’s death.

Low and high molecular surfactants individually stabilize the foam in different mechanism — by
Gibbs - Marangony or viscoelactic network, respectively. In the last years a foam of mixtures from low
and high molecular surfactants (proteins and polymers) has been actively investigated. From one hand,
it allows both mechanisms of stabilization to be studied simultaneously, and from the other hand —
balance composition mixtures with desired surface activity to be found for the practice.

According to the literature, mixtures of proteins with nonionic surfactants are more suitable,
because the interaction between them does not lead to substantial changes in the protein molecule
conformation. The right choice of protein/non-ionic surfactant mixture requires knowledge of: (i) their
interaction in the solution, which often leads to formation of aggregates or associates; (ii) their
competitive adsorption, or co- adsorption in the interface; (iii) the rheology properties of the formed
adsorption, or spread monolayer on the surface of the bubbles.

These processes for many mixtures of proteins, protein/low molecular substance and polymer/low
molecular substance have been separately theoretically and experimentally investigated in details. For
these systems using fluorescence, calorimetry, light scattering, Drop Shape Analysis, (DSA), Langmuir
- Blodgett films with Atomic force microscopy (AFM) and Sum frequency generation (SFG) have been
get data about: (i) the interaction between substances in the mixed solution; (ii) the surface properties
of the substances on the air/solution interface; (iii) the rheology properties, composition and thickness
of the adsorption and spread monolayer. These investigations have been carried out for a monolayer
and some of them are directly transferred to the macro system foam. In some of them the obtained
results are transferred to a foam film first and them to a foam. In a few studies the competitive adsorption
in the foam film and its influence on the kinetics properties of the foam film have been studied, although
it is well known that they determine the foamability and foam drainage.

Aim of the study: Experimental study of the kinetic behavior and the equilibrium state of foam
films formed from mixed aqueous solutions of bovine serum albumin and n-dodecyl-pB-D-maltoside;
using data from it for the evaluation of co-adsorption of BSA on the film phase boundaries and utterance
hypothesis of the composition of the films.

The aim of the presented study was implemented through the following tasks:

* to study the interaction between albumin and n-dodecyl-p-D-maltoside in mixed solutions with
two independent methods;
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* to test the surface activity of the individual solution of BSA, C12G2 and their mixed solutions with
different molar ratio between the components in them;

* to determine the thickness and composition of the adsorption layers formed from solutions of
BSA, C12G> or their mixed solutions, by atomic force microscopy;

* to registration the evolutions (from formation of the film to its equilibrium state) of the foam films
from solutions of BSA, C12G; or their mixed solutions by a modified interferometric method; from them
to distinguish the stages through which the film goes from its formation to the equilibrium state; to
derive from them a qualitative information about the films kinetic behavior and to determine the films
equilibrium parameters.

* to study the kinetic behavior of the foam films from solutions of BSA, C12G2 or mixed their
solutions, by determining: the velocity of their thinning (o) in different areas in the film; the thickness
in same areas at the time of the film critical state and the characteristic times to1 and t12;

* to evaluate the co-adsorption of BSA in foam film of a mixed solution of BSA and C1.G> with
molar ratio of the components - 1:100;

* to suggest the hypothesis for the composition of the films from the mixed solutions of BSA and
C12G2 on the based of data: (i) for the interaction between BSA and C1.G2 molecules in the solution and
on the films surfaces; (ii) for the surface tension of the solutions; (iii) from the AFM images; (iv) for
the viscosity in the solutions and in the films;

In this study data for the: kinetics of surface tension of mixed solutions of BSA+C1,Go; thickness
of mixed adsorption layers from AFM images; viscosity in foam films from mixed solutions and data
for the quantity of BSA in black foam films determined by dried foam experiments are obtained. It is
shown how they can be used for an estimation of the competitive adsorption of BSA and C12G> in foam
films formed from their mixed solutions.

Based on data of surface tension and AFM images it was shown that the pure BSA adsorption layer
is non homogeneous monolayer and the BSA molecules are in “side-on” position in the adsorption layer.
The results of the parallel adsorption of BSA and C1.G> indicate the formation of mixed adsorption
layers of the two surfactants, which composition depends on the C12G2 concentration. It is found that
with an increase of C12G> concentration Ra decreases, which is an indirect proof for decreasing of the
number of BSA molecules in the layer and for a predominant C12G> adsorption.

From data for film thinning it is found that the BSA co-adsorption in the adsorption layers of C1.G>
has a significant effect on the kinetic and equilibrium properties of foam films formed from the mixed
solution BSA:C12G2 =1:100. It is shown that a small addition of BSA suppresses the film electrostatic
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stabilization, which usually is realized by addition of electrolyte. It can be used in the systems in which
the presence of electrolyte is not desirable.

According to data from the experiments with dried foams the quantity of BSA in the mixed
adsorption layer depends on C12G> concentration — 40 or 16% for mixed solutions 1:50 or 1:100,
respectively. This result correlates well with data for the reduction of surface charge on the film
interfaces due to the co-adsorption of BSA molecules.

It is shown that the combination of BSA co-adsorption with the variation of pH in solution gives a
possibility for using the property of BSA as polyelectrolyte for fine tuning of the film stability.

Hlokazamen B4. Xabunumayuonen mpyo = Hayunu nyoauKayuu 6 U30aAHusA, KOUmMo ca
pehepupanu u undeKcupanu 6 céemosHouU38ecmHu 6azu OaHHu ¢ HayyHa ungopmayusa (Web of

Science u Scopus)

B4.1 IlexnuBanos, U.; Hukomnoga, K.; Munkosa, U.; Mapynosa, M.; 'annosa, B.; epacumoBa, A.;

I'enuena, I'.; Munues, U.; AunoHoBa, B.,

Bb3MOXkHO mpuiioKeHHe Ha 3€JeHH BOJOPACIH KaTo eMyIraTopyd B XpaHU U XPAaHUTETHH A00aBKH,
2024, Bulgarian Chemical Communications, 56, Ne D1, 148-153. DOI:10.34049/bcc.56.D.S1P56.
Scopus Q4

Bucokoro chabpkanue Ha mnporenHu (43,4%) U cHocoOHOCTTa Ha XpaHUTENHUTE (GUOpPU B
crimpynunara (Arthrospira platensis) ga 3aabpxaT Bofa Wi pacTUTEIHO MACIO MPABAT BOJOPACIOTO
MOJIXOASAIIO 32 yIoTpeda KaTo eMyJraTop B KOJOWIHHU WIM €MYJICHOHHM CUCTeMH. ToBa MpoyuBaHe
uMallie 3a 1ej Ja u3cieBa BIUsHUeTo Ha cnimpynuHara (Arthrospira platensis) (4%, 8%, 12%) karto
eMyJratop BBpPXY (u3mueckara W TepMOJAMHAMUYHATA CTAOMJIHOCT HA MOJEJIHU €MYJICHH upe3
OTIpeJieNIsTHE Ha TapaMeTpu Karo eHeprust Ha ['mOc, eHTanmmus W eHTpomwus. TepMoauMHAMHUYHATA
CTaOMIIHOCT Oellle olleHeHa CIeKTPO(hOTOMETPUYHO, a (pu3nyeckaTa cTabUIHOCT - 1o MeTo/ja Ha Ko3uH.
bemnre mokazaHo, ye yBelMYaBaHETO Ha KOHIEHTpalMATAa HAa CHUPYJIUMHA BOIU JI0 HaMallsBaHE Ha
cBoOOIHATa eHeprust Ha ['mOc u yBenuuaBane Ha Gpu3znyeckara cTaOMIHOCT Ha BCUUKHU emyiicun (20%,
40%, 60% wmacnenu ¢das3u), KouTo ca (GUHO AWCTIEPTUpPaHU M MHUKPOCKOIICKH orpezaenenu. Haii-
BUCOKHST MPOLEHT 3aabpxkana emyicus (100%) e npu 12% cnupynuHa ¢bC ChAbp)KaHUE HA MacleHa
daza ot 40% unu 60%. OT peonoruyHa riaeHa Touka, eMyJICHUUTE Che ciupyinHa ¢ 20% macneHa ¢asza
MOKa3BaT IUIACTHYHO moBeneHue, a te3u ¢ 40% u 60% macnena ¢asa moka3Bar MCEBIOTUIACTHYHO

MOBEJICHUE.
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B4.1 Pehlivanov, I.; Nikolova, K.; Milkova, I.; Marudova, M.; Gandova, V.; Gerasimova, A.;
Gencheva, G.; Minchev, I.; Andonova, V.

Possible application of green algae as emulsifiers in foods and nutritional supplements, 2024, Bulgarian
Chemical Communications, 56, Ne D1, 148-153. DOI:10.34049/bcc.56.D.S1P56. Scopus Q4

The high protein content (43.4 %) and the ability of dietary fiber in Spirulina (Arthrospira platensis)
to retain water or vegetable oil make the alga suitable for use as an emulsifier in colloidal or emulsion
systems. This study aimed to investigate the influence of Spirulina (Arthrospira platensis) (4%, 8%,
12%) as emulsifier on the physical and thermodynamic stability of model emulsions by determining
parameters such as Gibbs energy, enthalpy, and entropy. Thermodynamic stability was estimated
spectrophotometrically, and physical stability was determined by the Kozin method. It was shown that
increasing the Spirulina concentration leads to a decrease in Gibbs free energy and an increase in the
physical stability of all emulsions (20%, 40%, 60% oil phases) that are finely dispersed and
microscopically determined. The highest percentage of retained emulsion (100 %) was at 12 % Spirulina
with an oil phase content of 40 % or 60 %. From a rheological point of view, emulsions with Spirulina
at 20 % oil phase showed plastic body behavior, and those with 40 % and 60 % oil phase showed
pseudo-plastic behavior.

B4.2 IlerkoBa, H.; Huxomosa, K.; I'enueBa, I'.; IepacmmoBa, A.; Kosauesa, /I.; Ilanosa, H.;

Bnagumuposga, C.

Biusinue Ha pasnuunu xuapokosonan Bepxy Ca(ll)-airvHaTHH TE€pIIH, ChAbPKAIIU €KCTPAKTH OT
Arthrospira platensis, 2024, Bulgarian Chemical Communications, 56, Ne D1, 158-162.
DOI:10.34049/bcc.56.D.S1P72. Scopus Q4

ANruHATBT MOXE Ja ObJe MPUIOKEH B XPAaHUTEIHU MATpUIM U (hapMaleBTUUHU MPOAYKTH 32
e(eKTUBHO KarcCyJaupaHe Ha OMOaKTHBHH ChEJIMHEHHS WJIM KaTo JIEKApCTBEH HOocuTell. B HacTosmoTo
u3cieiBaHe (UKOIMAHWH, W3oiupaH oT cyxa Arthrospira platensis/Spirulina e kamcynupan B
alrMHaTHU Tepad. Llenta Ha HAcCTOSAIIOTO M3CNE[BaHE € Ja ce OLEHM eQEeKThT Ha pa3IMyHH
XUJIPOKOJIOUIU (MHYJIMH, NMEKTUH U Tyap) IpU pa3ludHu CTOMHOCTH Ha pH M Temmeparypu BbpXY
CHIBPKAHNETO Ha (PMKOIIMAHWUH B ITHHATHUTE MEPIIH. AJTHHATHUTE MUKpOc(epu ca oOpa3yBaHH C
1% wnatpueB anrunHat, 6% 3axapo3a, 1% QuxonuanuH u U30paHU XUIPOKOJIOUIU, KaTO HEYTPAIHU
noju3axapuau (MHYJIUH U T'yap) U aHUOHHHM XeTeporosu3axapuau (mekTuH). OCBEeH ToBa € OIleHEH
IMaMeThpbT Ha alruHaT-(QUKOIMAHUHOBUTE IEPIH ChC WM 0e3 xuapokosonau. JlobGaBsiHeTo Ha
3axapo3a U UHYJIMH B KOHIIEHTpaIUs oT 6% KbM alruHaT-(QHUKOIMAaHHHOBH TIEpJIH, ChXPaHSIBaHU MPU
25 u 37 °C, nmoka3Ba HaW-BUCOKO ChIbpKaHWE Ha (uUKouuMaHUH. 3arybaTta Ha (UKOLMAHUH €
He3HauuTesHa npu pH 6 u pH 9, cboTBeTHO, 0COOEHO KOraTo KbM aIrMHaTHATa MaTpuUla ca J00aBeHU

0,8% mnextuH wimn 6% uHyTuH. PeHTreHoBO MU(PAKIMOHHMSA aHAJIM3 HA BCUYKU IEPIU IOKa3Ba

9




Pe3roMe Ha HaydyHUTE TPYJIOBE
ri. ac. Anenus I[Betanosa ['epacumoBa — [lenena, n1x

aMop(i)HI/I F’bp6I/IHI/I, PAa3MOJIOKCHU II0A PAa3JIMYHU BITIM, B 3aBUCHMOCT OT BHJA HAa YaCTHOUTC HaA
XUAPOKOJIOnaa. HaCTOﬂHIOTO H3CJICABAHC OLICHsBA IMOTCHIMAIA HAa aJITMHAaTHU IIEPJINU C (bHKOI_[HaHI/IH,

NEKTHH, Tyap U UHYJIUH, 32 yIoTpeda B XpaHUTEIHU U (DapMalleBTHYHU MPOTYKTH.

B4.2 Petkova, N.; Nikolova, K.; Gentscheva, G.; Gerasimova, A.; Kovacheva, D.; Panova, N.;
Vladimirova, S.

Effect of different hydrocolloids on Ca (Il) — alginate beads containing extracts from Arthrospira
platensis, 2024, Bulgarian  Chemical = Communications, 56, Ne DI,  158-162.
DOI:10.34049/bcc.56.D.S1P72. Scopus Q4

Alginate was applied in food matrix, and pharmaceutical products for efficient encapsulation of
bioactive compounds or as a drug carrier. In the current study phycocyanin isolated from dry Arthrospira
platensis/Spirulina was encapsulated in alginate beads. The aim of the current research was to evaluate
the effect of different hydrocolloids (inulin, pectin and guar) at different pH values and temperatures on
phycocyanin content in the alginate beads. The alginate microspheres were formed with 1% sodium
alginate, 6% sucrose, 1% phycocyanin, and selected hydrocolloids, as neutral polysaccharides (inulin
and guar) and anionic heteropolysaccharides (pectin). Moreover, the diameter of alginate-phycocyanin
beads with or without hydrocolloids was evaluated. The addition of sucrose and inulin in a concentration
of 6 % to alginate-phycocyanin beads stored at 25 and 37 °C showed the highest content of phycocyanin.
The phycocyanin loss was minor at pH 6 and pH 9, respectively, especially when 0.8% pectin or 6%
inulin was added to the alginate matrix. X-ray diffraction analysis (XRD) patterns of all beads showed
amorphous humps situated at different angles, depending on the particulate type of the hydrocolloid.
The current research evaluates the potential of alginate beads with phycocyanin, as well as with pectin,
guar and inulin to be used in food and pharmaceutical products.

B4.3 T'aBpaunos, I'.; AnnonoBa, B.; [epacumoBa, A.; I'enueBa, I'.; IlerkoBa, H.; Huxomnosa, K.

CrabwiHocT Ha (uroumanuH, u3snedeH ot Arthrospira platensis npu pasmuunm ycnosus, 2024,
Bulgarian Chemical Communications, 56, Ne D1, 43-48. DOI:10.34049/bcc.56.D.S1P9. Scopus Q4

@OUKOLMAHUHBT € NUIMEHTHO-IPOTEMHOB KOMIUIEKC, IIMPOKO H3MOJ3BaH B KO3METHYHATa,
(dapMarieBTHYHAaTa M XPAHUTEIHO-BKYCOBAaTa MPOMUIIJICHOCT. 3a eKCTpaxupaHe Ha (UKOIMAHUH OT
Crupynuna (Arthrospira platensis) ¢ naii-100bp T00MB W YHCTOTA € H3IMOJI3BAH 3€JI€H METOJ TPH
ynaTtpa3zBykoBa uectora 40 kHz, Bpeme 3a exctpakuus 1 wac u temmneparypa 40°C. Hacrosioro
u3cieBaHe Mallle 3a Lel Aa HaOJro1aBa TepMUYHATA U XMMHUYECKaTa CTaOMIIHOCT Ha (PMKOIIMaHUHA B
npoabokeHue Ha 1 gac. Monennu Oydepupanu paztBopu Ha pukormanu ¢ pH 4.8, 5.8, 6.0 u 7.4 ca
tectBaHu 1pu Temnepatypu 50°C, 60°C u 70°C. KonuuecTBeHOTO ompenensHe Ha (GUKOIMaHUHA €

HU3BBPIIBAHO HAa BCCKU 10 MHHYTH. PeByﬂTaTI/ITC MMOKa3BaT KUHETUYCH MOJCI OT ITbPBU PCA. 3a BCUUKu
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TeMriepatypu (QUKOIMAaHUHBT ocTaBa ctadbwieH npu pH=4.8 u pH=5.8. Ilpu temmeparypa 70°C
KOHIIEHTpallMsATa My HaMajsiBa 3HAUMTEIHO. YCTAaHOBEHA € CHJIHA KOpeJalus MeXAy LIBETHHUTE
rnapamMeTpy Ha Pa3TBOPUTE U TEXHUTE KOHIIEHTpauuu. Bb3 OCHOBa Ha pe3ynaTaTUTe € OompelecH

IMOJY>XHUBOTBHT Ha (bHKOHPIaHI/IHa T50% B U3ITIOJI3BAHHUTEC MOACIHU CUCTEMU.

B4.3 Gavrailov, G.; Andonova, V.; Gerasimova, A.; Gentscheva, G.; Petkova, N.; Nikolova, K.
Stability of phycocyanin extracted from Arthrospira platensis under different conditions, 2024,
Bulgarian Chemical Communications, 56, Ne D1, 43-48. DOI:10.34049/bcc.56.D.S1P9. Scopus Q4

Phycocyanin is a pigment-protein complex widely used in the cosmetic, pharmaceutical, and food
industries. A green method was used to extract phycocyanin from Spirulina (Arthrospira platensis) with
the best yield and purity at an ultrasonic frequency of 40 kHz, extraction time of 1 hour, and temperature
of 40°C. The present study aimed to observe phycocyanin's thermal and chemical stability over 1 h.
Model buffered solutions of phycocyanin with pH 4.8, 5.8, 6.0, and 7.4 were tested at temperatures
50°C, 60°C, and 70°C. Phycocyanin quantification was performed every 10 minutes. The results showed
a first-order kinetic model. For all temperatures, phycocyanin remained stable at pH=4.8 and pH=5.8.
At a temperature of 70°C, its concentration significantly decreased. A strong correlation between the
color parameters of the solutions and their concentrations was found. Based on the results, the
phycocyanin half-life tsos in the model systems used was determined.

B4.4. Tletena, 3.; CranueBa, M.; ['eopruesa, C.; Kpok, b.; FepacumoBa, A.

Emmupuuno ompenensiHe Ha KoeUIMEHT Ha MpeoOpasyBaHe 3a IMpEACTaBIHE Ha HHBara Ha
¢dukoTokcuHu B I1sut0To Meco oT muma Mytilus galloprovincialis, 2019, Food Science and Applied
Biotechnology, 2, 166-174. DOI:10.30721/fsab2019.v2.i2.43. Scopus Q3

MunuTe HaTpynBaT MOPCKH OMOTOKCHHU ((PUKOTOKCHHM), TPOU3BEXKIAHHU OT OIpEJIeIEHH BUI0BE
¢uromnankron. B Epomneiickust chio3 (EC) orpaHuueHusATa 32 KOHICHTpAIMs HAa TOKCHHH (HAIp.
JIOMO€Ba KHCEJIMHA, OKa/JaeBa KHUCEJINHA, HECOTOKCHHU U JIp.) ca ONpeNeeHN OTBbB] I'paHHULUTE, 3a
KOUTO MUANTE ca Oe30MacHU 3a KoHcyManus. MopckuTe OMOTOKCHHU ca CKJIOHHM Ja C€ HaTPyIBar B
XpaHOCMMJIaTEJIHATA JKJle3a (XernaronaHkpeac) Ha mujaara. CiieZjoBaTeaHo, Ta3u ThbKaH € NpeArnoYnTaHa
3a ompenensiHe Ha KOHIEHTpalusaTa Ha TOKCHHH. OOHMKHOBEHO C€ KOHCYMHpAT WENd MHIA |
CIIEZIOBATENTHO JIaHHUTE 3a HAIWYMETO Ha (DPUKOTOKCHHU TpsOBa J1a ce OTHEChT KbM BCHYKOTO
KOJIMYECTBO Ha MUjeHaTa sjaka. M3monsBa ce TeopeTHdeH KoeUIMEeHT 3a IpeoOpa3yBaHe Ha
MoJTydeHaTa CTOMHOCT KbM Iisiata Mua. Llenra Ha ToBa mpoy4BaHe Oerie 1a ce onpeaean eMIUpUIeH
(dakTop, 3a 1a ce mpeoOpa3yBaT HIUBaTa Ha GUKOTOKCHHH OT XEMaTOMaHKpeac B IS0 MECO OT MUIU Ha
OCHOBHUSI TIPOJYKT OT MOPCKUTE akBakynTypu B bwirapus - mugure Mytilus galloprovincialis. Ipe3

2017 r. OT CeBepHOTO YEPHOMOPCKO Kpaibpexxue Ha breiarapus 6sxa cbOpaHU ITUBU U KYJITUBUPAHU
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mugd. O6mo 13 mpobu oT Muam Osxa M3CIEABAaHU, KaTO OT BCsAKa Mpoba Osxa MPUTOTBEHH CaMoO
MOANPOOU OT XEMaToMaHKpeac U L0 MUAEHO Meco. DUKOTOKCHUHUTE 0sXa €KCTPaxXUpaHU 3a BCUUKU
BUJI0BE (DUKOTOKCUHU Upe3 TEYHO-TEUHA EKCTPAKIIUS U TAXHATA KOHIICHTpAIIUs Oelle onpeaencHa 4pes3
Teuen xpomatorpad ¢ mac aerexrop (LC-MS/MS). ecotoxcunure (YTX) ce mosiBEXa B IIOBEUETO OT
MPOOUTE U CIIEJOBATEITHO U3IJIeKIaxa Hall-MIOAXOIAIIH 32 OIpeiesiHE Ha eMIUPUYeH Koe(UIIMeHT Ha
npeoOpasyBane. Tol Oerie n3UnciIeH KaTo ChOTHOIICHHE MEX Ty HUBaTa Ha Y X B XemaTormaHKpeaca
U 15U10TO Meco oT Muau. CpeliHata orpezesieHa ctoiHoct oeme 5,36. OnpenensHeTo U NpuilaraHeTo
Ha eMITUPUYCH KOSPUIIMECHT Ha ITpeoOdpa3yBaHe € BAKHO, HAIIPUMEP KOTraTo Ce M3IMOJI3BaT MHOTO HUCKU
HUMBa HAa TOKCHMHM 3a OIIGHKAa Ha XPOHUYHATa eKCHO3UIUs. EMNUPUYHUAT KOoehUIUMEHT Ha
npeoOpa3yBaHe € MOJe3eH W MPHU APYTrd U3CIeABaHUs Ha pa3nuyHu BuaoBe. OCBEH TOBA, HETOBOTO
MpUJIaraHe BbPXYy HHBaTa Ha (UKOTOKCHMHHM B XeMaTONaHKpeaca MOXKeE Ja Jajie MPeCTaBUTCIIHU

pe3yaTaru u aa u3berne GaiimBo OTPULIATETHN PE3YITAaTH, aKO CE U3CIIe[Ba MPo0a OT LETH MUIH.

B4.4. Peteva, Z.; Stancheva, M.; Georgieva, S.; Krock, B.; Gerasimova, A.

Empirical determination of conversion factor for representing phycotoxin levels in whole mussel
Mytilus galloprovincialis meat, 2019, Food Science and Applied Biotechnology, 2, 166-174.
DOI:10.30721/fsab2019.v2.i2.43. Scopus Q3

Mussels accumulate marine biotoxins (phycotoxins) produced by certain phytoplankton species. In
EU limits for toxin concentration (e.g. domoic acid, okadaic acid, yessotoxins etc.) are set beyond that
mussels are safe for consumption. Marine biotoxins tend to accumulate in the digestive gland
(hepatopancreas) of the mussel. Consequently, this tissue is preferred for toxin concentration
determination. Normally the whole shellfish is consumed and therefore the occurrence data for
phycotoxins need to be expressed in terms of whole shellfish meat. A theoretical factor of five isused
to convert the value to whole shellfish meat. The aim of this study was to determine an empirical factor
in order to convert phycotoxin levels from hepatopancreas to whole shellfish meat of the main marine
aquaculture product in Bulgaria - mussels Mytilus galloprovincialis. Wild and cultivated mussels were
collected from the north Black Sea coast of Bulgaria in 2017. In total 13 mussel samples were studied
whereas of each sample subsamples of hepatopancreas only and whole mussel meat were prepared.
Phycotoxins were extracted for all types of phycotoxins by means of liquid-liquid extraction and their
concentration was determined by liquid chromatography—mass spectrometry (LC-MS/MS).
Yessotoxins (YTX) appeared in most of the samples and therefore seemed most suitable for empirical
conversion factor determination. It was calculated as the ratio between YTX levels in hepatopancreas
and whole shellfish meat. The mean defined value was 5.36. Determination and application of empirical
conversion factor is important e.g. when using very low toxin levels for chronic exposure assessment.
An empirical conversion factor is also useful if different species are investigated. Moreover, its
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application on phycotoxin levels in hepatopancreas could give representative results and avoid false
negative results if studying whole shellfish sample.

B4.5 Hwmxomosa, K.; IlerkoBa, H.; AnrtoBa, I'.; IlerkoBa, 3.; I'enuucBa, I'.; I'epacmmoBa, A.;

Kapanxosa, U.

OrleHKa Ha HAKOM XMMHYHHU XapaKTEPHUCTUKH Ha CIIMPYJIHWHA OT Pa3iuuHH mpousBogurenu, 2024,
Journal of Chemical Technology and Metallurgy, 59, Ne 4, 805-811. DOI:10.59957/jctm.v59.i4.2024.7.
Scopus Q3

W3cnenBanu ca HIKOM XMMUYHHM XapaKTePUCTHKH Ha cOUpyiuHa oT pasnuuHu crpanu (CAILL,
Kuraii, benrust u benrapus). M3cnenBaneTo BKIIIOUBA CPaBHUTENIEH aHAIN3 HA ChIbPKaHUETO HA HAKOU
€JIEMEHTH, TOKO(PEPOJIM M MACTHU KUCEIIMHU B criupyyirHaTa. OONIUTE JIMIHAIU Ha U3CIIeIBaHaTa mpoda
Bapupar ot 1,9% (Kurait) no 6,1% (benrus). 3a ompexnensiHe Ha MacTHOKHCEIMHHUS ChCTaB Ha
JIMLIEPUJTHO MAacilo, HW30JMPAHO OT CHUPYJIMHA C Pa3IMueH MPOM3XO0J, € U3MOJ3BaHa TIa30Ba
xpomarorpadus. 3a ompenensHe Ha €JIEMEHTHHsS ChCTaB U CHIBPKAHUETO Ha TOKO(Eepoan ca
U3MOJI3BaHN HHAYKTUBHO CBBp3aHa IUIA3MEHO-ONTHYHA EMHUCHUOHHA CIIEKTPOMETPUS U TeyHa
xpomatorpadus. CbIbp>KaHUETO Ha Ma3HUHU B CIIHpYyIuHATa oT bbiarapus ce qo6mmkaBa 10 TOBa Ha
Kurait u CAILl, nokaro toBa Ha benrvss € moyTd TpU MBTU IO-BHCOKO. YCTAHOBEHO €, ue
NaJIMUTUHOBaTa KHUCEJIMHA € OCHOBHATa HACUTEHAa MAacTHA KHMCEJIMHA BbB BCHUYKH IIPOOH, KaTo 3a
cnupynuHata ot buarapus 14 noctura 81,2%. ChabpikaHreTo Ha HEHACUTEHU MAaCTHHU KUCEIMHHU € Haii-

BHUCOKO B mpobara ¢ npousxon ot CAILLI.

B4.5 Nikolova, K.; Petkova, N.; Antova, G.; Petkova, Z.; Gentscheva, G.; Gerasimova, A.; Karadjova,
L,

Evaluation of some chemical characteristics of spirulina from different manufacturers, 2024, Journal of
Chemical Technology and Metallurgy, 59, Ne 4, 805-811. DOI:10.59957/jctm.v59.i4.2024.7. Scopus

Q3

Some chemical characteristics of Spirulina from different countries (the USA, China, Belgium, and
Bulgaria) were investigated. The study includes a comparative analysis of the content of some elements,
tocopherols, and fatty acids in spirulina. The total lipids of the examined sample varied from 1.9 %
(China) to 6.1 % (Belgium). Gas chromatography was used to determine the fatty acid composition of
glyceride oil isolated from spirulina of different origins. Inductively coupled plasma-optical emission
spectrometry and liquid chromatography were used to determine the elemental composition and
tocopherol content. The fat content of Spirulina from Bulgaria approaches that of China and the USA,
while that of Belgium is almost three times higher. It was found that palmitic acid is the main saturated
fatty acid in all samples, and for spirulina from Bulgaria, it reaches 81.2 %. The content of unsaturated
fatty acids is highest in that originating in the USA.
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B4.6 Huxonosa, K.; I'enuesa, I'.; Apxanrenosa, H.; byxamnosa, /[.; I'epacumoBa, A.; CnaBoBa, B.;

BenuxoBa, M.; Makenoncku, JI.; Kabamxkos, B.

EnemenTeH chcTaB M paJIMOHYKIUAHO ChIbpIKAHUE HA CHLBETHs OT Sambucus nigra L. ot paznnyHu
peruonu Ha bwenrapus, 2024, Bulgarian Journal of Agricultural Science, 30, Ne Suppl 1, 125-131. WOS,
Scopus Q3

ToBa u3cieaBaHe MPECTaBs raMa-CleKTPOMETPUYHH JIaHHU, €JIEMEHTEH ChCTaB M HAJIMYHME Ha
PaIHOHYKJIMIHM B ChIIBETHSA HAa Sambucus nigra L., ce0panu oT yeTHpH pa3IndHu peruoHa Ha bbiarapust.
OTKpUTH ca PaTUOHYKIMIM, TMPUHAIICKAIIN KbM JIBE paaunoakTuBHH cemeiicTBa: 232Th, 226Ra,
212Pb, 214Pb, 208Tl, 214Bi, 228Ac u 40K, 3aenHo ¢ anTponoreHHus paaunonykiuy 137Cs. 3a Bcuuku
aHaJIM3MPaHU POOH Hal-BHCOKa crienuduyHa akTHBHOCT ¢ HaOmonaBana 3a 40K (750-1150 Bg/kg).
Jlo3uTte OT paAMOHYKIIU/IU 32 Bb3PACTeH, KOHCYMUPaJl OMJIKOB Yail, PUTOTBEH OT TE€3H JIeUeOHHN OUITKH,
Bapupart ot 2,5 10 469,9 nSv 3a 137Cs; ot 0,7 10 9,7 nSv 3a 238U; 0,3 no 2,8 nSv 3a 232Th u 7,64 no
11,7 uSv 3a 40K. YcranoBeHa € KOpelalMOHHA 3aBUCHMOCT MEKy HHTECH3UTETa Ha (DITyOpECIICHTHUS
MaKCHMYM TIpH JBDKHHA Ha BBIIHATA Ha BB30yKaane 498 nm u crienupuIHaTa akTHBHOCT Ha PaJIuid,
Topuii 1 Kamui. ChabpKAaHUETO HA MAKPOCJIEMEHTH B ChIIBETHATA CiieABa mocieaoparennoctTa K > Ca

> Mg U CBbBIIaa C PE3YJITATUTC, XapAKTCPHU 34 PErUOHA.

B4.6. Nikolova, K.; Gentscheva, G.; Arhangelova, N.; Buhalova, D.; Gerasimova, A.; Slavova, B.;
Velikova, M.; Makedonski, L.; Kabadjov, V.

Elemental composition and radionuclide content of inflorescences from Sambucus nigra L. from
different regions of Bulgaria, 2024, Bulgarian Journal of Agricultural Science, 30, Ne Suppl 1, 125-131.
WOS, Scopus Q3

This study presents gamma-spectrometric data, elemental composition, and presence of
radionuclides in inflorescences of Sambucus nigra L., collected from four different regions of Bulgaria.
Radionuclides belonging to two radioactive families were detected: 232Th, 226Ra, 212Pb, 214Pb,
208Tl, 214Bi, 228Ac and 40K, together with the anthropogenic radionuclide 137Cs. For all analyzed
samples, the highest specific activity was observed for 40K (750-1150 Bg/kg). Radionuclide doses to
an adult, who consumed herbal tea made from these medicinal herbs ranged from 2.5 to 469.9 nSv for
137Cs; 0.7 to 9.7 nSv for 238U; 0.3 to 2.8 nSv for 232Th and 7.64 to 11.7 uSv for 40K. A correlation
dependence was established between the intensity of the fluorescence maximum at an excitation
wavelength of 498 nm and the specific activity of radium, thorium, and potassium. The content of
macroelements in inflorescences follows the sequence K > Ca > Mg and coincides with results
characteristic of the region.
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B4.7 Huxonosa, K.; Iloncrosaosa, /I.; Juuesa, W.; I'enueBa, I'.; I'epacumoBa, A.; Ilanosa, H.;

Edtumos, T.; Kocragunona, O.; ®oy3ap, C.; Huuesa, JI.

buoaktuBHM KoMmmoHeHTH B jucrata Ha Moringa Oleifera u texunre 3D marpuim Ha Bb30YKIaHE-
emucus, uH(ppauepBeHu U pamaHoBu criekTpu, 2025, Natural Product Communications, 2025, 20, Ne 6,
1934578X251349296. DOI:10.1177/1934578X251349296. WOS, Scopus Q3

Moringa oleifera otnaBHa ce KyATHBHpPA B pa3jMYHH YaCTH HA CBETAa M MMa JIOKA3aHU IIOJIC3HU
CBOMCTBAa W mpuwiokeHUs. ToBa wH3ClIeqBaHE HMalle 3a LeJd Ja Mpoydyd I[OTEeHIHala Ha
HeZecTpyKTUBHUTEe TexHUKM (PamanoBa W wuH(pauepBeHa CIEKTPOCKOMHMS) 3a ONpelessiHE Ha
Ka4eCTBEHHUS] METa0OJIMTEH ChCTaB Ha jmctara Ha Moringa oleifera. 3a u3cnenBane Ha XUMHYHHS
CbCTaB Ha EKCTpaKTa € M3MOJ3BaHa ra3oBa xpomaTtorpadus. 3a aHaTU3 HA ONTUYHUTE CBOWCTBA H
XUMHYHUTE TPYNU Ha EKCTpakTa OT JIMCTaTa ca H3MO0J3BaHH HH(payepBeHa, paMaHOBa U
bayopecueHTHa CIEKTPOCKOMMs. 3a MojJy4yaBaHe HAa MaTpHUIMTE Ha BB30OYKIaHE-eMHCHUS Ha
€TaHOJIOBHTE M METAHOJIOBUTE EKCTPAKTH HA PACTEHUETO € M3MOJI3BAHO CEJEKTHBHO (IIyOPECIEHTHO
BB30YKIaHE MPH PA3JIMIHU JBJDKUHH Ha BhIHATA. MaTtpuimTe Ha Bh30YKIaHEe-eMUCHS Pa3KpPHUBAT JIBE
pasnmuunu obsactu: IIppBara ¢ B nuamazona 450—-600 nm. Bropara e B amamazona 650—775 nm.
HNudpauepBenara criekTpockonus uaeHTUdummpa nmukose B odmactra 3450-3200 cm™, cBbp3aHu ¢
XHIPOKCHIIHU TPpyHH, U 0koJio 2900 cm™, cBbp3anu ¢ anmudatau C-H u CH, Bubpamum, XxapakTepHu 3a
MaCTHHTE KHCEJIMHU B ucTata Ha Moringa oleifera. ITuxkst npu 1625 cm™ e cBbp3an ¢ BUOpAIIMUTE HA
pasrsarane C =0 (MUrHuHOBH CTPYKTypH). HabmiogaBanu ca u MUKOBE, CbOTBETCTBAIM HA apOMaTHH
NPBCTEHU U Jpyru. PaMaHoBa CIEKTPOCKONHMS € OTKpHIIa BUOpaLMK Ha METUIIOBU U METHJICHOBU IPYIIH,
pasrsarane C-C B anukiau4Hu octaTbly, BuOpamuu C-C angexuau u ap. Pesynrature mokassart, ue
€IHOBPEMEHHOTO M3IOJ3BaHE HA TE3U TPU TEXHUKHU OCUTYPsSIBA OTIMYHU PE3YJTAaTH 332 KaUeCTBEHUS
CbCTaB Ha pacTeHusTa. MaTpuiure 3a Bb30yX/J1aHe-eMUCUsl MoraT Ja ObAaT M3IMOJ3BaHU B ObICIIN
U3CIEBAaHMUs 3a IOJIyyaBaHE Ha IMPBCTOBHU OTNEYATHIM HAa PACTUTEIHHM EKCTPAKTH OT pPa3IndHU

PEruoHn Ha CBETA 4YpE3 B’B36y7I(I[aH€ B CUHATA 4aCT HA BUJAUMUA CIICKTHP.

B4.7 Nikolova, K.; Popstoyanova, D.; Dincheva, I.; Gentscheva, G.; Gerasimova, A.; Panova, N.;
Eftimov, T.; Kostadinova, O.; Fouzar, S.; Nicheva, D.

Bioactive components in Moringa Oleifera leaves and their 3D excitation-emission matrices, IR and
Raman spectra, 2025, Natural Product Communications, 2025, 20, No 6, 1934578X251349296.
DOI:10.1177/1934578X251349296. WOS, Scopus Q3

Moringa oleifera has long been cultivated in various parts of the world and has proven beneficial
properties and applications. This study aimed to explore the potential of non-destructive techniques
(Raman and infrared spectroscopy) to determine the qualitative metabolic composition of Moringa
oleifera leaves. Gas chromatography was used to study the extract's chemical composition. Infrared,
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Raman, and fluorescence spectroscopy were used to analyze the leaf extract's optical properties and
chemical groups. Selective fluorescence excitation at different wavelengths was employed to obtain the
excitation-emission matrices of the ethanol and methanol extracts of the plant. The excitation-emission
matrices reveal two distinct regions: The first was in the 450—-600 nm range. The second was in the 650—
775 nm range. Infrared spectroscopy identified peaks in the 3450-3200 cm™ region, associated with
hydroxyl groups, and around 2900 cm™, linked to aliphatic C-H and CH; vibrations, characteristic of
fatty acids in the leaves of Moringa oleifera. The peak at 1625 cm™ is related to the C = O stretching
vibrations (lignin structures). Peaks coresponding to aromatic rings and others were also observed.
Raman spectroscopy detected vibrations of methyl and methylene groups, C-C stretching in acyclic
residues, C-C aldehyde vibrations, etc. The results demonstrated that using these three techniques in
tandem provides excellent results for the qualitative composition of plants. Excitation-emission
matrices can be used in future studies to obtain fingerprints of plant extracts from different regions of
the world by excitation in the blue part of the visible spectrum.

B4.8 baroscka, /I.; IlanoBa, H.; I'epacumoBa, A.; Tymbapcku, 1O.; WBanos, U.; uuesa, U.;

ﬁOTKOBCKa, W.; I'enuesa, I'.; Hukomosa, K.

Chamomile Matters: BugoBo u mpou3BOACBEHO pa3HOOOpa3ue Npu OBIrapCKUTE ETEPUYHU Macia OT
Matricaria recutita L. u Chamaemelum nobile L. u texausit ko3mernyen noreniman, 2025, Cosmetics,
12, Ne 3, 123. DOI:10.3390/cosmetics12030123. WOS, Scopus Q2

Etepuunure macna (EM) or naiika ce M3MON3BAaT IIMPOKO B KO3METHKATa 3apall TEXHUTE
AHTHOKCHUJIAHTHH, TPOTUBOBB3MAIUTEITHI U aHTUMUKPOOHU CBOMCTBA. bhirapus, ¢ IbJITOroIuIIHaTa
CHl TPAJUIUS B MIPOU3BOACTBOTO Ha EM, mpenocTass ujeaiiHa cpejia 3a U3Cae/IBaHe Ha BIMSHUETO Ha
BHJIOBETE W MPAKTUKHUTE HA OTIVICKIAHE BBPXY Ka4eCTBOTO HA MacjoTo. ToBa MpoydBaHE CpaBHSBA
XMMHUYHHSI ChCTaB U OMOJIOTHYHATa akTHBHOCT Ha EM or Hemcka maiika (Matricaria recutita L.) u
pumMcka Jaiika (Chamaemelum nobile L.), moctaBeHn oT 7Ba OCHOBHH OBJArapCKH MPOU3BOAUTENS -
,bparapcka bunka®“ OO/ u ,Karexo“ OO/l (IlnoBmuB, bwarapus). M3cnensanero c rasoBa
xpomarorpadus ¢ macaerekius (GC-MS) pa3kpu 3aBHCHMH OT BHJIa U POM3BOIUTENS pasiuku. EM
OT HeMcKa Jaiika ca Ooratu Ha [(-¢apHe3eH, xamaszyleH M 0u3ab0sI0JI0BH OKCUaH, nokato EM ot
pUMCKa Jlaiika ca JOMUHUPAHU OT U300YTHIT aHTeJIaT U CPOJHH eCTepy. AHTHOKCHIAHTHATA aKTUBHOCT,
orneHeHa upe3 crekrpodoromerpuueH ananu3 (ABTS), e mo-Brucoka B €TepHUHUTE Maciia OT HEMCKa
naiika, ocooeHo ot beirapcka bunka OO/l. Macnara cbio Taka moka3pat (GOTO3aIIUTEH TOTSHITHAT,
ChC CTOMHOCTH Ha ciibHIIe3anmTeH (akrop (SPF) oT 26-27 3a HemckaTa u 9—16 3a puMckaTa J1aiika.
[IpoTuBOBB3MANMTETHATA AKTUBHOCT, OIICHEHA Upe3 WHXHOWpaHe Ha JeHaTypalusaTa Ha alOyMuH, €
Hal-BUCOKa B MacjiaTa OT pUMCKa Jlaiika M € CpaBHHMa C Ta3H Ha MPETHU30JI0H, JOKaTO HeMCKaTa Jlaiika

CBILO MMOKa3Ba CUIHU e(eKTH. AHTUMHUKPOOHATa aKTUBHOCT € KaTo I[5JI0 HUCKA, KaTO YMEPEeHU ePeKTH
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ce HabsromaBat camo cpertry Penicillium chrysogenum u Aspergillus flavus. Tesu otkpuTHst mogkpernst
1eJieHacoYeHara yrnorpeba Ha eTeprMYHU Maclia OT JIaiika B KO3METHKATa - HeMCKa JIaiika 3a MPOLYKTH
C AaHTUOKCHJAHTH cBoMcTBa, UV-3amm, a pumcka Jailka 3a MPUIOKEHHE C YCIOKOSBAIIL,

MPOTHBOBB3MAIUTENICH U apOMaTU3HUpAILl €PeKT.

B4.8 Batovska, D.; Panova, N.; Gerasimova, A.; Tumbarski, Y.; lvanov, I.; Dincheva, I.; Yotkovska,
I.; Gentscheva, G.; Nikolova, K.

Chamomile Matters: Species and Producer-Dependent Variation in Bulgarian Matricaria recutita L.
and Chamaemelum nobile L. Essential Oils and Their Cosmetic Potential, 2025, Cosmetics, 12, Ne 3,
123. DOI:10.3390/cosmetics12030123. WOS, Scopus Q2

Chamomile essential oils (EOs) are widely used in cosmetics for their antioxidant, anti-
inflammatory, and antimicrobial properties. Bulgaria, with its longstanding tradition in EO production,
provides an ideal setting to examine the influence of species and cultivation practices on oil quality.
This study compares the chemical composition and biological activity of EOs from German chamomile
(Matricaria recutita L.) and Roman chamomile (Chamaemelum nobile L.), sourced from two major
Bulgarian producers-Bulgarska Bilka Ltd. and Kateko Ltd. (Plovdiv, Bulgaria). Gas chromatography—
mass spectrometry (GC-MS) profiling revealed species- and producerdependent differences. German
chamomile EOs were rich in B-farnesene, chamazulene, and bisabolol oxides, whereas Roman
chamomile EOs were dominated by isobutyl angelate and related esters. Antioxidant activity, assessed
via the Antioxidant (ABTS) assay, was higher in German chamomile EOs, especially from Bulgarska
Bilka Ltd. The oils also showed photoprotective potential, with sun protection factor (SPF) values of
2627 for German and 9-16 for Roman chamomile. Antiinflammatory activity, evaluated by inhibition
of albumin denaturation, was highest in Roman chamomile oils and comparable to that of prednisolone,
while German chamomile also showed strong effects. Antimicrobial activity was generally low, with
moderate effects observed only against Penicillium chrysogenum and Aspergillus flavus. These findings
support the targeted use of chamomile EOs in Cosmetics-German chamomile for antioxidant-rich, UV-
protective, and microbiome-supportive care, and Roman chamomile for soothing, anti-inflammatory,
and fragrance-enhancing applications.

B4.9 baroscka, D.; I'epacumoBa, A.; Hukomosa, K.

W3cnenBaHe Ha TepamneBTHYHHS IMOTEHIMA Ha eKCTpakTuTe oT xuHam (Ziziphus jujuba Mill.) B
Ko3MeTHKara: [Iperien Ha OMOaKTHBHUTE CBOMCTBA 3a 3/I[paBeTO Ha Ko)kara u Kocata, 2024, Cosmetics,
11, Ne 5, 181. DOI:10.3390/cosmetics11050181. WOS, Scopus Q2

Xwunan (Ziziphus jujuba Mill)), mpousxoxmany or HOxna A3sus, ce OTKpOsiBA ChC CBOUTE
3HAYUTEITHW XPAHUTEIHH W TEparneBTHYHM CBOWCTBAa. Heromara aganTHBHOCT M YCTOWYHMBOCT ca
MO3BOJIMIIM TJIOOATHOTO MY KYJITHBUpAHE, KOETO MOAYepTaBa HEOOXOIUMOCTTa OT BCEOOXBAaTHU
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Hay4YHM U3CIEBaHMs, 32 J1a C€ U3I0JI3Ba IBJIHUAT MYy OTeHLMaN. boratu Ha GMOAKTUBHU ChEINHEHUS
Karo (uaBoHOMAHU, nonudeHonu, BuTaMud C, nonu3axapuiu, TAHUHU U CallOHUHH, EKCTPAKTUTE OT
XMHAIl TPOsIBIBAT 3a0€NeKUTETHH AaHTHOKCUIAHTHH, TNPOTHBOBB3NAIUTEIHN, AHTUMUKPOOHH U
3a3/paBsBally paHU cBoKcTBa. Te3u KauecTBa ca HallpaBWJIM XHUHAIIA MTONYyJIsIpHa ChCTaBKa B Pa3IMYHU
dbopMynM 3a rpuxka 3a KoxaTra M KocaTa. YHHBEPCAIHOCTTa Ha E€KCTPAKTHTE OT XMHAI, KAaKTO U
KOMOMHUpPAaHETO KM C JpYI'M AaKTHBHHM CBCTaBKM OT OWJIKHM, TO3BOJIABA pa3pabOTBaHETO Ha
[IEJICHACOUYCHU PpEIICHUs 3a JIMYHA Tprka. Te3u pemeHus ca HACOYCHH KbM peauna MpoodiemH,
BKJTIOYHMTEIHO poTuBocTapeeHe, UV 3amunTa, N3CBETIISABAIIN, XUIPATUPAIIN U YCIIOKOSBAIIU ePEeKTH,
KAKTO M Hachbp4aBaHE Ha 3[paBeTO Ha KocaTa. BpIOpeku moTeHIuana CH, U3CIEIABaHUATA BBPXY
KO3METHYHUTE TPHIOKEHHs Ha Z. jujuba Bce omie ca B paHEH eTan, KaTo caMO eIHO KIWHHYHO
M3IUTBAHE 10 MOMEHTa ce (JOKyCcHpa BbPXY H3CBETIISIBAIUTE MY e(heKTH BbpXY Koxkara. Tosu mperien
yMa 3a LIeJ J1a KOHCOJIMUPA HACTOSALIUTE U HOBOBB3HUKBAILUTE U3CIIECBAHUS BbPXY MPUIOKEHUETO
Ha XMHAaNa B KOHBEHLMOHAJIHATA U MEIMLUHCKATa KO3METHKA, KaTo MOoAYEpTaBa MOTEHIMAIA MYy 3a
noo0psiBaHe Ha 3/IpaBeTo Ha Ko)kaTa M Kocata. LlsutocTenus npersien uma 3a Leln Jja NporpaBy IbT 3a

IMO-HATAaTHhIIHU U3CJICABAHUSA U MHOBAIIMU B IIPOAYKTHU C XHMHAII 3a JIMYHA I'PUIKA.

B4.9 Batovska, D.; Gerasimova, A.; Nikolova, K.

Exploring the Therapeutic Potential of Jujube (Ziziphus jujuba Mill.) Extracts in Cosmetics: A Review
of Bioactive Properties for Skin and Hair Wellness, 2024, Cosmetics, 11, Ne 5, 18l.
DOI:10.3390/cosmetics11050181. WOS, Scopus Q2

Jujube (Ziziphus jujuba Mill.), native to Southern Asia, stands out for its significant nutritional and
therapeutic properties. Its adaptability and resilience have enabled its global cultivation, highlighting
the necessity for comprehensive scientific research to fully harness its potential. Rich in bioactive
compounds like flavonoids, polyphenols, vitamin C, polysaccharides, tannins, and saponins, jujube
extracts exhibit notable antioxidant, anti-inflammatory, antimicrobial, and wound healing properties.
These qualities have made jujube a popular ingredient in various skin and hair care formulations. The
versatility of jujube extracts, along with their synergy with other herbal active ingredients, enables the
development of targeted personal care solutions. These solutions address a range of concerns, including
anti-aging, UV protection, brightening, moisturizing, and calming effects, as well as promoting hair
health. Despite its potential, research on the cosmetic applications of Z. jujuba is still in its early stages,
with only one clinical trial to date focusing on its skin-brightening effects. This review aims to
consolidate the current and emerging research on the applications of jujube in conventional and medical
cosmetics, highlighting its potential in enhancing skin and hair wellness. By providing a comprehensive
overview, it seeks to pave the way for further studies and innovations in utilizing jujube for personal
care.
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B4.10 Tym6apcku, 1O.; Banos, U.; Togopora, M.; IepacumoBa, A.; Jluauepa, 1.; Makenonckwu, JI.;

Huxomosa, K.

XUMHUEH ChCTaB M OHOJOrMYHA aKTHBHOCT Ha €TEPUYHO MAcio OT XBIT KaHTapuoH (Hypericum
perforatum L.) ot bwirapus, 2024, Appl. Sci., 14(24), 11754. doi.org/10.3390/app142411754. WOS,
Scopus Q2

OT 1peBHM BpeMeHa €TepUYHHUTE MAcCJIa, MOMYYSHU OT PA3IMUYHU ApOMATHU PACTEHHUS, CE U3IOJI3BAT
KaTo OMOAKTHUBHH ChCTABKH B JIEKAPCTBA, XpaHU U KO3METHKA. HacTosmoTo n3cinensaHe nma 3a 1ei J1a
YCTaHOBH XMMHYHHS ChCTaB M OMOJOTMYHATA aKTHBHOCT Ha €TEPHYHOTO MACIO OT BJIT KAHTAPUOH
(Hypericum perforatum L.) (SJW EO) or bwirapus, 3a KoeTo € H3BECTHO, Ye MPHUTEkKaBa pa3IMIHH
OuosorudHu cBoiicTBa. [IpoBeieHn ca aHanu3uTe - Ta30Ba Xpomarorpadus ¢ maccrekrpomerpus (GC-
MS), ompenensiHe Ha aHTHOKCHAAaHTHAaTa akTUBHOCT (upe3 ABTS meronma), Tect 3a aHTUMHUKPOOHA
AKTHUBHOCT W in Vitro TECT 3a MPOTUBOBB3MAIUTEIHA aKTHBHOCT. OCHOBHUTE KJIaCOBE CHCIUHCHUS,
uneatudumupanu upe3 GC-MS anamus, ca moHoteprneru (43,55%), cienBaHU OT CECKBHTCPIICHH
(36,81%) u ankanu (16,92%). IlpeobnanaBamure xuMuyHu kKomroHeHTd Ha SJW EO ca a-nunen
(27,52%), cneman ot P-tmueH (10,08%), P-kapuoduaen (6,77%), repmakpeH D (6,37%) wu
kapuoduiieH oxcun (4,48%). Haii-Bucoka antubakrepualina akTUBHOCT € Ha0IroaBana cpemty [ 'pam-
orpunarenaute Oakrepun Klebsiella pneumoniae ATCC 13883 (3ona Ha mHxuOupane 12,0 mm) u
Pseudomonas aeruginosa ATCC 9027 (3ona Ha uaxubupase 11,0 mm). SIW EO nposiBsiBa 3HaUnTEeTHA
in vitro IpOTHBOBB3MAIUTEIIHA AKTUBHOCT, KATO PE3YJITATHTE IMMOKA3BaT, Y€ MPOTHBOBB3MAIUTEITHUSAT
My e(eKT e Mo-CHJICH OT TO3M Ha KOHBEHIMOHAJIHUTE MTPOTUBOBB3MAIUTENHH JiekapcTBa Prednisolon
Cortico 1 aneTuICaIMINIOBA KUCeNIUHA (ACIUPHUH), KOUTO ca MU3IMOJI3BaHU KaTO KOHTPOJIU (BCUUKH B
koHueHTpauus 1 mg/mL). Ilomyuenute pesynraru nokassar, ye Obarapckusat SJW EO moxe na ce
M3MOJI3Ba KaTO aKTHBHA ChCTaBKA B ChCTaBa Ha HOBU MPOJYKTH 3a (papMalleBTUYHATa U KO3METHUYHATa

MMPOMHIIIICHOCT.

B4.10 Tumbarski, Y.; Ivanov, I.; Todorova, M.; Gerasimova, A.; Dincheva, I.; Makedonski, L.;
Nikolova, K.

Chemical Composition and Biological Activities of St John’s Wort (Hypericum perforatum L.)
Essential Oil from Bulgaria, 2024, Appl. Sci., 14(24), 11754. doi.org/10.3390/app142411754. WOS,
Scopus Q2

Since ancient times, essential oils obtained from various aromatic plants have been utilized as
bioactive ingredients in medicines, foods and cosmetics. The present study aimed to investigate the
chemical composition and biological activities of St John’s Wort (Hypericum perforatum L.) essential
oil (SJ\W EO) from Bulgaria, which is known to possess various biological properties. Gas
chromatography and mass spectrometry (GC-MS) analysis, determination of antioxidant activity (by
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the ABTS method), an antimicrobial activity test and an in vitro anti-inflammatory activity test were
performed. The main classes of compounds identified by GC-MS analysis were monoterpenes
(43.55%), followed by sesquiterpenes (36.81%) and alkanes (16.92%). The predominant chemical
components of SJW EO were a-pinene (27.52%), followed by B-pinene (10.08%), B-caryophyllene
(6.77%), germacrene D (6.37%) and caryophyllene oxide (4.48%). The highest antibacterial activity
was observed against the Gram-negative bacteria Klebsiella pneumoniae ATCC 13883 (inhibition zone
of 12.0 mm) and Pseudomonas aeruginosa ATCC 9027 (inhibition zone of 11.0 mm). SIW EO
exhibited significant in vitro anti-inflammatory activity, as the results demonstrated that its anti-
inflammatory effect was stronger than those of the conventional anti-inflammatory drugs Prednisolon
Cortico and acetylsalicylic acid (Aspirin), which were used as controls (all in concentration of 1
mg/mL). The obtained results demonstrated that Bulgarian SJW EO can be used as an active ingredient
in the composition of new products for the pharmaceutical and cosmetic industries.

Iloxkazamen I'7. Hayunu nyonuxkayuu, nyoaukyeanu ¢ u30anus, pegpepupanu u uHOeKcupanu é

ceemoeHou3zgecmuu 0azu Oannu ¢ Hayuyna ungopmavyusa (Web of Science u Scopus)

I'7.1 IlereBa, 3.; I'eoprueBa, Ct.; Kpok, b.; I'epacumoBa, A.; CranueBa, M.; MepmxaHoBa, A.

JIumouiIHH MOPCKH OMOTOKCHHH B MHUAM OT OBJITapCcKOTO KpailOpekre W XpaHUTEJIEeH MpHEM Ha
pa3IUYHU Py oT HaceneHnuero, Proceedings of the nutrition society, 2020, 79, Ne OCE2, ctp. E325-
E325. DOI:10.1017/S0029665120002736. WOS, Scopus Q1

JlunopuiHuTe PUKOTOKCUHU, MPOU3BEXKAAHU OT TOKCUYHH BUJI0BE (DUTOIIIAHKTOH, C€ HATPYIBAT
B XpaHOCMWJIATETHUTE KJIE3U Ha MUAUTE. AKO C€ KOHCYMHPAT 3aMbPCEHHU MUJH, ChIbPIKaIld MOPCKU
OMOTOKCHMHM HaJ| pEerylaTopHUTE HHUBA, C€ Mpearojiara, 4e ToBa MOXE Ja JOBEeAE IO Hampumep
CTOMAIlIHO-YpeBHHU pa3cTpoiicTBa. llenta Ha mnpoyuBaHeTo Oemlle Ja ce JOKJIaJBa HUBOTO Ha
3aMBbpCSABAHE € JIMMOPUIHI MOPCKU OMOTOKCHHH U J]a C€ OLEHH MOTEHIMATHHUAT PUCK 32 3PABETO BbH3
OCHOBa Ha XpAHUTENIHUS MpPHEM 3a PEJOBHM KOHCYMAaTOpH Ha MHUAM U JIOOMTENU CchOMpaud oOT
bearapus. bsaxa B3eTu npoOu OT AMBH U KYITUBHPAHU MUY IIpe3 nposieTHUuTe ce30Hu Ha 2017 u 2018
r. or CeBepHoTO KpaiiOpexxue Ha UepHo mope. [looxuTeNHUTE KOHIEHTPAUMU Ha (PUKOTOKCHHHU,
ompenereHn dYpe3 TeuHa xpomarorpapus ¢ wmacaerektop (LC-MS/MS) B ekcrpaktu ot
XpaHOCMUJIATEIHUTE JKJIE3W Ha MUJUTE, 0sixa MpEeBbpHATH B HUBA Ha (PUKOTOKCHHU 3a IISJI0 MUJEHO
Meco (mm) upe3 nmpuiarade Ha ,,koeumueHT 5, mpeaioxeH oT EBporelicku opraH 3a 6€301macHOCT Ha
xpanute (EFSA). XpanutenHusar npuem Oeliie H34UCIeH Ype3 YMHOKABaHE Ha CPETHHUTE TIOJIOKUTECITHA

HHBa Ha (I)I/IKOTOKCI/IHI/I (mg/kg mm) M0 JaHHUTC 3a KOHCyMaluATa Ha XpaHa 3a CPpCAHO TCIICCHO TCIJIO
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(tw) Ha u3cienBaHaTa momyJanuoHHa rpyma. O6mo Osxa micinensanu 20 mpoOU OT OTTIICKIAHH B
cronancTBa u 15 mpobu ot qusu mugu. Otkputu ca fiecorokcuau (Y TX) u mekrenorokcun-2 (PTX2).
Cpenuute HuBa Ha YTX B KyATHBHpAaHHTE MUAM Ca M3MEPEHH OKOJIO JIBa IIBTU IMO-BHCOKHU TIpe3
nposerra Ha 2018 1. (1,64 mg/kg), orkonkoTo mpe3 2017 r. (0,70 mg/kg). Cpeanoro uuBo Ha YTX B
JTUBHUTE MHUJIM € YCTAHOBEHO MHOTO 1O-HUCKO - 0,46 mg/kg (mponer 2017 1.). B Ta3u Bpb3Ka, orieHKaTa
Ha CpelHUs XpaHHUTelNeH mpueM Ha Y TX mokasBa, 4e eKCHO3UIMATa Ha JABETE TPYNH OT HACEICHUETO
ype3 KOHCyMallds Ha KYJTHUBUPAHU MUIU OT mposerta Ha 2018 r. e Haii-Bucoka. Bbmnpeku ToBa,
peryaaTopHuUsT mpar - octpa pedepentra go3za (ARTD) or 25 pg/kg TenecHo Terio, € MHOTO HaJl Haii-
BHCOKHS n3unciieH xpanureneH npueM (0,006 pg/kg sxenn norpedutenn). Cpeaqnoto HuBo Ha PTX2 B
po6u oT quBU Muu OT miposerta Ha 2017 1. (0,71 mg/kg) e yctaHOBEHO OKOJIO IIECT IbTH II0-BUCOKO,
OTKOJIKOTO B OTIIIeXKAaHUTe MuAu. V3uncnsBaneTo Ha cpeiHust XpaHuTeneH npueM Ha PTX2 noka3ssa,
4ye Hali-eKCIIOHUPAHU Ca KEHHUTE, aK0 ca KOHCYMHpAIH AWBUA MUIM OT mpojerra Ha 2017 r. Beupekn
TOBa, n3uucienara croinoct — 0,003 pg/kg TenecHo terno, 6eme muoro no-aucka ot ARD - 0,8 ng/kg
TeJecHo Terio. Benuku mpobu ot nuBu muau ot npoietta Ha 2018 r. 6sixa orpunatennu. Hali-Huckara
€KCIIO3UIUSI HA OTKPUTU TOKCHHM O€lle YCTaHOBEHA IpH JIIOOUTEIUTE HAa chOMpaHe HAa MuAU. ToBa
MpOoyYBaHEe MOKa3a, KaTo IUI0 HUCKO HUBO Ha 3aMbpcsiBane ¢ YTX u PTX2 Ha nszcnenBanute mpodu
oT muau. BeneacTBue Ha TOBa, OLIGHEHUSAT XPAaHUTENIECH MPUEM Ha M30paHU IPyNH OT HACETICHHETO

ChIIO € MHOI'O ITIO-HUCHBK OT PEryJIaTOPHUTE IIParoBe.

I'7.1 Peteva, Z.; Georgieva, S.; Krock, B.; Gerasimova, A.; Stancheva, M.; Merdzhanova, A.
Lipophilic Marine Biotoxins in Mussels from Bulgarian coast and Dietary Intake of Different
Population Groups, Proceedings of the nutrition society, 2020, 79, Ne OCE2, E325-E325.
DOI:10.1017/S0029665120002736. WQOS, Scopus Q1

Lipophilic phycotoxins, produced by toxic phytoplankton species, accumulate in digestive glands
of mussels. If contaminated mussels containing marine biotoxins over regulatory levels are consumed,
it is assumed that this could result in e.g. gastrointestinal disorders. The aim of the study was to report
contamination level of lipophilic marine biotoxins and to assess the potential health risk based on dietary
intake for regular consumers and recreational harvesters from Bulgaria. Wild and cultivated mussels
were sampled in spring seasons of 2017 and 2018 from the North Black Sea coast. Positive phycotoxins
concentrations determined via LC-MS/MS in extracts from digestive glands of the mussels were
converted in phycotoxin levels for whole mussel meat (mm) by applying a factor of 5 proposed by
EFSA. Dietary intakes were calculated by multiplying the mean positive phycotoxin levels (mg /kg
mm) by the food consumption data for an average body weight (bw) of the investigated population
group. In total 20 farmed and 15 wild mussel samples were investigated. Yessotoxins and pectenotoxin-
2 were detected. The mean YTX levels in cultivated mussels were measured about two times higher in
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spring 2018 (1.64 mg/kg) than in 2017 (0.70 mg/kg). The mean YTX level in wild mussels was found
much lower - 0.46 mg/kg (spring 2017). In this regard, estimation of mean dietary YTX intake show
that exposure of both population groups by consumption of cultivated mussels from spring 2018 is
highest. Nevertheless, the regulatory threshold — acute reference dose of 25 ug/kg bw, is much above
the highest calculated dietary intake (0.006 pg/kg female consumers). The mean PTX2 level in wild
mussel samples from spring 2017 (0.71 mg/kg) was found about six times higher than in farmed
mussels. The calculation of mean dietary PTX2 intake indicate that most exposed are females if wild
mussels from spring 2017 were consumed. Still, the calculated value — 0.003 pg/kg bw were much lower
than the ARTD - 0.8 pg/kg bw. All wild mussel samples from spring 2018 were negative. Lowest
exposure to detected toxins were established for recreational harvesters. This study showed in general
low contamination level with YTX and PTX2 of investigated mussel samples. Thereon, the estimated
dietary intake of selected population groups is also much lower than the regulatory thresholds.

I'7.2 Hukonora, K.; BenmukoBa, M.; I'enuera, I'.; FepacumoBa, A.; Cmapos, I1.; Xap6amuer, H.;

Maxkenoncky, JI.; byxanosa, /I.; [letkoBa, H.; ['aBpausnosa, A.

XuMHYEH ChCTaB, (hapMaKoJOTMYHU CBOWMCTBa W JieueOHM edextu Ha poma Passiflora L.: O63opHa
crarus, Plants-Basel, 2024, 13, 2, 228. DOI:10.3390/plants13020228. WOS, Scopus Q1

[pakTHyeckn BCUYKHM HA/I3€MHHM 4YacTH Ha pacteHusra Passiflora morar na Obpat BKiIrOUCHH B
CHCTaBUTE Ha XPAaHUTEIHH T0OABKH, JIEKAPCTBA U KO3METHKA. T nMa pa3sHOOOpa3eH XMMHYCH ChCTAB
U HIUPOK CHEKTHP OT OMOJIOTMYHO aKTHBHH KOMIIOHEHTH, KOUTO OIpenessaT HEeHHUTE Pa3HOOOpa3HU
¢dapmakosoruyHu cBoicTBa. Tyk ca 00OOIIEHM H3ClIEeABaHUSA, CBbpP3aHU C XMMHUYHMS ChCTAaB Ha
pacTeHHEeTo, KaTo € OObpPHATO BHUMAHMWE HA pPA3IUYHM MEIUIMHCKU npwiokeHus - (1)
NPOTUBOBB3MAIUTEIHN, HEPPONPOTEKTUBHYU; (2) anTHaenpecaHTtHu; (3) antuauabernuynu; (4)
XEeMaTonpOTEeKTUBHY; (5) aHTHOAKTepUATHA U MPOTUBOTHOMYHY; (6) MOHMKABAIM TemIiepaTypara u
apyru. To3um mperyieq BKIIOYBAa H3CIEIBAaHUS BbPXY O0€30MaCHOCTTA, CHHEPrMYHHUTE €(eKTH U
TOKCHYHOCTTA, KOUTO MOTAaT Jia BH3HUKHAT TP yrmoTpedaTa Ha pazIMYHU XpaHUTEIHH T00aBKU Ha
HeroBa OcHOBa. OOBpPHATO € BHMMAaHUE Ha TPHIIOKEHHETO M B KO3METHKaTa W Ha TATEHTOBAaHU

IPOAYKTH, ChIbpKaIU Macudopa.

I'7.2 Nikolova, K.; Velikova, M.; Gentscheva, G.; Gerasimova, A.; Slavov, P.; Harbaliev, N.;
Makedonski, L.; Buhalova, D.; Petkova, N.; Gavrilova, A.

Chemical Compositions, Pharmacological Properties and Medicinal Effects of Genus Passiflora L.: A
Review, Plants-Basel, 2024, 13, Ne 2, :228. DOI:10.3390/plants13020228. WOS, Scopus Q1

Practically all aboveground plants parts of Passiflora vines can be included in the compositions of
dietary supplements, medicines, and cosmetics. It has a diverse chemical composition and a wide range
of biologically active components that determine its diverse pharmacological properties. Studies related
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to the chemical composition of the plant are summarized here, and attention has been paid to various
medical applications - (1) anti-inflammatory, nephroprotective; (2) anti-depressant; (3) antidiabetic; (4)
hepatoprotective; (5) antibacterial and antifungal; and (6) antipyretic and other. This review includes
studies on the safety, synergistic effects, and toxicity that may occur with the use of various dietary
supplements based on it. Attention has been drawn to its application in cosmetics and to patented
products containing passionflower.

I'7.3 IlanoBa, H.; I'epacumoBa, A.; TymbGapcku, }O.; Wsanos, WU.; Tomoposa, M.; JluueBa, U.

MetaboauteH mpouil, aHTHOKCHUIAHTEH, aHTUMHUKPOOCH, KOHTPAKTHJICH W MPOTHBOBB3MAIUTEIICH
noteHMan ©Ha Jjucrata Ha Moringa oleifera (Muams), Life-Basel, 2025, 15, Ne 4, 583.
DOI:10.3390/1ife15040583. WOS, Scopus Q1

Moringa oleifera e eaHo OT Hali-U3BECTHUTE PACTCHUS, M3IOJI3BaHM 32 MEAMIMHCKH LEIH.
ExcTpakTuTe OT IHicTaTa 1 *MAT aHTUMUKPOOHA M aHTHOKCUIAHTHA aKTUBHOCT U HAMaJIsiBaT OTOKA MPU
sa3BU. Hacrosiiara ctaTus uma 3a 1el Ja Onpeaeaun MeTabOIUTHHSI MPOQIIT HAa EeKCTPAKTH OT JIMCTa Ha
Moringa oleifera or nBe mpobu ¢ mpomsxox or MuHaus M ga OLEHH in Vitro M €x Vivo TsSxHara
OMOJIOTMYHA aKTHBHOCT. AHTHOKCHJIAHTHUTE CBOWCTBA HA €KCTPAaKTUTE OT JucTa Ha Moringa oleifera
(Metanon, 50% eranonm u 70% eranonm) Osixa uW3CIEABaHU ,,iN Vitro®“ 3a aHTUMHKpPOOHA,
NPOTUBOBB3MAIUTEIHA W AHTUOKCHUIAHTHA aKTUBHOCT. ,,EX VIVO“ KOHTpakTWIHHUTE e(EeKTH Ha
EKCTpaKTUTE OsfXa OMpeAeTCHN Ype3 aHAIM3 Ha KPBroBO M3OJUPAHH JICHTH OT IJIaJKa MYCKylaTypa
(SM) ot ctomax Ha murbX. [lomydenuTe pe3ynraTu moka3Bar, ue eHaTa OT MPOOHUTE UMa ChIAbpPKAHUE
Ha AMUHOKHMCEJIMHU U OPraHUYHU KUCETMHU NPUOIM3UTEIIHO BA ITBTH MO-TOJIIMO OT TOBA Ha BTOparta
npo6a. BbB Bcuuku TectoBe 50% €TaHOJOBUAT E€KCTPaKT M Ha JBETe IpoOM MOKa3Ba Mo-100pa
aHTHOKCHaHTHA akTHBHOCT (209 mM TE 100 g ! 3a meTona DPPH). 70% eTaHONOBHAT EKCTPAKT OT
[Ipo6a 1 moxa3Ba Hali-CHJIHA AHTUMHUKPOOHA AaKTHUBHOCT, WHXUOUpalku ['paM-1oyIoKUTETHUTE
oaktepun Bacillus cereus, Bacillus subtilis u Staphylococcus aureus. 50% eTaHONOBUSIT €KCTPAKT U Ha
JIBeTe MpOOM MOKa3Ba Hal-BUCOKA IPOTHBOBB3MNANINUTEIHA aKTUBHOCT, IEMOHCTPUPANKH J1Ba IBTH IO-
n00Bp eexT oT peepeHTHOTO JiekapcTBO AukiIodenak. Hakpas, mpensapurennata unkyoOamnust Ha SM
npenapard ¢ JBETe MPOOW 3HAYMTENHO 3acuian uHayrupanuss oT ACh KOHTpakTHJIEH OTIrOBOp,
yBEJIMYaBaku ro cboTBETHO Cbe 134% 1 111%. PezynraTtuTe npennosnarar NOTEHIUAIHN IPUIOKECHUS
Ha Moringa oleifera karo moaxonsAml KaHIWAAT 3a AHTUMHKPOOHA, AHTHOKCHJIAHTHA,
MPOTHBOBB3MAINTEIHA ¥ CIA3MOJIMTHYHA J00aBKa 3a aJTEpPHATUBHU (PApMAIEBTUYHH U

HYTPALlEBTUYHU MPOIYKTH.
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I'7.3 Panova, N.; Gerasimova, A.; Tumbarski, Y.; Ivanov, l.; Todorova,M.; Dincheva, |. Metabolic
Profile, Antioxidant, Antimicrobial, Contractile, and Anti-Inflammatory Potential of Moringa oleifera
Leaves (India), Life-Basel, 2025, 15, Ne 4, 583. DOI:10.3390/1ife15040583. WOS, Scopus Q1

Moringa oleifera is one of the most famous plants used for medicinal purposes. Its leaf extracts
have antimicrobial activity and antioxidant activities, and reduce swelling in ulcers. The present article
aimed to determine the metabolic profile of Moringa oleifera leaf extracts from two samples originating
from India and to evaluate in vitro and ex vivo their biological activities. The antioxidant properties of
Moringa oleifera leaf extracts (methanol, 50% ethanol, and 70% ethanol) were studied in vitro for
antimicrobial, anti-inflammatory, and antioxidant activities. The ex vivo contractile effects of the
extracts were determined by assaying circularly isolated smooth muscle (SM) strips from a rat’s
stomach. The obtained results indicated that one of the samples had amino acid and organic acid content
approximately twice that of the second sample. In all the tests, the 50% ethanol extract of both samples
showed better antioxidant activity (209 mM TE 100 g* for the DPPH method). The 70% ethanolic
extract of Sample 1 exhibited the strongest antimicrobial activity, inhibiting Gram-positive Bacillus
cereus, Bacillus subtilis, and Staphylococcus aureus. The 50% ethanolic extract of both samples
exhibited the highest anti-inflammatory activity, demonstrating a twice better effect than the reference
drug diclofenac. Finally, the pre-incubation of SM preparations with both samples significantly
enhanced the ACh-induced contractile response, increasing it by 134% and 111%, respectively. The
findings suggested potential applications of Moringa oleifera as a suitable candidate for antimicrobial,
antioxidant, antiinflammatory, and antispasmodic supplementation for alternative pharmaceutical and
nutraceutical products.

I'7.4 ITanoBa, H.; 'epacumoBa, A.; ['enuena, I'.; Hukonosa, K.; Makenoncku, JI.

Moringa oleifera Lam.: XpaHuTenHa CTOMHOCT ¢ MHOTOCTPaHHU (HapMaKOJIOTHYHU U (YHKIIMOHATHH
npunoxenwus, Life-Basel, 2025, 15, Ne 6, 881. DOI:10.3390/1ife15060881. WOS, Scopus Q1

Moringa oleifera, yecro HapuuaHa ,,9yZIOTBOPHOTO ABPBO“, € TOJNy4YHJa MIUPOKO TPU3HAHUE
3apaJii U3KIIOYUTETHUS CU XPaHUTENICH MPOo(UII U IIMPOK (apMaKoJIOTHYEH NMoTeHIral. To3u nperien
MPEOCTaBs IUI0CTeHA HHpOopMalKs 3a 00TAHUYECKUTE XapaKTePUCTUKH, TAKCOHOMUSITA, HAUMHUTE HA
OTIVIeKaHe U OMOXMMHUYHUS ChCTaB Ha pacTeHueTo. CrenualieH akleHT € MOCTaBeH BbpXy 00ratoTo
My ChIbpKaHUE Ha OMOAKTUBHU BTOPUYHU METAOONUTU — KAaTO (DJIAaBOHOUAM, aJTKaIOUIH, (PEHOIHH
KHUCEJIMHU, CAlIOHUHU, U30THOIIMAHATH U TJIIOKO3WHOJATH — KOUTO Ca B OCHOBAaTa Ha pa3HOOOpa3HUTE
My TepaneBTHUHU edekTH. CtaTusTa chOUpa W aHaIM3upa AokaszarenctBa oT Haja 200 peneH3upaHu
NpOy4YBaHHS, JOKYMECHTHUPAIIM  AaHTHOKCHUIAHTHH, TPOTUBOBB3MAIMTEIHH, AHTHUMHUKPOOHH,
aHTUNA0CTHH, TPOTUBOPAKOBH, XEMATOMPOTEKTHBHH, HEBPOIPOTEKTHBHH W aHTU3ATIHCTSBALIH

e(beKTI/I, Hapea ¢ Opyru. HaHpI/IMCp, CKCTPAKTU OT JIMCTa Ca MOKa3aJIkd MOIIHU AHTUOKCUIAAHTHHU U
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aHTUIHA0CTHH €PEKTH KaKTO MPH XMBOTHHCKH MOJICIIH, TaKa M P KJIMHUYHHA H3IMUTBAHUSA, JOKATO
H30THOLIMAHATHTE, ITOJYYEHH OT CEMEHA, ca MOKa3ajIi 3HAYNTE/IHA aHTHOAKTepraiHa U IPOTHBOPAKOBa
akTUBHOCT. OCBEH TOBa, KJIMHUYHHA U ,,iN VIVO“ maHHu mnojkpenst poista na M. oleifera B
peryJupaHeTo  Ha  CTCPWIIMTETa,  ChPIACYHO-ChJOBaTa  3amuTa M o0JieKuaBaHe  Ha
HeBpojiereHepatuBHuTe 3a00isBanusa. OCBEH MEIUIMHCKOTO MPHIIOKEHHE, MPErNIEAbT 0a4epTaBa
HapacTBamara ynorpeba BB (PyHKIIHOHAIHN XPaHH, XPAHUTCIIHU J00aBKH U KO3SMETHYHH TIPOTYKTH,
KOETO IMOJ4YepTaBa ThPrOBCKA W MPOMHUIIICHA 3HAYMMOCT. Upe3 KOHCOIUAMPAHE HA OTKPUTHUATA OT
pa3InyHK JUCUHUIUIMHYU, TO3H MPEerie]] moadepTaBa MHOrocTpaHHata 3HauuMocT Ha M. oleifera xarto

HYTPHUIIEBTUYEH U TeparieBTUYECH PECypC.

I'7.4 Panova, N.; Gerasimova, A.; Gentscheva, G.; Nikolova, K.; Makedonski, L.
Moringa oleifera Lam.: A Nutritional Powerhouse with Multifaceted Pharmacological and Functional
Applications, Life-Basel, 2025, 15, Ne 6, 881. DOI:10.3390/1ife15060881. WOS, Scopus Q1

Moringa oleifera, often referred to as the “miracle tree”, has gained widespread recognition for its
exceptional nutritional profile and broad pharmacological potential. This review provides a
comprehensive synthesis of the plant’s botanical characteristics, taxonomy, cultivation practices, and
biochemical composition. Special emphasis is placed on its rich content of bioactive secondary
metabolites-such as flavonoids, alkaloids, phenolic acids, saponins, isothiocyanates, and glucosinolates-
which underlie its diverse therapeutic effects. The paper compiles and analyzes evidence from over 200
peer-reviewed studies, documenting antioxidant, anti-inflammatory, antimicrobial, antidiabetic,
anticancer, hepatoprotective, neuroprotective, and anti-obesity effects, among others. For instance, leaf
extracts have demonstrated potent antioxidant and antidiabetic effects in both animal models and
clinical trials, while seed-derived isothiocyanates have shown significant antibacterial and anticancer
activity. In addition, clinical and in vivo data support M. oleifera’s role in fertility regulation,
cardiovascular protection, and neurodegenerative disease mitigation. Beyond its medicinal applications,
the review highlights its growing use in functional foods, dietary supplements, and cosmeceutical
products, reflecting its commercial and industrial relevance. By consolidating findings across
disciplines, this review underscores the multifaceted value of M. oleifera as a nutraceutical and
therapeutic resource.

I'7.5 TlanoBa, H.; I'epacumoBa, A.; TomopoBa, M.; IlenueBa, M.; [luueBa, U.; bartoscka, [I.;

I'nenaueBa, B.; CnaBues, B.; Ctedanosa, U.; Hukomnosa, C.; Munuesa, U.; Szechynska-Hebda, M.;
Huxonosa, K.

MerabonutHu nposiBu u pazmep Ha wactunute Ha Chlorella vulgaris, kato ompenensm ¢akrop 3a
NPOTUBOBB3NAIUTEIHATA U TIIaAKOMYCKYJIHAa MOy Iallisl Ha CTOMAIIHO-YpeBHHS TpakT, Foods, 2025,
14, Ne 19, 3319. DOI:10.3390/foods14193319. WOS, Scopus Q1
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Chlorella vulgaris e wmwukpoBogopacio, ©0rato Ha XpaHHTEJIHH BEINECTBA, C IPU3HATH
AHTUOKCHUIAaHTHH, TIPOTUBOBB3MAJIUTECIHH U META0OJUTHU PETyJaTOPHU CBOWCTBA, KOETO T'0 INPAaBH
MPUBJICKATENCH KaHAWJAT 32 (YHKIMOHAIHU XPAHUTEIHU MPUIOKeHUs . KakTo XMMHYHHAT ChCTaB,
Taka M pa3MepbT HAa YaCTHIMTE MOTaT Ja IMOBIUAAT HA JAUCHEPTHPYEMOCTTa, OWOAKTHBHOTO
ocBOOOX1aBaHe U pu3rosornuHuTe eekTu. B ToBa nmpoyuBane, 1Ba Thproeku npaxa ot C. vulgaris
ot Unaaus (Ilpo6a 1) u O6enunenoro kpaictBo (IIpoba 2) 6sxa cpaBHEHHU 1O OTHOIIICHHWE HA pa3Mepa
Ha YaCTHIINTE, METa0OJIMTHUS ChCTAB U OMOIOTHYHATa akTUBHOCT. [Ipoba 1 moka3Ba no-punHu yacTum,
nokaro [Ipo6a 2 e mo-eapa. ['az-xpomarorpadcekus ananmus (GC-MS) paskprBa OTUCTIUBYU PA3JIUKU B
cberaBa: [Ipoba 1 moka3Ba 1Mo-BHCOKO OTHOCUTEITHO ChABPIKaHUE HA HACUTCHH MACTHH KUCEIMHHU, [3-
CUTOCTEPOJI, -aMHUPHH M TJIOIMTOJ, A0KaTo [IpobGa 2 chabpika MO-BHCOKM HUBA Ha HEHACUTCHHU
MaCTHU KUCEITMHH, OCTYJINH, CATUIIIIOBA KACEIMHA U CIENM()UIHN BBIJIEXUAPATH. In vitro aHanmsure
MOKa3BaT MO-CUJITHO MHXUOMpaHe Ha JAeHaTypanusara Ha anoymuH oT [Ipoba 1 B cpaBHenue ¢ [Ipoba 2 u
npeaHn30i0H. EX VIVO TecToBeTe MOKa3Bar, ue W JBETE MPOOM HHAYLIUpPAT TOHMYHO CBHBaHE Ha
rjIajikata MycKyJaTypa Ha CTOMaxa 4pe3 MyCKapuHOBH aneTwixoiarnHoBH perentopu (MAChRs) u L-
THUT KaJIIIMEBH KaHAIIM, KAKBBTO € U pe3yJITara ciie/l JICYCHHE ¢ aTPOIIMH U BeparaMui, kato npu [Ipoda
1 ce Bmwxkaa mo-uspaseH edekT. MMyHOXUCTOXMMUSATA JONBIHUTEIHO JIEMOHCTPHpA IMO-IIUPOKA
noBuieHa perynamus Ha IL-1B ¢ [Ipo6a 1 u nokanusupana moxymnauus Ha nNOS c [Ipoba 2. Kato
1510, PE3YJITATUTE MTOKA3BaT, 4Ye B3aMMOJICHCTBHETO MEXK/y ChCTaBa M pa3Mepa Ha 4acTHIIUTE 0(hopMs
ounoaktuBHoctra Ha C. vulgaris, moOAKpensiKM IEICHACOYCHOTO My  W3MOJ3BaHe B

XPaHOCMHUIIATCIIHOTO, HCBPOMMYHHOTO U KapI[I/IOMeTa6OJ'II/ITHOTO 3ApaBc.

I'7.5 Panova, N.; Gerasimova, A.; Todorova, M.; Pencheva,M.; Dincheva, I.; Batovska, D.;
Gledacheva, V.; Slavchev, V.; Stefanova, Il.; Nikolova, S.; Mincheva, I.; Szechynska-Hebda, M.;
Nikolova, K.

Metabolite Signatures and Particle Size as Determinants of Anti-Inflammatory and Gastrointestinal
Smooth Muscle Modulation by Chlorella vulgaris, Foods, 2025, 14, Ne 19, 3319.
DOI:10.3390/foods14193319. WOS, Scopus Q1

Chlorella vulgaris is a nutrient-dense microalga with recognized antioxidant, anti-inflammatory,
and metabolic regulatory properties, making it an attractive candidate for functional food applications.
In such contexts, both chemical composition and particle size can influence dispersibility, bioactive
release, and physiological effects. In this study, two commercial C. vulgaris powders from India
(Sample 1) and the UK (Sample 2) were compared with respect to particle size, metabolite composition,
and biological activity. Sample 1 exhibited finer particles, while Sample 2 was coarser. GC-MS
profiling revealed distinct compositional differences: Sample 1 displayed a higher relative abundance
of saturated fatty acids, B-sitosterol, f- amyrin, and glucitol, whereas Sample 2 contained higher levels
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of unsaturated fatty acids, betulin, salicylic acid, and specific carbohydrates. In vitro assays showed
stronger inhibition of albumin denaturation by Sample 1 compared with Sample 2 and prednisolone. Ex
vivo tests indicated that both samples induced tonic contraction of gastric smooth muscle through
muscarinic acetylcholine receptors (mMAChRs) and L-type calcium channels, as evidenced by the
marked reduction in responses after atropine and verapamil treatment, with Sample 1 producing a more
pronounced effect. Immunohistochemistry further demonstrated broader IL-1B upregulation with
Sample 1 and localized nNOS modulation with Sample 2. Overall, the results demonstrate that the
interplay between composition and particle size shapes the bioactivity of C. vulgaris, supporting its
targeted use in digestive, neuroimmune, and cardiometabolic health.

I'7.6 Aunonosa, B.; Huxonosa, K.; Unues, .1; T'eopruesa, C.; IlerkoBa, H.; Feizi-Dehnayebi, M.;

Huxkonoga, C.; 'epacumoBa, A.

Cnekrpanau xapakrepuctiky, In Silico nepcnextuBu, Teopust Ha GpyHKIMoHanHaTa WILTHOCT (DFT)
Y TepareBTHYCH MOTCHIMA Ha 3eJICHO eKcTpaxupaH ¢ukormmanun ot Spirulina, International Journal
of Molecular Sciences, 2024, 25, Ne 17, 9170. DOI:10.3390/ijms25179170. WOS, Scopus Q1

OuxounanuasT (PC) € ectecTBEeHO cpemalll ce 3eJeH MUIMEHT B crupyiauHa. Toil e ekcTpaxupaH
ype3 yATpa3ByKOBa €KCTPAKIUs, U3IO0I3BaKH 3e/IeHa TEXHOJIOIHs, a CTPYKTypara My € U3cje/[BaHa C
NOMOIITa Ha HWH(pauepBeHa CIEKTpocKonus u supeHo-marHuTHuAT pesoHanc (IR, NMR).
CrniexTpajgHHUTE JaHHU MOTBBPKaaBat cTrpykrypaTa Ha PC. ToBa mpoyuBane BKIIt0UBa U in silico oneHka
Ha pa3HoOOpasHUTe MpuiioxkeHus Ha 3eneHus nurmeHT PC. M3nomspaiiku uzuucnutennu (in silico)
urctpyment u metoau (QSAR, PreADME/T, Swiss ADME u Pro-To0X), ToBa mpoy4uBaHe U3clieBa
npoduia Ha 6e30macHOCT, (papMakoKWHETHKaTa U ToTeHIManHuTe MutieHn Ha PC. QSAR ananu3sT
paskpuBa OnaromnpusiteH npo¢una Ha O€30MacHOCT, KaTo PpOAMUTEICKAaTa CTPYKTypa U IIOBEUETO
MeTabonuTu He moka3BaT cBbp3BaHe ¢ JHK wim mnporemnn. PreADME/T mnoka3Ba Hucka
MPOMYCKIMBOCT HA KOXaTa, OTJIMYHA YpeBHA aOCOpOIMs U cpeliHa MPOIYCKIUBOCT, KOETO MOAKPENs
MEPOPATHOTO NPUJIOKEHUE. AHANU3BT Ha paslpeleseHUEeTO Npeanojiara yMEpEeHO CBbp3BaHE C
IJIa3MEHUTE IPOTEUHU U ITPEINa3inBa MPOoIyCKINBOCT Ha KpbBHO-MO3b4HATa Oapuepa, KOeTo Haco4uBa
crpareruure 3a (opmynupane. OuneHKHTE Ha MeTabonM3Ma IoayepTaBaT B3aUMOACHUCTBUATA C
KIIIOYOBU €H3UMH IUTOXpoM P450, Biusemun BbpXy JIEKapCTBEHUTE B3aUMOICHCTBUS. AHATU3BT 3a
MIPOTHO3MpaHe Ha MUILEHUTE pa3KpuBa MOTEHIMAJHU MHILIEHH, KOETO MpeArojara pa3HooOpa3HU
TEpaneBTUYHU €(PEeKTH, BKIOYUTETHO ChPJIEYHO-CHIOBU MOJI3U, MPOTUBOBB3MNAINUTEIHA aKTUBHOCT,
HEBPONPOTEKLIMS U UMyHOMO Ty anus. B3 ocHoBa Ha in silico ananuza, PC e obemaBari 3a pa3iudHu
NPUIIOKEHUST TIOpaau CBOsITa 0€30MacHOCT, OMOHAIWYHOCT M IMOTEHIUATHU TEPareBTUYHU IOJI3H.
ExcniepumenTanHaTa Bajduaanus € OT pelliaBalio 3Ha4eHHEe 3a U3SACHSABaHE Ha TOYHUTE MOJIEKYIISIPHU

MCXAaHU3MH, OCUTYypsABalln 0Oe3omacHo u e(l)eKTI/IBHO H3II0J3BAHE B TCPAIICBTUYCH U XPAHUTCIICH
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KOHTEeKCT. M3uucinenusra Ha Oa3ara Ha TeopusTa Ha (QyHKIHOHAna Ha IursTHOcTTa (DFT),
BKJIFOUMTEIHO oNTUMHM3aLus Ha reoMerpusita, MEP ananu3z, HOMO-LUMO eHepruiina moBbpXHOCT U
rnapamMeTpH Ha KBaHTOBaTa peakTUBHOCT Ha PC cheamHenueTo, 0sxa MOJyYeHH C MOMOIITa Ha HUBO
B3LYP/6-311G(d,p). To3u wuHTerpwpaH MOAXOJ JONPHHACSA 3a ISUIOCTHO pa3OupaHe Ha

dapmaxonornynus npodui Ha PC u unpopmupa 3a ObIenINTe HACOKU HA U3CIICABAHUATA.

I'7.6 Andonova, V.; Nikolova, K.; lliev, .I; Georgieva, S.; Petkova, N.; Feizi-Dehnayebi, M.; Nikolova,
S.; Gerasimova, A.

Spectral Characteristics, In Silico Perspectives, Density Functional Theory (DFT), and Therapeutic
Potential of Green-Extracted Phycocyanin from Spirulina, International Journal of Molecular Sciences,
2024, 25, Ne 17, 9170. DOI:10.3390/ijms25179170. WOS, Scopus Q1

Phycocyanin (PC) is a naturally occurring green pigment in Spirulina. It was extracted by ultrasonic
extraction using green technology, and its structure was studied using IR- and NMR spectroscopy.
Spectral data confirmed the PC structure. This study also involves an in silico assessment of the diverse
applications of green pigment PC. Utilizing QSAR, PreADME/T, Swiss ADME, and Pro-Tox, this
study explores the safety profile, pharmacokinetics, and potential targets of PC. QSAR analysis reveals
a favorable safety profile, with the parent structure and most metabolites showing no binding to DNA
or proteins. PreADME/T indicates low skin permeability, excellent intestinal absorption, and medium
permeability, supporting oral administration. Distribution analysis suggests moderate plasma protein
binding and cautious blood-brain barrier permeability, guiding formulation strategies. Metabolism
assessments highlight interactions with key cytochrome P450 enzymes, influencing drug interactions.
Target prediction analysis unveils potential targets, suggesting diverse therapeutic effects, including
cardiovascular benefits, anti-inflammatory activities, neuroprotection, and immune modulation. Based
on the in silico analysis, PC holds promise for various applications due to its safety, bioavailability, and
potential therapeutic benefits. Experimental validation is crucial to elucidate precise molecular
mechanisms, ensuring safe and effective utilization in therapeutic and dietary contexts. DFT
calculations, including geometry optimization, MEP analysis, HOMO-LUMO energy surface, and
quantum reactivity parameters of the PC compound, were obtained using the B3LYP/6-311G(d,p)
level. This integrated approach contributes to a comprehensive understanding of PC’s pharmacological
profile and informs future research directions.

I'7.7 Hukonosa, K.; I'enuesa, I'.; ['topnBa, /1.; [TaBnoBa, B.; /InueBa, .1; Benukosa, M.; 'epacumoBa,
A.; Makenoncku, .JI; I'epros, T

Merabonuren npodui Ha Arthrospira platensis ot Obirapcku OHOpeakTop - HOTEHIIUATHA Bh3MOKHOCT
3a BKIIIOYBAHE B XpaHHUTENHH NoOaBku, Life-Basel, 2024, 14, Ne 2, 174. DOI:10.3390/1ife14020174.
WOQOS, Scopus Q1
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Hacrosioro u3cieaBane uMa 3a Lel Ja u3siCHA Metabosomuus npoduia va Arthrospira platensis,
OTrJIeKIaHa B OmopeakTop B bwirapus. Pesynrarure mokassar, ye Arthrospira platensis nMa BUCOKO
ChABpXKAHME Ha MaHo3a, 137,02 mg g !, u Butamun A (perunon) - 10,3 pg/100 g. Bucokure
KOHIIEHTPAIIMU Ha KAJIIHN, CSpa U IMHK OTJINYaBaT eIEMEHTApHUS M ChCcTaB. JIMODUIM3UPAHHSIT ITpax
ceabpxa 15,81 + 0,45% nuernunu pudpu, 50,16 = 0,25% 00110 chabpkaHue Ha TpoTeuHu u 1,22 +
0,11% o6mo chabpkaHue Ha Ma3HMHH. Cpell HEHACUTCHHTE MACTHH KHCEIMHU C Hall-BHCOKO
ChJIbp)KaHUE € O-JIMHOJEHOBa KuceinnHa (25,28%), nokato cpea HAaCUTEHUTE MACTHU KHCEJIMHU
npeoOiiamaBa manMUTHHOBAa KucenwHa (22,55%). Ot creponure B mpobara mpeodiamaBa [3-
cutocteposrbT. Hama Hanmnune Ha mukpouuctuau LR, RR, YR u nomomnn Tokcunu. CinenoBarenHo,
Arthrospira platensis, otriexnana B Owjirapcku OuopeakTop, ¢ Oe3omacHa 3a ymotpeda BbBB
(dapmalreBTHYHATAa ¥ XPAHUTEIHO-BKYCOBaTa IMPOMHUIUICHOCT. MHOTO OT OTKPUTHTE OPraHUYHH
ChCAMHEHUS WMaT NPUIOKEHHE B MEIUIMHATa W (apMaKoJOTHUSTAa M HWrpasT BaKHA poOJII B
OMoXHMHUYHHUTE TIpoliecu B opranusma. Ciemosarenno, Arthrospira platensis, orrinesxaana B bearapus,

HMa BHCOK IIOTCHIHMAJI 3a y1'IOTp66a KaTO CaMOCTOATCIIHA XPAHUTCIIHA ,Z[O6aBKa nin B KOM6I/IH8.I_II/I$I C

JAPYTH IPUPOIAHU MPOLYKTH.

I'7.7 Nikolova, K.; Gentscheva, G.; Gyurova, D.; Pavlova, V.; Dincheva, .I; Velikova, M.;
Gerasimova, A.; Makedonski, .L; Gergov, G.

Metabolomic Profile of Arthrospira platensis from a Bulgarian Bioreactor-A Potential Opportunity for
Inclusion in Dietary Supplements, Life-Basel, 2024, 14, Ne 2, 174. DOI:10.3390/1ife14020174. WOS,
Scopus Q1

The present study aims to elucidate the metabolomic profile of Arthrospira platensis grown in a
bioreactor in Bulgaria. The results show that Arthrospira platensis has a high content of mannose,
137.02 mg g%, and vitamin A (retinol)-10.3 pg/100 g. High concentrations of calcium, sulfur, and zinc
distinguish its elemental composition. The freeze-dried powder contained 15.81 + 0.45% dietary fiber,
50.16 + 0.25% total protein content, and 1.22 + 0.11% total fat content. Among the unsaturated fatty
acids with the highest content is a-linolenic acid (25.28%), while among the saturated fatty acids,
palmitic acid prevails (22.55%). Of the sterols in the sample, B-sitosterol predominated. There is no
presence of microcystins LR, RR, YR, and nodularin. Therefore, Arthrospira platensis grown in a
Bulgarian bioreactor is safe for use in the pharmaceutical and food industries. Many of the organic
compounds found have applications in medicine and pharmacology and play an important role in
biochemical processes in the body. Therefore, Arthrospira platensis grown in Bulgaria has a high
potential for use as an independent food supplement or in combination with other natural products.
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I'7.8 IloncrosiHOBa, /l.; epacumoBa, A.; I'enuesa, ['.; Hukonosa, C.; ['aBpunona, A.; Hukomoga, K.

Ziziphus jujuba:

[Ipunoxenust BbB papMalrieBTUYHATA M XPaHUTEITHO-BKycOBaTa mpomMunuieHoct, Plants, 2024, 13, Neo
19, 2724. DOI:10.3390/plants13192724. WQOS, Scopus Q1

XWHabT €€ HM3M0JI3Ba OT JPEBHH BpEMEHAa B TpPAJMLIMOHHATA M3TOYHA MeIuIMHA. Tol ce
KyJATHBHPA HIMPOKO B MHOYKECTBO CTPAHHM MEKIY TPOIMYECKUTE W yMEPEHHWTE KIMMATHYHH 30HH
MOpaJi BUCOKATAa CH €KOJOTMYHA TNIACTUYHOCT M YCTOMYMBOCT HA HEOJArONPHUATHH METEOPOJIOTUIHU
yci0Bus. Pa3nuuHuTe KIIACOBE XMMUYHHU ChEIUHEHUS, ChIbPIKAIIU CE B PACTCHUETO, Ca MPUYHHATA 32
HETOBHUTE JieueOHH CBOWCTBA. M3ciieiBanusaTa MOKa3Bar, 4e BCsika yact ot Ziziphus jujuba - nucrara,
IUTOJIOBETE M CEMeHara, JEMOHCTPHpa TepareBTHYHK CBoicTBa. To3u mperien ce GpoKycupa BbPXY
XMMHUYHHSI ChCTaB, 33 Jla CE YCTAHOBH BPb3KaTa MEX/y PACTCHUETO W HEroBara KJIMHUYHA yHOTpeOa.
O06001eHr U 00CHICHU Ca Pa3IUYHU OMOJOTHYHH €(EKTH: MPOTUBOPAKOBH, IPOTHBOBB3MAIUTEIHH,
UMYHOCTUMYJIMPAIM, aHTHOKCHIAHTHH, XElaTONPOTEKTHBHH, CTOMAIIHO-dpeBHH H 1p. OCBeH
MEIUIMHCKUTE TPHIOKEHHUS, TUIO0BETE Ha XHHAIBT Ca TFOJHM 3a KOHCyMAallis U C€ H3II0J3BaT B
IPECeH M CylieH BUA. TO3U JUTEpaTypeH Mperiel pa3kpruBa Bb3MOXHUTE MEIUIIMHCKH TPHIOKCHHUS
Ha Ziziphus jujuba u rosemust My MOTEHIMAT 32 TIOA00PsIBaHE HA JHETaTa Ha XOpaTa B PaliOHU, KbJIETO

pacTEeHUETO € B U300MIIHE.

I'7.8 Popstoyanova, D.; Gerasimova, A.; Gentscheva, G.; Nikolova, S.; Gavrilova, A.; Nikolova, K.
Ziziphus jujuba: Applications in the Pharmacy and Food Industry, Plants, 2024, 13, Ne 19, 2724.
DOI:10.3390/plants13192724. WOS, Scopus Q1

Ziziphus jujuba has been used since ancient times in traditional Eastern medicine. It is widely
cultivated in numerous countries between the tropical and temperate climatic zones due to its high
ecological plasticity and resilience to adverse weather. The different classes of chemical
compoundscontained in the plant are the reason for its medicinal properties. Research shows that every
partof Ziziphus jujuba, the leaves, fruits and seeds, demonstrate therapeutic properties. This
reviewfocuses on the chemical composition in order to establish the relationship between the plant and
itsclinical use. Various biological effects are summarized and discussed: anticancer, anti-inflammatory,
immunostimulating, antioxidant, hepatoprotective, gastrointestinal, etc. Apart from medicinal uses,the
fruits of Ziziphus jujuba are edible and used in fresh and dried form. This literature review
revealspossible medical applications of Ziziphus jujuba and its great potential for improving the diet of
people in areas where the plant is abundant.
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I'7.9 I'epacumoBa, A.; Huxonosa, K.; IletkoBa, H.; MBanor, W.; duuea, U.; Tymbapcku, lO.;

SnakueBa, B.; TogopoBa, M.; I'enueBa, I'.; ['aBpuiiosa, A.; ﬁOTKOBCKa, HN.; Hukonosa, C.; CnaBos, P.;
Xapoanues, H.

Merabonuren npodun Ha nucrara u nynmnara Ha Passiflora caerulea L. (Bvarapusi) m TsaxHara
OounonornyHa aktuBHOCT, Plants, 2024, 13, Ne 13, 1731. DOI:10.3390/plants13131731. WOS, Scopus

Q1

IlonacrosmeM B HaydHaTa JIATEpaTypa HsAMa JAaHHM 3a U3CIEABaHMs, HACOYEHU KbM
xapakrepusupane Ha Passiflora caerulea L., pactsiia B beirapus. HactosimoTo n3cneiBane nmaiie 3a
1eJT Ja U3cie/lBa MeTa0OIUTHUS TPO(HIT U €JIeMEHTHHS ChCTaB Ha JIMCTaTa u mynnara Ha [lacudiopa,
KAaKTO U J1a OLIEHH aHTHOKCHJIAaHTHAaTa, aHTUMHUKpPOOHATa W NPOTHUBOBB3NAIMUTEIHATA AKTUBHOCT Ha
€KCTPAKTUTE OT JINCTaTa M IyJnara u. Pesynratute mokassaTr, ye IyjmnaTa CbIbpXa NPEIUMHO
eceHIlMaIHaTa aMMHOKHCeIMHa XucTuauH (7,81 mg g 1), 3a pasiuka ot nucraTa, KbaeTo auncsa. Haii-
BHCOKA € KOHIIEHTpanuaTa Ha Tpuntodan (8,30 mg g ). OT MacTHUTE KMCEINHH, TAIMUTOIEHHOBATA
KHCEeNMHA TpeoliajiaBa KakTO B IyJIaTa, Taka M B Jucrtata. OCHOBEH CTEpPOJIOB KOMIIOHEHT € [3-
curocreponbT. dpykroszara (7,50%) e mpeobnanaBamiata 3axap B Iyjnara, JOKAaTo B JIMCTara e
rioko3a - 1,51%. Unentuduunpanu ca ceieM eleMeHTa: HaTpuil, Kajuii, xKemsi30, MarHe3ui, MaHIaH,
Men 1 muHK. Haii-Bucokure konnenTpanuy Ha K n Mg ca 6unn B mynmata (23 946 mg kg * 1 1890 mg
kg1 m mucrara (36 179 mg kg ! u 5064 mg kg ). Criopen MeToanTe ONMpeeANN aHTHOKCHIAHTHA
aktuBHOCT (DPPH, FRAP u CUPRAC), Haii-BUCOKHTE CTOMHOCTH 3a Hest ca OTKpUTH B 70% eTaHOJIOBU
€KCTPAaKTH OT jucTara, fokaro npu ABTS Haii-Bucokarta croiiHOCT € oTkputa B 50% eraHosoBU
eKCTpakTH. B myinmara, u 3a 4eTupUTe METO/A, Hall-BUCOKUTE CTOMHOCTH ca ompeaeneHu npu 50%
€TaHOJIOBU eKCTpakTH. [1o oTHOIIEHNE Ha aHTHOaKTepUaTHaTa aKTUBHOCT, 50% €TaHONOBUAT €KCTPAKT
oT nucta € mno-epexTuBeH cpemy [pam-nonoxurennute Oaktepuu. B cpmoto Bpeme, 70%
€TaHOJIOBHST EKCTPAaKT OT JIUCTa € Mo-eeKTuBeH cpeury I'paM-oTpuuarenHu OakTepuu KaTo
Salmonella enteritidis ATCC 13076. ExcrtpakTute OT JIMCTa IOKa3BaT  IO-BUCOKa
MIPOTUBOBB3NATUTEIHA AKTUBHOCT OT €KCTPaKTUTE, MPUTOTBEHU OT mynmnara. [lonydenure pesynratu
nokassar, ue P. caerulea e pactenue, KOeTo MOXke YCIEIIHO Ja ce MpHiiara KaTo akTHBHA ChCTaBKa B

Pa3JINIHU XPAHUTCIITHU I[0621BKI/I HJIM KO3MCETUYHU IMTPOAYKTH.

I'7.9 Gerasimova, A.; Nikolova, K.; Petkova, N.; Ivanov, I.; Dincheva, I.; Tumbarski, Y.; Yanakieva,
V.; Todorova, M.; Gentscheva, G.; Gavrilova, A.; Yotkovska, I.; Nikolova, S.; Slavov, P.; Harbaliev,
N.

Metabolic Profile of Leaves and Pulp of Passiflora caerulea L. (Bulgaria) and Their Biological
Activities, Plants, 2024, 13, Ne 13, 1731. DOI:10.3390/plants13131731. WOS, Scopus Q1
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At present, there are no data in the scientific literature on studies aimed at characterizing Passiflora
caerulea L. growing in Bulgaria. The present study aimed to investigate the metabolic profile and
elemental composition of the leaves and pulp of this Passiflora, as well as to evaluate the antioxidant,
antimicrobial and anti-inflammatory activities of its leaf and pulp extracts. The results showed that the
pulp predominantly contained the essential amino acid histidine (7.81 mg g*), while it was absent in
the leaves, with the highest concentration being tryptophan (8.30 mg g%). Of the fatty acids, palmitoleic
acid predominated both in the pulp and in the leaves. A major sterol component was [-sitosterol.
Fructose (7.50%) was the predominant sugar in the pulp, while for the leaves, it was glucose-1.51%.
Seven elements were identified: sodium, potassium, iron, magnesium, manganese, copper and zinc. The
highest concentrations of K and Mg were in the pulp (23,946 mg kg™* and 1890 mg kg ) and leaves
(36,179 mg kgt and 5064 mg kg1). According to the DPPH, FRAP and CUPRAC methods, the highest
values for antioxidant activity were found in 70% ethanolic extracts of the leaves, while for the ABTS
method, the highest value was found in 50% ethanolic extracts. In the pulp, for all four methods, the
highest values were determined at 50% ethanolic extracts. Regarding the antibacterial activity, the 50%
ethanolic leaf extracts were more effective against the Gram-positive bacteria. At the same time, the
70% ethanolic leaf extract was more effective against Gram-negative bacteria such as Salmonella
enteritidis ATCC 13076. The leaf extracts exhibited higher anti-inflammatory activity than the extracts
prepared from the pulp. The obtained results revealed that P. caerulea is a plant that can be successfully
applied as an active ingredient in various nutritional supplements or cosmetic products.

I'7.10 MunxoBa-Tomosa, U.; Tlenos, H.; Munues, U.; byxanosa, /I.; [lanosa, H.; I'epacumoBa, A .;

Huxonosa, K.

I/I3CJICL[BaHe Ha KHMHCETHUKATa Ha CYHICHC U KAYCCTBCHUTC XapAKTCPUCTUKU HaA IJIIOAOBH 6apqua,
oborarenu ¢ Chlorella u Spirulina platensis, Journal of IMAB-Annual Proceeding Scientific Papers,
2025, 31, 6576-6581. DOI: 10.5272/jimab.2025314.6576. WOS Q4

ToBa n3cneBaHe aHANM3Upa KUHETHKATA Ha CYIICHE U BIUSHUETO Ha TEXHOJIOTUYHUTE TTapaMeTpH
BBbpPXY KauecTBOTO Ha (PYHKIIMOHAIHHU IUIOJOBU Oapdyera, oborareHH ¢ MHKpoBomopaciu Spirulina
platensis u Chlorella. Ilenta e ma ce OnTHMHU3MpAT YCIOBUATA 32 KOHBEKTUBHO CYIICHE, KaToO
CBILIEBPEMEHHO C€ 3alla3dT CEH30pHUTE CBOMCTBA Ha KpalHUS NpoaykT. M3crnemoBatenute ca
W3CJIeIBAJI JIBE HE3aBUCUMH TMPOMEHJWBU: Temmeparypa Ha cymene (60-70°C) u nebenmHa Ha
wiogoBus cioit (9—15 mm). J[uHaMukara Ha IpoMsiHaTa B ChIAbPKAHHETO Ha Bilara € HaOJlo/1aBaHa
ype3 3alucBaHe Ha KpuUBUTE Ha cymieHe. CtemeHTta Ha nedopmanus Ha IUIOJOBUTE Oapuera cief
CyIIEHE € M3YMCJIeHa KaTo ChOTHOILIEHHE MEXJy HayajlHaTa M KpaiiHata nebenrHa Ha NpoOuTe.
Temneparypa Ha cymene ot npubnusurento 65°C u qedbennna Ha ciiost oT 9—12 mm gaBaT ONTUMATHU

YCJIOBHSI 32 BHCOK ceH3opeH pesynrar (>9.0) m wucka nedopmanus (<5.0 mm). Pesynrature
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MOTBBPXK/AABAT IPUIOKUMOCTTA Ha MOJIEIHPAlI] [TOAX0/1 33 MPOSKTUPAHE HA TEXHOJIOTHYHU PEXKUMHU 32
MIPOM3BOJICTBO HA YCTOMUYMBU, (PYHKIIMOHAIHU MPOIYKTH Ha IUIOJOBA OCHOBA C BHCOKA XPAaHUTEIIHA
CTOMHOCT. JlerycramponHaTta OIleHKa MOKa3Ba, ye HAl-BUCOKUTE OlleHKH (Hajg 9) ca 3a Oapuerara c
nebenrHa 9 MM U Temnieparypa Ha cyiiere cboTBeTHO 60°C u 65°C, u nedopmanus cbOTBETHO 4,3 U
5,6 mMm. IlmomoBure Oapuera ¢ nebenmHa 12 MM, cymenn npu 60°C, mMaT MajJKo MO-HHCKa

JIeTycTalioHHa o1rieHKa (8,6), Ho AedopManusaTa UM € 3HAYUTEIIHA IPH 6,3 MM.

I'7.10 Milkova-Tomova, I.; Penov, N.; Minchev, I.; Buhalova, D.; Panova, N.; Gerasimova, A.;
Nikolova, K.

Investigation of drying kinetics and quality characteristics of fruit bars enriched with Chlorella and
Spirulina platensis, Journal of IMAB-Annual Proceeding Scientific Papers, 2025, 31, 6576-6581. DOI:
10.5272/jimab.2025314.6576. WOS Q4

This study analyzes the drying kinetics and the influence of technological parameters on the quality
of functional fruit bars enriched with the microalgae Spirulina platensis and Chlorella. The aim is to
optimize the conditions for convective drying while preserving the sensory properties of the final
product. The researchers investigated two independent variables: drying temperature (60—70°C) and
fruit layer thickness (9—15 mm). The dynamics of moisture content change were monitored by recording
drying curves. The degree of deformation of the fruit bars after drying was calculated as the ratio
between the initial and final thickness of the samples. A drying temperature of approximately 65°C and
a layer thickness of 9-12 mm vyielded optimal conditions for a high sensory score (>9.0) and low
deformation (<5.0 mm). The results confirm the applicability of a modeling approach for designing
technological regimes for the production of sustainable, functional fruit-based products with high
nutritional value. The tasting evaluation shows that the highest ratings (over 9) were for bars with a
thickness of 9 mm and a drying temperature of 60°C and 65°C, respectively, and a deformation of 4.3
and 5.6 mm, respectively. Bars with a thickness of 12 mm, dried at 60°C, had a slightly lower tasting
evaluation (8.6), but their deformation was significant at 6.3 mm.
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1. ac. Anenus L{BetanoBa ['epacumoBa — [lenesa, nx

HAYKOMETPUYHU ITIOKA3ATEJIM KOUTO HE CA
BKIUIFOYEHU B CITPABKATA 3A [IOKPUBAHE HA MUHUMAJIHUTE

HAYKOMETPUYHUN NU3NCKBAHUA

Ilybnukyean ynugepcumemcku y4eOHUK uau yuefOHuK, Koumo ce u3non3eda 6 yuuiuuiHama mpexca

(Ilokazamen E19)

VYuebnuk: Kononana xumus: Jlekuun, 3agauu 1 1a00paTopHu YIpaXKHEHUS

Amnrapcka JKana Kpymosa, I'epacumoBa-lleneBa Anenus [{BeranoBa

2025, Bapna, MY-Bapsa, 509 ctp.
ISBN 978-619-221-545-3

XaHa AHrapcka
Axenus epacumoBa

KOJIOUOHA XUMUA

Jexy,

U A6OPaAMOPHU YNPANCHEHUS

OCHOBHU PA3JIEJIN 3ACTBIIEHU B YYEBHUKA

A. TIPOLIECU HA MEXTY®A30BATA T'PAHULIA
B. KOJIOWJIN
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I'. MOJIEKYJIHO-KUHETUYHHU CBOMCTBA HA JIMCIIEPCHUTE CUCTEMH

J. TOBAP HA MEXXIAY®A30BATA I'PAHUIIA. EJIEKTPOKMHETMYHU ABJIEHWA B IWCITEPCHU
CUCTEMMU. JIBOEH EJIEKTPUYEH CJION

E. CTABUJIHOCT HA KOJIOMAHO JUCITEPCHUTE CUCTEMU

K. TPYBO JUCITEPCHU CUCTEMUA

I[MPUJIOXKEHUA

JIUTEPATYPA

AHOTALIUA

Konmonanara xumust € puU3NKOXUMHUST HA TTOBBPXHOCTUTE U KOJIOUTHO JUCIICPCHUTE CHUCTEMHU
(KAC). B yHuBepcUTETCKHUTE CIIEIUATHOCTHUTE ,, XUMUS” U ,,MEeIUIIMHCKA XUMUS~ KOJIOUTHATA XUMUS
ce M3ydaBa KaTo CaMOCTOSITEIHA TUCIUIUIMHA, a 32 CIeNUaNHOCTTa ,,Dapmanus’” Ha MEIUIIUHCKUTE
VHUBEPCUTETH TS € MOAYJN B Kypca 1o pusukoxumus. HacTosmusar yaeOHUK BKJIFOUBA MaTCpUATH 32
JBeTe Kiacudecku (opMHu Ha 00YUEHHE 110 KOJIOUIHA XUMHUS — JICKIIMU U yrnpakHenus. [Ipemioxenure
IJIaBU, TEXHUIT 00EM M CIIO)KHOCTTAa Ha M3JI0XKEHHETO UM ca ChOOpa3eHH ¢ ydeOHUTE Mporpamu Ha
TOPHUTE CIEHUATHOCTH. B mpuiokeHusTa 0o0eMBT Ha HSAKOM OT TEMHUTE € pa3lIMpEH, KaTo €

npeaACTaBCHO CbBPECMCHHOTO UM PAa3BUTUC U U3IMOJI3BAHUAT B TCOPUUTC MATCMATHYCH allapar.

K®M Besika rimaBa oT yqe6HHKa Ca NpCAJIOKCHU aBTOPCKH TECTOBU 3aa4u C pCHICHUSA U HOILO6HI/I
Ha T4AX 3a CaMOCTOATCIIHA pa60Ta, noAXOo 4 3a CEMHUHAP, TCKYIL KOHTPOJI WX U3IIUT. Ha6opaTopHHTe
YIIpa)KHCHUSA Ca pa3pa60TeHH BbHB (l)OpMa (C TCOPCTUYIHA I'Ia.CT), noaxoJsdia 3a U3IMOJI3BaHCTO UM KaTo

CaMOCTOATCIIHU CAUHHUIIN.

Y4eOHUKBT € MOAXOAAI] 3a CTYyAEHTU (OakalaBpu W MarucTpu) MO XHUMHUs, OUOJIOTHUSA U
(dapMarys BbB BCHUKH BUCIIN YUMIHINA. Thi KaTo € €TMHCTBEHUSAT HOB YU€OHMK 110 KOJIOUIHA XUMHUS
3a nocienHute 30 ronuHU, TOH MOXe Jja ObJle MOJIe3eH KAaKTOo 33 CTYAEHTH, 00yuyaBaHH B MarCTbPCKU
U JOKTOPCKHU IIPOrpaMu ¢ XUMHUYHA U OMOXMMHUYHA HACOYEHOCT, TaKa U 3a MPEIo1aBaTeIn BbB BUCIIN

yaujiiiia 1 YYUTEJIU 110 XUMHUHL.
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YyeOnuk: OU3NKOXUMHUS: JIEKIIMU, CEMUHAPH, 33Ja4U U TAOOPATOPHH YIPaAKHEHUS

Amnrapcka XKana Kpymosa, 'epacumoBa-IleneBa Anenus IlBeranoBa

2020, Bapna, MK Cteno, 427 ctp.
ISBN 978-619-241-093-3

XXAHA AHIAPCKA
AHEINUA FTEPACUMOBA

OU3UKOXUMUA

Jlekyuu, ceMuHapu, 3adavyu
u nabopamopHuU ynpaxHeHUus

OCHOBHMU PA3JIEJIN BACTBITEHU B YUEBHUKA

EJIEMEHTU OT KJIACUYECKATA MOJIEKYJIHO-KUHETUYHA TEOPUSL. UJEAJIEH U PEAJIEH
T'A3. CJIEJICTBUA

XUMUWYHA KUHETUKA

XUMUWYHA TEPMOJMHAMUKA

PA3TBOPU

TEPMOJAUHAMUKA HA EJIEKTPOXUMUYHUTE CUCTEMU

TIPYJIOXKEHUS

JIUTEPATYPA
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AHOTANMUA

VY4eOHOTO moMarajao BK/IIOYBA MaTepUald 3a TPUTE KiIacu4ecku (opMH Ha oOydeHHe IO
bu3MKOXUMUS - JIEKIMHM, CEMUHApU W YyIOpaxXHeHHA. B Hero ca pa3pabOTeHH OCHOBHH TEMH OT
pasfennuTe - MOJEKYJHO-KMHETHMYHA TEOpHUs, XMMHUYHA KHHETHKA, TEPMOAMHAMMKA, XHMHUYHA
TEepPMOJIMHAMUKA, Pa3TBOpU U enekTpoxumus. [londbopsT Ha TemuTe, TEXHUAT 00EM U CIO0XKHOCTTA Ha
U3JI0KEHUETO UM ca CboOpa3eHH ¢ y4yeOHUTe Iporpamu IO (PU3MKOXMMHSA Ha CTYIEHTUTE OT
cnenuanHocture “@apmanus’ U “MeaunnHcka Xumusa~ npu MeIUIIMHCKU yHMBEpCUTET - BapHa u
Iymenckust yausepcuret. [lopaan orpaHMueHHUs XOpapuyM Ha JIGKIMOHHUS Kype MO (pU3HKOXUMUS,
3a Te3U CHELMAIHOCTH, HAKOM OT TEMUTE ca pa3paboTeHu noJx opma 3a cemuHap. KbsM Beska oT Temure
U pa3lleNuTe ca MpeioKeHH OOOOIIeHM TEeCTOBM 3a/Jadd C pelleHHs M IMOJO0OHM Ha TAX 3a
CaMOCTOsATeNHa paboTa, MOJXOAAIIN 3a TEKYIl KOHTPOJI Win U3nuT. JlaboparopHuTte yrnpaxHEHUs ca
pa3paboreHu BbB (hopma (C TEOpPETHYHA YaCT), HOAXOAINIA 3a U3IOI3BAHETO UM KaTO CaMOCTOSITEIHA

E€IMHAILIA.

VY4ebHOTO nomaraiio € MoAXOIAIO 32 CTYJACHTH - OaKaJaBpH MO XUMHUS, OMOJIOTUS U XUMHUS U
MarucTpu no apmaiysi BbB BCHUKU BUCIIN yuniauina. To Moxke a ObJie MOJIe3HO KaKTO 3a CTYACHTH,
o0y4aBaHM B MaruCThPCKH U JOKTOPCKU MPOTPAMH C XUMHYHA 1 OMOXUMHYHA HACOUEHOCT, TaKa M 3a

YUYUTCIIU 110 XUMMUL.
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Ilyoaukysano ynusepcumemcko yueoHo nocooue uiu yueoHo nocooue, Koemo ce u3non3ed 6

yuunuwgnama mpexca (Iloxkazamen E20)

C60pHHK 3ala4i 3a KaHAUJATCTYJCHTCKHU U3IIUT 110 XUMUA

Maxkenoncku, JI.; MepmkanoBa, A.; Jloopesa, [l.; I'eopruea Cr.; MBanoBa, K.; [epacumoBa, A.;

ITanaitoroBa, B.; Hanesa, JI.
2022, Bapna, MY-Bapsa, 44 ctp.
ISBN 978-619-221-384-8

CBE0PHHK

3ajayuM 3a KAHAMAQTCTYAEHTCKHU U3NUT No

XUMHUA

MeauumuHcku yausepeurer ,Mpod. A-p M. CroaHos" - BapHa

2022

Hacrosmusat cOOpHUK € IpeAHa3HayeH 3a MOArOTOBKA 3a KaHAWJATCTYACHTCKU M3IMUT 10 XUMHUS 32
cnenuainHocture ,,Meaununa®, ,Jlentanna meaunuHa®“ u ,,dOapmanusa” m HampaieHue ,,BoeHeH
nekap. BxkioueHuTe B COOpHUKA JIOTMYECKU 3a/ladl ca ChOOPAa3eHH C aKTyaIU3HUpPaHUTE y4eOHH
IporpamMu 3a 0011000pa3oBaTeIHa MOAroTOBKa Mo ,, XUMUS U Olla3BaHe Ha OKOJIHATa cpefa‘“ oT 7-U 110
11-u xnac. COOpHUKBT € ChCTaBEH OT JIBE YAaCTH - [0 HEOPraHWYHA M OpraHUYHa XUMHS - BCSIKA OT

KOUTO chabpxa no 80 3amaymn.
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C60pHI/IK C TECTOBHU BBIIPOCHU 3a KaHAUAATCTYACHTCKH U3IUT 110 XUMHA

Makenoncku, JI.; MepmxanoBa, A.; Jloopesa, [1.; ['eopruesa Crt.; [lanaiiotoBa, B.; 'epacumoBa, A.;

Hsanosa, K.; Hanesa, JI.
2022, Bapna, MY-Bapna, 128 ctp.
ISBN 978-619-221-395-4

CBEOPHHUK

TECTOBMY BbNPOCH 32 KAHAUAATCTYAEHTCKU U3NUT No

XUmMmusa

y :iv' .

PROSPERITAS VESTRA FINIS NOSTRAL

Meaunuuncku yuusepcurer ,lpod. A-p M. CroaHoB“ - BapHa

2022

COOpHUKBT € TMpelHa3HaueH € 3a MOATOTOBKAa 3a KaHIUAATCTYIEHTCKHM U3MUT IO XUMHUS 3a
cnenuainHocture ,,Meaununa®, ,Jlentanna meaunuHa® u ,,dOapmanusa” m HampaieHue ,,BoeHeH
nekap“.Bcsika Tema e mpeacraBeHa ¢ TECTOBM BBIPOCH € M300p HA OTTOBOP U CEKIUS C OTBOPEHU

BBIIPOCH.
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Hayunu nyoaukayuu, nydauxkyeanu 6 uzoanus, pepepupanu u uHOEKCUpanu 6
ceemoeHouszeecmuu d6azu oannu ¢ Hayuna ungopmavyusn (Web of Science u Scopus) (Iloxazamen
I7)

I. MycrakoBa, I1.; Munkosa, W.; I'opanosa, 3.; Hukonosa, K.; byxamosa, [I.; I'enuesa, I'.;

I'epacumoBa, A.; ITanosa, H.

WuoBatuBuu mpuinokenuss Ha Spirulina platensis L. u ¢ukonuanuH B XpaHUTEIHA MPOAYKTH:
edeKTH BbpXY KauecTBOTO Ha nanauimanute topt. 2025, Bulgarian Chemical Communications,
2025, 57, Ne Special Issue A, 57-62. DOI:10.34049/bcc.57.A.MU13. Scopus

OU3MKOXUMHYHHUTE CBOWCTBA HA Mb()UHHTE, ChbPKAIIU Pa3JIMYHU KOHIIEHTpanuu Ha Spirulina
platensis L. (1%, 3% u 6%), Osxa olleHEHH W CPaBHEHU C KOHTpoJHUTE MbhuHu. [[00aBsHETO Ha
Spirulina platensis yBenuuu crierupu4HOTO TErJIO U 0OeMa Ha Mb()UHHUTE, KaTO Hall-BUCOK 00eM ce
HaOmonaBa nmpu MbQUHUTE, ChAbpKamy 1% cnupynuHa. pH Ha MbOUHHTE OCTaHA HEYTPAJHO BHB
BCHYKH IPOOH, JOKATO KaauTeThT 3a aOCOpOIHsI Ha BOJa HAMAJIS C yBEeIMYaBaHe Ha KOHIIEHTPAIHsITa
Ha crnupynuHa. ChIbpKaHUETO Ha Terell MOKa3a 3HAYUTEIHO YBEJIMYEHHE, OCOOCHO MPU MO-BUCOKU
KOHILIEHTPAaLlMM Ha CIHPYJIMHA, KOETO IIOKa3Ba IIOBHIIABAaHE HAa MHHEPAIHOTO CBHABPKAHUE Ha
MbpuHuTe. CEH30pHHUAT aHAIN3 PA3KPH MTOJJOOPEH LBAT, apOMaT U BKYC Ipu 6% CIUpYIHHA, BEIPEKU
ye MbuaHuTe ¢ 1% 1 3% crnupynuHa MoKa3axa IMo-BUCOKH Pe3yiTaTH 3a (opMa UM eTHOPOJHOCT Ha
nopute. [1o mogodeH HaYMH, BKIFOUBAHETO HAa (PUKOLMAHHH JOBE/IC 10 HaMallsiBaHEe HAa OTHOCHTEIHATA
Mmaca, abcopOuusita Ha BoJa W oOeMa, KaTro ChIIEBPEMEHHO MOJ00pH IIBETa, apomMaTra M OOIIHUTe
CEH30pPHM XapaKTepUCTUKU B CpaBHEHUE ¢ KOHTposara. [[BeTOBHAT aHanu3, M3MOJI3BAI CHCTEMara
CIELab, He moka3a 3HauMTENIHA pa3jvKa B CBETIOTAaTa MEXAY €KCIIEPUMEHTAIHUTE U KOHTPOJIHUTE
poOH, BBIPEKHM Y€ UYEPBEHUAT KOMIIOHEHT (a*) Oelle 3HAUMTENIHO HaMmalleH B Mb(UHUTE CbC
cnupynuHa u (uKonuaHuH. Pesynratute mokasBar, 4e kakto Spirulina platensis L., taka wu
(UKOLIMAaHUHBT 3HAYUTETHO IMOA0OpSBAT XPAHUTEIHUTE U CEH30PHUTE CBOWCTBA Ha Mb(UHHTE,

OCUTYpSIBaKM (DYHKIIMOHAJIEH U €CTETUYECKH MPUBJIEKATEIIEH XPaHUTENIEH IPOAYKT.

I. Mustakova, D.; Milkova-Tomova, I.; Goranova, Z.; Nikolova, K.; Buhalova, D.; Gentscheva,
G.; Gerasimova, A.; Panova, N.

Innovative applications of Spirulina platensis L. and phycocyanin in food products: effects on the
quality of sponge cakes. 2025, Bulgarian Chemical Communications, 2025, 57, Ne Special Issue A,
57-62. DOI:10.34049/bcc.57.A.MU13. Scopus

The physicochemical properties of muffins incorporating different concentrations of Spirulina
platensis L. (1 %, 3 %, and 6 %) were evaluated and compared to control muffins. The addition of
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Spirulina platensis increased the specific gravity and volume of the muffins, with the highest volume
observed in muffins containing 1 % Spirulina. The pH of the muffins remained neutral across all
samples, while the water absorption capacity decreased as the Spirulina concentration increased. Ash
content showed a marked increase, particularly with higher Spirulina concentrations, indicating a boost
in the muffins' mineral content. Sensory analysis revealed enhanced color, aroma, and flavor with 6 %
Spirulina, though muffins with 1 % and 3 % Spirulina exhibited higher scores for shape and pore
uniformity. Similarly, the incorporation of phycocyanin led to a decrease in relative mass, water
absorption, and volume, while improving the color, aroma, and overall sensory attributes compared to
the control. Color analysis using the CIELab system showed no significant difference in lightness
between the experimental and control samples, though the red component (a*) was significantly reduced
in Spirulina and phycocyanin muffins. The findings suggest that both Spirulina platensis L. and
phycocyanin significantly enhance the nutritional and sensory properties of muffins, providing a
functional and aesthetically appealing food product.

Il. MunieB, M.; Hukonosa, K.; Kepanosa, H.; IletkoBa, H.; I'enueBa, I'.; epacumoBa, A.; Hukomnosa.
K.

OueHka Ha BojiHM ekctpakTu oT Arthrospira platensis upes aucnepcronen u gakrope ananus. AIP
Conference Proceedings, 2025, 3182, Ne 1, 110003. DOI:10.1063/5.0246018. Scopus

OOekT Ha W3ciIeqBaHE ca JABAJECET M CEIEeM BOJHHM €KCTpakTa oT (mkomuaHuH ot CrupynuHa
(Arthrospira platensis), momydeHu Tpu pa3IMYHH TEXHOJOTMYHM IApaMeTpU: TeMIepaTypa Ha
€KCTpaKIMs, MPOIBHKUTEIHOCT M YECTOTa Ha YJITPA3BYKOBaTa BbBJIHA. T[SIXHOTO BIUSHUE BBPXY
ChIBP’KaHUETO Ha TUTMEHTH (XJI0podu a, X10podui b, KapOTEHOU TN ), AHTUOKCHUJAHTHATA AKTHBHOCT
no FRAP meron, noOuBa v KOHIEHTpaluaTa Ha (PUKOLIMAHUH € aHAIM3UPAHO YPe3 MHOTOBAPUAHTEH
JUCIIEPCUOHEH aHallu3 U TeCT Ha JIbHKaH 3a olleHKa Ha pa3iukuTe. KoMOMHUPAHOTO BIMSIHUE HA TPUTE
(dakTopa BBpXY BCHUYKH H3CIEABAHHU IMOKA3aTENH CE OKa3Ba CTATHMCTUYECKW 3HAYUMO (IIPU HUBO Ha
nosepue 0,05). IlpunokeH e KOpenalmoHeH U PErpecHOHEH aHalu3, 3a JIa C€ YCTAHOBST BPBH3KHUTE
MeXy u3cieABaHuTe nokazatenu. Haii-OmaronpusiteH eheKkT BbpXy UMCTOTAaTa Ha (PUKOLMAHHHA €
oKazasia ynrpa3BykoBa BbiHa ¢ yectota 40 kHz npu temneparypa 30°C B mpoabmkeHHE Ha 2 daca.
Bw3nelictBuero Ha ynarpasByk c udecrtora 40 kHz, 3a Bpeme ot 1, 2 unm 3 yaca, € TMOBIHUSIO
MOJIOKUTETTHO Ha JOOMBa HA TOPECIIOMEHATOTO BemiecTBO pu Temieparypa 40°C. Cbabp:kaHUETO Ha
XJOpopMI a W KapOTEHOWJW € Hal-BHCOKO MpU H3IMOJI3BaHE Ha yATpa3Byk c dectora 45 kHz,
NPOABJLKUTEHOCT Ha eKCTpakiuaATa 2 yaca u temneparypa 40°C, cbC ChabpKaHUE CbOTBETHO 5461
ng/gu 241 ng/g. HamepeH e 3Ha4uM, MOJT0XKHUTENIEH CHHEPTU3bM MEXIY aHTHOKCUIAHTHATA aKTUBHOCT,
onpexaeneHa upe3 FRAP merona, u csabpxannero Ha kaporeHouau (R=0.751*%*). @akTopHUAT aHaIn3
€ MPOBEJIEH C MOMOIITa Ha METOJla Ha TJIaBHUTE KOMIIOHEHTH. BposAT Ha u3cieiBaHUTE MHIEKCH €
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HaMaJIeH 70 Tpu (pakTopa upe3 rpynupaHe Ha KOpeIupaHuTe MpoMeHIMBU. Pesynratute ca B 106po

CBHOTBETCTBUEC C TC3U B JIMTCpaTypara.

I1.Milev, M.; Nikolova, K.; Keranova, N.; Petkova, N.; Gentscheva, G.; Gerasimova, A.; Nikolova. K.
Evaluation of aqueous extracts of Arthrospira platensis by variance and factor analysis. AIP Conference
Proceedings, 2025, 3182, Ne 1, 110003. DOI:10.1063/5.0246018. Scopus

The object of study is twenty-seven aqueous extracts of phycocyanin from Spirulina (Arthrospira
platensis) obtained at different technological parameters: extraction temperature, duration, and
frequency of the ultrasonic wave. Their influence on the content of pigments (chlorophyll a, chlorophyll
b, carotenoids), antioxidant activity by Ferric Reducing Antioxidant Power method (FRAP), yield, and
poncentration of phycocyanin is analyzed by multivariate analysis of variance and Duncan’s test for the
evaluation of differences. The combined influence of the three factors on all the studied indicators turns
out to be statistically significant (at the 0.05 level of confidence). A correlation and regression analysis
was applied in order to establish relationships between the studied indicators. The most favorable effect
on the purity of phycocyanin is an ultrasonic wave with a frequency of 40 kHz at a temperature of 30°C
for 2 hours. The effect of ultrasound with a frequency of 40 kHz, for a time of 1, 2, or 3 hours, has
positively affected the yield of the above substance, and the temperature of 40°C. The content of
chlorophyll a and carotenoids is the highest when using ultrasound with a frequency of 45 kHz at an
extraction duration of 2 hours and a temperature of 40°C with a content of 5461 ng/g and 241 ng/g,
respectively. Finally, significant and positive relationships are demonstrated between antioxidant
activity determined by the FRAP method and carotenoid content (R=0.751**). Factor analysis is
conducted using the principal component method. The number of investigated indices has been reduced
to three factors by grouping the correlated variables. The results are in good accordance with those in
the literature.

I1l. Hukonoga, K.; Mapynosa, M.; Ilames, A.; Munenkosa, S.; I'epacumona, A.

CprKTypa U MEXaHMYHHU CBOICTBA Ha 6I/IOHOJ'II/IMepHI/I (I)I/IJ'IMI/I C BKJIFOUCHO €TCPUIHO MACIIO OT YaCHO
aepBo, 2025, Procedia Structural Integrity, 68, 845-853. doi.org/10.1016/j.prostr.2025.06.140. Scopus

[Monuzaxapuaau ¢uiMu ¢ erepuuHo Macio ot uaeHo abpBo (Melaleuca alternifolia) c
KoHIIeHTpauus 1% 0s1xa nmonyueHu 4pe3 OTJIMBaHE U U3MapsiBaHe Ha Pa3TBOpUTEIIA. 3a Mo J00psIBaHe Ha
MEXaHWYHUTE CBOMCTBA Ha (pruiMuTe Oetre n100aBeH miacTUPUKATOp TIULEPOS. MeXTyMOJIEKYTHUTE
B3aWMOJICHCTBHS HA ITOJIN3aXapUINTE U ETEPUIHOTO MACTIO 0s1Xa OI[EHEHH, KaTo 3a Ta3| Il 0s1Xxa CHETH
uH(payepBeHu crnekTpu ¢ nomomra Ha Dypue Tpanchopmanus. [loBbpxHocTTa Ha ¢unMa Oere
u3cieBaHa C MOMOIITA Ha eJIEKTPOHHO CKaHWpal] MUKpockorl. [TonydeHu ca JaHHU 32 MEXaHUYHUTE

cBOlicTBa Ha ¢uaMuTe, Kato naedopmanus, SKOCT W MOIYJI Ha elacTUYHOCT. Pesynrarture oT
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H3CJIICABAHCTO IOTBBPIKAABAT IIOTCHIMAJA 3a BKIOYBAHC Ha CTCPHYHU Maciia B IIOJIM3axapuaHaTta

MaTpula 3a XpaHUTCIHU IIPUITIOKCHUS KAaTO ATJINBH (bI/IJ'IMI/I.

I11. Nikolova, K.; Marudova, M.; Pashev, A.; Milenkova, S.; Gerasimova, A.
Structure and mechanical properties of biopolymer films with incorporated tea tree essential oil, 2025,
Procedia Structural Integrity, 68, 845-853. doi.org/10.1016/j.prostr.2025.06.140. Scopus

Polysaccharide films with essential oil of tea tree (Melaleuca alternifolia) with a concentration of
1% were developed by casting and evaporation of the solvent. To improve the mechanical properties of
the films, plasticizer glycerol was added. The intermolecular interactions of polysaccharides and
essential oil were evaluated, and for this purpose, the infrared spectra were taken using Fourier
transformation. Film surface was examined using an electron scanning microscope. Data were obtained
on the mechanical properties of the films, such as deformation, strength, and modulus of elasticity. The
research results confirm the potential for incorporating essential oils into the polysaccharide matrix for
food applications as edible films.

Hayunu nyoauxayuu, nyoéauKkyeanu ¢ uzoanus, pepepupanu u uHOeKcupanu ¢ opyzu 6a3u OaHHu ¢

HayuyHa uHgopmayus

1. Peteva, Z.; Krock, B.; Georgieva, S.; Gerasimova, A.; Stancheva, M.; Makedonski, L. Exposure
to yessotoxins and health risk assessment via consumption of shellfishfrom the Black Sea, 2017, 10"
Scientific ~ Conference  “10 years of food science in service of consumers.
https://www.researchgate.net/publication/320868224 Exposure_to_yessotoxins_and_health_risk_asse
ssment_via_consumption_of_shellfish_from_the Black Sea Bulgaria.

2. Peteva, Z.; Stancheva, M.; Georgieva, St.; Gerasimova, A.; Makedonski, L.Phycotoxin profile
of plankton and shellfishsamples from Bulgarian Black Sea south coast: A case study, 2018, Proceeding
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Ilyonuxysana 3as6ka 3a namenm uau nonezen mooen (Iloxkazamen I'10)

v' 3asBKa 3a mareHT OnTudueH mpeBkiIouBatea oT Tum XN, BrucaHa B J[bpKaBHUS PETHCTHD Ha
naTeHTuTe KbM bpiarapckoro narentHo BenomcTBo 1o Ne 114116 ¢ nata Ha nonaBane 06.08.2025

TI.

v’ 3asBKa 3a mMaTeHT MOJIyJIeH BIAKHECTO-ONTHYEH IPOOHUK, METO/I 3a CIIEKTPaJIeH aHalk3 Ha IPOOH
ype3 IpoOHHMKA U U3I0JI3BaHe Ha MPOOHUKA, BrUcaHa B J[bp)KaBHUS PETUCTHD HA MATEHTUTE KbM
bearapckoTo mateHTHO BEIOMCTBO MMOj HoMmep Ha 3asBsiBane BG/P/2025/114166, ¢ nata Ha
nojgasane 29.10.2025 r.
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