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Pe3tome: AyCTEHUTHUTE HEPBKIAEMHU CTOMaHU ca €HU OT I'bPBUTE CILIaBU, U3I0I3BAaHU
3a U3paboTBaHE HA UMIUIAHTH, KOHCTPYKIIMHU M YCTPONCTBA 3a o0l1aTa U JeHTalHA MEIUIIMHA,
Mopajid CBOSITA BUCOKA KOPO3HMOHHA YCTOMYMBOCT U 1OOpPH MEXaHHMYHHU CBOWCTBA. TeXHUST
ChCTaB BKJIIOUBA HUCKO KoJnuecTBO Bbriepos (<0,03%), BUCOKO chabpkaHue Ha XpoMm (15—
20%) u nuken (3-14%), manran (1-7,5%) U MUHMMaJIHU KOJUYECTBA JPYrH JeTHpally
enemedTH (Si, Mo, Nb, Ti). Hannunero Ha HUKEN M MaHTaH CTaOWUIM3HMpAT ayCTEHUTHATA
CTPYKTypa 10 cTaiiHa TeMieparypa. KoposnonHara ycTOHYMBOCT Ha T€3U CTOMAHU C€ JbJIKU
OT eJlHa cTpaHa Ha eqHO(a3HATA AYCTCHUTHA CTPYKTYpa, a OT ApYyra - Ha MaCHBHUPAITHs ePEeKT

Ha Xpoma. Hopazm HAJINMYXUETO HA I'OJIAMO KOJIMYCCTBO XPOM, IO IMOBBPXHOCTTA HA CTOMaHaTa
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ce 00pa3yBa IIbTeH ThHBK cloit Cr203, KOWTO mpe/ina3Ba KOHCTPYKIHATA OT MO-HATATHITHOTO
MIPOHUKBAHE HA KUCJIOPOJa U JAPYTUTE €IeMEHTH OT KOpPO3HMOHHATa cpeia KbM Mmetana. Ot
AyCTCHUTHUTE HEPBKIAEMU CTOMAHW HAW-IIMPOKO MPUIIOKEHHE B MEIUIMHATA HaMHpa
AISI316 L, xoaro ce m3mon3Ba 3a M3pabOTBaHE HAa KOPOHAPHH CTEHTOBE, OPTONEIUYHU
UMIUTAaHTH U YCTpOMCTBa 3a (QuKcuUpaHe Ha (pakTypu. [pyru ayCTEHUTHH HEpBKAAEMU
CTOMaHH, KOUTO Hamupar onoMenuuuacko npuioxkenne ca AISI 304, AISI 304L u AISI 321.
Te ce U3nmon3BaT NPEIUMHO 32 MPOU3BOJCTBO HA OPTOAOHTCKH TEJIOBE U JICHTH 3a JICHTallHATa

MCAUIIMHA.

[Ipe3 mociegHWTE TOAWHU B TPOHM3BOJCTBOTO HA PAa3IMYHU BHUIOBE HMMIUIAHTH |
MEJIUIIMHCKHU YCTPOHCTBA MIMPOKO CE BHEPSBAT JIA3€PHUTE TEXHOJIOTHH. JIa3epHOTO psizaHe ce
M3MONI3Ba 32 W3pabOTBaHE HA CTEHTOBE, CEJNEKTHBHOTO JIA3€PHO CTOMSIBAHE M JIA3€PHOTO
3aBapsiBaHe — 3a MPOU3BOJICTBO HA MEPCOHATM3UPAHA UMIUIAHTH U KOHCTPYKIIMH ChC CIIOKHA
dbopma, mazepHara TepMuyHa 00pabOTKa — 3a TOBHUIIIABAaHE CBOMCTBATa Ha MOBHPXHOCTTA HA
nerainure. [IpunaraneTro Ha TE€3W TEXHOJIOTHUH, 00a4e, BOAM JI0 TPOMEHH B MHKPOCTPYKTYypaTa
Ha 00paboTEeHNS TOBBPXHOCTEH CJIOH, KOETO MOXKeE J1a AOBE/E A0 MPOMSIHA Ha YCTOWYUBOCTTA

Ha KOpO3Usd U MCXaHUYHUTC CBOIiCTBA.

Nmmnanture, NEHTATHUTE KOHCTPYKIMU U MEIULUHCKUTE YCTpoilcTBa padoTAT B
YCIIOBUSITA HA arpecHUBHU OMOJOTMYHHM (IYyWIU MPH TEMIepaTypaTra Ha YOBEHIKOTO TSJIO.
TenecHUTE TEYHOCTH Ca CHIIHO KOPO3UOHHU, THI KaTO ChABPKAT XJIOPUIHHU, XUAPOKCUIHUA U
JOpyTu HOHU, OAKTEPHH, TPOTSHHH U PAa3TBOPEH KUCIOPOA. HOBEMIKOTO TSUIIO Ce XapaKTepu3npa
c pH 7,4 , HO crie onepanyuy WM MOPATH XEeMAaTOMHU, BE3MAICHHS M MHPEKIIUHA Ta3u CTOWHOCT
Moxe 1a Bapupa ot 4 110 9. [lomoO6HM MpoMeHH TOBHUIIIABAT PUCKA OT KOPO3US M OCBOOOK TaBaHE
Ha METaJIHU I>'IOHH, KOUTO MOrar a NpuYruHAT ONPCACICHU HMUTOTOKCUYHU e(I)GKTI/I. 3aToBa e
Ba’KHO MATCPUAIIMTC U TCXHOJIOTHUUTC, KOUTO CC U3IOJI3BAT 3a H3p360TBaHC Ha UMIIJIAaHTHU U
JIEHTAJIHM KOHCTPYKUHH, J]a TapaHTUPAT BUCOKH CBOMCTBA W KOPO3MOHHA YCTOHYMBOCT. OT
Ipyra cTpaHa, OypHOTO pa3BUTHE Ha MaTepUajlTe U IPOU3BOJICTBEHUTE TEXHOJOTHMH B
IIOCIICAHUTE TOOAMHU OCTaBAT Hp06neMa 3a H3CJICABAHE Ha CcBOilicTBaTa u CIICuaJIHO Ha

KOpO3HOHHAaTa YCTOI\/JI‘-II/IBOCT MOCTOAHHO aKTYyaJICH.

Hea Ha aucepraumoHHus TPya: [la ce wu3cienBa KOpO3MOHHATA YCTOMYHMBOCT B
OouosornuHu (IyHaM Ha ayCTEHHWTHAa Hepwmxkmaema cromana AISI 321 ciem moBBPXHOCTHO

BB3JCUCTBUE C JIa3€eP.
[TocTraBeHu U pelieHu ca CICIHUTE 3a0a4M:

1. [la ce uscieaBa MUKpOCTPYKTypaTa Ha IOBbPXHOCTTA HA ayCTEHUTHA CTOMAaHa
AISI 321 cnen cromsBaHe ¢ Ja3ep M Ja CE€ HAINpPaBUM CPAaBHUTEIEH aHAIM3 C
MHUKPOCTPYKTYpaTa Ha HeoOpaboTeHHUs MaTepHall.

2. Jla ce u3cnenBa yCTOMYMBOCTTA Ha KOPO3HS Ha JIa3€pHO-CTOINECHM CIIOEBE Ha

cromana AISI 321 BbB ¢usnonornueH pa3rsop Punrep.



a) Jla ce mpoBeaT eKCIEpPUMEHTH Upe3 MOTarsgHe Ha 00pa3IuTe;
b) Ja ce u3cneaBa eNeKTpo-XxUMHUYHATA KOPO3Hs B pa3TBOp Punrep.
3. Jla ce u3cnenBa KOPO3MOHHOTO pa3pylllaBaHE Ha JIa3€PHO-CTOIEHU CIIOEBE Ha
cromana AISI 321 BB ¢usuonoruueH pa3rop Punrep.
4. [la ce u3cneaBa €IEKTPO-XUMHUYHATA KOPO3US Ha JIa3€pPHO-CTONEHH CIIOEBE Ha
cromana AISI 321 B u3kycTBeHa CIltOHKA.
a) Jla ce n3cneaBa KOPO3MOHHOTO MOBEJACHUE HA CTOMaHaTa B U3KYCTBEHA
CJIFOHKA C MOBUILIEHA KHUCEIMHHOCT;
b) /la ce HanpaBM CpaBHUTEJIEH aHAIU3 Ha €JIEKTPO-XMMHUYHATA KOPO3HUsl B
M3KYCTBEHA CJIIOHKA C Pa3JIM4YHA KUCEJIMHHOCT.

JAucepranusita e CTPYKTYPHPAaHA MO CJIeHUS HAYMH:

B I'naBa 1 e HampaBeH e TUTEpaTypeH 0030p Ha MPUIIOKEHUETO Ha JTa3EPUTE U JIA3EPHUTE
TEXHOJIOTUH B ChbBpEMEHHATa JeHTaJIHA MEIULIMHA, HEPHKIAeMH CTOMaHH 3a OMOMEIUIIUNHCKH
MIPUJIOKEHUS U KOPO3MUATAa Ha HEPBKAAEMHUTE CTOMAHU. Y CTAHOBEHO €, Y€ B YCIIOBHATA Ha
BHEJIPSIBAHE HA JIA3€PHUTE TEXHOJIOTMH 3a MPOU3BOJCTBO HA MEPCOHATM3UPAHU UMIUIAHTU OT
OMO-TIOHOCUMHM METaJIM ¥ CIUIaBH, € HEoOXOauMO Ja Cce€ TMpaBsAT HW3CIeABaHUS Ha
MHKPOCTPYKTypaTa B 30HUTE Ha JA3€pHO BB3ACUCTBUE U HEHHOTO BIMSHUE BBPXY
€KCIJI0ATallMOHHUTE CBOMCTBA, B YACTHOCT YCTOMYMBOCTTA HA KOPO3HUs B OMOIOTHYHU (DIIynu.

B TI'maBa 2 ca onucaHu WH3MOJI3BAHUTE MaTepUaqd MU METOJIM HAa TMPOBEICHUTE
n3cIeABaHUs.

B I'maBa 3 e uscinenBana MUKpOCTpyKTypaTta Ha ctomaHa AISI 321 cnen cronsiBaHe Ha
MOBBPXHOCTTA C JIa3ep U € HApPaBEHO CpPaBHEHHE C MHUKPOCTPYKTypaTa Ha HeoOpabOoTeHus
Marepual.

B I'naBa 4 e u3cnenBaHo KOPO3UMOHHOTO MOBEEHUE HA OCHOBHUS METAJ M Ha JIa3€pPHO
CTOTICHH cJioeBe OT aycTeHuTHa ctomana AISI 321 BBB ¢usmonornyueH pa3tBop Punrep.
[IpoBenenu ca aBa BUJIa €KCIIEPUMEHTH — Upe3 MOoTamsiHe Ha 00pa3uTe B KOPO3MOHHATa cpeia
3a epuoj OT 3 Mecela 1 eJIeKTPO-XUMHYHA KOPO3Usl.

B I'maBa 5 e m3ciieBaHO pa3pyllaBaHETO HA OCHOBHHS METajl M HA JIA3EPHO CTOIECHU
cioeBe oT aycteHuTHa ctomaHa AISI 321 cien u3nuTaHus Ha €JIEKTPO-XMMHUYHA KOPO3HS BbB
¢uznonoruueH pa3rsop Punrep. Hanpasen e ananu3z Ha Mmop¢osiorusita Ha MOBbPXHOCTTA U Ha
pPa3BUTHETO HA KOPO3MOHHUTE MUTHUHTH B IHJIOOYMHA HA METala.

B I'maBa 6 e u3cneaBaHa elIeKTPO-XMMUYHATA KOPO3Us HA JJA3€pHO CTONEHHU CJIOEBE Ha
aycTeHHTHa Hepbxkaaema ctomana AISI 321 cnen m3nutanus B m3kyctBeHa cimonka (MC) ¢

pasznuuHa kucenunHoct: pH 5,6 u pH 6,5.

B kxpas Ha ngucepranusata ca (opMynupaHd OOIIMTE H3BOAM OT IPOBEICHUTE
U3CIIEIBAHMS, KAKTO U HAYYHUTE U MPUIIOKHUTE IMIPUHOCU C OPUTMHAJIEH U NOTBBPAUTEIIECH

XapakTep.
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Summary: Austenitic stainless steels are one of the first alloys used for the manufacture
of implants, structures and devices for general and dental medicine, due to their high corrosion
resistance and good mechanical properties. Their composition includes a low amount of carbon
(<0.03%), a high content of chromium (15-20%) and nickel (3-14%), manganese (1-7.5%) and
minimal amounts of other alloying elements (Si, Mo, Nb, Ti). The presence of nickel and
manganese stabilize the austenitic structure up to room temperature. The corrosion resistance
of these steels is due, on the one hand, to the single-phase austenitic structure, and on the other
hand - to the passivating effect of chromium. Due to the presence of a large amount of
chromium, a dense thin layer of Cr203 is formed on the surface of the steel, which protects the
structure from further penetration of oxygen and other elements from the corrosive environment
to the metal. Of the austenitic stainless steels, AISI 316 L is the most widely used in medicine,
and is used to make coronary stents, orthopedic implants, and fracture fixation devices. Other
austenitic stainless steels that find biomedical applications are AISI 304, AISI 304L, and
AISI 321. They are mainly used to make orthodontic wires and dental bands.

In recent years, laser technologies have been widely implemented in the production of
various types of implants and medical devices. Laser cutting is used to make stents, selective
laser melting and laser welding are used to produce customized implants and structures with
complex shapes, and laser heat treatment is used to improve the surface properties of parts.
However, the application of these technologies leads to changes in the microstructure of the
treated surface layer, which can lead to changes in corrosion resistance and mechanical
properties.

Implants, dental structures and medical devices operate in aggressive biological fluids at
human body temperature. Body fluids are highly corrosive, as they contain chloride, hydroxide
and other ions, bacteria, proteins and dissolved oxygen. The human body is characterized by a
pH of 7.4, but after operations or due to hematomas, inflammations and infections this value

can vary from 4 to 9. Such changes increase the risk of corrosion and release of metal ions,

4



which can cause certain cytotoxic effects. Therefore, it is important that the materials and
technologies used to manufacture implants and dental structures guarantee high properties and
corrosion resistance. On the other hand, the rapid development of materials and production
technologies in recent years leaves the problem of studying properties and especially corrosion
resistance constantly relevant.

Aim of the study: To study AISI 321 austenitic stainless steel corrosion resistance in
biological fluids after laser surface treatment:

1. To investigate the AISI 321 austenitic steel surface microstructure after laser melting
and make a comparative analysis with the untreated material microstructure.

2. To investigate the corrosion resistance of AISI 321 steel laser-molten layers in Ringer’s
saline.

a) To carry out experiments using specimen immersion;
b) To investigate the electrochemical corrosion in Ringer’s saline.

3. To investigate the corrosion destruction of AISI 321 steel laser-molten layers in
Ringer’s saline.

4. To investigate the electrochemical corrosion of AISI 321 steel laser-molten layers in
artificial saliva.

a) To investigate steel corrosion behavior in high acidity artificial saliva;
b) To make a comparative analysis of the electrochemical corrosion in artificial saliva
of various acidity.

The dissertation is structured as follows:

Chapter 1 provides a literature review of the application of lasers and laser technologies
in modern dentistry, stainless steels for biomedical applications and the corrosion of stainless
steels. It has been established that in the context of the implementation of laser technologies for
the production of personalized implants from biocompatible metals and alloys, it is necessary
to conduct studies of the microstructure in the zones of laser impact and its influence on the
operational properties, in particular the corrosion resistance in biological fluids.

Chapter 2 describes the materials used and methods of the conducted research.

In Chapter 3, the microstructure of AISI 321 steel after laser melting of the surface is
investigated and a comparison is made with the microstructure of the untreated material.

In Chapter 4, the corrosion behavior of the base metal and laser melted layers of austenitic
AISI 321 steel in physiological Ringer's solution is investigated. Two types of experiments were
carried out - by immersing the samples in the corrosion. environment for a period of 3 months
and electrochemical corrosion.

In Chapter 5, the destruction of the base metal and laser-melted layers of austenitic steel
AISI 321 after electrochemical corrosion tests in physiological Ringer's solution is studied. An
analysis of the surface morphology and the development of corrosion pitting in the depth of the

metal is made.



In Chapter 6, the electrochemical corrosion of laser-melted layers of austenitic stainless
steel AISI 321 after tests in artificial saliva (AS) with different acidity: pH 5.6 and pH 6.5 is
studied.

At the end of the dissertation, the general conclusions from the conducted research are
formulated, as well as the scientific and applied contributions of an original and confirmatory

nature.

Ioka3zaTen B4. XaOuiuraumoHeH TPy = HAYYHH IMyOJIUKAIIUU B U3aHMS,
KOHUTO ca pedepvpaHy M HHIEKCHPAHHU B CBETOBHOU3BECTHH 0a3M JaHHHU C
Hay4yHa uH@opmanus (Web of Science u Scopus)

B4.1. H.K. IlanoBa, K.T. Hukonosa, T./l. JlukoBa, Ananruz na cvepemennu mexuonoeuu 3a 3D
neuam Ha GapmayeemuuHu NpooyKkmu 3a nepcoHaruzupana meouyuna: 0O030p;
JAMME/AMSE International OCSCO World. Journal of Achievements in Materials and
Manufacturing Engineering Press, Archives of Materials Science and Engineering, 2025,
tom: 132(1), ctp. 29-40. DOI:  https://doi.org/10.5604/01.3001.0055.2154,
GICID:01.3001.0055.2154 Scopus Q3

Llen: Ha Ta3u cTaTUsA € Ja Ce HAIlpaBU aHAJIU3 HA CbBPEMEHHUTE TeXHoJoruu 3a 3D neuar
Ha (apMaleBTUYHU MPOAYKTH 32 IEPCOHATU3UPAHA MEIUIIMHA.

Huzaitn/meTononorus/moaxon: HanpaseH e nperyien Ha ocHOBHUTE MeToau 3a 3D meuar,
W3IMOI3BaHU BbB (hapMalleBTUIHUTE TEXHOJIOTUU. Pa3riexxaaT ce OCHOBHUTE BHIOBE MIEYATHU
TBBP/U JIEKapCTBEHHU (GOPMHU, 3a€HO C OCHOBHUTE MPEIUMCTBA U HeAocTaThlM Ha 3D nevara
B CPaBHEHME C KOHBEHIIMOHAJIHOTO IPOM3BOJACTBO Ha JIEKApCTBA. Bcexkn MeTon € oleHeH 1o
OTHOIIICHHWE HA NMPUHLMUIUTE Ha paboTa, CbBMECTUMOCTTAa Ha MaTepUajuTe, MpeIuMCTBaTa U
OrpaHUYCHUSTA.

Pesynratu: Paskputo e, ue crepeonmurtorpadusata (SLA), ceneKTHBHOTO Ja3epHO
cuHTepoBaHe (SLS), Moaenupanero ¢ oriarane upe3 ciusane (FDM), macTuneHo-cTpyHHUAT
neyat (IJP) u monyrBBpaara exctpysus (SSE) ca nali-noaxomsmure 3D neyatHu mpoiecH 3a
MIPOU3BOJICTBO Ha (hapMalleBTUYHU MPOAyKTH. KoMOMHAIHSITA OT ABAa METO/a OCUTYpsiBA TIO-
n00pu pe3ynaTaTH, KakTo € WIIOCTPUPAHO ¢ MPUMEPH 32 OCHOBHHUTE BHJIOBE MEYaTHH TBHPIU
JeKapcTBeHH (POpPMHL.

OrpaHnyueHHs/MOCISIUIN Ha U3ciieBaneTo: TexHnonoruute 3a 3D meyat 3a mpou3BOIACTBO
Ha (QapMaleBTUYHN TMPOIYKTH TMPEACTABIT HAKOIKO OTrPaHUYCHUs, KaTo HaIlpuMep:
HEpPaBHOMEpPHA T'€OMETPUSl U IOPECTH CTPYKTYPH, KOETO Hajara MpOU3BOJICTBOTO Ha IO-
rOJIeMH W HETIPaBWJIHU JICKAPCTBEHH (POPMH, 3a J1a C€ OCUTYPH HEOOXOAMMOTO JIEKAPCTBEHO
HaTOBapBaHE 3a MalMeHTa; pa3rpaKaaHe Ha TEPMOJAOMIHHU JIEKapcTBa 1o Bpeme Ha FDM
mpolieca; MOBUIEHA TBBPAOCT Ha mpowusBeneHuTe upe3 FDM TtabieTku, KoeTo HapyuiaBa
0CBOOOKaBaHETO Ha JIEKAPCTBOTO.

[IpakTudecku nocieauiy: Y ChbBBPIIEHCTBAHUTE TeXHONOrMM 3a 3D mewar mpemmarat
BB3MOXHOCT 32 JIECHO ITPOM3BOJICTBO Ha HOBU ()OPMYJIMPOBKH Upe3 MPOCTU MOIU(PUKAIIIK HA
nu3aiiHa B coTyepa, B CpaBHEHHE C KOHBEHIIMOHAJIHOTO IMPOM3BOJACTBO. Te€ MO3BOJISABAT
MPOCKTUPAHETO HA T'bBKaBU (DOPMYTUPOBKU ChC CIOKHU HPOPHUIM HAa OCBOOOXKHAaBaHE U
MEePCOHANM3UPAHO MPOU3BOACTBO Ha JIeKapCcTBEHU (HOpMHU, CHOOpPa3eHH C WHAUBUAYATHUTE
HYX/I1 Ha MalUEHTUTE.




OpuruHanHOCT/CTOWHOCT: 3D medaThT ce ouepraBa Kato TpaHChOpMHUpAIa TEXHOIOTHS
BBB (DapMaleBTHYHOTO MPOU3BOJICTBO, MTO3BOJISBAMKH MPOU3BOJICTBOTO HA MEPCOHATU3UPAHU
JIEKapCTBeHH (POPMU C TPEIU3HO 3apeKIaHe Ha JIGKAPCTBOTO, IEPCOHATM3UPAHH TPOPUIH Ha
0CBOOOXKIaBaHE U CIOXKHU reomeTpu. [IpernensT He camo 00600111aBa OCHOBHUTE MPHUIIOKHUMHU
TEXHUKM, HO U IIOJYepTaBa HAW-NIPENOPBUUTEIHUTE METOAM 34 IEPCOHAIU3UPAHA
(dbapmakoTepanusi. YHHUBEpCATHOCTTa M ajanTuBHOcTTa Ha 3D mewata mnpegocTaBsT
o0eIraBaiy pemeHus 3a MepcoHaTu3upaHa Tepamnus, IPOU3BOACTBO Ha JIEKAPCTBA 32 CICIIHU
Cllydyau W TOJO0OpEHO CIa3BaHEe Ha NPEANHUCAHHMATAa OT CTpaHa Ha MAIMEHTHTE, KOETO €
3HAYUTCIIHA CTHhIIKA KbM I[CI.[GHTpaJII/I?)I/IpaHO, JUTUTATHO q)apMaLICBTI/I‘-IHO HpOI/ISBOILCTBO.

B4.1. N.K. Panova, K.T. Nikolova, T.D. Dikova, Analysis of advanced technologies for 3D
printing of pharmaceutical products for personalized medicine: A review;
JAMME/AMSE International OCSCO World. Journal of Achievements in Materials and
Manufacturing Engineering Press, Archives of Materials Science and Engineering, 2025,
Volume:  132(1), p.29-40. DOI:  https://doi.org/10.5604/01.3001.0055.2154,
GICID:01.3001.0055.2154 Scopus Q3

Purpose: of this paper is to make an analysis of the advanced technologies for 3D printing
of pharmaceutical products for personalised medicine.

Design/methodology/approach: A review of the basic 3D printing methods used in
pharmaceutical technologies is conducted. The main types of printed solid dosage forms are
examined, along with the primary advantages and disadvantages of 3D printing compared to
conventional drug production. Each method is evaluated in terms of working principles,
material compatibility, advantages, and limitations.

Findings: Revealed that stereolithography (SLA), selective laser sintering (SLS), fused
deposition modelling (FDM), ink-jet printing (IJP), and semi-solid extrusion (SSE) are the most
suitable 3D printing processes for producing pharmaceutical products. The combination of two
methods ensures better results, as illustrated by examples of the main types of printed solid
dosage forms.

Research limitations/implications: The 3D printing technologies for production of
pharmaceutical products present several limitations such as: uneven geometries and porous
structures, necessitating the fabrication of larger and irregular dosage forms to ensure the
required drug load for the patient; degradation of thermolabile drugs during FDM process;
increased hardness of FDM produced tablets impairing drug release.

Practical implications: The advanced 3D printing technologies offer the ability to produce
new formulations easily through simple design modifications in software, compared to
conventional manufacturing. They enable the design of flexible formulations with complex
release profiles and the personalised production of dosage forms tailored to individual patients.

Originality/value: 3D printing has emerged as a transformative technology in
pharmaceutical manufacturing, enabling the production of personalised dosage forms with
precise drug loading, tailored release profiles, and complex geometries. The review not only
summarises the main applicable techniques but also highlights the most recommended methods
for personalized pharmacotherapy. The versatility and adaptability of 3D printing provide
promising solutions for personalised therapy, emergency drug manufacturing, and enhanced
patient compliance, marking a significant step toward decentralised, digital pharmaceutical
production.




B4.2. Ilanka JluxkoBa, Haraauua IlanoBa, Koposuonno paspywasane 6 OUOI02UYHU
MeyHOCmU HA NA3ePHO PA3MONEeHd NO8bPXHOCM om Hepwviicoaema cmomana AISI 321,
Procedia Structural Integrity, TOM 68, 2025, CTp. 99-105.
https://doi.org/10.1016/j.prostr.2025.06.028 Scopus SJR

Ilenta Ha HACTOAIIOTO HM3CJIEIBAHE € Ja CE HW3CIeABA pa3pyllaBaHETO Ha JIa3epHO
pasroneHn TOBBPXHOCTH OT ctoMaHa AISI 321 mpu kopo3usi B ABa BHUIAa OUOJOTUYHH
TEUYHOCTH: M3KyCTBeHa citoHKa (AS) ¢ pasnuuna kucenuHHocT (pH 5,6 u 6,5) u pa3TBOp Ha
Punrep. [loBppxHOCTTa Ha MPU3MATUYHUTE MPOOH € pasTorneHa ¢ HenpekbcHaT CO2 nazep ¢
pa3NuYHU  peXUMHU. Pa3TomeHuTe NOBBPXHOCTH Ca MOIJIOKEHH Ha eIeKTPOXUMHUYEH
KOPO3HOHEH TeCT B OMOJIOrMYHU TeUHOCTU. KOpPO3MOHHOTO pa3pyliaBaHe Ha MOBbPXHOCTUTE €
n3cnensano upes OM, SEM u EDX ananu3. YcTaHOBEHO €, Y€ HE3aBUCHUMO OT BHJA U
KHUCEIMHHOCTTA Ha Cpe/iaTa, BbpXY MOBBPXHOCTTA HA MPOOUTE MPOTUYAT BA BUAA KOPOSHOHHH
MpoLecH - NUTHUHT U mpouenHa. Ha moBbpxHOCTTAa Ha BCHYKM MpoOM ca HaOI0IaBaHU
KOPO3MOHHHU SIMH C paszianuHa ¢popma u pazmepu. Y B 1BeTe KOPOZMOHHM CPENH, IMUTE BBPXY
HeoOpaboTeHaTa CTOMaHEeHa MOBBPXHOCT C€ XapaKTepu3upar ¢ HempaBwiIHa (Gopma, TIaaku
crenn U pasmepu Mexay 10-300 um. [loxkato Te3u BBbpPXY IMOBBPXHOCTTA Ha Ja3epHO
pa3TorneHUTe clioeBe uMar 3ao0ieHa ¢gopma, pazmepu 10-400 pm, mo-manka abiaOoYMHA U
rpanaBu creHH. KOpo3moHHOTO paspyliaBaHe B AbJIOOYMHA HAa MOBBPXHOCTHHUS CIOW Ha
Ja3epHO 0O0paboTeHaTa CTOMaHa € MJICHTUYHO - CEJIEKTUBHO, TJIABHO Ype3 pa3pyllaBaHe Ha
KOpPO3MOHHO HeycToiumBara O-¢eputHa (¢aza. HeiiHara MuKpOCTpyKTypa ompenens
MOpGoJIOTHATa HA KOPO3HOHHHUTE SIMH, XapaKTepHU3Hpalla ce ¢ HelpaBuiHa (Gopma U rojsma
nwsioounHa (50-300 pm) B moBBpXHOCTTA Ha oOpaboTeHata ctomana u miIUTKH (40-100 pm)
PaBHOOCHU SIMU BBPXY Ja3epHO pa3TorneHure cioese. OT riejHa ToUuka Ha yCTOHYMBOCTTA HA
KOPO3MOHHO pa3pylllaBaHe, Ja3epHOTO MOBBPXHOCTHO pa3TomsiBaHe Ha cromaHa AISI 321
nonoOpsiBa yCJIOBUATA 3a TOBHIIEHA MABJATOTPAWHOCT HAa 3BOHUTE W HMIUIAHTHUTE
KOHCTPYKLHUU.

B4.2. Tsanka Dikova, Natalina Panova, Corrosion failure in biological fluids of laser melted
surface of AISI 321 stainless steel, Procedia Structural Integrity, Volume 68, 2025, Pages
99-105. https://doi.org/10.1016/j.prostr.2025.06.028 Scopus SJR

The aim of the present study is to investigate the failure of laser melted surfaces of AISI
321 steel under corrosion in two types of biological fluids: artificial saliva (AS) with different
acidity (pH 5,6 and 6,5) and Ringer’s solution. The surface of prismatic samples was melted by
continuous CO> laser with different regimes. The melted surfaces were subjected to
electrochemical corrosion test in biological fluids. The corrosion failure on the surfaces was
investigated by OM, SEM and EDX analysis. It was found that regardless of the type and acidity
of the environment, two types of corrosion processes took place on the samples’ surface - pitting
and crevice. Corrosion pits of different shape and sizes were observed on the surface of all
samples. In both corrosion media, the pits on the untreated steel surface were characterized with
irregular shape, smooth walls and sizes between 10-300 um. While these on the surface of the
laser-melted layers had a rounded shape, sizes of 10-400 um, less depth and rough walls. The
corrosion failure in depth of the surface layer of wrought and laser treated steel was identical —
selective, mainly by destruction of the corrosion non-resistant o-ferrite phase. Its microstructure
defined the corrosion pits morphology, characterizing with irregular shape and great depth (50-
300 um) in the wrought steel surface and shallow (40-100 um) equiaxed pits on the laser melted



layers. From the point of view of resistance to corrosion failure, laser surface melting of AISI
321 steel improves conditions for enhanced durability of the dental and implant constructions.

B4.3. [luxosa, T.; llanoBa, H. Mexanusvm na paspywasamne na 1a3epHo pasmonenu cioese om
aycmeHumua Hepvocoaema cmomana AISI 321 cned enekmpoxumuuna Kopo3us 8
pasmeop Ha Puneep. Processes 2025, 13, 3116. https://doi.org/10.3390/pr13103116
WOS Q3, Scopus Q2

[lenra Ha HACTOALIOTO M3CJENBAaHE € Ja Ce M3CleABa MEXaHU3MBT 3aJ] KOPO3UOHHOTO
paspyiiaBaHe B jazepHo pasrorneHu cioeBe (LML) or aycTteHuTHa HephxkIaemMa CTOMaHa
AISI 321 cnex enekTpoXuMHYHa KOpo3HWsi B pa3TBop Ha Punrep. Mopdomnoruara Ha
MOBBPXHOCTTA, MHKPOCTPYKTypaTa, XHUMHUYHHUST CbCTaB, pa3MEpUTe Ha 3bpHaTa U
opueHTanusTa ce uzydanar ¢ nomomra Ha OM, SEM, EDS u EBSD. beuie notBbspaeHo, ue (1)
OCHOBHHMAT MEXaHMU3BM 33]] KOPO3MOHHOTO pa3pyllaBaHe € HICHTHYEH MEeXy HeoOpadoTeHaTa
U Ja3epHO pa3TolleHaTa CTOMaHa, T.. CEJeKTUBHOTO pa3pyllaBaHe Ha ¢azaTa C MO-HUCKa
YCTOMUYMBOCT Ha KOpo3us (d-peput) nox popmara Ha siMH, U (2) MopdosiorusiTa u pa3mMepbT Ha
KOPO3MOHHUTE SIMU Ca Pa3IUYHU, KAaKTO € ONpeJeNieHO upe3 MopdoiorusaTa Ha d-pepurta, ¢
TECHHM JBJIOOKH SIMH C HepaBHa (opMa, HaONIOJaBaHW Ha MOBBPXHOCTTA Ha oOpaboTeHara
CTOMaHa W 3a00JIeHH TO-TUIUTKH sMH, KOuTo ce Bmxkaar B LML. [Ipemyoxen e ciemHust
MEXaHM3bM 110 OTHOILIEHHE Ha KOPO3MOHHOTO paspymaBaHe B LML: (1) mbpBOoHauaiHOTO
paspymraBaHe Ha o-pepura; (2) oOpa3yBaHe Ha ayCTCHUTHA JICHIPUTHA Mpexa; (3) MEXaHUIHO
CUyNBaHE HAa AyCTCHUTHHU JCHIPUTU M oOpa3yBaHEe Ha siMU; M (4) pacTex Ha sSMU BBTpE B
3ppHOTO. HabmiomaBa ce ciiegHata Bpb3Ka MEXIY pPa3BUTHETO HAa KOPO3MOHHATa siMa H
opueHtanmsITa Ha neHaputa B LML: (1) B pa3romenara 30Ha, ¢ ocM Ha JCHIPUTA,
NEPIEHIUKYJIIPHU UM HAKJIIOHEHH KbM ITOBBPXHOCTTA, KOPO3UOHHATA SIMA PACTE B 3bPHOTO.
(2) Ha rpanunara Ha pa3romneHara 30oHa/ocHoBHHs MeTan (MZ/BM), ¢ ocu Ha ACHIPUTHTE,
yCHOpeIHU Ha MOBBPXHOCTTA, KOPO3MOHHATA SIMa Ce pa3BHBa B 3aCE€rHararta oT TOIUIMHA 30Ha,
10 TIPOTEXKEHNE Ha TpaHuiiata Ha MZ/BM

B4.3. Dikova, T.; Panova, N. Destruction Mechanism of Laser Melted Layers of AISI 321
Austenitic Stainless Steel After FElectrochemical Corrosion in Ringer’s Solution.
Processes 2025, 13, 3116. https://doi.org/10.3390/pr13103116 WOS Q3, Scopus Q2

The aim of the present study is to investigate the mechanism behind corrosion destruction
in laser-melted layers (LMLs) of AISI 321 austenitic stainless steel after electrochemical
corrosion in Ringer’s solution. Surface morphology, microstructure, chemical composition,
grain sizes, and orientation are studied using OM, SEM, EDS, and EBSD. It was confirmed that
(1) the main mechanism behind corrosion destruction is identical between untreated and laser-
melted steel, i.e., the selective destruction of the lower corrosion resistance phase (3-ferrite) in
the form of pits, and (2) the morphology and size of corrosion pits are different, as determined
via o-ferrite morphology, with narrow deep pits of uneven shape observed on the surface of
wrought steel and rounded shallower pits seen in LML. The following mechanism is proposed
with regard to corrosion destruction in LML: (1) the initial destruction of d-ferrite; (2) the
formation of an austenitic dendrite network; (3) the mechanical fracture of austenitic dendrites
and pit formation; and (4) the growth of pits inside the grain. The following relationship
between corrosion pit development and dendrite orientation in the LML is observed: (1) In the
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melted zone, with dendrite axes perpendicular to or inclined toward the surface, the corrosion
pit grows within the grain. (2) At the melted zone/base metal (MZ/BM) boundary, with dendrite
axes parallel to the surface, the corrosion pit develops in the heat-affected zone, along the
MZ/BM boundary

B4.4. Iletkosa, H.; Hukonosa, K.; I'enuesa, I'.; ['epacumona, A.; KoBauesa, /|.; [lanoBa, H.;
Brnagumuposa, C. Bausnue na paziuunu xuopoxoaouou svpxy Ca(ll)-aneunamuu nepnu,
cvovporcawu  ekcmpakmu om  Arthrospira platensis, 2024, Bulgarian Chemical
Communications, 56, Ne D1, 158-162. DOI:10.34049/bcc.56.D.S1P72. Scopus Q4

ANrMHaTBT MOXe Ja ObJe NPUIOKEH B XPaHUTETHU MaTpuld U (papMaleBTUYHH
NPOAYKTH 32 €(PEKTHBHO KalCylHWpaHe Ha OMOAKTHBHU CHEIUHEHUS WM KaTO JICKApCTBEH
HocuTen. B Hacrosmoro wuscienBaHe (UKOLMAHUH, H30JMpaH oT cyxa Arthrospira
platensis/Spirulina e kancynupaH B anruHaTHH repid. LlenTa Ha HACTOSIIIOTO W3CIEABaHE € J1a
ce OleHU e(eKTHT Ha PA3IUYHU XUIPOKOJIOUIN (MHYJIMH, NMEKTUH M Tyap) HpU Pa3IudHU
croiiHocT Ha pH u Temmeparypu BBPXY ChABPKAHHETO Ha (PUKOLMAHWH B AJTHMHATHHUTE
nepiau. AIruHaTHUTe MUKpocdepu ca odpasyBanu ¢ 1% HaTpues anruHat, 6% 3axaposa, 1%
¢uKonraHuH U U30paHU XUAPOKOJIOUAM, KATO HEYyTPaAHH MOJU3axapuan (MHYIMH U Tyap) U
aHUOHHU XeTepornonnzaxapuau (nektuH). OCBeH TOBa € OICHEH JUaMEThbPbT HAa aJrMHAT-
(buKOIMaHMHOBHTE MEPJIH ChC WU 0e3 xuapokononau. /J{obaBsHeTo Ha 3axapo3a U UHYJIHH B
KOHIIEHTpauusi oT 6% KbM alruHaT-(GUKOIMAaHUHOBU NEpiH, ChbXpaHsBaHu npu 25 u 37 °C,
MO0Ka3Ba Hall-BHCOKO ChIbpiKaHuE Ha (PUKoIMaHuH. 3arybara Ha (UKOLMAHUH € He3HAUYUTeHa
npu pH 6 u pH 9, cboTBeTHO, 0OCOOEHO KOraTo KbM alrMHaTHaTa Marpuna ca gobasenu 0,8%
nekTuH win 6% unynuH. PeHTreHoBo nu¢pakiMOHHHUS aHAIM3 HAa BCUYKHU TEpJIM IOKa3Ba
amMop(HU I'bpOUIN, PA3MOJIOKEHH O PA3TUYHU BIIIH, B 3aBUCUMOCT OT BHJa Ha YACTHUIIUTE
Ha XHJpokojouaa. HacTtosmoTo u3cieBaHe OLEHsBa MOTEHIMAla Ha aJrMHATHU MEpiu C
(GbUKOIMaHUH, TEKTWH, Tyap M WHYIWH, 3a ymorpeba B XpaHUTETHH U (apMaleBTUYHU
MPOJYKTH.

B4.4. 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
D1, 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,
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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.

B4.5. Mycrakoga, I1.; Munkosa, U.; ['opanosa, 3.; Hukxonosa, K.; bByxanosa, /I.; ['enuesa, I'.;
I'epacumona, A.; IlanoBa, H. Hnosamusnu npunoscenuss na Spirulina platensis L. u
Qurxoyuarur 6 XxpanumenHu NPOOYKmMu. egpekmu 8bpxy Kauecmeomo Ha NAHOUUNAHUMe
mopmu. 2025, Bulgarian Chemical Communications, 57, Ne Special Issue A, 57-62.
DOI:10.34049/bcc.57.A.MU13. Scopus Q4

OU3NKOXMMUYHHUTE CBOWCTBA HA Mb(UHUTE, CHABPIKALIM PA3IUYHU KOHLIEHTPALUH Ha
Spirulina platensis L. (1%, 3% u 6%), 06s1xa olleHEHH U CpAaBHEHU C KOHTPOJHUTE MBbOUHU.
Jlo6asstHeTo Ha Spirulina platensis yBennun crienu(puIHOTO TETI0 1 00eMa Ha Mb(UHHUTE, KaTo
Hail-BuCOK 00eM ce HaboAaBa pu MbQUHUTE, Chabpxaiy 1% cnupynuna. pH Ha MbuHUTE
OCTaHa HEYTPAJTHO BB BCHUKH MPOOHU, TOKATO KAMAIUTETHT 3a aOCOpOIMs Ha BOJa HAMAJIS C
yBelIMYaBaHE Ha KOHIIGHTpauusATa Ha cnupyiauHa. ChbIbpKaHMETO Ha TIeneN IoKasza
3HAYUTEIHO YBEIWYCHHE, OCOOEHO MpPU MO-BUCOKH KOHIEHTpAIMM Ha CIUPYIHWHA, KOETO
[I0Ka3Ba ITOBHUIIABAHE HA MUHEPATHOTO ChAbpXkKaHUE Ha MbOuHHUTE. CEH30pHUAT aHaIN3
pa3Kkpu NoJ00pEH LBAT, apoMaT U BKyC pu 6% crnupyinuHa, Bbipeku ue Mbhuuute ¢ 1% u 3%
CIMPYJIMHA TI0Ka3axa M0-BUCOKH Pe3yNITaTH 3a popMa U eTHOPOJHOCT Ha nopuTe. I1o mogoben
HAYMH, BKJIOYBAHETO Ha (MKOIMAHUH JOBEAE O HaMaJlsBaHE Ha OTHOCUTENIHaTa Maca,
abcopOuusaTa Ha Boja M oOeMa, KaTo CHIIEBPEMEHHO MOJO00pHW IBETa, apoMara M OOLIUTe
CEH30PHM XapaKTePUCTUKA B CpPaBHEHHE C KOHTposara. L[BEeTOBMAT aHanm3, HM3MOJI3BAIL
cuctemarta CIELab, He mokasa 3HaUMTEIIHA pa3iuKa B CBETIIOTaTa MKy €KCIIEPUMEHTATHUTE
Y KOHTPOJHHTE MPOOH, BBIPEKH Y€ YSPBEHUST KOMIIOHEHT (a*) Oelie 3HaYnTeTHO HaMaleH B
MB(QHUHUTE ChC CIUPYJIMHA U pUKOLMaHuH. Pe3ynraTtute mokassar, ye kakto Spirulina platensis
L., Taka ¥ (PMKOIIMAHUHBT 3HAYUTEIIHO N1OA00PSABAT XPAaHUTEIHUTE U CEH30PHUTE CBOMCTBA Ha
MBb(QUHUTE, OCUTYpsABAHKUW (YHKIMOHAJIEH M €CTeTHMYECKH IPUBJIEKATEJICH XpaHUTEICH

IIPOJYKT.

B4.5. 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, 57, Ne Special Issue A, 57-62.
DOI:10.34049/bcc.57.A.MU13. Scopus Q4

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 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,
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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.

B4.6. Credan CredanoB, Bemmuka AnmonoBa, Hartaauna IlanoBa, Tunko EdTtumos,
KpbcTena HukonoBa; OnTuyHu CBOKMCTBA M XMMUYEH ChCTAaB HA KOHOMEHO Maciio; 2025,
Pharmacia 72: 1-8; https://doi.org/10.3897/pharmacia.72.e160998, WOS Q4; Scopus

Q2

CrtyneHo mpecoBaHO KOHOIIEHO Macio, MOJyd4eHo oT pacteHuero Cannabis sativa,
ChJIbPKa MHOTO TOJIC3HH OMOAKTHBHH BEIIECTBA. TOBa M3CJIEBAHE MMa 3a e Ja M3CJIeBa
ChCTaBa Ha MACTHUTE KHUCEJIMHHM M ONTUYHUTE CBOICTBAa Ha KOHOIIEHOTO MAacllo, KOETO ce
M3I0I3Ba KaTo 0a30BO Maciio 3a ¢apMaleBTUIHH MPUIOKEHHs. 32 MOCTUTaHE HAa TIOCTABCHUTE
[EeJM ca TMPWIOKEHH Tra30xpoMarorpapcku MeToau, (PIyopecleHTHA CHEKTPOCKOMUS |
CHEKTPOCKONUSl BbB BUAMMHMS Auana3oH. B mpobara mpeoOianaBaT HEHACUTEHU MAaCTHU
KHCEJIMHH, JOKAaTO HacHTeHHUTE ca camo 9,67%. OT MOHOHEGHACUTCHUTE MACTHH KHCCIMHH
oJieMHOBaTa KucenwHa mpeodnagaBa ¢ 24,02%. OT MOTMHEHACUTEHUTE MACTHH KHCEIUHU
JUHOJIEHOBaTa KHcelnHa mpeobnanaBa ¢ 53,25%. Creponute u ButamuH E ca cbhoTBETHO
1,75% n 0,5%. KonopuMeTpuuHHUTE XapaKTEPUCTUKU Ca OINpPEACIECHU B KOJIOPUMETPUYHATA
cucrema CIELab. [Ipo6ata € OTHOCHUTETHO CBETIIa 32 KOHOIIEHO MAcCJIo, ¢ IpeoOIaaaBarl sKbIT
KOMITOHEHT U cjab yepBeH OTTeHbK. MacoTo ce XapakTepu3upa ¢ HUCKa CBETJIOTAa U bI'bJl Ha
oTTeHbKa, Onm3bk 10 90 rpamyca. DIyopecHeHTHUSAT E€MUCHOHEH CHEKThp IO0Ka3Ba, 3a
IBJDKMHA Ha BRJIHATA Ha BB30YxaaHe oT 320 nm, TpH SICHO U3pa3eHU EMUCHOHHU O0JIACTH: UK
B obmactra 400—473 nm; BTopu nuk B obmactra 500-520 nm; u Tpetn nuk B obmacrra 670—
760 nm.

B4.6. Stefan Stefanov, Velichka Andonova, Natalina Panova, Tinko Eftimov, Krastena
Nikolova; Optical properties and chemical composition of hemp oil; 2025, Pharmacia 72:
1-8; https://doi.org/10.3897/pharmacia.72.e160998, WOS Q4; Scopus Q2

Cold-pressed Hemp oil, obtained from the Cannabis sativa plant, contains many beneficial
bioactive substances. This study aims to investigate the fatty acid composition and optical
properties of hemp oil, which is used as a base oil for pharmaceutical applications. To realize
the set goals, gas-chromatographic methods, fluorescence spectroscopy, and spectroscopy in
the visible range were applied. Unsaturated fatty acids predominate in the sample, while the
saturated ones are only 9.67%. Of the monounsaturated fatty acids, oleic acid predominates at
24.02%. Of the polyunsaturated fatty acids, linolenic acid predominates at 53.25%. Sterols and
vitamin E are 1.75% and 0.5%, respectively. The colorimetric characteristics were determined
in the CIELab colorimetric system. The sample is relatively light for hemp oil, with a
predominant yellow component and a weak red hue. Low lightness and a hue angle close to 90
degrees characterized the oil. The fluorescence emission spectrum shows, for an excitation
wavelength of 320 nm, three distinct emission regions: a peak in the 400473 nm region; a
second peak in the 500—-520 nm region; and a third peak in the 670—760 nm region.
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B4.7. Kpbscrena Huxonosa, Hatanuuna IlanoBa, Anenus ['epacumoBa, FOnuan TymbGapcku,
NBan MBano, Npaiina [unueBa, Kpuctuna I[BetkoBa, Anekcanabp Ilames, [Mans
I'enueBa; OLJEHKA HA XUMHUYHUA CHhCTAB U FUOJIOTUYHATA AKTUBHOCT
HA ETEPUYHO MACJIO OT BBJIITAPCKU bHAJI PABHEL] (ACHILLEA
MILLEFOLIUM L.), Journal of Chemical Technology and Metallurgy, 2026, 61(1): 43-
52, https://doi.org/10.59957/jctm.v61.11.2026.4 Scopus (SJR) (Q3)

HacrosmoTto n3cnensaHe uMaiie 3a el Ja U3CleBa XUMUYHUS CbCTAaB U OMOJIOrMYHATA
aKTUBHOCT Ha eTepU4YHOTO Macio oT Osu1 paBHer (Achillea millefolium) ot Bboarapus.
W3nomsBanu ca razoBa xpomartorpagusi-maccuekrpomerpust (GC-MS), TexHUKa Ha ITBJIHO
orpaxxenue u peHtreHona (ayopecuennus (TXRF), antrnokcugantHa aktuBHOCT (ABTS u
DPPH metonn) u TecToBe 3a aHTUMHKPOOHA aKTUBHOCT. Upe3 ontuMusupana nporenypa ¢ Ga
KaTo BBTPEIIEH CTaHAapT Osxa KOJIMYECTBEHO OIpeesieHH TpuHaaeceT eneMenTa - S, Cl, K,
Ca, Cr, Mn, Fe, Ni, Cu, Zn, Se u Br. Haii-Bucokure KoHIIeHTpauu ca HabmonaBanu 3a S, Ca
u Fe (12,35 - 7,26 mg kg™'), cneaganu ot Cl, K, Ni, Cu u Zn (2,23 - 0,53 mg kg-1).
JloMuHMpamuTe chenuHeHus, uaeHTugumupanun ype3 GCMS ananus, ca MOHOTEPIIEHOBH
BBIJIEBOJOPOIH, OT KOUTO MpeodnanaBar a-nmuHeH (41,29%) u B-nunen (27,15%), mumoHeH u
p-uuMmeH. MetonbsT ABTS noka3Ba ymepeHa crerneH Ha paaukainoBa HeyTpanuzauus ¢ [C50
croitHoct oT 9,15 + 0,01 pg mL-1, nokaro metoxbT DPPH uma 3nauntenno no-uucka IC50 ot
205,00 + 0,03 pg mL-1, koeTo nmokas3Ba CeIEeKTHBHA aHTHOKCHUIAHTHA AKTUBHOCT B 3aBUCUMOCT
OT BHJA Ha pajukamure. MakcUMamHOTO MHXuOWpaHe, HaOmogaBaHo mpu 100 pg mL-1,
noctura 95,13% ¢ merona ABTS u 29,82% c meroga DPPH. EtepuunoTo Macio oT Obarapcku
paBHEll MOKa3Ba yMEpEeHa aKTHUBHOCT cpelly Hskou I'pam-orpuuarennu Oakrepuu, karo K.
pneumoniae, 1 c1aba HHXUOMpAIA aKTUBHOCT CpeIly APYrd maTorenu, karo Staphylococcus
aureus u Escherichia coli. He moka3Ba aktuBHOCT cpemry mieceHute Aspergillus niger u
Aspergillus flavus.

B4.7. Krastena Nikolova, Natalina Panova, Anelia Gerasimova, Yulian Tumbarski, Ivan
Ivanov, Ivayla Dincheva, Christina Tzvetkova, Alexander Pashev, Galia Gentscheva;
ASSESSMENT OF THE CHEMICAL COMPOSITION AND BIOLOGICAL ACTIVITY
OF ESSENTIAL OIL FROM BULGARIAN YARROW (ACHILLEA MILLEFOLIUM L.),
Journal of Chemical Technology and Metallurgy, 2026, 61(1): 43-52,
https://doi.org/10.59957/jctm.v61.11.2026.4 Scopus (SJR) (Q3)

The present study aimed to investigate the chemical composition and biological activity of
yarrow essential oil (Achillea millefolium) from Bulgaria. Gas chromatography-mass
spectrometry (GC-MS) analysis, total reflection X-ray fluorescence (TXRF) technique,
antioxidant activity (ABTS and DPPH methods), antimicrobial activity tests were used.
Through an optimized procedure with Ga as an internal standard, thirteen elements - S, Cl, K,
Ca, Cr, Mn, Fe, Ni, Cu, Zn, Se, and Br - were quantified. The highest concentrations were
observed for S, Ca, and Fe (12.35 - 7.26 mg kg™'), followed by CI, K, Ni, Cu, and Zn (2.23 -
0.53 mg kg-1). The dominant compounds identified by GCMS analysis are monoterpene
hydrocarbons, of which a-pinene (41.29 %) and B-pinene (27.15 %), limonene and p-cymene
are predominant. The ABTS method a moderate degree radical neutralization with an IC50
value 0f9.15+0.01 ug mL-1, while the DPPH method had a significantly lower IC50 of 205.00
+0.03 pg mL-1, indicating selective antioxidant activity depending on the type of radicals. The
maximum inhibition observed at 100 pg mL-1 reached 95.13 % with the ABTS method and
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29.82 % with the DPPH method. Bulgarian yarrow essential oil shows moderate activity against
some Gram-negative bacteria, such as K. pneumoniae. and weak inhibitory activity against
other pathogens, such as Staphylococcus aureus and Escherichia coli. It does not show activity
against the molds Aspergillus niger and Aspergillus flavus.

B4.8. Huxonosa, K.; IToncrosnosa, J1.; Jlnuesa, U.; I'enuena, I'.; ['epacumoBa, A.; IlaHnoBa,
H.; Eptumos, T.; Kocragunosa, O.; ®oy3ap, C.; Huuesa, J{. buoakmugnu xomnonenmu
6 aucmama na Moringa Oleifera u mexnume 3D mampuyu Ha 6v30ydcoane-eMucus,
ungpavepsenu u pamanosu cnexkmpu, 2025, Natural Product Communications, 2025, 20,
Ne 6, 1934578X251349296. DOI:10.1177/1934578X251349296. WOS Q4, Scopus Q3

Moringa oleifera ormaBHa ce KylITHBHpa B pa3IMYHU YacTH Ha CBETAa M MMa JOKa3aHHU
MIOJIC3HH CBOMCTBA M MPWIIOKEHUs. ToBa U3ciieqBaHe UMallle 3a el 1a MPOy4YHr MOTeHIHaIa Ha
HEIEeCTPYKTUBHUTE TeXHUKH (PamaHOBa 1 MH(ppauepBeHa CIIEKTPOCKOIHS) 3a ONpeessHe Ha
KaueCTBeHUS] METabOJIUTEH ChCTaB Ha Juctata Ha Moringa oleifera. 3a wm3crnenBane Ha
XMMUYHHUS CBhCTaB HA EKCTpaKTa € W3IMOJI3BaHa Ta3oBa Xpomartorpadus. 3a aHaau3 Ha
ONTUYHUTE CBOWCTBA M XHMMHUYHUTE TPyNH HAa EKCTpakTa OT JHCTaTa ca W3IMOJI3BaHU
UH(ppayepBeHa, paMaHOBA U (IyOPECLEHTHA CIIEKTPOCKONMs. 3a MoJyyaBaHe Ha MaTpULIUTE
Ha BB30YXKIaHE-eMHUCUS Ha €TAHOJOBHTE M METAHOJIOBHTE EKCTPaKTH Ha PACTEHUETO €
M3II0JI3BAHO CEJIEKTUBHO (PIIyOpeceHTHO BB30YXKAaHEe MPHU Pa3IHMYHU IBJDKHMHUA Ha BBJIHATA.
Marpunure Ha Bb30YyXKJaHE-eMUCHS pa3KpuUBaT JABE pa3nuuHu oOnactu: [IbpBara e B
muanazoHa 450-600 nm. Bropata e B aumamazona 650-775 nm. WupauepBenaTa
CIeKTpockonus wuiaeHTHU(uIMpa nukoBe B obmactta 3450-3200 cm™, cBbp3aHu ¢
XUAPOKCHWIHU TpymH, U okosio 2900 cm™, cebp3anu ¢ amuparaun C-H u CH2 Bubpanuu,
XapaKTepHHU 32 MacTHUTE KUCEIWHU B JucTaTa Ha Moringa oleifera. Iluxst npu 1625 cm™ e
cBbp3aH ¢ BuOpammute Ha pasrsarane C=O0O (aurHuHOBH cTpykTypu). HaOmonaBanu ca u
IIMKOBE, CHOTBETCTBAIM HA apOMaTHU NPBCTEHH U Jpyru. PamaHOBa CIEKTPOCKOMHS €
OTKpHJI1a BUOpai Ha METHJIOBH U METUJIEHOBH IpynH, pa3Tsrade C-C B alUKIMYHYU OCTaThIH,
BubOpanu C-C anpexunu u ap. Pezynrarure mokaspar, 4e €IHOBPEMEHHOTO M3IOJI3BaHE HA
Te3U TPU TEXHMKHM OCHUTYpsiBa OTJIMYHU PE3YJITaTH 3a KAYECTBEHUS ChCTaB Ha PACTCHHATA.
Marpunure 3a Bb30yXKAaHe-eMUCUsI MOTaT J1a ObAAT U3MOI3BAaHU B OBJEIIN U3CICABAHUS 3a
MOJIy4aBaHe Ha MPBCTOBU OTIEYATHIM HA PACTUTENHU €KCTPAKTU OT Pa3IMYHU PETHOHH Ha
CBETa 4ype3 Bb30YKJaHE B CHHATA YacT Ha BUIUMHUSA CIEKTHP.

B4.8. 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, Ne 6, 1934578X251349296.
DOI:10.1177/1934578X251349296. WOS Q4, 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, Raman, and fluorescence spectroscopy were used to
analyze the leaf extract's optical properties and chemical groups. Selective fluorescence

14



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—1 region, associated with
hydroxyl groups, and around 2900 cm—1, linked to aliphatic C-H and CH2 vibrations,
characteristic of fatty acids in the leaves of Moringa oleifera. The peak at 1625 cm—1 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.

B4.9. IOmusa dumutpoB Tymbapcku, iBan MBanoB, Muna IlenueBa, Hatanuna IlanoBa,
Kpbcrena Hukonosa; [lonudenonen cbcTaB M OMOJOrMYHA aKTUBHOCT Ha OBJITApCKU
npodu OT MPOMOJIUC C MOTEHUUANIHU (apManeBTUYHM npuioxenus; Food Science and
Applied Biotechnology, 2025, 8(2), 277-292, https://doi.org/10.30721/fsab2025.v8.12,
WOS CABI; Scopus Q3

[IpononuchT (mMueneH KiIei) € CI0KHO OHOJIOTMYHO BEIIECTBO, IMPOM3BEXKIAHO OT
MenoHocHa muena (Apis mellifera L.) 1 u3nonsBaHO KaTto €CTECTBEHO JEKApCTBO IMOPAIU
TEepaneBTUYHUTE CH CBOMCTBA. HacTosmoTro wu3cienBaHe uMaiie 3a [ed Ja HU3CIeaBa
(eHOMHOTO ChABPKAHKWE, AHTHOKCHJAHTHATa, MHXMOWTOpPHATA Ha aleTWIXOJIWHECTepasa,
AHTHXEMOJIMTUYHATA B €X ViVO POTUBOBB3NAIUTEIHATA aKTUBHOCT HA DMSO ekctpaktu ot
mect npo6u ot nponosuc (P1-P6) ot Tpu perrona Ha bearapus. DMSO ekcTpakTute noka3paT
croriHoct Ha TPC ot 189,30 no 290,80 mg GAE.g‘l, crortHoctr Ha TFC ot 64,41 mo 151,60
mg QE.g”! u 3naunTenna aHTHOKCHMAAHTHA akTHBHOCT (863,73 - 1799,22 mM TE.g"! upes
DPPH anamu3 u 796,86 - 1168,02 mM TE.g'1 ype3 FRAP anamu3). CroifHocTUTE Ha
uHXHOUTOpHATa akTUBHOCT Ha AChE mpu konnentparus ot 1 mg.ml™!' Bapupar mexay 40,12
u 46,44% (IC50 = 1,07 - 1,39 mgml'). Bcuuku eKcTpakTH IE€MOHCTPHPAT BHCOKA
AHTHXEMOJUTHYHA AKTUBHOCT, KOATO Y KoHIeHTpanus oT 0,5 mg.ml™! mokassa eputpormTHa
sammTa oT 76,28 - 8932% (IC50 = 0,06 - 0,14 mgml'). Pesyarature ot
MMYHOXHMCTOXMMHYHMS aHaIW3 Toka3BaT, 4ye ekctpaktu Pl, P2, P3, P4 u P6 mnortuckar
excpecusta Ha IL-18 u NOS3 B pasnmuuna crenen. [Ipobure P1 u P2 nanbinHO moTHckar
excripecuata Ha NOS3 W cuaHO HamalsiBaT MHTEH3MBHOCTTA Ha ekcrpecusara Ha IL-1[;
CJIEIOBATENTHO, TE€ UMAT Hali-BUCOKATa €X VIVO MPOTUBOBB3MAIUTEIHA aKTUBHOCT. Bb3 ocHOBa
Ha pe3ylTaTUTE MOXKEM Ja 3aKJII0YHUM, Y€ W3CIEABAHUTE MPOOU OT MPOMOJUC MPUTEKABAT
oOeriaBalll aHTUOKCHJAHTEH U TPOTUBOBB3NANNTENeH NoTeHuuan. CiaenoBaTesHo, Te MoraT Ja
HaMepAT MPUIIOKEHNUE KaTO MEePCIEKTUBHU TEPANleBTUYHH CPE/ICTBA.

B4.9. Yulian Dimitrov Tumbarski, Ivan Ivanov, Mina Pencheva, Natalina Panova, Krastena
Nikolova; Polyphenolic composition and biological activities of Bulgarian propolis
samples with potential pharmaceutical applications; Food Science and Applied
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Biotechnology, 2025, 8(2), 277-292, https://doi.org/10.30721/fsab2025.v8.i2, WOS
CABI; Scopus Q3

Propolis (bee glue) is a complex biological substance produced by honeybee (Apis
mellifera L.) and used as a natural remedy due to its therapeutic properties. The present research
aimed to investigate the phenolic content, antioxidant, acetylcholinesterase inhibitory,
antihemolytic, and ex vivo anti-inflammatory activities of DMSO extracts of six propolis
samples (P1-P6) from three regions of Bulgaria. The DMSO extracts exhibited TPC values
from 189.30 to 290.80 mg GAE.g"!, TFC values from 64.41 to 151.60 mg QE.g"! and significant
antioxidant activity (863.73 - 1799.22 mM TE.g"! by the DPPH assay, and 796.86 - 1168.02
mM TE.g"! by the FRAP assay). The values of AChE inhibitory activity at concentration of 1
mg.ml™! ranged between 40.12 and 46.44% (IC50 = 1.07 - 1.39 mg.ml™?). All extracts
demonstrated high antihemolytic activity, which at concentration of 0.5 mg.ml"' showed
erythrocyte protection of 76.28 - 89.32% (IC50 = 0.06 - 0.14 mg.ml™'). The results of the
immunohistochemical analysis showed that extracts P1, P2, P3, P4 and P6 suppressed the
expression of IL-1B and NOS3 in varying degree. The samples P1 and P2 completely
suppressed NOS3 expression and strongly reduced the intensity of IL-1p expression;
consequently, they had the highest ex vivo anti-inflammatory activity. Based on the results, we
can conclude that the investigated propolis samples possessed promising antioxidant and anti-
inflammatory potential. Therefore, they can find application as prospective therapeutic agents.

B4.10. MunkoBa-TomoBa, W.; IlenoB, H.; Mwunues, W.; byxanoma, /l.; IlamoBa, H.;
I'epacumoBa, A.; HuxonoBa, K. HM3credsane mna xrunemuxkama Ha cyuieHe u
KauecmeeHume Xapakmepucmuku Ha niooosu oOapuema, obocamenu c Chlorella u
Spirulina platensis, Journal of IMAB-Annual Proceeding Scientific Papers, 2025, 31,
6576-6581. DOI: 10.5272/jimab.2025314.6576. WOS Q4

ToBa u3cnenBane aHanu3upa KMHETUKATa HA CYIICHE U BIMSHUETO HA TEXHOJOTUYHHTE
napaMeTpd BBPXY KauyecTBOTO Ha (YHKIHMOHAJIHU IUJIOJOBH OapueTra, oOorareHu c
MukpoBogopaciau Spirulina platensis u Chlorella. IlenTa e na ce onTuMmu3upaT yciaoBHsITa 3a
KOHBEKTHBHO CYILIEHE, KaTO CHIIEBPEMEHHO CE€ 3ama3siT CEH30PHHUTE CBOMCTBA Ha KpaWHUs
MpOayKT. M3cnemoBaTenure ca W3CIEABAIN JIB€ HE3aBUCUMU MPOMEHJIMBU: TEMIIEpaTypa Ha
cymene (60—-70°C) u nebenuna Ha TI010BUA ciiok (9—15 mm). /luHamMukaTa Ha MpoMsHATa B
ChIbP’KaHUETO Ha BJlara € Ha0JIl0/1aBaHa upe3 3alMCBaHe Ha KpUBUTE Ha cylieHe. CTerneHTa Ha
nedopmarus Ha IUIOIOBUTE Oapyera ciej CyLICHE € M3YMCIIEHA KaTO ChOTHOIICHHE MEXIY
HavyaJHaTa W KpalHaTa feOenrHa Ha mpooute. Temmneparypa Ha CylIieHe OT MPUOIM3UTEITHO
65°C u nebenrna Ha ci10s 0T 9—12 mm J1aBaT ONTUMAJIHHA YCIIOBHS 32 BUCOK CEH30PEH pe3yaTaT
(>9.0) u Hucka nedopmanms (<5.0 mm). PesyntaTure moTBBpKIABAT MPUIOKUMOCTTA Ha
MOJIETIMpal] MOJAXO0J 3a NPOEKTUpaHEe Ha TEXHOJOTWYHH PEKMMHU 3a MPOM3BOACTBO Ha
YCTOWYMBH, (YHKIIMOHAIHU MPOIYKTH Ha IJI0JI0BA OCHOBA C BUCOKA XPAaHUTEJIHA CTOWHOCT.
JlerycranimoHHaTa OIICHKAa IMOKAa3Ba, Y€ HAW-BUCOKUTE OIeHKM (Han 9) ca 3a Oapderarta ¢
nebenrHa 9 MM 1 Temneparypa Ha cymiene choTBeTHO 60°C 1 65°C, u nedopmariist CbOTBETHO
4,3 u 5,6 mm. [lnomoBute Gapuera ¢ nebenmHa 12 mm, cymenu npu 60°C, umMat Majiko mo-
HUCKa JIeryCTallMOHHA oleHKa (8,6), Ho AedopmarusaTa UM € 3HaUuTeIHa IpHu 6,3 MM.
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B4.10. Milkova-Tomova, I.; Penov, N.; Minchev, 1.; 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
yielded 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.

IHoka3zarea I'7. Hayuynu myOJmkanuu, ny0JMKYBaHM B U3J1aAHNS,
pedepupaHy M HHIEKCHPAHHU B CBeTOBHOU3BECTHH 0a3M JAHHU C HAYYHA
uHdopmanusi (Web of Science u Scopus)

I'7.1. I'ana 'enueBa, Mnnana MunkoBa-TomoBa, JIparomupa byxanosa, NBaiino [lexinBaHoB,
Credan CredanoB, Kpbcrena Hukonora, Benmnuka Anponoa, Haranuna IlanoBa,
I'eopru I'aBpaunos, Llanka [luxosa, )Kuska ['opanoBa; Brawousane na 6pawno om cyx
yeam wna Sambucus nigra L. 6 npouzso0cmeomo HaA NAHOUWNAHOBU MOPMU,
Mynmuoucyuniunapen uncmumym 3a yugposu nyorukayuu; 2022; Monexkynu,
Molecules, 27(3), 1124; https://doi.org/10.3390/molecules27031124 WOS Q2; Scopus

Q1

Hacrosmoro u3ciensane nma 3a 1el 1a pa3padoTy pelenTypHH ChCTaBU U TEXHOJIOTHS 32
MPOU3BOJICTBO Ha TaHIUMIINAHU OT MBJIHO3BPHECTO OpallHO, YaCTUYHO 3aMEHEHO C
(yHKIIMOHAJIEH PACTUTENIEH KOMIIOHEHT - OpamrHo OT cyX HBSAT Ha Sambucus nigra L.
W3cnensanu ca Tpu nu3aiiHa nanaummnanu ¢ 5, 10 u 15% ceappikanue Ha OpairHo or Sambucus
nigra L., kopurupano 10 100% ¢ mbJIHO3bpPHECTO OBECEHO OpaiiHo. TeXHUTE XapaKTepUCTUKH
ca cpaBHeHu ¢ maHgummanu oT 100% nmenuyHo OpamrHo/kKoHTpona. [lomydeHure HOBU
MPOAYKTH CE€ XapaKTepu3WpaT C HAMAJCHO ChIbPKAaHWE HA BBIIEXHUIPATH, MOBUIICHO
ChAbpXKAaHWE Ha JUeTHYHH GUOpWM © 3ama3eH o0eM B CpaBHEHHE C KOHTpoJIaTa.
OU3NKOXUMUYHUTE MapaMeTpH Ha MaHIUIIIMAHUTE U MapLIMENOy ¢ pa3iIMdyHa KOHIIEHTpAIUs
Ha cyX IIBAT Ha Sambucus nigra L., BKIIIOUEHH B TIX, CE pa3inyaBaT OT KOHTPOJATa C O-HUCKO
Bojonoriabiane, pH u Biara, KaTo ChIIEBPEMEHHO MMAaT IO-BUCOKA OTHOCHUTEIHA Maca U
ChJIbpKaHUE Ha MeMel U 3a11a3BaT OpUTrHHAIHUS cH pa3Mep. [laToreHHr MUKpOOpraHU3MH KaTo
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Escherichia coli, Salmonella sp. u Staphylococcus aureus, KakTo ¥ OOMKHOBEHH KOJU(POPMHU
OakTepuy, HE Ca OTKPUTH B KOHTPOJHHUTE U EKCIICPUMEHTAITHUTE MTPOOU MpH ONpeAessiHE Ha
MUKpoOHonornyauTe mnapameTpu. CrenoBarenHo, pa3paboTeHuTe (HOpMyIH ca OTIMYHA
aJITepHATHBA HA MIICHUYHOTO OpPAIIHO, KAaTO 3HAYUTEIHO MONOOpSBAT HAKOM XPAHUTEIHU
XapaKTePUCTHKH, KaTO MHPHC, BKYC, OUETUYHH (GHOPM M TO-HUCKO ChIbp)KaHWE Ha
BBITICXUAPATH.

I'7.1. Galia Gentscheva, Iliana Milkova-Tomova, Dragomira Buhalova, Ivaylo Pehlivanov,
Stefan Stefanov, Krastena Nikolova, Velichka Andonova, Natalina Panova, Georgi
Gavrailov, Tsanka Dikova, Zhivka Goranova; Incorporation of the Dry Blossom Flour of
Sambucus nigra L. in the Production of Sponge Cakes; Multidisciplinary Digital
Publishing Institute; Molecules; Molecules 2022, 27(3), 1124;
https://doi.org/10.3390/molecules27031124 WOS Q2; Scopus Q1

The present study aims to develop recipe compositions and technology for producing
sponge cakes from wholemeal flour, partially replaced with a functional plant component dry
blossom flour of Sambucus nigra L. Three designs of sponge cakes with 5, 10, and 15% content
of flour of Sambucus nigra L. corrected up to 100% with whole-grain oat flour were studied.
Their characteristics were compared with sponge cakes of 100% wheat flour/control. The
obtained new products were characterized by reduced carbohydrates, increased content of
dietary fiber, and preserved volume compared to the control. The physicochemical parameters
of sponge cake and marshmallows with different concentrations of dry flowers of Sambucus
nigra L. included in them differed from the control with lower water absorption, pH, and
moisture, while having a higher relative mass and ash content and retaining the original size.
Pathogenic microorganisms such as Escherichia coli, Salmonella sp., and Staphylococcus
aureus, and common coliforms were not detected in the control and experimental samples when
determining the microbiological parameters. Therefore, the developed formulations are an
excellent alternative to wheat flour, significantly improving some nutritional characteristics
such as smell, taste, dietary fiber, and lower carbohydrate content.

I'7.2. ll1anoBa, H.; I'epacumoBa, A.; Tymbapcku, 1O.; Banos, U.; Togopora, M.; JIuuesa, U.
Memabonrumen npochun, ammuoxcuoanmer, aHMUMUKPOOEH, KOHMPAKMULEH U

npomMue08v3NaAIUmeneH nomenyuan Ha aucmama na Moringa oleifera (Mnous), Life-
Basel, 2025, 15, Ne 4, 583. DOI:10.3390/1ife15040583. WOS Q1, Scopus Q1

Moringa oleifera e enHO OT Hail-U3BECTHUTE PACTCHUS, U3MOI3BAHH 32 MEAUIIMHCKH LIEIH.
ExcTpakTuTe OT ITMCTaTa M MMaT aHTUMHKPOOHA M aHTHOKCHJAHTHA aKTUBHOCT M HaMaJlsiBaT
OTOKa TpH s3BU. HacTosimmara cratus Mma 3a 1ejl Ja ONpeNed MEeTa0OIUTHUS Mpoduil Ha
eKCTpaKTH OT Jucta Ha Moringa oleifera ot aBe mpo6u ¢ mpousxon o Muaus u na oneHu in
Vitro u ex vivo TSXHaTa OMOJIOTHYHA aKTUBHOCT. AHTHOKCUIAHTHUTE CBOMCTBA HA EKCTPAKTUTE
oT nucta Ha Moringa oleifera (meranoin, 50% eranon u 70% ertaHon) Osxa M3CJIENBAHU ,,in
Vvitro* 3a aHTUMUKPOOHA, MPOTUBOBB3MAIUTEIHA U AHTUOKCHJAHTHA aKTUBHOCT. ,,EX vivo*
KOHTPAKTHIIHUTE C€(PEKTH Ha CKCTPaKTHTE OsXa OmpenelieHH 4Ype3 aHaM3 Ha KPBroBO
W30JIMPaHU JICHTH OT Iafka Myckynatypa (SM) ot cromax Ha 1mibx. [lomydeHute pesynratu
MOKa3BaT, ue e/IHaTa OT MPOOUTE UMa ChIbPKaHHE HA AMUHOKHMCEIMHU U OPTaHUYHH KUCETTUHH
MpUOIM3UTENHO JIBa MBTH MO-TOJISIMO OT TOBa Ha BTopara nmpoba. BB Bcuuku tectoBe 50%
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€TaHOJIOBHST EKCTPAKT M Ha JIBETE MPOOU MOKa3Ba M0-100pa aHTHOKCHIAHTHA aKTUBHOCT (209
mM TE 100 g—1 3a metona DPPH). 70% etanonoBusat ekcrpakt ot [Ipoba 1 mokasBa Haii-
CHJIHA aHTUMUKPOOHA aKTHBHOCT, MHXMOMpaiku ['pam-nonoxurennure O6akrepun Bacillus
cereus, Bacillus subtilis u Staphylococcus aureus. 50% eTaHONIOBHAT €KCTPAKT U Ha JBETE
poOH NMoKa3Ba Hall-BHCOKA IPOTHUBOBB3NAINUTEIIHA AKTUBHOCT, IEMOHCTPUPAUKHY /1BA IBTH 110~
n00bp edekT oT pedepeHTHOTO JekapcTBo nukiodenak. Hakpas, mnpensapurtenHaTa
uHKyOast Ha SM mpemnapaTé ¢ JABeTe MpoOM 3HAYMTENHO 3acuiM uHAyHupanus ot ACh
KOHTPAaKTHJIEH OTTOBOpP, yBEIMYaBalku ro cboTBETHO cbCc 134% m 111%. Pesynrtature
MpearoaraT MOTeHIIMATHNA MpUIoXKeHus: Ha Moringa oleifera kaTo moaxoAasil KaHAUIAT 32
AaHTUMUKPOOHA, aHTHOKCHUAAHTHA, MPOTUBOBB3MAJIUTEIHA M CIIa3MOJMUTHYHA J00aBKa 3a
aJITepHAaTUBHM (PapMaLeBTUYHU U HYTPALEBTUYHU MPOILYKTH.

I'7.2. Panova, N.; Gerasimova, A.; Tumbarski, Y.; Ivanov, I.; Todorova,M.; Dincheva, L.
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 Q1, 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—1 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'7.3. IlanoBa, H.; I'epacumoBa, A.; ['enueBa, I'.; Hukonosa, K.; Makenoncku, JI. Moringa
oleifera Lam.: Xpawumenwa cmouHocm ¢ MHOOCMPAHHU (HAPMAKOLOSUYHU U
dyHKyuonanuu NPULOJHCEHUS, Life-Basel, 2025, 15, No 6, 881.
DOI:10.3390/1ife15060881. WOS Q1, Scopus Q1

Moringa oleifera, decto HapuyaHa ,,9yJOTBOPHOTO ABPBO®, € TMOJyYHJIa IIHPOKO
MpU3HAHUE 3apajil W3KIIOYUTEIHUS CH XpaHUTENeH NMpoQuia M IMUPOK (HapMaKOIOTHYCH
IIOTCHIUAJI. To3u nperiaca mnpeaocraBd MOAJIOCTCHA I/IH(i)OpMaI_II/IH 3a 6OTaHI/I‘-ICCKI/IT€
XapaKTePUCTHKH, TAKCOHOMHATA, HAYMHUTE HA OTIVICKIAaHE W OWOXUMHYHHS CHCTaB Ha
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pactenuero. CreralieH akleHT € TIOCTaBeH BhPXY 00raToTo My ChABPKAHHE Ha OMOAKTUBHH
BTOPUYHU META0OJUTH — KaTo ()JIaBOHOMIU, AJKANOWIU, (EHOIHH KHCEIUMHH, CAllOHWHU,
W30THOLIMAHATH W TIIOKO3WHOJIATH — KOUTO Ca B OCHOBAaTa Ha pPa3HOOOpPa3HHUTE MY
TepaneBTHUHU edektu. Crarusata cpOupa W aHanM3upa gokazatesncTBa oT Hag 200
peleH3UupaHu MPOYyYBaHUs, JOKYMEHTUpAIIM AaHTUOKCUIAHTHU, MPOTUBOBB3MAIUTEIHH,
AHTUMHUKPOOHH, aHTUAUAOCTHH, TPOTUBOPAKOBHU, XEMIATOMPOTEKTHBHY, HEBPOIIPOTEKTUBHUA U
AHTH3ATIIBCTSABAIM €eKTH, Hapea ¢ Apyru. Hampumep, eKCTpakTh OT JTUCTa ca MOKa3alu
MOIIIHM aHTUOKCUJAAHTHU U aHTUa0eTHU e(heKTH KaKTO P )KUBOTHHCKHU MOJIEIH, TaKa ¥ TPy
KIMHUYHA WM3MUTBAHUS, JOKATO HW30THOIMAHATUTE, TOJIYYeHH OT CEMEHa, ca IOKa3alu
3HAYUTEIIHA aHTHOAaKTepUalHA U MPOTUBOpPaKOBa akKTHUBHOCT. OCBEH TOBa, KIMHUYHH U ,,in
vivo‘ TaHHU TOAKpENnsT pojsta Ha M. oleifera B perynupaneTro Ha CTEpPUINTETA, ChPIACYHO-
ChlIOBaTa 3amUTa W OOJIeKUYaBaHE Ha HEBpoAereHepaTuBHUTE 3abomsiBaHus. OcBeH
MEIHWIIMHCKOTO TPHWIOKEHUE, TperyieqpT TMoAYepTaBa HapacTBamiara ymnorpeda BbHB
(YHKIIMOHATTHU XpaHH, XPaHUTEIHU J00aBKM U KO3METHYHU MPOAYKTH, KOETO MOJ4YepTaBa
THPTrOBCKa U TPOMMUIIJICHA 3HAYMMOCT. Upe3 KOHCONMIUpPAaHEe HA OTKPUTHUATA OT Pa3uIHH
JTUCIUIUIAHYU, TO3H Tperiie]l MmoauepTaBa MHOTOCTpaHHATa 3HA4MMOCT Ha M. oleifera karo
HYTPHUIIEBTUYEH U TEpareBTUYEH peCcypc.

I'7.3. 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 Q1, 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'7.4. baroscka, /I.; [lanoBa, H.; 'epacumoBa, A.; Tymbapcku, 1O.; Banos, U.; ludesa, U.;
HotkoBcka, M.; T'emueBa, I'.; Hwuxomosa, K. Chamomile Matters: Budoso u
npou3B00C8eHO pa3Hoobpasue npu Ovicapckume emepuunu macia om Matricaria
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recutita L. u Chamaemelum nobile L. u mexnusm xoszmemuuen nomenyuan, 2025,
Cosmetics, 12, Ne 3, 123. DOI:10.3390/cosmetics12030123. WOS Q1, Scopus Q2

Erepuunute macna (EM) ot naiika ce U3mo3BaT MHUPOKO B KO3METUKATA 3apajid TEXHUTE
AQHTHUOKCHJIAHTHH, TPOTUBOBB3MAIUTEIIHU U aHTUMUKpOOHM cBoiicTBa. bbarapus, c
JTBJITOTOAUIIHATA CU TpPaJMULIUs B MPOM3BOJACTBOTO Ha EM, mpenocraBsi uaeanHa cpeaa 3a
M3CJIe/IBAaHE HA BIUSHUETO HA BUJIOBETE U MPAKTUKHUTE HA OTIJICKIAHE BbPXY KauyeCTBOTO Ha
MacioTo. ToBa mpoyuBaHe cpaBHsIBa XUMUYHUS ChCTaB U OMOJIOTHYHATA akTUBHOCT Ha EM ot
HeMcKka naiika (Matricaria recutita L.) u pumcka naiika (Chamaemelum nobile L.), noctaBenu
OT JBa OCHOBHH OBJTapCKu TpousBoautens - ,beiarapcka bunka“ OO/ u ,,Kareko* OO/]
(ITnoBnuB, bwearapus). M3cneasanero ¢ rasoa xpomarorpadus ¢ macaereknus (GC-MS)
pasKpH 3aBUCHMHM OT BUJA M IMPOU3BOAUTENS pa3nuku. EM oT Hemcka naiika ca Goratu Ha -
(bapHeseH, xamasyneH 1 01M3a0010J10BH OKCHIH, TokaTo EM oT puMcka saiika ca JOMHUHUPaHU
OT U300yTWJI aHTejaT W CPOJAHU ecTepu. AHTHOKCHUIAHTHATAa AaKTHUBHOCT, OLEHEHAa upe3
cnektpodoTomerprueH ananu3 (ABTS), e mo-Bucoka B eTepUYHHTE Maclia OT HEMCKa Jlaifka,
ocobeno ot bearapcka bunka OO/]. MacnaTa cbIo Taka mokassar (poTo3aimuTeH TOTeHITUAT,
ChC CTOMHOCTH Ha ciapHIe3anuTeH Gakrop (SPF) ot 2627 3a Hemckara u 9—16 3a pumMckaTa
naiika. [IpoTrBOBB3MATUTEIHATA AKTUBHOCT, OIICHEHA UPE3 HHXUOMpPaHe Ha ICHATypaIusiTa Ha
an0yMHH, € Hali-BUCOKa B MacliaTa OT PUMCKa Jialika U € CpaBHUMA C Ta3W Ha MPEIHU30JIOH,
JIOKaTO HEMCKaTa JialiKa ChIIO0 MOKa3Ba CUJIHU epeKTH. AHTUMHUKPOOHATa aKTUBHOCT € KaTo
710 HUCKA, KaTo yMepeHu edektu ce HaOmoaaBar camo cpemly Penicillium chrysogenum u
Aspergillus flavus. Te3u oTKpUTHS MOAKPEIAT LieJIeHacOYeHaTa yHoTpeba Ha eTepUYHU Macia
OT Jialika B KO3METHKATa - HEMCKa JlaliKa 3a POJIYKTH C aHTHOKCUJIAaHTH cBOMcTBa, UV-3am1u,
a pUMCKa Jiaiika 3a MPWIOKEHUE C YCIOKOSBAIll, MPOTUBOBB3MAIUTEICH U apOMaTU3UPAIL]
edexT.

I'7.4. Batovska, D.; Panova, N.; Gerasimova, A.; Tumbarski, Y.; Ivanov, I.; Dincheva, 1.;
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 Q1, 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 26-27 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.
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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.

I'7.5. IlanoBa, H.; I'epacumona, A.; TogopoBa, M.; IlenueBa, M.; [luueBa, U.; batoscka, /1.;
I'menauesa, B.; CnaBues, B.; Credanona, U.; Hukonona, C.; Munuesa, U.; Szechynska-
Hebda, M.; Hukomnoga, K. Memaborumnu nposisu u pazmep na wacmuyume na Chlorella
vulgaris, kamo onpedenawy haxmop 3a NPOMUBOBLINATUMETHAMA U 2NAOKOMYCKYIHA
mooynayusi Ha cmomawiHo-ypesnus mpakm, Foods, 2025, 14, Ne 19, 33109.

DOI:10.3390/foods14193319. WOS Q1, Scopus Q1

Chlorella vulgaris e MukpoBomopacio, 0oraTo Ha XpPaHWUTEIHU BEIIECTBA, C MPU3HATH
AHTHOKCHJIAHTHH, TPOTHUBOBB3MAINUTEIHN U METAaOOIUTHU PErylaTOpHU CBOWMCTBA, KOETO TO
NpaBU MpPUBIEKATeNCH KaHAUAAT 3a (YHKUMOHAIHM XPAaHUTEITHH MpuioxkeHus. Kakro
XUMUYHUAT CBCTaB, Taka M pa3MepbT HA YacTUIUTE MOrar Ja MOBIUAAT Ha
JTUCTIEPTUPYEMOCTTa, OMOAKTUBHOTO OCBOOOXkmaBaHe W ¢u3nosornunute edextu. B Toma
npoy4BaHe, aBa ThproBcku mpaxa ot C. vulgaris ot Unaus (Ilpoda 1) u OGeauneHoTto
kpaisictBo (IIpoGa 2) Gsixa cpaBHEHH 1O OTHOLICHUE HA pa3Mepa Ha YaCTUIUTE, METaOOIUTHUS
ChCTaB M OWosornyHaTa akTUBHOCT. [IpoOa 1 moka3Ba mo-¢uHM yacTuiy, nokaro [Ipobda 2 e
no-enpa. ['a3z-xpomarorpadckus ananu3 (GC-MS) pa3kpuBa OTYETIMBU pPa3iNK{d B ChCTaBa:
ITpo6a 1 moka3Ba MO-BUCOKO OTHOCHUTEIIHO ChABbpPXKAHME HAa HACUTEHW MACTHU KUCEIWHHU, [3-
CUTOCTEpON, [B-aMupUH U TiouuTos, aokato I[IpoGa 2 chbabpka MO-BUCOKM HHMBAa Ha
HEHACUTECHH MAacTHU KHCEJIMHHU, O€TyNlWH, CalulIoBa KUCEIMHA U  CHelU(pUYHH
BBIIEXuApaTH. In vitro aHamu3WTe MOKA3BaT MO-CUIHO MHXUOMWpaHE Ha NeHATypalusTa Ha
andymun ot [Ipo6a 1 B cpaBHenue ¢ [Ipo6a 2 u npenuuzoinod. EX vivo TecToBeTe mokaspar, 4e
U JABeTe MpoOM MHIYyLHMpAT TOHMYHO CBUBAaHE Ha IJIaJKkaTa MyCKyjaTypa Ha CTOMaxa upe3
MYCKapHHOBH anleTUiIXoauHoBU perentopu (MAChRs) u L-tumn kaniueBn kaHaiu, KAaKbBTO €
U pe3yiaTaTa clie]] JIeueHUe ¢ aTpONHUH U BeparnaMu, kato npu [Ipoba 1 ce Bukaa mo-uspasex
edext. UMyHOXHCTOXUMHUATA JOMBIHUTEIHO JEMOHCTPHPA MO-UIMPOKA MOBUILIEHA PETYIAIUs
Ha IL-1p ¢ [Ipo6a | u nokammsupana moxynanus Ha nNOS c IIpo6a 2. Kato 1o, pesynrature
MOKa3BaT, 4Y€ B3aUMOJICHCTBHETO MEXIy CbCTaBa M pa3Mepa Ha dYacTuuure odopMms
omoaktuBHOocTTa Ha C. wvulgaris, TOIKPENSIMKKA IEJIEHACOYCHOTO My H3II0I3BaHE B
XPaHOCMWJIATEIIHOTO, HEBPOMMYHHOTO U KapIUOMETa0OIUTHOTO 3paBe.

I'7.5. Panova, N.; Gerasimova, A.; Todorova, M.; Pencheva,M.; Dincheva, I.; Batovska, D.;
Gledacheva, V.; Slavchev, V.; Stefanova, I.; 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 Q1, 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
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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, f-
sitosterol, B- amyrin, and glucitol, whereas Sample 2 contained higher levels 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 (mAChRs) 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-1pB 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. Huxonosa, K.; Ebtumos, T.; IlanoBa, H.; Bmanes, B.; ®y3ap, C.; Hukonos, K.
Xapaktepusupane Ha Obarapcko wmacio ot munka uype3 GC-MS, UV-VIS
cnekrpockonus, komopumerpus, FTIR cnextpockonus u 3D cnekTpu Ha BB30YXKIaIIo-
E€MHCHOHHA (bayopecieHIus. Molecules 2025, 30, 3964.
https://doi.org/10.3390/molecules30193964 WOS Q2; Scopus Q1

JloknagBame 3a U3CIIEBAHETO Ha CEJeM JOCTHIIHU B ThProBcKaTa Mpeska Maciia OT IIUIKa
(Rosa canina L.), m3nonspaitku GCMS, xonopumerpust (CIELab), UV-VIS, FTIR u 3D EEM
(bayopecieHTHa CIIEKTPOCKOIHS, BKIIFOUUTEIHO ¢ TIOMOIITa Ha cMapTPoH cnekTpoMeTsp. GC-
MS paskpu aBe rpyn MacieHH Npodu ¢ pa3IuyHU XUMUYHHU ChCTaBKU: M-0-TOMHUHAHTHU C
45-51% o-nuHoneHoBa kucenuna (nmpodu S1, S2 u S5-S7) u w-3-nomunantuu ¢ 47-49% a-
nuHoneHosa, 7,3—-19,1% oneunona, 1,9-2,8% nanmutunoBa, 1,0-1,8% creapunosa u 0,1-
0,72% apaxunuHoBa kucenuHa (S3, S4). B S1 cvaspxanuero Ha PUFA e ycranoseno ~75% c
®-6/w-3 = 2:1. HabnmrogaBanu ca OnaronpusitHy junuaan uaaekcu ot Al 0,0197-0,0302, TI
0,0208-0,0304 u h/H 33,0-50,6. Haii-Bucokoto crotHomenue h/H (50,55) e nHabaomaBaHo B
S5, a mait-auckoto TI (0,0208) B S3. FTIR nmoka3sa xapakrepuu Jimauu mipu ~3021, 2929/2853,
1749 m ~1370 cm™!, a PCA naBa 60—-80% Bapuanus u otaenst S1 ot ocraHamuTe NpooH, JOKATO
Kiberepure rpynupar S5 u S6. CMapTHOHHUAT CHEKTPOMETHP CHIIO TaKa BB3MPOHU3BEXKIA
WHIWBHIYATHUTE Pa3iuku B ooemute Ha npooute < 1 uL mpu UV BB30yx)mane 355-395 nm.
HenecTpykTUBHUTE ONTHYHU MapKepH OTpa3siBaT Npoduia HAa MACTHUTE KUCEIUMHH U
MO3BOJISIBAT Obp3a U HUCKOOIO/KETHA MIECHTU(UKALMSA U KOHTPOJI Ha KayecTBOTO. [Ipemmara
ce MHTETPHUpaH METOJ 32 KOHTPOJI, BKJIFOUBAI PYyTUHEH ONTHYEH CKPpUHUHT, iepuoanyHa CG-
MS nmpoBepka W XEMOMETPUYHM MOJETH 3a TPOCIEIBAaHE Ha OKUCICHHETO U
danmmduumpaneto.

I'7.6. Nikolova, K.; Eftimov, T.; Panova, N.; Vladev, V.; Fouzar, S.; Nikolov, K.
Characterization of Bulgarian Rosehip Oil by GC-MS, UV-VIS Spectroscopy,
Colorimetry, FTIR Spectroscopy, and 3D Excitation—Emission Fluorescence Spectra.
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Molecules 2025, 30, 3964. https://doi.org/10.3390/molecules30193964 WOS Q2;
Scopus Q1

We report the study of seven commercially available rosehip oils (Rosa canina L.) using
GCMS, colorimetry (CIELab), UV-VIS, FTIR, and 3D EEM fluorescence spectroscopy,
including using a smartphone spectrometer. GC-MS revealed two groups of oil samples with
different chemical constituents: w-6-dominant with 45-51% a-linolenic acid (samples S1, S2,
and S5-S7) and w-3-dominant with 47—49% a-linolenic, 7.3—19.1% oleic, 1.9-2.8% palmitic,
1.0-1.8% stearic, and 0.1-0.72% arachidic acid (S3, S4). In S1 PUFA content was found to be
~75% with ®-6/w-3 = 2:1. Favorable lipid indices of A1 0.0197-0.0302, TI 0.0208-0.0304, and
h/H 33.0-50.6 were observed. The highest h/H (50.55) was observed in S5 and the lowest TI
(0.0208) in S3. FTIR showed characteristic lines at ~3021, 2929/2853, 1749, and ~1370 cm™’,
and PCA yielded 60-80% variation and separated S1 from the rest of the samples, while the
clusters grouped S5 and S6. The smartphone spectrometer also reproduced the individual
differences in sample volumes < 1 pL under 355-395 nm UV excitation. The non-destructive
optical markers reflect the fatty acid profile and allow fast low-cost identification and quality
control. An integrated control method including routine optical screening, periodic CG-MS
verification, and chemometric models to trace oxidation and counterfeiting is suggested.

I'7.7. Bepaiiu, A.; baroBcka, /JI.; Hukonona, K.; lukuun, b.; I'vopen, I'.; benbauup, fI.; TaiiOu,
M.; EnOy3unu, A.; MunueBa, 1.; llanoBa, H.; Taxanu, A.; Amepay, A.; Tanxayu, A.
Metoau 3a eKCTpakius, KOUTO OQopMsIT (PeHOTHHS ChCTaB M OHMOAKTMBHOCTTA Ha
obe3macneHara MapokaHcka cmona Pistacia lentiscus L. Antuokcumantu 2025, 14(10),
1207. https://doi.org/10.3390/antiox 14101207 WOS Q1; Scopus Q1

MactukoBaTta ryma ot Pistacia lentiscus L. oTnaBHa e 1leHEHa B CpeM3eMHOMOpPCKATa
MEIUIIMHA ¥ KOHCEPBHUPAHETO Ha XpaHH, HO HEHHUAT OMOAKTHBEH IOTEHIMAal OCTaBa
HEJOCTaThbUHO MpOY4YeH B crenuduyHu reorpadcku KoHTeKkcTH. B Mapoko cmomata —
M3BECTHa Ha MecTeH e3uk, kato Meska Horra — e B u300mime, HO HE € JOCTaTHYHO
XxapaktepusupaHa. ToBa MpoyuBaHE CpaBHsIBAa TPU METOAA Ha EKCTPaKIMs — CTyJAeHa
Mmarepanus (CM), ekctpakius o Cokcier (SE) u ynTpa3BykoBO acucTHpaHa €KCTPaKITUs
(UAE) — wusnomsBaiiku mnocnenoBateHo ameTtoH U 70% eTaHon 3a BB3CTAaHOBSIBAaHE Ha
JOMBJIHUTETHU (PEHOJIHN CheUHEHUs OT oOe3MaciieHa cmona. [{enenacoueno UHPLC-ESI-
MS/MS npodunupane uaeHtudummpa u ompeaenu konumdectBeHo 30 ¢eHosa, TIABHO
dbaBoHOUIH U (DEHOHU KUCEIWHU, IPEAOCTABIUKH ITbPBUS CUCTEMAaTHICH HAOOP OT JIaHHU 32
MapokaHcka mactukoBa ryma. UAE-EtOH ekcTpakThT moka3Ba Hail-CHJIHA AaHTMOKCHJIAHTHA
aktuBHOCT (DPPH ICso = 0.029 mg/mL; ABTS+" IC50 = 0.026 mg/mL). SE-aneronosu u SE—
EtOH excTpakT moka3BaT MOIIHA IPOTHBOI'bOMYHA aKTHBHOCT, 0coOeHOo cpeuty Geotrichum
candidum, Rhodotorula glutinis u Aspergillus niger (MBC = 1.7%). SE—a11eTOHOBUSAT €KCTPaKT
moka3Ba MUTOTOKCHYHOCT crpsimo MIA PaCa-2 pakosu kierku Ha mankpeaca (ICso = 19
pg/mL). Te3u oTKpUTHS MOKAa3BaT, Y€ METOABT HA EKCTPAKIUS M U300pHT HA PA3TBOPHUTEI
CHJIHO BIHSST BHPXY (PEHOTHOTO BH3CTAHOBSIBAHE U CBbp3aHaTa C HET0 OMOAKTUBHOCT, KOETO
MOJIKPETIsl BaJopHU3alisITa Ha MapoOKaHCKaTa MacTUKOBa T'yMa KaTo oOelaBall M3TOYHHUK 3a
XPaHUTEHU U (apMalleBTUYHU TPUITIOKEHUS.
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I'7.7. Beraich, A.; Batovska, D.; Nikolova, K.; Dikici, B.; Goren, G.; Belbachir, Y.; Taibi, M.;
Elbouzidi, A.; Mincheva, 1.; Panova, N.; Tahani, A.; Asehraou, A.; Talhaoui, A.
Extraction Methods Shape the Phenolic Composition and Bioactivities of Defatted
Moroccan  Pistacia lentiscus L. Resin. Antioxidants 2025, 14(10), 1207.
https://doi.org/10.3390/antiox 14101207 WOS Q1; Scopus Q1

Mastic gum from Pistacia lentiscus L. has long been valued in Mediterranean medicine and
food preservation, yet its bioactive potential remains underexplored in specific geographic
contexts. In Morocco, the resin—Ilocally known as Meska Horra—is abundant but insufficiently
characterized. This study compared three extraction methods—cold maceration (CM), Soxhlet
extraction (SE), and ultrasound-assisted extraction (UAE)—using sequential acetone and 70%
ethanol to recover complementary phenolic compounds from defatted resin. Targeted UHPLC—
ESI-MS/MS profiling identified and quantified 30 phenolics, mainly flavonoids and phenolic
acids, providing the first systematic dataset for Moroccan mastic gum. UAE-EtOH extract
displayed the strongest antioxidant activity (DPPH ICso = 0.029 mg/mL; ABTS+" IC50 = 0.026
mg/mL). SE—acetone and SE-EtOH extracts showed potent antifungal activity, particularly
against Geotrichum candidum, Rhodotorula glutinis, and Aspergillus niger (MBC = 1.7%). The
SE—acetone extract exhibited cytotoxicity toward MIA PaCa-2 pancreatic cancer cells (ICso =
19 pg/mL). These findings demonstrate that extraction method and solvent choice strongly
influence phenolic recovery and associated bioactivities, supporting the valorization of
Moroccan mastic gum as a promising source for nutraceutical and pharmaceutical applications.

I'7.8. XyroBa, K.; Aunonosa, B.; IlanoBa, H.; lanos, 1.; Hukomnoga, K.; I'yrnesa, B. Jluzaiin
W XapakTepu3upaHe Ha KO3METHYHM KpPEeMOBE Ha 0Oa3aTra Ha HATypaJHHM Maciia OT
CEMEMCTBO Po3zorsetHu. Cosmetics 2025, 12(6), 248.
https://doi.org/10.3390/cosmetics 12060248 WOS Q1; Scopus Q2

[TpemucTtopus: KpemoBere ca eqHM OT Hal-WU3MOM3BAaHUTE KO3METUIHHU (HOPMYIH MOpaIn
TEXHHUTE XHUJPATUPAIINA ¥ BH3CTAHOBSBAIIN CBOMCTBA, MPHUITHA TEKCTypa U BH3MOXKHOCTTA 32
nocTaBsHe Ha XUapohoOHH U XuIpo(UITHN aKTUBHU ChCTaBKH. M3cienBanero uma 3a 1en na
pa3paboTH U XapakTepu3Hpa KO3METHYHU KpeMoBe Ha 0a3aTa Ha ChCTaBKH OT E€CTECTBEH
MPOU3XOJl — Pa3JIMYHU PACTUTETHU Maciia oT cemeiicTBo Po3oues: (1) macino oT cemena Ha
Chaenomelis japonica, (2) macino ot cemena Ha Rosa canina, (3) macio ot saku Ha Prunus
armeniaca, CaMOCTOSITETHO U B KOMOUHaIwus (4), 3a€THO C KOMPUHEH MPOTEUH (CEPHUIINH) U
actakcanTuH. Metoau: KpemoBeTe 0sixa MPUTOTBEHU Upe3 METOa Ha TOpela XOMOTCHH3AIUS
u 0sixa XapakTepu3MpaHH IO OTHOIIEHHE Ha PEOJIOTUYHH CBOWMCTBA, pa3Ma3BaeMOCT U
aHTHOKCHJIaHTHA akKTUBHOCT. Pe3ynrtaTtu: J[Be nonxonsaum GpopmMyarpoBku 0sixa n30paHu KaTo
OCBIIIECTBUMH 32 KO3METHYHO TMPWIOKECHHE - MOACIBT, ChAbPXKAIL Maclo OT CEeMEHa Ha
Chaenomelis japonica, moka3Ban] Hail-BUCOKa aHTHOKCHJAHTHA akTHUBHOCT (47% mo-BuCOKa
crpsiMo Mojiena, 6a3upan Ha Macio oT mumnka mo FRAP meTona) n Hali-BUCOKM CTOWHOCTH Ha
pa3Ma3BaeMoCT CpeJ] TeCTBaHUTE (HOPMYIHPOBKH (B auamazoHa Mexnay 61,57 u 69,34 mwm).
Bropara nzbpana ontumanHa GopmMyIupoBKa € MOACIBT, 0a3upaH HA KOMOWHAIIMS OT Maca,
XapaKTepu3upaila ce ¢ Hai-1moAXo1s11a KOHCUCTEHINS U BUCOKA AHTUOKCUAHTHA aKTUBHOCT.
3axnroueHus: Pa3nukuTe B TAXHOTO PEOJIOTUYHO MOBEICHUE IPEINOoJIaraT KaTo OChIIECTBUMO
MPUJIOKEHHE HA KPEM C MAcilo OT SMOHCKA A0S KATO JHEBEH aHTHOKCUJIAHTEH KPeM, TOKaTo
MOJIETBT KpeM Ha 0a3zaTa Ha CMECEHH Macja MOKe MOTEHIIMAIHO JIa CIIYKH KaTO HOIIEH KpeM
3a Bb3CTAHOBUTEITHA U aHTHOKCHIAHTHA TPIDKA.
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I'7.8. Hutova, K.; Andonova, V.; Panova, N.; Ivanov, I.; Nikolova, K.; Gugleva, V. Design
and Characterization of Cosmetic Creams Based on Natural Oils from the Rosaceae
Family. Cosmetics 2025, 12(6), 248. https://doi.org/10.3390/cosmetics 12060248 WOS
Q1; Scopus Q2

Background: Creams are one of the most used cosmetic formulations due to their hydrating
and restoring properties, pleasant texture, and the possibility to deliver hydrophobic and
hydrophilic active ingredients. The study aims to develop and characterize cosmetic creams
based on natural-sourced ingredients—different vegetable oils from the Rosacea family: (1)
Chaenomelis japonica seed oil, (2) Rosa canina seed oil, (3) Prunus armeniaca kernel oil, alone
and in combination (4), along with silk protein (sericin) and astaxanthin. Methods: The creams
were prepared by the hot homogenization method and were characterized in terms of
rheological properties, spreadability, and antioxidant activity. Results: Two suitable
formulations were selected as feasible for cosmetic application—the model containing
Chaenomelis japonica seed oil exhibiting the highest antioxidant activity (47% higher vs. the
model based on rosehip oil by FRAP method) and the highest spreadability values among the
tested formulations (ranging between 61.57 and 69.34 mm). The second selected optimal
formulation is the model based on a combination of oils characterized by the most suitable
consistency and high antioxidant activity. Conclusions: The differences in their rheological
behavior suggest as feasible application of Japanese quince oil cream its use as a daycare
antioxidant cream, whereas the mixed oils-based cream model may potentially serve as a night
cream for restorative and antioxidant care.

I'7.9. Mapynosa M.; MunenkoBa C.; KoitueBa B.; Hukonosa K.; IlanoBa H.; Bupanesa A.
EdexT ot 06paboTkara ¢ KOpoHa BBPXY OCBOOOXIaBaHETO HA TOJU(EHOIN OT UIMHU OT
MOJTMMJICYHA KHCEJINHA. AppliedChem 2026, 6(2), 37.
https://doi.org/10.3390/appliedchem6020037 WOS Q1; Scopus Q2

Kunerrnkara Ha 0cBOOOX/1aBaHe HA ()YHKIIMOHATHU ChEJWHEHHS OT aKTUBHU ONTAKOBHYHU
CUCTEMH UTpae KII0YOBa POJis 3a OMpejelisiHe Ha TIXHATa €EeKTUBHOCT, Thil KaTO TS MPSKO
BJIMSIC BBPXY HAJIMYHOCTTA HA BKIIOYCHUTE areHTH M YABDKaBaHETO Ha CPOKa HA TOAHOCT Ha
npoxaykra. CieoBaTellHo, KOHTPOJIMPAHOTO OCBOOOXKIaBaHE € OT CHIICCTBEHO 3HAUCHHE 3a
ONTUMU3HpPaHE Ha (PYHKIIMOHATHOCTTA HAa TaKWBa MaTepHalid. B HACTOSIIOTO H3ClIeBaHE
oOpaboTkaTa ¢ KOpOHA € M3IOJI3BaHa KaTo TEXHUKA 3a MOAU(UKAIHS HAa TOBBPXHOCTTA, 32 J1a
ce MPHUCTIOCOOH MOBEIEHNETO Ha OCBOOOXIaBaHE Ha MOJU(EHOIN - KYPKYMHUH, KBEPIETHH U
PYTHH - OT ¢uiamu oT nonumiieyHa kuceianHa (PLA). OcBoboxnaBaHeTo Ha moiudeHonu e
U3BBpIIEHO B MofenHa cpena (3% olerHa KHUCeTMHA), a eKCIIEpUMEHTATHUTE JaHHU ca
CBIIOCTaBEHU C TIOMOIITa HAa YeCTO NpWIaraHH KHHETUYHH MOJENH, 3a Jia C€ H3SICHU
MEXaHU3MBT Ha OCBOOOXIaBaHe. Pesynrarure mokaspar, ue 00paboTeHUTE ¢ KOpOHA (PUIMHU
MPOSIBSIBAT 3HAYMTEIHO YCKOpEHAa KMHETHKA Ha OCBOOOXKIABaHE M TO-BHCOKO KyMYJIaTHBHO
ocBOOOXKIaBaHE B CpaBHEHHE C HETpPETUpaHUTe TpoOu. 3a Ja ce HHTepIpeTupa
HAO0III0/IaBaHOTO TOBEJCHHE, Ca MPUIOKEHH PA3IMYHU TEXHHKH 33 XapakTepu3HpaHe Ha
noBbpxHOcTTa. CkaHmpamiata ejekTpoHHa Mukpockormust (SEM) paskpuBa camo
HE3HAYUTEIHU MPOMEHH B MOP(OIOTHATA HA HE3apeJCHUTE U 3apelicHUTEe MPOOU, KOUTO €
MaJKO BEPOSATHO Ja OOSICHAT HAO0aBaHUTE Pa3iMK{ B MOBEACHHETO HAa OCBOOOXKIaBaHE.
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Wndpayepsenara crnekrpockonus ¢ @Dypue tpanchpopmanus (FT-IR) morebpxknaBa, ue
oOpaboTkaTa ¢ KOpoHa € J0Bela 10 oOpazyBaHe Ha HOBHU MUKoBe B PLA cnekThpa u mpomsiHa
BbB (opmara u uHTEeH3uTeTa B PLA-momudenonnn ¢uamu. M3mepBaHusTa Ha BIr'bjia Ha
KOHTAaKT MOKa3BaT IOBHIICHA OMOKpPSIEMOCT Ha IMOBBPXHOCTTa ciel oOpaboTkaTta. Tes3m
MPOMEHU ca CBBP3aHU C MOJOOpEHU B3aUMOJEUCTBUS NOJUMEpP-Cpena M MoAoOpeHa
MOOMITHOCT Ha BKJIFOUEHUTE MOJM(EHOIH, KOETO BOJIU 10 YCKOPEHO OcBOOOXKmaBaHe. Te3u
OTKPUTHA TOKAa3BaT, 4ye 00paboTKaTa ¢ KOpOHA € e(peKTHBHA CTpaTerus 3a HACTpoiiBaHe Ha
KHHETHKaTa Ha ocBoOOkmaBaHe Ha PLA-0Gaswpanm cucrtemu. Pa3paboreHuTe maTepuanu
MOKa3BaT CHUJICH MOTEHIMAJ 3a M3IOJ3BaHE B NPHJIOKEHHS 32 aKTMBHU OIAKOBKH, KBAETO
KOHTPOJMPAHOTO OCBOOOKJAaBaHE HAa AHTUOKCHIAHTHM CBEAWHEHHS € OT ChIIECTBEHO
3HauYeHHe 3a yAb/KaBaHe Ha CPOKA Ha TOJHOCT Ha MPOAYKTA.

I'7.9. Marudova M.; Milenkova S.; Koycheva V.; Nikolova K.; Panova N.; Viraneva A. Effect
of Corona Treatment on Polyphenol Release from Polylactic Acid Films. AppliedChem
2026, 6(2), 37. https://doi.org/10.3390/appliedchem6020037 WOS Q1; Scopus Q2

The release kinetics of functional compounds from active packaging systems plays a
crucial role in determining their efficiency, as it directly affects the availability of the
incorporated agents and the extension of the product’s shelf life. Therefore, controlled release
behaviour is essential for optimizing the functionality of such materials. In the present study,
corona treatment was used as a surface modification technique to tailor the release behaviour
of polyphenols—curcumin, quercetin, and rutin—from polylactic acid (PLA) films. Polyphenol
release was performed in a model medium (3% acetic acid), and the experimental data were
fitted using commonly applied kinetic models to elucidate the release mechanism. The results
indicate that corona-treated films exhibit significantly accelerated release kinetics and higher
cumulative release compared to untreated samples. To interpret the observed behaviour,
different surface characterization techniques were applied. Scanning electron microscopy
(SEM) revealed only minor changes in the morphology of the uncharged and charged samples,
which are unlikely to account for the observed differences in the release behaviour. Fourier
transform infrared spectroscopy (FT-IR) confirmed that corona treatment has led to formation
of new peaks in PLA spectrum and change in the shape and intensity in PLA—polyphenol loaded
films. Contact angle measurements demonstrated increased surface wettability after treatment.
These changes are associated with enhanced polymer—medium interactions and improved
mobility of the incorporated polyphenols, leading to accelerated release. These findings
demonstrate that corona treatment is an effective strategy for tuning the release kinetics of PLA-
based systems. The developed materials show strong potential for use in active packaging
applications, where controlled release of antioxidant compounds is essential for extending
product shelf life.
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OcCBeH OCHOBHUTE TEMHU M MOHSTHS Ca BKIIOUYEHU U TUIMUYHHU BEJIMYMHU U TEPMHUHOJIOTHS OT
M3KJTIOUYUTETHA BaKHOCT 33 CTYJIEHTHUTE 10 dapMaus.

[Tomaranoro e paszeneHo Ha yacTd 3a (u3uMKa U OMo(du3MKa, KOETO TONpHHACA 3a TO-
JIECHOTO OPHEHTHPaHE B ThPCCHETO HAa N3y4aBaHATa TeMa.

COOpHUKBT € JTOMBIHUTEIHO ITOMOIIHO CPEACTBO KbM HaJIMYHATA 32 CTYJCHTUTE yueOHa
aurepatypa. [IpemioxkeHuTe OT aBTOpHUTE MOAPOOHO pa3paboOTEeHH 3ajaddl 3a MpPaKTHYECKa
CaMOTOJrOTOBKA MOTaT Jla CIIy>KaT 3a MPOBEpKa Ha 3HAHMATA KAKTO HA CTYJACHTUTE, Taka U Ha
CTEeLMAIN3aHTUTE TI0 OMOpU3NKA.

Bwnpocure ca 06eqMHEHN B CIEHUTE KATETOPHU — BBIIPOCH C 10 €MH BEpEH OTTOBOD; C
MOBEYE OT €IUH BEPEH OTIOBOP; ChC CBOOOAEH OTTOBOP WIJIM MOIIBJIBAHE HA JIMIICBAIIA AyMa.
Tosa pa3nooOpasue oT popMaTH, ChIITACHO CHbBPEMEHHATA JOLIMMOJIOTHSI, TIO3BOJISIBA AKTUBHO
U JIOTUYHO MHCJICHE, KaTO NPEMsATCTBAa MAaCHBHOTO 3allaMeTsBaHe Ha MaTepuaia. TectoBere ca
OHArJIe/ICHU C AEMOHCTPATUBHU (UTypH, GopMyiH, rpaduKy U JUarpaMu, KOUTO CTYIEHTHTE
TpsOBa Jla pa3unTaT W aHAJIM3HMPAT M TaKa Ja MPHUA0OMBAaT KOMIETECHINH OT M3KIIOYHTEITHO
3Ha4YeHHUE 3a BCEKH ObJIell (hapMareBT.
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YCHENIHO J]a C€ U3I0J3Ba 3a IPOBEPKA Ha 3HAHUSATA HA CTYICHTUTE, KAKTO U HA CIICLUATIU3aHTH
mo Omodu3uKa MpH MOATOTOBKA HA HAKOM OT MOAYJIHMTE B XOJa HAa TAXHOTO TEOPETHYHO
00sICHEHHE.
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YNEGHO NOMATaND 30 NOSORATOD MK YIPAXHESS NO

AUTTNHCKA
PU3UKA U

Y4ebHOTO momMarasio 3a 1abopaTopHU yNnpakHeHUs 1o pu3nuka u 6mopu3nKa 3a CTYJAEHTH OT
cnernrantoct ,,Papmamnusa” B MeauIIMHCKA YHUBEPCUTET — BapHa Chbabpika TEKCTOBE 3a
CaMOTIOJITOTOBKA Ha CTYIEHTHTE MO KOHKPETHA TeMa OT JICKIIMOHHUSAT MaTepual, KakTo U
MPaKTHYECKH 3aJaydl 3a MpOBEpKa Ha 3HaHUATA. JlabopaTOpHHTE yNpakHEHHs WIIOCTPHpAT
JEKIMOHHMS MaTepHall U JaBaT Bb3MOXKHOCT Ha CTYJIEHTUTE J1a YCBOSIT OCHOBHH YMEHUS 32
pabota ¢ W3MepBaTelHa amaparypa W 3a CUCTEMaTHYHO MNPEJCTaBSIHE Ha PE3yJNTaTHTE OT
EKCTICPUMEHTATHHA U3CIICIBAHMS.
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