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B0401. Zsivanovits, G., Zhelyazkov, S., & Sabeva, P. (2025). Postharvest Quality of Plums Treated
with Chitosan-Based Edible Coatings. Polysaccharides, 6(3), 68.
https://doi.org/10.3390/polysaccharides6030068 WoS: IF: 5.5(Q1); Scopus: SJR: 1.054(Q1) [cited: 1]

Abstract: This study aims to investigate the differences in the effects of spraying and immersing
methods on edible coatings for halved and pitted plums. Earlier studies have shown that these
biodegradable packaging materials can preserve the quality and safety of fruits for an extended shelf
life. Halved and pitted plums (variety Stanley) were treated with chitosan and rosehip oil edible
coating emulsions by spraying and immersing methods. The treated series were analyzed by
physical, physicochemical, microbiological, and sensorial methods during refrigerated storage for
nine days, until the onset of microbiological spoilage. At the beginning of the storage, there was a
visible difference between the differently treated samples. The untreated series showed the fastest
browning. The emulsion-sprayed samples presented the least changes in color, shape, and volume.
A weaker effect of the immersion technique can be explained by a deep standing of the fruits in a
treating solution or emulsion. Some of the immersed samples have an aqueous texture and received
a smaller sensory rating. The advantages and disadvantages of the methods need further
investigation, but on a production scale, spraying can guarantee uniform batches. In laboratory
circumstances, immersion is an easier method that does not need expensive and difficult-to-use
equipment and gives good results.

The applicant’s personal contribution consists of conceptualization, analysis of physical and sensorial
properties, and writing the article.

CileA6epI/IT6EHO Ka1eCTBO Ha CAVBY, TPETUPaHN C JIAAVIBU IIOKPUTNSI Ha OCHOBaTa Ha
XMUTO3aH

Pesome: Hacros1oro mpoydsaHe nma 3a 1ie4 Ja U3cAeABa pa3AuKNUTe B epeKTa OT IIpUAaraHeTo Ha
MeToAuTe Ha IpbCKaHe U ITOTallsAHe IIpY HaHacsIHe Ha SAAVBY IOKPUTHUSA BbPXY pas3IlOAOBeHU U
IIOYMCTeHM OT KocTuakute camsu. [IpesxosHu mpoydsaHMs IOKasBaT, ye Te3u OMopasrpaiuMu
ONaKOBBYHM MaTepuaalu MOraT Ja ChbXpaHAT KaueCTBOTO M Oe30IlacHOCTTa Ha I110J40BeTe 3a II0-
ABABI IIEPVIOA Ha TOAHOCT. Pa3rioaoBeHnTe 1 TOYMCTEHN OT KOCTUAKUTe cAnBH (copT CTeHaeitr) Os1xa
TpeTHpaHN C eMYyACUN 3a SIAAVBO IOKPUTNE Ha OCHOBaTa Ha XMTO3aH UM MacAO OT IINIIKA 4Ype3
MeToguTe Ha IpbckaHe M notarsiHe. OOpaborenHute cepum OsXxa IOAAOXKEHM Ha (PU3NYHI,
PUBMKOXMMUYIHY, MUKPOOMOAOTMYHI U CEH30PHU aHaAM3M 110 BpeMe Ha ChbXpaHeHUe B XAaAVAHU
yCcAOBUs B NPOABAKEHUe Ha JeBeT AHM — AO ToOsBaTa Ha IIpU3HAIM Ha MMKPOOMOAOTMIHO
passaasiHe. Ollle B HAYa10TO Ha ChbXpaHEHNeTO Ce YCTaHOBMXa BUAVUMMU Pa3ANds MeXAY OTAeAHNUTe
BapuanTu. HeTpetnpanurte nmpodbu 1mokasaxa Hail-Obp3o moxadensisane. I[Ipoburte, obpaborenn
9ype3 NpbCKaHe C eMYACHs, 3alla3lixa B Hall-roAsiMa CTelleH cBOsI IBAT, popma 1 ooeM. ITo-caabusr
edeKT Ha MeTOAa Ha IIOTaIlsIHe MOXKe Ja ce OO0sCHU C IIO-IIPOAbAKUTEAHNs IIPECTON Ha I11040BeTe
B paOOTHM: pa3TBOp MAM eMyAacus. YacT oT roTorneHnTe mpodm npuiodmxa BOAHUCTA TeKCTypa U
I10Ay4Mxa IOo-HICKa CeH30pHa olleHKa. I IpeanMcTBaTa 1 He40CTaThIIUTe Ha ABaTa MeTOAA M3MCKBAT
AOI'BAHUTEAHO U3CAe/BaHe, HO B IIPOU3BOACTBEHU YCAOBIUS MPbCKaHETO OM MOTA0 Aa OCUTYpPH IIO-
roasma e AHOpOAHOCT Ha InapTuauTte. B 2abopatopuu ycaosus nnotansHeTo npeAcraBAsiba I10-1eCeH
MeTOJ, KOJMTO He U3MCKBa CKBIIO I CA0KHO 00Opy/ABaHe U ChIeBPeMeHHO gaBa 400pU pe3yATaTu.
Auunuam npunoc Ha Kawdudama ce CbCMOU 6 KOHUENMYAAUSAUUAMA, AHAAUSA HA PududHume U
CeH30pHUmMe C60TCMEa, KAKMO U 6 U320MEAHeNnO0 HA CMaAmuima.
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B0402. Marudova, M., Zsivanovits, G., Viraneva, A., Gechev, B., & Rusinova-Videva, S. (2024).
Rosehip Seed Oil-Incorporated Chitosan Films for Potential Fruit Packaging Applications.
Applied Sciences, 14(17), 7669. https://doi.org/10.3390/app14177669 WoS: IF: 2.5 (Q1); Scopus: SJR:
0.524(Q1) [cited: 5]

Abstract: The concept of food packaging plays a crucial role in ensuring consumer satisfaction and
extending the shelf life of food products. The rising trend of introducing innovative materials for
food packaging has become prominent in recent years. The present study aims to investigate the
impact of rosehip seed oil (RSO) on the physical, physicochemical, antioxidant, and antimicrobial
properties of edible films based on chitosan for potential fruit packaging applications. Scanning
electron microscopy revealed a uniform distribution of the incorporated emulsion throughout the
edible film. The addition of RSO increased the deformation at break in both tensile and puncture
test, thereby improving the elastic properties of the films. The resulting films exhibited a light-yellow
color with high opacity. The immobilization of RSO led to a decrease in water content by almost two
times and an increase in water vapor permeability of the films. The films showed enhanced
antioxidant activity and retained good protective properties against the yeast S. cerevisiae.
Consequently, these newly formulated multicomponent films are found to be suitable for
applications in the development of active food packaging because of their physical, antioxidant, and
antimicrobial properties.

The applicant’s personal contribution consists of conceptualization, analysis of physical and physicochemical
properties, and writing the article.

XuTo3aHOBU (I)I/IAMI/I, ChbAbp Kaly MaCA0 OT IINIIKa, € IIOTEHHVAAHN ITPUAOXKEHNI 3a
OIIaKOBaHe Ha I11040Be.

Pesiome: KonneniusAra 3a oOIlakoBaHe Ha XpaHMUTe WUIpae KAIOYOBa POAs 3a OCUIypsBaHe Ha
YAOBAETBOPEHOCTTa Ha IIOTpeOuTeAuTe U yAbAXaBaHe CpOKa Ha TOAHOCT Ha XpaHUTeAHUTe
npoaykTu. Ilpes nmocaeanure roagunm ce HabAlOJaBa HapacTBallla TeHACHINMS KbM BbBeXXKJaHe Ha
MHOBAaTUBHIU MaTepuaal 3a XpaHUTeAHM onlakoBku. Hacrosamioro mscaessane mma 3a 1iea ga
IIpOYyYM BAMSHUETO Ha MacA0TO OT ceMeHa Ha murika (RSO) bpXy pusnunute, pu3MKOXMMUIHUTE,
AHTUOKCUAAHTHUTE ¥ aHTUMMKPOOHUTE CBOJCTBA Ha AAAMBU (PUAMU Ha OCHOBaTa Ha XMUTO3aH C
IIOTeHI[MaAHO IIPMAOKeHIe IIpY OllaKoBaHe Ha I110408e. CkaHMpalliata e AeKTPOHHa MUKPOCKOIINS
PasKkpu paBHOMEpPHO paslipejeleHNe Ha BKAIOUeHaTa eMyACKs B CTPYKTypaTa Ha AAAUBUS (PUAM.
Aobasanero Ha RSO gosege 40 yBeandasane Ha gepopManmsTa IIpU CKbCBaHe KaKTO IIPY TeCTOBeTe
3a OI'bH, Taka I IIpM HpoOMBaHe, KOETO II0A00psBa eAacTUYHUTE CBOJICTBA Ha (PuUAMUTE.
[Toayuyenurte ¢puamm ce XapakTepuaupaT CbC CBETAOXBAT LBAT M BUCOKAa HEIPO3PavyHOCT.
Vmobuansupanero Ha RSO goBege 40 1ouTn AByKpaTHO HaMa/sBaHe Ha BOAHOTO ChAbp KaHue U
AO yBeAnuaBaHe Ha IIapOIIPOIIyCKAMBOCTTa Ha BOAHM Iapu Ha (uamute. Puamure IoKasaxa
IIOBMIIIeHAa aHTMOKCUAAHTHA aKTUBHOCT U 3arlasyuxa 400pM 3alllUTHU CBOVICTBA Cpelly ApoXKAuTe S.
cerevisiae. B peayaTaT Ha TOBa HOBOIIOAY4YeHMTe MHOTOKOMIIOHEHTHU (PUAMU Ce OIIpeAeasT KaTo
IIOAXOASAINN 3a NIPUAOXKEHMe B pa3dpabOTBaHETO Ha aKTUBHM XpPaHUTEAHU OIIAKOBKU IIOpaju
TeXHuTe GpU3NIHY, aHTMOKCUAAHTHY U aHTMMUKPOOHM CBOJICTBA.

Auunusgm  npunoc Ha KAHOUOAMa 6KAI046A KOHUENMYAAUSAUUAMA, AHAAUSA HA PusuuHume u
PusUKOXUMULHUME C60UCMEA, KAKMO U HANUC6AHENO HA Cramusima.
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B0403. Zsivanovits, G., Marudova, M., Viraneva, A., Gechev, B., Zhelyazkov, S., & Iliev, A. (2024).
Characterization of Grapeseed Oil Loaded Chitosan Edible Films. Macromolecular Symposia 413(4)
2300232. https://doi.org/10.1002/masy.202300232 WoS: IF: 0.913(Q3); Scopus: SJR: 0.208(Q3)

Abstract. Essential oil loaded edible films are good alternatives of petroleum-based polymer
packaging materials for extending the shelf-life of perishable fruits. This work studies the influence
of grapeseed oil concentration on the physical and antioxidant properties of chitosan-based edible
films. The multicomponent films are softer and more stretchable than the pure chitosan films. An
increase in the oil concentration increases the antioxidant activity and the hydrophobicity of the
films, which is expressed in a decrease in the affinity for water uptake and a change in their surface
energy. The surface color and the transparency of the films are optimal at low oil concentration. The
evaluated physical and physicochemical properties show the potential of these films to reduce the
food waste.

The applicant’s personal contribution consists of conceptualization, analysis of physical properties, and
writing the article.

XapaKTepM3MpaHe Ha JIAANBN (I)I/IAMI/I OT XMTO3aH, CbAbp Kaly ¢ MaCa0 OT Irpo340BU CEMKMN

Pesome: H,ZI,AI/IBI/ITQ CI)I/IAMI/I, ChAbp>Kalllll €eTEPpUYIHN MacAaa, IIpeacCTaBAsdBaT 406pa aATepHaTlBa Ha
IHoAMMepHITE OIIaKOBbYHI MaTeplraal Ha IIETpOAHa OCHOBa 3a YAbA>KaBaHe CpOKa Ha rOAHOCT Ha
HeTpaﬂHI/ITe I11040B€. HaCTO}IH_[OTO nscaeagBaHe pasraexda BAVISIHMETO Ha KOHLEHTpallsTa Ha
Maca0 OT IpO340BU CEMKI BbpPXY (1)]/[3]/I‘IHI/ITe 1 aHTUMOKCUAaHTHIUTE CBOIICTBa Ha SIAAVIBU (l)I/IAMI/I Ha
OCHOBATa Ha XnTO3aH. MHOTrOKOMIIOHEHTHIUTE (l)I/IAMI/I ca IIO-MeKU I I10-€AaCTYHN B CpaBHEHNE C
YUCTUTE XMUTO3aHOBU (l)I/IAMI/I. YBeAnyaBaHeTO Ha KOHI€HTpanusiITa Ha Macld0TO BOAM A0
ITIOBMIIIaBaHe Ha aHTMOKCIAaHTHaTa aKTMBHOCT 1 XI/I,Zl,pOCl)O6HOCTTa Ha Cl)I/I/lMI/ITe, KO€eTO Ce n3passiBa
B HaMaJeHa CKAOHHOCT KbM IIOTA'bIIIaHe Ha BOJa I ITPOMZIHA B IIOBbPXHOCTHAaTa M €HEPITIAL. I_[BeT'])T
Ha IIOBbPXHOCTTa U IIPO3PavHOCTTa Ha Cl)I/I/lMI/ITe Cca HaI7[-6AaI'OHpI/I§ITHI/I IIpM HMCKM KOHIOEHTpal
Ha MacCao0. OHEHEHI/ITe (l)I/ISI/I‘IHI/I u (l)I/IBI/IKOXI/IMI/I‘IHI/I CBOJICTBa IIOKa3BaT IIOTeHIIMala Ha Te3U
(l)I/IAMI/I 3a HaMaJs1BaHe Ha XpaHUTeAHNTe OTIIadbIII.

Auunusm npuHoc Ha Kanoudama 6KA046a KOHUenmyarusauuidma, aHaAusa Ha gSusuttHume ceoticmeaa,
Kaxmo U HanuceaHemo Ha cmamusma.
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B0404. Zsivanovits, G., Zhelyazkov, S., Momchilova, M., Iserliyska, D., & Aleksandrova, D. (2021).
Influence of edible coating on shelf life and quality of sweet cherry. Carpathian Journal of Food
Science & Technology, 13(2) 93-105 https://doi.org/10.34302/crpijfst/2021.13.2.9 WoS: IF: 0.5 (Q4);
Scopus: SJR: 0.148(Q4) [cited: 6]

Abstract. Edible coatings are environment friendly materials for extension the shelflife and
preservation the nutritional value of fruits. In the present research, two different sweet cherry
cultivars were treated with chitosan, chitosan Ca-Lactate (multicomponent, mono-layer coating) and
chitosan alginate (polyelectrolyte complex — bi-layer coating). Immersing technology was used to
apply the coatings, ones for the mono-component, monolayer chitosan and for the multicomponent,
monolayer chitosan Ca-Lactate and twice for the polyelectrolyte complex —bilayer chitosan alginate.
The fruit quality of control and coated samples was evaluated about refractometric, colorimetric,
textural, antioxidant activity (DPPH), acidity, microbiological and sensory parameters during 21
days refrigerated storage. The coatings delayed the decay of the sweet cherry varieties in different
scale. There were differences in browning, in texture changing, in sensory parameters and
microbiological contamination as well. The chitosan based edible coatings extended the shelf-life
period of sweet cherry varieties.

The applicant’s personal contribution consists of conceptualization, analysis of texture and coloring
parameters.

Bausame Ha SAAAVBOTO IIOKPpUTHME BbPXY CpOKa Ha TOAHOCT M Ka49eCTBOTO Ha JdepemnTe

Pesiome: SIaauBuTe NOKpUTUS IIpeACTaBAsABaT €KOAOTMYHO ChOOpasHU MaTepuaan 3a yAbA’KaBaHe
CpOKa Ha TOAHOCT U CbXpaHs]BaHe Ha XpaHUTeAHaTa CTOMHOCT Ha IL1040BeTe. B Hacrosmoro
n3cleaBaHe ABa pasAMYHI COpTa yepeln OsXxa TPeTHpPaHM C XMTO3aH, XMTO3aH KaAllueB AaKTaT
(MHOTOKOMIIOHEHTHO € HOCAOVIHO ITIOKPUTHE) ¥ XUTO3aH-aATMHAT (10A11eAeKTPOAUTEH KOMILIAEKC —
ABYCAOVHO IIOKpUTHE). 3a HaHaCsIHE Ha IOKPUTMsATA Oellle M3I0A3BaH METOABT Ha IMOTaIlsHE —
e4HOKpaTHO  3a  €AHOKOMIIOHEHTHOTO  €JHOCAOMHO  XMUTO3aHOBO  IIOKpUTHME U  3a
MHOTOKOMIIOHEHTHOTO €4HOCAOMHO IIOKpUTHE OT XUTO3aH KaAllleB AaKTaT, M ABYKpaTHO 3a
I10AMeAeKTPOAUTHUS KOMILAeKC (ABYCAOMHO XUTO3aH-aATMHATHO IIOKputue). Kavectsoro Ha
111040BeTe OT KOHTPOAHHUTE I TpeTupaHHUTe IIpoOM Oellle OIleHEHO IO pedpaKTOMETPUYHH,
KOAOPUMEeTPUYHY, TeKCTypHHM, aHTHMOKcuAaHTHu (DPPH), kumceamHHn, MuUKpoOMOAOTMYHU U
CeH30pHIU IIOKazaTeAM B paMKmuTe Ha 21 AHM cbXpaHeHMe B XAaiuaHu ycaosus. IToxpurusAra
3abaBuxa IIpollecuTe Ha THIeHe IIPU pa3ANdHITe COPTOBe Yepelln B pa3AMyHa CTelleH. Y CTaHOBeH!
Osixa pasAmums B CTelleHTa Ha IIOKapeHsBaHe, M3MeHEHMsATa B TeKCTypaTa, CeH3OpHUTe
XapaKTepUCTUKM ¥ MUKPOOMOJAOIMYHOTO 3aMbpcsBaHe. SlaAuBUTe IIOKPUTHUA Ha OCHOBaTa Ha
XIUTO3aH AOIIpMHEeCOXa 3a yAbAKaBaHe CpOKa Ha TOAHOCT Ha M3CAeABaHNTe COPTOBE Yepelll.
Auunuam npunoc Ha kandudama ce CoCMOU 6 KOHUENMYAAUSAUUAMA U AHAAUSA HA MeKCmypHume u
KOAOpUMEMpPUUHUIE NOKASAMEAU.
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B0405. Zsivanovits, G., Grancharova, T., Dimitrova-Dyulgerova, I., Ivanova, D., Kostadinova, S., &
Marudova, M. (2018). Postharvest quality and safety of fresh-cut melon fruits coated with water
soluble chitosan films. Progress in Agricultural Engineering Sciences, 14(sl), 133-145.
https://doi.org/10.1556/446.14.2018.51.13 WoS: CABI; Scopus: SJR: 0.202(Q3) [cited: 5]

Abstract. The research presents the effect of novel edible coatings based on low molecular weight
chitosan on some properties of fresh-cut melon fruits — weight loss, total soluble solids, total acidity,
mechanical strength and bacteria growth. Three different compositions were used as coatings — pure
chitosan, chitosan and Ca lactate and alginate/chitosan multilayers. It was shown that the additional
alginate layer substantially improves the protective properties of pure chitosan coating, resulting in
preservation of cell structure. Negligible negative effect on the antibacterial activity of pure chitosan
is demonstrated.

The applicant’s personal contribution consists of conceptualization, analysis of texture, and writing the article.

CAEAﬁepI/IT6eHO KavyecTBO M 0e30IacHOCT Ha IIpsICHO HapsI3aHN I11040B¢€ OT ITbIIeIl,
IIOKpUTHN C BOAOPa3TBOPVIMN XM TO3aHOBI (I)I/IAMI/I

Pesiome. V3caeapaneto 1peacrass edekTa Ha HOBU SAAMBU IIOKpUTHA Ha OaszaTa Ha
HIICKOMO/€KY/€eH XITO3aH BbPXY HJAKOM CBOJICTBA Ha IIPsICHO HapsI3aHU I11040Be Ha ITBIIel — 3aryoa
Ha Ter410, O0IM Pa3TBOPUMU TBBPAY BelllecTBa, 00Ila KMCeAMHHOCT, MeXaHI4YHa SIKOCT U pacTeXX Ha
OakTepun. Kato moxputms ca M3MOA3BaHM TPU Pa3AUIHU CbhCTaBa — YMCT XMUTO3aH, XUTO3aH U
KaAllyieB AaKTaT ¥ MHOTOCAOVHM IOKPUTHUS aArnHat/xmuro3aH. [lokasaHo e, 4ye A0IbAHUTEAHNAT
aATMHaTeH CAOM 3HaYMTeAHO IOA00psiBa 3alllMTHUTE CBOJCTBA Ha IMOKPUTUETO OT YMCT XUTO3aH,
KOeTO BOAY A0 3alla3BaHe Ha KAeTbhyHaTa CTPyKTypa. JeMOHCTpUpaH e He3HauuTeAeH OTpullaTeeH
edeKT BbpXy aHTMOaKTepraAHaTa aKTVBHOCT Ha YUCTUS XUTO3aH.

Auanusam npunoc Ha kaHoudama 6KA046a KOHYenmyarusayusima, AHaAU3A Ha meKcmypHume nokasameau,
KAKMO U HANUCBAHEMO HA crmamusima.
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B0406. Zsivanovits, G., Milenkova, S., Marudova, M., & Nikolova, K. (2024). Synthesis of clove
essential oil-loaded chitosan-based edible films with different plasticizers. Archives of Materials
Science & Engineering, 128(1). 32-41. https://doi.org/10.5604/01.3001.0054.8017 Scopus: SJR: 0.278(Q3)
[cited: 2]

Abstract. Purpose: Chitosan is a natural polysaccharide known for its excellent biodegradable,
barrier and antimicrobial properties. Therefore, it is often used in the preparation of edible films. A
vast variety of essential oils have been incorporated into the films to enhance their antimicrobial and
antioxidant properties. Despite all the positive effects of chitosan in its application as food
packaging, its films are fragile and brittle. Therefore, plasticizers are usually added to improve the
chitosan's mechanical properties. The present article investigates the effect of different plasticizers,
namely Glycerol, Polyethylene glycol, and Polyvinyl alcohol, on the physical characteristics of clove
essential oil-loaded chitosan film (chitosan/CEO). Design/methodology/approach: Chitosan/CEO
films are prepared using the casting method. The intermolecular interactions are determined by
Fourier-transform infrared spectroscopy (FI-IR), the surface morphology is observed by scanning
electron microscopy (SEM), and the mechanical properties are tested in tensile and puncture modes.
The thermal stability and the compound physical state are investigated using Differential Scanning
Calorimetry. Water adsorption isotherms and water vapour permeability are also determined.
Findings: The addition of plasticizer is found to have a beneficial effect on the mechanical properties
of chitosan films and does not change the hydrophilic-hydrophobic balance, colour parameters,
andthermal stability drastically. In such a way, the plasticized films are suitable for food packaging.
Practical implications: Future research will investigate the effect of other environmentally friendly
plasticizers on edible films made from chitosan/essential oils. Originality/value: Based on our
knowledge, the present research investigates the effect of different plasticizers on the chitosan/CEO
edible films for the first time.

The applicant’s personal contribution consists of analysis of texture and color parameters of the films.

Cunre3 Ha AAANBU (1)I/IAMI/I Ha OCHOBaTa Ha XMTO3aH, CbAbpiXKalliyl eTepuIHO Maca0 OT
KapaM(l)I/Iil, C M3I1043BaHe Ha pa3AnIHN l'IZlaCTI/I(l)I/IKaTOpI/I.

Pesome: Ilea. XurozaHbT e TIpUpPOJeH II0AM3axapud, W3BeCTeH CbC CBOUTE OTAUYHU
Ouopasrpaaumuy, 6apuepHU 1 aHTUMUKPOOHU cBoticTBa. [Topaau ToBa, TOI YecTo ce M3M0A3Ba PN
roAyJaBaHeTo Ha AaauBy Guamu. B tesu ¢puamu c nea moaobpsiBaHe Ha TEXHUTE aHTUMUKPOOHM
U aHTUMOKCUAAQHTHM CBOJICTBA Ce BKAIOYBA IIMPOK CIIEKTbp OT eTepUyHM Macda. Borpexn
MHOTOOPOJIHITE IIpeAVMCTBa Ha XUTO3aHa KaTO MaTepuaA 3a XpaHUTEeAH! OIaKOBKI, IIOAYIEeHITe
¢uammn ca xpexku m uynamsn. ETo 3amjo, oOMKHOBEHO 3a ITOAOOpsIBaHe Ha MeXaHUYHNTE VM
CBOIICTBa ce A00aBAT maactudukaropu. Hacrosimara cratus mscaeasa BAMSHNMETO Ha pa3sANIHU
raacTugpuUKaToOpy — rANLEepol, OAMETUAEH TAVIKOA U TIOAMBUHIAOB aAKOX04, BbpXYy PU3UIHUTE
XapaKTepUCTUKM Ha XUTO3aHOBM (PUAMM, CBABPXKAIIM eTepUIHO Macldo OT Kapamdua
(chitosan/CEO). Amusaia/MeToa0a0rnsa/moaxoa: ®uamure or xurtozan/CEO ca moayuennu upes
MeTO/4 Ha oOTamBaHe. MeXAyMOAeKyAHNUTe B3aMOJENCTBUSA ca wu3cAedsaHu upes Pypue-
TpaHcpopmupana uHppadepseHa criekrpockorms (FT-IR), mopbpxHocTHata Mopdoaorus — upes
CKaHHUpallla eAeKTpoHHa MuKpockorus (SEM), a MmexaHMYHUTE CBOVICTBA — Upe3 MBIMUTBAHMS Ha
OIBH M ITpoOMB. TonamMHHATa CTabMAHOCT U PU3NIHOTO CHCTOSIHIIE Ha CUCTEMITE Ca aHAAU3UPAHN
gpes gudepeHnmaata ckanupama kaaopuMerpusa (DSC). Onpegesenn ca cpIo m3orepMuTe Ha
BOJAHa aAcopOLMs U MPOMYCKAMBOCTTa Ha BOAHM napu. Pe3syaraTm: YcraHoBeHO e, 4ye 400aBsHETO
Ha I11acTuduKaTopy oKaspa OAaronpusATeH e(peKT BbPXy MeXaHIYHITe CBOJICTBAa Ha XMTO3aHOBIUTE
¢puamu, 6e3 ga BOAM A0 ChIIECTBEHNM IIPOMEH!U B XUAPOPUAHO-XUAPOPOOHUS DasaHC, IIBETOBUTE
IIOKasaTeAu ¥ TepMM4HaTa crabuaHocT. [lo To3m HaumH naactudpunupanute Guamm ca
IIOAXOAAINN 3a IIPUAOKEHNe B XpaHUTeAHUTe ormakoBku. IIpakTndeckn nmpmaoxenus: bpaemu
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ns3caeaBaHuzd 11e 6”b,Z|,aT HacCo4YeHI KbM IIpOy4YBaHE Ha BAVISIHMETO Ha APYIM €KOAOIMYIHO C'bO6pa3H]/I
HAaCTI/ICl)I/IKaTOpI/I BbPXY SAAVIBA (1)I/IAMI/I Ha OCHOBaTa Ha XHNTO3aH M e€TepudHM Macaa.
OpurnnaaHoct/cToiHOCT: /JOKOAKOTO HM € M3BeCTHO, HACTOSIIOTO M3CAeABaHe 3a I'bPBU ITBT
pa3raexxga BAVSIHMETO Ha pa3ANIHU HAaCTI/I(l)I/IKaTOpI/I BbPXYy SAAUNBU (l)I/IAMI/I OT XUTO3aH C
€TepI4IHO Maca0 OT KapaM(l)I/I/l.

Auvnuam npunoc Ha KAHOUOAMA 6KAIOU6A AHAAUSA HA MEKCMYpPHUmMe U U6emosume noKasameiu Ha
Purmume.



Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

B0407. Sabeva, P., Zsivanovits, G., Parzhanova, A., Iserliyska, D., Momchilova, M., Zhelyazkov, S.,
Tranenska P. & Iliev, A. (2024). Effect of chitosan/plant oils edible coatings on minimally
processed peach quality during storage. Bulgarian Chemical Communications, 56 (D1), 100-105.
https://doi.org/10.34049/bcc.56.D.51P37 Scopus: SJR: 0.148(Q4) [cited: 1]

Abstract. The edible coatings are capable to extend the shelf-life of minimally processed fruits and
reduce the synthetic packaging’s waste. The used coating materials are obtained from renewable
plant sources and byproducts of the food production. In addition, they are functional active
ingredients. In this study, low-molecular weight fungal chitosan-based coatings with plant oil
emulsions were used for coating of sliced peach. For characterization of the differently coated fruit
pieces physical, physicochemical, microbiological and sensorial properties were examined during
refrigeration. The used coatings extended the shelf-life time up to 10 days and the coated fruits had
acceptable sensory parameters even at the end of the storage.

The applicant’s personal contribution consists of conceptualization, analysis of texture and color parameters
of the films, data curation and prediction of shelf-life time.

Bausame Ha SIAAVIBUTE IIOKPUTUSI OT XI/ITOS&H/paCTI/ITeAHI/I Macaa BbpXYy Ka4eCTBOTO Ha
MVHVMaAHO 06pa60TeH1/1 IIpaCKOBM I10 BpeéMe Ha CbXpaHeHIe

Pesiome. SIaanBUTe MMOKPUTHS MMAT CIIOCOOHOCTTa Aa YAbAXKAT CpOKa Ha rOAHOCT Ha MUHMMaAHO
IpepaboTeHN I11040Be U 4a HaMaAAT OTIIagbIIUTe OT CUHTETUYHY OITaKOBKMI. SIAAMBUTe HOKpUTIS
1MaT CIIOCOOHOCTTa Ja yAbAXKaBaT CPOKa Ha TOAHOCT Ha MUHIMAaAHO 0OpaboTeHM I11040Be U Ja
HaMaAsBaT OTHaAbI[UTe OT CMHTEeTUYHIU OIIaKOBKU. VI3moassaHmTe MaTepmaam 3a TOKPUTHS ce
I10AyJaBaT OT Bb30OHOBSEMU PACTUTEAHN M3TOUHUIM M CTPAHMYHU IIPOAYKTM OT XpaHWTeAHaTa
npomuiLaeHocT. OcBeH ToBa Te (PYHKIIMOHMpPAT KaTo aKTUBHM ChCTaBKI. B HacTos1110TO M3caeABaHe
3a OIlakoBaHe Ha Haps3aHM ITPacKOBM ca M3I0A3BaHM IOKPUTHUSA Ha OCHOBaTa Ha HMCKOMO/AEKYAeH
XIUTO3aH C IbOMYeH IIPOM3X0A U eMyACUM OT pacTUTeAHU Macaa. 3a XapaKTepusupaHe Ha pa3ANdHO
TpeTupaHuTe 11104081 IIpoOH, ca udcaeibany GpuanuHy, GU3NMKOXMMUIHY, MUKPOOMOAOTUYHY U
CeH30pHU IIOKa3aTeAM IO BpeMe Ha CbXpaHeHUe B XAaAUAHU ycAoBus. VIsroaszsanuTe OKpUTUS
YABAXKIXaA CpOKa Ha TOAHOCT 40 10 AHM, KaTO IOKPUTHUTE I11040B€ 3arla3uxa IpUeMANBIA CeH30PHU
XapaKTepUCTUKM AOPU B Kpasi Ha Ileproja Ha CbXpaHeHue.

Auunusm npuroc Ha Kanouodama 6KA0U6a KOHUeNnMYyaru3ayusma, aHarusa Ha meKcmypHume u 16emosu
noxasameAu Ha uimume, Kypuparemo Ha 0aHHume u npozHOIUpaHeno Ha cpoka Ha 200HOCH.


https://doi.org/10.34049/bcc.56.D.S1P37

Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

B0408. Gechev, B., Zsivanovits, G., Iliev, A.,, & Marudova, M. (2023). Chitosan/grapeseed oil
multicomponent edible films-design and properties. Journal of Physics: Conference Series 2436(1)
012029. IOP Publishing. https://doi.org/10.1088/1742-6596/2436/1/012029 Scopus: SJR: 0.18(Q4)
[cited: 1]

Abstract. Physical and antioxidant properties of edible chitosan films, formed by casting method,
were investigated. The films were loaded with grapeseed oil (GsO), which is a strong antioxidant,
contains vitamin E and protects human cells against cancer. The mechanical puncture characteristics,
thickness, water uptake, barrier, and antioxidant (DPPH assay) properties of the films were
investigated. The results showed that the addition of GsO to chitosan film accelerated the oxygen
and water vapor exchange and reduced the strength of the films. The increased antioxidant activity
of the films is a prerequisite for extending the shelf life of food products packaged in them.

The applicant’s personal contribution consists of conceptualization, analysis of texture parameters and water
uptake properties of the films and data curation.

MHOroKOMNOHeHTHM sIAAVBU PUAMM OT XUTO3aH/Maca0 OT TpPO3A0BU CEMKMU - AV3aViH U
CBOJVICTBaA

Pesiome. Vscaeasanu ca PpU3MUYHNUTE UM aHTUOKCHAAHTHUTE CBOICTBA Ha SAAMBYU XUTO3aHOBU
duamu, oayyeHu ypes MeToa Ha orausaHe. PuaMuTe ca oOOraTeHU ¢ MacA0 OT IPO340BU CEMKM
(GsO), xoeTo e cmaeH aHTMOKCUAAHT, Chbabp>Ka BUTaMUH E 1 npeanaspa 4OBeIIKUTE KAETKU OT
pakoBu 3aboasBanus. IlpoydyeHn ca MeXaHUYHUTE XapaKTepUCTUKM IpU HpoOuB, AeOeamnHara,
BOJOITIOTABINIaIIlaTa CIIOCOOHOCT, OapuepHUTe CBOMCTBAa M aHTMOKCUMAaHTHaTa akTusHOcT (DPPH
MeTo4) Ha ¢puamurte. PesyaraTture nokassat, ye 400aBsaHeTo Ha GsO KbM XuTO3aHOBUTE GUAMU
yCcKOpsiBa OOMeHa Ha KMUCAOpPOA U BOAHM IlapM M HaMaasBa TaXHaTa 3apaBuHa. [losuienara
aHTMOKCMAaHTHa aKTMBHOCT Ha PpUAMUTe e IIpeAlloCTaBKa 3a yAb/A’KaBaHe CpOKa Ha OAHOCT Ha
XpaHUTEeAHNUTEe ITPOAYKTH, OITaKOBaHU B TSIX.

Auuruam npunoc Ha Kandudama 6KAI046a KOHUENMYAAUSAUUAMA, AHANUSA HA MEeKCMYpHUMe napamempu
U 6000M0ZADUAHEMO HA PUAMUME, KAKIMO U KYpuparemo Ha danHume.


https://doi.org/10.1088/1742-6596/2436/1/012029

Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

B0409. Zsivanovits, G., Iserliyska, D., Momchilova, M., Sabeva, P., & Rankova, Z. (2021). Analysis
of chitosan treatment on white and black sweet cherry. Progress in Agricultural Engineering
Sciences, 16(S2), 65-72. https://doi.org/10.1556/446.2020.20008 Scopus: SJR: 0.197(Q3) [cited: 2]

Abstract. Bicolor (Rosaline) and black (Regina) sweet cherry cultivars were treated with chitosan-
Ca-lactate and chitosan-alginate solutions. The chitosan coating is biocompatible, nontoxic and
possesses antimicrobial activity. The sample series (five replicates of thirty pieces from each variety
and each treatment, and a control) were refrigerated at 4 °C for 21 and 28 d, to the end of shelf-life.
Physical (visual sorting, weight loss and texture of intact fruit), physicochemical (TSS, antioxidant
activity, and pH of the pulp), and microbiological properties (total number of
microorganisms, Escherichia coli, fungi and yeasts) were investigated weekly. For the last week only
the Regina cultivar had acceptable appearance, the other cultivar was discarded after 21 d. The
chitosan-alginate treatment preserved the texture, showed smaller weight loss, higher antioxidant
preservation and smaller microbial contamination than the samples with chitosan-Ca-lactate on both
cultivars. Based on the results, the edible coating can help to preserve the nutritional value of fresh
fruit and this technology can be useful in preparing the ready-to-eat fruit salads or in decoration of
confectionery products.

The applicant’s personal contribution consists of conceptualization, analysis of physical parameters, as well
as curation of the data and writing of the final version of the article.

Amnaan3 Ha B’bSﬂ,ef/ICTBI/IeTO Ha TpeTnpaHe C XMTO3aH BbpXY Oeanun YepHU CAaAKUM Iepelin.

Pesrome. Coprosete yepemmn Bicolor (Rosaline) n Black (Regina) 6sxa TpeTupanu ¢ pa3tsopu Ha
xurozaH-Ca-AaKTaT ¥ XUTO3aH-aATMHAT. XUTO3aHOBOTO MOKPUTHE € ODMOChBMECTIMO, HETOKCUYHO
U IpuUTeXKaBa aHTUMUKPOOHA aKTUBHOCT. VI3caeapannTe rmpobu (1eT MOBTOpeHNs OT 10 TpuJaeceT
111042 OT BCeKV COPT U BCAKO TpeTHpaHe, KaKTo ¥ KOHTPO/AHa IIpo0da) Osixa ChbXpaHsABaHU B XAaAUAHU
ycaosus nipu 4 °C 3a nepuog ot 21 n 28 gHm — 40 Kpas Ha CpoKa Ha rogHocT. Exxeceammuno Osxa
uscaeapanu (pU3NYHU IOKasaTeAM (BU3yaaHa OlleHKa, 3arybDa Ha Maca M TeKCTypa Ha LieAuTe
1110408e), QPUBMKOXMMMYHM IIOKa3zaTteau (0OOIIO pas3TBOpMMM Cyxmu BemectBa — 1SS,
aHTMOKCUAAHTHA aKTUBHOCT 1 pH Ha Iy ar1aTa), KaKTo M1 MUKPOOMOAOIMYHY ITOKa3aTeAn (00111 Opoit
Mukpoopranusmy, Escherichia coli, maecenn un apoxan). Ilpes rmocaeanara ceamuiia caMo COpThT
Regina samasyu nmpueMAus BLHIIEH BUJA, AOKaTO APYTUAT COPT Oellle OTXBbpAeH cae 21-Bus JeH.
TpetupaneTo ¢ XuTO3aH-aArMHAT AOBeJe A0 I0-400pO ChXpaHsABaHe Ha TeKCTypara, IIO-MaaKa
3aryDa Ha Maca, IIO-BUCOKO 3alla3BaHe Ha aHTUOKCHMAAHTHATa aKTMBHOCT I  IIO-HMCKO
MMKPOOMOAOIMYHO 3aMbpCsBaHe B CpaBHEeHMe C IIpoOuUTe, TPeTUPaHM C XUTO3aH—KaAllMeB AaKTaT,
1 Opu ABata copra. Bb3 ocHOBa Ha moaydyeHMTe pe3yATaTyt MOXKe Ja ce 3aKAIOuM, 4e SAAUBUTE
IIOKPUTHUS TTOAIIOMAraT 3arla3BaHeTO Ha XpaHUTeJAHaTa CTOMHOCT Ha IHpecHuUTe I1a040Be. Tasn
TeXHOAOTMSI MMa IIOTeHIIMaAHO IIPUAOXKEHMe IIPU IIPUTOTBSHETO Ha TOTOBM 3a KOHCyMallVis
I11040BY CcaAaTi, KaKTo U IIPU AeKopalusTa Ha CAajKapcKy U3AeAMsL.

Auunusm npunoc Ha Kandudama KA046a KOHUENMYAAUSAUULMA, AHANUA HA PUSUUHUME NOKASAMEAU,
KAKmo u Kypupaxemo Ha 0anHume u HANUCEAHEMO HA KPAUHUS 6apUaHim Ha CHAmuima.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

B0410. Zsivanovits, G., Sabeva, P., Iserliyska, D., Zhelyazkov, S., Parzhanova, A., & Nesheva, M.
(2023). Enhancing postharvest quality of fresh-cut plums with chitosan-grape seed oil edible
coatings. BIO Web of Conferences 58, 01011. EDP Sciences.
https://doi.org/10.1051/bioconf/20235801011 WoS: CABI: CAB Abstracts® and Global Health®;
Scopus: Indexed [cited: 4]

Abstract. Edible coatings are traditionally used to improve food appearance and conservation due
to their environmentally friendly nature. In this study fresh cut (halved and pitted) plum (var.
Stanley) fruits were coated by chitosan grape-seed-oil (GsO) nanoemulsion. Physical, physico-
chemical, microbiological and sensorial properties were examined 3 times during 9 d refrigeration
storage. The control probes wasted their safety and quality after the 4t d. The coated probes
preserved their quality and safety to the end of the storage period. The fruits with chitosan coating
showed smaller microbiological contamination but the chitosan GsO coated fruits showed higher
values in the sensorial parameters. The coated samples preserved their sensorial parameters up to
80% on the 9% d.

The applicant’s personal contribution consists of conceptualization, analysis of physical parameters, as well
as curation of the data and writing of the final version of the article.

IloagoOpsiBaHe Ha caeA0epUTOEHOTO KadeCTBO Ha IPsACHO Hapsi3aHV CAVIBY C SI4AVIBU
MOKPUTHSI OT XMTO3aH ¥ MacA0 OT IPO3A0BY CEMKI

Pesiome. SaanBuTe MOKpUTISA TPasgUIIMIOHHO Ce M3II0A3BaT 3a II0AOOpsBaHe Ha BLHIIHUS BUA U
CbXpaHsAeMOCTTa Ha XpaHmUTe, OJarogapeHue Ha CBOsA eKoAormMyeH. B HacTosmoro mscaeasaHe
IIPsICHO Haps3aHM (Pa3OAOBeHI U IIOYMCTeHU OT KOCTUAKUTE) I11040Be OT cauBa (copt Stanley)
Osixa IIOKPUTHU C XUTO3aHOBa HAaHOeMyACUsI C Macao OT rpo3gosu ceMku (GsO). PusmunuTe,
PUBMKOXMMUYIHUTE, MUKPOOVOAOTMYHUTE U CEH30PHUTE IT0KazaTeAu Os1xa 13cAeABaHU TPUKPATHO
10 BpeMe Ha 9-AHEBHO CbXpaHeHMe B XAaAMAHM ycaosus. KoHTpoanuTte mpoOu saryOmxa cBosiTa
Oe30I1acHOCT 1 KayecTBo cael 4eTBbpTus geH. Ilokpurture mnpobu 3amasmxa KadyeCTBOTO U
OesoracHOCTTa €U A0 Kpasl Ha Iepuoja Ha cbxpaHeHue. I1aosoBeTe ¢ XMTO3aHOBO IIOKpUTHE
II0Ka3axa I10-HICKa CTelleH Ha MUKPOOMOAOTMYHO 3aM'bpCsIBaHe, AOKaTO Te3!, IIOKPUTH C XUTO3aH
1 Maca0 OT TPO340BU CEMKH, AeMOHCTpUpaxa MO-BYCOKM CTOMHOCTM Ha CeH30PHUTe ITOKa3aTeAll.
IToxputure ipodu cexpanuxa 40 80% OT cBOMUTe CEH30PHN XapaKTepUCTUKY KbM AEBeTIUs A€H.
Audnusm npunoc Ha KAHOUIAMA 6KAIOU6A KOHUENMYAAUSAUUAMA, AHAAUSA HA GUSUHUME NOKASATNEAU,
KAKMo u Kypupanemo Ha 0aHHume 1 HANUC6AHENO HA KPAUHUS 6APUAHIN HA CIMAMULMA.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0701. Grigorov, A., Viraneva, A., Marudova, M., Zsivanovits, G., & Yovcheva, T. (2025). Composite
porous biopolymer multilayer films as potential controlled delivery systems for tolfenamic acid.
Journal of Physics: Conference Series 2952(1) 012017. IOP Publishing. https://doi.org/10.1088/1742-
6596/2952/1/012017 Scopus: SJR: 0.187(Q3) [cited: 1]

Abstract. The aim of this paper is to investigate the potential of composite porous biopolymer films,
created by lyophilization of solutions of two different biopolymers (Poly-D-lactic acid/PLA and
Poly-e-caprolactone/PEC) at different mass ratios (pure PLA, 3-to-1, 1-to-1, 1-to-3 and pure PEC), for
controlled release of a chosen bioactive substance (tolfenamic acid). For this purpose, the prepared
porous films were charged under corona discharge in a standard triode system (consisting of a
charging electrode/needle supplied with 5 kV of a chosen polarity, a grid supplied with 1 kV with
the same polarity as the charging electrode/needle and a grounded electrode) with positive charges.
A set number of chitosan and casein multilayers were deposited on the surface of the charged porous
films using a standard layer-by-layer (LbL) deposition technique, with the bioactive material being
loaded in the casein layers. The drug release kinetics and the total amount of released drug in a
standard dissolution medium were determined with the use of a spectrometer.

The applicant’s personal contribution consists of an analysis of some mechanical parameters of the films.

Kommos3utHu IIOpPBbO3HA 6I/IOHOZH/IMEPHI/I MHOT'OCAOVHMI (1)]/[11MI/I KaTo II0oTeHInaaamn
CCTeMM 3a KOHTPOAVIPAaHO AOCTaBsIHE Ha TOA(l)EHaMI/IHOBa KuceaHa

Pesiome. lleata Ha Tasu cratus e Ja ce M3CAeABa ITOTEHIIMAAbT Ha KOMIIO3UTHU ITOPbO3HU
ouonoanMepHn ¢uamy, GopMUpaHM UYpe3 AMOPUAM3alMs Ha pa3TBOPU Ha ABa pasANIHU
ononoanmepa (rmoan-D-maeuna kmceamna/PLA u moam-e-kanpoaaxton/PEC) mpu pasanann
Macosy cpoTHOmeHus (umcr PLA, 3 xem 1, 1 kM 1, 1 xeM 3 m yucer PEC), 3a KoHTpOoAMpaHO
0cBOOO>K/AaBaHe Ha 130paHO OMOAKTMBHO BellecTsO (ToAdeHaMMHOBa KUcCeAMHa). 3a Tasu 1ied,
IIPUTOTBEHNTe TOpbO3HU GuAMHU Osixa 3apedeHU B KOpPOHeH pa3psj 4Ype3 CTaHAapTHa
TpUeAeKTPOAHa cucTteMa (ChCTOsAINA Ce OT 3apsjeH eAeKTpoA/nraa, 3axpansaHa ¢ 5 kV ¢ nzbpana
IIOASPHOCT, peleTKa, 3axpansaHa ¢ 1 kV cbe chbIlaTa MOAsSpHOCT KaTo 3apsAAHIS eAeKTPOA/Uraa u
3a3eMeH eAeKTPOJ) C IMOAOXKUTeAHM 3apAau. 3ajaseH Opoil MHOTOCAOVHM CAO€Be OT XUTO3aH U
KasenH OsXa OTAOXKEeHU BbpXy HOBBPXHOCTTa Ha 3apeieHUTe IOPBO3HMU (PUAMU, U3IO0A3BAVIKI
CTaHJapTHa TeXHMKa Ha IT0CA0HO oTaaraHe (LbL), kaTo OMoakTuBHUAT MaTepuaa Oellle BKAIOYEH B
KasenHosuTe caoese. KmHeTnkara Ha OcBOoOOXKJaBaHe Ha A€KapCTBOTO U OOIOTO KOAMYECTBO
0CBOOOJEHO AeKapCTBO B CTaHAApTHa cpeja 3a pasTBapsHe OsjXxa oIpeJedeHM C IIOMOIITa Ha
CIIEKTPOMETDP.

Auunusam npunoc Ha Kandudama e AHAAU3 HA HAKOU MEXAHUUHU NAPAMempY HA puimume.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0702. Momchilova, M., Gradinarska-Ivanova, D., Yordanov, D., Zsivanovits, G., & Pats, N. (2024).
Effect of different protein sources (plant, cricket powder and microalgae) on the technological
and functional properties and sensory characteristics of pork meatballs. Scientific journal “Meat
Technology” 65(1) 25-35. https://doi.org/10.18485/meattech.2024.65.1.3 WoS: CABI: CAB Abstracts®
and Global Health® Scopus: SJR: 0.156(Q4) [cited: 1]

Abstract: This study demonstrates the potential use of soy flour, spirulina powder, cricket powder,
buckwheat flour and lupin flour as alternative protein sources in a minced meat product (meatballs)
by comparing the reformulated meatballs with control meat-only samples. We analysed the use of
the same amount of each of the selected protein sources on the technological and functional
characteristics and the sensory perception of raw and cooked meatballs. Higher pH and better
emulsion stability was observed in the soy flour, spirulina and cricket powder samples compared to
the meat-only sample. In the texture profile, greater hardness and springiness of the samples made
with buckwheat flour, soy flour and spirulina powder was found compared to the meat-only
sample, but lesser values for the same parameters when cricket powder or lupin were added. The
results obtained indicated that spirulina and cricket powder are promising ingredients for the
innovative formulation of meat products and are suitable for application in a mixed design
approach.

The applicant’s personal contribution consists of an analysis of texture profiles of the investigated meatballs.

Banstane Ha pa3samaHu M3TOYHNUIIN Ha IIPOTEeHN (paCTI/ITEAHI/I, 6pamHo OoT Imypnn n
MI/IKPOBOAOP&C[H/I) BbPXY TEXHOAOTUYIHNITE 1 (l)YHKI_H/IOHaAHI/ITe CBOVICTBA U CeH3opHuTe
XapaKTepUuCTUKN Ha CBIMTHCKN KIO(l)TeTa

Pesiome: ToBa nmpoydyBaHe AeMOHCTpUpa IOTeHIIMaAHaTa yIIoTpeOa Ha coeBO OpalllHO, CIMpyANHa
Ha ITpax, OpalllHO OT Iy pLy, OpalllHO OT ea4a I 6paLUHO OT AyIMHA KaTO aATepHATUBHI U3TOYHUILI
Ha ITpOTeVMHN B IIPOAYKT OT KaliMa (KIOCI)TeTa) qgpe3 CpaBHsJBaHe Ha peCl)OpMYAI/IpaHI/ITe KIOCI)TeTa C
KOHTPOAHU HpO6I/I CcaMO OT MecCO. AHaAI/ISI/IanMe M3I10A3BaHETO Ha CbIIOTO KOAMYECTBO OT BCEKMU
oT I/I36paHI/ITe M3TOYHNION Ha IHPOTEVMHNM BbpPXy TEeXHOAOIMYIHUTE WU (I)YHKLU/IOHaAHI/ITe
XapaKTepUCTUKN U CEH30PHOTO BB3IPUATIE Ha CYpOBU U BapeHM KiopTeTa. B mpobute chbc coeso
OpalHo, cimpyAnHa 1 OpalllHoO OT LIypIiy ce HabAl04aBa Mo-Bucoko pH n mo-a06pa crabmuasoct
Ha eMyACHuATa B CpaBHEHHUe C Ipobara caMO OT Meco. B TexcrypHus npodua e ycraHoBeHa IIO-
roAsiMa TBbPAOCT M €AaCTUIHOCT Ha IIPpOONTe, IIPUTOTBEHM C OpaIllHO OT €443, COeBO OpalllHO U
CHUpyANHa Ha IIpax, B CpaBHeHMe C IIpobaTa caMO OT MeCO, HO IIO-HMCKM CTOMHOCTU 3a CBIIUTe
IlapamMeTpu, Korato ca goOaseHM OpaltHO OT Imypumu mam Aynusa. [loayuenurte pesyatatu
IIOKas3BaT, 4e CIMpyAalnHaTa U 6paH_IHOTO OT Mypnun ca O6EI_L[aBaH_H/I CbCTaBKIM 3a MHOBATVMBHOTO
popmyanpaHe Ha MeCHU MPOAYKTM U Ca IOAXOASINM 3a IPUAOXKEHNE B CMeCeH II0AXO/J Ha
IIpOeKTUpaHe.

Audnusam npuroc Ha Kanoudama ce CbCMou 6 AHAAUSA HA meKCmypHume npoPuiu Ha u3cAedsarume
Krogpmema.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0703. Delinska, N., Perifanova-Nemska, M., Petrova, 1., Gandova, V., & Zsivanovits, G. (2024).
Physical and sensory characteristics of soaps obtained using red hot pepper seeds oil
(Capsicum annuum  L). BIO Web of Conferences 122  (01011). EDP  Sciences.
https://doi.org/10.1051/bioconf/202412201011 WoS: CABIL: CAB Abstracts® and Global Health®
Scopus: SJR 2024: 0.138

Abstract: Sensory profile of cosmetic products, including soaps, is essential to consumer perception.
Therefore, soap manufacturers, using new and alternative raw materials, strive to improve the
appearance of soaps, their consistency, their ability to foam, the feeling of cleanliness, the feeling on
the skin after use, etc. The aim of this research is to determine the quality and sensory characteristics
of soaps obtained with hot pepper seeds oil (Capsicum annuum L.) — an alternative raw material from
waste plant products. Four different soap variations were crafted, employing diverse combinations
of palm oil, coconut oil, and hot pepper seed oil in their formulations. Certain quality attributes of
the soaps were assessed, including hardness, stickiness, and surface tension. Also, the sensory
evaluation was made. The conclusions drawn from the study align with the findings obtained
through physicochemical and chemical analyses of the soap samples. The results affirm the potential
of hot pepper seed oil for cold process soap production, albeit within a restricted range to 10 %.

The applicant’s personal contribution consists of an analysis of texture profiles of the investigated soaps.

DOU3NIHA U CEeH30PHM XapaKTepMCTUKM Ha CaIlyHV, IIOAy49€HM C IIOMOIIfTa Ha MacCa0 OT
ceMeHa Ha 4yepBeHa aioTa uymka (Capsicum annuum L.)

Pesome: CensopHuAT npodua Ha KO3SMETUYHUTE HPOAYKTU, BKAIOYUTEAHO CaIlyHUTe, € OT
CHIIECTBEHO 3HaYeHMe 3a IOTpeduTeACKOTO Bbh3npusaTue. ETo 3a1o, mponssoauTeanTe Ha CallyH,
M3II0A3BalIKL HOBM U aATepHATUBHU CYpPOBUHH, Ce CTpeMAT Ja NOoA00pAT BBHIIHMA BUJ Ha
CallyHMTe, TSXHaTa KOHCMCTEHILNs, CIIOCOOHOCTTa MM Ja Ce IeHST, yCellaHeTO 3a YICTOTa,
yceljaHeTo BbPXy KOXKaTa caej yrorpeda m Ap. lleata Ha ToBa mM3caeaBaHe € Ja ce OIpeAeAsT
Ka4eCcTBOTO M CEH30PHUTEe XapaKTePUCTUMKM Ha CaIlyHM, IIOAY4eHM C MacAO OT CeMeHa Ha AI0Ta
gymka (Capsicum annuum L.) — aaTepHaTHBHa CypOBMHA OT OTIAAb4YHM PACTUTEAHU IIPOAYKTH.
Cp3aagenn ca yeTUpy pa3ANMdHI BapMaHTa Ha callyH, U3I10A3Ballli pa3HOOOpasHu KOMOMHAIUM OT
11aAMOBO MacA0, KOKOCOBO Mac40 I MacA0 OT ceMeHa Ha AI0Ta Uylka B Texuute popmyan. Onenenn
ca omnpeJeAeHN KadeCTBeH! XapaKTePUCTUKM Ha CaIlyHUTe, BKAIOYMTEAHO TBbPAOCT, A€IKABOCT U
IIOBbPXHOCTHO Hanpesxenue. Hampasena e n ceH30pHa olleHKa. 3aKAIOUeHUsATa OT U3CAeABaHeTO
CbBIIajaT C KOHCTaTallUNUTe, IOAYy4eH) dpe3 PU3MKOXMMUYHU U XMMUYHU aHaAM3M Ha IIpoOuTe oT
canyH. PesyaTaturte mOTBBp>K4aBaT IIOTEHIMAaJa Ha MacAOTO OT CeMeHa Ha AI0Ta 4Yyllka 3a
IIpOM3BOACTBO Ha CaIlyH 4pe3 CTyJeH Ipoliec, Makap U B orpaHnyeH guanas3oH 40 10%.

Auunusm npunoc Ha KaHdudama ce Cocnou 6 AHAAUS HA MEKCMYpHUMe nPoPUAU HA USCACISAHUINE CATLYHU.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0704. Ivanov, G., Bogdanova, A., & Zsivanovits, G. (2018). Effect of ripening temperature on the
texture of cow milk Kashkaval cheese. Progress in Agricultural Engineering Sciences, 14(s1), 69-78.
https://doi.org/10.1556/446.14.2018.51.7 WoS: CABI: CAB Abstracts® and Global Health® Scopus:
SJR 2018: 0.202 Q3 [cited: 6]

Abstract: Texture development during ripening of cow milk Kashkaval cheese at different
temperatures (91°C, 111°C and 131°C) was studied. Texture parameters representing cheese
hardness, cohesiveness, springiness, adhesiveness, gumminess and chewiness were determined by
texture profile analysis. It was found that hardness, gumminess and adhesiveness of all studied
samples increased, while springiness and cohesiveness decreased during ripening. An increase of
chewiness values during the first stages of ripening was observed, followed by a decrease to the 60th
day. It was found that ripening time, as well as ripening temperature had a significant effect on the
changes in Kashakaval texture parameters. Cheese samples ripened at higher temperatures had
lower values for hardness, cohesiveness, gumminess and chewiness. Ripening temperature had no
significant effect on the changes in springiness and adhesiveness of the studied samples. The results
obtained showed that by an appropriate combination of the two factors, ripening time and
temperature, the changes in the Kashkaval cheese texture can be controlled, which is important for
the quality of the final product.

The applicant’s personal contribution consists of an analysis of texture profiles of the investigated cow milk
Kashkaval cheese.

Bausame Ha TeMIlepaTypaTa Ha 3peeHe BbpXY TeKCTypaTa Ha CIpeHeTO Kamkasaa ot
KpaBe MAsSIKO

Pesiome: I3caeaBaHo e pa3BuTHeTO Ha TeKCTypaTa I10 BpeMe Ha 3peeHe Ha cupeHeTo Kalikasaa ot
KpaBe MAAKO Iipu pasanunu temnepatypu (91°C, 111°C u 131°C). Ilapamerpute Ha TeKcTypara,
IpeAcTaBAABaIlN TBbPAOCT, KOXe3MBHOCT, €4aCTUYHOCT, aAXe3MBHOCT, TYMEHOCT U AbBUYaeMOCT Ha
CUpeHeTO, ca oIlpejeleHN Ype3 aHaAu3 Ha npoduia Ha TeKCTypaTta. ¥ CTaHOBEHO e, 4e TBbPAOCTTa,
T'YMeHOCTTa U aAXe3MBHOCTTa Ha BCUMYKM 13CAeABaHN IPoOM ce yBeAndaBarT, 40KaTO eAacTIYHOCTTa
1 KOXe3BHOCTTa HamMaAsBaT 110 BpeMe Ha 3peeHeTo. Haba104aBa ce yBeAnueHne Ha CTOMHOCTUTe Ha
AbBYaeMOCTTa IIpe3 HbPBUTe eTallll Ha 3peeHe, IIOCAeABaHO OT HamaleHmne A0 60-us AeH.
YcraHoBeHO e, ye BpeMeTO Ha 3peeHe, KaKTO M TeMIlepaTypaTa Ha 3peeHe, OKa3BaT 3HauMTeAHO
BAISHIE BBPXy IIPOMEHNTe B IlapaMeTpuTe Ha TekcrypaTa Ha Kamkasaa. IIpoGute ot cupene,
y3peau IIpu IIO-BUCOKM TeMIepaTypy, MMaT HO-HMCKU CTOVHOCTM 3a TBbPAOCT, KOXe3MBHOCT,
TYMEHOCT M AbB4aeMOCT. TemmeparypaTa Ha 3peeHe He € OKa3ada 3HAUMTEAHO BANSIHMIE BbPXY
IIpOMeHNTe B eAacTMYHOCTTa M aAXe3MBHOCTTa Ha u3caeABaHuTe mpoodu. Iloaydyennre pesyaratu
IIOKa3BaT, 4e Ipe3 I0AX0AsIIa KOMOMHAIs OT ABaTa paKTopa - BpeMe Ha 3peeHe I TeMIlepaTrypa,
IIpOMeHNTe B TeKCTypaTta Ha cupeHeto Karrkasaa Morar ga 0b4aT KOHTPOAMPAHY, KOETO € Ba’KHO
3a KauecTBOTO Ha KpalHIs IIPOAYKT.

Auuanusm npuroc Ha Kanoudama ce CbCmMou 6 AHAAUS HA MeKCmypHume NpoPuAu HA USCA)BAHUS
Kauikasar om xpase MAKo.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0705. Iserliyska, D., Zsivanovits, G., lliev, A., & Marudova, M. (2024). Influence of chia gel on
starch thermal transitions, measured by DSC during the storage of cakes. Journal of Chemical
Technology and Metallurgy, 59(4), 769-778.

https://doi.org/10.59957/jctm.v59.i4.2024.3 Scopus: SJR 2024: 0.196 Q3

Abstract: The effect of polysaccharide chia gel, used as fat replacer by substitution of egg
incorporation level in cakes on the starch retrogradation during the storage was analyzed by the
method of Differential Scanning Calorimetry (DSC). The retrogradation transition appeared in the
DSC curves as an endothermic peak with maximum and area correlating to the retrogradation
temperature and enthalpy, respectively. The process was monitored during 12 days after cake’s
preparation and some other product’s physical characteristics (weight loss, crumb firmness, crumb
color) were also measured. The lowest degree of retrogradation was observed on the 12th day for
the 20 % replacement samples, while the highest one was established for the control samples.
Therefore, chia gel exhibited the expected retarding effect on starch retrogradation at 15 and 20 %
level of egg replacement in the cake batter (low enthalpy values). In general, with increasing chia
gel concentration, starch retrogradation slowed down in all storage stages.

The applicant’s personal contribution consists of an analysis of weight loss, crumb firmness and crumb color
of the investigated cakes.

Bansnane Ha 4ns rea BbpXy TepMWYHNTE IIPeXOA Ha HUIIeCTeTo, nsMepenn upes DSC mo
BpeMe Ha CbXpaHeHNe Ha KeKCOBe

Pesome: EQexTsT Ha moamsaxapuAHus 4ns Ted, U3MN0A3BaH KaTo 3aMeCcTUTeA Ha Ma3HMHU 4pes
JacTMYHO 3aMecTBaHe Ha siillaTa B ChCTaBa Ha KeKCOBeTe, BbPXY peTporpajaiusara Ha HUIIECTeTO
II0 BpeMe Ha CbXpaHeHMe Oellle M3cae]BaH uype3 MeToga Ha AudepeHIMalHa CKaHMpala
kaaopumerpust (DSC). IlpexoabT Ha perporpagaumsara ce nposiasa B DSC xpusurte KaTo
e€HAOTepMUYEH IMK, YMUTO MaKCHMMyM U IIAOIL KOpeaAupaT CBbOTBETHO C TeMmIepaTypara U
eHTaAnusATa Ha npexoga. ITponecwT OGermte npocaesen B pamkute Ha 12 AHM cAe IPUTOTBSIHETO Ha
KeKCOBeTe, KaTo OsXxa aHaAU3UpPaHU U AOIbAHUTEAHM (PU3MYHU XapaKTePUCTUKM Ha IPOAYKTUTE
(3aryba Ha Maca, TBLPAOCT Ha TpoxaTa I LIBAT Ha Tpoxara). Hali-Hucka crerien Ha peTporpagarjys
Ha 12-us geH Gemle ycraHoBeHa Ipu mmpodute ¢ 20% 3amecTBaHe, 40KaTO Hali-BMCOKa CTOMHOCT ce
HabaAl04aBa IIpM KOHTpoAHMTe oOpasum. CaeioBaTeAHO, 4mMs TeABT IIPOsBsIBA OYaKBaHUS
nHXxuOuparl epekT BbPXy peTporpajaljusra Ha HUIIIeCTeTO IIpY HIBa Ha 3aMecTBaHe Ha siillaTa oT
15% 1 20% B TecTOTO 3a KeKcose (XapaKTepU3MpaHM C IIO-HUCKU CTOMHOCTU Ha eHTaanusTa). Karo
115110, C yBeAN4JaBaHe Ha KOHILIEHTPpalyATa Ha YIS rel, CKOPOCTTa Ha peTporpajaiis Ha HAIIIECTeTO
HaMa/sBa Ha BCMYKY €Tamy OT CbXPaHeHMeTO.

Auunusam npuroc Ha Kandudama ce CoCMou 6 AHAAU3A HA 3a2y0ama Ha Maca, mevpIocmma Ha Mpoxama u
u6ema Ha mpoxama Ha u3CAedsaxume Kexcose.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0706. Momchilova, M., Gradinarska-Ivanova, D., Zsivanovits, G., & Yordanov, D. (2023). Effect of
Pork Back Fat Replacement with Inulin Gel and Oat Bran Flour on the Physicochemical and
Sensory Evaluation of a Leberkdse Meat Product. Lett. Appl. NanoBioScience, 12, 116.
https://doi.org/10.33263/LIANBS124.116 SJR 2023: 0.215 Q4 [cited: 4]

Abstract: This paper presents a study of the possibilities of using inulin gel and oat bran flour, in
combination or individually, as substitutes for pork back fat in the formulation for a leberkdse meat
product. Different concentrations of pork back fat, inulin gel, and oat bran flour were used for the
preparation of the samples. The samples were analyzed based on physicochemical indicators, color
characteristics, emulsion stability, sensory evaluation, and texture properties by performing a
cutting test analysis using a texture analyzer. Adding oat bran flour and inulin gel led to a significant
(P<0.05) increase in the moisture content and a decrease in the fat content. The addition of oat bran
flour affected the color parameters considerably, and the a*, b*, C, and h values increased compared
to the inulin gel samples and the control sample. The content and type of the functional additives
used had a significant effect (P<0.05) on the texture of the finished leberkase samples, with a direct
relationship between their hardness and the inulin gel and oat bran flour quantity. Using oat bran
flour and inulin gel enhanced the nutritional profile of the leberkdse meat products by enriching
them with dietary fibers.

The applicant’s personal contribution consists of an analysis of the texture and color parameters of the
investigated meat products.

Bansiaye Ha 3aMecTBaHETO Ha CBMHCKa IpbOHA Mac € MHYAWHOB el ¥ OpanIHO OT OBeCeHN
TPULY BbPXy PUM3MKOXMMMYHATA VI CEH30pHAaTa OLleHKa Ha MeCeH IIPOAYKT AeOepKe3
(Leberkise)

Pesrome: Tasu craTus npeacrass n3cAeABaHe Ha Bb3MOXKHOCTUTE 3a M3I10A3BaHe Ha MHYAMHOB Tea
1 OpalllHO OT OBeCeH!U TPUIIM, B KOMOMHAIA AU TIOOTAEAHO, KaTO 3aMeCcTUTeAN Ha CBMHCKa Mac B
penenitypata Ha MeceH Hpogaykr aedbepkes (Leberkdse). 3a mpurorssnero Ha mpoOure ca
U3II0A3BaHM Pa3AMYHM KOHILIEHTpalMM Ha CBMHCKAa Mac, MHYyAMHOB TeA M OpallIHO OT OBeCeHU
Tpuum. IlpoOure ca anaamsmpanmu Bb3 OCHOBa Ha (PUBMKOXMMUYHM IIOKa3aTeAl, LIBeTOBU
XapaKTepUCTUKY, CTaOMAHOCT Ha eMyACHUsATa, CeH3OpHa OIleHKa M TeKCTYpHU CBOJCTBa upe3
U3BbpIIIBaHe Ha TeCT 3a psi3aHe C IIOMOIIITa Ha TeKCTypeH aHaausaTop. JobaBsiHeTo Ha OpalllHO OT
OBeCeH! TPUIIM U MHYAMHOB rea 4oBeje A0 3HaunTeaHo (P<0,05) yBeandyeHne Ha CbAbP>KaHMETO Ha
BJara 1 Hama/siBaHe Ha CbAbp>KaHMeTO Ha MasHuHU. /lo0aBsaHeTo Ha OpallIHO OT OBeCeHU TPULM
IIOBAMS 3HAYMTEAHO Ha IIBeTHUTe IapaMeTpu, a croiHoctute Ha a¥, b*, C u h ce ypeamumxa B
CpaBHeHNe C IpoOWUTe C MHYAMHOB IeAd M KOHTpoaHaTa mpoOa. Cbabp>KaHUETO U BUABT Ha
13I10A3BaHNTe PYHKIIMOHAaAHU 400aBKM OKazaXa 3HaumTeaHo BansHue (P<0,05) BbpXy TekcTypara
Ha ToroBuTe TpoOm aedGepkes (Leberkdse), c mpska Bpb3ka MeXXay TsaXHaTa TBBPAOCT U
KOAMYIECTBOTO Ha MHYAMHOBIA Tea ¥ OpalIHOTO OT OBeceH Tpuiu. VI3roassaneTo Ha OpamHo ot
OBeCeH!U TPULIM U MHYAMHOB Iea 1o400pu XpaHUTeAHNs ITpod1a Ha MeCHUTe IIPOAYKTU AeDepKes
(Leberkase), kato ru oboraTu ¢ AueTnaHyn GpuOpM.

Auunusgm npunoc Ha xandudama ce CoCmou 6 AHAAUA HA MEKCMYypHUMmMe U U6emosu noKasameAu Ha
uscaedsarume mMecHu npooyKmu.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0707. Momchilova, M. M., Gradinarska-Ivanova Yordanov, D. G., & Zsivanovits, G. 1. (2023).
Microstructure and technological properties of cooked meat sausages prepared with emulsions
of vegetable oils as substitutes for animal fat. Food Research, 7, (4), 22-29.
https://doi.org/10.26656/fr.2017.7(4).1030 SJR 2023: 0.247 Q3; WoS: All database [cited: 10]

Abstract: This paper investigated the functional possibilities of using two types of vegetable oil
emulsions of chia and grape seeds, as substitutes for animal fat in the cooked sausage formulation.
Scanning electron microscopy (SEM) and texture profile analysis (TPA) were used to assess the effect
of different levels of fat substitution with the chia and grape seed oils emulsions on the structural
changes and the emulsion stability of sausages. A direct correlation was observed between the
hardness index in the TPA analysis and the addition of the chia oil emulsion. A decrease in the
adhesiveness of the test samples in relation to the control sample (P>0.05) was observed when the
fat was fully or partially replaced by a grape seed oil emulsion and, contrariwise, adhesiveness
increased in the samples to which a chia oil emulsion had been added, the increase being directly
proportional to its quantity. SEM images of sausages showed that the samples in which the porcine
adipose tissue was partially substituted by pre-emulsified chia and/or grape seed oils exhibited a
more compact network with smaller fat droplets compared to the control sample and the emulsified
grape seed oil sample. To sum up, the use of chia and grape seed oil emulsions was found to be a
possible alternative for the substitution of animal fat in emulsified meat sausages; pre-emulsified
chia oil addition resulted in products that were close to the standard one in terms of texture,
microstructural indices and emulsion stability, along with improved nutritional image and
wholesomeness of the end product.

The applicant’s personal contribution consists of an analysis of the texture of the investigated meat products.

MI/IKPOCTPYKTypa U TEXHOAOTMYIHN CBOVICTBA Ha BapeHu MeCHI KOZl6aCI/[, IIpUTOTBEHM C
eMyACuM OT paCTUTEeAHN MacClda KaToO 3aMecTuTeANn Ha JKUBOTUHCKN Ma3HHN.

Pesiome: B Tasu cratus ca nscaeasanu GpyHKIIMOHAAHNTe Bb3MOKHOCTH 3a 3I10A3BaHe Ha ABa BUAa
eMyACHI OT pacTUTeAHM MacAa OT 4us U IpO3J0BU CeMKH, KaTO 3aMeCTUTeAN Ha >KMBOTUHCKNTE
MasHUHI BbB (pOopMyaaTa Ha BapeHM Koabacu. 3a olleHKa Ha edeKkTa OT pa3AMYHUTE HMBA Ha
3aMecTBaHe Ha Ma3HUHU C eMyACUU OT 4Ms U TPO3A0BM CeMKU BBPXY CTPYKTYPHUTEe IIPOMEHU U
cTabMAHOCTTa Ha eMyAcuATa Ha KoabacuTe ca M3I10A3BaHM CKaHMpallla e1eKTPOHHa MUKPOCKOIIN S
(SEM) 1 anaans Ha tekcrypHust mpodgua (TPA) . HabaroaaBaHa e mpsika Kopeaanys MeXAy MHAeKca
Ha TBbpaocT B TPA anaamsa m aoDaBsHeTO Ha emyaAcus OT Macao oT uwms. Habaiogasano e
HaMaJeHle Ha agXe3MBHOCTTa Ha TeCTOBUTe IpoOu CIpsAMO KOHTpoaHarta npoba (P>0.05), korarto
MasHMHaTa e O14a Hall'bAHO MAU YaCTUYHO 3aMeHeHa C eMYACHUs OT TPO340BM CeMKU 1, OOpaTHO,
a/Xe3MBHOCTTa Ce yBeAndaBpa B IIpoOuUTe, KbM KOUTO e O1maa JoOaBeHa eMyACHsl OT MacAo OT 4Yus ,
KaTo yBeAM4YeHMeTO e IIPaBOIIPOIIOPIIMOHAAHO Ha HeMMHOTO KoandecTBo. SEM m3zobpaskeHnsiTa Ha
K040acK MoKa3Bar, 4ye poOuTe, B KOUTO CBMHCKAaTa MacTHa ThKaH e O14a 4yacTMYHO 3aMecTeHa C
IIpeABapUTeAHO eMyATHMpaHU Macda OT 4Yus M/MAU TPO3JAOBUM CEeMKM, ITOKa3BaT IT0-KOMIIaKTHa
Mpe>Ka € II0-MaAKM MacTHM KaIlduIy B CpaBHeHMe C KOHTpoAHaTa IIpo0a 1 eMyArMpaHara 1poda
OT TPO340BU ceMKI. B 06o01menne, 13110138aHeTO Ha €MYyACUM OT 4Msl U MacA0 OT IPO340BU CEMKI
ce OKa3a Bb3MOXKHa aATepHaTMBa 3a 3aMeCTBaHe Ha >KMBOTMHCKI Ma3HUHU B eMyATMpPaH! MeCHM
KoA0acu. /06aBsAHeTO Ha IpeaBapUTeAHO eMyATUPaHO MacAo OT 4us AOBede A0 IIPOAYKTH, OAUZKU
AO CTaHAAPTHHUTE II0 OTHOIIEHUEe Ha TeKCTypa, MUKPOCTPYKTYPHU IIOKa3aTeAM ¥ CTaOMAHOCT Ha
eMy/cusATa, 3ae4HO C II0400peH XpaHuTeAeH 00pa3 1 34paBOCAOBHOCT Ha KpaliHIs IIPOAYKT.
Audnusgm npuroc Ha Kanoudama ce coCmou 6 AHAAU3A HA MEKCMYpPHUMe NOKA3AMEAU HA USCAe)saHume
MecHU npodyKmu.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0708. Momchilova, M., Zsivanovits G., and Marudova M. (2023). Thermal stability of vegetable
oil emulsions and influence on the texture parameters of cooked sausages. Bulgarian Chemical
Communications 55(4) 418-423 https://doi.org/10.34049/bcc.55.4.5556418 SJR 2023: 0.148 Q3.

Abstract: This study is focused on the possibility of using two vegetable oil emulsions as substitutes
for pork back fat in the traditional formulation of cooked sausages. The effect of these emulsions on
the texture parameters of cooked sausages was investigated. The statistically significant difference
(P<0.05) found in the texture parameters of the sausage samples was closely related to the solid fat
index (SFI) which is a measure of the percentage of fat in crystalline (solid) phase to total fat (the
remainder being in liquid phase) across a temperature gradient. The addition of vegetable oil
emulsions reduced the solid fat index at temperatures above 0°C, which was the result of the animal
fat substitution and lower melting temperature of the final product. The reduced crystalline phase
content in the fats led to lower hardness, chewiness and gumminess values of the final products.

The applicant’s personal contribution consists of an analysis of the texture of the investigated meat products.

TepMiraHa cTaOMAHOCT Ha eMyACHHA OT pacTUTEAHN MacAa U BAMsIHVE BbpPXY TeKCTYpHUTe
napamMeTpu Ha BapeHM Koabacu

Pesiome: Toa mpoyuBaHe e POKyCHMpaHO BBPXY Bb3MOXKHOCTTa 3a M3I0A3BaHe Ha ABe eMyACUM OT
pacTuTeAHM Macaa KaToO 3aMeCTUTeAl Ha CBMHCKaTa Mac B TpagUIMIOHHAaTa pelienTypa 3a BapeHu
KoaOacu. V3scaeaBaH e epekThT Ha Te3M eMyACUM BBPXY IlapaMeTpuTe Ha TeKCTypaTa Ha BapeHIUTe
koa0acu. Cratuctudyecky 3HaunMaTa pasanka (P<0,05), ycraHoBeHa B mapaMeTpuTe Ha TeKCTypaTa
Ha IIpoOuTe OT K0ADacH, e TACHO CBbp3aHa C MHAeKca Ha TBbpau MasHunu (SFI), koiiTo e Mapka 3a
IIpOlleHTa Ma3HMHM B KpUcTaaHa (TBbpAa) pasa copsiMO OOIIMTe Ma3HMHH (OCTaHaJlaTa 4acT e B
TeyHa (asza) Hpu TeMmIlepaTypeH IpaameHT. /JoOaBsiHETO Ha eMyACHMU OT pacTUTeAHM Macaa
HaMa/AsBa MHAEKCa Ha TBbpAM MasHMHM npu Temmeparypu Hag 0°C, koeto e pesyarar oOT
3aMeCTBaHeTO Ha >KMBOTUMHCKM Ma3HMHM U IIO-HMCKaTa TeMIlepaTypa Ha TOIIeHe Ha KpalHus
npoaykT. HamazeHoro cbabpkaHme Ha KpucraaHa ¢asa B MasHUHUTE BOAM A0 IIO-HUCKHU
CTOMHOCTU Ha TBbPAOCTTA, AbBKAaTEAHOCTTa I ACTIKaBOCTTa Ha KpaltHUTe IIPOAYKTI.

Auunusgm npuroc Ha Kandudama ce CoCHou 6 AHAAUSA HA MEKCMYypHUMe NoKA3AmeAd Ha UcAedsaHume
MecHU npodyKmu.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0709. Iserliyska, D., Zsivanovits, G., & Marudova, M. (2021). Study on the potential of chia gel
usage as a natural fat substitute in cake formulation. Progress in Agricultural Engineering Sciences.
17(S1), 127-135; https://doi.org/10.1556/446.2021.30015 SJR 2021: 0.141 Q4 [cited: 4]

Abstract: In the current study, cakes were prepared with the addition of different levels of chia gel
obtained by soaking 1 part of chia seeds in 9 parts of water by weight. Mix was allowed to stand for
30 min for gel formation and seeds were left in the gel and later incorporated into the batter. The
addition of chia gel to cake batter to partially substitute the fat from the basic recipe (control) resulted
both in improved quality characteristics at all levels of substitution and reduction of caloric value,
at the expense of energy from fat, especially at higher reduction levels (40 and 60%). The fat
replacement at 40 and 60% had a caloric value decrease by 48 kcal per 100 g compared to the control
and respectively the energy at the expense of the fat was 37.9 and 25.7% (reduction by 71.3 and
48.3%). Sensory evaluation demonstrated good acceptability for all the products with slight prevail
for the samples with 40% followed closer by those with 20% fat replacement. Hence, chia gel proved
to be a good alternative for fat substitution in baking goods recipes while preserving the quality and
sensory parameters aiming to produce healthier foods.

The candidate’s personal contribution consists of conducting the texture profile studies and analyzing the
results.

HpquBaHe Ha IIOTeHIIVa/la Ha M3II0A3BaHeTO Ha rel OT YMsI KaTO eCTeCTBeH 3aMeCTuuTea Ha
Ma3HMHITE B penieIITypaTa Ha KeKCOBe

Pesiome: B HacToAI0TO ITpOy4yBaHe Os1xa MPUTOTBEHM KeKCOBe C pa3ANYHO ChAbp>KaHle Ha rea0Be
OT 4115, IOAYy4eHN Ype3 HaKMCBaHeTO Ha CeMeHa OT 4lisl BbB BoAa B TeraoBHO oTHomeHue 1:10. Tasu
cMmec Oe ocraseHa 3a 30 MuHyTH 40 POPMIpPAHETO Ha rea UM ceMeHarta OsXa OCTaBeHN B reja 3a
I10C/€eABall[OTO My M3I10A3BaHe B TecTOTO. J00aBsIHeTO Ha reda OT UMl KbM TeCTO 3a KeKCOBe C Ilea
JacTMYHA 3aMsHa Ha Ma3HMHUITe OT OCHOBHaTa pelleliTa (KOHTpoJa), AOBede A0 IIOA0OpeHNU
KadecTBeHN XapaKTepMCTMKM Ha BCMYKM HIBa Ha 3aMecTBaHe U HaMaAsBaHe Ha KaJlOpMIiHaTa
CTOIMHOCT, 3a CMeTKa Ha eHeprusATa OT Ma3HIMHAaTa, OCOOeHO 3a I10-BMCOKNTe HMBa Ha 3aMecTBaHe
(40% 1 60%). HusaTa Ha 3amecTBane 40% 1 60% a0Begoxa 40 HaMaAsBaHe Ha eHeprusTa ¢ 48 kcal Ha
100 rp., B cpaBHeHMe ¢ KOHTpOJaTa ¥ CbOTBETHO €HepriusITa 3a CMeTKa Ha MasHuHUTe e 37,9 1 25,7%
(Hamaaenme cbc 71,3 u 48,3%). CeH30pHOTO M3IINUTBaHE IIOKaza A0OPO Bb3IIpueMaHe Ha BCUUIKHU
IIPOAYKTU C AeKO IpeobaajasaHe Ha mpooute ¢ 40%, caeapanu ot npooute ¢ 20% 3aMecTsaHe Ha
MasHuHuTe. CaegoBaTeaHO, reA0BeTe OT 4ms ce 40Ka3BaT KaTo 400pa aaTepHaTHBa 3a 3aMecTBaHe
Ha Ma3HMHUTe B pellellTHTe 3a IIe4ylBa, 3alla3Balikyl KayecTBOTO I CEH3OPHUTe IlapaMeTpy, Ipu
IIPOM3BOACTBO C 1A I10-34paBOCAOBHI XPaHI.

Audnusm npuroc Ha kKanoudama ce CobCMou 6 nNPoex0anemo Ha USCAeO6AHUAMA HA MeKCMYPHUSL NPOPUA
U AHAAUS HA pesyAmamumnie.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0710. Marudova, M., Sotirov, S., Zhelyazkov, S., & Zsivanovits, G. (2021). Formulation and
characterization of hydroxypropyl methylcellulose edible films containing grape seed oil.
Macromolecular Symposia 395 (1), 2000278. https://doi.org/10.1002/masy.202000278 WoS IF: 0.913 Q3;
Scopus SJR: 0.247 Q3; [cited: 6]

Abstract: Novel biobased multicomponent edible films from hydroxypropyl methylcellulose
(HPMC) and grapeseed oil (GsO) are developed. This study investigates the effect of GsO
concentration on some physical and physico-chemical properties of the films. The hydrophobicity
of the films increases, which is expressed in improved water vapor permeability and reduced
moisture absorption. Color and penetration properties of the films are also investigated. The pure
cellulose film is almost colorless, but it becomes darker with pale greenish yellow color from the
grape seed oil. The break force of the films is independent from the grape seed oil concentration, but
the break deformation and the deformation work of the films with GsO is much higher and these
are more elastic. Finally, multicomponent films demonstrated strong antioxidant activity. The
obtained results suggest that the new multicomponent films may be used as food active packaging.
The candidate’s personal contribution consists of conducting research on the texture and color characteristics
of films and analyzing the results.

IloayuyaBaHe 1 XapakTepusupaHe Ha sIAAUB GUAM OT XMAPOKCUIIPOIINA MEeTNALIeAyA03a,
ChbABpXKaI Maca0 OT IPO340BY CEMKI

Pesrome: bsxa paspaboTenn mHOBaTMBHM OMo0asupaHy MHOTOKOMIIOHEHTM SIAVBHM (PUAMU OT
XUAPOKCUITPOIIILA MEeTUALIeAYA03a U Macao OT rpo3Aosu ceMkn. HacTosoro mpoydsase nscaeasa
eeKThT Ha KOHI[eHTpal[isATa Ha MacAO0TO OT TPO3J0BU CeMKI BBPXY HAKOM (PU3NIHM U PU3VKO-
XUMUYHM cBOMiCcTBa Ha ¢puamute. XuapodoOHocTTa Ha GpUAMUTE HapacTBa, KOETO ce M3passBa B
1ojo0peHa MPOITyCKAMBOCT CIPsIMO BOAHMTe IIapy I HaMadeHO 3agbp>kaHe Ha BJaraTa.
MscaeaBanu ca ChIO I1BeTHT U IpoOuBaHeTO Ha puamure. PUAMBT caMoO OT Ileayao3a e IOouTU
Oes11BeTeH, HO C 400aBsIHETO Ha MacAOTO MOThMHsIBa 1 A400mBa 04e40 >KbATO-3eaeH 11BiaT. CraaTta
Ha paspyllasaHe Ha (uaMa He 3aBUCK OT KOHIIeHTpalusATa Ha MacAoTo, HO JdedpopManusAra u
paboraTa 3a gepopMupaHe ca MHOI'O IIO-BUCOKM 3a pUAMMUTE C Macao, CAe40BaTeAHO Te3u PUAMU
ca no-eaactuyHn. Hakpast, MHOTOKOMITIOHEeHTHUTe PUAMM AeMOHCTPUpPAT BUCOKa aHTMOKCUAAHTHA
axTuBHOCT. Haba104aBanuTe pesyaTati AOIycKaT M3I10A3BaHETO Ha HOBUTE MHOTOKOMIIOHEHTHI
$duaMM KaTo akKTMBHa OIIAaKOBKa 3a XpaHHU. /MYHMAT IPMHOC Ha KaHAMAATa ce CbCTOU B
paspaboTBaHe Ha KOHIEIILINMATA Ha U3CAeABaHeTO, II0AyJaBaHe Ha IAMBHUTe (PUAMU U U3CAeABaHe
Ha OapuepHUTe UM CBOJICTBA.

Auunusgm npuxoc Ha KaHOudama ce CbCMOU 6 NPOBeXIAHEMO HA USCAeISAHUAMA HA meKcmypama u
ueemosume Xapakmepucmuxy Ha GUAMUME U AHAAUS HA pesyAmamuime.
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I'0711. Zhelyazkov, S., Zsivanovits, G., Stamenova, E., & Marudova, M. (2022). Physical and barrier
properties of clove essential oil loaded potato starch edible films. Biointerface Res. Appl.
Chem, 12(4), 4603-4612. https://doi.org/10.33263/BRIAC124.46034612 WoS IF: 0.35 Q3; Scopus SJR:
0.336 Q3; [cited: 35]

Abstract: This study explores the effect of Clove essential oil (CEO) nanoemulsion on the physical
and physicochemical properties of potato starch edible films. Mechanical properties at puncture
tests, film thermal stability, morphology, color CIELAB parameters, water vapor permeability, and
gas barrier properties towards oxygen and carbon dioxide were determined. Films were
characterized with white color and high opacity. The films' surface morphology was examined by
polarized microscopy, and homogeneous distribution of the incorporated nanoemulsion into the
edible film was observed. The loaded CEO improved the water and gas barrier properties of the
films. In this way, the formulated new multicomponent films are suitable for use in the design of
active food packaging.

The candidate’s personal contribution consists of developing the research concept, conducting research on the
texture and color characteristics of the films, and analyzing the results.

OusyaHN ¥ 0apyepHM CBONCTBA Ha AAVBHY PpuaMy OT KapTogeHO HuIlecTe, HATOBapeHM C
eTepMYHO Maca0 OT Kapam®pua

Pesrome: Tosa nmpoyusaHe nscaessa egekra Ha HAaHOEMYACHUATa Ha €TePUYHO MacAo OT KapaMpua
(CEO) Bupxy ¢usmunnrte u PuU3MKOXMMWYIHHUTE CBOVICTBA Ha SIAMBHU (PUAMM OT KapTo(eHO
Humecte. bsxa ompejeseHm MeXaHMYHM CBOVICTBa IIpM TecTOoBe Ha IHpoOMBaHe, TepMUYHa
crabuanoct Ha puama, moppoaorus, nsetnu CIELAB napameTpu, MpoIyckanBOCT Ha BOAHA I1apa
n OapuMepHM CBOJCTBa 3a Ta3 CIPsAMO KUCAOPOJ U BbraepodeH Amokcug. Puamure ce
XapakTepusupaT ¢ 054 LBAT U BMCOKa HelpospadHocT. MopdoaorusAra Ha IMOBBPXHOCTTa Ha
duamure Oelrle U3cAeaBaHa Upe3 NOAIPU3MPaHa MUKPOCKOIN 1 Oellle Ha0AI0AaBaHO XOMOTEHHO
pasnpejeseHne Ha BKAIOYeHaTa HAHOEMYACKs B AAVBHMS PpuaM. BKaiogeHOTO Macao ot Kapamdua
110400pM BOAO- U rasosute OapuepHM cBoiicta Ha ¢puamute. Ilo To3u HaumH GopmyaupaHuTe
HOBJM MHOTOKOMIIOHEHTHM (PMAMMU Ca IIOAXOASAIIMN 3a U3II0A3BaHe IIPY POeKTUPAaHeTO Ha aKTUBHI
OITaKOBKU 3a XpaHMU.

Auunusm npunoc Ha kanoudama ce CbCmou 6 paspabomeare HA KOHUENUUAMA HA USCAeISAHENO,
nposex0anemo Ha u3CAeISAHUAMA HA MEKCMYPama u ueemosume XapaKmepucmuxku Ha puAMume u aHarus
Ha pesyamamunme.
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I'0712. Pevicharova, G., Nacheva, E., & Zsivanovits, G. (2021). Effect of genotype and storage on
textural parameters in potato tubers. Journal of Central European Agriculture, 22(2) 369-375.
https://doi.org/10.5513/JCEA01/22.2.2862 WoS IF: 0.24 Q4; Scopus SJR: 0.201 Q4; [cited: 1]

Abstract: Potato lines bred by intraspecific hybridization of Solanum tuberosum L. were evaluated on
their textural properties in two consecutive years. The plants were grown under mountain
conditions at 1610 m altitude and were harvested at the end of September. The cutting test was
performed using a Warner-Bratzler blade of texture analyzer (TA) for obtaining the maximum force
to shear the tubers. Textural parameters were analysed right after harvesting, 3- and 6-month storage
under ambient conditions (2-8 °C and 70-90% Rh) in unheated storehouse. It was found out that the
values of all investigated physical parameters decreased during the storage. Higher influence of the
storage duration than the genotype was recorded on the dynamic of yield force, modulus of
deformation, deformation work and rupture force. Based on the studied physical qualities line E
1096 was selected as the most appropriate for long-term storage because of the slightest softening of
the tubers and the most homogenous parameters of the texture at the end of the storage. The
observed correlations indicated that the yield force may give the best information about the quality
of raw potato texture.

The candidate’s personal contribution consists of conducting research on the texture characteristics potato
tubers and analyzing the results.

BausiHie Ha reHOTHUIIA 1 CPOKA Ha ChbXpaHeHNe BbpXy IIapaMeTpuTe Ha TeKcTypaTa B
KapTodeHu KayOoeHmn

Pesome: B aBe mocaeaoBaTeaHU ToguHu ca OlleHeHM IlapaMeTpuUTe Ha TeKCTypaTa Ha AWHUU
Kapropu (Solanum tuberosum L.), cb3jaseHn dpes3 BbTpeBUAOBa xmOpuaumsarus. PacteHusra ca
OTrAeaHy IpU ILAaHUHCKA ycAoBu: Ha 1610 meTpa HagMOpCKa BUCOYMHA U Ca PeKOATUPAHM B Kpast
Ha Mecel] cenTeMBpu. TecTsbT 3a pasps3BaHe e IIpOBeJeH C TeKcTypeH aHaausarop (TA) c momomgra
Ha HOX Warner-Bratzler 3a noayyasane Ha MakcMaAHa CiAa 3a Cps3BaHe Ha KAyOeHUTe. AHaAU3BT
€ U3BbPIIEH HEeNOCPeACTBEHO CAeJ PeKOATHpPaHe, CAe4 TPpU U IIeCTMEeCeYHO ChbXpaHeHMe B
yCAOBHUATa Ha HEOTOILASIEMO CKAaA0BO IIOMellleHe IIpu Temiieparypen guanasoH 2-8 °C u 70-90%
OTHOCHUTe/AHAa BAa>KHOCT Ha Bb3AyXa. ¥ CTAaHOBEHO e, 4e MPOAbAKUTeAHOCTTa Ha ChXpaHeHNe OKa3Ba
II0-TOASIMO BAUsHME BbPXY AMHaMM4YHATa Cia Ha IojjaBaHe, MoAyaa Ha geopMans, paboTara
3a gedpopmalus U cuJaTa Ha paspyllaBaHe B cpasHeHue ¢ reHotuna. CTOMHOCTUTE Ha BCUYKU
uscaeApaHy GU3MIHM IIapaMeTpy HaMmaAsBaT II0 BpeMe Ha cbhxpaHeHueto. JAvnus E 1096 e naii-
IIOAXOAsIIA 32 ABATOCPOYHO ChXpaHeHNe IIopaAM Hali-c4a00TO OMeKBaHe Ha KAyOeHMUTe M Haii-
XOMOTEeHHM CTOMHOCTU Ha IlapaMeTpuTe Ha TeKCTypara B Kpas Ha ChbXpaHeHueTo. B3 ocHoBa Ha
Ha0AI0AaBaHNTe KOpeJaly MOXe Aa ce 3aKAI04M, Je CiAaTa Ha IoJJaBaHe O MOraa Ja gaje Haii-
A00pa nHpopMaIus 3a Ka4eCTBOTO Ha TeKCTypaTa Ha HellpepaOoTeHuTe KapTOpu.

Auunusam  npunoc Ha Kandudama ce CbCMOU 6 nNposexdare HA U3CAedsare HA MeKCMmypHume
xapakmepucmuxu Ha xapmogperu KAyOeHu u AHAAUS HA NOAYUEHUe Pe3yAmMamu.
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I0713. Ivanov, G., Markova, A., Zsivanovits, G., & Ivanova, M. (2021). Effect of storage
temperatures on Kashkaval texture. Ukrainian  Food  Journal, 10 (2) 237-248.
https://doi.org/10.24263/2304-974X-2021-10-2-3 WoS IF: 0.12 Q4; SJR2022: 0.178 Q4 [cited: 2]

Abstract: Introduction. The aim of the present study was to investigate the effect of storage
temperature on the texture parameters of cow milk Kashkaval cheese. Materials and methods.
Kashkaval cheese samples were prepared according to a classic technology and stored at different
temperatures (4.0+1.0 °C; 1.0£1.0 °C; 7.5+0.5 °C and -18.0£1.0 °C). Texture analysis was performed
by StableMicroSystems TA-XT2i analyser equipped with a loading cell 50 kg. Results and
discussion. The obtained results showed a significant difference in the values of the hardness index
between the cheese samples stored in a refrigerated state and those stored in a superchilled and
frozen state. With increasing storage temperature of cheese, there was a tendency to decrease
(p<0.05) the values of the cohesiveness indicator. The results obtained in the present study showed
that the storage temperature had a decisive influence on the changes in the springiness of the cheese.
Higher storage temperatures (4.0+1.0 °C) were accompanied by a significant decrease in the
springiness of the cheese. The storage of the Kashkaval cheese in a refrigerated state was
accompanied by a significant increase (p<0.05) in its adhesiveness. This trend intensified with the
increase of the storage temperature. With the increase of the storage temperature of cheese, more
significant decrease (p<0.05) of the values of the gumminess index was observed. In a comparative
analysis of the changes in the hardness and gumminess of the experimental Kashkaval cheese
samples, it was found that within the same temperature regime the decrease in the values of
gumminess was greater than that of the hardness. As all three indicators declined in the process of
refrigerated storage, it reflected significantly on the gumminess. Conclusion. More intense changes
in the texture of the studied Kashkaval cheese samples were observed with the increase of the
storage temperature.

The applicant’s personal contribution consists of an analysis of texture profiles of the investigated cow milk
Kashkaval.

Bausame Ha TeMIIepaTypuTe Ha CbXpaHeHNEe BbPXY TEKCTypaTa Ha KalllkaBal

Pesiome:

BbBeaenne. lleaTa Ha HacTOAIIOTO U3cAeABaHe Oellle 4a ce IPOY4Y! BAMAHUETO Ha TeMIlepaTypara
Ha CbXpaHeHle BbpXy TeKCTypHUTe IIOKa3aTeAl Ha KalllkaBal OT KpaBe MASKO.

Marepmnaan u Metroan. Ilpobure kamikasaa Osxa HpPOU3BeAeHM IO KAacudecka TeXHOAOIWS U
CbXpaHsBaHU NIpu paszamyHu temneparypu (4,0+1,0 °C; 1,0+1,0 °C; 7,5£0,5 °C n -18,0+1,0 °C).
TekcTypHuAT aHaams Oelle M3BBLPIINEH C TeKCTypeH aHaamsaTop StableMicroSystems TA-XT2i,
o0opyJ4BaH ¢ ToBapHa KaeTka 50 kg.

Pesyaratu m o0cbxkaaHe. IloayuyeHnTe pedyaTaTit lIOKa3axa ChIIleCTBeHa pa3AMKa B CTOTHOCTHTE
Ha II0Ka3aTeasl TBbPAOCT MeXAy IpoOuUTe CupeHe, CbXpaHsABaHM B OXAaJA€HO ChCTOSHUE, U Te3M,
CbXpaHsBaHU B CyllepoxJdaleHO U 3aMpaseHO cbcrosiHMe. C IIOBMINIaBaHe Ha TeMIlepaTypaTa Ha
CbXpaHeHle Ha KalllkaBaJa ce HabA104aBa TeHAeHIINs KbM HaMaassaHe (p<0,05) Ha cToiHOCTUTe Ha
IIOKa3aTeAsl KOXe3MBHOCT. Pe3yaTaTure OT HaCTOSIIIOTO M3cAeABaHe II0Ka3axa, ye TeMIleparypara Ha
CbXpaHeHMe OKa3Ba pelllaBalllo BAMAHIE BbPXy IIPOMEHMTe B €4aCTMYHOCTTa Ha Kallkasaaa. Ilo-
BUCOKUTe TemIepaTypu Ha cbxpaHeHme (4,0x1,0 °C) Osaxa cbOpOBOAeHM CbC 3HAUYUTEAHO
HaMa/sBaHe Ha e4acTMYHOCTTa Ha mpoaykTa. ChbxpaHeHMeTo Ha KalllkaBala B 0XAaAeHO ChCTOsHIe
Oerre CBIIPOBOAEHO CbC 3HaumMTeaHo mnosuinasaHe (p<0,05) Ha HerosaTa aaxe3amBHOCT. Tasu
TeHAEHIIs ce 3acuABallle ¢ IIOBUINIaBaHeTO Ha TeMIlepaTypaTa Ha cbxpaHeHne. C yBeanyaBaHe Ha
TeMmIlepaTypaTa Ha CbXpaHeHMe ce HaOAlOgaBallle IIO-3HauMTeAHO HamaasBaHe (p<0,05) Ha
CTOMHOCTUTEe Ha IOKa3aTeas rymeHoCT. Ilpu cpaBHUTeAeH aHaAu3 Ha IIPOMEHNTe B TBbPAOCTTa U
T'YMEHOCTTa Ha eKCIIepMMeHTaJAHUTe IIpoOM KalllkaBaa Oellle yCTaHOBEHO, 4e IPU eAVH U CbII]
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TeMIlepaTypeH pe>XM HaMaAsBaHeTO Ha CTOMHOCTUTE Ha T'YMEHOCTTa € IIO-M3pa3eHO OT TOBa Ha
TBBPAOCTTA. Tbi1 KaTO U TpuTe I10Ka3aTeAs HaMaAsBaT 110 BpeMe Ha 0XAad€HOTO CbXpaHeHNe, TOBa
OKa3Ba CbIIE€CTBEHO BAVISIHVIE BbPXY I'YMEHOCTTA.

3akaroueHnmne. Ilo-mHTeH3UBHU IDpoMeHN B TEeKCTypaTa Ha M3CAeABaHUTE HpO6I/I KalllkaBaa Osixa
Ha6AIO,ZLaBaHI/I IIpu IIOBUIIaBaHe Ha TEMIIepaTypaTa Ha CbXpaHEHIe.

Auunusm nputoc Ha Kanoudama ce CbCMOU 8 AHAAU3 Ha mexcmypHume npogﬁu/\u HA U3CAeO8aAHUS
Kawixasar om Kpase MAAKO.
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I'0714. Sabeva, P., Zsivanovits, G., & Zhelyazkov, S. (2025). Fruit packaging with edible chitosan
wrappers. Bulgarian  Journal of Soil Science Agrochemisty and Ecology, 59(1), 9-16.
https://doi.org/10.61308/VKG]7346 WoS: CABI

Abstract: With the sharp increase in food safety issues and the lasting effects of the pandemic,
consumers are paying more attention to food safety and healthy eating. Plastic waste is a serious
environmental problem due to its long degradation period, which is a reason to seek biodegradable
alternatives. Multifunctional films based on natural macromolecules are being studied to observe
their mechanical properties, degradability, antibacterial and antioxidant activities. Edible film
packaging has attracted the attention of manufacturers due to their functions of maintaining the
freshness and quality of foods, they are bio-based macromolecules, which contributes to
environmental protection and have good mechanical properties, degradability, antibacterial and
antioxidant activities. A number of packaging methods have been used to observe the shelf life and
changes in fruits, vegetables and local products when covered with packaging film. In our study,
we used cherries and packaging made of chitosan and calcium lactate and chitosan and alginate.
Edible packaging reduces changes in fruit texture and color during storage at 4 °C, with two-layer
packaging with chitosan/alginate film performing better.

The applicant’s personal contribution consists of conceptualization, analysis of textural and colour properties
of the packed fruits, and writing the article.

OmnakoBaHe Ha I11040Be C IAAVIBY XUTO3aHOBY PILAMM

Pesome: C psA3KOTO HapacTBaHe Ha MpOOJAeMHTe, CBbP3aHM C Oe30IacHOCTTa Ha XpaHuUTe, U
TpalHNUTe TOCAeANIIM OT MaHAeMUsATa, OTpeOuTeANnTe OOpBIAT BCe IMO-TOASAMO BHMMaHMe Ha
OesoracHOCTTa Ha XpaHUTe U 34paBOCAOBHOTO XpaHeHe. [11acTMacoBuTe OTIIagbIu IIpeACTaBAsBaT
cep1o3eH eKoAOTIYeH MpodaeM Iopaiu AbATHUA IIePUO/ Ha pasrpa’kjaHe, KOETO Halara ThpCceHeTO
Ha Omopasrpagumm aatepHatusyu. MuorogyHkImoHaaHuTe (puamu, OasMpaHM Ha OPUPOAHU
MaKpOMOJeKyAl, ce U3cAeaBaT C Ilel OlleHKa Ha TeXHUTe MeXaHMYHM CBOJICTBA, Pas3rpajuMocT,
aHTHOaKTepMalHa ¥ aHTUOKCUAAHTHA aKTUBHOCT. l4AMBUTe OIaKOBKM IPUBANYAT BHUMAaHMETO Ha
IIpOU3BOAUTEAUTE TIOPaAM CIIOCODHOCTTa UM Aa IIOAAbpKaT CBEKeCTTa 1 KadeCTBOTO Ha XpaHUTe.
Te npeacrapasisar Ouoba3MpaHy MaKpOMOAEKyAM, KOUTO AOIIPUHACAT 3a Olla3BaHeTO Ha OKOAHATa
cpeda M IpuUTeXaBaT A0OpM MeXaHMYHM CBOJCTBA, pasrpaldMMOCT, aHTHOaKTepualHa U
AaHTUOKCMAAHTHA aKTUBHOCT. VI311043BaHM ca pa3dAMYHI MeTOAY Ha OIlaKOBaHe 3a IIpocAes BaHe Ha
CpOKa Ha IOAHOCT M MPOMEHUTe NP ILA040Be, 3eAeHYYLM VM MECTHM IHPOAYKTHU, IHOKPUTU C
OnakoBBYHO poano. B HacTosAO0TO M3caeaBaHe Os1Xa M3I10A3BaHN YePeIlly U OIIaKOBKI Ha OCHOBaTa
Ha XUTO3aH U KaAllMeB AaKTaT, KaKTO M XUTO3aH U aATMHAT. SIAAMBMTe OIIaKOBKM HaMaAsBaT
IIpPOMEHMTe B TeKCTypaTa I I[BeTa Ha ILA0AOBeTe IO BpeMme Ha cbxpaHeHme npu 4 °C, xaTo
ABYCAOJHITe OIIaKOBKM C (pMAM OT XUTO3aH/aATMHAT II0Ka3BaT I0-100pu pe3yATaTi.

Auunusm npuroc Ha A6Mopa 6KAI046A KOHUENMYAAU3ayuama Ha U3CAe06aHemo, AHaAU3a Ha MmeKcmypHume
U U6emMosY XapaKmepucmuky Ha onaxkosarume nAodose, Kaxmo u HANUCEAHEMO HA CIAMUIMA.
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I'0715. Zsivanovits, G., Zhelyazkov, S., Sabeva, P., & Iliev, A. (2025). Economic factors of chitosan
based packaging. Bulgarian Journal of Soil Science, Agrochemistry and Ecology, 59(1), 33-39.
https://doi.org/10.61308/KKFF1016 WoS: CABI

Abstract: The food packaging is one of the most important part of the food industry. It concerns
being a preservation technology, but it is an important factor in the marketing and logistics too.
Nowadays the environment sustainability of packaging concerns the most serious between more
and more other features. The ideal food packaging material should keep the food safety and quality,
be easy for maintenance, inexpensive, capable for recycling and biodegradable. The most
commercial packaging are the polyethylene, polypropylene, polyethylene-terephthalate based
composites but they are not suitable for the circular bio economy because they are petroleum based
and their waste is not biodegradable. The chitosan maybe a suitable alternative for food packaging
because it is derived of the chitin, which is the second most abundant biopolymer on the Earth and
its characteristics concerns for versatile application in the food industry. It is commercial, capable to
preserve the quality and safety of the food or their components, environment friendly and has
healthy benefits. This study is a collection about the application of chitosan based multicomponent
packaging materials developed in the projects of the authors collective.

The applicant’s personal contribution consists of conceptualization, analysis of the existing literature and
writing the article.

Vixonomm4aeckn ¢pakTOpy Ha ONaKOBKNMTEe Ha OCHOBaTa Ha XMTO3aH

Pesiome: OnakoBkmTe 3a XpaH! ca e4Ha OT Hall-Ba>kKHITe YyacTy Ha XpaHUTeAHaTa IIPOMMUIILAEHOCT.
Te He camo mpeAcTaBAsBaT TEXHOAOIUS 3a ChbXPaHEHNeE, HO ca U BakKeH (paKTOp B MapKeTUHTra I
AOTNCTHUKaTa. B AHelHO BpeMe eKoA0IMUHaTa yCTOMYMBOCT Ha OITaKOBKUTE e CpeJ Hall-CepUO3HUTe
U3VCKBaHUSI Hape/ C peaulia ApPyrM XapakTepuctuku. VlaeaaHuATr marepuaa 3a XpaHUTEAHU
OIIaKOBKM TpsI0Ba Aa rapaHTmpa 0e30IacHOCT 1 KaueCTBO Ha XpaHarta, 4a ObJe AeceH 3a oOpaboTka,
MKOHOMMYECKM M3TOAeH, II0AX0AMIN 3a pelnKAupaHe 1 Ouopasrpagum. Haii-pasnpocrpanennre
THPIOBCKM OIIAKOBKM ce Oa3Mpar Ha II0AMeTIAeH, IIOAUIIPONIAEH U ITIoAneTUAeHTepedpTalar, HO Te
He ca IIOAXOASINM 3a KpbropaTa OMOMKOHOMMKA, TBhil KaToO ca IIpOM3BeJeHM Ha OCHOBaTa Ha
He(PTOIIPOAYKTH, a OTHagbliNTe OT TAX He ca OuopasrpaguMu. XWUTO3aHBT MOXe Ja Obae
I104X0As11la aATepHaTMBa 3a XpaHUTEeAHN OIIaKOBKM, ThII KaTo ce IoAy4daBa OT XUTUH — BTOPUAT MO
pasnpocTpaHeHne OMornoAuMep Ha 3eMsATa — a HeroBUTe XapaKTepUCTUKU Ipearioaratr
pasHOOOpa3HM IIPUAOXKEHUsA B XpaHUTeAHaTa MHAycTpus. Toil e MKOHOMIYECKM JAOCTbIIeH,
cr1oco0eH Ja 3alla3Ba Ka4yecTBOTO 11 Oe30I1acCHOCTTa Ha XpaHNTe 1 TeXHITe KOMIIOHEHTH, €KOAOTMYHO
cboOpaseH e U IpuUTeXXaBa 110431 3a 3apaseTo. Hacrosioro nscaeasaHe rpeacrabaspa o030p Ha
NPUAOXKEHNATa Ha MHOTOKOMIIOHEHTHM OIIaKOBBUHM MaTepuaall Ha OCHOBaTa Ha XUTO3aH,
pa3paboTeHN B paMKITe Ha IIPOEKTUTe Ha aBTOPCKIsI KOAEeKTHUB.

Audnusm npuxoc HA A6MOpA  6KAIOU6A KOHUENMYAAUSAUUAMA HA  USCAJ6AHENO, AHAAU3A HA
CoULeCmeyeauama Aumepamypa u Hanuce6aremo Ha CMamusima.
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I'0716. Ruskova M., Petrova T., Goranova Zh., Tranenska P., Penov N., Simitchiev A., Zsivanovits
G. (2024) Textural Profile of Peanut Pastes Enriched with Malt Extrudates. Journal of Mountain
Agriculture on the Balkans, 27 (4), 691-705. ISSN 2367-8364 (Online) WoS: CABI

Abstract: Different variants of peanut pastes have been developed, enriched with 2% malt extrudates
and added stabilizing agent (1% PS 209; 2% PS 209; 6% soy lecithin; 8% soy lecithin; 3% sodium
alginate and 5% sodium alginate). Textural parameters (hardness, adhesion force, adhesion,
springiness, cohesiveness, gumminess, chewiness) were measured on the peanut pastes using a
texture analyzer TA.XT Plus Texture Analyzer (Stable Micro Systems Ltd., England). It was found
that the use of 1% PS 209 and soy lecithin in amounts of 6% - 8%, as stabilizers, did not affect the
investigated indicators. The highest values (except cohesiveness) were measured for the sample with
2% PS 209 stabilizer. A linear relation was proven between the textural characteristics of the
developed products and the incorporated stabilizer PS 209.

The applicant’s personal contribution consists of an analysis of texture profiles of the investigated peanut
pastes.

TEKCTyPEH l'IpO(l)I/Ill Ha (l)'I)CT’I)‘IEHI/I I1acCTH, obOorareHa C MaAnOBI €eKCTpyAaaTnn

Pesiome: Pazpaborenn ca pasamyHm BapuaHTM (PBCTBUEHM IIacTy, odoraTeHM ¢ 2% MaAlOBU
eKcTpysaTu u AobaseH cradmansuparr areHT (1% PS 209; 2% PS 209; 6% coes aeuntus; 8% coes
AeunTuH; 3% HaTpues aaruHaT U 5% Hatpues aarmsat). Ha ¢pberbyennrte mactu ca maMepeHu
TeKCTYpHM IIOKa3aTeau (TBbPAOCT, Clda Ha cAellBaHe, AeIKaBOCT, eAacTMYHOCT, XOMOIeHHOCT,
POHAMBOCT, X11AaBOCT), KaTo € 1u3rnoassaH TekcrypeH aHaamsatop TAXT Plus Texture Analyser
(Stable Micro Systems Ltd., England). Ycranoseno e, ge ynorpebata Ha 1% PS 209 u coes aerutun
B KoamdecTtBa 6% - 8%, KaTo cTabmMAM3aTOpy, He BAUAAT BbPXy M3CAeaBaHNUTe IToKazaTteau. Haii-
BIICOKM CTOMHOCTM (C M3KAIOUeHIe Ha XOMOTeHHOCTTa) ca M3MepeH! 3a Ipodarta ¢ 2% crabuansaTop
PS 209. Jokaszana e AMHeliHa 3aBUCUMOCT MeXAY TeKCTYpHITe XapaKTepUCTUKM Ha paspaboTeHnTe
IIPOAYKTU U BAOKeHUs cTrabuansaTtop PS 209.

Auunusgm npuxoc Ha asmopa ce CbCmMou 6 AHAAU3A HA meKcmypHume NpoPuAlu HA UCAeI8aHUMme
¢rocmoueru nacmu.
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I'0717. Zhelyazkov, S., Zsivanovits, G., & Marudova-Zsivanovits, M. (2023). Investigation of
edible coatings on the physical, chemical and microbiological characteristics of processed
melons during storage. BIO Web of Conferences 58, (01012). EDP Sciences.
https://doi.org/10.1051/bioconf/20235801012 WoS: CABI; SJR 2024: 0.138 Q4

Abstract: The possible use of chitosan coating on fresh-cut melons (Cucumis melo var.
Cantalupensis) was investigated in this research topic. Manually sliced melons were treated with
solutions of 10 g/kg chitosan and 10 g/kg chitosan with calcium lactate and then stored at 4°C for 8
days. Physical, physicochemical, microbiological and sensory properties of the samples were
monitored during the storage period. It was found that chitosan coatings inhibited the growth of
microorganisms and affected significantly and positively the storage time of the products. Changes
in the sensory qualities of taste were evaluated. A chitosan coating retarded water loss and the drop
in sensory quality, increasing the soluble solid content and titratable acidity. The data revealed that
applying a chitosan coating preserved effectively the quality and extended the shelf life of fresh-cut
melons.

The candidate’s personal contribution consists of conducting research on the physicochemical and sensory
characteristics of the processed melon and analysing the results.

MSCAEAB&HE Ha BAVISIHVIETO Ha SIAAVIBU IIOKPUTUSI BbPXY (l)I/ISI/I‘IHI/ITe, XMMNWYIHNUTE "
MI/IKpO6I/IOZlOI‘I/I‘-IHI/ITe XapaKTepucCTuKM Ha O6pa6OTeHI/I IrbIlemnu 110 BpeMe Ha CbXpaHeHue

Pesiome: B HacTosmeTo mscaeasaHe e IIpoydyeHa Bb3MOXKHOCTTAa 3a M3IIOA3BaHe Ha XMTO3aHOBO
IIOKpUTUE BLPXY IpsAcHO HapsAsanu mbnemm (Cucumis melo var. Cantalupensis). Pbuno HapszaHu
IrpIIeIny ca Tpetupanu ¢ pastsopu ot 10 g/kg xuroszan n 10 g/kg xuTo3aH € KaAIues AaKTaT I CAe/,
TOBa ca cbhxpaHsAsanu npu 4°C B mpogbaxeHnne Ha 8 auu. Ilo BpeMe Ha nlepuoja Ha ChbXpaHeHUe ca
npocaejeHu puaNyHUTe, PUINKOXMMUIHNUTE, MUKPOOMOAOTMYHNUTE M CEH3OPHMUTe CBOMCTBA Ha
rpoOuTe. YCTaHOBEHO e, Ye XMTO3aHOBUTE TTOKPUTHU MHXMOMpAT pacTeska Ha MUKPOOPraHU3MUTe
U BAUSIAT 3HAYUTEAHO U IIOAOKUTEAHO BbPXY BpeMeTo 3a CbXpaHeHMe Ha IpoaykTute. OLieHeHu ca
IIpOMEeHITe B CEH30PHUTE KauecTsa Ha BKyca. XMTO3aHOBOTO ITIOKpUTHe 3abaBsl 3arybarta Ha BOAa U
B/AOIIIaBa CeH30PHUTE KauecTBa, yBeAndaBalikyl Chagbp>KaHIeTO Ha Pa3TBOPUMU TBLPAY BellecTsa I
TUTpyeMaTa KUCeAMHHOCT. /laHHMTe IIOKa3BaT, 4ye IIpuJdaraHeTO Ha XWUTO3aHOBO IIOKpUTHeE
eeKTIBHO 3aIla3Ba KaueCTBOTO I yAbAKaBa CpOKa Ha TOAHOCT Ha IIPsICHO Haps3aHNTe ITbIIeIN.
Auunugm npunoc Ha kandudama ce cocmou 6 uscAedéane Ha PUSUKOXUMUUHUME U CEH3OPHUME
Xapaxmepucmuxu Ha npepadomerus noneu U AHAAU3 HA pesyamamunmne.
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I'0718. Perifanova-Nemska, M., Delinska, N., Petrova, I, Gandova, V., & Zsivanovits, G. (2022,
June). Physical properties of soaps obtained with the participation of plum kernel oil (Prunus
domestica L.). 2022 8th International Conference on Energy Efficiency and Agricultural Engineering
(EE&AE) 1-5. IEEE. https://doi.org/10.1051/bioconf/20224501009 Scopus: Indexed; [cited: 1]

Abstract: The production of soaps has existed for centuries and the methods for assessing their
quality are evolving in accordance with modern technological requirements, and are increasingly
influenced by consumer preferences. For them, the functional properties that determine the
effectiveness of the soap, ergonomic and aesthetic properties are important. The combination of
these properties determines the quality of the soap. The purpose of this study was to determine the
physical properties of soaps obtained with the participation of kernel oil from plums (Prunus
domestica L.). There are five variants of soaps made from plum, palm and coconut oils in different
proportions. The physical characteristics of the soaps were analyzed - hardness and stickiness,
surface tension and a user evaluation was made. The results prove that the addition of kernel plum
oil to the standard recipe (coconut/palm oil) in an amount of up to 20-30 %, has a positive effect on
the properties of the soap. Plum kernel oil has the potential to be used in the production of soaps by
the cold method.

The candidate’s personal contribution consists of conducting research on the textural characteristics of the
soaps and analysing the results.

DU3MYIHM CBOVICTBA Ha CAILyHM, IOAYYeHH C yIacTHeTO Ha MacA0 OT cANBOBYU siaku (Prunus
domestica L.)

Pesiome: IIpon3BoacTBOTO Ha callyHM CBIIIeCTBYBa OT BeKOBe 1 MeTOANTe 3a OlleHKa Ha KauyecTBOTO
M Ce pa3BMBaT B CbOTBETCTBIE ChC ChbBPeMEHHNTe TeXHOAOTMYHU M3MCKBaHMs U BCe IIOBede ce
BAUSIAIT OT IIpeATIOUNTaHNMATa Ha MOTpeOuUTeAnTe. 3a TAX BaKHU ca (PYHKIIMOHAAHUTE CBOVICTBA,
KOUTO oIpeaeAdT e(eKTMBHOCTTAa Ha callyHa, €pPrOHOMNYHNTE U eCTeTMYecKuTe CBOJICTBA.
KomMmOunanmsta or Te3u cBOiiCTBa ollpejeAsl KaueCTBOTO Ha canlyHa. lleata Ha TOBa m3caeaBaHe
Oerre ga ce orpegeasT (PU3MYHNUTE CBOVICTBA Ha CallyHM, IIOAY4YeHM C y4acTHMeTO Ha MacAo OT
canBoBU AAKK (Prunus domestica L.). PaspaboTenn ca meT BapuaHTa Ha CallyHH, IIPUTOTBEHM OT
CAMBOBO, Ma/MOBO ¥ KOKOCOBO MacAO B pa3AM4YHU IMpONoOpIuy. AHaAu3MpaHM ca PU3NIHUTE
XapaKTepUCTUKN Ha CallyHUTe - TBbPAOCT U AIIKaBOCT, IOBLPXHOCTHO HaIIpe>KeHNe I e HallpaBeHa
roTpeOuTeacka oljeHKa. Pesyatature Agokassat, dye 400aBsIHETO Ha MacAO OT CAMBOBU SAAKU KbM
CTaHAapTHaTa perenTta (KOKOCOBO/IIaAMOBO Maca0) B KoaAmdecTtso 40 20-30%, 1MMa moA0XKUTeAeH
edeKT BbpXy CBOJCTBaTa Ha callyHa. Maca0ToO OT CAMBOBU AAKM MMa MOTeHIINaA Aa ce U3I0A3Ba B
IIPOM3BOACTBOTO Ha CaIlyHM IO CTyAeH MeTOJ,.

Auanusam npunoc Ha Kandudama ce CvbCmou 6 nposexdare HA U3CAedsaHe HA MeKCHypHume
Xapakmepucmuku Ha canyHume u AHAAU3 HA pesyAmamuime.
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I'0719. Boyanova, P., Gradinarska, D., Dobreva, V., Panayotov, P., Momchilova, M., & Zsivanovits,
G. (2022). Effect of Spirulina platensis on the quality and antioxidants characteristics of ice cream.
BIO Web of Conferences, 45, (01009). EDP Sciences. https://doi.org/10.1051/bioconf/20224501009 WoS:
CABI SJR 2024: 0.138 Q4; [cited: 18]

Abstract: Spirulina platensis is a cyanobacterium (blue-green algae) that grows in alkaline waters.
In food industry, Spirulina's phycocyanin is used as a natural colorant and stabilizer. The influence
of three different concentrations of Spirulina platensis (0.5%, 1% and 1.5%) on physicochemical,
textural, antioxidant and sensory parameters of ice cream was studied. It was found that with
increasing spirulina concentration, the overrun increases from 30.6% (IC-0) to 48.3% (IC-3). The
analysis of texture profile (hardness, adhesiveness, cohesiveness, gumminess) of samples showed a
statistically significant difference (p<0.05) between reported values for control sample (IC-0) and the
samples with spirulina. Ice cream samples supplemented with spirulina differed with significant
increase (p<0.05) in antioxidant activity from 2.8 + 2.2 mM TE/100 g DW (control sample) to
112.9 + 41 mM TE/100 g DW (IC-3). The addition of Spirulina platensis in ice cream mixture improves
its quality and antioxidant properties.

The candidate’s personal contribution consists of conducting research on the textural characteristics of the ice
creams and analysing the results.

Bansanne na Spirulina platensis BbpXy Ka4eCcTBOTO U aHTHMOKCMAAHTHITE XapaKTepUCTUKN
Ha caaaoaeja.

Pesome: CrimpyanHa IiaaTeHCHC e LMaHOOaKTepusl (CMHbO3eA€HM BOJOpacau), KOATO pacre B
aAKaAHM BoAu. B XxpaHMTeaHO-BKycoBaTa IPOMMUIIIAEHOCT (PUKOLMAHMHBT Ha CIOMpyAMHaTa ce
M3I1043Ba KaTO eCTeCTBeH OlLBeTNUTeA U cTadbuansarop. VizcaeaBaHO e BAMSHIETO HA TPU pasANIHNI
KoHIeHTpanuyu Ha CrmpyamsHa mnaateHcuc (0,5%, 1% m 1,5%) BbpXy QPU3MKOXMMUYHUTE,
TEeKCTYpHUTE, aHTUOKCUAAHTHUTE U CEH3OpHUTe ITapaMeTpM Ha cAajoJea. Y CTaHOBEHO e, ue C
yBe/AM4yaBaHe Ha KOHIIeHTpalusATa Ha ClIMpyAMHa, yBeAdeHeTo Ha obeMa ce yseandasa ot 30,6%
(IC-0) a0 48,3% (IC-3). AHaaM3 BT Ha TeKCTypHM TPOoPuA (TBBPAOCT, aAXe3MBHOCT, KOXe3UBHOCT,
T'YMEHOCT) Ha IIpoOuUTe IIOKa3Ba CTaTUCTHMYecKu 3Hauumma pasauka (p<0,05) mexay oTyeTeHUTe
CTOMHOCTM 3a KoHTpoaHata mpoda (IC-0) m mpoOure cbc cnmupyamHa. IIpobute caagoaes c
AoDaBeHa CIMPYANHA, ce pa3AndaBaT CbC 3HaUnTeAHO yseamdeHne (p<0,05) B aHTHMOKCUAaHTHATA
akTuBHOCT OT 2,8 + 2,2 mM TE/100 g DW (xoHTpoaHa nipoba) 20 112,9 + 4,1 mM TE/100 g DW (IC-
3). AobGassineTo Ha Spirulina platensis B cMecTa 3a caajgodes, IOA0OpsiBa HEMTHOTO KadyecTBO U
AHTUMOKCUAAHTHN CBOVICTBA.

Auunuam npumnoc HA KaHOudama ce CbCMOU 6 MNposexkdaHe HA UCAeJsaAHe HA MeKCmypHume
Xapakmepucmuku Ha U3CAe06anume cAAG00AeOU U AHAAUS HA Pe3yAmamume.
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I'0720. Zsivanovits, G., Sabeva, P., Zhelyazkov, S., Petrova, T., & Rankova, Z. (2022). Edible-coating
prolongs shelf-life of minimal processed peach. Journal of Mountain Agriculture on the Balkans
(JMAB), 25(3) 159-176. ISSN 2367-8364 (Online) WoS: CABI

Abstract: Chitosan is a preferred polysaccharide for the production of edible films and coatings,
because of its biocompatibility, nontoxicity and antibacterial activity. Minimal processed (peeled,
pitted and sliced) peach fruits were treated by chitosan-Ca-lactate and chitos-analginate solutions
and refrigerated (at 4°C) for nine days. Three replicates of 30 samples were inspected (based on
healthy appearance) and characterized on the first, fourth and eighth days. Physical (weight-loss
and texture of the slices, colour CIELab of the mashed flesh), physico-chemical (refractometric dry
content, antioxidant activity, pH, water-activity of the juice), and microbiological properties (total
number of microorganisms, E. coli, molds and yeasts) were investigated. At the beginning of the
experiments, after the fourth day, the control series had better appearance than the treated series.
This can be explained with the less manipulation. Based on the received data the safety shelf-life
time of coated peach-flesh slices was determined to seven days. The results show that the chitosan-
alginate treatment is able to preserve better the samples than the chitosan-Ca treatment. Based on
this study the edible coating has a promising application in preparation of ready-to-eat fruit salads
or in fruit decoration of confectionery products.

The applicant’s personal contribution consists of conceptualization, analysis of the physical properties of the
coated fruits and writing the article.

HAI/IBHO IIOKpUTHNe yabAXaBa CpOKa Ha rOAHOCT Ha MIHIMAaAHO npepa60TeHI/1 IIpackoBM

Pesome: XMTO3aHBT € MHpPeANIOYNTAH IIOAM3axapuJ 3a HPOMU3BOACTBOTO Ha SIAVBHM puAMU U
IIOKPUTHUS IIOpaAy HeroBaTa OMOCHBMECTMMOCT, HETOKCMYHOCT ¥ aHTMOaKTepMasAHa aKTUBHOCT.
Munnmaano mnpepabortenute (obeaeHu, O6e3 KOCTMAKA UM Hapsi3aHM) I10A0Be OT ITpackoBa ca
TpeTUpaHM C pa3TBOPU Ha XUTo3aH-Ca-AaKTaT U XUTO3aH-aATMHAT U ca ChbXpaHsIBaHU B XAaAVAHUK
(mpu 4°C) B ipoabAXKeHNe Ha JeseT AHN. bsxa nHcriekTpanu (Bb3 OCHOBa Ha 34paB BbHIIIEH BIA) U
XapaKTepu3MpaHM IIpe3 IbPBUs, YeTBbPTUS U OCMUS AeH Ha ChbXpaHeHIe Tpu nosTopeHns 1o 30
npobu. bsxa m3caeapann texHure PpuaMUHM (3aryda Ha Terao M TeKCTypa Ha pe3eHKUTe, LIBST
CIELab Ha myam), ¢usuxo-xumMmudau (pedppakTOMETPUYHO CYXO CbAbp>KaHUE, aHTMOKCHMAAHTHA
akTuMBHOCT, pH, BogHa aKTMBHOCT Ha IyAalla) M MMKpPOOMOAOIMYHM cCBo¥icTBa (0011 Opoit
MuKpoopranusmy, E coli, maecenn n Apoxxan). B Hauaa0To Ha eKcliepUMeHTNTe, CAeJ, YeTBbPTU
AeH, KOHTpOAHaTa cepsl MMallle I0-400bp BBHIIIEH Bl OT TpeTupaHarta cepus. Tosu gakr Moxe
Aa ce ODsICHM C IO-MaJAKOTO MaHMIIyAupaHe. Bb3 ocHOBa Ha IOAydyeHNUTe JaHHU CPOKBT Ha
Oe3oI1acHOCT Ha IIOKPUTHTE Pe3eH! IIpackoBa e cedeM AHU. PesyaTaTuTe 1oKasBaT, ye TpeTUpaHeTo
C XITO3aH-aATMHAT MOXKe Aa 3aIla3! 11o-100pe MpobuTe, OTKOAKOTO TpeTupaHeTo ¢ xutosaH-Ca. Bb3
OCHOBa Ha TOBa M3CJe/BaHe e yCTaHOBEeHO, Ye SIAMBHOTO IOKPUTHe MMa oDelllaBalio IIpuAoKeHe
IIpYU IPUTOTBSIHE Ha TOTOBM 3a KOHCyMaluis IIA0AOBU calaTyl MAU IIPU I1A0A0Ba AeKOopalus Ha
CAaAKapCKU U3AeANsL.

Auunusgm npuroc Ha xKandudama ce CoCmou 6 KOHUenMyarusayus, aHarus Ha GusudHume c60tcmea Ha
noxpumume nA00osée U HANUCeaHe Ha CMAMmusma.
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I'0721. Iserliyska, D., Zsivanovits, G., & Marudova, M. (2022). Chia gel usage as an egg replacer in
the conventional cake recipe. Journal of Mountain Agriculture on the Balkans (IMAB), 25(3) 207-227;
ISSN 2367-8364 (Online) WoS: CABI [cited: 1]

Abstract: Nowadays, many consumers adhere to certain guidelines regarding the daily diet, which
in turn reflects on food production. However, in order to create a new formula, it is necessary for
the industry to use multifunctional ingredients that provide high quality, naturalness and health
effect. Replacing eggs, in the confectionery goods conventional recipe could be an alternative, either
in case of health problems (phenylketonuria, egg allergy, high cholesterol) or dietary preferences
(vegan, vegetarian) of consumers. In the present study, a conventional recipe was used to prepare
cake batter with fresh whole eggs, being partially replaced, in percentage, with chia gel. The end
product quality parameters were measured: cake weight, specific volume, symmetry of shape,
height of the central area, texture profile and sensory properties. Differential scanning calorimetry
(DSC) determined the thermal properties of the cake batter. For comparison, a control sample with
no chia was used in all analyzes. Cake samples were tested for biochemical composition and energy
value.

The candidate’s personal contribution consists of conducting research on the textural characteristics of the
cakes and analysing the results.

Hp]/[[lO)KeHI/Ie Ha re OT 4mnsia, KaTo 3aMecTuTea Ha HﬁHaTa, B KOHBE€HIIMOHAaAHa penernrTypa
Ha KeKC

Pesrome: B HameTo chBpemMue MHOTO KOHCyMaToOpu ce HPUAbPKaT KbM OIlpeAeAeHl HacOKM IO
OTHOIIIeH)e Ha BCeKMAHEeBHaTa AMeTa, KOETO ChOTBETHO peAeKTupa BbpXy IPOM3BOACTBOTO Ha
xpaHu. 3a ga ce cb3gajde Hosa ¢Qopmyaa, obaue, e HeoOXO4UMO Ja Ce M3I0A3BaT
MHOTO(YHKIIMOHAAHU CbCTaBKM, OCUTYpsBaIllM BUCOKO KadyecTBO, HaTypaAHOCT U 34PaBOCAOBEH
edexT. 3amecTBaHETO Ha silllaTa, IO pellenTypa, B CAagKapcKu U3jgeAnst Moxe Ja Obae
aATepHaTHUBa, KaKTO IIpM HaAU4YMe Ha 34PaBOCAOBHM Ipo0AeMU ((PeHUAKeTOHYPUs, adepIius KbM
sI1il1a, BUCOK XOA€CTepOo) Taka M IIpU XpaHUTeAHM IIpeAounTaHNs (BeraHCKM, BereTapMaHCKM) Ha
KOHCyMaTopute. B Hacrosmara paspaboTka Oellle 1m3roasbaHa KOHBEHIIMOHa/AHa pelleliTypa 3a
IIPUTOTBSIHE Ha KeKCOBO TeCTO, KaTo IpecHNTe sAifIiaTa, 110 perenTypa, Os1xa 3aMeCcTBaH! YaCTIIHO,
B IIPOIIEHTHO CHOTHOIIIEHNe, C TeA OT ums. ['0TOoBMAT IpoAyKT Oellle OlleHsBaH I10 IOKa3aTeAM Ha
Ka4yeCcTBOTO Ha CBeXKOTO M3Jeale: Maca Ha u3jeaneTo, crenuduyieH odeM, cuMeTpus Ha popmara,
BIICOUMHA Ha IeHTpaJHaTa 30Ha, TeKCTypeH Ipodua U CeH30pHM cBolicTBa. AmdepeHiuaina
ckanupaia kaaopumerpus (ACK) orpeaean TepMudHnTe CBOICTBA Ha TECTOTO. 3a CpaBHEHNE IIPU
BCMYKM aHaAM3yu Oellle M3II0A3BaHa KOHTpO/AHa Ipoba Oe3 goOaska Ha ums. ITpobure kekc Osxa
n3cae/BaHI 3a OMOXMMIYEH ChCTaB U eHepIruiiHa CTOMHOCT.

Auanusam npunoc Ha kandudama ce CvbCmMou 6 nposexdare HA U3CAedsaHe HA MeKCHypHume
Xapaxmepucmuxu Ha KeKcoseme u AHAAU3 HA pe3yAmamune.
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I'0722. Zsivanovits, G. 1., Sabeva, P. G., Petrova, T. V., Momchilova, M. M., Zhelyazkov, S. P.,
Iserliyska, D. Z., & Aleksandrova, D. V. (2022). Improving the shelf-life of the sweet cherry by
multicomponent edible coatings. Agricultural  Sciences/Agrarni  Nauki, 14(33) 36-49.
https://doi.org/10.22620/agrisci.2022.33.005 WoS: CABI

Abstract: One of the possibilities in the great challenge to maintain the shelf-life of perishable fruits
like the sweet cherry is the application of multicomponent edible coatings. In our study chitosan and
grape seed oil multicomponent edible film was applied to protect the quality and delay the
microbiological contamination of the fruits. Physical (weight loss, texture, colour), physico-chemical
(antioxidant activity, acidity, refractive index and BRIX), sensorial (consumer test) and food-safety
(total microbial count, total amount of molds and yeasts, pathogens) parameters were analyzed
during 4 weeks of refrigerated storage following the changes of the fruit series. Our results show
that the applied coating extended the shelf-life timing of the sweet cherry. The delay in the fruits’
decay was different for the samples coated with pure chitosan solution and chitosan-grape seed oil
emulsion.

The applicant’s personal contribution consists of conceptualization, analysis of the physical properties of the
coated fruits and writing the article.

HOAOGpﬂBaHe Ha CpOKa Ha TO4HOCT Ha YepemuTe Ype3 MHOTOKOMITIOHEHTHN 514 AVIBVL
IIOKPpUTHMSL.

Pesiome: EaHa OT Bb3MOKHOCTUTE B TOASIMOTO IpeAU3BMKaTeACTBO 3a IOAAbp>KaHe Ha CpOKa Ha
rOAHOCT Ha HeTpaliH! I11040Be KaTo yepellnTe e IIpyuiaraHeTo Ha MHOTOKOMIIOHEHTHU SAAVIBU
nokputus. B Haieto nscaeasane Gellle MpMAOKeH MHOTOKOMIIOHEHTEH SAANB (PUAM OT XUTO3aH U
Maca0 OT TPO3A0BU CeMeHa, C 1led Aa ce 3ara3y KaueCcTBOTO I Aa ce 3a0aBy MUKPOOMOAOTMIHOTO
3amMbpcsiBaHe Ha Iao4oseTe. PuanyHM (3aryba Ha Terao, TeKCTypa, LBAT), (PU3MKOXMMUIYHN
(aHTMOKCMAAHTHA aKTMBHOCT, KMCEAMHHOCT, pedpakumoHeH wuHAekc u BRIX), ceHsopHn
(moTpeOuTeACKM TecT) 1 IlapaMeTpu 3a 0e30I1aCHOCT Ha XpaHuTe (000 MUKPOOHO ChbAbp KaHMe,
OOIIIO0 KOAMYeCTBO IIAeCeHM U APOXKAM, IlaToreHn) OsXa aHaAM3MpaHU B MNPOAbAKeHUe Ha 4
CeJMHUIIM Ha XAagUAHO CbXpaHeHUe, cAeABaliKil IIPOMeH;MTe B cepusATa naogose. Hammre
pesyATaTy IIOKa3BaT, ye IIPUAOXKEHOTO IIOKpUTHE e YAbAXKUAO CpOKa Ha TOAHOCT Ha yepelara.
3abaBsiHETO Ha pa3BaAsHETO Ha I11040BeTe Oellle pa3dANYHO 3a IIPOONTE, IIOKPUTHU C YNMCT Pa3TBOP
Ha XMTO3aH U eMyACHs OT XMTO3aH M Macao OT TPO340BI CeMeHa.

Auunuam npuroc Ha xandudama ce coCmou 6 KOHUeNMYAaAusayus, aHarus Ha PusuuHume céoticmea Ha
noxpumume nA0006e U HANUC6AHE HA CIMATNUANA.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0723. Momchilova, M., Zsivanovits, G., & Petrova, T. (2021). Influence of inulin and oat flours as
pork fat replacers on texture parameters of emulsified meat products. Journal of Mountain
Agriculture on the Balkans, 24 (4), 23-39 ISSN 2367-8364 (Online) WoS: CABI

Abstract: In the present work, the possibilities of using inulin gel and/or oat flour as fat replacers in
recipes for meat emulsified products were investigated. Different inulin gel and/or oat flour
concentrations were applied in meat emulsified products. The influence of functional replacers on
the texture parameters were studied. Significant differences were found as a result of the
replacement or reduction of fat, the type and quantity of functional ingredients (inulin gel and/or
oat flour), (P<0.05). A relationship was observed between the hardness and quantity of oat flour and
inulin gel. The results show that the content and type of functional additives used significantly affect
(P<0.05) the texture of the final emulsified products.

The candidate’s personal contribution consists of conducting research on the textural characteristics of the
meat products and analysing the results.

Banstaue Ha MHyAVIHa 1 OBe€CeHOTO 6pamH0 KaToO 3aMeCTuTeAM Ha CBMHCKaTa Ma3HMHa
BbpXY TEKCTYPHUTE IIapaMeTpV Ha eMyAIrvipaHy MeCHI ITPOAYKTI

Pesrome: B nacrosmara padora, 6s1xa n3caeABaHN Bb3MOKHOCTUTE 3a M3I0OA3BaHe Ha MHYAUH Tea
/AN OBeceHO OpalllHO KaTo 3aMeCTUTeAM Ha Ma3HMHU B pellenTypyu 3a MeCHM eMyATMpaH!U
npoAykTu. B mpobure or MecHU emyarupaHu IpOAyKTH, OsXa HPUAOXKEHM pa3ANdHU
KOHIIEHTpalluy Ha WHYyAMH TeA wu/uam oBeceHo OpamHo. VscaegBaHo e BAMSHUETO Ha
(PYyHKUMOHAAHUTE 3aMeCTUTeAU BbpXy TEKCTypHUTe IlapaMeTpU Ha MeCHUTe eMyATMpaHu
IIPOAYKTH. Y CTaHOBEHM Ca 3HAUMTeAHU Pa3AUKU B pe3yATaT Ha 3aMeCTBaHeTO MAM HaMaAsBaHETO
Ha MasHUHUTe, Biija U KOAMIECTBOTO Ha (PYHKIIMOHAAHUTE ChCTaBKM (MHYAMH TeA 1/MAU OBeCeHO
oparrno), (P<0.05). Haba04aBa ce mpsika Bpb3ka MeXXAY TBBPAOCTTA U KOAMYECTBOTO Ha OBECEHOTO
OpalllHO 1 MHYyAMHOBUS Tea. PesyaTaTuTe oKasBart, ye ChbAbp>KaHUETO U BUABT Ha U3I0A3BaHUTe
PpyHKIMOHAaAHN A400aBKH, OKa3BaT 3HaunTeaHo BausaHye (P<0.05) Ha TekcTypaTta Ha rOTOBUTE IIPOOK
OT eMyATUpPaHU IIPOAYKTH.

Auunuam  npunoc Ha Kandudama ce Cvbcmou 6 nposexdave HA uU3CAedsare HA MeKCMypHume
Xapaxmepucmuxy Ha MecHume npooyKmu u AHAAu3 Ha pesyAmanmunme.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0724. Zhelyazkov, S., Sabeva, P., & Zsivanovits, G. (2021). Physical and physicochemical
characteristics of edible films. Journal of Mountain Agriculture on the Balkans, 24 (4), 335-348; ISSN
2367-8364 (Online) WoS: CABI

Abstract: It is essential in the modern life to have fruits and vegetables with high quality and long
shelf life. In this context, the coating or packaging of foodstuff plays a big role. The used materials
for edible films should be biocompatible, biodegradable, to have antioxidant and antimicrobial
effect, not to change or enhance the appearance, aroma and taste of the fruits. This paper shows
some example about novel edible coatings and possibilities to investigate their physical and
physicochemical characteristics. These materials are capable to form a thin film on the surface of the
fruits and vegetables and have the ability to preserve their nutrition value and safety for longer time.
The Institute of Food Preservation and Quality has a laboratory team and projects to investigate the
parameters of the edible films and the coated foodstuff.

The candidate’s personal contribution includes the coordination of research, data synthesis, resource
management, and editing of the final text in preparation for publication.

DPUNIHNA U (I)I/ISI/IKOXI/IMI/I"IHI/I IIOKa3aTeAau Ha JAANBHU (I)I/IAMI/I

PeSIOMeZ B C’BBpeMeHHI/I}I JKMBOT € OT CbIII€CTBEHO 3HadyeHIle I11040BeTe 1 SGZIGHLIyLU/ITe Aa 6"]),Zl,aT C
BIMCOKO KayeCTBO N ABbABI CpOK Ha TOAHOCT. B TO3UM KOHTEKCT HOKpI/ITI/IeTO AN OIIaKOBKaTa Ha
XpaHI/ITe/lHI/ITe HpOAyKTI/I Mrpae Ba’>KHa pO/lﬂ. MSHOASBaHI/ITe MaTepI/IaAI/I 3a JIAVBHU Cl)I/IAMI/I Tpﬂ6Ba
Aa Ca 6I/IOCrbBMECTI/IMI/I, 6VIOpa3FpaAVIMI/I, Ada IMaT aHTUOKCNAaHTHa aKTMBHOCT U aHTI/IMI/IKpO6eH
edeKT, 4a He IPOMEHAT NAM MTOAOOpPsBAT BBHIIHNUA BIA, apoMaTa U BKyca Ha ILao4oseTe. Tasu
CTaTMs IIOKa3Ba HSIKOU HpI/IMepI/I 3a HOBU SIAVIBHIL HOKpI/ITI/I}I I Bb3MOJ>KHOCTU 3a n3icaedBaHe Ha
TeXHUuTe Cl)I/ISI/ILIHI/I n (l)I/ISI/IKOXI/IMI/I‘{HI/I XapaKTepI/ICTI/IKI/I. TaKI/IBa MaTepI/Ia/H/I Ca CHOCO6HI/I Aaa
o6pa3yBaT TBhHBK Cl)]/[/lM Ha HOB"prHOCTTa Ha I11040BeTe U SQAGH‘{YI_U/ITQ " Mart CHOCO6HOCTTa Aa
3alla3BaT TeXHUTe XpaHI/ITe/lHa CTOMHOCT U 6930HaCHOCT 3a IIO-AbATO BpeMe. MHCTI/ITYTT)T 3a
KOHCEpBUpaHe U KavyeCTBO Ha XpaHMUTe MMa AabOpaTOpeH eKUII UM IIPOeKTU 3a M3CAeABaHe Ha
ITIOKa3areAnTe Ha SIAVIBHU (1)I/IAMI/I 41 XpaHI/ITe/lHI/I HpO,ZLYKTI/I C HOKpI/ITI/Ie.

Auvnusm npunoc Ha KaHOUIAma 6KA0U6a KOOpOUHAUUIma Ha uscaedéanusma, 0000uasaremo Ha 0aHHu,
ynpasaeruemno Ha pecypcume u pedaxius Ha GUHAAHUS MeKCH npu no020mosKama Ha nyoAuKayus.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0725. Aleksandrova, D., Zsivanovits, G., Rankova, Z., Malchev, S., & Gandev, S. (2021). Influence
of biopolymer coatings on post-harvest cherry diseases. Journal of Mountain Agriculture on the
Balkans 24 (6), 401-413; ISSN 2367-8364 (Online) WoS: CABI

Abstract: The antifungal action of applying chitosan biopolymer coatings against post-harvest
diseases of the two cherries (Prunus avium L.) cultivars Regina and Tzvetina harvested at the
commercial ripening stage was evaluated. Fruits were treated with a 1% solution chitosan, chitosan
Ca-lactate (multicomponent, mono-layer coating) and chitosan alginate (polyelectrolyte complex-bi-
layer coating), stored at 4°C for 28 days.

The samples were compared with control variants washed with water. The results showed
that cherries with chitosan alginate had the longest shelf life.

During the storage period, a few fungal diseases were isolated-with highest percentage of
infection on cherry fruits was reported on Alternaria sp., Monilinia sp. and Penicillium sp. Antifungal
action of chitosan was studied in three post-harvest diseases.

The experiments were performed on potato dextrose agar with the addition of films from
chitosan on agar.

The coatings of 1%, 1.5%, and 2% chitosan were monitored throughout five days in
dynamics.

The fungal development on the medium, as well as their spore formation, was studied.

Best suppression of fungal diseases in all studied variants was observed after the application of 2%
of chitosan.

The candidate’s personal contribution consists of preparing the polymer solutions and applying the coatings
on the studied cherries.

Bansanane Ha OMOOAMMepHU IIOKPUTHUSA BbPXY caea0epuUTOeHy 00aecTy IpuU depenia

Pesiome: JeiicTBeTO Ha MOKPUTHUATA OT XUTO3aH BbPXy cAea0eputOeHn 6oaectu Oellle OlleHEHO
nipu Asa yepemmosu (Prunus avium L.) copTta Pernna u llpeTniHa oOpaHu B eTall Ha KOHCyMaTOpPCKa
spsaaoct. Ilaogosere Osxa Ttpertupanu c 1% pastsop Ha xuTo3aH, xurosaH Ca-aakrar
(MHOTOKOMIIOHEHTHO, MOHOCAOJHO IIOKPUTHE) X XUTO3aH aATMHAT (10AMeAeKTPOAUTEH KOMILAEKC
— ABYCAOIHO IIOKpUTHeE), U cbxpaHeHn 1pu 4 °C B mpoabAKeHNe Ha 28 AHI.

ITpobuTe Os1xa cpaBHeHU C KOHTPOAHU BapMaHTH, KOUTO Os1xa IPOMUTH ¢ BoAa. PesyaraTute
IIOKa3BaT, ye YepelnTe ¢ IOKpUTHe Ha XMTO3aH aArvHaT UMaT Hall-AbATS IIePUOA Ha ChXpaHeHue.
ITo BpemMe Ha cpoKa Ha ChbXpaHeHIe ca U30AMPaHy HAKOAKO I'bOHM ITaTOTeHa, C Hail-BUCOK IIPOLIeHT
BbPXY UepelloBUTe I11040Be ca ycraHoseHu Alternaria sp., Monilinia sp. wn Penicillium sp.
IIpoTnBOrEOHOTO AEJICTBME Ha XUTO3aH € U3CAeABaHO IpU TpuTe OoAecTu caes NpudOMpaHe Ha
pexoaTtaTa. EkcriepuMeHTHT Oellle U3BBPIIIeH Ha KapTOeHO AeKCTpO3eH arap ¢ AoOaBsHe Ha Gpuam
OT XMTO3aH BbpXy arapa. [Toxputusra ot 1%, 1.5% 1 2% xutosan 0sixa HabAIOAaBaHM IIpe3 IeT AHU
B ATHAMMKa.

Berre nmpoyyeno passutnero Ha rbOHIUTe KyATypU BbPXY CpejaTa, KakTo 1 (popMMpaHeTo Ha
cropu.

Haii1-a00poro moruckane Ha rpOHMTe IIaTOTeHM BbB BCUMUKM M3CA€ABaHIU BapuaHTU ce
IIPOSIBU CAe/, IIpuAaraneTo Ha 2% (puAM OT XUTO3aH.

Auunusam npunoc Ha Kandudama ce cobcmou 6 10020MosKa HA NOAUMePHUNe Pa3MEopu U aANAUKAUUs Ha
NOKPUMUAMA 6opXY USCACOBAHUNE UePeULUL.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0726. Momchilova, M., Zhelyazkov, S., & Zsivanovits, G. (2021). Minimal processed apple cubes
with edible coating. Journal of Mountain Agriculture on the Balkans; 24 (5) 439-463; ISSN 2367-8364
(Online) WoS: CABI

Abstract: Nowadays the dynamic lifestyle and the healthy food claims require availability of half-
ready or ready-made food products in the market.

The edible coating is one of the possible ways for the shelf-life extension of the preliminary
minimal processed fruit products.

The minimal processed (washed and peeled) apple cubes were treated by water soluble
chitosan, chitosan-Ca-Lactate (multicomponent) and chitosanalginate (bilayer) coatings and stored
for two weeks in refrigerator at 4°C.

The treated and control cubes have been studied for dry-material content, colorimetric
parameters, by texture profile analysis, for antioxidant activity (DPPH-method), acidity,
microbiological parameters and by sensory analysis. The coatings delayed the browning, the texture
changes, the microbiological contaminations and the sensory decay in different scale.

According to our results the coated cubes had better appearance than the controls at the end
of the storage. All of the samples were safe from pathogens during the storage, and the pure chitosan
coatings delayed the microbiological and the quality decay in the best level.

The candidate’s personal contribution consists of carrying out the physical analyses - refractometric, textural
and color indicators of the coated apple cubes.

Munumaano oopaborenn si0bAKOBM KyO4deTa C s1441Ba OIlaKOBKa

Pesiome: B anermHo speme mo-0bp30TO TeMIO Ha >KMBOT U MpeTeHIIMUTe 3a 34paBOCAOBHA XpaHa
M3UCKBAT HaAM4YMeTO Ha Toay¢dadpuKaT AU TOTOBY XpaHNUTEAHM IIPOAYKTH Ha Ia3apa.

slaAMBOTO MOKpUTHE € eAVH OT Bb3MOXKHITE HaulHU 3a YAbAKaBaHe CpOKa Ha TOAHOCT Ha
IpeJBapUTeAHO MMHMMAJAHO OOpabOTeHNM I11040BU TIPOAYKTU. MmuHMMaaHO oOpaboTeHUTe
(m3amMuTn 1 obeaeHn) sIOBAKOBM KyOueTa ce TpeTupaT C MOKPUTUSA OT BOAOPa3TBOPUM XUTO3aH,
xnuto3zaH-Ca-aakTaT (MHOTOKOMITIOHEHTHI TTIOKPUTIS) U XUTO3aH-aATMHAT (ABYCAOMHY ITIOKPUTHS) U
ce CbXpaHsBaT B IPOAbAKeHIe Ha ABe CeAMUIU B XAaaguAHuK npu 4°C.

Tpetupanute m KOHTpOAHMTe KyOdeTa ce OLleHABaT II0 pedpaKTOMeTPUIHH,
KOAOPUMEeTPUYHI U TeKCTYPHIU MeTOAY, aHTHOKcuAaHTHa akTuBHOCT (DPPH MeTO04), KMiceanHHOCT,
MUKpPOOMOAOIMUHM IIOKa3aTeAl U ceH3opeH aHaaAu3. IToxpurmsara 3abaBiT mokadeHsBaHETO U
IpoMsiHaTa Ha CTpyKTypara. HamaassaT MUKpOOMOAOIMYHMTE 3aMBbpCSIBaAHUS UM CEH30PHOTO
pasBaasHe B pasamdeH Mamiad. Criopes moaAydyeHUTe pe3yaTaTy, B Kpasi Ha CbXpaHeHMeTO
IIOKpUTHUTe KyOueTa MMar 110-400bp BBHIIIEH B OT KOHTpOAHUTe. UMcTuUTe MOKPUTIS OT XUTO3aH
B Hall-BUCOKa CTeIleH 3a0aBsAT MUKPOOMOAOTMYHOTO pas3BaAsiHe M BAOIIIaBaHE KadyecTBOTO Ha
I11040BUTe KyOueTa.

Auunusam npunoc Ha Kandudama ce CbCMOU 6 OCbulecmeséarne HA - PUIUUHUME AHAAUSU ——
pedpaxmomempuru, mexcmypHu U U6emosu noKaAAmeAU Ha NoKpumume S0vAK06U Kyouema.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0727. Sotirov, S. 1., Zhelyazkov, S. P., Marudova, M. G., Zsivanovits, G., & Tokmakov, D. M. (2020).
Embedded system for fruit image processing. XXIX International Scientific Conference Electronics
(ET) (pp. 1-3). IEEE. https://doi.org/10.1109/ET50336.2020.9238244 SCOPUS [cited: 4]

Abstract: In the present study, a computer visual system based on image processing was developed.
Its application in the analysis of the quality of cherries stored for 3 weeks was shown. The developed
color filtering of the images and the presentation of the object color as a RGB histogram allow
detection of spoiled zones and monitoring of color changes.

The candidate’s personal contribution consists of testing the developed computer vision system on specific
fruits, analysis and evaluation of the results obtained.

Brpaaena cucrema 3a 00paboTKa Ha M300pa’keHnsI Ha I11040Be

Pesiome: B nacTosmoro uscaeasane Gellle paspaboTeHa KOMITIOTbPHA Bi3yaaHa cicTeMa, OasupaHa
Ha 0OpaOoTka Ha n3oOpakeHus. ITokazano Oellre mpuAOKeHMeTO I IIpY aHaAM3a Ha Ka4eCTBOTO Ha
Jepenny, ChbXpaHABaHU B ITpOAbAKeHne Ha 3 ceamunn. PaspaboTeHOTO 11BeTOBO puATpupaHe Ha
nso0pakeHusATa U IIpeACTaBsAHETO Ha IBeTa Ha oOekra uype3 RGB xucrorpama mossoasBsaT
OTKpHBaHe Ha pa3BaleHN yJacThIM U ITpocAeAsBaHe Ha IIPOMeHNTe B IBeTa.

Auunusm npuroc Ha KaHOudama ce CoCMou 6 usnumeane Ha paspadomenama KOMNOmMovpHA 6USYArHA
cucmema 6vpxy KOHKpemuu nA0006e, AHAAUS U OUEHKA HA NOAYUeHUME PeSYAmani.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0728. Zsivanovits, G., & Gechev, B. (2019). Relaxation properties of bread doughs from gluten
free and non-gluten free flour mixtures. AIP Conference Proceedings 2075, (1), 160009. AIP Publishing
LLC. https://doi.org/10.1063/1.5091336 WoS: CPCI-S, SCOPUS: SJR2019: 0.19(Q4) [cited: 1]

Abstract: Bread doughs were prepared from gluten free and not gluten free flours - rice, maize,
chestnut and wheat flours. The flours were mixed in ratio 100:0, 75:25, 50:50, 25:75, 0:100 and added
to the same amount water (model doughs). The texture parameters of different model doughs were
analysed by Stable Micro Systems texture analyser with relaxation and retardation tests, cylinder in
cylinder configuration. The aim of the study was to see the changes of texture properties in model
doughs from flour mixtures. The received parameters are useful in the description of the differences
between the behaviours of the doughs from different flour mixtures. The optimized flour mixture
can be predicted based on the parallel experiments.

The candidate’s personal contribution includes conceptualization, analysis of the textural indicators of the
test, data curation, and writing of the article.

Pe[laKCa]'_H/IOHHI/I CBOVICTBA HA XA€OHM TecTa OT 693I‘AYTGHOBI/I n H9663I‘11yTeHOBI/I 6paIJ_II-IeHI/I
cMecn.

Pesrome: Tecra 3a xA510 OsXa IPUTOTBEHN OT OE3rAyTeHOBU U HeOe3rAyTeHOBU OpalllHa - OpU30BO,
LIapeBMYHO, KeCTeHOBO U IIIeHN4YHo. bpamnara 0s1xa cmecenu B cbotHomteHne 100:0, 75:25, 50:50,
25:75, 0:100 m g00aBeHM KBM €4HO U CBIO KOAMYECTBO BoAa (MoJdeaHHU TecTa). TekcTrypHuTte
IapaMeTpU Ha pa3AM4YHNUTE MOAEAHU TecTa OsXxa aHaAM3UpPaHU Ipe3 TeKCTypeH aHaausatop Stable
Micro Systems c peaakcallMOHHM I peTapAallMOHHM TecTOBe, KOHQUIypalus LIUAUHADLD B
unAnHABP. Lleata Ha nscaeapaneTo Oellle ga ce MpoOCAeAsAT MPOMeHNUTe B TeKCTYpPHUTe CBOJICTBA B
MoOJeAHM TecTa OT OpaimrHeHM cMmecu. IloaydyeHuTe mapameTpu ca IMOA€3HU IPU OMNMCAHMETO Ha
pa3AMKITe B IOBeAEHMETO Ha TecTaTa OT pa3AnyHu OpamHeHn cMecyt. OnTuMmspaHaTa OpalrHeHa
cMec MOKe Aa ObJe TIpeacKa3aHa Bb3 OCHOBA Ha IapaleAH! eKCIIepUMEHTH.

Auvnuam npunoc Ha KaHOudama 6KA0U6aA KOHUENMYAAUSAUUAMA, AHAAUSA HA MeKCMYPHUMEe NOKA3AMeAU
Ha mecmama, Kypuparemo Ha 0aHHUme U HANUC6AHero HaA CMAmMuAma.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0729. Gechev, B., Zsivanovits, G., & Marudova, M. (2019). Rheological models of gluten free
bread dough. AIP Conference Proceedings 2075, (1), 160012. AIP Publishing LLC.
https://doi.org/10.1063/1.5091339 WoS: CPCI-S, SCOPUS: SJR2019: 0.19(Q4) [cited: 4]

Abstract: Wheat-based bread products are major nutrition components in most countries around the
world. The production of gluten-free bakery products with similar characteristics as wheat products
is a challenge, and therefore a thorough study has been done over the past decades to produce
gluten-free bread with the right structure and crumb texture. In addition, improving the quality of
the bakery products and the development of the relevant apparatuses is entirely dependent on the
overall knowledge of the dough rheology. The present research is focused on investigation of gluten
free dough flow behavior and determining the best rheological model describing it. Rice, chestnut,
sweet potato and maize flours were used in the experiments. A wheat flour was introduced as a
reference. The main theological curve (shear stress-shear rate dependence) was measured by
HAAKE (TM) Viscotester (TM) 550 Rotational Viscometer, equipped with SV DIN measuring bob
and cup configuration. The measurements were done at room temperature and shear rate range
(0.01-1000) s(-1). Three categories of rheological models - empirical, theoretical, and structural, were
applied to fit the experimental data. The most proper models, which describes the flow properties,
were chosen based on statistical analysis.

The candidate’s personal contribution consists of selecting an appropriate model, conducting the modeling,
and statistical processing of the results.

Peoaormanm MOJean Ha 683FAYTGHOBO TEeCTO 3a Xas10

Pesiome: XaeOHuTe mu3Jeans Ha MIIIeHNYHa OCHOBAa Ca OCHOBHM XpaHUTeAHU KOMIIOHEHTHU B
II0BeYeTO CTpaHM IO cBeTa. IIpomsBoacTBOTO Ha Oe3rAyTeHOBUM XAeOHU U3jeaAus C IOAO0OHU
XapaKTepUCTUKM KaTO IIIEeHNYHNUTEe IIPOAYKTN € Ipeiu3BUKaTeACTBO U 3aTOBa IIpe3 IocAeAHUTe
AeceTUAeTUsI e IIPOBeJeHO 3aAbA0OYeHO ITpOydBaHe 3a ITPOM3BOACTBO Ha 0e3rayTeHOB XAsI0 C
IpaBlAHaTa CTPYKTypa U TeKcTypa Ha cpeauHarta. OcBeH TOBa, 110400psABaHETO Ha KaueCcTBOTO Ha
XAe0OHUTe M3aeAns U pa3dpaOOTBaHETO Ha CHOTBETHUTE arapaTy 3aBMCU M3IAAO0 OT ISAOCTHUTE
II03HaHN:A 3a peoAorusTa Ha Tectoto. Hacrosmoro nscaeasane e poKycupaHo BbPXy U3CAe/ BaHe
Ha IOBeAEeHIEeTO Ha TeYAMBOCT Ha Oe3I1yTeHOBO TeCTO I OIlpejesiHe Ha Hail-400p1s peoAOTUIeH
MoOgeA, KOWTO IO OmIMcCBa. B eKkcrepyMeHTMTe ca M3IOA3BAaHU OPU30BO, KECTEHOBO, CAaAKO-
KapTodeHo 1 11apeBUyHO OpamHo. [TmeHnyHo OpaiHo e BbBegeHO KaTo pedpepeHTHO. OCHOBHATa
peoAornyHa Kpuba (3aBUCHMMOCT OT Halpe>KeHIMeTO Ha Cps3BaHe OT CKOpPOCTTa Ha cCps3BaHe) e
nsMepeHa c¢ poranuoneH BruckosuMmerbp HAAKE (TM) Viscotester (TM) 550, o6opyasan ¢ SV DIN
KoHpUrypanus ¢ mM3MeppaTedeH 000 M damika. VIsmepBaHmsaTa ca M3BbpIIEHU IIpU CTailHa
TeMIlepaTypa U Auala3oH Ha ckopocTTa Ha cpsassaHe (0,01 - 1000) s(!). 3a aa ce ampokcumupar
eKCIIepMIMeHTaAHUTe AAaHHM, Ca IPUAOXKEHU TPU KaTeTOpUI PeOAOIMYHU MOJAeAU - eMIIMPUYHI,
TEOpeTUYHM U CTPYKTypHU. Hall-mogxoasmure Mogeau, KOUTO ONMCBAT CBOJCTBaTa Ha IIOTOKa,
Os1xa 130paHM Bb3 OCHOBA Ha CTaTUCTUYECK! aHaAN3.

Audnuam npuxoc Ha KAHOUOAma ce cocmou 6 u300p Ha nodxodAu, Moder, nposexoarie Ha MOOeAUPAHeno U
cmamucmuvecka 00pabomxa Ha pesyAmamuime.
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Pestomema na cmamuume doy. 0-p I'abop Mear 2Kusarosuu

I'0801. Zsivanovits G., & Marudova M. (2019). Rheological properties of chitosan edible films.
Health, Physical Culture and Sports, 4 (15), 220-227. ISSN 2414-024; (in English)
https://cyberleninka.ru/article/n/rheological-properties-of-chitosan-edible-films/viewer (PVHLI)

Abstract: The increased requirements for high quality and extended shelf life of fresh and minimally
processed fruits in the recent years has helped forward the development of some innovative
techniques to keep the natural and fresh look of the food for as long as possible while ensuring it’s
safety. In this context formulation of new composite edible coating is a promising way to ensure
fruit quality for a longer period.

In this study hydrophilic and mechanical properties of composite edible films from chitosan
and grape seed oil have been determined. Due to its biocompatibility, nontoxicity and antibacterial
activity, chitosan is a preferred polysaccharide for the production of edible films and coatings.
Grapeseed oil is high in vitamin E and phenolic antioxidants. It is also a rich source of omega-6
polyunsaturated fats.

Mechanical experiments of the edible films were done in tensile mode at constant
deformation rate using the LS 1 (Lloyd Instruments) Universal Testing Machine. The break point,
mechanical losses and relaxation parameters were determined.

It was found that the increase of the grape seed oil content reduces the water holding capacity
of the edible films, hence their hydrophobic properties are enhanced. At the same time the oil
addition reduces the film strength and they become more brittle. Adding oil at concentrations up to
2% results in an increase in the Young’s modulus. At higher concentration a decrease of the Young's
modulus is noticed. When the oil content increases, it plays a role of plasticizer, which enhances the
viscosity properties of the material. As a result of the plasticizing effect of the oil, the stress and the
relative deformation at rupture decrease, the equilibrium stress values decrease after the relaxation
process, therefore, the visco-elastic behaviour with full relaxation of the tension is increased. The
broadness of the relaxation time spectrum decreases when the oil content increases.

The candidate’s personal contribution consists of conceptualizing the research, processing the experimental
results, and writing the article.

Peoaormueckme cBovicTBa C’beAO6HOI7[ IIA€eHKUM N3 XTO3aHa

Annotarus. IloBsllieHHBle TpeOOBaHMA K KauyecTBy U IIPOAAEHMIO CpOKa TOAHOCTU CBEXUX U
MIHIMAaABHO OOpaOOTaHHBIX (PPYKTOB B IIOCAeAHME TOABI IIOMOTAM IIPOABUHYTH pa3pabOTKy
HEKOTOPBIX MHHOBAIIMOHHBIX METOAOB, YTOOBI KaK MOXKHO AOAbIIle COXPaHATh HaTypaAbHBIN U
CBeXXMI B/ IUIIM IIpy obecriedeHnu ee OesomacHOcTH. B ®TomM KoHTekcTe paspaboTKa HOBOTO
KOMIIO3UTHOIO CheJOOHOIO HOKPBITUS SBASIETCS MHOTOOOeIaIONINM CIIOCOOOM oOOecrieueHNnst
KadecTBa PPyKTOB B TeueHIe Dolee AAUTeABHOTO IIeproa.

B sTOM mMccaesoBaHMM ObIAM OIlpeaeAeHbl TMApPOPUABHBIE UM MeXaHMJecKue CBOJVICTBa
IIOAVIMEPHBIX Che00HBIX I1IeHOK U3 XMTO3aHa I MacJa BUHOTpaJHBIX KocTouek. baaroaap:st coeit
0110COBMEeCTUMOCTY, HETOKCMYHOCTM M aHTMOaKTepMraAbHOVM aKTUBHOCTYM XUTO3aH SIBASETCS
IIpeAIIOYTUTEABHBIM II0AMCAXapUAOM AAsl IIPOU3BOACTBA IUIIEBLIX I1A€HOK M HOKpBITUil. Macao
BIMHOIPaJHOI KOCTOUYKM Oorato BUTaMMHOM E M (peHOAbPHBIMU aHTMOKCHAAHTaMU. DTO TakKKe
©oraThIil MCTOYHNK ITOAVMHEHACHIIIIEHHBIX JKIPOB OMeTa-6.

MexaHndeckne SKCIIEpUMEHTH C MUILEBBIMI CbeOOHBIMU I1A€HKaMy IIPOBOAVIANCH B
peXyMe  pacTsDKeHUsI IIpU  IOCTOSIHHOM — CKopocTy  gedpopMalyi  C  VCIOAb30BaHVEM
yHUBepcaAbHOM ucnbiTareapHol MammHbl LS 1 (Lloyd Instruments). boian omnpeaeaeHsl: Touka
paspyleHs, MexaHJecKe IoTepu 1 IapamMeTpsl peaaKcariuim.

br1a0 obHapy>keHo, 4TO yBeAnMdeHIe coJep KaHNs Macla BMHOTPaAHBIX KOCTOUEK CHIDKaeT
B/aroeMKOCTb ITNIIIeBLIX II1€HOK, CAe]0BaTeAbHO, X TAPOPOOHbIe CBOICTBA yAydIaloTcs. B To sxe
BpeMsi AoOaBJeHMe MacJa CHIVDKaeT IPOYHOCTb IIA€HKM, UM OHa CTaHOBUTCS Ooaee XPYIIKOIL.
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/lobaBaeHne Macaa B KOHIIEHTpaIum 40 2 % OPUBOAUT K yBeanmdeHnIo Moayas IOnra. ITpu 6o0aee
BBICOKOM KOHIIeHTpaluy HabaioaaeTcss ymeHbllleHne moayas IOnra. Korga cogepskanme macaa
yBeAN4INBaeTCs, OHO MIpaeT poAb IAacTu(uKaTopa, KOTOPHIN yAydIllaeT BsA3KOCTHBIE CBOVICTBA
Martepnada. B pesyabpTaTe nmaactuguiinpyomero AemcTsusl Macaa, yMeHbIIIeHIs HallpsKeHUs U
OTHOCUTEABHOM AedpopMaliy IIpU pa3pbibe 3HaUeHNsI paBHOBECHOTO HAIIPsIKeHMST YMEeHBIIaloTCs
Iocle IIpollecca peAaKkcaliuy, IIODTOMY BA3KOYIpyroe IIOBeAeHMe IIpU IIOAHOM peaaKcallUi
pacTsokeHmst  yeanmunsaeTcsa. Illupora crnekTpa BpeMeHM peJaKcallMM YMeHBINAeTCs IpU
yBeAYEeHNN COAep>KaHIs Macaa.

PeoaormuHm cBOVICTBA HA XMTO3aHOBU AAANBU (l)I/IAMI/I.

Pesiome: IloBuinennTe n3McKBaHMs 3a BUCOKO KaueCTBO U YAb/AXKEH CPOK Ha TOAHOCT Ha IIPeCHN U
MMHIMAaAHO IIpepaboTeH! 111040Be IIpe3 IocAeAHNTe TOAVMHY CIIOMOTHaXa 3a pa3pabOTBaHeTO Ha
HKOU MHOBATMBHM TeXHMKMU 3a 3alla3BaHe Ha eCTeCTBeHM: M CBeX BI/ Ha XpaHaTa Bb3MOKHO Hall-
ABATO, KaTO ChIIIeBpeMeHHO ce TapaHTIpa HelfHaTa Oe3oriacHOCT. B To31 koHTeKCcT popMyAnpaHeTo
Ha HOBO KOMIIO3UTHO sAAMBO IIOKpUTHe e oOelllaBall] HAa4MH 3a OCUTYypsBaHe Ha KayeCTBOTO Ha
I11040BeTe 3a MO-AbABI TIePUOJ,.

B ToBa mpoyusaHe ca omnpededeHU XUAPOQPUAHNUTE U MeXaHUIHHUTE CBOVICTBA Ha KOMIIO3UTHU
AAAVBY PUAMI OT XUTO3aH M MacAo OT Ipo3gosu ceMkn. Ilopagm csosita 6G1OCHBMeCTHMMOCT,
HETOKCMYHOCT U aHTMOaKTepuadHa aKTMBHOCT, XUTO3aHBT € IIpeAIlOuMTaH IOAM3axapuj 3a
IIPOU3BOACTBOTO Ha AAAVBY GUAMU U TOKpUTUA. MacaoTo OT Ipo3joBM ceMKHu e Oorato Ha
putamMuH E u ¢peHoann antmokcmgantu. To e m OoraT M3TOYHMK Ha oMera-6 IOJAMHeHaCUTeHU
Ma3HIHA.

MexaHIYHITe €KCIIEPUMEHTI C SIAAVBUTE PUAMU ca IPOBEeAEHN B PEXKIM Ha OITBH IIPU IIOCTOSIHHA
CKOPOCT Ha gepopMaliiis, U3I10A3BalK/ yHUBepcaaHaTa Tectoa MamnHa LS 1 (Lloyd Instruments).
Ornpegeaenn ca Toukata Ha CKbCBaHe, MeXaHMIHUTe 3aryOu 1 IMapaMeTpuUTe Ha peAaKcariys.
YcraHoBeHO e, 4ye yBeanJaBaHeTO Ha CbAbpP>KaHMETO Ha MacAO OT I'PO3J0BM CeMKM HaMaasiBa
KarnanuTeTa 3a 3adbp>KaHe Ha BoJa Ha sAAAWBUTe PUAMH, cAelOBaTeAHO TeXHUTe XUAPOPOOHU
CBOIICTBa ce 1o400psBaT. ChleBpeMeHHO 400aBsHeTO Ha MacA0 HaMaAsiBa SIKOCTTa Ha (puamMure u
Te CTaBaT IIO-Kpexku. J00aBsSHETO Ha MacAO B KOHIIeHTpauuu A0 2% BOAM AO yBeAUdaBaHe Ha
Mogayaa Ha IOHr. Ilpu nmo-Brucoka KoHILIleHTpauus ce HaOAl04aBa HamasBaHe Ha MoAyAaa Ha IOHT.
Koraro cpabpsKaHmMeTo Ha MacA0 Ce yBeAudM, TO MIpae poAsiTa Ha IAacTUPUKATOp, KOWUTO
11o400psIBa BUCKO3UTETHITe CBOJICTBA Ha MaTepunaJa. B pesyarar Ha naacrudunmpanins epekT Ha
MacA0TO, HaIpeXXeHMeTO U OTHOcUTeAHaTa Jedopmanus IIpM  pa3KbCcBaHe HaMaasBart,
paBHOBeCHIUTE CTOVMHOCTM Ha HaIlpe)KeHIMeTO HamaAsBaT cJAeJ Ipolieca Ha peaakcals,
c/AeJ0BaTeAHO BICKOeAaCTMYHOTO IOBeAeHe C I'bAHa peAaKcallyisd Ha HalIpe>KeHIeTo ce yBeAndasa.
[InpounHaTa Ha clleKThbpa Ha BpeMeTO 3a peJakcaljiisl HaMaAsBa C yBeAdaBaHe Ha CbAbp>KaHUeTO
Ha Mac/o0.

Auvnuam npunoc Ha kandudama ce CoCmou 6 KOHUENMYarusauusma Ha uscaedsareno, oopadbomeare Ha
eKCnepuMeHmarHume pesyAmamu u HanucéaHe Ha cmamusima.
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I'0802. Zsivanovits G., Momchilova M. and Sabeva P. Malchev S., Rankova Z. (2019). Shelf-life
characteristics of edible-coated new sweet cherry cultivars. Health, Physical Culture and Sport, 5 (16),
75-83 (in English) ISSN 2414-024; URL: https://cyberleninka.ru/article/n/shelf-life-characteristics-of-
edible-coated-new-sweet-cherry-cultivars/viewer (PVHLI)

Abstract: Two new Bulgarian selected hybrid sweet cherry cultivar candidates (EL. 17-90 “Asparuh”
and El. 17-37 “Tzvetina” — Fruit Growing Institute, Plovdiv, Bulgaria) and one standard cultivar
(Bing)were chitosan treated and stored in refrigerator at 4 °C for 21 days, up to the endpoint of the
experimental shelf-life time. Chitosan-Ca-lactate (multicomponent) and Chitosan-alginate (bi-layer)
edible coating treatments were applicate in these experiments. The used coating formulas are bio
compatibles, non-toxics and have antimicrobial activities. The sample series (five replicates with
thirty fruits from each cultivar and each treatment, and a control) were inspected weekly based on
the appearance. The healthy and intact fruits were tested for physical (visual sorting, weight loss
and texture of the intact fruits), physico-chemical (refractometrical dry content, antioxidant activity,
pH of the pulp), and microbiological properties (total number of microorganisms, E. coli, fungi and
yeasts). At the beginning of the storage, the control samples (not treated) showed better appearance
and harder texture than the treated samples, because they had to suffer less manipulations. Later
they lost these preferences, but the Chitosan-alginate treat was able to preserve the fruits in a better
state. This study shows that the edible coating is a promising method to preserve the nutrition value
of fresh fruits. The application is possible in preparation of ready-to-eat fruit salads or in fruit
decoration of confectionery products.

The candidate’s personal contribution consists of conceptualizing the research, performing the physical
analyses, and writing the article.

XapaKTepI/ICTI/IKI/I cp0Ka TOAHOCTHM HOBBIX COPTOB qepemHI/[, HOKPIJITIJIX C'I:e‘ZI,O6HOI7[
000204YKO¥1

Annoranus. I1aoap1 4ByXx HOBBIX DOATapCKUX IMOPUAHBIX COPTOB YepelllHM (KaHAUAATOB Ha COPT)
Ea. 17-90 «Acmapyx» u Ea. 17-37 «lIpetTuna» (ceaexruposaHHble VIHCTUTYTOM I11040BOACTBA,
[TaoBaus, Boarapms) u oAMH cTaHAApPTHBIN COPT «buHIr» 0OpabaThiBaay XMTO3aHOM M XpaHUAU B
xoa0auapHuKe 11pu 4 °C B Teyenue 21 gHs 40 KOHIIA DKCIIEPUMEHTaAbHOTO CpOKa rogHoctut. I1aoapt
oOpabaTbiBaau  CbeAOOHBIMM ~ CMeCSAMU:  MHOTOKOMIIOHEHTHBIM  XuTosaH-Ca-aakraToMu
ABYXCAOMHBIM ~ XMUTO3aH-aAbIMHAaTOM. Vlcroabdyemple — pOpMyAbl  IOKPBITUS  SBASIOTCS
0110COBMECTUMBIMY, HETOKCMYHBIMU 11 0041a4aI0T aHTUMUKPOOHOI aKTUBHOCTLIO. Cepuist 0Opa31ios
(I1ATh TIOBTOPHOCTEN C TPUALATLIO IAOAAMIU OT KaXKAOIO cOpTa U KaXKAo¥ 0OpabOTKM I1AI0C
KOHTPO/ABHBIN OOpasell) mposepsidach eXXeHeaeAbHO Ha OCHOBAHUM BHEIIHEro Buja. 340pOBble I
HeIIOBpPeXXJeHHble IIA0Abl OblAM IIpOBepeHbl Ha (puU3MyecKue XapaKTepUCTUKM (BU3yaAbHas
COPTMPOBKa, IIOTeps Becau TeKCTypa HeMOBPeXKAGHHBIX I11040B), (PU3MKO-XMMUIYECKue
(cogep>KaHme CyXux BeIecTB IO peppakToMeTpy, aHTMOKCUAAHTHAsI aKTUMBHOCTh, pH myasbna) u
MMKpPOOMOAOIMYecKMe cBolicTBa (oDIlee KOAMYECTBO MMKpoOOpraHmsmos, E. koam, rpubku u
Apoxoknu). B Hauase xpaHeHUs KOHTpOAbHble OOpasiibl (He oOpaboTaHHBIE) ITOKa3aAu AYJIIii
BHEIIHMII BUJ UM 0oJdee TBepAylO TeKCTypy, 4eM oOpaOoTaHHBIe OOpaslibl, IIOCKOALKY UM
IIPUXOAMAOCH MEeHbIIe ITOABePraThCsl MaHUITy AAIsAM. [1o3ke OoHU IOTepsaAM STU IPeAIIouTeHNs,
B TO BpeMsI KaK XUTO3aH-aAbIIHaTHOE ITOKPhIe CMOIA0 COXPaHUTh (PPYKTHI B AydIlleM COCTOSHMMN.
DTO MccaejoBaHUe IIOKa3blBaeT, YTO HaHeCeHue CheJOOHOTO IOKPBITUS Ha CBeXMe (PPYKTbI
SABAAETCS MHOTOODeIIAIOMIMM MeTOAOM COXpaHeHMsl MX IUTaTeAbHOM IjeHHOCTH. Ilpumenenne
BO3MOXXHO IIpM IIPUIOTOBAEHMM TIOTOBBIX K YIOTpeOAeHMIO (PPYKTOBBIX CaAaTOB MAU IIPU
PpykTOBOM OPOPMAEHNUN KOHAUTEPCKUX UB3ALANIA.
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XapaKTepI/ICTI/IKI/I Ha CpOKa Ha TOAHOCT Ha HOBU COPTOBe Uepeln C siAANBO IIOKpUTHe

Pesiome: JBa HOBU ObATapcKu ceaeKTupanu xudpuanu copra yepemu (Ea. 17-90 ,, Acrrapyx” n Ea.
17-37 ,lIsetuna” — lVncrturyT no osowmapcTso, [1aosaus, bbarapus) n eaun crangapreH copr
(Bing) Os1xa TpeTMpaHM C XMTO3aH U ChbXpaHsIBaHU B XAaAuAHNK 1pu 4°C B mpogbakeHne Ha 21 aHn,
AO Kpas Ha eKCIlepMMeHTaAHUs CPOK Ha TOAHOCT. B Te3m excriepumeHTM Osixa HPUAOKEHU
00paboOTKN C SIAAMBO IOKpUTHE C XUTO3aH-Ca-aaKTaT (MHOTOKOMIIOHEHTHO) M XMTO3aH-aATMHAT
(aBycaoriHo). Vsmoassannute popMyan 3a HOKpUTHE ca OMOCHBMECTMMM, HETOKCUMYHM I MMaT
aHTUMUKpOOHa akTuBHOCT. CepunTte Ipodu (I1eT MOBTOPeHMs C TpUAeceT I1104a OT BCeKM COpPT U
BCAKO TpeTMpaHe, KaKTO M KOHTpoJa) Osixa IIpoBepsIBaHM eXKeceAMIYHO Bb3 OCHOBA Ha BBHIIHINS
B4, 3ApaBuUTe I HEIIOKBTHATU I11040Be Os1Xxa TeCcTBaH!U 3a pU3MIecKy (BU3yaaHO coOpTHpaHe, 3aryda
Ha Ter4a0 M TeKCTypa Ha HeIOKbTHATHUTe I11040Be), PUBMKO-XMMUYHK (peppaKTOMETPUIHO CyXO
CbAbprKaHMe, aHTMOKCAAHTHA aKTUBHOCT, pH Ha myanara) 1 MUKpOOMOAOIMYHM CBOMCTBA (0OII]
©poi1 mukpoopranusmy, E. coli, reOmukm u Apoxan). B Hauaa0To Ha chbXxpaHeHNeTO, KOHTPOAHUTE
IpoOu (HeTpeTHpaHU) IIOKa3axa MO-A00bp BBHIIEH BUJA U MHO-TBbpAa TeKCTypa OT TpeTupaHUTe
IIpo0Ou, Thil KaTo e TpsA0BaAo Aa NPeThbpIAT IT0-MaaKo MaHumyAalun. [To-kbcHoO Te 3aryOnxa Tesu
IIpeANIOYNTaHUsI, HO TpeTUpaHeTO C XUTO3aH-aATMHAT YCIIsi Ja 3alla3y I11040BeTe B I10-400pO
cbeTostHIe. ToBa Ipoy4yBaHe ITOKa3Ba, ue sS4AMBOTO ITOKpUTHeE e o0ellaBalll MeTO/ 3a 3arla3BaHe Ha
XpaHNTeAHaTa CTOVMHOCT Ha IIpecHN I11040Be. IIpniaoskeHneTo e Bb3MOXKHO IpU IPUTOTBSIHE Ha
TOTOBM 3a KOHCyMaIlusl I110A0BU cadaTy AN IPU AeKOplMpaHe Ha I11040Be Ha CAaAKapCKU U3Ae AN,
Auvnuam npunoc Ha kandudama ce CobCMou 6 KOHUEeNMYAAUSAUUAMA HA USCA)6AHENI0, OCLULECEA6aAHe HA
PusuuHUmMe AHAAUSY U HANUCEAE HA CMAUIMA.
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