HN3B0OPHOM BERY
IHOJbONTPUBPETHOTI PAKYJITETA
YHUBEP3UTETA Y BEOI'PALY

VY cknany ca 3akoHOM O Haylu W uctpaxuBamuMa (“Ciyx0enu rimacauk PC” 6p. 49/2019) u
[IpaBUIHUKOM O CTHUIAKy MCTPAKUBAUYKUX M HaydyHHX 3Bama (“CiyxOenu rmacauk PC” Op.
80/2024) u na ocHoBy omtyke M36opuor Beha Ilossonpuspensor ¢axkynarera YHUBEp3UTETA Y
beorpany Op. 500/1-7, 27.11.2025. romuHe ummeHoBaHu cMo y Komucujy 3a crposoleme
MOCTYIKa CTHIakba 3Bama, IMOJHONICH¢ H3BEIITaja W OLEHE HAayYHOUCTPAKUBAUYKOT paja
Kangunatkumbe VBane Ilepuh, mactep Oumosora, 3a m300p y 3Bambe HCTPAKMBAY CaApaTHUK Y
obnacTu OMOTEXHMUYKHX Hayka, rpaHa — [IpexpamOeHO MH)KEHEPCTBO, HAyYHA TUCIUIUIMHA —
[Ipexpambena TexHOIO0TH]a, YKa HAyYHA JUCUUIUIMHA — TEeXHOJIONIKAa MUKPOOHOJIOTH]A.

Ha ocHOBY yBHAa y nOoCTaB/beHY NOKyMeHTanHjy, Komucuja y cacraBy: ap Munuiia Mupkouh,
BaHpenHu npodecop, IlosmonpuBpennor dakynrera YHuBep3utera y beorpamy, np Hemama
Mupkosuh, nounent I[lossonpuBpennor daxynarera YuuBep3utera y beorpany u np [lyman
Kekwnh, mouent MeauuuHckor ¢axynrera YHuBep3urera y beorpany, mognocu cienehu:

MN3BELITAJ

Bbuorpa¢gcku nogauu

Weana [epuh pohena je 19. anpuna 1998. ronune y beorpany, rie je 3aBpiiwia OCHOBHY IIKOIY
u 3emyHcKy ruMHasujy. Ilossonpuspennu ¢axynrter y beorpany ynucana je 2016. roquse Ha
cryaujckom mporpamy IIpexpambena TexHonoruja, mMoaya MukpoOuosioruja xpase, rie je
muriomupana 2020. rogune. Tema mumnmomckor paga Ouna je ,,KapakrtepucTuke mMojeTuHuX
KOHTaMHHEHaTa xpaHe*. Macrep akameMcke ctyauje ynucana je 2020. rogune Ha buonomkom
¢dakynrery y beorpany, Ha cmepy buonoruja, monyny buonoruja mukpoopranuzama. Mactep
pax moJ HaclIoBoM ,,M3070Bame KOMIIOHEHATa EKCTpamelylapHOr MaTpukca W hemuja
nep3ucrepa koj cojea Staphylococcus aureus® ondpanmna je 2021. roause.

JlokTtopcke akajnemMcke cryauje Ha [losbompuBpenHoM (akynTeTy ymucaiga je IIKOJICKE
2022/2023. roauHe. 3Bame UCTpakMBau NMPHUIPABHUK je cTekaa 26. janyapa 2023. ronuHe 3a
obmact buorexHunuke Hayke, rpaHy: IlpexpamOeHO HHXKEHEPCTBO, HAy4HY AUCLUILIUHY:
[IpexpambeHa TeXHOIOTH]ja, Y’KY HAYUHY AUCUUILIMHY: TeXHOoIomKa MUKPOOHOJIOTHja.

On ¢ebpyapa 2023. ronuHe 3arocieHa je Kao UCTpakuBad MpunpaBHUK Ha [losbompuBpeaHoM
dakynTery VYHuBep3ureta y beorpagy mpema IllecTomM mMo3uBY TaJe€HTOBAaHMM MIIIHM
UCTpa)KMBayMMa — CTyJE€HTHUMa JOKTOPCKUX CTYyIHja 3a YKJbYUHMBaWk€ y HAYYHOUCTPAKUBAUKU
paz y akpeIuTOBaHUM OpraHM3alljaMa Koje je 00jaBmio MHUHHCTapCTBO HAayKe, TEXHOJOIIKOT
pa3Boja u MHOBAIH]a.

Onnykom Beha mayunux obOmacTu OMOTEXHUWYKMX Hayka YHuBepsutera y beorpamy ox 14.
oktobOpa 2025. rogune (61206-3568/2-25) mpuxsalieHa je Tema WeHE JOKTOPCKE JUCEpPTAIlH]je



oJ HA3UBOM: ,,AHTHOMOTCKH PE3UCTCHTHE OAaKTEpHje y MPOU3BOAKBH MIICKA: KapakTepHu3alnja
M30J1aTa U JICTEKIIMja TeHa PE3UCTEHITH]e" .

Unan je mpojektHor thMa Erasmus+ mpojexta “European Excellence in Dairy Learning”
(AEDIL Dairy CoVE). ¥V okBupy InpojekTa ydecTBoBajia je Ha JeTwoj mkonu AEDIL Dairy
CoVE Dairy Academy 2025, oapxaHnoj y jyny 2025. rogune y Atuau, ['puka.

Jleo je mpoMOTHUBHOT THMa (aKyiaTeTa, IJie YYeCTBYje y OpPraHM3alUju W IPEICTaBIbAY
(dakynreta Ha pasnuuuTaM gorahajuma. Takohe je yuecTBoBama Ha ,,Miekojoruja‘
WHOBAIIMOHOM KaMIy Kao jeIaH 0J1 OpraHu3aropa, kao u Ha dectuBany Hayke.

Hay4yHoucTpa:kuBauKu paj

Kangunatkuma MBana I[lepuh nokasana je u3pasuTy CKIOHOCT Ka HayYHOUCTPAKHBAYKOM DAY
y 00J1aCTH TEXHOJIOIIKE MUKPOOHOJIOTH]E, Ca MHTEPECOBAKEM 32 MPOyYaBamhe MUKPOOHOIIOIIKE
0e30emHOCTH XpaHe U aHTUOMOTCKE pE3UCTEHIMjeé MUKpOOpraHmzama, a TmocedHO 3a
HCTPpKUBamka Koja 00yxBaTajy MOBE3WBAKE M30JIaTa M3 PA3IMYUTHX H3BOpPA U Pa3yMEBambe
MeXaHu3aMma IUpPeHha PE3UCTCHIIN]E.

AXTUBHO je aHrakoBaHa Ha Karenpw 3a TEXHOJOMIKY MHKPOOHMOIJIOTHjy, TIE Y4YECTBYje Y
u3Bohemy BekOM Ha mpeaMeruma VHAYCTPHJCKM MHUKPOOPTaHM3MHU Yy XPaHH aHHMATHOT
nopekina (III roguna, ctyaujcku nporpam IlpexpamOena texHomoruja, Mmoayin Mukpobuonoruja
xpane), Canutammja norona (III romuna, ctymujcku mporpam [Ipexpambena TexHosoruja,
Moaynu Mukpobuonoruja xpane u Ymopasibambe 0e30eqHolIhy U KBaTUTETOM y MPOU3BOAKBU
xpaHne), Mukpobuonoruja xpane (III roguna, crynujcku mporpam Ilpexpambena TexHosoryja,
Monyn Ympasibamwe Oe30enHomhy M KBaJUTETOM y MPOU3BOJAIBU XpaHE), Ka0 U Ha MpPEIMETY
Ommrra mukpo6uomnoruja (I ronuna, crynujcku nporpam [pexpambena TexHomoruja).

Tokom nocanamimer aHraxxmaHna Ha (akynaTeTy, 3ajeIHO ca KoyieramMa o0jaBHiia je JBa Hay4yHa
pana Ha SCI muctu (M21, M22) u neBet caonmrema Ha Bulle Mel)yHapoJHUX KOH(pEpeHlrja u
CTPYUYHMX yCaBplIaBamba.

3ak/by4ak M nmpeasior

Ha ocHOBy mnojHeTe nOKyMEHTalMje M aHaJu3€ HayYHOMCTPa)KMBAUKOI M CTPY4YHOr paja
uctpaxkuBada mnpumnpaBuuka HMBane Ilepuh, mactep Ouonora, Komucuja 3akspyuyje na je
KaHJIMJaTKUba TOCTUINIA 3allakeH yCHeX y HaydHoM panay. Pesynratu, ycBajame MeTona
HayYHOMCTPAXXKMBAUKOI Pajia, Kao U 3ajarame U €HTYy3Hja3aM y MOrJiey HayqyHOT HalpeaoBama
KBaJIM(UKY]y je 3a u300p y BUILE UCTPAKUBAYKO 3Bambe. OBaKBUM MPUCTYIIOM OHA Ce pa3BUja Yy
MEPCHEKTUBHOT HAYYHOT paJIHUKa U3 00JIaCTH MpexpaMOeHe TEXHOJIOTHje.

Komucuja je jentnHCTBEHA Yy OLIGHM M 3aKJbyuKy Ja UcTpakuBau npunpaBHuk UBana Ilepuh,
Mactep OuWoJIOT, HCIyHhaBa CBe NOTpeOHe ycioBe aeduHuUCaHe 3aKOHOM O Hayld U
uctpaxupamwuma (“Cioyxbenu rtinacauk PC” Op. 49/2019) u IIpaBUIHMKOM O CTHLABY
UCTPAXMBAYKUX M HaydHUX 3Bama (“CiyxOenn rimacauk PC” Op. 80/2024) u y ckiany ca Tum
npennaxe M30opuom Behy u [lexany [lossonpuBpennor daxynrera YHuBep3utera y beorpany



na Msany Tlepub, macrep Guosora, wzaGepe y 3Baibe MCTPAKMBAY CAPALIME Y obacty

GHOTEXHMUKMX Hayka, rpama — npexpambcHO HIDKEILEPETBO, Hayuna JWCUMILIANG =
NpexpaMBeHa TeXHONOTHja, yKa HaywyHa AHCUMIUIMHA — TCXHOJOWKA MHKPOGHOIOrHja.
Beorpai — 3emyn
Jlana 20.11.2025. ron.

YJIAHOBU KOMHCHIE

ap Munuia Mupkosyh, BaHpeau npodecop

Yuusepinrer y beorpajy, [o-sonprspeain dakyaTer
(ya nayana obaact: Texnonouka M}iKpOéMO.‘IOI‘HJZl)

_#p Hemarsa Mupkosuh, 01eHT
Vuusepsurer y beorpajy, [1ossonprspeann tharysrer
(yxa nayata obzact: Texnosnouika MUKPOOHOIOTH]a)

L Lo

ap dywan Kexuh, gouenr
Vuusepauter y Beorpany, Meanumtcku daxynrer
(ysa nayuna obnact: MukpoOHoorja)
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IIpuor 1.

VYHUBEP3UTET Y BEOI'PALY

Anpeca: Ctyaentckn Tpr 1, 11000 beorpan, Peny6mnka Cp6uja
Ten.: 011 3207400; Pakc: 011 2638818; E-mail: kabinet@rect.bg.ac.rs

BERE HAVUHMX OBJIACTU  Beorpan, 14. okrobap 2025. roaune
BUOTEXHUYKHUX HAVKA 02-08 Bpoj: 61206-3568/2-25
MII

Ha ocHoBy umana 48 craB 5 Tauka 3 Craryra Yuusepsutera y
Beorpany (,I'nachuk Ynusepsutera y Beorpamy”, Gp. 201/18, 207/19,
213/20, 214/20, 217/20, 230/21, 232/22, 233/22, 236/22, 241/22, 243/22,
244/23, 245/23, 247/23, 251/23, 258/24, 260/25 u 262/25) u unana 32
IIpaBuiiHIKa O JOKTOPCKMM CTyAMjaMa Ha YHHUBEp3UTETY Y beorpany
(..I'macuuk Ynusepsurera y Beorpay, Op. 19172016, 212/2019, 215/2020,
217/2020, 228/21, 230/21, 241/22 u 259/24), a Ha 3axTeB ITossompuBpeHOr

¢akynrera, 6p. 32/10-4.4. ox 24. cenrrembpa 2025. roaune, Behe nayunux

obnacTi GHOTEXHHYKHX Hayka, Ha CIIEKTPOHCKO] CEJIHULH OApXkaHoj 14.
okTo0pa 2025. roauue, J0HeNO0 je

OQAIIYKY

HAJE CE CATJIACHOCT Ha ommyky HacraBHo-Hay4nor Beha

TlossonpuBpeaHor pakynTera o NMpHXBaTaby TeMe JOKTOPCKE JMcepTanuje
VMBAHE IIEPUR, nojt Ha3suBOM: ,,AHTHOHOTCKH PE3HCTEHTHE Oaktepuje y

NMPOM3BOMMA  MIEKA: KapaKTepH3alMja HM301aTa M JeTeKuuja reHa
pesucTenuuje” u onpehusamy npod. 1p Mumue Mupkosuh 3a Mentopa.

NPEACEAHUIABERA

@% o R Ry

npod. ip Mupjaitn Onokossuh - - /%)
NGtk ot G

VSR
W7 WS

JlocTaBuTH:
- ®akynrery
- apXMBH YHHUBEp3UTETa

T 20/3y



Hpuaor 2. Chnucak caonmreHWX W 00jaB/beHMX HAYYHUX M CTPYYHHX pPajaoBa
KAHIUIATKHHbe

PanoBu o0jaB/beHH y HAyYHUM yaconucuma Meljynapoanor 3uauaja (M20)
Pao y epxynckom meljynapoonom yaconucy (M21)

1. Karabasil, N., Mirkovi¢, M., Vi¢i¢, 1., Perié, L., Zlatkovi¢, N., Lukovi¢, B., & Gaji¢, 1.
(2025). Antimicrobial Resistance in Diverse Ecological Niches—One Health Perspective
and Food Safety. Antibiotics, 14(5), 443.

Pao y ucmaxkuymom melhynapoonom uaconucy (kamezopuja M22)

1. Hovjecki, M., Radovanovic, M., Levic, S. M., Mirkovic, M., Peric, I., Miloradovic, Z.,
Jurina, I.B., Miocinovic, J. (2024). Chia Seed Mucilage as a Functional Ingredient to
Improve Quality of Goat Milk Yoghurt: Effects on Rheology, Texture, Microstructure
and Sensory Properties. Fermentation, 10(8), 382.

PagoBu y uCTaKHYTOM HallMOHAJIHOM 4aconucy (M52)

Pao y ucmaknymom HAUUOHANHOM YACORUCY 3A OUOMEXHONO2UJY U ROBLONPUEPEOY
(kamezopuja M52-1.5)

1. OrescCanin, E., Perié, I., Pesi¢, M., Stanojevi¢, S. (2018). Koliko smo upoznati sa
osobinama i prisustvom mikotoksina u hrani?/How much we know about properties and
the presence of mycotoxins in the food? Hrana i ishrana, 59(2).

Caonmrema ca Mel)yHapOIHUX CKYNIOBA IITAMIIaHA y U3BOAY (kaTeropuja M34)

1. Nenadovi¢ J., Mirkovi¢ N., Mirkovi¢ M., Bajéeti¢ N., Peri¢ 1., Miloradovi¢ Z.,
Radulovi¢ Z. (2023). Molecular methods to detect adulteration of goat whey products.
International Symposium on Animal Science ISAS 2023, 18-20 October 2023, Novi Sad,
Serbia, Book of Abstract, 3.

2. Bajceti¢, N., Peri¢, 1., Nenadovi¢, J., Mirkovi¢, N., Radulovié¢, Z., Mirkovi¢,
M. (2024): Lactobacillus sp. strains from Serbian traditional cheeses:characterization,
antimicrobial activity and antibiotic resistance. XIII Congress of Microbiologist of
Serbia-MIKROMED REGIO 5, 04-06.April 2024, Belgrade, Serbia. Abstract book,
PP30.

3. Nenadovi¢, J., Perié, 1., Bajceti¢, N., Radulovi¢, Z., Mirkovi¢, M., Mirkovi¢, N. (2024):
Lactic acid bacteria from fresh vegetables: isolation and selection for their potential use
as starters for the fermentation of plant-based milk alternatives. XIII Congress of
Microbiologist of Serbia-MIKROMED REGIO 5, 04-06.April 2024, Belgrade, Serbia.
Abstract book, PP22.

4. Bajceti¢, N., Perié, 1., Nenadovi¢, J., Cvijan, J., Mirkovi¢, N., Radulovi¢, Z., Mirkovi¢,
M. (2024): Microbiological quality of chocolate-coated confectionery from various
manufacturers. UNIFooD2024 Conference, 28-29 June 2024, Belgrade, Serbia, Abstract
book, 36.



5. Perié, 1., Nenadovi¢, J., Bajceti¢, N., Mirkovi¢, N., Radulovi¢, Z., 1li¢, J., Mirkovi¢, M.
(2024): Ready-to-eat sandwiches as a source of pathogenic bacteria. UNIFooD2024
Conference, 28-29 June 2024, Belgrade, Serbia, Abstract book, 146.

6. Perié, I., Nenadovié, J., Bajceti¢, N., Gaji¢, 1., Keki¢, D., Jovi¢evi¢, M., Mirkovi¢, M.
(2025): Raw Milk as a Reservoir of Carbapenem-Resistant and ESBL-Producing
Bacteria: Insights from a Serbian Farm Study. FEMS MICRO 2025 Conference, 14-17
July 2025, Milan, Italy, Abstract book, 1517.

7. Bajceti¢, N., Perié, I., Nenadovi¢, J., Mirkovi¢, N., Radulovié, Z., Popovi¢, N., Mirkovi¢,
M. (2025): Exploring the Traditional Serbian Cheeses as a Probiotic Goldmine:
Promising Insights of Novel Lactobacillus Strains for Gut Health”. FEMS MICRO 2025
Conference, 14-17 July 2025, Milan, Italy, Abstract book, 803.

8. Nenadovi¢, J., Perié, L., Bajceti¢, N., Mirkovi¢, M., Radulovi¢, Z., Mirkovi¢, N. (2025):
Evaluation of Lactic Acid bacteria Strains for Fermentation of Soy Milk Based on
Alternatives : Sugar Utilisation and Proteolytic Activity. FEMS MICRO 2025
Conference, 14-17 July 2025, Milan, Italy, Abstract book, 746.

Caonmreme ca CKyna HAMOHAJIHOT 3HA4Yaja mramMnano y uzsoay (Mo4)

1. Perié, I., Nenadovi¢, J., Bajéeti¢, N., Mirkovi¢, N., Radulovi¢, Z., Mirkovi¢, M. (2025):
Detection of Listeria monocytogenes in food using real-time PCR and ISO method.
Simpozijum Mikrobiologija hrane - IZAZOVI | PRILIKE, 15. maj 2025., Novi Sad,
Srbija, Knjiga apstrakata, 25.
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Abstract: Antimicrobial resistance (AMR) is a multi-sectoral, systemic, and global issue
worldwide. Antimicrobial use (AMU) is a key factor in the selection of resistant bacteria
within different ecological niches, from agriculture to food-producing animals to humans.
There is a question regarding the extent to which the use of antibiotics in livestock produc-
tion and the primary food production sector influences the selection and transmission of
resistant bacteria and / or resistant genes throughout the food chain and thus contributes
to the complexity in the development of AMR in humans. Although the trends in the
prevalence of foodborne pathogens have changed over time, the burden of ecological
niches with resistance genes, primarily in commensal microorganisms, is of concern. The
implementation of the harmonized surveillance of AMU and AMR would provide com-
prehensive insights into the actual status of resistance and further interventions leading to
its reduction. Tracking AMR in different ecological niches by applying advanced genome-
based techniques and developing shared AMR data repositories would strengthen the One
Health concept.

Keywords: bacteria; pathogens; susceptibility; environment; animal; human; food

1. Introduction

In recent years, antimicrobial resistance (AMR) has posed a significant challenge world-
wide, affecting diverse ecological niches—from agriculture to human health—leading to
economic losses and, ultimately, death [1-5]. The main driver for the emergence of AMR in
bacteria is uncontrolled antimicrobial use (AMU), particularly in human health care and
hospitals [6]. Recently, increasing attention has been paid to the AMU in food-producing
animals as a significant source of environmental burden and the possible transmission of
resistance to humans [7-9]. Possible transmission routes for the entry of resistant bacteria
into the human population from animal sources are through direct contact, indirectly
through food, or from the environment through water [10,11]. However, the exact pat-
tern of transmission is still under investigation. While AMU has been identified as the
leading cause of resistance, several factors may contribute to its development and further

Antibiotics 2025, 14, 443
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Abstract: In contact with water, chia seeds release mucilage (MC), which is a source of various
health-promoting compounds including dietary fibres. MC has been previously used as a thickening
agent in cow milk yoghurt, but there are no available data on its application in goat milk. In this
study, three goat milk yoghurts (without—MCO0, with 1.5%—MC15 and with 3% mucilage—MC30)
were produced. The rheology, texture, microbial counts, syneresis, microstructure and sensory
acceptance of the yoghurts were investigated. The MC addition resulted in a reduced hysteresis
area, but increased yoghurt viscosity at lower shear rates. It also improved all texture parameters
at both concentration levels, while syneresis values were reduced only in sample MC30. The MC
addition promoted lactobacilli viability in both supplemented yoghurts. The texture perceived by
sensory evaluation was rated the highest for the sample MC30, which was also the most accepted by
consumers overall. Critical attributes that reduced the acceptability of all yoghurts were flavour and
acidity. In conclusion, chia seed mucilage can be used as a functional ingredient in goat milk yoghurt
to produce an innovative dairy product and meet consumer expectations.

Keywords: chia seed mucilage; goat milk yoghurt; rheology and texture; sensory properties; microbial
counts

1. Introduction

Goat milk is recognised as a nutritious food with positive effects on human health. The
demand for this type of milk and its products is constantly increasing, due to the growing
interest in artisanal products and the preference of health-conscious consumers. The main
components of goat milk are present in a more favourable form and ratio than in cow’s milk.
For example, the fat globules in goat milk are smaller and more uniform, which makes
this type of milk more digestible; the proportion of caseins and serum proteins is more
favourable, the risk of allergies is lower and the content of various nutrients is higher [1-3].

Fermented dairy products are excellent carriers of functional ingredients that have a
positive effect on human health. However, achieving an acceptable texture and stability of
yoghurts made from goat’s milk is often a challenge for manufacturers due to the specific
protein profile of goat’s milk, especially the low or absent content of «s1 casein, a protein
responsible for the firm texture and favourable consistency of goat yoghurt [3]. Forecasts
show that yoghurt is the fastest growing dairy product, both in terms of financial value

Fermentation 2024, 10, 382. https:/ /doi.org/10.3390/ fermentation10080382
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Kratak sazetak

Posove mikotoksing u lancu ishrane je nezbezan § ozbian problem o ko-
Am se suodawg svet. Zbog veomna viaimi | toplh kimatski usova moze
s¢ ofekivati da ce Srbija ove | sedede godine biti veoma pogadng tle 20 ra-
vy toksigenih glea. Moramo bili upoenat s asobvinama mintoksing
hemiskom strukturom | csnovnim mehanizmima defovania paedniacnih
mikotoksing. koo bsmo imall osnove 23 razvey protokols & metoda za
efikasno uproviiarye problemima vezanim 2o mikotoksine. koo da b sz ra-
zumel njifiovi bioloski efekti. Cilf rada je bio da sz naprawi analiza kolio su
studenti upornati sa problemom pojave mikotoksing u heani. ktrazivanie
€ sproverdeno pomocy anonimnog uaitnika. ko e uldiudveo pitaria kosa
2 ticy mikotoksing | mikotoksikoza. Anketirani studenti su odabranr nasy-
micna. (1. studenti osnovnih studyia na Instituty 2a prefvambena tehnolko-
Qv | biohemiu. Poljoprivrednog fokulteta Univeraitets u Seogrody imalf

su jedinake sanse da budu izabrani 20 uzovak. Anketa je bla edukatimg 2a
anketirane studente | pokiazala @ da su U veoma visokom procenty upo-
2nati sa osnovnim karakieristikama mikotoksing. kao i da od predstavnika

pojedinih grupa mikotoksing naibole pormagu karaktenstike afiatolsing.
Padtmmﬂnmpohﬂnhmado&ommumb
rakteristika i drugih predstavnika mikotoksing. Relatimo dobro predznanie

anketiranih students o osobinama mikotoksing mode biti odVng asnowa
2a dai rod j usavrsavarge.

Klju¢ne reds: miofoksing mikaloksioze frana anketno Etrazvanis

uvoo
Mekotoksini su toksitni sokundami metabolti mno-
gh flamentoznih glgva [1,2). Som naziv mikotoksin
potite od grtke reti mykes Sto znati plosan i atinske
reti toncum, Sto znati otrov [2]. Sintetizu 5o usled ak-
tivnasti razkditih enzima u procesima kondenzadije,
oksido-redukcija, alkifranja | haloganiranja, od biche-
migki jednostavnih meduprodukata primarnog mata-
bolizma (kao 2o s malonat, acatat, mavalonat, serin,
fenslalanin, danin, triptofan) [3L Glawi bichemijki
wmmnﬂmoksman:htpcublpma-
ju tnhoteconil, aminckisdinski (pr. nastaju: argotamin,
gfictcksini, malformin C, spondezmin, ksantocilin, ci-
klohlorotin | ksantoascin), polikatidni (pr. nastapc afia-
toksini, rearalencni, patulin, sterigmatocistin, atrinin,
ohratoksind) i put trikarbonskib kisolma (pr. nastajpr
rubeatoksini) [4-61

Ibog sposcbnosti da prozvode mikotoksine u
heani, gljive su privukie posebnu paimju u poslednjih
50 godina. Prisustvo toksigenih gljiva 7 mikotoksine u
namémnicama Bvotinjskog i biljhog porekla, zatinima,
lekovitom biljy, kao | u hrani za 2ivotings, dokumento-
vano je od strana mnogeh autora 6141

Najéesd kontaminent zma ita i proizvoda od Hta
=u vrsta gljiva iz rodova Fusanum | Alternana (takozva-
ne ‘polke gljive” [15]}, one sa, pored wsta iz rodova
Sotrytis Scleroting. Rfropus. Monilha. Mocor i PenicH-
fum. mogu nat ko esti wrotnid cbofievania vola
i powrta u poljs [16-18]. Cesti kontaminenti mes2 i
micka su wste gljiva z rodova Aspergifus Penicilium
Cladasponium. Mucor. Geotrichum. Tnichoderma i Spo-
rofnchum [19-232]. Viste rodova Penialium. Aspergi
s i Furotium su takozvana sikdad2ne gljive” koje se
razvipju na zatinima [11], sutenom vo&u i povréu [23]
i sitnim proizvodima (pr. kafa, kakao, seme susama i
suncokrata, musi) [24-28L

Fungicidi su testo prva odbrambere fmip protiv
mikotoksigenih gliva. Medutim, nesalektivie upotre-
ba fungicida je dovedia do pobune javncst Zog njihc-
wib Stotnih ofckata na 2ivotnu sredinu i zdravlje ljuds i
2ivotinja. Stoge so povedava jawni pritisak za sigumips
i ekolathu atemativu za kontrolu ovih organizama. U
tom konteksty, biokatka kontrol: konsti mikrobiolotke
ﬂagmoho:ﬁowh&m,qgljmmlkma O s

se pokazali izvedijivom zamenom za smanikne upo-
treba hamijskih sredstava [1]. Pored toga, danas se na-
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MOLECULAR METHODS TO DETECT ADULTERATION OF GOAT
WHEY PRODUCTS

JOVANA NENADOVICY, NEMANIA MIRKOVIC!, MILICA MIRKOVICY, NIKOLA
BAJCETIC! IVANA PERIC!. ZORANA MILORADOVICY, ZORICA RADULOVICY

"University of Belgrade. Faculty of Agricuinwe. Nemanfina 6, Belgrade, Serbia
“Corresponding author : inenadovic2 @gmail com

SUMMARY

Do we really consume what we buy? Nowadays, more and more food products with altered
compositions are put on the market. The intensity and frequency of food adulteration are
increasing, For example, honey, olive oil, spices, and some dairy products, are the most popular
counterfeit produets,

The objective of this work was to determine whether goat whey was adulterated by the addition
of cow whey by using a polymerase chain reaction (PCR) for qualitative detection, The reaction
was based on the amplification of specific fragments of mitochondrial DNA (mDNA) using
cow-specific primers. Ten goat whey samples were collected - eight samples from local
supermarkets and specialty stores and two samples from small dairy farms. As a positive
control, two samples of goat whey were prepared m the laboratory under controlled conditions,
Total DNA was extracted from all samples using the phenol-chloroform method with some
modifications,

The results of PCR reaction showed that six out of eight samples from the local market
contamed traces of cow whey, while no traces of cow whey were found in two samples from
dairies and in the control samples. Based on the results, the PCR method for detecting cow
whey in goat whey samples could be successfully used as a routine control test because it is
highly sensitive, reproducible, rapid, simple, and not expensive. This study could provide a
good hasis for industrial control of goat whey producats and verification of the content on the
label of the products,

Keywords: goat whey, adulteration, extraction, DNA quality, PCR
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LACTIC ACID BACTERIA FROM FRESH VEGETABLES: ISOLATION
AND SELECTION FOR THEIR POTENTIAL USE AS STARTERS FOR
THE FERMENTATION OF PLANT-BASED MILK ALTERNATIVES

Jovana Nenadovi¢', Ivana Peri¢’, Nikola Bajéeti¢', Zorica Radulovi¢', Milica Mirkovi¢!

and Nemanja Mirkovi¢'

1 Univesity of Bel grade, Faculty of Agriculture, Nemanjina 6, Belgrade, Serbia

Contact: jovana.nenadovic@agrifbgacrs

In recent years, the consumption of plant-basad
milk alternatives (PBMA) derived from nuts,
grains, legumes and seeds has increased due to
their positive effects, including animal welfare,
environmental sustainability and personal health.
The aim of this study was to isolate and identify
lactic acid bacteria (LAB) from vegetables thatare
capable of fermenting PBMA and to investigate
their resistance to antibiotics. Seven samples of
vegetables from Serbia were taken. Each sample
was homogenized with LM17c (M17 with 05%
[w/v] lac tose) broth with cyclohexamide (0.5 mg/
mL), and after overnight accumulation, all sam-
ples were incubated at LM17¢ and incubated at
30 °C for 48 h. All isolates were incubated over-
night at 30°C in LM17 broth and then inoculated
in 5 mLoffive commercially available PBMA (soy,
almond, rice, cashew and coconut). After over-
night incubation at 30 °C, each fermented PBMA
was visually analyzed and the pH measured. The
isolates that fermented each of the five commer-

cially available PBMA were selected for further
analysk. The total DNA of all LAB kolates was
extracted using the phenol-chloform extraction
method. For rep-PCR analysis, the total DNA of
the different LAB isolates was used as a template
for PCR amplifications with Random Amplified
Polymorphic DNA (RAPD). Antibiotic resistance
of selected kolates was determined using the
Kiby-Bauer disk diffusion method according to
the Clinical and Laboratory Standards Institute.
The results show that 115 out of 143 isolates
ferment each of the five commercially available
PBMA The measured pH of PBMA after fermen-
tation decreased compared to the control PBMA
(PBMA without isolates). The results of the rep-
PCR analysis revealed 35 different isolates. Antk
biotic resistance tests showed that all 35 strains
were sensitive to penidillin, tetracycline, chloram-
phenicol, erytromycin and am picillin. In addition,
most strains were sensitive to vancomycin and all
strains were resistant to streptomycin.

KEYWORDS: plant - based fermentation; lactic acid bacteria; antibiotic resistance
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READY-TO-EAT SANDWICHES AS ASOURCE OF PATHOGENICBACTERIA

Ivana I. Peric, Jovana N. Nenadovic, Nikola D. Bajéeric, Nemanja L. Mirkovié, Zorica T. Radulovic,
Jovana P. Ilic, Milica M. Mirkovi¢

"University of Belgrade, Faculty of Agriculture, Nemanjina 6, Belgrade, Serbia

"Corresponding author: ivana. peric@agrif bg.ac.rs

Ready-to-eat (RTE) foods can be consumed without significant preparation and could be one of the
main routes for the spread of foodborne pathogens: Enterobacteriaceae, Staphylococcus aureus,
Salmonelia and Listeria monocytogenes. The aim of this study was to determine the frequency of
occurrence of foodborne pathogens and to investigate the relationship between the seasons and the
number of bacteria. The study included 372 sandwich samples that were analyzed in the period
2021-2022. The sandwiches were sampled in catering establishments in the territory of Belgrade,
according to the ISO 6887 standard. The microbiological analyzes were performed according to the
valid ISO methods (ISO 21528-2:2009, ISO 6888-1:2009, 1SO 6579:2008, ISO 11290-2:2017). API
tests were also used in this study. The presence of bacteria from the Enterobacteriacae family was
confirmed in 30.37% of samples from 2021, most frequently in samples in July and September,
while in 2022 it was confirmed in 21.96%, in July and April. The presence of S. aureus was
confirmed in 6.73% of 2021 samples, most frequently in December and July, and in 9.54% of 2022
samples, most frequently in March and April. Salmonella spp. and L. monocytogenes were not
detected in any of the samples. Enterococcus faecalis. Enterobacter cloacae, Enterobacter
aerogenes, Citrobacter spp.. Proteus vulgaris, Proteus mirabilis and Hafnia alvei were identified
with API kits. After summarizing all the collected results, it can be concluded that RTE foods are
suitable for increased occurrence of pathogenic bacteria, and also their occurrence in different
months of the year. To reduce the number of bacteria in RTE foods, certain measures should be
taken, such as improving hygiene and disinfection of surfaces, proper storage of food and creating
suitable environmental conditions.

Key words: RTE food, foodborne pathogens, sandwiches, ISO methods, APl
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MICROBIOLOGICAL QUALITY OF CHOCOLATE-COATED
CONFECTIONERY FROM VARIOUS MANUFACTURERS
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Nikola D. Bajcetic, Ivana I Peric, Jovana N. Nenadovié, Jovan I. Cvijan, Nemanja L. Mirkovic,
Zorica I. Radulovié, Milica M. Mirkovié

Univesity of Belgrade, Faculty of Agriculture, Nemanjfina 6, Belgrade. Serbia

“Carresponding author: nikols bajcetic @agrifhg ac.rs

Confectionery has become a part of our daily lives due ro its high energy value and the
improvement of consumer moaod through its consumption. Due to their composition and high
moisture content, they provide a suitable environment for the growth and development of
microorganisms. The aim of this study was to investigate the microbiological quality of chocolate-
coated confectionery from different manufacturers, testing microbiological parameters that may
affect the quality and also the safety of the product, according to the valid microbiological criteria
guidelines. Eight chocolate-coated confectionery products from different manufacturers, which are
on the market in the Republic of Serbia, were tested according to the valid 1ISO methods (ISO 4833,
SRPS ISO 21527-2, I1SO 21528-2, ISO 6888-1). In addition to the use of standard culture media
prescribed by the ISO methods, Petrifilms were also used in this study. According to the Regulative,
sample F showed an acceptable result for total aerobic mesophilic bacterial activity with a value of
3.37 log CFU/mL (limit values 3 log CFU/mL and 4 log CFU/mL). The unsatisfactory results of the
microbiological examination showed the following samples: Sample labeled H showed the highest
activity of Enterobacteriaceae with a count of 2.11 log CFU/mL (the maximum allowable value is 2
log CFU/mL); samples C and E showed the highest activity for yeasts and molds with a cell count
of 2.96 log CFU/mL {maximum value is 2 log CFU/mL); the cell count of Staphylococcus aureus in
sample E was 3.23 log CFU/mL (maximum value is 2 log CFU/mL), which is the highest activity
for this microbiological parameter. In conclusion, the unsatisfactory results obtained with the
above-mentioned ISO methods indicate improper performance of the production process. It is
therefore necessary to work on improving hygiene practices and creating better conditions for
product storage.

Key wards: candy products, microbiological analysis, microbiological parameters, petrifilms
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Raw Milk as a Reservoir of Carbapenem-Resistant and
ESBL-Producing Bacteria: Insights from a Serbian Farm
Study

Presenting author: Ivana Peric, PhD, University of Belgrade Faculty
of Agriculture, Belgrade, Serbia

Co-authors: Jovana Nenadovic, Nikola Bajcetic, ina Gajic, Dusan Kekic, Milos Jovicevic,
Milica Mirkovic

Antimicrobial resistance {AMR) in milk samples, particularly bacteria resistant to
carbapenems and producing extended-spectrum beta-lactamases (ESBLs), poses a
serious and growing threat to global health as resistant bacteria can spread through the
food chain. The aim of this study was to determine the route of transmission and
prevalence of these resistant bacteria, focussing on the isolation and identification of the
pathogenic bacteria.

Atotal of 65 cow's milk samples, 28 goat's milk samples and 13 swab samples were taken
from farms in Serbia. The samples were inoculated on ESBL and Carba Smart agar
(Merck, Germany), which were developed for the detection of ESBL-producing and
carbapenem strains. The isolated pathogenic bacteria were identified using the MALDI-
TOF Mass Spectrometry method. In addition, a Quantum BT-Cef {ProGnosis Biotech,
Greece) rapid test was performed to detect specific antibiotic groups in 30 samples of
milk.

Among the resistant strains observed in milk, Pseudomonas spp. dominated (40.48%),
followed by Stenotrophomonas maltophilia (17.46%), Acinetobacter spp. (7.54%),
Ochrobactrum spp. (5.56%) and Aeromonas spp. (4.37%). Pseudomonas spp. (35.90%),
Empedobacter brevis (15.38%) and Lacticaseibacillus paracasei (7.69%) were most
frequently present in swab samples. One cow's milk sample were positive for the
presence of 3-lactams.

The results show that raw milk is important source of multi-resistant bacteria and
resistance genes. Therefore, it is necessary to identify possible sources and vectors for
the transmission of antibiotic resistance genes. To solve these problems, regular milk
controls, staff training to improve hygiene practises and controlled use of antibiotics are
required.
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Exploring the Tradicional Serbian Cheeses as a Probiotic
Goldmine: Promising Insights of Novel Lactobacillus
Strains for Gut Health

Presenting author: Mr. Nikola Bajcetic, University of Belgrade,
Faculty of Agriculture, Belgrade, Serbia

Co-authors: Ivana Peric, Jovana Nenadovic, Nemanja Mirkovic, Zorica Radulovic, Nikola
Popovic, Milica Mirkovic

Traditional cheeses from specific ecological regions are a reservoir of microbial diversity
and often contain unique lactic acid bacteria (LAB) with probiotic potential. This study
investigates lactobacilli isolates from five different semi-hard and white brined cheeses
produced in a traditional way from raw milk from rural mountainous areas of Eastern
Serbia.

Based on preliminary probiotic tests for survival under simulated gastrointestinal (Gl)
tract conditions and antimicrobial potential against pathogenic and spoilage
microorganisms, four strains were selected to test their effects on a model of
differentiated intestinal epithelial Caco-2 cells. Lactiplantibacillus plantarum 237,
Lactiplantibacillus  plantarum 337, Lacticaseibacillus paracasei KB and
Limosilactobacillus fermentum KT showed high survival rates under harsh GIT
conditions. In addition, the selected strains have a broad spectrum of antimicrobial
activity against Gram-negative and Gram-positive pathogens. None of the strains tested
exhibited cytotoxicity in the differentiated Caco-2 cell model, with approximately 5%
adhering to the cell line. Gene expression analysis revealed a reduction in oxidative stress
markers (NRF-2 and NQO-1), enhanced autophagy (p62 and MAPTLC3B) and
upregulation of tight junction-related genes (CLDN4 and CDHT).

This study highlights the importance of the discovery of novel autochthonous isolates
with exceptional probiotic potential that can be further used as probiotics or probiotic
starter cultures in the production of functional foods.
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Evaluation of Lactic Acid Bacteria Strains for Fermentation
of Soy Milk Based on Alternatives: Sugar Utilisation and
Proteolytic Activity

Presenting author: Jovana Nenadovic, PhD, University of Belgrade,
Faculty of Agriculture, Belgrade, Serbia

Co-authors: ivana Peric, Nikola Bajcetic, Milica Mirkovic, Zorica Radulovic, Nemanja
Mirkovic

The selection of lactic acid bacteria (LAB) strains is crucial for the successful
fermentation of plant-based beverages such as soy beverages, as they influence both the
taste and the nutritional content of the final product.

The ability of LAB to efficiently utilise sugars and break down proteins is crucial for
improving the digestibility, taste and functional properties of soy beverages. This study
investigates the sugar utilisation and proteolytic activity of different LAB strains during
soy beverages fermentation with the aim of identifying the strains with the most efficient
enzymatic activities to optimise the fermentation process.

Different strains from genera Lactococcus, Lactobacillus and Leuconostoc, isolated
from fresh fruits and vegetables from Serbia were analysed for their ability to ferment soy
milk based on alternative (SBMA). The sugar consumption pattern for glucose, lactose
and sucrose was analysed in a synthetic medium. In addition, the proteolytic activity was
analysed on the supernatant of the medium (cells and soy protein extract) after
incubation at 30 °C for 4 hours on an SDS-polyacrylamide gel. In addition.

The results showed that almost all strains grew on sucrose and glucose. According to the
results of the selection of 27 strains, 10 (1 Lactococcus lactis, 1 Lactiplantibacillus
plantarum, 6 Leuconostoc mesenteroides, 1 Lactobacillus pentosus, 1 Lactococcus
lactis) showed significant proteolytic activity in soy. Considering the results for all
analysed parameters, these strains are considered particularly interesting candidates for
the production of soy-based products.

FEMS MICRO 2025 746 Abstract Book
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DETECTION OF LISTERIA MONOCYTOGENES IN FOOD
USING REAL-TIME PCR AND ISO METHOD

lvana Peri¢’, Jovana Nenadovic', Nikola Bajceti¢', Nemanja Mirkovic',
Zorica Radulovi¢', Milica Mirkovic¢’

1 University of Belgrade, Faculty of Agriculture, Department for Industrial Microbidogy,
Nemanjina 8, 11080 Belgrade

mirjana.bolesnikov@impulshemija.rs

Listeria monocytogenes can be transmitted through contaminated food and water and has
become the subject of intense research due to its unique ability to survive and multiply under
different conditions. The aim of this study was to investigate the presence of L. monocytogenes
in smoked salmon, fermented sausage, brined white cheese, lettuce and Swiss chard using the
traditional ISO method and Real Time PCR. The samples were taken from supermarkets and the
open market. The IQ Check Listeria monocytogenes |l kit (BioRad, USA) was used for real-time
PCR, while ISO method 11290-1:2017 was used for the detection of L. monocytogenes.

When detecting L. monocytogenes from different food samples using the real-time PCR method,
all negative results were obtained in a very short time, The whole experiment was completed
in about 28 hours, while seeding on PALCAM agar with classical methods took 4-5 days, as
we had to confirm the chard samples to obtain negative results. Early detection of pathogens
is extremely important for the food industry in order to take hygiene measures as quickly
as possible and prevent the spread of infections. The detection of pathogensin food using
traditional methods Is not only more time-consuming, but also requires more labour. The use of
real-time PCR methods makes it possible to obtain reliable negative results in a very short time.

KEYWORDS: Listeria monocytogenes, food, real-time PCR, ISO method




