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Program

Programme

Plenarna i predavanja po pozivu

Plenary and invited lectures

Sekcijska predavanja

Section lectures

Posterske sekcije

Posters sections

Kratki izvodi radova

Abstracts

Plenarna predavanja

Plenary lectures

Predavanja po pozivu

Invited lectures

Predavanja u okviru okruglog stola

Lectures within round table

Predavanje i usmene prezentacije u okviru sekcija
Lecture and oral presentation within sections
Sekcija HRANA | ZDRAVLIE

Section FOOD AND HEALTH

Sekcija BEZBEDNOST I KVALITET HRANE
Section FOOD SAFETY AND QUALITY
Sekcija ODRZIVOST HRANE

Section FOOD CHAIN SUSTAINABILITY
Posterske prezentacije u okviru sekcija
Poster presentations within sections

Sekcija HRANA | ZDRAVLIJE

Section FOOD AND HEALTH

Sekcija BEZBEDNOST I KVALITET HRANE
Section FOOD SAFETY AND QUALITY
Sekcija ODRZIVOST HRANE

Section FOOD CHAIN SUSTAINABILITY
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PLENARNA | PREDAVANJA PO POZIVU
Datum (Date): Petak (Friday), 5.10.2018.

Mesto (Place): Rektorat BU, svefana sala, Studentski trg 1, (Rectory building,
Congress hall)

bl

UNTFOOD

8.30-9.00 Registracija (Registration)
9:00-9:30 Pozdravne reci i otvaranje Prof. Dr. Ivanka Popovi¢
. Rektor/Rector
Welcome speech and opening
Prof. Dr. Vladimir Bumbasirevié¢
Predhodni Rektor/ Previous Rector
Predstavnici Ministarstva za
obrazovanje, nauku i tehnoloski
razvoj RS/Representatives of the
Ministry of Education, Science and
Technological Development RS
Dr Marina Sokovi¢
predsednik nau¢nog odbora
UNIFood konferencije/President of
the Scientific Committee
9:30-12:50 Plenarna predavanja i predavanja po pozivu | Moderatori/Moderators: Prof. Dr
| dinviting | Zivoslav Tesi¢, Dr Marina
(Plenary and inviting lectures) Sokovié
9:30-10:10 Sustinska uloga prirodnih resursa na putu Prof. Dr. Isabel C.F.R. Ferreira
otkrivanja novog bio-baziranog aditiva za . N .
hranu Politehnicki institut Braganca i
direktor Centra za istrazivanje
The essential role of natural resources on (CIMO), Braganca, Portugal.
novel bio-based food additives discovery Direktor Mountain Research Centra
pathway (CIMO), Braganga, Portugalija
Centro de Investigacéo de
Montanha (CIMO), Instituto
PLENEARNO PREDAVANJE Politécnico de Bragancga, Campus
PLENARY LECTURE de Santa Apoldnia, 5300-253
Braganca, Portugal
10:10-10:30 Nedigestibilne komponenate hrane i njihov | Dr. Mirjana Rajili¢-Stojanovi¢

znacaj za stimulaciju simbiotske aktivnosti
crevne mikrobiote

Tehnolosko metalurski fakultet,
Univerzitet u Beogradu, Srbija

Department for Biochemical
Engineering and Biotechnology,

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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Indigestible food components and their role
in promoting symbiotic activity of gut
microbiota

Predavanje po pozivu

Invited lecture

Faculty of Technology and
Metallurgy, University of Belgrade

10:30-10:50 Jestive i lekovite gljive - Uticaj na zdravlje Dr. Ana Ciri¢
ljudi
: Institutu za bioloska istrazivanja
"SiniSa Stankovic", Univerzitet u
Beogradu, Srbija
Edible and medicinal mushrooms - The d :
beneficial role for human health Institute for Biological Research
“Sinisa Stankovi¢”, University of
Belgrade, Belgrade, Serbia.
Predavanje po pozivu
Invited lecture
11:00-11:30 Kafe pauza (Coffee break)
11:30-12:10 Mikrobioloska ekologija fermentisanih Prof. Dr. Luca Cocolin
namirnica: Kako je razvoj tehnologije delieni lioprivred
promenio nacin istrazivanja raznovrsnosti 9 eljenje za potjoprivreau,
Sumarstvo i nauku o hrani,
The microbial ecology of fermented foods: Univerzitet u Torinu, Italija
how the technology development changed i
the way we investigate diversity Department 9f Agrlcult_ural,_Forest
and Food Sciences, University of
PLENEARNO PREDAVANJE Torino, Italy
PLENARY LECTURE
12:10-12:30 Masena spektrometrija kao fudomicki alat za | Dr. Uro$ Andelkovié¢

istrazivanje 1 kontrolu proteinskih alergena
hrane

Mass spectrometry as foodomics tool in
research and control of food allergen
proteins

Predavanje po pozivu

Invited lecture

Centar za hemiju - Institut za
hemiju, tehnologiju i metalurgiju,
Univerzitet u Beogradu, Srbija

Institute of Chemistry, Technology
and Metallurgy — University of
Belgrade

YHHBEP3WTET
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12:30 —12:50 | Struktura i funkcija proteinskih kompleksa Prof. Dr. Mirjana Pesié¢
nastalih tokom obrade mleka Poljoprivredni fakultet, Univerzitet
u Beogradu, Srbija
. . . Faculty of Agriculture, Universit
Structure and function of milk protein of Bel)g/rade %elgrade Serbia y
complexes generating during milk ’ ’
processing
Predavanje po pozivu
Invited lecture
13:00-15:00 RUCAK (LUNCH)
15:00-15:50 Predavanja po pozivu Moderatori/Moderators: Prof. Dr
. Mirjana Pesié, Dr. Vuk
(Invited lectures) Maksimovié
15:00 — 15:20 | Primena naucnih istrazivanja u razvoju Dr. Bojana Vidovié¢
koncepta funkcionalne hrane . L
Farmaceutski fakultet, Odeljenje za
Bromatologiju, Univerzitet u
Beogradu, Beograd, Srbija
Application of scientific research in the . : !
development of the functional foods concept | Faculty of Pharmacy, Department
of Bromatology, University of
Belgrade, Belgrade, Serbia
Predavanje po pozivu
Invited lecture
15:20-15:50 Vino i zdravlje Dr. Jelica Gruji¢-Milanovi¢
Institut za medicinska istrazivanja,
. Univerzitet u Beogradu, Beograd,
Wine and health Srhija
Predavanje po pozivu Institute for Medical Research,
Invited lecture University of Belgrade, Belgrade,
Serbia
16:00-18:00 SEKCIJE (SECTIONS)

GALA VECERA, 20h, dvoriite Rektorata BU (GALA DINNER, 20h, garden of Rectory

building)

YHHBEP3WTET
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Datum (date): Subota (Saturday), 6.10.2018.

Mesto (Place): Rektorat BU, Svec¢ana sala, Studentski trg 1, (Rectory
building, Congress hall)

8:30-9:00 Registracija (Registration)
9:00-10:20 Plenarna predavanja i predavanja po pozivu | Moderatori/Moderators: Prof. Dr.
. Bojana Vidovi¢, Prof. Dr. Nikola
(Plenary and Invited lectures) Tomié
9:00 - 9:40 OMICS pristupi u proceni rizika bezbedosti | Prof. Dr. Andreja Rajkovi¢
hrane: izlozenost kombinacijama opasnosti i . o
interakcije izmedu patogena i domacina Odeljenje za tehno_loglju g
bezbednost hrane i zdravlja,
Fakultet za bioloske nauke i
. . inzinjering, Gent, Belgija,
OMICS approaches in food safety risk Odeljenje za bezbednost i kvalitet
assessment: mixture exposure and host- hrane i menadsment. Univerzitetu
pathogen interactions Beogradu, Beograd, Srbija
Department of Food technology,
PLENEARNO PREDAVANJE F(_)Od _safety and_ Hea!th, Faculty of
Bioscience Engineering, Ghent;
PLENARY LECTURE Department of Food Safety and
Food Quality Management,
University of Belgrade-Faculty of
Agriculture, Serbia
Probioticka svojstva laktobacila Dr. Milica Zivkovi¢
proizvodjaca egzopolisaharida i njihova . lekul kUi
primena u funkcionalnoj hrani Institut za molekularmu genetiku |
geneticko inzenjerstvo, Univerzitet
u Beogradu, Srbija
Probiotic Applications of Laboratory for Molecular
Exopolysaccharides-Producing Lactobacilli | Microbiology, Institute of
in Functional Food Molecular Genetics and Genetic
. . Engineering, University of
Predavanje po pozivu Belgrade, Belgrade, Serbia
9:40-10:00 Invited lecture
10:00-10:20 Hemometrija u fudomici Dr. Jelena Trifkovic
Chemometrics in foodomics Hemisjki fakultet, Univerzitet u
Beogradu, Srbija
. i Faculty of Chemistry, University of
Predavanje po pozivu Belgrade, Belgrade, Serbia
Invited lecture
10:20-10:40 Kafe pauza (Coffee break)

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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10:45-12:45 SEKCIJE (SECTION)
12:45-14:30 OKRUGLI STO (ROUND TABLE) Moderatori/Moderators: Prof. Dr
Viktor Nedovi¢, M.Sci Ivanka
Milenkovié
Nauka i znanje — alat u proizvodnji M. SCI. Ivanka Milenkovi¢,
visokovredne hrane Ekofungi, Beograd, Srbija
Science and knowledge — tools in the Ecofungi, Beolgrade, Serbia
production of high quality food
Prof. Dr. Viktor Nedovic,
Poljoprivredni fakultet, Univerzitet
N . .. u Beogradu, Srbija
Potsticanje preduzetnickog nacina
razmisljanja kodvstu_denata — Ekotrofelija Agricultural faculty, University of
studentsko takméenje _ Belgrade, Belgrade, Serbia
Encouraging of entrepreneurial way of
thinking in the student’s popul.a_tlon - Dr. Mladan Stojanovié
EcoTrohelia student’s competition Fond za inovacionu delatnost
Beograd, Srbija
Innovation fund, Belgrade, Serbia
Nauka i privreda u Srbiji — mehanizmi Nadesda Dukié
stimulisanja saradnje
Science and economy in Serbia — Uprava za veterinu, Ministarstvo
mechanisms for incentivizing cooperation poljoprivrede, Sumarstva i
vodoprivrede
Evropska Agencija za bezbednost Veterinary Directorate, Ministry of
hrane/EFSA Agriculture, Forestry and Water
European Food Safety Agency/EFSA Management
Prof. Dr. Mirjana PeSi¢
Poljoprivredni fakultet Univerzitet
u Beogradu, Beograd, Srbija
Inicijativa Globalne Harmonizacije (GHI) Agricultural faculty, University of
14:00-14:15 Zakljucci konferencija i zatvaranje Dr. Marina Sokovié¢
(Conclusions and closing ceremony) . 5
predsednik nau¢nog odbora
UNIFood konferencije (President of
the Scientific Committee)
14:15-15:15 RUCAK (LUNCH)

YHWBEPIUTET
UNZFOOD ?BE:E!F.P.G_U.H'
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USMENE PREZENTACIJE SEKCIJSKA PREDAVANJA

Datum (Date): Petak (Friday), 5.10.2018.

Mesto (Place): Rektorat BU, Studentski trg, 1 Rectory building, Hall | floor

16-18h SEKCIJA (SECTION): FOOD AND Moderatori: Prof. Dr Ljiljana
HEALTH Gojkovi¢-Bukarica, Prof. Dr Jelena
Sala 8 (Hall 8) Lo
Moderators: Prof. Dr Ljiljana
Gojkovi¢-Bukarica, Prof. Dr Jelena
Lozo
16:00-16:15 Razvoj prirodne boje za hranu zasnovane na | Barros (Leichtweis et al)
antocijaninima dobijenim iz epikarpa Prunus ) . _
spinosa L. Pglltehnlckl 1nst1tuj[ Brelgancg 1
direktor Centra za istrazivanje
Development of a natural anthocyanin-based (QIMO) ’ Braganc_:a, Portugal.
food colorant obtained from the fruit epicarp DHELAID; LIkl Research__Centra
of Prunus spinosa L. (CIMO), Braganca, Portugalija
Centro de Investigacédo de
Sekcijsko predavanje (Sectional Lecture) Montanha (CIMO), Instituto
Politécnico de Braganca, Braganca,
Portugal
16:15-16:25 Polifenol vina, rezveratrol §iri renalnu Gojkovi¢-Bukarica et al.
arteriju dijabeti¢nog pacova aktivacijom i . .
vaskularnih kalijumovih kanala Institut za f?.r m.akOIO.gUu’ k.l.mwku
farmakologiju i toksikologiju,
Wine polyphenol, resveratrol produses Medicinski fakultet, Univerzitet
relaxation of isolated renal artery of diabetic | Beograd
rats by activation of vascular potassium . -
T Institute of Pharmacology, Clinical
Pharmacology and Toxicology,
Medical Faculty, University of
Belgrade, Belgrade, Serbia
16:25-16:35 Dijetarni antocijani i njihovi metaboliti Krgaet al.

snizavaju adheziju i dijapedezu monocita
preko mehanizama koji regulisu
permeabilnost endotelnih éelija

Dietary anthocyanins and their metabolites
lower monocyte adhesion and diapedesis
through mechanisms that regulate
endothelial cell permeability

Centar izuzetne vrednosti u oblasti
istrazivanja ishrane i metabolizma,
Institut za Medicinska Istrazivanja,
Univerzitet u Beogradu, Beograd,
Srbija;

Francuski nacionalni institut za
agronomska istrazivanja,
Univerzitet Klermon Overnja,
Klermon Feran, Francuska;

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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Centre of Research Excellence in
Nutrition and Metabolism, Institute
for Medical Research, University of
Belgrade, Belgrade, Serbia;

French National Institute for
Agricultural Research, University
of Clermont Auvergne, Clermont-
Ferrand, France;

16:35-16:45 Uklanjanje alkohola crvenom vinu ¢ini ga Mihailovi¢-Stanojevié et al.
korisnim napitkom za obolele od hipertenzije )
Grupa za kardiovaskularnu
Dealcoholized red wine as a useful beverage | fiziologiju, Instituta za medicinska
of hypertensive subjects istrazivanja, Univerziteta u
Beogradu, Beograd, Srbija.
University of Belgrade, Institute
for Medical Research, Belgrade,
Serbia.
16:45-16:55 Prirodni polifenoli, rezveratrol i naringenin, | Novakovi¢ et al.
inhibiraju patoloske kontrakcije st ¢ Kologiiu. klinidk
miometrijuma nstitut za e_l_rm_a (0] o_glju, "1mc u
farmakologiju i toksikologiju,
Natural polyphenols, rezveratrol and I\B/Ied|C|gsk|;akulte(;[, ;Jrg)lv erzitet u
naringenin, inhibit pathological contractions eogradu, beograd, Srbija.
of the myometrium Institute of Clinical Pharmacology,
Pharmacology and Toxicology,
Medical Faculty, University of
Belgrade, Belgrade, Serbia.
16:55-17:05 Kardioprotektivni efekat dijetarnih Marinko et al.
rocijanidina
proci] Katedra za farmakologiju,
Farmaceutski fakultet, Univerzitet u
Beogradu, Beograd, Srbija
Cardioprotective effect of dietary d g J
procyanidins Department of Pharmacology,
Faculty of Pharmacy, University of
Belgrade, Belgrade, Serbia
17:05-17:15 Dohrana ekstraktom lista masline, Olea europaea | Karanovi¢ et al.

L., poboljsava oksidativni status i lipidni profil u
eksperimentalnoj hroni¢noj bubreznoj bolesti

Consumption of Olea europaea L. leaf extract
improves oxidative status and lipid profile in
experimental chronic kidney disease

Institut za medicinska istrazivanja,
Univerzitet u Beogradu, Srbija

Institute for Medical Research,
University of Belgrade, Serbia

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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17:15-17:25 Povezanost otpora u karotidnoj arteriji i Miloradovi¢ et al.
endogene antioksidativne odbrane sa Univerzitet u B du. Institut
arterijskim pritiskom nakon unosa majkine n'\{e,m € u e?'gra .u, nstitut za
dusi 5 - medicinska istrazivanja, Grupa za
usice, u hlpertenzul 1 normotenzul. .
kardiovaskularnu
Correlation of resistance in the carotid atrery fiziologiju,Beograd, Srbija.
and endogenous antioxidant defence with University of Belgrade, Institute for
arterial pressure in responce to wild thyme: Medical Research, Group for
hypertension versus normotension Cardiovascular Physiology,
Belgrade, Serbia.
17:25-17:35 Efekat ekstrakta lista masline (Olea Ivanov et al.
europaea L.) u odnosu na oleuropein u .
eksperimentalnoj hipertenziji C_;rypa “a kardlqvaskularnu .
fiziologiju, Instituta za medicinska
Effects of Olea europaea L. leaf extract istraZivanja, Univerziteta u
versus oleuropein in experimental Beogradu, Beograd, Srbija.
hypertension .
Department of Cardiovascular
Physiology, Institute for Medical
Research, University of Belgrade,
Belgrade, Serbia.
17:35-17:45 Efekti primene Lactobacillus rhamnosus Ivanovié et al.
LAG68 na sastav masnih kiselina organa u Kated b tologii
uslovima standardne i ishrane sa visokim atedra za bromatologiju,
.. . .. . Univerzitet u Beogradu —
sadrzajem masti - studija na zivotinjama .
Farmaceutski fakultet
Effects of Lactobacillus rhamnosus LA68 Denartment of B ol
administration on the fatty acid composition F epalr mefnpﬁ romaLcj ogy. ;
of the organs in the conditions of standard Ba?u B(Ijo B Iarm;cy,s E!versny °
and high fat diet regime—animal case study elgrade, belgrade, Serbia.
17:45-17:55 Mehanizam vazorelaksacije humane Novakovic A et al.

unutrasnje mamilarne arterije izazvane
epikatehinom

Mechanism underlying the vasorelaxation of
human internal mammary artery induced by
epicatechin

Katedra za farmakologiju,
Farmaceutski fakultet, Univerzitet u
Beogradu, Beograd, Srbija

Department of Pharmacology,
Faculty of Pharmacy, University of
Belgrade, Belgrade, Serbia

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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SEKCIJA (SECTION): FOOD SAFETY | Moderatori: Prof. Dr Jevrosima
Sved | AND QUALITY Stevanovic, Prof. Dr DuSanka
vecana sad Milojkovié-Opsenica
l(_lc?lngress Moderators: Dr Jevrosima
all) Stevanovic, Prof. Dr DuSanka
Milojkovié-Opsenica
16:00-16:15 Minimalizam u analizi hrane, ali maksimalni | Gertruda Morlock
riliv informacija . L
P J Rukovodilac odeljenja za
Minimalism in food analysis, but maximal Ispitivanje hrane, Justus Leipcig
information Univerzitet, Nemacka
Sekcijsko predavanje (Sectional Lecture) Chair of Food Sciences, Justus
Liebig University Giessen,
Germany
16:15-16:25 3D planarna hromatografija zasnovana na Héabe and Morlock
autmotizovanoj head HPTLC-MS . -
Rukovodilac odeljenja za
Ispitivanje hrane, Justus Leipcig
i Univerzitet, Nemacka
Open source 3D printed add-on for
automated elution head-based HPTLC-MS
Chair of Food Sciences, Justus
Liebig University Giessen,
Germany
16:25-16:35 Optimizacija uslova ekstrakcije fenolnih Prieto (Caleja et al)
jedinjenja izolovanih iz cvetova kestena . .
Fakultet za ispitivanje | tehnologiju
Optimization of the extraction of phenolic | 'ane, Univerzitet u Vigu, Spanija
compounds from chestnut tree flowers Nutrition and Bromatology Group,
Faculty of Food Science and
Technology, University of
Vigo, Ourense, Spain
16:35-16:45 Hemijska analiza i evaluacija bioloskog Tosti et al.
porekla meda sa Malte o .
Hemijski fakultet, Univerzitet u
Chemical analysis and evaluation of Beogardu, Srbija
botanical origin of some Maltese honey . L.
Faculty of Chemistry, University of
Belgrade, Serbia
16:45-16:55 Polifenolni i $ecerni profil meda od heljde NeSovi et al.
Polyphenol and sugar profile of buckwheat Institut za opstu i fizicku hemiju, Beograd, Srbija
honey Institute of general and physical chemistry,
Belgrade, Serbia

YHHBEP3WTET
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16:55-17:05 Hemijska analiza i analiza botanickog Hoxha et al.
orekla medova iz Albanije
P J Poljoprivredni Univerzitet u Tirani,
Chemical analysis and evaluation of Z‘Emtft A I LA
botanical origin of some Albanian honeys anija
Agricultural University of Tirana,
Faculty of Biotechnology and Food,
Albania
17:05-17:15 Perreira Carla
Eksploitacija antocijanina iz eksrakta Ficus C del i4acio d
carica L.: optimizacija ekstrakcije, entro de Investigagao 1€
. . . . .. Montanha (CIMO), Instituto
bioaktivnost i primena kao boje za zivotne Politécnico de B B
e e olitécnico de Braganga, Braganca,
Portugal
Ficus carica L. infructescence exploitation ;ab o:_atorl)zl Of. Sepa_lratlorliagd t
for anthocyanin-rich extracts preparation: s?:c :oln .ngm;f\;lmtg B | a fg?éry
optimized extraction, bioactivity, and E Cl\;al ag SI'S anh . alerltgts t( £ i
application as food colorant Jh PRISIEEING (A ©
Braganca, Braganga, Portugal
17:15-17:25 Biolosko profilisanje ekstrakata Saccharina | Ristivojevic et al.
japonica primenom planane hromatografije . .
D .. Inovacioni centar Hemijskog
povezane sa bioloskim esejima .
fakulteta u Beogradu, Studentski trg
Bioprofiling of Saccharina japonica extracts | 12-16, Beograd, Srbija
by planar chromatography linked with
b?logssays drapiy Inovation Centre of the Faculty of
Chemistry Ltd, Studentski trg 12-
16, 11000 Belgrade, Serbia
17:25-17:35 Funkcionalizacija ekstrakata Agaricus Heleno et al.

bisporus u jogurtu putem mikroenkapsulacije
primenom “‘spray-drying” tehnike

Functionalization of yogurts with Agaricus
bisporus extracts microencapsulated
through the spray-drying technique

Politehnicki institut Braganca i
direktor Centra za istrazivanje
(CIMO), Braganca, Portugal.
Direktor Mountain Research Centra
(CIMO), Braganga, Portugalija

Centro de Investigacdo de
Montanha (CIMO), Instituto
Politécnico de Braganga, Campus
de Santa Apoldnia, 5300-253
Braganca, Portugal
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17:35-17:45 Sadrzaj fenolnih jedinjenja i antioksidativna | Zivkovic et al.
aktivnost dve vrste roda Asplenium u i L
razlicitim fazama zivotnog ciklusa Ins,tl?lvlt za blOIOS.lfa 1str§z1vapja
“SiniSa Stankovi¢”, Univerzitet u
Phenolics content and antioxidant activity of | Beogradu, Beograd, Srbija
:)v;/t(ieﬁslemum species: life cycle-specific Institute for Biological Research
»Sinisa Stankovic*, University of
Belgrade, Belgrade, Serbia
17:45-17:55 Izbor metode za odredivanje sadrzaja Jeli¢ et al.
dijetetskih suplemenata . . i
Univerzitet u Banjoj Luci,
Method analysis choice for content Medincinski fakultet, Farmacija,
determination of dietary supplements Banjaluka, Bosna i Hercegovina
University of Banjaluka, Faculty of
Medicine, Pharmacy Department,
Banjaluka, Boshia and Herzegovina
17:55-18:05 Sadrzaj NaCl u mekim sirevima - aspekt Radovanovic et al.
bezbednost i zdravlje ljudi . -
Fakultet veterinarske medicine,
Univerzitet u Beogradu, Srbija
Sodium chloride content in soft cheeses with | Faculty of Veterinary Medicine,
respect to food safety and public health University of Belgrade, Serbia
16-18h SEKCIJA (SECTION): FOOD CHAIN Moderatori: Prof. Dr Milica Fotiri¢-
SUSTAINABILITY AKkSi¢, Prof. Dr Slavica Todi¢
Sala 16
Moderators: Prof. Dr Milica
(Hall 16) Fotiri¢-Aksié, Prof. Dr Slavica
Todié
16:00-16:15 Efekat istrazivanja na proizvodnju treSnje u | Meland and Fotiri¢-AkSié¢

severnom klimatu

Impacts of research on sweet cherry
production in a northern climate

Sekcijsko predavanje (Sectional Lecture)

Norveski insitut za Bioekonomiju,
NIBIO Ullensvang, Norveska

Norwegian Institute of Bioeconomy
Research — NIBIO Ullensvang,
Norway
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16:15-16:25 Hemijska svojstva ploda sorti borovnice Fotri¢-AKkSi¢ et al.
(Vaccinium corymbosum) gajenih u .
) . . 19 . Univerzitet u Beogradu
integralnoj i organskoj proizvodnyji :
s : . LE J Poljoprivredni fakultet, Beograd,
Chemical characterisation of blueberry Srbija
(Vaccinium corymbosum) fruit obtained from | University of Belgrade, Faculty of
integral and organic production Agriculture, Belgrade, Serbia
16:25-16:35 Hemijski sastav biomase prosa i soje gajenih | Milenkovi¢ et al.
u sistemu kombinovanih useva i
Institut za kukuruz ,,Zemun
Chemical composition of biomass of proso | olje"-Zemun Polje, Srbija;
millet and soybean grown in intercropping Maize Research Institute ,,Zemun
system Polje*, Zemun Polje, Serbia;
16:35-16:45 Elementalni sastav: studija klonske selekcije | Pejin et al.
sorte Merlo .
Univerzitet u Beogradu, IMSI,
Elemental composition: the case study of Beograd, Srbija
Merlot clonal selection .
University of Belgrade, IMSI,
Belgrade, Serbia
16:45-16:55 Upotreba ulja Origanum dictamnus u Tzortzakis (Stavropoulou et al)
revenciji dejstva protiv Botrytis cinerea . L
P J1 68 P y Odeljenje za Poljoprivredne nauke,
Exploitation of Origanum dictamnus oil for Elqtehnilciguutlt:shrlanl{,
the preservation of fresh produce against L_nlverZII eKz_a ehnologiu
Botrytis cinerea IMassol, Kipar
Department of Agricultural
Sciences, Biotechnology; Food
Science, Cyprus University of
Technology, Limassol, Cyprus.
16:55-17:05 Dizajniranje inovativnih funkcionalnih Kljajevic et al.

starter kultura za proizvodnju mlecnih
fermentisanih proizvoda

Designing of innovative functional starter
cultures for production of added-value dairy
products

,, Invetlab* doo, Institut za
molekularnu genetiku i geneticko
inzenjerstvo, Univerzitet u
Beogradu

,,Invetlab* doo, 2 Institute of
molecular genetics and genetic
engineering, University of Belgrade

YHHBEP3WTET
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17:05-17:15 Senzorska svojstva kvaliteta pralina punjenih | Popov-Ralji¢ et al.
medom sa dodatkom voca i lekovitog bilja
Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu
Sensory properties of pralines with honey
filling and addition of fruits and medicinal Faculty of Science, University of
herbs Novi Sad
17:15-17:25 Ekstrakcija ruzmarinske kiseline iz tri Carocho et al.
medicnske I aromati¢ne biljke uz pomoc¢ . o .
o : Politehnicki institut Braganca i
povisene temperature primenom metode . . S
- direktor Centra za istrazivanje
povrsinskog odgovora
(CIMO), Braganca, Portugal.
Direktor Mountain Research Centra
Using response surface methodology to (CIMO), Braganga, Portugalija
maximize heat assisted extraction of Centro de Investigacédo de
rosmarinic acid in three medicinal and Montanha (CIMO), Instituto
aromatic plants Politécnico de Braganga, Campus
de Santa Apoldnia, 5300-253
Braganca, Portugal
17:25-17:35 Karakterizacija tofua pripremljenog sa Stanojevi¢ et al.
dodatkom inulina .
Univerzitet u Beogradu,
Poljoprivredni fakultet, Beograd,
N . Srbija
Cha_rz_icterlzgtlor_l of tofu prepared with the University of Belgrade, Faculty of
addition of inulin Agriculture, Belgrade, Serbia
17:35-17:45 Uticaj razli¢itih metoda suSenja na senzorna | Tomi¢ et al.
svojstva cvekle .
Univerzitet u Beogradu,
Poljoprivredni fakultet, Beograd,
. , Srbija
Effects o_f different drying methods on University of Belgrade, Faculty of
changes in sensory properties of beetroot Agriculture, Belgrade, Serbia
17:45-17:55 Precizan farmski uzgoj u kontekstu Nastasijevi¢ et al.

bezbednosti hrane

Precision livestock farming in a food safety
context

Institut za higijenu i tehnologiju
mesa, Beograd, Srbija

Institute for hygiene and meat
technology, Belgrade, Serbia

YHHBEP3WTET
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17:55-18:05 Uticaj razlicitih sistema mineralne ishrane na | Dragicevic et al.

antioksidativni kapacitet zrna kukuruza i :
Institut za kukuruz ,,Zemun Polje®,

Srbija
The impact of different mineral nutrition on | Maize Research Institute Zemun
antioxidative capacity of maize grain Polje, Serbia

Datum (Date): Subota (Saturday), 6.10.2018.
Mesto (Place): Rektorat BU, Studentski trg 1, Rectory building Hall I floor

10:45-12:45 SEKCIJA (SECTION): FOOD QUALITY | Moderatori/Moderators: Dr Uro$
AND SAFETY Andelkovi¢, Prof. Dr Dragana
Svecana sala . Ny
Stani¢-Vucinié
(Congress
Hall)
10:45-10:55 Samonikla jestiva makromiceta Pleurotus Petrovic et al.
ostreatus (Jacqg.)P. Kumm sa teritorije Srbije: st bioloska istrazivan
potencijalni kandidat za funkcionalnu hranu | ‘0Sttut za bioloska istrazivanja
,.Sinisa Stankovic¢®, Univerzitet u
Wild growing edible mushroom Pleurotus Beogradu, Beograd, Srbija
ostreatus (Jacg.)P. Kumm from Serbia: a Institute for Biological Research
potential candidate for functional food ,,Sinisa Stankovic*, University of
Belgrade, Belgrade, Serbia
10:55-11:05 Bioaktivna jedinjenja iz jestive gljive Proestos (Petrovic et al)
Laetiporus sulphureus (Bull.) Murrill. . .
Antioksidativne, antifungalne | (Iazbcl)_rat(_)rua Ea he_z_mlleJJ h_r - et
antibakterijske karakteristike. .e Jenjeiza emiju, Univerzitet u
Atini, Grcka
Bioactive compounds of the wild edible Laboratory of Food Chemistry,
mushroom Laetiporus sulphureus (Bull.) Department of Chemistry, National
Murrill. Antioxidant, antifungal and and Kapodistrian, University of
antibacterial properties Athens, Greece
11:05-11:15 Antimikrobna svojstva ekstrakata Cage Popovic et al.
(Inonotus obliquus) L
Univerzitet u Beogradu,
Antimicrobial properties of Chaga extracts zotI)J_gprlvrednl eI (el
(Inonotus obliquus) roua
University of Belgrade, Faculty of
Agriculture, Belgrade, Serbia
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11:15-11:25 Amaranthus caudatus L. izvor betacijanina Roriz et al.
sa antimikrobnim I potencijalom za bojenje

Politehnicki institut Braganca i
direktor Centra za istrazivanje
(CIMO), Braganca, Portugal.
Direktor Mountain Research Centra
(CIMO), Braganca, Portugalija

Amaranthus caudatus L. as a source of
betacyanins with coloring and antimicrobial
properties

Nutricija | Bromatologija, Fakultet
za farmaciju, Univerzitet u
Madridu, Spanija

Centro de Investigacédo de
Montanha (CIMO), Instituto
Politécnico de Braganca, Braganca,
Portugal

Nutricion y Bromatologia I1.
Facultad de Farmacia. Universidad
Complutense de Madrid (UCM),
Madrid, Spain.

11:25-11:35 Alternativni izvor n-3 masnih kiselina Petropoulos et al.

oreklom iz biljaka . i
P J Univerzitet u Tesalonikiju,

Odeljenje za poljoprivredu, useve i

Alternative sources of n-3 fatty acids from - y
ruralnu sredinu, Volos, Gréka

plant origin
University of Thessaly, Department
of Agricultur, Crop Production and
Rural Environment, Volos Greece
11:35-11:45 Masno-kiselinski sastav ulja semenki Milinci¢ et al.

internacionalnih i autohtonih sorti grozda . .
Univerzitet u Beogradu,

Fatty acid composition of lipids of Poljoprivredni fakultet, Beograd,

international and autochthonous grape seed | Srbija

varieties University of Belgrade, Faculty of
Agriculture, Belgrade, Serbia

11:45-11:55 Hemijski sastav karotenoida i tokola u masnom ulju iz | Stojkovi¢ et al.

semena autohtone sorte i L

grozda - tamjanike (Vitis vinifera L.) i njegova Institut za bioloska istrazivanja ,,SiniSa

antimikrobna aktivnost Stankovic¢®, Univerzitet u Beogradu,

Beograd, Srbija

Chemical composition of carotenoids and tocols in
fatty oil from the seeds of

autochtonus grape variety - tamjanika (Vitis vinifera
L.) and its antimicrobial activity

Institute for Biological Research ,,Sinisa
Stankovic*, University of Belgrade,
Belgrade, Serbia
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11:55-12:05 Zlatno seme Kvinoje (Chenopodium Stiki¢ et al.
uinoa): L
ﬂlutriti\)/ne osobine i lekoviti efekti Un|_verz_|tet u !3eogradu,
Poljoprivredni fakultet, Beograd,
Golden Grain of Quinoa (Chenopodium Srb_”a .
quinoa): Nutritional characteristics and Unlyer5|ty o BIell et Fac_ulty el
Health effects Agriculture, Belgrade, Serbia
12:05-12:15 Ruj-magi¢no drvo Novakovi¢ et al.
Institut za hemiju, tehnologiju i
) . metalurgiju, Univerzitet u Beogradu
Ruj — magic tree
Institute for Chemistry, Technology
and Mettallurgy, University of
Belgrade
12:15-12:25 Cvetni polen i polen medonosnih péela kao | Kosti¢ et al.
potencijalni dodatak hrani - sadasnjost i .
perspektiva Unl_verz_ltet u !3eogradu,
Poljoprivredni fakultet, Beograd,
Srbija
Floral pollen and bee pollen as potential food | Univerzitet u Beogradu,
supplement-present and perspectives Poljoprivredni fakultet, Beograd,
Srbija
12:25-12:35 Faktori hazarda u proizvodnji bezbedne Peri¢ (Sefer et al.)
hrane za Zivotinje i ljude . -
Fakultet veterinarske medicine,
Univerzitet u Beogradu, Beograd,
. . Srbija
Hazards in production of safe feed and food
Faculty of Veterinary Medicine,
University of Belgrade, Belgrade,
Serbia
10:45-12:45, SEKCIJA (SECTION): FOOD AND Moderatori/Moderators: Dr Nevena
Sala8 (Hall 8) | HEALTH Mihailovi¢-Stanojevi¢, Dr Natasa
Goli¢
10:45-10:55 Predlozeni mehanizam uticaja oligosaharida | Mileti¢ et al.

dobijenih iz pektina na Intestinalnu
mikrobiotu

Possible mechanism of pectin-derived
oligosaccharides influence on gut
microbiota

Univerzitet u Beogradu Institut za
hemiju, tehnologiju i metalurgiju,
Beograd, Srbija

University of Belgrade, Institute of
Chemistry, Technology and
Metallurgy, Belgrade, Serbia

YHHBEP3WTET
y BE:[!F.P.G.U.H'
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10:55-11:05 Fenomen ukrstenih alergijskih obrazaca Focak and Solakovi¢-Focak
izmedu alergena polena Phleum pratense i . .. .
sitarica SR P Odsek za biologiju, Prirodno-
matematicki fakultet, Univerzitet u
Phenomenon of cross reactivity patterns SELE
between allergens of Phleum pratense pollen | Department of Biology, Faculty of
and cereals Science, University of Sarajevo
11:05-11:15 Leptinska i insulinska osetljivost u Nikoli¢ (Bursa¢ et al.)
hipotalamusu muzjaka pacova izlozenih Odelieni biohemiiu. Insti
kombinovanom tretmanu ishranom bogatom i ejvenjg Za V',O emuu,. nvstltut za
: . 8 8¢ bioloska istrazivanja ,,SiniSa
fruktozom i hroni¢nim nepredvidivim e ; ]
— Stankovic¢*, Univerzitet u
Beogradu, Beograd, Srbija
Leptin and insulin sensitivity in the Department of Biochemistry,
hypothalami of rats subjected to fructose- Institute for Biological Research
enriched diet combined with chronic ,,Sinisa Stankovic*, University of
unpredictable stress Belgrade, Belgrade, Serbia
11:15-11:25 Efekti restrikcije hrane u SXFAD miSijem Perovi¢ et al.
modelu Alchajmerove bolesti : e e
Institut za bioloska istrazivanja
Limited Effects of Intermittent Fasting in ’E’gsmlsa dStagkOVIC‘; Lénl;\_/_erznet u
S5xfad Mouse Model of Alzheimer’s Disease eogradu, beograd, Srbija
Institute for Biological Research
»dinisa Stankovic*, University of
Belgrade, Belgrade, Serbia
11:25-11:35 Probioticki soj Lactobacillus brevis Sokovi¢-Baji¢ et al.

BGZLS10-17 ublazava simptome
eksperimentalnog autoimunskog
encefalomijelitisa kod DA pacova

Administration of Lactobacillus brevis
BGZLS10-17 alleviates symptoms of
experimental autoimmune encephalomyelitis
in DA rats.

Laboratorja za molekularnu
mikrobiologiju, Institut za
molekularnu genetiku i geneti¢ko
inZenjerstvo, Univerzitet u
Beogradu, Beograd, Srbija

Laboratory for Molecular
Microbiology, Institute of
Molecular Genetics and Genetic
Engineering, University of
Belgrade, Belgrade, Serbia

YHHBEP3WTET
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11:35-11:45 Zoonotske protozoe svinja prenoSene hranom — Klun et al.
ima li efikasne prevencije? . . .
Centar izuzetnih vrednosti za zoonoze
Foodborne zoonotic protozoa transmitted by pigs | prenoSene hranom i vektorima, Institut
— too much on our plate? za medicinska istrazivanja
Univerziteta u Beogradu
Centre of Excellence for Food- and
Vector-borne Zoonoses, Institute for
Medical Research, University of
Belgrade
11:45-11:55 Razvoj tehnoloskog postupka za proizvodnju | Babi¢ et al.
inovativnog fermentisanog probiotika za . i
prevenciju i tretman crevnih infekcija kod | »Invetlab” doo, 2 Institut za -
S molekularnu genetiku i geneticko
zivotinja C . . .
inzenjerstvo, Univerzitet u
Development of technological process for Beogradu
scale-up production of innovative fermented . ,
probiotic for prevention and treatment of el 00, 2 L Of.
intestinal infections in mol_e culqr genetl_cs ar_1d genetic
animals engineering, University of Belgrade
11:55-12:05 Navike i stavovi omladine o regularnom Popovi¢ et al.
unosu obroka i afinitetu prema odredenim .
rerrisET Unlver2|teF u Novom Sady,
Tehnoloski fakultet, Novi Sad,
Srbija
Young population habits and attitudes University of Novi Sad, Faculty of
towards meals intake regularity and food Technology, Novi Sad, Serbia
preference
12:05-12:15 Veza stanja uhranjenosti dece i navika u Permanovi¢ et al.

ishrani

Correlation of nutritional status and eating
habits in children

Institut za javno zdravstvo
Republike Srpske, Banja Luka,
Bosna i Hercegovina

Medicinski fakultet - Studijski
program Farmacija, Univerzitet u
Banjoj Luci, Bosna i Hercegovina

Public Health Institute of Republic
of Srpska, Banja Luka, Bosnia and
Herzegovina

Medical Faculty, Department for
Pharmacy, University of Banja
Luka, Bosnia and Herzegovina
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Zdrava ishrana za zdrav Zivot Cur¢ié (Durgo et al.)

12:15-12:25 Univerzitet u Beogradu,
Farmaceutski fakultet, Univerzitet u

Healthy food for healthy life Beogradu, Beograd, Srbija

University of Belgrade, Faculty of
Pharmacy, Belgrade, Serbia

10:45-12:45 SEKCIJA (SECTION): FOOD CHAIN Moderatori/Moderators: Dr

SUSTAINABILITY Danijela Misi¢, Prof. Dr Ljiljana
Sala 16 Moiovid
0jovic
(Hall 16)
10:45-10:55 Transport lakokvarljive robe — ATP Jovanovi¢ et al.
sporazum o S
Univerzitet u Beogradu, Masinski
: fakultet
Transport of perishable foodstufs — ATP
agreement University of Belgrade, Faculty of
Mechanical Engineering
10:55-11:05 Agro-industrijski otpad za proizvodnju Miadenovi¢ et al.
mlecne kiseline i hrane za zivotinje . o
TehnoloSko-metalurski fakultet,
Agro-industrial waste for production of ;Jr;;_\_/erznet LB, BEoyel
lactic acid and animal feed rona
Faculty of Technology and
Metallurgy, University of Belgrade,
Serbia
11:05-11:15 MULTIPAPRIK — Inovativni uredaj za Zloh et al.
.. K
RESSRISRIREE Agricutural Innovations and
MULTIPAPRIK — An innovative device for Bevelopement-Boljever
pepper processing Agro Innovations and
Developement-Boljevci
11:15-11:25 Strategije socijalnog marketinga u pove¢anju | Saréevi¢ and Janicié
svesti 0 vaznosti zdrave ishrane kod . - . ..
e Institut za higijenu i tehnologiju
potrosaca

mesa

Social marketing strategies in the increasing | |nstitute of Meat Hygiene and
of awareness about importance of consumers | Technology
healthy nutrition
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11:25-11:35 Bezbednost hrane poreklom iz Srbije Torovié¢
Safety issues in food originating from Serbia 1RIIBIEY fakultgt, Unl\_/er2|tet .
Novom Sadu; Institut za javno
zdravlje Vojvodine, Novi Sad,
Srbija
Faculty of Medicine, University of
Novi Sad; Institute of public health
of Vojvodina, Novi Sad, Serbia
11:35-11:45 Promocija proizvodnje i konzumiranja Mitrovi¢ et al.
zdrave hrane kroz proces edukacije .
Univerzitet u Beogradu,
Promoting healthy food production and Arnitekionski fakultet
consumption through the educational process | University of Belgrade, Faculty of
Architecture
11:45-11:55 Problemi poljoprivrede i sela Republike Pejanovi¢
Srbije N
Univerzitet u Novom Sadu,
Problems of agriculture and the villages in Poljoprivredni fakultet
the Republic of Serbia University of Novi Sad, Faculty of
Agriculture
11:55-12:05 Jaanje kulturnog identiteta Smedereva Radosavljevic et al.
podsticanjem odrzivog gastroturizma u Uni itet U B d
ruralnim zajednicama niverzitet u beogradu
Acrhitektonski Fakultet
Strengthening cultural identity of the city of | University of Belgrade Faculty of
Smederevo by sustainable gastroturism in Architecture
rural communities
12:05-12:15 Uloga i znacaj hrane u bogosluzenju Ubiparipovi¢

Pravoslavne Crkve: liturgijski, bogoslovski i
ekoloski aspekti

Role and significance of food in the worship
of the Orthodox Church: Liturgical,
theological and ecological aspects

Pravoslavni bogoslovski fakultet
Univerziteta u Beogradu

Faculty of Orthodox Theology of
the University of Belgrade

YHHBEP3WTET
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12:15-12:25 Etika ishrane od Manua do Srejovica Petrovi¢ and Petrovié¢

Filoloski fakultet Univerziteta u
Beogradu, Srpsko drustvo za
istoriju nauke

Ethics of nutrition from Manu to Srejovi¢

Faculty of Philology University of
Belgrade, Serbian Society of
History of Science

12:25-12:35 Simulacija upravljanja otpadom nakon Maljoljari et al.
obrade hrane u cilju zastite zivotne sredine I .
bi T Faculty of natural sciences,
foenerguye University of Tirana
Simulation of the food processing waste Y :
treatment for cleaner environment and Albania

bioenergy
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SEKCIJA (SECTION): FOOD QUALITY AND SAFETY

DATUM (DATE): Petak (Friday) 9-13h

Mesto (Place): Rektorat BU, hol | sprat, Studentski trg 1 (Rectory building BU, Hall | Flat)

1 | Alimpié¢ Aradski et Sinergisticki antioksidativni efekti sastojaka pice
al.
Synergistic Antioxidant Effects of Pizza Ingredients

2 | Andri¢ F. et al. Antioksidativni kapacitet ekstrakata zelenog i crnog ¢aja —
hemometrijski iskoraci u selekciji antioksidativnih testova i
multipotentnih herbalnih ekstrakata

Antioxidant capacity of green and black tea extracts — Chemometric
advancements in selection of antioxidant activity assays and
multipotent herbal extracts

3 | Andri¢ S. et at. Phenolic profile, antioxidative, and antimicrobial activity of Serbian
linden tea

Fenolni profil, antioksidativna i antimikrobna aktivnost srpskog ¢aja

od lipe
4 | Atanackovi¢ Cetvorogodi$ne odleZavanje poboljSava fenolni sastav crvenih vina iz
Krstonosic¢ et al. Vojvodine

Four years of aging improves phenolic composition of red wines
from Vojvodina

5 | Bartoli¢ et al. Fluorescentna spektroskopija i multivarijaciona analiza za procenu
stabilnosti brasna od razliditih Zitarica tokom stajanja i termalne
obrade

Fluorescence spectroscopy and Multivariate Analysis for the
assessment of stability of the cereal flours during storage and
thermal processing

6 | Bili¢ Rajs etal. Primjena omjera stabilnih izotopa ugljika (**C/*2C) u ocjeni
autenti¢nosti bagremovog meda (Robinia pseudoacacia L.)
Application of Stable Carbon Isotope Ratio (**C/*C) in the

assessment of black locust (Robinia pseudoacacia L.) honey
authenticity

7 | Bogavac et al. Antimikrobna i toksi¢na svojstva esencijalnih ulja Bosvellia serrata
Rokb. i Mentha piperita Linn.

Antimicrobial and toxic properties of essential oils of Boswellia
serrata Roxb. and Mentha piperita Linn.
8 | Bojanic et al Mikrobioloski kvalitet namirnica u Republici Srpskoj u 2016. godini

Microbiological food quality in the Republic of Srpska in 2016



http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

T P,
UNIFood Conference 210

October 5-6 2018 University of Belgrade 210th Anniverrsary YHWBEPIMTET
UNTFOOD ?BE:[!FP.G.U.‘J'

~
9 | Boskovic et al. Bakterije mlec¢ne kiseline u mlevenom mesu svinja kontaminiranom

Salmonella spp sa dodatkom etarskog ulja origana pakovanom u
vakuum i modifikovanu atmosferu

LAB in minced pork contaminated with Salmonella spp treated with
oregano essential oil packaged in vacuum and MAP

10 | Bozovic et al. Odredivanje sadrzaja arsena u vodama izvorista i vodovodne mreze
na teritoriji opstine Pancevo

Determination of arsenic content in water sources and water supply
network in the municipality of Pancevo

11 | Bulatovic et al. Antimikrobna aktivnost biotehnoloski modifikovanih proteina
surutke

Antimicrobial activity of biotechnologically modified whey proteins
12 | Cakar et al. Vino od borovnice — dobar prirodni izvor fenolnih kiselina

Blueberry wine — a good natural source of phenolic acids
13 | Cakar et al. Uticaj mikrovinifikacije na anti a-glukozidaznu aktivnost vina od
maline

The impact of microvinification on anti a-glucosidase activity of
raspberry wine

14 | Cilerdzi¢ et al. Sinergisticka antineurodegenerativna aktivnost ekstrakata
Ganoderma lucidum i Salvia officinalis

Synergistic antineurodegenerative effect of Ganoderma lucidum and
Salvia officinalis extracts

15 | Ciri¢ J. et al. Bioakumulacija arsena i pojedinih teSkih metala u tkivima puZeva
poreklom iz Srbije

Bioaccumulation of arsenic and heavy metals in snail tissues from
the Serbia

16 | Coli¢ S. Etal. QOdredivanje sadrzaja natrijuma i jodata u komercijalnim
kuhinjskim solima

Determination of natrium and iodate ions content in commercial
salts

17 | Cvetanovi¢ A. et al. Stabljika i liS¢e hajducke trave kao izvori novih funkcionalnih
sastojaka

Stalks and leaves of yarrow as sources of new functional ingredients
18 | Cvetanovi¢ A. etal. | Savremen pristup dobijanja funkcionalnih sastojaka kamilice

Emerging approach for the preparation of chamomile functional
ingredients

19 | Calejaetal. Hromatografski profil masnih kiselina I Secera u kola¢ima
funkcionalizovanim ekstraktom bogatim ruzmarinskom kiselinom
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Chromatographic profile of fatty acids and sugars in cupcakes
functionalized with an extract rich in rosmarinic acid

Permanovic et al.

Odredivanje sadrzaja sorbinske i benzojeve kiseline u paradajz sosu
HPLC metodom

Determination of sorbic and benzoic acid in tomato juice by HPLC
method

Dikanovié et al.

Koncentracije As, Cd, Cu, Fe, Hg, Pb i Zn u miSi¢nom tkivu
skobalja, klena i soma sa akumulacije Meduvrsje

Concentrations of As, Cd, Cu, Fe, Hg, Pb and Zn in muscle tissue of
common nase, chub and wels catfish from the Medjuvrsje reservoir

Pordevic et al.

Poboljsanje kvaliteta bezglutenskog hleba dodatkom vlakana Seéerne
repe

Gluten-free bread quality enhancement by sugar beet fibre
application

23

Puricic et al.

Odredivanje sadrzaja nutritivnih komponenti u biljnim uljima

Determination of nutritive compounds in vegetable oils

24

Purovic et al.

ICP-OES analiza ekstrakata lista koprive

ICP-OES analysis of stinging nettle leaves extracts

25

Pogo et al.

Antibakterijska i antioksidativna aktivnost medova iz razlicitih
regiona Srbije

Antibacterial and Antioxidant Activity of Honeys from Different
Regions of Serbia

26

Doroski et al.

Antioksidativni potencijal bukovace (Pleurotus ostreatus) uzgajane
na supstratu sa razli¢itim sadrZajem komine grozda i slame

Antioxidative potential of the Oyster mushroom (Pleurotus ostreatus)
cultivated on grape pomace and straw supstrate

27

Dragisi¢ Maksimovié
etal.

Aktivnosti peroksidaza u plodovima maline kao parametar
‘funkcionalne hrane'

Profiling peroxidase activity of raspberry fruit-its association with
the functional food

28

Dramicanin et al.

Ljuska krompira kao potencijalni izvor prirodnih antioksidanasa

Potato peel as a potential source of natural antioxidants

29

Duleti¢ LauSevic

Ekstrakti ruzmarina kao moéni antioksidansi

Rosemary extracts as potent antioxidant agents

30

Grabovac et al

Odredivanje sadrZaja fluorida u alkoholnim pi¢ima
potenciometrijskom metodom

Determination of fluoride in alcoholic beverages by potentiometric
method
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31 | Gruyji¢ et al. Antioksidativne osobine etanolnih ekstrakata Rubus caesius L.

Antioxidant properties of Rubus caesius L. ethanol extracts
32 | Horvacki et al. Hemisjki sastav li§¢a jabuke u zavisnosti od ekspozicije svetlosti

Chemical Composition of Apple Leaves Depending on Light
Exposure

33 | Ili¢ et al. Uticaj etarskog ulja i etanolnih ekstrakata bosiljka (Ocimum
basilicum L.) na oksidativnu stabilnost hladno presovanog
suncokretovog ulja u uslovima ubrzanog starenja

Effect of basil (Ocimum basilicum L.) essential oil and ethanolic
extracts on the oxidative stability of cold-pressed sunflower oil in
accelerated storage conditions

34 | Jankovi¢ et al. Odredivanje **’Cs u pe¢urkama

B37Cs in mushrooms

35 | Katanic et al. Novi uvid u fitohemijski profil, antioksidativne osobine i
biokompatibilnost metanolnog ekstrakta nadzemnog dela biljke
Salvia verticillata L

New insights into the phytochemical profile, antioxidant properties
and biocompatibility of Salvia verticillata L. aerial parts methanol
extract

36 | Knezevic et al. Antioksidativna aktivnost odbrambenih sekreta stonoga Pachyiulus
hungaricus (Karsch, 1881) i Megaphyllum unilineatum (C. L. Koch,
1838) (Diplopoda, Julida, Julidae)

Antioxidative activity of defensive secretions of Pachyiulus
hungaricus (Karsch, 1881) and Megaphyllum unilineatum (C. L.
Koch, 1838) (Diplopoda, Julida, Julidae)

37 | Krnjajaet al. Hemijski sastav i bioloska aktivnost odabranih italijanskih vina

Chemical composition and biological activity of selected Italian wines
38 | Marcetic et al. Sadrzaj polfenola i antioksidativna aktivnost voénih ¢ajeva

The phenolic content and antioxidant activity of fruit teas
39 | Mileski et al. Prasium majus L. iz Libije kao prirodni izvor antioksidanasa

Libyan Prasium majus L. as a natural source of antioxidants
40 | Milicevi¢ et al. Primena margine izloZenosti (MI) pristupa u proceni rizika od
aflatoksina M1 u mleku

Application of the margin of exposure (MoE) approach to risk
assessment of aflatoxin M1 in milk

41 | Milic¢evi¢ T. et al. Procena sadrzaka makro i elemenata u tragovima u dve sorte vinove
loze i vinu

Assessment of major and trace element content in two grapevine
species and wine

42 | Mirkovi¢ et al. Upotreba Lactococcus lactis subsp. lactis BGBU1-4, producenta bakteriocina, u
biokontroli Listeria monocytogenes i Staphylococcus aureus kod sireva u tipu Kvarka
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Application of bacteriocin-producing Lactococcus lactis subsp. lactis BGBU1-4 in the
bio-control of Listeria monocytogenes and Staphylococcus aureus in Quark type
cheese

Nikoli¢ M. et al.

Farmakoloska svojstva jestive biljke Anthriscus cerefolium L. Hoffm

Pharmacological properties of edible plant Anthriscus cerefolium L.
Hoffm

Oalgde et al.

Biljke kao prirodni antimikrobni agensi za bezbednost hrane

Plants as natural antimicrobial agents for food safety

Odovic et al.

Odredivanje sadrzaja vitamina C u vocu

Determination of vitamin C content in fruit

Okuka et al.

Odredivanje sadrZaja kinina u razli¢itim bezalkoholnim
osvjeZzavajuéim pi¢ima

Determination of quinine content in various non-alcoholic refreshing
drinks

47

Pagnacco et al.

Oscilatorna reakcija kao sredstvo za ispitivanje ploda maline (Rubus
idaeus L.) tretirane razli¢itim vrstama dubriva

Oscillatory Reaction as Way for Investigation of Raspberry Fruit
(Rubus idaeus L.) Treated with Various Types of Fertilizers

48

Pagnacco et al.

Uticaj vo¢énih sokova dobijenih iz organskog i konvencionalno
gajenog juznog voca na Brigs-RausSer oscilatornu reakciju

The influence of fruit juices obtained from selected organic and
conventional fruits on the Briggs-Rauscher oscillatory reaction

49

Pejcic et al.

Izolovanje i ekstrakcija galne kiseline i flavan-3-ola u uzorcima
autohtonih sorti grozdja ,,Prokupac® i ,,Smederevka“

Theisolation and various extraction procedure of gallic acid and
flavan-3 ole in autothonic ,,Prokupac“and ,,Smederevka“ grapes

50

Pernucic Lucic et al.

Odredivanje sadrZaja etanola u alkoholnim pi¢ima metodom
Furijeve infracrvene transformacije spektroskopski(FTIR)

Determination of ethanol content in alcoholic drinks by Fourier-
transform infrared spectroscopy (FTIR)

51

Peruskovic et al.

Odredivanje glukoze u pi¢ima pomoc¢u amperometrijskog biosenzora
sa medijatorom

Determination of glucose in beverages by amperometric mediated
biosensor

52

Petronijevi¢ et al.

Odredivanje fenolnog sastava ekstrakta imele dobijenog
subkriticnom vodom
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Investigation of phenolic composition of mistletoe subcritical water
extracts

53 | Lusicetal. Senzorska analiza meda — Koristan alat za karakterizaciju,
odredivanje kvalitete i porijekla meda

Sensory Analysis of Honey — A Useful Tool For Characterization
And Determination of Honey Origin

54 | Popovic et al. Analiza hrane obogacene ribom namenjenu za ishranu radnih pasa
Analyzed food enriched with fish for feeding working dogs
54. | Radivojevic et al. Uticaj rastvaraca na apsorpcione spektre prehrambenih azo boja

Solvent effect on the absorption spectra of food azo dye

MOLE SE SVI IZLAGACI DA POSTAVE SVOJE POSTERE U PERIODU OD 8.30h-9h | SKINU
SVOJE POSTERE U PERIOD OD 13h-13.30h KAKO BI IZLAGACI NAREDNE SEKCIJE
MOGLI DA POSTAVE SVOJE POSTERE

(PLEASE SET UP YOUR POSTERS IN THE PERIOD FROM 8:30 AM - 9:00 AM AND TAKE
YOUR POSTERS IN THE PERIOD FROM 13h-13,30h)

SEKCIJA: (SCETION) FOOD CHAIN SUSTAINABILITY
DATUM (DATE): Petak (Friday) 14-18h
Mesto (Place): Rektorat BU, hol | sprat, Studentski trg 1 (Rectory building BU, Hall | Flat)

1 | Ciri¢ L etal. Uticaj nacdina gajenja (konvencionalni, organski i integrisani) na
polifenolni sadrZaj Cetiri sorte paprika (Capsicum annuum L.)

Influence of cultivation method (conventional, organic and integrated) on
polyphenolic content of four sweet pepper (Capsicum annuum L.) cultivars
2 | Cuji¢etal. Ocuvanje bioaktivnih jedinjenja aronije metodom sprej susenja,
karakterizacija mikrocestica i in vitro metoda digestije

Chokeberry bioactives preservation by spray drying method,
microparticles characterisation and in vitro digestion method

3 | Dabetic et al. Optimizacija postupka ekstrakcije polifenolnih jedinjenja iz semenki
grozda

Extraction optimization of polyphenols from grape seeds
4 | Dabi¢ Z. et Fenolni profil duga tresnjinog drveta

Phenolic profile of seasoned cherry heartwood staves
5 | Bakonovi¢ et | Njeguski prsut, prvi geografski zasti¢en proizvod u Crnoj Gori
al.

Njegus prosciutto, the first geographical-protected product in Montenegro
6 | PBurovi¢etal. | Elektroanaliti¢ke procedure za kvantifikaciju pesticida u komercijalnim
formulacijama

Electroanalytical procedures for quantification of pesticides in commercial
formulations
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7 | Duci¢ and Toplotni tretmani fermentisanih suvih kobasica u redukciji rizika od
Blagojevié¢ najvaZznijih bakterijskih alimentarnih patogena
Heat treatments of dry fermented sausages in risk reduction of the main
bacterial foodborne pathogens
8 Glisi¢ et al. Mikrobioloski status mariniranih pilecih filea upakovanih u vacuum
Microbiological quality of marinated vacuum-packaged chicken breast fillets
9 | Glumac et al. Senzorna analiza prirodnih i vestackih sistema u
studiji ljudske percepcije ulja
Sensory analysis of natural and artificial model systems in human fat
perception study
10 | Golijan et al Odredivanje sadrzaja slobodnih polifenola i flavonoida u organski i
konvencionalno proizvedenom semenu soje (Glycine max L.)
Determination of free polyphenol and flavonoids content in organic and
conventionally produced soybean seed (Glycine max L.)
11 | Ivi¢ et al. Uticaj vakuum pakovanja na mikrobioloski kvalitet pec¢enog svinjskog
mesa tokom skladiStenja
Effect of vacuum packaging on microbiological quality of cooked pork
during refrigerated storage
12 | Javorac et al. Metaboliti i degradacioni proizvodi pesticida — zna¢aj kompjuterskih
metoda u toksikolo§koj proceni rizika od unosa putem hrane
Computational methods in dietary risk assessment of
metabolites/degradates of pesticides
13 | Jovanovi¢ et Efekat Bacillus safensis 2.7 na promociju rasta odabranih poljoprivrednih
al. kultura
The effect of Bacillus safensis 2.7 on growth promotion of selected
agricultural important plant species
14 | Koci¢ Uticaj etarskih ulja bosiljka i kima na makro - i mikromorfoloske promene
Tanackov et al. | plesni izolovanih sa povr$ine fermentisanih kobasica
Effect of basil and caraway essential oils on macro - and
micromorphological changes of moulds isolated from fermented sausages
15 | Kovacevi¢ et Ocena znanja, stavova i ponasanja studenata veterinarske medicine u vezi
al. sa upotrebom antibiotika
Assessment of the knowledge, attitudes and behaviours of veterinary
medicine students towards antibiotic use
16 | Krsti¢ et al. Lipidni profil kao alatka za procenu autenti¢nosti semena gajenog i divljeg

voca

Lipid profile as a tool for the assessment of authenticity of cultivated and
wild fruit seeds
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17

Krunic¢ et al.

Uticaj dodatka hitozana i proteina surutke u alginatni matriks namenjen
inkapsulaciji probiotika na svojstva nosaca

Effect of chitosan and whey protein addition in alginate matrix used for
probiotic encapsulation on carrier properties

Mihailovi¢ N
et al.

Optimizacija uslova ultrazvué¢ne ekstrakcije fenolnih jedinjenja ploda
divlje maline (Rubus Idaeus L.): HPLC-PDA analiza i odredivanje
antioksidativne aktivnosti dobijenog ekstrakta

Optimization of ultrasonic extraction conditions of phenolic compounds in
the wild raspberry extract (Rubus Idaeus L.): HPLC-PDA analysis and
antioxidant activity determination of the obtained extract

Miladinovi¢ et
al.

Preliminarno ispitivanje sastava masnih kiselina u sterilizovanom i
pasterizovanom mleku

Preliminary asssesment of fatty acids composition in sterilized and
pasteurized milk

20

Milenkovi¢ et
al.

Efekat nanocestica CeO- obloZenih polisaharidima na rast i ukupni sadrzaj
fenola kao parametar stresa kod dve vrste useva

Effect of polysaccharide coated CeO, nanoparticles on growth and total
phenolic content as a stress parameter of two crop species

21

Miljkovi¢ et al.

Mineralni profil odabranih kupusnjaca (Brassica oleracea) proizvedenih
organskom tehnologijom gajenja

Mineral profile of selected brassicas (Brassica oleracea) grown in the
organic production system

22

Nenadovic et
al.

Promotivni potencijal odabranih sojeva Bacillus spp. na klijanje semena
paprike

Plant growth promoting effect of selected Bacillus spp. strains on pepper
seed germination

23

Nikoli¢ I et al.

Emulgujuéa svojstva vlakana Seéerne repe i OSA maltodekstrina u
prehrambenim sistemima

The emulsifying properties of sugar beet fibers and OSA maltodextrin in
food systems

24

Opsenica D. et
al.

Secerni profil kao pokazatelj uticaja tetraoksana na metabolizam
kukuruza u ranim fazama rasta i razvié¢a

Sugar profile as a tool for the assesment of influence of tetraoxanes on
germination and starting growth phase of maize seeds

25

Pavli¢ et al.

Optimizacija mikrotalasne ekstrakcije polifenola iz Mentha piperita L.
primenom metode odzivne povrsine

Optimization of microwave-assisted extraction of polyphenols from
Mentha piperita L. by response surface methodology
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26

Pavlovi¢ et al.

Odredivanje polifenolnog i Se¢ernog profila organski gajene cvekle

Determination of sugar and polyphenolic profile of organic beetroot

27 | PejinJetal. Mikrosladovanje tritikalea
Triticale micromalting
28 | Petrovi¢ S. et | Uticaj vidljivog i UVB zracenja na in vitro stabilnost hlorofilina (E141) u

al.

vodenom medijumu

Influence of visible and UVB irradiation on in vitro chlorophylline (E141)
stability in aqueous medium

Popovic¢ et al.

Proizvodnja fermentisanog mle¢nog napitka sa probiotickom kulturom
Lactobacillus helveticus BGRA43

Production of dairy beverage with probiotic culture Lactobacillus
helveticus BGRA43

30

Radibratovi¢ et
al.

Stabilizacija apo-alfalaktalbumina prilikom vezivanja epigalokatehin-3-
galata: eksperimentalno i molekulsko dinamicko proucavanje

Stabilization of apo-alpha-lactalbumin by binding of epi-gallocatechin-3-
gallate: experimental and molecular dynamics study

31

Radovi¢ et al.

Uticaj podloge na fenolni sastav i antiosidativnu aktivnost plodova sorti
Sljive

Influence of rotstocks on phenolic composition and antioxidant activity of
fruits of plum cultivars

32 | Sivcev et al. Karakteristike grozda i vina pet klonova sorte merlo u beogradskom
rejonu, Srbija
Fruit and wines characteristics of the five merlot clones in Belgrade
winegorwing region, Serbia
33 | Skaljac et al. Uticaj dodatka starter kulture na boju tradicionalne fermentisane suve
kobasie (Petrovska klobasa)
Effect of starter culture addition on colour characteristic of traditional dry
fermented sausage (Petrovska klobasa)
Soji¢ et al. Uticaj dodatka etarskog ulja korijandera na oksidativnu stabilnost barenih
kobasica
The effects of coriander essential oil on the oxidative stability of cooked
34 pork sausages
35 | Stanimirovi¢ et | Antibiofilm aktivnost odabranih uzoraka vina: studija slu¢aja bakterije
al. Pseudomonas aeruginosa PAO1
Antibiofilm activity of selected wine samples: the case study of the
bacterium Pseudomonas aeruginosa PAO1
36 | Stanisi¢ et al. Uticaj dodavanja konjugovane linolne Kiseline u hranu za nosilje na

masnokiselinski sastav Zumanceta
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Effect of dietary conjugated linoleic acid on egg yolk fatty acid profile in
laying hens

Stevanovic et

37 | al. Uticaj liofilizacije na kvalitet i antioksidativni kapacitet jagodastog voc¢a
Effect of freeze-drying on the quality and antioxidant capacity of berry
fruits

38 | Stojanovi¢ et Sezonska variranja u sadrZaju ukupnih fenola kod Sest sorti salate

al. primenom mikrobioloskog dubriva
Seasonal variation of total phenolic content in six lettuce cultivars grown
with microbiological fertilizer

39 | Tesanovic et Gljive iz prirode i potopljene kultivacije kao izvori fenolnih jedinjenja

al.

Fungi from nature and submerged cultivation as sources of phenolic
compounds

40

Tesli¢ et al.

Membransko koncentrisanje ekstrakta biljne prasine Zalfije dobijenog
ekstrakcijom subkritic(nom vodom

Membrane concentration of sage herbal dust extract obtained by
subcritical water extraction

41

Timic¢ et al.

Sadrzaj dijetnih vlakana u popularnim slanim snek proizvodima sa
srpskog trzista

Dietary fiber content in popular salty snack products from Serbian market

42

Unkovic¢ et al.

Profil osetljivosti gljiva roda Fusarium na odbrambeni sekret stonoge
Pachyiulus hungaricus (Karsch, 1881) (Diplopoda, Julida, Julidae)

Antifungal susceptibility profile of Fusarium species to defensive secretion
of millipede Pachyiulus hungaricus (Karsch, 1881) (Diplopoda, Julida,
Julidae)

43 | Vakula et al. Susenje breskve (P. persica) u vakuumu: Matemati¢ko modelovanje
procesa susSenja
Peach (P. persica) vacuum drying: Mathematical modeling of the drying
process
Razli¢iti pristupi multivarijantne analize prilikom GCxGC-MS

44 | Vasié et al. karakterizacije medljikovaca
Different approaches for multivariate data analysis in GCxGC-MS
fingerprinting of honeydew honey

45 | Vasiljevic et Antibakterijski efekat vinskih marinada sa etarskim uljima Juniperus

al.

communis | Satureja montana na kontaminante juneceg mesa
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Antibacterial activity of red-wine marinades containing Juniperus
communis and Satureja montana essential oils against food contaminants in
beef

46 | Velickovi¢ et | Antimikrobna svojstva ekstrakata Rubus discolor i moguénost njihove
al. primene u konzerviranju hrane
Antimicrobial properties of Rubus discolor extracts and their potential use
in food preservation
47 | Veljovi¢ etal. | Aromati¢ni profil i senzorne karakteristike likera od meda

Aromatic profile and sensory characteristics of honey liquer

Vujicic et al.

Upotreba briofita u unapredenju kvaliteta i proizvodnje hrane

The use of bryophytes to improve food quality and production

Zili¢ et al.

Sastav i sadrzaj antocijanina u zrnu plavog i purpurnog kukuruza.
Kukuruz kao ,,SuperHrana*

Composition and content of anthocyanins in blue and purple maize grain.
Maize as ,,SuperFood*

50

Zili¢ et al.

a-Dikarbonil jedinjenja kao prekursori krajnjih proizvoda glikacije u
keksu na bazi zitarica

a-Dicarbonyl compounds as precursors of advanced glycation endproducts
in cereal cookies

51

Zlatanovic¢ et
al.

Termalna karakterizacija osusenog tropa jabuke

Thermal characterization of dried apple pomace

52

Zlatanovic¢ et
al.

Odredivanje polifenolnog i Secernog profila u uzorku tropa od organski
gajenih jabuka

Determination of sugar and polyphenols profile in apple pomace sample
from organic cultivated apples

53.

UroSevi¢ et al.

Eksperimentalna analiza ultrafiltracije model rastvora vo¢nog soka u
prisustvu promotora turbulencije

An experimental analysis of ultrafiltration of synthetic fruit juice in
presence of turbulence promoters

MOLE SE SVI IZLAGACI DA POSTAVE SVOJE POSTERE U PERIODU OD 13.30h-14h |
SKINU SVOJE POSTERE U PERIOD OD 18h-18.30h

(PLEASE SET UP YOUR POSTERS IN THE PERIOD FROM 8:30 AM - 9:00 AM AND TAKE
YOUR POSTERS IN THE PERIOD FROM 13h-13,30h)

SEKCIJA (SECTION): FOOD and HEALTH

DATUM (DATE): Subota (Saturday) 9-13h



http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

P

October 5-6 2018 University of Belgrade 210th Anniverrsary

bl

UNIFood Conference

Y BEOTPALY

UNTFOOD

Mesto (Place): Rektorat BU, hol | sprat, Studentski trg 1 (Rectory building BU, Hall | Flat)

1 | Cvetkovi¢ etal. | Etarsko ulje i postdestilacioni ostatak Juniperus communis: antibakterijski
efekat prema kontaminantima hrane i in vitro citotoksi¢ni potencijal na
humanim éelijama kolona
Juniperus communis essential oil and post-destilation waste: antibacterial
effect against food contaminants and in vitro cytotoxicity against human
colon cells

2 | Dekanski etal. | Potencijalni mehanizmi zastitnog dejstva ekstrakta lista masline kod
ugljen tetrahloridom indukovanog akutnog oStecenja jetre pacova
Potential mechanisms of the protective activity of olive leaf extract in
carbon tetrachloride - induced acute liver injury in rats

3 | Bermanovi¢ et | Kontaminacija dodataka ishrani

al.
Contamination of dietary supplements
4 De?mz.n’lowc and Socijalni aspekt celijakije, nasa iskustva
Bojani¢
Social aspect of celiac disease, our experience

5 | burasevi¢ et al. | Protektivni efekat kokosovog ulja na aloksan-indukovani dijabetes kod
pacova
Beneficial effect of virgin coconut oil on alloxan-induced diabetes in rats

6 | Karaman M et | Antivirusna aktivnost odabranih ekstrakata

al. makrogljive Trametes versicolor (L.) Lloyd 1921
Antiviral activity of the selected extracts of
the macrofungal species Trametes versicolor (L.) Lloyd 1921
7 | Karaman M et | Osvrt na antimikrobnu aktivnost ekstrakata
al. odabranih autohtonih makrogljiva
An insight into antimicrobial activity of the extracts of selected
autochtonous macrofungi

8 | Karaman R et al | Osvrt na elementalni sastav odabranih makrogljiva
An insight into elemental composition of selected macrofungal species

9 | Kosti¢ M. etal. | Dekokt biljke Nepeta nuda kao potencijalni izvor antimikrobnih agenasa
Decoct of Nepeta nuda as potential source of antimicrobial agents

10 | Krga et al. Uticaj dijetarnih fenolnih Kkiselina na markere agonistom indukovane
aktivacije trombocita
Impact of dietary phenolic acids on agonist-induced markers of platelet
activation

11 | Mari¢ et al. Vodeni ekstrakt gljive Coprinellus disseminatus (Pers.: Fr.) S.F. Gray

efikasno inhibira enzim acetilholinesterazu

The aqueous extract of the fungus Coprinellus disseminatus (Pers.: Fr.)
S.F. Gray effectively inhibits the enzyme acetylcholinesterase

YHHBEP3WTET
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Mateji¢ et al.

Antioksidativna i antimikrobna aktivnost ekstrakata Rosa canina L. sa
Vlasinske visoravni

Antioxidant and antimicrobial activity of Rosa canina L. extracts from
Vlasina plateau

Mihajilovic¢ J. et
al.

Detekcija posttranslacionih modifikacija epitopa glavnih alergena kikirikija
masenom spektrometrijom

Detection of major peanut allergen epitope post-translational modifications by
mass spectrometry

14 | Mihajilovi¢ V. | Koren biljke Salvia verticillata L. kao potencijalni dijetetski suplement i
et al. znacajan izvor ruzmarinske Kiseline
Salvia verticillata L. root as potential dietary supplement and an important
source of rosmarinic acid
15 | Mijuskovié et Pirgalol, strukturni motiv u razvoju novog hemoterapeutika

al.

Pyrogallol, a structural motif in development of nhew chemotherapeutic

16

Milivojevic et
al.

Transgalaktolizacija laktoze pomo¢u imobilisanog enzima u pneumatskom
reaktoru sa spoljasnjom recirkulacijom

Transgalactosylation of lactose with immobilized enzyme in external airlift
reactor

17

Miti¢ Culafi¢

Efekat devicanskog kokosovog ulja na sastav mikrobite kod pacova

Effect of virgin coconut oil supplementation on the microbiota composition
in rats

18 | Nakarada etal. | Antiradikalska aktivnost avarola
Antiradical activity of Avarol
19 | Nastic et al. In vitro ispitivanje antikancerogenih osobina vo¢nih nusprodukata

In vitro screening of anticarcinogenic properties of fruit by-products

20

Nikoli¢ B. et al.

In vitro antilisterijalni efekat etarskih ulja Juniperus communis i Satureja
montana

Antilisterial activity of Juniperus communis and Satureja montana
essential oils screened in vitro

21 | Pereira et al. Efekat gama zracenja na fenolni sastav, citotksi¢nost, antibakterisjku i
antivirusnu aktivnost dve medicinske biljke
Effects of gamma radiation on phenolic composition, cytotoxicity,
antibacterial and virucidal activities of two medicinal plants

22 | Pantovic¢ et al. Suplementacija sokom od aronije pre simulacije polumaratonske trke — da

li moZe povecati ukupni antioksidativni status kod rekreativnih trkaca?

Aronia juice consumption before simulation of a half-marathon race - can
it enhance the total antioxidant status in recreational runners?

23

Pavlovi¢ et al.

Sadrzaj beta-glukana i antioksidativna aktivnost dodataka ishrani na bazi
gljiva

YHHBEP3WTET
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Beta-glucan content and antioxidant activity of mushroom supplements
24 | Pinji¢ et al. Od mediteranskog sundera do antitumorskog sastojka hrane

From a Mediterranean sponge species to an antitumour food ingredient
25 | Platisa et al. Akutni efekat crvenog vina na osobine kardiovaskularnih ritmova kod
zdravih osoba

The acute effect of red wine on the properties of cardiovascular rhythms
in healthy subjects
26 | Puali¢ et al. Anti-kvorum aktivnost dopamine i srodnih jedinjenja

Anti-quorum sensing activity of dopamine and related compounds
27 | Stojadinov et al. | Osvrt na anti-acetilholinesterazni potencijal gljiva

Agrocybae aegerita (Briganti) Fayod i Pleurotus ostreatus (Jacq.) P.
Kumm., 1871

An insight into anti-acetylcholinesterase potential of the fungi
Agrocybae aegerita (Briganti) Fayod & Pleurotus ostreatus (Jacq.) P.
Kumm., 1871

28 | Zmi¢ Ciri¢ Efekat suplementacije oktakozanolom na indeks oksidativnog stresa kod
pacijenata na terapiji atorvastatinom

Effects of octacosanol supplementation on oxidative stress index in
patients on atorvastatin treatment

MOLE SE SVI IZLAGACI DA POSTAVE SVOJE POSTERE U PERIODU OD 8.30h-13h |
SKINU SVOJE POSTERE U PERIOD OD 13h-13.30h

(PLEASE SET UP YOUR POSTERS IN THE PERIOD FROM 8:30 AM - 9:00 AM AND TAKE
YOUR POSTERS IN THE PERIOD FROM 13h-13,30h)

SEKCIJA (SECTION): FOOD QUALITY AND SAFETY
DATUM (DATE): Subota (Saturday) 9-13h

Mesto (Place): Rektorat BU, hol | sprat, Studentski trg 1 (Rectory building BU, Hall | Flat)

1 | Petrovi¢ A etal. | Uticaj nadina prerade groZda i vinifikacije na sadrzaj resveratrola u vinu

Influence the processing of grapes and vinification of resveratrol content
in wine

2 | Radojcic et al. Odredivanje botani¢kog porekla medljikovca na osnovu odnosa stabilnih
izotopa ugljenika
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Botanical discrimination of honeydew honey by stable carbon isotope ratio

analysis
3 | Radovanovi¢ et | SadrZaj sorbitola u crvenom vinu: studija klonske selekcije sorte kaberne
al. fran

Sorbitol content in red wine: the case study of Cabernet Franc grapevine
clonal selection
4 | Raji¢ et al. Sadrzaj fenolnih jedinjenja u sokovima i ekstraktima borovnice

Content of phenolic compounds in blueberry juices and extracts
5 | Reli¢ et al. Oslobadanje toksi¢nih elemenata iz materijala u kontaktu sa hranom

Release of toxic elements from food contact materials

6 | Cardoso etal. Efekat ozracdivanja eletrosnkim zrakom na profil masnih kiselina
pecuraka Agaricus bisporus Portobello

Effects of electron-beam irradiation on fatty acids profile of Agaricus
bisporus Portobello

7 | Ristivojevic et Primena planarne hromatografije i hemometrije u ispitivanju propolisa
al.
Application of planar chromatography and chemoemtrics in investigation
of propolis

8 | Sarcevic et al. Sigurnost hrane — stanje i prognoze

Food security — current situation and predictions
9 | Savi¢ A. et al. Antioksidativni potencijal osam sorti krusaka iz Srbije

Antioxidant potential of eight pear varieties growing in Serbia
10 | Savi¢ S. et al. Odredivanje mineralnog sadrZaja zacina primenom ICP-OES metode

Determination of mineral content of spices by ICP-OES

11 | Savkovi¢ et al. | Antifungalna aktivnost etarskih ulja Eugenia caryophillata Thun.,
Cinnamomum zeylanicum Blume i Carum carvi L. primenom
mikrodilucione metode i resazurina

Antifungal activity of Eugenia caryophillata Thun., Cinnamomum
zeylanicum Blume and Carum carvi L. essential oils using resazurin based
microdilution method

12 | Skori¢ et al. Identifikacija jedinjenja odgovornog za izraZenu antibakterijsku aktivnost
ekstrakata Cistus creticus subsp. Creticus

Identification of compound responsible for the prominent antibacterial
activity of Cistus creticus subsp. creticus extracts

13 | Smiljkovi¢ et al. | Poredenje antimikrobne aktivnosti ekstrakta biljke Arthemisia absinthium
(pelin) sa aktivno$éu komercijalnih likera

Comparison of antimicrobial potential of Arthemisia absinthium
(wormwood) extract with the activity of commercial liqueurs with
wormwood flavor
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Sreckovic et al.

Analiza fizicko-hemijskih osobina i antioksidativne aktivnosti razliitih
uzorka meda iz Centralne Srbije

Comparative analysis of physico-chemical properties and antioxidant
activity of different samples of honey from Central Serbia

Sredojevic et al.

Ispitivanje profila flavan-3-ola grozda i vina autohtonih sorti vinove loze
primenom tankoslojne hromatografije

Flavan-3-ol profiles of autochthonous grapes and wines investigated by
thin-layer chromatography

Stanimirovi¢ B
et al.

Enolo$ki parametri u kapakrepuzanuju vina: studija klonske selekcije
sorte kaberne fran

Enological parameters in wine characterisation: The case study of
Cabernet Franc clonal selection

Stanimirovic¢ et
al.

Uvid u kvalitativni polifenolni profil novih vina sorte kaberne fran

An insight into the qualitative polyhenolic profile of novel Cabernet Franc
wines

18 | Stankovi¢ et al. | Razlikovanje uzoraka meda na bazi botani¢kog porekla primenom
fluorescentne spektroskopije, diferencijalne skenirajuce kalorimetrije i
HPLC-PAD
Differentiation of the honey samples based on botanical origin using
fluorescence spectroscopy, differential scanning calorimetry and HPL.C-
PAD

19 | Stuli¢ et al. Prisustvo mikotoksina u brasnu spelte
Occurrence of mycotoxins in spelt flour

20 | Stupar et al. "Gljive u mojoj Solji caja"
Even fungi have their own “cup of tea”

21 | Todorovi¢ et al. | Uticaj ekstrakcionog rastvaraca na sadrzaj polifenola u kakao prahu

Impact of extraction solvent on cocoa powder polyphenol content

22 | Trusnik et al. Hemijski sastav dva odabrana etarska ulja od znac¢aja u kulinarstvu
Chemical ecomposition of two selected essential oils of importance for
cookery

23 | Tzourtzakis et Porast kvaliteta ploda paradajza usled dejstva obogaéenog etarskog ulja

al.

Zalfije

Sage essential oil-enriched atmospheres enhance tomato fruit quality

24

Zdunic et al.

Antineurodegenerativna aktivnost ekstrakta lista aronije (Aronia
melanocarpa (Michx.) Elliot) i njegovih frakcija

Antineurodegenerative activity of chokeberry (Aronia melanocarpa
(Michx.) Elliot) leaves extract and its fractions

YHHBEP3WTET
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25 | Fernandes et al. | Bioaktivna svojstva razli¢itih genotipova belog luka poreklom iz Gréke
Bioactive properties of Greek garlic genotypes

26 | Pinelaet al. Stabilnost askorbinske kiseline, tokoferola i ukupnih folata u ozra¢enim
listovima u toku hladjenja

Stability of ascorbic acid, tocopherols and total folates in irradiated
buckler sorrel leaves during refrigerated storage

27 | Spasojevic et al. | Teéno-hromatografsko odredivanje odabranih organskih Kiselina u voéu i
sokovima

Determination of selected organic acids in fruits and juices by liquid

chromatography
28 | Tania Pires et Dahlia mignon kao izvor biolo$ki aktivnih rastvorljivih Secera i
al. glikozidnih flavonoida

Dahlia mignon as a source of soluble sugars and glycosilated flavonoids
with bioactive properties
29 | Juric et al. Fenolni “otisak prtsa” meda obi¢ne planike (Arbutus unedo)

Phenolic “fingerprint” of strawberry tree (Arbutus unedo) honey

MOLE SE SVI IZLAGACI DA POSTAVE SVOJE POSTERE U PERIODU OD 8.30h-13h |
SKINU SVOJE POSTERE U PERIOD OD 13h-13.30h

(PLEASE SET UP YOUR POSTERS IN THE PERIOD FROM 8:30 AM - 9:00 AM AND TAKE
YOUR POSTERS IN THE PERIOD FROM 13h-13,30h)
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PP1/PL1
The essential role of natural resources on novel bio-based food additives discovery pathway

Isabel C.F.R. Ferreira
Centro de Investigagdo de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apol6nia, 5300-
253 Braganca, Portugal

Natural resources are invaluable sources of bio-based molecules with numerous applications in food industry. Some
of these compounds have been explored to serve particular purposes such as substituting artificial food additives. In
fact, the increasing consumers’ awareness and resistance to artificial compounds often used as additives in many
foodstuffs has led to renewed strategies to overcome possible safety issues, while guaranteeing effectiveness. Food
additives have long been used to enhance foodstuff properties and are of great value to maintain their quality, which
justifies the exploitation of safer bio-based compounds to be used as natural substitutes. Plants and mushrooms seem
to be a potential source of such compounds, given their unique richness in colouring, preservative, and bioactive
molecules.

In this context, several matrices have been studied and certain compounds such as betalains (e.g. gomphrenin II,
gomphrenin 111, isogomphrenin 11, and isogomphrenin I11) and anthocyanins (e.g. cyanidin, delphinidin, and malvidin
derivatives) were extracted from purple globe amaranth, rose, dahlia, centaurea, strawberry-tree, roselle, and blueberry
and were further introduced in ice-cream, yogurt, and waffles for colouring purposes.

On the other hand, preservative molecules such as flavonoids (e.g. catechin, and quercetin and luteolin derivatives),
phenolic acids (e.g. rosmarinic, chicoric, lithospermic, caffeic, and caffeoylquinic acids), and hydrolysable tannins
(e.g. trigalloyl-HHDP-glucoside) were obtained from strawberry-tree, basil, lemon balm, sweet chestnut flowers,
fennel, and German chamomile, and were tested in loaf bread, cupcakes, yogurt, cheese, and cottage cheese, namely.
Moreover, phenolic acids (e.g. rosmarinic acid), flavonoids (e.g. quercetin derivatives), and ellagitannins (e.g.
sanguiin H-10 and lambertianin) from mushrooms, wild strawberry, rosemary, mountain sandwort, and flowers of
Silva brava conferred bioactive properties to gelatin, yogurt, and cottage cheese.

The proven efficacy of distinct natural food additives in several foodstuffs highlights the importance of natural
resources such as plants and mushrooms in these novel additives discovery journey.

Funding/Acknowledgements

This work is funded by the European Structural and Investment Funds (FEEI) through the Regional Operational
Program North 2020, within the scope of Project Mobilizador ValorNatural® and Project NORTE-01-0145-FEDER-
023289: DeCodE.
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PP2/PL2
The microbial ecology of fermented foods: how the technology development changed the way we investigate
diversity
Luca Cocolin

Department of Agricultural, Forest and Food Sciences, University of Torino, Italy. Email:
lucasimone.cocolin@unito.it

The way the microbial ecology of fermented foods has been investigated has dramatically changed in the last 30 years.
We switched from culture-dependent methods, based on cultivation, isolation and identification, to culture-
independent approaches, where microorganisms are identified directly in the food matrix without the need of their
cultivation.

This big change has been allowed by technologies that either are able to profile the populations in electrophoretic gels
or sequence, with high efficiency, mixtures of DNA extracted directly from the food samples. The first ones, mainly
represented by Denaturing Gradient Gel Electrophoresis (DGGE), were characterized by poor depth in the coverage
of microbial diversity, low throughput and pretty labor-intensive procedure. However the first studies exploiting
DGGE already highlighted that what could be seen on agar plates was a little portion of the microbial populations
involved in the fermentation process. With the development of the next generation sequencing methodologies, we
have now in our hands techniques, that are able to deeply investigate the diversity of microorganism and how they are
interacting in a very dynamic ecosystem. Not only we can reconstruct the taxonomic map of the microbes present in
a given food, but we can also monitor the metabolic activities that are expressed in a specific time point. The use of
metataxonomics, metagenomics and metatranscriptomics have allowed for a huge amount of new data to be generated,
which can be analyzed through bioinformatic tools to be able to fully understand the role of the microorganisms.

Nowadays we do have to concentrate our attention and our efforts on the study of whole interactive microbial
communities, since the classic approach to focus on a specific population has been demonstrating not valid in several
occasions.
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OMICS approaches in food safety risk assessment: mixture exposure and host-pathogen interactions

Andreja Rajkovic
Department of Food technology, Food safety and Health, Faculty of Bioscience Engineering, Ghent University,
Coupure Links 653, B-9000 Gent. E-mail:Andreja.Rajkovic@UGent.be; Department of Food Safety and Food
Quality Management, University of Belgrade-Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia

Recent development of groundbreaking advanced tools in Genomics, Transcriptomics, Proteomics and Metabolomics
has opened up new avenues in scientific research generating vast amounts of analytical data. Using several examples
the lecture will integrate application of phenomic, transcriptomic and proteomic (OMICS) studies in microbiological
and chemical risk assessment in food safety. The primary focus of the presentation is set on original data generated in
running project (e.g. Horizon2020 EuroMix, Horizon2020 MycoKey, TR31034, etc) as well as published data. The
concept will be illustrated on the cases of residues of plant protection products, mycotoxins and bacterial toxins in
absence or presence of respective foodborne pathogen, comprising PPPs such as thiacloprid, imazalil, clothianidin,
Fusarium mycotoxin beauvericin, and Bacillus cereus emetic toxin cereulide. The concept and data shown describe
and quantitatively determine aspects pertinent to: 1. presence of mixtures of hazards to which food consumer is
exposed to, including for example impact of hazard concentrations found in food, impact of extrinsic and intrinsic
factors on proliferation of pathogens and toxin production; 2. In-vitro dose-response features for selected hazards
using acute and sub-chronic exposure scenarios for low-doses (sub-clinical) doses of hazards and selected
toxicological end-points, such as mitochondrial toxicity in intestinal and liver toxicity; 3. Use of in-silico models such
as relative potency factors (RPF) to assess toxicity of mixtures and compute margin of exposure (MoE), 4. Risk-
benefit consideration based on dose-response and exposure assessment. Finally few words will be given on
quantitative impacts of modern food processing as a intervention strategy to reduce risks and maintain benefits, such
as UV and cold plasma treatments.

OMICS pristupi u proceni rizika bezbedosti hrane: izloZenost kombinacijama opasnosti i interakcije izmedu
patogena i domacina

Andreja Rajkovic
Department of Food technology, Food safety and Health, Faculty of Bioscience Engineering, Ghent University,
Coupure Links 653, B-9000 Gent. E-mail:Andreja.Rajkovic@UGent.be; Katedra za upravljanje bezbednoscu i
kvalitetom hrane, Univerzitet u Beogradu-Poljoprivredni fakultet, Nemanjina 6, 11080 Zemun, Srbija

Razvoj revolucionarnih alata i tehnologija u oblasti genomike, transcriptomike, proteomike i metabolomike je otvorio
nove puteve za generisanje velikog broja analitickih nau¢no istrazivackih podataka. Primeri u okviru ovog predavanja
¢e integrisati aplikaciju OMIKS studija u mikrobiolo§koj i hemijskoj proceni rizika bezbednosti hrane. Primarni fokus
prezentacije je postavljen na originalnim podacima generisanim u teku¢im projektima (npr Horizont 2020 “EuroMix”,
Horizont 2020 “MycoKey”, itd) kao i podacima iz naucne literature. Koncept ¢e biti ilustrovan na primerima rezidua
sredstava za zastitu bilja, mikotoksina i bakterijskih toksina u odsustvu ili prisustvu odgovarajuéeg patogena:
tiakloprid, imazalil, klotianidin, Fusarium mikotoksin beauvericin i Bacillus cereus emeticki toksin cereulid. Prikazani
koncept i podaci opisuju kvantitativno odredivanje aspekata relevantnih za: 1. Kombinovano prisustvo hazarda u hrani
kojima je potrosac izlozen, ukljucujuci na primer uticaj koncentracija hazarda pronadenih u hrani, uticaj spoljasnjih i
unutra$njih faktora na proliferaciju patogena i proizvodnja toksina; 2. In vitro karakterizaciju odnosa doza-efekat za
odabrane opasnosti u akutnim i sub-hroni¢nim scenarijima izlozenosti malim dozama (sub-klini¢ke doze) i odabranih
krajnjih toksikoloskih efekata, na primer mitohondrijlni efekti u gastro-intestinalnoj i jetrenoj toksicnosti; 3.
Koris¢enje in-silico modela za odredivanje relativnih faktora jaCine toksicnog efekta pri proceni toksi¢nosti smesa i
izraGunavanja granica izloZenosti, 4. razmatranje procene rizika i korisnosti na osnovu podataka iz modela doza-efekat
i procene izloZenosti. Na kraju nekoliko reci ¢e biti receno o kvantitativne uticajima savremene prerade hrane (tretmani
UV svetlom i hladnom plazmom) kao strateske intervencije u smanjenju rizika bezbednosti hrane i odrzavanja korisnih
aspekata datog prehrambenih proizvoda.
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Nedigestibilne komponenate hrane i njihov zna¢aj za stimulaciju simbiotske aktivnosti crevne
mikrobiote

Mirjana Rajili¢-Stojanovié
Katedra za biohemijsko inzenjerstvo i biotehnologiju, Tehnolosko-metalurski fakultet, Univerzitet u Beogradu

Crevna mikrobiota je kompleksan ekosistem sacinjen od nekoliko stotina razli¢itih vrsta mikroorganizama, Cija
metabolic¢ka aktivnost znacajno doprinosi sistemskom zdravlju coveka. Dugo se smatralo da je funkcija microbiote
ogranic¢ena na doprinos efikasnosti varenja kroz ekstrakciju energije iz nedigestibilnih jedinjenja. Imajuci u vidu da
nedigestibline komponente hrane usporavaju asimiliaciju vitamina, minerala i drugih mikronutrijenata, one su
smatrane smatrane antinutrijentima i uklanjane su razli¢itim tehnoloskim postupcima. Ovo je trebalo da doprinose
poboljsanju zdravlja ¢oveka, ali je praksa pokazala da je u najrazvijenijim zemljama u poslednjih nekoliko decenija
doslo do ekspanzije hroni¢nih nezaraznih bolesti. Danas postoje nau¢ni dokazi da je vec¢ina ovih bolesti povezana sa
neadekvatnom aktivno$¢u mikrobiote, najces¢e usled promena u ishrani. Neophodnost postojanja nedigestibilnih
komponenata hrane je evidentna i kroz ¢injenicu da prva hrana coveka — maj¢ino mleko — sadrzi preko 100 razlicitih
nesvarivih oligosaharida, koji sluze kao supstrat za rast mikrobiote. Na ovaj nacin se obezbeduje mikrobioloska
aktivnost koja dopunjuje metabolizam Coveka kroz niz procesa ukljucujuci sintezu esencijalnih aminokiselina i
vitamina K i B grupe. Mikrobiota razlaganjem nedigestibilnih ugljenih hidrata proizvodi masne kiseline kratkog lanca
(engl. SCFAs — short chain fatty acids) koje deluju antiinflamatorno, uti¢u na integritet zida creva i spre¢avaju
prekomernu propustljivost koja moze dovesti do sistemske intoksifikacije i razvoja metaboli¢kih poremecaja. SCFAs
deluju kao regulatori sitosti a preko osovine crevo-mozak uti¢u na energetsku heomeostazu. Pored toga SCFAs su
neophodne za indukciju sinteze preko 80% ukupnog serotonina, ¢ime mikrobiota uti¢e na pokretljivost creva ali i na
mozdane funckcije 1 osecaj zadovoljstva. Iako svi mehanizmi delovanja nisu razja$njeni, jasno je da je crevna
mikrobiota izuzetno znacajan faktor u ostvarivanju zdravstvenih efekata hrane.

Indigestible food components and their role in promoting symbiotic activity of gut microbiota

Mirjana Rajili¢-Stojanovic¢
Department for Biochemical Engineering and Biotechnology, Faculty of Technology and Metallurgy, University of
Belgrade

Gut microbiota is a complex ecosystem composed of hundreds of different microbial species, which metabolic activity
significantly contributes to our systemic health. For a long period of time, the function of microbiota was considered
to be limited to energy extraction from indigestible food components. Since these components hamper assimilation of
micronutrients (including vitamins and minerals), indigestible food components were considered to be antinutrients
and were removed using different procedures. Although this was intended to be health beneficial, the incidence of
chronic diseases has increased dramatically, especially in the developed counties. Scientific evidence shows that most
of these diseases are linked to (if not caused by) inadequate microbiota activity, which is caused by changes in food
habits. Indigestible food components are indispensable for our wellbeing and this is probably the best evident from
the fact that our first food — mothers’ milk — contains over 100 different resistant oligosaccharides that serve as
substrate for microbial growth. This facilitates microbial metabolic activity that complements ours in several ways
including essential amino acids and vitamins K and B synthesis. Short chain fatty acids (SCFAs) are the predominant
products of carbohydrate fermentation by gut microbiota. SCFAs show anti-inflammatory effects, promote gut wall
integrity and therefore prevent leaky gut phenomenon that can result in endointoxication and metabolic dysfunction.
SCFAs also act as satiety sensation molecules that regulate energy homeostasis via gut-brain axis. Furthermore,
SCFA:s are essential metabolites needed for serotonin synthesis induction. The gut originating serotonin regulates gut
movement but also the brain function and the mood. Although the exact mechanisms underlying microbiotas impact
on health are still to be elucidated it is clear that microbiota is an important mediator of dietary induced health effects.
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Jestive i lekovite gljive — uticaj na zdravlje ljudi

Ana Ciri¢
Institut za bioloSka istraZivanja "Sinisa Stankovi¢” , Univerzitet u Beogradu, Bulevar despota Stefana 142, 11000
Beograd, Srbija.

Hipokratova fraza "Neka hrana bude lek, neka lek bude hrana", izgovorena pre vise od 2500 godina, i danas je
aktuelna, jer potrosaci hrane i naucnici shvataju zdravstveni znacaj hrane.

Od drevnih vremena, gljive su deo ljudske kulture, hrane, lekova, legendi, folklora i religije. Stari Grci verovali su da
obezbeduju snagu ratnicima u borbi, a Rimljani su ih smatrali "hranom bogova". Vekovima, kineska kultura koristi
gljive kao zdravu hranu ili za le¢enje bolesti u tradicionalnim narodnim lekovima. Interesovanje za jestive i lekovite
vrste makromiceta je veoma povecano u poslednjim decenijima prosloga veka. Danas naucne studije pokazuju da
makromicete su visoko vrednovana hrana, jer imaju nizak sadrzaj masti i energetsku vrednost. Bogate su ugljenim
hidratima, vitaminima, mineralima i dijetetskim vlaknima, a prisutni proteini u makromicetama sadrze devet
esencijalnih amino kiselina. Takode, one su relativno dobar izvor minerala kao §to su kalijum, fosfor, gvozde, i
vitamina (tiamin, riboflavin, askorbinsku kiselinu, ergosterol i niacin). Razli¢ite vrste gljiva stvaraju veliki broj
bioaktivnih jedinjenja velike i/ili male molekulske mase. Neka od njih, kao $to su polisaharidi, peptidi i proteini,
posebno lektini, kao i mnoga terpenoidna jedinjenja pokazuju razlicite bioloske aktivnosti, uklju¢ujuéi antitumorsku,
imunomodulatornu, kardioprotektivnu, hepatoprotektivnu, hipoholesterolemi¢nu, antivirusnu, antibakterijsku,
antifungalnu, antiparazitsku i antidijabeti¢nu.
Mnoge jestive i lekovite vrste gljiva predstavljaju potencijalni izvor velikog broja bioaktivnih jedinjenja koja se mogu
koristiti kao profilakti¢ki agensi u prevenciji oboljenja i zastiti ljudskog zdravlja.

Edible and medicinal mushrooms - The beneficial role for human health

Ana Ciri¢
Institute for Biological Research “SiniSa Stankovi¢”, University of Belgrade, Bulevar despota Stefana 142, 11000
Belgrade, Serbia.

Hippocrates’s phrase "Let food is the medicine and medicine be the food," pronounced more than 2500 years ago, it
is still interesting today, because food consumers and scientists realize the health benefits of food.

Since ancient times, mushrooms have been part of the human culture, as food, as medicine, as legends, and in folklore
and religion. Thus, ancient Greeks believed that mushrooms provided strength for warriors in battle, and the Romans
perceived them as the “Food of the Gods.” For centuries, the Chinese culture has treasured mushrooms as a health
food or for disease treatment in traditional folk medicines. In the last decade, the interest of edible and medicinal
mushrooms has been increased rapidly. Today, scientific studies consider mushrooms as healthy, having low fat
content and energy value, rich in carbohydrates, vitamins, minerals and dietary fibers. Mushrooms content protein
with all the nine essential amino acids required by humans. Also, they are a relatively good source of the nutrients like
phosphorus, iron and vitamins, including thiamine, riboflavin, ascorbic acid, ergosterol, and niacin. Various
mushroom species produce multitude of bioactive compounds classified as high and/or low molecular weight
compounds depending on their molecular weight. Some of them, such as polysaccharides, peptides and proteins,
specially lectins, as well as many terpenoid compounds display various biological activities, including antitumour,
immunomodulating, cardiovascular, hepatoprotective, hypocholesterolemic, antiviral, antibacterial, antifungal,
antiparasitic and antidiabetic.

Many edible and medicinal mushrooms are used to protect human health and like as mini-pharmaceutical factories
producing compounds with miraculous biological properties. As one of the most prominent functional food might
have a big potential for the prevention and/or cure of some diseases.
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Masena spektrometrija kao fudomicki alat za istraZivanje i kontrolu proteinskih alergena hrane

Uro$ Andelkovié¢
Institut za hemiju, tehnologiju i metalurgiju — Univerzitet u Beogradu

Alergije izazvane pojedinim proteinima hrane pogadaju 2-4% populacije zapadnog sveta i predstavljaju znacajan
socio-ekonomski problem. Dodatno, biotehnoloski pristupi fokusirani na podmirivanje rastu¢ih zahteva za hranom,
kao $to je geneticki inzenjering ili nove metode obrade hrane, uvode u lanac ishrane nove proteine ili njihove
proteoforme koji su potencijalni alergeni. Koncept-omiks pristupa u analizi hrane, fudomiks, ima za cilj pobolj$anje
dobrobiti, zdravlja i pouzdanosti potrosaca primenom naprednih tehnologija. Jedna od njih, trenutno najbrze rastuca,
je tandemska masena spektrometrija (MS) spregnuta sa te¢nom hromatografijom. Maseni spektrometri su kompleksni
analiticki uredaji kojima je moguce identifikovati i kvantifikovati pojedinacne alergene hrane prisutne u niskim, ali
bioloski bitnim, koncentracijama. Analiticke moguénosti pojedinac¢nih masenih spektrometara zavise od tipa masenog
spektrometra i obucenosti osoblja. Primena MS metoda kontrole alergena u hrani podrazumeva uzorkovanje hrane,
pripremu uzorka, snimanje masenih spektara i bioinformaticku analizu masenih spektara. Ve¢ina MS metoda za
kontrolu prisutnosti proteinskih alergena u hrani zasniva sa na proteolizi uzorka i ciljanom prikupljanju masenih
spektara pracenjem selektovanih reakcija. Razvoj ovih MS metoda zahteva precizno poznavanje strukture alergena i
kvantifikaciju, optimizaciju uzorkovanja i pripreme uzoraka za pojedina¢ne vrste namirnica i tip njihove pripreme
kao i detaljnu validaciju metode. Novi kvantitativni pristupi, kao Sto je paralelno pracenje reakcija, razvijeni na
masenim spektrometrima ultra-visoke rezoulcije bitno olak$avaju razvoj MS metoda. Tokom poslednjih 20 godina
MS je postala nazaobilazna tehnologija u odredivanju strukture proteinskih alergena hrane, identifikaciji novih,
proceni njihovog alergenog potencijala (npr. profilisanje peptida vezanih za glavni kompleks histokompatibilnosti
dendriti¢nih ¢éelija nakon izlaganja alergenu), kao i istrazivanjima bioloskih mehanizama alergenosti. Dva su glavna
pristupa u ovim istrazivanjima, analiza na nivou intaktnih proteina i analiza peptida generisanih specificnom
proteolizom proteoma. U ovom drugom pristupu, danas dominantnom, razvijen je niz metoda prikupljanja masenih
spektara (klasifikovanih kao zavisne, ciljane i nezavisne) kako bi se priblizili analizi kompleksnosti proteoma
neophodnoj za razumevanje bioloskih procesa kao $to su i alergijske reakcije.

Mass spectrometry as foodomics tool in research and control of food allergen proteins
Uros Andjelkovic
Institute of Chemistry, Technology and Metallurgy — University of Belgrade

Food allergy caused by certain food proteins affects 2-4% of population in the western world and they represent
important socio-economic problem. Additionally, biotechnological approaches focused to meet growing demands for
food, such as genetic engineering or new food processing technologies, introduce into the food chain new proteins or
their proteoforms which are potential allergens. Concept of —omics approach in food analysis, foodomics, aims to
improve consumer’s well-being, health, and confidence by implementation of advanced technologies. One such,
currently fastest growing, is tandem mass spectrometry (MS) coupled to liquid chromatography. Mass spectrometers
are complex analytical devices that enable identification and quantification of individual food allergens present in
small, but biologically relevant, concentrations. Analytical capabilities of individual mass spectrometers depend on
the type of mass spectrometer and skills of analyst. Application of MS in control of food allergens includes sampling,
sample preparation, acquisition of mass spectra and bioinformatics analysis of mass spectra. The majority of MS
methods for control of food allergens are based on bottom-up approach with targeted selected reaction monitoring
acquisition. Development of these MS methods requires detailed knowledge of allergen structure, its posttranslational
modifications (including those arose during food processing), design of quantification standards, optimization of
sampling and sample preparation for individual type of food and food processing, as well as thorough method
validation. The new approaches, such as parallel reaction monitoring, developed on ultra-high resolution mass
spectrometers substantially facilitate development of MS methods. Over last 20 years MS become the main technology
for determination of the structure of food allergens, identification of new allergens, assessment of their allergenic
potential (e.g. profiling of peptides incorporated into MHC of dendritic cells after exposure to individual allergen),
and research of biological mechanisms of allergy. Two main approaches are analysis at the level of intact proteins
(top down) and analysis of peptides generated by specific proteolysis of proteome (bottom-up). In the second one, that
is currently dominant, a range of methods are developed for acquisition of mass spectra (data dependent, targeted and
data independent) in order to approach high complexity of proteome which is a prerequisite for understanding of
complex biological processes including allergies.
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Struktura i funkcija proteinskih kompleksa nastalih tokom obrade mleka
Mirjana B. Pegi¢!, Miroljub B. Bara¢?, Sladana P. Stanojevi¢!, Miroslav M. Vrvi¢?
tUniverzitet u Beogradu, Poljoprivredni fakultet, Nemanjina 6, 11080, Beograd, Srbija
2Univerzitet u Beogradu, Hemijski fakultet, Studentski trg 12-16, 11158, Begrad, Srbija

U mnogim tehnoloskim postupcima, termicki tretman mleka i mle¢nih proizvoda je jedna od osnovnih tehnoloskih operacija, koja
ima za cilj produzenje roka upotrebe, pobolj$anje bezbednosti i/ili poboljsanje funkcionalnih svojstava finalnih proizvoda. Kada
se mleko izlozi temperaturama iznad 70°C, serum proteini denaturi$u. Denaturisani serum proteini su skloni reakcijama asocijacije,
zbog Cega reaguju izmedu sebe ili sa kazeinima. Krajnji proizvod ovih reakcija je formiranje kompleksa izmedu denaturisanih
serum proteina i kazeina (pre svega k-CN) preko hidrofobnih i disulfidnih veza. Nastali kompleksi mogu biti vezani za kazeinsku
micelu ili rastvoreni u serum fazi mleka. Koli¢ina formiranih kompleksa, njihov sastav i distribucija izmedu micelarne i serum faze
mleka zavisi od mnogih tehnoloskih faktora kao Sto su: pH, temperatura i vreme termickog tretmana, sastava i vrste mleka.
Termicki-indukovani proteinski kompleksi uti¢u na mnoge tehnoloske postupke proizvodnje mle¢nih proizvoda poput sira, jogurta,
UHT mleka i funkcionalnih ingredijenata.

U kravljem mleku udeo rastvorljivih i micelarno vezanih kompleksa raste odnosno smanjuje se sa pove¢anjem pH mleka. Veli¢ina
formiranih kompleksa smanjuje se sa poveéanjem pH mleka, a njihova struktura varira od globularne do izduzene forme. Tokom
enzimske koagulacije termicki tretiranog kravljeg mleka himozinom, ovi kompleksi spreavaju blisko priblizavanje kazeinskih
micela delujuéi sterno kao stabilizatori micela, dok kod kiselih gelova formiraju mostove izmedu kazeinskih micela, rezultujuci
formiranju ¢vri¢ih gelova sa smanjenim sinerezisom. S druge strane, termicki-indukovani kompleksi u kozjem mleku manje su
osetljivi na promene pH mleka, uglavnom su locirani na povrsini kazeinske micele, uniformno distribuirani po njenoj povrsini, a
sastoje se od denaturisanih serum proteina, k-CN, 0s2-CN and B-CN. Ovi kompleksi ne ometaju delovanje sirila i formiranje gela,
ali je struktura grusa slabija od grusSa termicki tretiranog kravljeg mleka. Struktura kiselih gelova kozjeg mleka je krtija i podloznija
deformaciji od kiselih gelova nastalih od termicki tretiranog kravljeg mleka. Termicki-indukovani proteinski kompleksi takode
uticu i na druga tehno-funkcionalna svojstva mleka kao $to su emulgujuéa i peniva, na tehnoloska svojstva poput proteolize tokom
zrenja sireva ili digestije u gastrointestinalnom traktu.

Tehnoloski postupci obrade mleka uglavnom zavise od povrsine kazeinske micele, njene reaktivnosti i struktura koje se formiraju
na njenoj povrsini. Kazeinske micele su u osnovi mnogih tehnoloskih postupaka obrade mleka, bilo da se spreci njihova agregacija
(prilikom skladistenja UHT mleka) ili stimuliSe agregacija i formiranje struktura (kod proizvodnje sireva i jogurta). Bolje
razumevanje unutrasnje strukture micele kao i strukture povrSine kazeinske micele omoguci¢e bolje kotrolisanje proizvodnje
mlec¢nih proizvoda i njihove digestije.

Structure and function of milk protein complexes generating during milk processing
Mirjana B. Pesi¢!, Miroljub B. Bara¢!, Sladana P. Stanojevié!, Kosti¢ Z. Aleksandar!, Miroslav M. Vrvi¢?
tUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080, Belgrade, Serbia
2University of Belgrade, Faculty of Chemistry, Studentski trg 12-16, 11158, Belgrade, Serbia

One of the essential operations in most dairy processes is heat treatment of milk and dairy products. This operation is applied either
to enhance techno-functional properties of final products or to ensure their safety and shelf life. During heating above 70°C
denaturation of whey proteins occurs. The denatured whey proteins have increased susceptibility to association reactions, thus
interact with each other and with the casein micelles. The end product of these reactions is formation of hydrophobic- and
disulphide-linked complexes mainly between denatured whey protein and caseins (predominantly with k-CN) which could be
attached to the micelles or remained soluble in serum phase of milk. The amount of formed complexes, their composition and
distribution between the micellar and the serum phases of milk depend on various technological factors such as pH, temperature
and time of heating, composition and type of milk. Heat-induced protein complexes affect many dairy processes such as
cheesemaking, yoghurt-making, storage of UHT milk and preparation of functional ingredients.

In bovine milk, the proportion of soluble and micelle-bound complexes respectively increase and decrease, as the pH of heating
increases, whereas the size of complexes decreased with increasing pH and their structure varied from globular to elongated. These
complexes act as steric stabilizing agents and prevent the close approach of the micellar surfaces of heated bovine milk during
coagulation with chymosin, whereas in acid-induced coagulation they form bridges between the casein micelles, giving a much
stronger gel with lower tendency to syneresis. On the other hand, the heat-induced complexes in caprine milk are less influenced
by pH of milk, mainly located on the surface of casein micelles, uniformly distributed on the surfaces and composed of denatured
whey proteins, k-CN, as2-CN and $-CN. These complexes do not hinder the action of rennet and the formation of rennet-induced
gels, but the curd structure is weaker than that of heated bovine milk. The structure of acid gel from heated caprine milk is more
fragile and less resistant to deformation than that of heated bovine milk. Other techno-functional properties of milk such as
emulsifying and foaming properties, technological properties such as proteolysis during ripening of cheeses or digestion in gastro-
intestinal tract are also affected by the heat-induced protein complexes.

It is evident that the processing of milk depends mostly on the casein micelle surface, its reactivity and the structures that are formed
on its surface. The casein micelles are the basis of many dairy processes, either to avoid their aggregation (in case of storage of
UHT milk) or to promote aggregation and structural formation (as in cheese and yoghurt manufacture). We need to be able to
understand the interior of casein micelle and what is on its surface to better control dairy processes and digestibility of dairy
products.
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Primena naucnih istraZivanja u razvoju koncepta funkcionalne hrane

Bojana Vidovi¢
Univerzitet u Beogradu-Farmaceutski fakultet, Katedra za bromatologiju

Poslednjih decenija, znac¢ajnim napretkom nauke o hrani i ishrani, utvrden je znac¢aj optimalno balansirane ishrane ne
samo u zadovoljenju nutritivnih potreba organizma, ve¢ i u prevenciji bolesti. Naime, savremeni nacin Zivota se
povezuje sa nepravilnom ishranom, koja uz fizi¢ku neaktivnost, doprinosi nastanku brojnih hroniénih nezaraznih
bolesti. U cilju promocije zdravlja i prevencije bolesti, uz istovremeno smanjenje troskova leCenja i poboljSanje
kvaliteta Zivota, sve je vece interesovanje za razvojem novih namirnica, ¢ijim redovnim konzumiranjem u uobicajenim
koli¢inama, se mogu posti¢i pozitivni zdravstveni efekti.

Iako ne postoji univerzalno prihvaéena definicija, hrana se moze smatrati funkcionalnom ukoliko je nau¢no potvrdeno
da pozitivno uti¢e na odredene funkcije u organizmu, pored njenog uobicajenog nutritivnog delovanja. Pozitivni efekti
funkcionalnih namirnica vezuju se za prisustvo jednog ili viSe, nutritivnih ili ne-nutritivnih, bioloSki aktivnih
sastojaka. Pristupi koji se najcesc¢e primenjuju u razvoju funkcionalne hrane obuhvataju: prirodno povecanje sadrzaja
funkcionalnih sastojaka posebnim uslovima uzgoja, ishrane, genetskih modifikacija i sl., obogacivanje ili fortifikaciju,
modifikaciju prirode ili bioraspolozivosti sastojaka, delimi¢nu ili potpunu eliminacija ili zamenu sastojaka sa
utvrdenim nepovoljnim delovanjem, kao i razvoj novih funkcionalnih proizvoda. U cilju dobijanja novih
izvora bioloski aktivnih sastojaka, naroCito su znaajna istrazivanja bioloske aktivnosti i hemijska karakterizacija
razli¢itih sirovina prirodnog porekla (biljnog, Zivotinjskog, mikroorganizmi ili proizvodi njihovog metabolizma), uz
istovremeni razvoj novih i unapredenje postoje¢ih postupaka ekstrakcije. Na osnovu istrazivanja bioloske
raspolozivosti, bioloski aktivni sastojci se dodaju u namirnice, u koli¢inama i1 u oblicima, kojima se obezbeduje
postizanje odredenih efekata i bezbednost u pogledu delovanja funkcionalnih namirnica s jedne, odnosno odrzava
stabilnost i organolepticka prihvatljivost proizvoda s druge strane. U cilju obezbedivanja zdravstvenih izjava koji se
vezuju za funkcionalne namirnice a kojima se sugeriSe, tvrdi ili ukazuje na odnos koji postoji izmedu hrane ili
sastojaka hrane i zdravlja, neophodno je sprovodenje relevantnih studija u humanoj populaciji. Dodatni aspekt u
istrazivanjima zdravstvenih efekata hrane, predstavlja definisanje validnih, reproduktivnih, senzitivnih i specifi¢nih
biomarkera dijetarnog unosa odredenih namirnica, odnosno njihovih bioloski aktivnih sastojaka.

Application of scientific research in the development of the functional foods concept

Bojana Vidovié
University of Belgrade-Faculty of Pharmacy, Department of Bromatology

In the last decades, in parallel with an advance of the food science and nutrition, the role of diet has been changed
from providing of necessary nutrients to disease prevention. The modern lifestyle linked to unhealthy diet and physical
inactivity contributes to the risk of numerous chronic non-communicable diseases. In order to reduce the cost of health
care and improving the quality of life, there is a growing interest in the development of the functional foods concept.
Although there is no general adopted definition, food can be regarded as functional if it is demonstrated to health
benefits beyond adequate nutritional effects. The components responsible for a beneficial effect of foods on health are
nutritive and/or non-nutritive biologically active compounds. In addition to natural foods with documented scientific
evidence of favorable health effects, innovation applied to the development of the concept of functional food include:
naturally enhanced in the content of functional ingredients by growing condition, enrichment or fortification,
modification of nature or bioavailability components, partial or complete removing or replacement of ingredients with
adverse effects, as well as the development of new functional products.

In order to address new sources of functional ingredients, research into the biological activity and chemical
characterization of a wide variety of natural sources (plant, animal, microorganisms or their metabolic products) are
particularly important, as well as the development of new or improvement of existing the extraction methods. On the
results of bioavailability studies, biologically active compounds added to foods in quantities and in form, which ensure
the achievement of beneficial effects and safety of the functional foods. The stability and shelf life of the product, as
the organoleptic aspects, must be also considered in the ingredient/food design. It is necessary to conduct relevant
clinical trials, which support health claims related to a functional food. Well-validated, reproductive, sensitive and
specific biomarkers to dietary intake of certain foods/ ingredients are necessary for investigation of beneficial effects
in human dietary intervention studies.
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Vino i zdravlje

Jelica Grujié-Milanovié?, Ljiljana Gojkovié-Bukarica?, Radmila Novakovié?, Aleksandar Petrovié® ,
Nevena Mihailovié-Stanojevi¢!, Zoran Miloradovié¢!, Djurdjica Jovovié!
! Institut za medicinska istraZivanja, Univerzitet u Beogradu, 2Medicinski fakultet, Univerzitet u Beogradu,
3Poljoprivredni fakultet, Univerzitet u Beogradu

Vekovima unazad, crveno vino je koriS¢eno u razliite terapeutske svrhe i Siroko su proucavana njegova
farmakodinamska dejstva. Pokazalo se da rezveratrol (RES), bioloski aktivan polifenol crvenog vina, pomaze u
prevenciji mnogih oboljenja. RES S$iri izolovane arterije i vene ¢oveka i zivotinja na viSe nacina. Izaziva endotel-
zavisnu relaksaciju stimulacijom sinteze endotelnog NO i hiperpolariSuéeg faktora i endotel-nezavisnu relaksaciju
posredovanu kalijumovim kanalima u membrani ¢elija vaskularnih glatkih migi¢a (veliki Ca?* -aktiviran K (BKCa )
kanal, voltazno zavisne K (Kv), ATP-osetljivih K (Katp) i barium-hlorid (Kir) i kalcijumove kanale). Takode, glatko
misiéni Ca-kanali i/ili mobilizacija Ca?* u ¢eliji mogu biti ukljuceni u efekte RES na na portalnu i feto-placentalnu
cirkulaciju. RES sprecava i patolosku hiperkontraktilnost materice i inhibira oksitocinske kontrakcije materice preko
interakcije sa kalijumovim kanalima. U eksperimentalnim modelima hipertenzije u zivotinja, RES snizava arterijski
krvni pritisak, $titi endotel, popravlja bioraspolozivost NO i poboljsava protok krvi u aorti. Takode, sprecava pojavu
patoloskih morfoloskih promena tunica media aorte i ispoljava anti-inflamatorna i anti-apoptotska svojstva. Kod
zdravih dobrovoljaca konzumacija (200 ml) crvenog vina vrste kaberne sovinjon, sa visokom koncentracijom RES i
ukupnih polifenola, je dovela do pada krvnog pritiska i redukcije kompleksnosti RR i QT intervala, ali ne
produzenjaQT intervala, §to je faktor rizika za nastanak sréanih aritmija. Posto RES deluje povoljno na brojne
kardiovaskularne parametre, moZe se pretpostaviti da ima terapeutski potencijal u razli¢itim oboljenjima. Nasa
istraZivanja potvrdjuju prethodne preporuke da umerena potrosnja crvenog vina bogatog RES ima blagotvorni efekat
na zdravlje.

Wine & Health

Jelica Grujic-Milanovic, Ljiljana Gojkovic-Bukarica?, Radmila Novakovic?, Aleksandar Petrovic® , Nevena
Mihailovic-Stanojevic?, Zoran Miloradovic!, Djurdjica Jovovic!
Institute for Medical Research, University of Belgrade, 2Faculty of Medicine, University of Belgrade, 3Faculty of
Agriculture, University of Belgrade

Centuries ago, wine was used to treat various health conditions. Wine, and especially red wine, has been studied
extensively. Resveratrol (RES) might be a key ingredient in red wine that helps preventing many diseases. In isolated
arteries and veins endothelium-dependent relaxation in response to RES include stimulation of endothelial NO
production, whereas endothelium-independent vasorelaxation of diffrent arteries is mediated by potassium channels
in the membrane of vascular smooth muscle cells, including big Ca?*-activated K (BKc,), voltage-gated K (Kv), ATP-
sensitive K (Kartp) and barium-chloride-sensitive (Kir) channels. In addition, the smooth muscle Ca-channels and/or
Ca®* mobilizing through cells might be involved in the effects of RES on the contractility of portal and feto-placental
circulation. Uterine abnormal contractility could be prevented by RES inhibition of spontaneous rhythmic and
oxytocin-induced contraction involving different K channels. In animal models of hypertension, RES attenuates high
blood pressure, preserves vascular endothelial cells, improves bioavailability of NO and reduces aortal vascular
resistance. Also, ameliorated morphological changes in the tunica media and exerts anti-inflammatory and anti-
apoptotic effect. Consumption of red wine (200 ml) with high concentration of RES and total polyphenols by healthy
volunteers decreased both BP and reduced complexity of RR and QT series, but didn’t prolong QT interval and
produce cardiac arrhythmias. Because RES has been shown therapeutic potential in different pathologic conditions of
cardiovascular system, moderate consumption of red wine or RES could gave beneficial effect on health.
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Probioticka svojstva laktobacila proizvodaca egzopolisaharida i njihova primena u funkcionalnoj
hrani

Milica Zivkovié, Emilija Brdari¢, Miroslav Dini¢, DuSan Radojevi¢, Jovanka Luki¢, Maja Tolinacki, Natasa Goli¢
Laboratorija za molekularnu mikrobiologiju, Institut za molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u
Beogradu, Beograd, Srbija

Probiotici su definisani kao zivi mikroorganizmi koji ako se unesu u odgovaraju¢im koli¢inama doprinose poboljSanju
zdravstvenog statusa domacina. Laboratorija za molekularnu mikrobiologiju ima veliku kolekciju prirodnih izolata
bakterija mlecne kiseline (BMK) i ve¢ duzi niz godina se bavi izuavanjem probiotickih osobina koje u velikoj meri
zavise od povrSinskih karakteristika bakterijske ¢elije. Lactobacillus paraplantarum BGCG11 na svojoj povr$ini ima
egzopolisaharid EPS-CG11 dok derivat ovog soja dobijen ¢is¢enjem plazmida BGCG11-NB1 (Muc" derivat)
produkuje znatno manje EPS-CG11. BGCG11 indukuje antiinflamatorni ili imunosupresivni odgovor u ¢éelijama
domacina dok Muc" derivat pokazuje visi proinflamatorni odgovor u leukocitima periferne krvi. EPS-CG11 pojacava
zaStitni efekat urodene mukusne membrane jer smanjuje kontakt patogena sa intestinalnim epitelijalnim ¢elijskim
linijama. Zanimljivo je da dijabeti¢ni pacovi tretirani sojem BGCGI11 pokazuju nizi nivo hiperglikemije,
glikozilovanog hemoglobina i triacilglicerola. UopsSteno, BGCGI11 je poboljSao stanje poremecene redoks
homeostaze, inflamacije i fibroze uzrokovane dijabetesom. EPS-CG11 je pokazao i antihiperalgezi¢an efekat na
pacovima §to je, koliko je nama poznato, prvi put pokazano za bakterijski EPS. Neke vrste roda Lactobacillus, koje
su prirodno prisutne u gastrointestinalnom traktu i fermentisanoj hrani, imaju sposobnost da adsorbuju teske metale i
na taj na¢in doprinose detoksikaciji. Takode, egzopolisaharidi bakterija mogu da se koriste za uklanjanje jona teskih
metala. Tako je pokazano da Zivi sojevi Lactobacillus paraplantarum BGCG11 i njegov Muc derivat NB1 ostvaruju
kompletnu zastitu od efekta jona kadmijuma na Caco-2 intestinalnoj celijskoj liniji. Jo§ jedan producent
egzopolisaharida, soj Lactobacillus plantarum BGANS, ostvaruje isti zastitni efekat zahvaljuju¢i svojim povrsinskim
molekulima.

Probiotic Applications of Exopolysaccharides-Producing Lactobacilli in Functional Food

Milica Zivkovic, Emilija Brdaric, Miroslav Dinic, Dusan Radojevic, Jovanka Lukic, Maja Tolinacki, Natasa Golic
Laboratory for Molecular Microbiology, Institute of Molecular Genetics and Genetic Engineering, University of
Belgrade, Belgrade, Serbia

Probiotics are defined as live microorganisms that are claimed to provide benefits on the host when consumed in
adequate amounts. The Laboratory for Molecular Microbiology has a huge collection of natural isolates of lactic acid
bacteria (LAB) that are fully characterized for probiotic potential. Taking into account that probiotic potential is highly
dependent on the surface characteristics of bacterial cells, we have studied Lactobacillus paraplantarum BGCG11
that produces exopolysaccharide EPS-CG11 together with its Muc™ derivative BGCG11-NB1 obtained by plasmid
curing. This derivative produces a far less amount of EPS-CG11. BGCG11 showed an anti-inflammatory or
immunosuppressory profile whereas the Muc™ derivative induced higher pro-inflammatory response in peripheral
blood lymphocytes. We assume that the physical-protective EPS-CG11 layer acts towards the reinforcement of the
innate mucosal barrier which diminishes the contact of the pathogens with the epithelial cells lines. It is interesting
that diabetic rats fed with BGCG11 exhibited decreased hyperglycemia, glycated haemoglobin and triacylglycerols.
Overall, BGCG11 had an ameliorating effect on diabetes-associated disturbed redox homeostasis, inflammation and
fibrosis. EPS-CG11 has an antihyperalgesic effect on rats which is, to our knowledge, the first study to show this
novel property of bacterial EPS. Some lactobacilli present in the human gastrointestinal tract and in fermented foods,
have the ability to bind and detoxify heavy metal ions. This phenomenon is also demonstrated for bacterial EPS. We
have shown that live Lactobacillus paraplantarum BGCG11 and its Muc™ derivative NB1 have protective role from
cadmium ions on Caco-2 intestinal cell line. Another EPS producer Lactobacillus plantarum BGANS exhibited the
same protective effect which is also dependent on its surface molecules.
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Hemometrija u fudomici

Jelena Trifkovié
Univerzitet u Beogradu — Hemijski fakultet, Studentski trg 12-16, 11158 Beograd, Srbija

Razvoj efikasne i pouzdane analiticke metode zahteva hemometrijski pristup na nekoliko nivoa, po&evsi od primene
eksperimentalnog dizajna i tehnike optimizacije za korak ekstrahovanja i razdvajanja komponenata, preko akvizicije
podataka i manipulacije signala, do reSavanja problema klasifikacije i modelovanja. U prethodnom periodu, hemicari
koji se bave analizom hrane koriste sve veci broj savremenih analitickih instrumenata za brzo analiziranje velikog
broja uzoraka pri ¢emu se dobijaju velike koli¢ine informacija za relativno kratko vreme. Multivarijantne matrice
podataka dobijene na taj nacin zahtevaju upotrebu savremenih statistiCkih procedura za njihovu obradu kako bi se
iskoristile sve korisne informacije sadrzane u eksperimentalnim rezultatima. Kada su podaci pravilno snimljeni,
preuzeti iz softvera instrumenta i prethodno obradeni, brojne metode klasifikacije i regresije, kao $to su analiza glavnih
komponenti, hijerarhijska klasterska analiza, linearna diskriminantna analiza, k-najblizi susedi, klasifikaciona i
regresiona stabla, neuronske mreze, regresija metodom delimi¢nih-najmanjih kvadrata, itd, primenjuju se za analizu
rezultata. Poslednjih godina raste interesovanje istrazivaca za koriStenje analitickih tehnika u kombinaciji sa
multivarijantnom analizom kao alatke za dobijanje ,,otiska prsta” razli¢itih prirodnih proizvoda. Vazan korak u takvoj
analizi je postupak obrade slike kojom se vrsi prevodenje hromatograma u numericki set podataka. U tom smislu bice
istaknuta obrada slika na primeru HPTLC i 2D GCxGC profila kroz objasnjenje nacina za uklanjanje osnovnog Suma,
efekta pozadine, poravnavanje ciljanih pikova i normiranje.

Chemometrics in foodomics

Jelena Trifkovié
University of Belgrade — Faculty of Chemistry, Studentski trg 12-16, 11158 Belgrade, Serbia

Development of efficient and reliable analytical method requires chemometric approach at several levels starting with
application of experimental design and optimization techniques for the separation step, followed by data acquisition,
and signal manipulation, and finally solving classification and modelling problem. During the last period, food
chemists have been using an increasing number of modern analytical instruments to analyse high number of samples
quickly and obtain a great deal of chemical information in a relatively short time. Multivariate data matrices obtained
in that way require the use of contemporary statistical procedures, in order to efficiently extract the maximum useful
information from experimental results. Once the data have been properly recorded, extracted, and pre-treated,
numerous classification and regression methods such as principal component analysis, hierarchical cluster analysis,
linear discriminant analysis, partial least square discriminant analysis, k-nearest neighbours, classification and
regression trees, artificial neural networks, partial least square regression, etc., have been applied. Recently, there is
an increasing scientific interest for the use of analytical techniques in combination with multivariate analysis, as a tool
for fingerprint of different natural products. Important step in such analysis is image analysis procedure for
transformation of chromatograms to numerical data set. In that sense, image analysis of HPTLC and 2D GCxGC
profiles through baseline removal, denoising, target peak alignment and normalization steps will be pointed out.
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Nauka i znanje — alat u proizvodnji visokovredne hrane
Ivanka Milenkovi¢
EKOFUNGI, doo, Beograd
Tehnologija uzgoja gljiva stara je nekoliko milenijuma. Jedini izuzetak je Agaricus bisporus - Ssampinjon,
koji se prvi put kao gajena vrsta pominje u 18. veku, i to na Evropskom tlu. Ova grana poljoprivrede dostize
veliku ekpanziju obezbedjujuéi intenzivnu proizvodnju veoma kvalitetne hrane na relativno malom prostoru
i u uslovima koji ne zavise od spoljnih atmosferskih prilika. Medjutim, intenzivan uzgoj u uslovima gajilista
gljiva skopcan je sa brojnim rizicima, naj¢e$¢e uzrokovanim: kompetitorskim ili parazitskim vrstama drugih
gljiva, kvalitetom podloga za uzgoj, odabirom opreme u gajili$tu i td. U traganju za eliminacijom i svodjenjem
rizika na podnosljiv nivo, proizvodjaci teze sve sofisticiranijoj opremi i novim sredstvima u borbi za
sopstevne prinose. Proizvodnja biva sve intenzivnija, obimnija, i posledicno jo$ rizi¢nija. Ekofungi se
okrenuo drugacijem putu i bazirao svoj rad na bioloskim znanjima i temeljnom razumevanju prirodnih
procesa. Prateéi bioloske karakteristike gajenih jestivih gljiva, zakonitosti u njihovom razvoju i tokovima
zivotnog ciklusa, kreirali smo inovativnu tehnologiju proizvodnje P.ostreatus i A. bisporus po principima
organske tehnologije. Primenjeni tehnoloski procesi su isklju¢ivo simulacija procesa i tokova koji se deSavaju
srodnim vrstama makromiceta u prirodi, adaptirani kontrolisanim uslovima u gajilistu.
Ekofungi danas primenjuje tehnologiju koja za 90% umanjuje troskove energenata u proizvodnji P.ostreatus
i organizuje proizvodnju oko 130t organskih gajenih gljiva Citave godine u jedinstvenim objektima, posebno
konstruisanim prema njihovim potrebama. Kvalitet proizvoda je uspesno proveren prema visokim zahtevima
vrlo probirljivog trzista. Zahvaljuju¢i ovome, u svetskoj mapi gljivarstva, prakse i nauke, stvorena je nova
kategorija — Ekofungi proizvodjaca.
Sledec¢i naucnoistrazivacke zakljucke i bioloska znanja, kreirali smo jedinstvenu i trazenu tehnologiju koja
proizvodac¢ima obezbeduje daleko profitabilniju proizvodnju organski gajenih jestivih gljiva.

Science and knowledge — tools in the production of high quality food
Ivanka Milenkovi¢
EKOFUNGI, doo, Beograd
The technology of mushroom cultivation is a few millennia old for all commercial species except one —
Agaricus bisporus, also commonly known as the champignon. The cultivation of this species began in Europe
in the 18™ century, and since has gone through constant expansion due to its suitability for intensive and high
quality production on a relatively small space, independent of external atmospheric conditions. However,
there are many risks resulting from intensive indoor production: competitive or parasitic fungi species,
substrate quality, choice of the production equipment, etc. In order to minimize the risks and increase the
yield, producers are permanently seeking more sophisticated equipment and production methods. The result
is that production is more intensive, with ever higher yields and, thus more risky. Ekofungi has taken a
different approach, based on and driven by biological fundamentals and natural processes. Our innovative
technology for the cultivation of A. bisporus and Pleurotus ostreatus, in line with organic production
principles, was created based on a deep understanding of biological characteristics of edible fungi and their
life cycle. The applied production processes simulate the natural behavior of macromycetes species, adapted
for the indoor production.
Cultivation technology for P. ostreatus applied by Ekofungi reduces energy consumption by 90%. Using our
innovative mushroom growing technology, we produce 130 t of organic edible mushrooms annually.
Production is running year round, in production facilities constructed in the manner that provide the natural
needs of these species. The quality of the products has been confirmed by an extremely demanding market.
As a result of this, a new category has been created in the world map of mushroom science and practice:
Ekofungi producers.
Based on the scientific research and knowledge, we have created a unique technology which provides more
profitable production of organic edible mushrooms, highly required by producers all around the world.
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MoTcTHame Mpeay3eTHHYKOT HAYHHA Pa3MHUIILbalkba Ko/ cTydeHaTa — Exorpodennja cTygeHTCKO

TaKM4eme
Buxrop Henosuh
Yapyxkeme nmpexpambenux TexHosaora Cpouje
[omonpuspenun dakynrer YHuBep3uTeTa y beorpany
Hemamuna 6, 11081 beorpan-3emyn

VYapyxeme mnpexpambenux TtexHomora CpOuje moueBmm on 2013. romgmHe opraHu3yje HAIMOHAIHO
TaKMHUYCH-E CTYISHTCKHX THMOBA y KpeHupamy €KOMHOBAaTHBHHX mHpexpambenmx mpoussoma, EKOTPO®EJINJA
CPBUJA. 3anarak TUMOBA je Ja OCMHUCIIE HOBH NPOM3BOJ] KOjU HHj€ NIPUCYTaH Ha TP)KHUIITY, Ja I'a Hamnpase Boxehn
padyHa O EKOJOLIKOM acCIIeKTy M yNakajy y aJeKBaTHy ambaliaxyd Ja Ha camoj ambanaxxu Oyly HCTaKHYTH CBU
pEJIeBaHTHU MOJAIM Y CKIAJy Ca HALIMOHAATHOM JICTHCIATHBOM. Takole THMOBH Tpeba 1a MpUIpeMe TEXHHYKY
JOKYMCHTAIMj)y O MPOHM3BOMY, KOja YKJbydyje OM3HHUC IUIaH, Ka0 M MPE3CHTALHUjy 3a caMo TakMmuuemwe. OIeHy
CTY/ICHTCKUX IPOM3BOAa 00aBJba EKCHEPTCKU MKHMPH KOjU je CacTaBJbeH OJ MPEJCTAaBHUKA HCTPAKHBAYKHX
WHCTHTYIIHja, IpeXxpamMOeHe HHAYCTpHje, TUCTpuOynnje u npoaaje. Hajoospe onemeHn THM U IPOU3BOI YIECTBYjE Ha
€BpOIICKOj CMOTpH Koja ce noxa HasuBoM EcoTrophelia Europe oxapkaBa cBake romune Hajuenihe kKao jemHa Of
ManHH(pecTaImja HajBelinX eBPOICKIX cajMoBa mpexpambenux mpoussoaa, Sial y ITapusy u Anuga y Kenny.

TakMuyewme UMa 3a b A2 MPOMOBUIIE CTYACHTCKY HHOBATHBHOCT, KPEATHBHOCT U MPEIY3eTHUUKH IYX,
CTBapame¢ HOBUX CGKOWHOBATHBHHX MNPOW3BOAa Oa3MpaHHMX Ha COIICTBCHMM HJgjaMa M IUIacMaH INPOHM3BOJA Ha
HallMOHATHOM M €BPOICKOM TpXHUIUTYy. Takohe, TakMUueHme yTHYE HA TOJAM3amhe CBECTH HAa YHHBEP3UTETHMA Y
CMHCITy YBOl)erha HOBUX MpeJMeTa Koju ce 6aBe TEMOM IMpey3eTHUINTBA, Ka0 U Ha MOJM3abe CBECTH KOJI CTyIeHaTa
Y CMHCITY ITOKpETama COICTBEHOT OU3HHUCA.

Encouraging of entrepreneurial way of thinking in the student’s population — EcoTrohelia student’s
competition

Viktor Nedovié
Serbian Association of Food Technologists
Faculty of Agriculture, University of Belgrade
Nemanjina 6, 11081 Belgrade-Zemun, Serbia

Since 2013 Serbian Association of Food Technologists is organizing the national competition of student’s
teams in creation of eco-innovative food products titled EcoTrophelia Serbia. The students have the task to design the
new food product that is not present on the market, to produce it on ecology friendly way and to pack it in adequate
package which should have all relevant data according to national legislative. In addition to that the teams have to
prepare the technical documentation about the product, including the business plan, as well as presentation about the
product for the competition itself. The student’s products are evaluated by the jury composed of experts from research
institutions, food industry, distribution and retail network. The best assessed team and product represents the country
at European competition called EcoTrophelia Europe that is annual event organized regularly as one of the happenings
of the biggest European food fairs, Sial in Paris or Anuga in Cologne.

The competition itself has a goal to promote the student’s innovation, creativity, entrepreneurial spirit, to
promote the creation of new food eco-innovative products based on their own ideas, and placement of it on national
or European market. In addition to that, the competition influences on awareness raising at universities in the sense of
the development and introduction of new curricula on entrepreneurship and also awareness raising in the student’s
population in the sense of start their own business.
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Nauka i privreda u Srbiji — mehanizmi stimulisanja saradnje

Mladan Stojanovié
Fond za inovacionu delatnost

Na povezivanje nauke i privrede se godinama unazad gleda kao na vaZzan preduslov za efektivni razvoj ekonomije.
Naucnoistrazivacki potencijal akademskog sektora u korist biznisa i na kraju drustva u celini bi moglo da olaksa prelaz
sa ekonomije bazirane na tradicionalnim industrijama na industriju baziranu na znanju, koja daje proizvode i usluge
sa visokom dodatom vrednos$¢u. Odnedavno, svedoci smo stvaranja inovacionih ekosistema sa stimulativnim
okruZenjem za kreativne poduhvate, koji su pre svega motivisani trZiSnom realno$¢u, a ne toliko razvojem
tehnologije. lako jo$ u zacetku, ovakve promene su vidljive i u Srbiji. U poslednjoj dekadi Srbija je napravila vidljiv
napredak kako bi stimulisala inovacije kroz u¢esce u bilateralnim i multilateralnim inicijativama kao npr. uces¢e u
evropskim naucnoistraZivackim okvirnim programima, ali takode i kroz lokalne podsticaje za domace inovatore. Od
svog nastanka Fond za inovacionu delatnost realizuje nekoliko programa koji su specifi¢no pripremljeni za dve ciljne
grupe — sektor malih i srednjih preduzeca i naucnoistrzivacke organizacije (NIO). Ovaj portfolio je pripremljen tako
da pokrije inovacione projekte u ranoj fazi razvoja pa sve do projekata sa proizvodima spremnim za trziste. Vlada
Republike Srbije je, kroz Fond dala finansisjki podsticaj na bazi kofinansiranja za vise od 240 preduzeca i 40
akademskih institucija da se poveZu i rade na stvaranju visokotehnoloskih proizvoda iz svih oblasti tehnike. Ove
aktivnosti su mobilisale sredstva u visini od preko 20 M€ i angazovale brojne NIO iz cele zemlje. Pripremljeni da budu
konkurentni, ovi programi obezbeduju sredstva za prelaz sa niskih nivoa tehnoloSke spremnosti do trzista,
preuzimajudi veliki deo rizika od neuspeha, rizika koji je inherentan procesu stvaranja inovacija. Inovacioni ekosistem
u Srbiji je jos uvek u fazi razvoja i kako bi promene i uticaj na drustvo postali vidljivi potrebna mu je podrska za dalji
razvoj i rast.

Science and economy in Serbia — mechanisms for incentivizing cooperation
Mladan Stojanovié
Innovation fund

Connecting science and industry had been seen as one of the preconditions for effective development of countries’
economies for years back. Utilizing potential of academia for the benefit of the business and ultimately the society
at large could provide easier transition from an economy that is driven by traditional to industries that yield higher
added-value products and services. Recently, we are witnessing creation of innovation ecosystems with stimulating
environment for the creative works, driven even more than before not by the technology but the market reality.
Although small in quantity, these developments can be observed in Serbia too. In the last decade, a notable effort
has been made to stimulate innovation through engagement in bilateral and multilateral initiatives, such as
participation in EU research framework programs, but also by offering local incentives for innovators in the country.
Innovation fund, since its creation, is implementing programs specially designed for its target groups - private sector
and academia. Its portfolio is designed to cover innovation projects ranging from early stage concepts to market-
ready products. The Government, through Innovation fund has provided fiscal stimulus based on co-financing, to
more than 240 local companies and 40 research organizations to connect and “co-create” high-technology products
in all industrial areas. These activities engaged more than 20M<€ in cash and mobilized R&D organizations across the
country. Competitive in nature, these programs provide means for funding the transition from low technology
readiness to the market, while sharing the risk of failure, the risk inherent to the process of creation. So far, the
innovation ecosystem in Serbia is nascent in its current form, and needs to be supported further to allow its
development and growth, necessary to make a notable change.
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Evropska Agencija za bezbednost hrane/EFSA

Nadezda Duki¢
DVM, EFSA kontakt tacka
Uprava za veterinu, Ministarstvo poljoprivrede, Sumarstva i vodoprivrede
Evropska Agencija za bezbednost hrane

Tema je predstavljanje Evropske Agencije za bezbednost hrane: znacaj i uloga, struktura i angazovanje, kao i nove e
— nauc¢ne zajednice Knowledge Junction.

Evropska Agencija za bezbednost hrane /EFSA formirana je Uredbom o bezbednosti hrane (Regulation No 178/2002)
sa zadatkom da obezbedi naucnu i tehnicku podrsku nadleznim organima EU u svim oblastima zakonodavstva, koje
imaju direktan ili indirektan uticaj na bezbednost i kvalitet hrane.

EFSA preko svojih eksperata, pruza nezavisne informacije koje se ti¢u procene rizika u oblasti bezbednosti hrane i
priprema misljenja, kada joj Komisija EU, Parlament EU ili zemlje ¢lanice upute zahtev. Ova misljenja dalje sluze
kao nauc¢na osnova za izradu i usvajanje mera koje se sprovode u EU i na taj na¢in doprinosi zdravlju ljudi, zdravlju i
dobrobiti zivotinja, zdravlju bilja i zastiti Zivotne sredine. Komisija EU, EFSA i drzave ¢lanice blisko saradjuju §to
omogucava adekvatnu povezanost izmedju procene rizika, upravljanja rizikom i komunikacijama o riziku.

Rad Agencije je nazavisan i transparentan, a Agencijom rukovodi Upravni odbor koji se sastoji od 14 ¢lanova
imenovanih od strane Saveta EU i direktor, Savetodavni forum, uradu uéestvuju Nau¢ni odbor i Nau¢ni paneli (10
panela). EFSA se angazuje u prikupljanju podataka, konsultacijama, kolokvijumima, karijeri, stipendijama, javnim
nabavkama, projektima, organizovanju veb konferencija.

EFSA je formirala novu zajednicu Knowledgw Junction na Zenodo platformi, koja je napravljena po uzoru na
digitalnu biblioteku CERN Inventio. Sadrzaji koji mogu ukljucivati skupove podataka, izvestaje, lab. analize, alate,
modele i dr. koji poticu iz procene rizika u hrani i hrani za zivotinje, moze se pregledati ili objaviti na ovoj platformi.
Cilj je otvoren pristup nau¢nim modelima i alatima, ohrabruju se nauc¢nici da deponuju svoje rezultate u korist Sire
zajednice koja se bavi procenom rizika, a povecace naucne kapacitete i dodatno doprineti bezbednosti hrane u Evropi.

European Food Safety Agency/EFSA

Nadezda Duki¢, DVM, EFSA Focal Point
Veterinary Directorate, Ministry of Agriculture, Forestry and Water Management — Omladinski brigade 1, 11070
New Belgrade
European Food Safety Agency-Via Carlo Magno 1a, Parma, Italy

The topic is presentation about the European Food Safety Agency/EFSA-importance and role, structure and
engagement, as well as the new e-science community-Knowledge Junction.

The European Food Safety Agency/EFSA was established by the Regulation No 178/2002 with the task to provide
scientific and technical support to the competent EU authorities in all areas of legislation that have direct or indirect
impact on food safety and quality.

EFSA through its experts, provides independant scientific opinions and advices in the risk assessment of food safety
or when the EU Commision, the EU Parlament or the Member States make a request for it.

These opinions are used as the scientific basis for the development and adoption of measures implemented in the EU
Member States which contribute to the health of people, animal health and welfare, the plant health and the protection
of evironment. The EU Commission, EFSA and Member States work closely together which make a connection
between risk assessment, risk management and risk communications.

The work of Agency is independant and transparent, and the Agency is managed by Management Board consisting of
14 members appointed by EU council and the Excusative Director, Advisory Forum, and the Scientific Committee
and Scientific Panels (10 panels). EFSA engages in data collection, consulting, colloqua, career, folowship,
procurements, grants, projects, organizing web conferences.

New e-community Knowledge Junction runs on the EU-funded Zenodo research-sharing platform. Zenodo is an open
source product, built on the foundation of the CERN Invenio digital library. Content that may include datasets, reports,
laboratory analysis, tools, models, etc. which arise from the risk assessment in food and feed, can be reviewed or
published on this platform. The aim of the platform is open access to scientific models and tools. Also scientists are
encouraged to insert their results for the benefit of the community that carries out risk assessment, and will increase
scientific capacity and further contribute to food safety in Europe.
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Inicijativa Globalne Harmonizacije (GHI)

Mirjana Pesi¢, GHI ambasador za Srbiju
Univerzitet u Beogradu, Poljoprivredni fakultet

Inicijativa Globalne Harmonizacije je medunarodna neprofitna mreza naucnih organizacije i nau¢nika koji zajedno
rade kako bi promovisali uskladivanje propisa i zakona o bezbednosti hrane na svetskom nivou, postizanjem nau¢nog
konsenzusa o klju¢nim pitanjima vezanim za bezbednost hrane a u cilju odrzavanja integriteta lanca shabdevanja
hrane. GHI je osnovan 2004. godine kao dodatna aktivnost Instituta prehrambenih tehnologa (IFT) i Evropske
federacije nauke o hrani i prehrambene tehnologije (EFFoST), a sluzbeno postoji od 2007. godine. Potreba za
osnivanjem GHI je rezultat ¢injenice da se svake godine uni$tava znac¢ajna koli¢ina zdravstveno bezbedne i nutritivno
vredne hrane zbog razli¢itih medudrzavnih propisima koji se odnose na bezbednost hrane, §to je neprihvatljivo znajuci
da jedna milijarda ljudi nema dovoljno hrane za jelo. Sta vise, ove razlike uti¢u i na investiranje i implementaciju
novih procesnih tehnolgija i tehnologjia konzervisanja hrane koje bi mogle povecati efikasnost proizvodnje hrane,
smanjiti bezbednosne rizike vezane za hranu i poveéati distributivnim kapacitet svetskog trzista.

Da bi postigli svoje ciljeve, GHI je osnovala nekoliko radnih grupa (WGs) koje se bave pitanjima vezanim za hemijsku
bezbednost hrane, mikrobiologiju hrane, tehnologije konzervisanja hrane, edukaciju i trening ljudi Kkoji rade sa
hranom, zakone i propise vezane za hranu, nanotehnologiju i hranu, ishranu itd. pruZajué¢i nau¢no-zasnovane
argumente za uskladivanje propisa i zakona o bezbednosti hrane i stimuliSu¢i istrazivanja u onim oblastima gde
nedostaju naucni rezultati. Kako bi distribuirali svoje rezultate Sto Sirem krugu ljudi, GHI je ucestvovao na mnogim
konferencijama, simpozijumima, seminarima, radionicama i drugim manifestacijama, objavio knjige i biltene. Stavige,
prvi GHI svetski kongres o bezbednosti i sigurosti hrane odrzace se sledece godine od 24 do 28 marta u Leiden-u, u
Holandiji.

Global Harmonization Initiative (GHI)
Mirjana Pesi¢, GHI Ambassador for Serbia
University of Belgrade, Faculty of Agriculture

Global Harmonization Initiative (GHI) is an international non-profit network of scientific organizations and individual
scientists working together to promote harmonization of global food safety regulations and legislation by achieving
scientific consensus on key food safety matters with the aim of sustaining the integrity of the food supply chain.
Founded in 2004 as a joint activity of the International Division of the Institute of Food Technologists (IFT) and the
European Federation of Food Science and Technology (EFFoST), GHI was officially established in 2007. The need
for GHI foundation is the fact that safe and nutrious food is destroyed every year due to differences in food safety regulations
between countries which is unacceptable in an world in which one billion people suffer from under-nutrition. Moreover, these
differences affect investments to and implementation of new processing and preservation technologies which can increase
production efficiencies, reduce food hazard risks and improve distribution capabilities to global markets.

To reach its goals, GHI established several working groups (WGs) addressing issues such as chemical food safety,
food microbiology, food preservation technologies, education and training of food handlers, food law and regulations,
nanotechnology and foods, nutrition etc. giving science-based arguments for the harmonization of food safety
regulations and legislation and to stimulate research for those issues where scientific support is lacking.

To disseminate its results, GHI has participated in many conferences, symposia, seminars, workshops and other
meetings, published books and newsletters. Furthermore, 1%t GHI world congress on food safety and security will be
held next year, on 24-28 March in Leiden, the Netherlands.
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Development of a natural anthocyanin-based food colorant obtained from the fruit epicarp of
Prunus spinosa L.

Maria G. Leichtweis*?, Carla Pereira?, M. A. Prieto®?, Maria Filomena Barreiro®c, llton José Baraldi, Lillian
Barros?, Isabel C.F.R. Ferreira?

aCentro de Investigacao de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apol6nia,

5300-253 Braganca, Portugal; °"Nutrition and Bromatology Group, Faculty of Food Science and Technology,
University of Vigo, Ourense Campus, E32004 Ourense, Spain; ¢Laboratory of Separation and Reaction Engineering
— Laboratory of Catalysis and Materials (LSRE-LCM), Polytechnic Institute of Braganca, Campus Santa Apoldnia,

5300-253 Braganga, Portugal; “Departamento Académico de Alimentos (DAALM), Universidade Tecnoldgica

Federal do Parana, Campus Medianeira, 85884-000, Paran4, Brasil.

Prunus spinosa L. is a wild shrub with bitter and astringent fruits with poor commercial value. Nevertheless, they are
rich sources of anthocyanins, more specifically cyanidin 3-rutinoside and peonidin 3-rutinoside, which are
concentrated in the epicarp. These compounds possess recognized colouring properties and have been increasingly
explored for substitution of artificial colorants, for being safer alternatives. In this context, the present work aimed to
develop an anthocyanin-based food colorant obtained from P. spinosa fruit epicarp. The conditions that maximize the
extraction were optimized, comparing heat (HAE) and ultrasound (UAE) assisted extraction techniques. For that
purpose, a response surface methodology was applied, using a circumscribed central composite design with three
variables and five levels, being the relevant variables time, temperature (HAE) or power (UAE), and ethanol
concentration. The anthocyanin compounds were quantified by HPLC-DAD-ESI/MS. Furthermore, the bioactivity of
the optimal extract was assessed through antioxidant, antimicrobial, and cytotoxic activity assays. UAE was the most
efficient method, under optimal conditions of 5.0 + 0.2 min, 400 + 32 W, and 48 + 3% ethanol, where the extraction
yield was 68.60 + 2.1%, with a total anthocyanin content of 18 + 2 mg/g (dried extracted residue-basis) and 11,8 + 0,8
mg/g (dried epicarp-basis). Additionally, these response values were slightly improved when the solid-to-liquid ratio
effect at the optimal conditions in a dose-response format was tested, showing a steady decreasing pattern in the range
of 5 to 250 g/L. Regarding bioactive properties, the obtained extract presented antioxidant activity, with ECsg values
0f204.22 + 0.02 pg/mL for the TBARS assay and 296 + 4 and 509 + 3 pg/mL for OxHLIA method at 60 and 120 min
of reaction, respectively; and antimicrobial properties, allowing the growth inhibition of 9 bacteria strains of public
health interest in concentrations from 2.5 to 20 mg/mL. Besides, the obtained extract did not show hepatotoxic effects
on a porcine liver primary cell culture (PLP2), being thus safe for incorporation into foodstuff. Lastly, the anthocyanin-
based extract was introduced in a traditional Brazilian confectionary product, “beijinho”, where its colouring capacity
was confirmed.
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Polifenol vina, rezveratrol Siri renalnu arteriju dijabeti¢nog pacova aktivacijom vaskularnih
kalijumovih kanala

Ljiljana Gojkovi¢-Bukarica?, Jasmina Markovié-Lipkovski®, Sanja Cirovi¢®, Jovana Rajkovi¢?, Vladimir Djokié?,
Milo$ Gostimirovi¢?, Ana Bukarica® and Radmila Novakovic?
Institut za farmakologiju, klinicku farmakologiju i toksikologiju, Medicinski fakultet, Univerzitet Beograd
PInstitut za patologiju, Medicinski fakultet, Univerzitet Beograd, Srbija
®Medicinski fakultet, Univerzitet Beograd, Srbija

Rezveratrol, trans-3,5,4’-trihidroksi stilben je prirodni fitoaleksin prisutan u namirnicama koje svakodnevno unosimo.
Najvazniji izvor rezveratrola je crveno vino. Izgleda da je rezveratrol odgovoran za poznati epidemiloski fenomen
"Francuski paradoks" (nizak kardiovaskularni mortalitet kod ljudi koji su imali faktore rizika, ali su konzumiralni
crveno vino na dnevnoj bazi). Rezveratrol ima povoljna kardiovaskularna dejstva. On uzrokuje Sirenje krvnih sudova
¢oveka 1 zZivotinja. Mehanizam vazodilatacije prouzrokovane rezveratrolom nije dovoljno ispitan. Zato je cilj ove
studije ispitivanje efekta rezveratrola na izolovanoj renalnoj arteriji (RA) pacova kome je aloksanom indukovan
dijabetes i uloge vaskularnih kalijumovih kanala u ovoj relaksaciji. Rezultati nasih eksperimenata pokazuju da
rezveratrol $iri RA, ali dijabetes smanjuje osetljivost RA na rezveratrol. Rezultati ispitivanja afiniteta selektivnih
blokatora kalijumovih kanala, ukazuju da su razli¢iti podtipovi vaskularnih kalijumovih kanala uklju¢eni u mehanizam
dejstva rezveratrola na zdravoj RA, a samo voltazno-senzitivni kalijumovi kanali (Kv1.x) ucestvuju u efektu
rezveratrola na RA pacova sa dijabetesom. Dijabetes je prouzrokovao endotelnu disfunkciju RA sa smanjenom
ekspresijom svih kalijumovih kanala, sa izuzetkom Kv1.3 kanala. Renalna arterija je posebno vazna za regulaciju
bubrezne cirkulacije i op$tih kardiovaskularnih funkcija. Rezultati nasih ispitivanja ukazuju da rezveratrol ima
renovaskularne protektivne efekte na krvnom sudu pacova sa dijebetesom.

Wine polyphenol, resveratrol produses relaxation of isolated renal artery of diabetic rats by
activation of vascular potassium channels

Ljiljana Gojkovic-Bukarica?, Jasmina Markovic-Lipkovski®, Sanja Cirovic®, Jovana Rajkovic?, Vladimir Djokic?,
Milo§ Gostimirovic¢?, Ana Bukarica® and Radmila Novakovic?
gnstitute of Pharmacology, Clinical Pharmacology and Toxicology, Medical Faculty, University of Belgrade, Dr
Subotica 1, PO BOX 38, 11129 Belgrade, Serbia
PInstitute of Pathology, Medical Faculty, University of Belgrade, Dr Subotica 1, 11129 Belgrade, Serbia
®Medical faculty, University of Belgrade, 11129 Belgrade, Serbia

Resveratrol, trans-3,5,4’-trihydroxy stilbene is a naturally occurring phytoalexin present in many different types of
nutrients which we consume on daily basis. The main source of resveratrol is red wine. It plays the most important
role in the epidemiological phenomenon called “French paradox” (existence of cardiovascular risk factors with low
incidence/mortality rates which may attribute to moderate consumption of red wine). Resveratrol has beneficial
cardiovascular effects. It relaxes different human and animal blood vessels. Mechanism of vasodilatation by
resveratrol is not well defined. Therefore, the aims of the present study were to find out how alloxan-induced diabetes
alters the response of the precontracted rat renal artery (RA) to resveratrol, and to examine the role of potassium
channels in the vascular action of resveratrol. Resveratrol produced relaxation of RA, but diabetes reduced the
sensitivity to resveratrol in RA. According to potassium channel blockers affinity, it seems that different subtype of
potassium channels are involved in the resveratrol-induced relaxation of RA of normal rats and only voltage-sensitive
potassium (Kv1.x) channels took a part in the resveratrol effect on the RA of diabetic rats. Endothelial dysfunction
developed during diabetes leads to down-regulation of expression of almost all tested potassium channels, while up-
regulation of Kv1.3 channel expression has been observed. The renal artery is particularly important due to its role in
regulation of cardiovascular and renal function and these results suggest the renovascular protective effect of
resveratrol in diabetes.
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Dijetarni antocijani i njihovi metaboliti sniZavaju adheziju i dijapedezu monocita preko
mehanizama koji reguliSu permeabilnost endotelnih celija

Irena Krgal-?, Radu Tamaian3#, Sylvie Mercier?, Celine Boby®, Christine Morand?, Marija Glibetic!, Dragan Milenkovic?®
YCentar izuzetne vrednosti u oblasti istrazivanja ishrane i metabolizma, Institut za Medicnska Istrazivanja, Univerzitet u
Beogradu, Beograd, Srbija; 2Francuski nacionalni institut za agronomska istrazivanja, Univerzitet Klermon Overnja, Klermon
Feran, Francuska; 3Nacionalni institut za istraZivanje i razvoj kriogene i izotopske tehnologije, Ramnicu Valcea, Rumunija; * SC
Biotech Corp SRL, Ramnicu Valcea, Rumunija; > Univerzitet Klermon Overnja, INRA, VetAgro Sup, UMR Herbivori, platforma
za istraZivanje metabolizma, Klermon Feran, Francuska,;*Odjeljenje interne medicine, Medicinski fakultet, Univerzitet
Kalifornija Dejvis, Dejvis, Sjedinjenje Americke drzave

Kardioprotektivno dejstvo antocijana, fitohemikalija prisutnih u bobi¢astom voéu, se delom pripisuje njihovom povoljnom uticaju
na endotelnu funkciju. Ipak, ta¢ni mehanizmi delovanja nisu u potpunosti jasni. Cilj ove studije je bio da ispita uticaj antocijana i
njihovih metabolita na funkciju endotelnih ¢elija i identifikuje molekularne mehanizme delovanja uz pomo¢ ,,omics* pristupa.
Endotelne ¢elije su tretirane smeSom delfinidin-3-glukozida, peonidin-3-glukozida, cijanidin-3-glukozida, cijanidin-3-galaktozida,
cijanidin-3-arabinozida i metabolita 4-hidroksibenzaldehida, ili sme$om vanilinske, protokatehuinske, hipurne i ferulinske kiseline,
u fizioloski relevantnim koncentracijama. Inflamacija je indukovana i monociti dodavani u cilju pra¢enja njihove adhezije i
transmigracije. Analizirani su ekspresija gena i mikro-RNK, molekulski doking i fosforilacija signalnih proteina.

Antocijani i njihovih metaboliti doveli su do smanjenja adhezije i transendotelne migracije monocita. Analiza genske ekspresije
pokazala je promenu u ekspresiji gena uklju¢enih u regulaciju adhezije ¢elija, reorganizacije citoskeleta i fokalne adhezije.
Bioinformati¢ka analiza rezultata genske ekspresije otkrila je transkripcione faktore koji bi mogli doprineti uo¢enom dejstvu ovih
jedinjenja na ekspresiju gena, i signalne proteine koji reguli$u njihovu aktivnost. Molekulski doking je omoguéio da se otkriju
signalni proteini za koje ispitivana jedinjenja mogu da se vezu i time potencijalno uti¢u na njihovu aktivnost i aktivaciju nizvodnih
signalnih puteva. Predvideno delovanje ovih jedinjenja na signalne puteve potvrdeno je i imunobloting analizom. Ispitivana
jedinjenja su uticala i na ekspresiju mikro-RNK, posebno onih ukljuéenih u regulaciju permeabilnosti endotelnih ¢elija, doprinose¢i
uocenim promenama endotelne funkcije.

Rezultati ove studije su pokazali pozitivno delovanje antocijana i njihovih metabolita na funkciju endotelinih éelija i pruzili nova
saznanja 0 mehanizmima njihovog delovanja.

Dietary anthocyanins and their metabolites lower monocyte adhesion and diapedesis through
mechanisms that regulate endothelial cell permeability

Irena Krgal:?2, Radu Tamaian3#, Sylvie Mercier?, Celine Boby®, Christine Morand?, Marija Glibetic!, Dragan Milenkovic?®
Centre of Research Excellence in Nutrition and Metabolism, Institute for Medical Research, University of Belgrade, Belgrade,
Serbia; 2French National Institute for Agricultural Research, University of Clermont Auvergne, Clermont-Ferrand, France;
3National Institute for Research and Development for Cryogenic and Isotopic Technologies, RAmnicu Valcea, Romania; 4SC
Biotech Corp SRL, Ramnicu Valcea, Romania; SUniversity Clermont Auvrgne, INRA, VetAgro Sup, UMR Herbivores,
Metabolism Exploration Platform, Clermont-Ferrand, France; ®Department of Internal Medicine, School of Medicine, University
of California Davis, Davis, United States of America

Cardioprotective effects of anthocyanins, phytochemicals present in berries, are partly attributed to their ability to improve
endothelial function. Still, the underlying mechanisms are not fully understood. This study aimed to examine the effect of
anthocyanins and their metabolites on endothelial cell function and decipher underlying molecular mechanisms using omics
approaches.

Primary endothelial cells were exposed to a mixture of delphinidin-3-glucoside, peonidin-3-glucoside, cyanidin-3-glucoside,
cyanidin-3-galactoside, cyanidin-3-arabinoside and metabolite 4-hydroxybenzaldehyde or a mixture of vanillic acid,
protocatechuic, hippuric and ferulic acid at physiologically relevant concentrations. Inflammation was induced and monocytes
added to assess adhesion and transmigration. Gene and miRNA expression, molecular docking and cell-signalling protein
phosphorylation were examined.

Anthocyanins and their metabolites reduced monocyte adhesion and transendothelial migration. Transcriptomic analysis showed
that these compounds modulated the expression of genes involved in the regulation of cell-cell adhesion, cytoskeleton organisation
or focal adhesion. Bioinformatics analyses of gene expression data identified potential transcription factors involved in the observed
nutrigenomic effect and signalling proteins regulating their activity. Molecular docking revealed cell-signalling proteins to which
these bioactives may bind to and potentially affect their activity and activation of downstream signalling proteins and transcription
factors, the effects in agreement with the results of Western blot analysis. Tested compounds also modulated the expression of
microRNAs, especially those involved in regulation of endothelial permeability, contributing to the observed changes in endothelial
function.

Results of this study showed endothelial-protective properties of anthocyanins and their metabolites and deciphered underlying
multi-target and multi-layered mode of action.
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Uklanjanje alkohola crvenom vinu ¢ini ga korisnim napitakom za obolele od hipertenzije

Nevena Mihailovic-Stanojevict Katarina Savikin?, Jelena Zivkovic?, Gordana Zdunic?, Zoran Miloradovic!, Jelica
Grujic-Milanovic?, Milan Ivanov?, Danijela Karanovic!, Una-Jovana Vajict, Djurdjica Jovovict
1Grupa za kardiovaskularnu fiziologiju, Instituta za medicinska istrazivanja, Univerziteta u Beogradu, Dr Subotica
4, P. O. Box 102,Beograd, Srbija. Serbia. 2Institut za proucavanje lekovitog bilja “Dr. Josif Panci¢”, Tadeusa
Koscuska 1, 11000 Belgrade, Serbia.

U kardiovaskularnim bolestima, povisen pulsni pritisak (PP) predstavlja nezavisan faktor rizika za loSu prognozu
ishoda bolesti. U esencijalnoj hipertenziji inverzno koreliSe sa niskim nivoom magnezijuma detektovanog u plazmi.
Kako polifenolna jedinjenja iz vina ispoljavaju blagotvorno dejstvo u brojnim hroni¢nim oboljenjima ukljucujuci i
hipertenziju, cilj ove studije bio je da ispita efekte uklanjanja alkohola iz vina Prokupac na njegov polifenolni sastav
i uticaj dealkoholizacije na PP i nivo magnezijuma u spontano hipertenzivnih pacova (SHR). HPLC-DAD analizama
su kvantifikovani antocijani i polifenoli razli¢iti od antocijana zastupljenih u predmetnom vinu. U in vivo studiji, SHR
kontrola je dobijala cesmenu vodu, a druge dve grupe su dobijale vino ili vino kome je uklonjen alkohol (AFW)
gavazom, tokom 4 nedelje eksperimenta. Anesteziranim Zivotinjama meren je krvni pritisak direktnom metodom,
preko katetera plasiranog u femoralnu arteriju povezanog sa uredjajem Cardiomax Ill. Biohemijski parametri u
uzorcima krvi odredjivani su pomocu automatskog analizatora. Uklanjanje alkohola statisticki znacajno je povecalo
prisustvo nekih, ali ne svih komponenti vina. Najzastupljeniji antocijan u ovom vinu bio je malvidin-3-O-glukozid,
dok su druga polifenolna jedinjenja kao $to su elagna kiselina, resveratrol ili kvercitrin bila prisutna u znatno nizim
koncentracijama. Hroniéni unos AFW znacajno je smanjio srednji arterijski krvni pritisak i eliminisao $tetne efekte
alkohola na PP SHR. Obe vrste vina su povecale koncentraciju magnezijuma u plazmi (koji se moze ponasati kao
mimetik kalcijum antagonista), ali samo u AFW grupi je ovo poveéanje nivoa magnezijuma pratilo i zna¢ajno
smanjenje PP i srednjeg arterijskog pritiska. Uklanjanje alkohola iz vina eliminiSe PP, vazan faktor rizika za nastanak
kardiovaskulaskularnih komplikacija, promovisu¢i AFW kao korisan napitak kod hipertenzivnih subjekata.

Dealcoholized red wine as a useful beverage of hypertensive subjects

Nevena Mihailovic-Stanojevic!, Katarina Savikin?, Jelena Zivkovic?, Gordana Zdunic?, Zoran Miloradovic?, Jelica
Grujic-Milanovic?, Milan Ivanov?, Danijela Karanovic!, Una-Jovana Vajic?, Djurdjica Jovovict
1University of Belgrade, Institute for Medical Research, Dr Subotica 4, 11000Belgrade, Serbia. 2Institute for
Medicinal Plant Research “Dr. Josif Panci¢”, Tadeusa Koscuska 1, 11000 Belgrade, Serbia.

Increased pulse pressure (PP) is an independent risk factor for poor outcome in cardiovascular disease, and inversely
correlates with low plasma magnesium values in essentially hypertensive patients. Polyphenolic compounds from
wine showed beneficial effects in numerous chronic diseases including hypertension. The present study examines the
effects of the removal of alcohol from the wine Prokupac to its polyphenolic composition, as well as their influence
on PP and magnesium level in spontaneously hypertensive rats (SHR). HPLC-DAD analysis of Prokupac wine
anthocyanin and non-anthocyanin compounds were performed. In the in vivo part of the study SHR were divided in
3 groups: control SHR received tap water, while other two groups received 1ml/day wine or alcohol-free wine (AFW)
by gavage, throughout the 4-week experimental period. Blood pressure was measured in anesthetized rats directly
through a femoral artery catheter connected to physiological data acquisition system (Cardiomax I11). Blood samples
were collected and biochemical parameters were measured using an automatic Cobas integra 400 plus analyzer. The
dealcoholization process increases the concentrations of some but not all individual red wine components. The most
abundant anthocyanin in this wine was malvidin-3-O-glucoside, while other polyphenolic compounds such as ellagic
acid, resveratrol or quercitrin were present in much lower concentrations. Chronic intake of AFW significantly reduced
mean arterial blood pressure and eliminates adverse effects of alcohol on PP in SHR. Consumption of both types of
wine increased plasma magnesium concentration (could mimic calcium channel antagonists), but only in the AFW
group it was followed with the significant reduction of mean and PP. Removing alcohol from wine eliminates
cardiovascular risks, and promotes AFW as a useful beverage in hypertensive subjects.
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Prirodni polifenoli, rezveratrol i naringenin, inhibiraju patoloske kontrakcije miometrijuma

Radmila Novakovi¢!, Nebojsa Radunovi¢?, Jovana Rajkovié?!, Vladimir Boki¢!, Helmut Heinle3, Milos
Gostimirovié!, Ljiljana Gojkovi¢-Bukarica®
YUnstitut za farmakologiju, klini¢ku farmakologiju i toksikologiju, Medicinski fakultet, Univerzitet u Beogradu,
Beograd, Srbija. 2Klinika za ginekologiju i akuserstvo, Klinicki centar Srbije, Beograd, Srbija. SInstitut za
fiziologiju, Univerzitet u Tibingenu, Tibingen, Nemacka.

Prirodni polifenoli prisutni su u velikom broju biljnih vrsta. Posebni izvori resveratrola su grozde i crveno vino, a
naringenina grejpfrut, njegov sok, hmelj i pivo. Tokom poslednje decenije, resveratrol je u fokusu nau¢nog i opSteg
interesovanja kao supstanca koja ima anti-tumorska, antiinflamatorna, kardio-zastitna svojstva. U proteklih deset
godina, resveratrol se nalazi u centru paznje kao "jedan molekul - mnogo meta". Naringenin pripada flavonoidima.
Efekti naringenina nisu istraZeni. Patoloska kontraktilnost uterusa uzrokuje znacajne poremecaje kao $to su spontani
pobacaj, preterminski porodaj, neplodnost. Ciljevi ove studije bili su istraZivanje moguceg inhibitornog efekta
polifenola u nekoliko eksperimentalnih modela kontrakcija gravidne i negravidne materice.

Zivotinje koje su koridéene u eksperimentima bile su zenske Wistar pacova. Humani uzorci miometrijuma dobijeni su
od pacijentkinja u 37-39 nedelje gestacije tokom porodaja operacijom. Uzorci su montirani u organska kupatila za
izolovane organe i merena je izometrijska tenzija. Resveratrol i naringenin su kumulativno dodavani u kupatilo za
izolovane organe. Uticaji polifenola ispitani su na spontanim ritmi¢kim kontrakcijama, faznim i toni¢nim
kontrakcijama indukovanim oksitocinom.

Rezultati pokazuju da resveratrol izaziva snazne inhibitorne efekte na spontane i indukovane kontrakcije zivotinjske i
ljudke materice. Naringenin koncentracijski- zavisno inhibira sve modele kontrakcija. Srednja efektivha koncentracija
naringenina bila je sli¢na za sve modele kontrakcija, $to sa resveratrolom nije bio slu¢aj. Resveratrol je pokazao
statisti¢ki znacajno vecu potentnost od naringenina na svim modelima kontrakcija.

U zaklju¢ku moze se reéi da je pokazano da resveratrol i naringenin imaju veliki potencijal da se koriste u prevenciji
i leCenju abnormalne i neZeljene kontraktilnosti uterusa, kao $to je slucaj sa dismenorejom i prvremenim porodajem.

Natural polyphenols, rezveratrol and naringenin, inhibit pathological contractions of the myometrium

Radmila Novakovi¢!”, Nebojsa Radunovi¢?, Jovana Rajkovi¢t, Vladimir Doki¢?, Helmut Heinle?, Milog
Gostimirovi¢!, Ljiljana C Gojkovié¢-Bukarica?
YInstitute of Clinical Pharmacology, Pharmacology and Toxicology, Medical Faculty, University of Belgrade,
Belgrade, Serbia. ?Institute of Gynecology and Obstetrics, Clinical Center of Serbia, Belgrade, Serbia. ®Institute of
Physiology, University of Tuebingen, Tuebingen, Germany.

Natural polyphenols are present in the large number of plant species. As special sources of resveratrol are grapes and
red wine, and sources of naringenin are grapefruit, its juice, hop and beer. It has been shown that resveratrol possess
anti-cancer, anti-inflammatory, cardio-protective properties. Resveratrol is found in the focus of scientific and public
interest as a substance like “one molecule-many targets”. The effects of naringenin have not been investigated. The
abnormal contractility of myometrium cause important disorders such as spontaneous miscarriage or preterm birth,
implantation failure, infertility. The aims of this study were to investigate the possible inhibitory effect of polyphenols
in several experimental models of contractions of pregnant and non-pregnant uterus.

The animals used in the experiments were virgin female Wistar rats. Myometrial samples were obtained from
nonlaboring women (37—-39 weeks gestation) undergoing elective cesarean sections. Samples were mounted into the
bath for isolated organs for recording isometric tension. Resveratrol and naringenin were added cumulatively to the
bath for isolated organs. The effects of polyphenols were investigated on the spontaneous rhythmic contractions,
oxytocin-induced phasic and tonic contractions.

The results show that resveratrol exerts potent inhibitory effect on the spontaneous and induced contractions of non-
pregnant rat uterus and human pregnant uterus. Naringenin in concentration dependent manner inhibited contraction
of animal and human uterus, too. Mean effective concentrations of naringenin were similar for all models, which was
not the case by the resveratrol. Resveratrol showed statistically significantly higher potency of naringenin on all
models of contractions.

In conclusion, we have shown that resveratrol and naringenin have great potential to be used in the prevention and
treatment of abnormal and undesirable uterine contractility, as in the case of dysmenorrhea and premature births.
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Mehanizam vazorelaksacije humane unutra$nje mamilarne arterije izazvane epikatehinom
2,3

Aleksandra Novakovié!, Marija Marinko!, Goran Jankovi¢!, Predrag Milojevié¢?2, Ivan Stojanovié?®3, Dragoslav Nenezi¢??,
Vladimir Kanjuh?, Qin Yang®, Guo-Wei He®
!Katedra za farmakologiju, Farmaceutski fakultet, Univerzitet u Beogradu, Beograd, Srbija
2 Medicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija
3 Institut za kardiovaskularne bolesti ., Dedinje*, Beograd, Srbija
4Srpska akademija nauka i umetnosti (SANU), Beograd, Srbija
STEDA Internacionalna bolnica za kardiovaskularne bolesti, Tianjin, Kina

Epidemioloske studije su pokazale da je redovna upotreba hrane i pi¢a bogatih flavanolima, kao $to su kakao, jabuke, crveno grozde
i crveno vino, povezana sa smanjenim rizikom od kardiovaskularnih bolesti. Kardioprotektivni efekat epikatehina, kao glavnog
aktivnog sastojka hrane bogate flavanolima, delom se moZe pripisati njegovom vazodilatatornom, antioksidativnom,
antiproliferativnom i antiagregacionom dejstvu. Ta¢ni mehanizmi kojima epikatehin izaziva vazodilataciju jo§ uvek nisu
razjasnjeni.

Ova studija imala je za cilj ispitivanje vazorelaksantnog dejstva epikatehina na izolovanoj unutra§njoj mamilarnoj arteriji (HIMA)
i definisanje mehanizama ove relaksacije.

Segmenti HIMA uzimani su od pacijenata tokom bajpas operacija i ispitivani u vodenom kupatilu.

Epikatehin je izazvao koncentracijski-zavisnu relaksaciju HIMA prekontrahovane fenilefrinom. 4-Aminopiridin i margatoksin,
blokatori Kv kanala, i glibenklamid, blokator Katp kanala, delimi¢no su inhibirali epikatehinom izazvanu relaksaciju HIMA, dok
je iberiotoksin, selektivni blokator BKca, potpuno blokirao relaksaciju. Epikatehin je delimi¢no relaksirao HIMA kontrahovanu
dodatkom 80 mM K*, ali je izazvao punu relaksaciju arterijskih prstenova kontrahovanih fenilefrinom i kofeinom u medijumu bez
Ca?*. Tapsigargin, inhibitor Ca**-ATPaze sarkoplazmatskog retikuluma, blago je inhibirao relaksaciju HIMA kontrahovane
fenilefrinom.

Ovi rezultati pokazuju da epikatehin izaziva snaznu endotel-nezavisnu relaksaciju HIMA kontrahovane fenilefrinom. U mehanizam
ove relaksacije ukljuceni su 4-aminopiridin- i margatoksin-senzitivni Kv kanali, kao i BKca i Katp kanali. Osim toga, izgleda da
epikatehin moZe da inhibira ulazak ekstraéelijskog Ca?*, ali i da utie na oslobadanje intraéelijskog Ca?* i njegovo ponovno
preuzamanje u sarkoplazmatski retikulum.

Mechanism underlying the vasorelaxation of human internal mammary artery induced by epicatechin

Aleksandra Novakovic?, Marija Marinko?, Goran Jankovic!, Predrag Milojevic?3, lvan Stojanovic?3, Dragoslav Nenezic??,
Vladimir Kanjuh?, Qin Yang®, Guo-Wei He®
!Department of Pharmacology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia
2Faculty of Medicine, University of Belgrade, Belgrade, Serbia
3Institute for Cardiovascular Diseases “Dedinje”, Belgrade, Serbia
4Academy of Sciences and Arts, Belgrade, Serbia
STEDA International Cardiovascular Hospital, Tianjin, China

Epidemiological studies have provided evidence that the regular consumption of flavanol-rich foods and beverages, such as cocoa,
apples, red grapes and red vine, is associated with reduced risk of cardiovascular diseases. Cardioprotective effects of epicatechin,
as the main bioactive constituent of flavanol-rich food, might be attributed, in part, to its vasodilatory, antioxidant, antiproliferative
and anti-aggregation effect. The exact mechanisms by which epicatechin causes vasodilation are still unclear.

The present study aimed to investigate relaxant effect of epicatechin on the isolated human internal mammary artery (HIMA) and
its underlying mechanisms.

The HIMA segments were collected from patients undergoing coronary artery bypass grafting and studied in organ baths.
Epicatechin induced a concentration-dependent relaxation of HIMA pre-contracted by phenylephrine. Four-aminopyridine and
margatoxin, blockers of Kv channels, and glibenclamide, a selective Kare channels blocker, partly inhibited the epicatechin-induced
relaxation of HIMA, while iberiotoxin, a most selective blocker of BKca, abolished the relaxation. Epicatechin partially relaxed
HIMA pre-contracted by 80 mM K*, while induced complete relaxation of rings pre-contracted by phenylephrine and caffeine in
Ca?*-free medium. Thapsigargin, a sarcoplasmic reticulum Ca?*-ATPase inhibitor, slightly antagonized epicatechin-induced
relaxation of HIMA pre-contracted by phenylephrine.

These results suggest that epicatechin induces strong endothelium-independent relaxation of HIMA pre-contracted by
phenylephrine whilst 4-aminopyridine- and margatoxin-sensitive Kv channels, as well as BKca and Kate channels, mediate this
relaxation. In addition, it seems that epicatechin could inhibit influx of extracellular Ca?*, interfere with intracellular Ca®* release
and re-uptake by the sarcoplasmic reticulum.
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Dohrana ekstraktom lista masline, Olea europaea L., pobolj$ava oksidativni status i lipidni profil u
eksperimentalnoj hroni¢noj bubreznoj bolesti

Karanovi¢ Danijela, Gruji¢-Milanovi¢ Jelica, Miloradovi¢ Zoran, Ivanov Milan, Vaji¢ Una-Jovana, Jovovié¢
DPurdica, Mihailovié¢-Stanojevi¢ Nevena
Institut za medicinska istrazivanja, Univerzitet u Beogradu, Srbija

Oksidativni stres, udruzen sa hiperlipidemijom, ima vaznu ulogu u progresiji fokalno segmentne glomerulosleroze
(FSGS). Ekstrakt lista masline-OLE bogat je fenolnim jedinjenjima koja poseduju antioksidativna i antihiperlipemi¢na
svojstva. U ovom istrazivanju ispitivali smo efekte hroni¢ne primene OLE na oksidativni stres i lipidni profil kod
spontano hipertenzivnih pacova (SHR, starosti 24-nedelje) sa eksperimentalno izazvanom FSGS. Zenke kontrolne
grupe (CON) su primile fizioloski rastvor, dok su pacovi u grupama FSGS i FSGS+OLE primili adrijamicin (2 mg/kg
telesne mase i.v.) dva puta u intervalu od 3 nedelje. Zatim su pacovi u grupi FSGS+OLE dobijali OLE 80 mg/kg/dan
gavazom tokom 6 nedelja. Analizirani su lipidni status, aktivnosti SOD-superoksid dismutaze, CAT-katalaze i GPx-
glutation peroksidaze u eritrocitima i lipidna peroksidacija u plazmi eksperimentalnih Zivotinja. Koncentracija
ukupnog holesterola, LDL-holesterola i triglicerida bile su zna¢ajno povecane u plazmi pacova FSGS grupe (p<0,001)
u poredenju sa kontrolnim zivotinjama. U grupi FSGS+OLE vrednosti ovih parametara bile su znacajno smanjene u
poredenju sa FSGS grupom, tako da se nisu znacajno razlikovale od vrednosti u kontrolnoj grupi. Aktivnosti
antioksidativnih enzima u eritrocitima pacova FSGS grupe bile su sli¢ne aktivnostima izmerenim u kontrolnoj grupi.
U eritrocitima pacova FSGS+OLE grupe OLE tretman znacajno je povecao aktivnosti SOD i GPx u poredenju sa
vrednostima izmerenim u FSGS i kontrolnoj grupi. U poredenju sa kontrolnom grupom, lipidna peroksidacija u plazmi
znacajno je povecana kod pacova FSGS grupe (p<0,01). OLE tretman znacajno je smanjio lipidnu peroksidaciju
plazme (p<0,001) u poredenju sa FSGS grupom, a do nivoa kao u kontrolnoj grupi.

Sestonedeljna primena ekstrakta lista masline u ishrani SHR sa FSGS dovela je do pobolj$anja oksidativnog i lipidnog
statusa $to predstavlja dobar osnov za usporavanje progresije hroniéne bubrezne bolesti.

Consumption of Olea europaea L. leaf extract improves oxidative status and lipid profile in
experimental chronic kidney disease

Karanovi¢ Danijela, Gruji¢-Milanovic¢ Jelica, Miloradovi¢ Zoran, Ivanov Milan, Vaji¢ Una-Jovana, Jovovié¢
DPurdica, Mihailovié¢-Stanojevi¢ Nevena
Institute for Medical Research, University of Belgrade, Serbia

Oxidative stress plays an important role in the development and progression of focal segmental glomerulosclerosis
(FSGS). Hyperlipidemia is commonly present in FSGS. Olea europaea L. leaves are rich in phenolic compounds that
are known to possess antioxidant and antihypercholesterolemic properties. In this study we investigated the effects of
chronic Olea europaea L. leaf extract (OLE) treatment on oxidative stress and lipid profile in spontaneously
hypertensive rats (SHR) with experimental FSGS. Females SHR (24-week-old) were divided in three groups. Control
rats (CON) received vehicle, while FSGS, FSGS+OLE groups received adriamycin (2 mg/kg body weight i.v.) twice
in 3-week-interval. After the second injection, FSGS+OLE received OLE 80 mg/kg/day by gavage for 6 weeks. Lipid
status in plasma, antioxidant enzymes activities (SOD-superoxide dismutase, CAT-catalase, and GPx-glutathione
peroxidase) in erythrocytes, and plasma lipid peroxidation were analyzed. Plasma total cholesterol, LDL-cholesterol
and triglicerides were significantly increased in FSGS group (p<0.001) compared to control. In FSGS+OLE group
OLE treatment significantly reduced these values compared to FSGS group, to the level not significantly different
from control. Antioxidant enzymes activities in erythrocytes in FSGS group were similar to the control group. SOD
and GPx activities in erythrocytes were significantly increased in FSGS+OLE group compared to FSGS and control
group. Plasma lipid peroxidation was significantly increased in FSGS group (p<0.01) compared to control. OLE
treatment significantly decreased plasma lipid peroxidation (p<0.001) compared to FSGS, to the level as in control
group.

Chronic consumption of Olea europaea L. leaf extract in SHR with FSGS improves oxidative status and lowers plasma
triglycerides and high cholesterol, presenting a good basis for slowing down the progression of chronic kidney disease.


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

UNIFood Conference &

Predavanje i usmene prezentacije u okviru sekcija/Lecture and oral presentation within sections YHH
HRANA | ZDRAVLJE / FOOD AND HEALTH Vb

‘\\e,"‘
HZ8 /FH8 u/O UNTFOOD

Povezanost otpora u karotidnoj arteriji i endogene antioksidativne odbrane sa arterijskim
pritiskom nakon unosa majkine dusice, u hipertenziji i normotenziji

Zoran Miloradovi¢!, Nevena Mihailovié-Stanojevié!, Milan Ivanov?,Branko Bugarski?, Jelica Gruji¢ Milanovi¢!, Una
Jovana Vaji¢!, Danijela Karanovié¢!, Drazenka Komes®, Durdica Jovovi¢!

YUniverzitet u Beogradu, Institut za medicinska istraZivanja, Grupa za kardiovaskularnu fiziologiju,Beograd, Srbija.
2Univerzitetuf Beogradu, Fakultet za tehnologiju i metalurgiju, Katedra za hemijsko inzinjerstvo, Beograd, Srbija.
3Sveuciliste u Zagrebu, Prenrambeno-biotehnoloski fakultet, Laboratorij za tehnologiju ugljikohidrata i konditorskih
proizvoda, Zagreb, Hrvatska

Prethodne studije su pokazale pozitivhu korelaciju rizika za nastanak kardiovaskularnih bolesti (i dijametra arterija) sa
visokim krvnim pritiskom (KP). Mi smo nedavno prikazali negativnu povezanost aktivnosti enzima hem oksigenaze-1 i
ukupnog vaskularnog otpora sa srednjim KP kod hipertenzivnih, ali ne i normotenzivnih pacova, tretiranih vodenim
ekstraktom majkine dusice (MD, Thymus serpyllum L.). U ovoj studiji smo analizirali uticaj akutne primene MD na
karotidnu hemodinamiku (karotidni: protok krvi-KPK i otpor-KO) i korelirali te parametre sa endogenom antioksidativnom
odbranom pacova sa urodenom hipertenzijom (HP), kao i pacova sa normotenzijom (NP). Kontrolni HP i NP su dobijali
fizioloski rastvor (FR), dok su MDHP I MDNP dobijali MD u FR (100mg/kg i.v.) KPK je meren anesteziranim pacovima,
postavljanjem ultrazvuéne sonde oko arterije, uz kontinuirano pracenje KP na Cardiomax III uredaju, dok je KO izracunavan
deljenjem KP sa KPK. U uzorcima krvi je odredivan bilirubin, kao i aktivnosti superoksid dismutase, katalaze i glutation
peroksidaze u eritrocitima. MD je smanjila KPK i povecala bilirubin u plazmi NP, bez da je imala uticaj na KO, srednji KP
ili antioksidativne enzime. HP su imali poveéan KO u poredenju sa NP (p<0.001), $to je bilo u pozitivnoj korelaciji sa KP
(r=0.8825; p<0.001). Nakon tretmana MD, KO je bio znacajno smanjen kod HP (p<0.05). Aktivnost glutation peroksidaze
je bila smanjena kod HP u poredenju sa NP. Tretman MD to nije promenio, niti je uticao na superoksid dismutazu, ali je 3
puta povecao katalaznu aktivnost. Kod netretiranih i MD tretiranih HP, korelacija izmedu KO i KP je bila: r=0.7061; p=0.01,
dok su korelacije katalazne aktivnosti i bilirubina sa srednjim KP bile r=- 0.6178; i r= - 0.9249; p=0.000.Prikazani rezultati
promovisu MD kao vazorelaksantnu biljku, sposobnu da normalizuje hemodinaske parametre u karotidnoj arteriji.

Correlation of resistance in the carotid atrery and endogenous antioxidant defence with
arterial pressure in responce to wild thyme: hypertension versus normotension

Zoran Miloradovié!, Nevena Mihailovi¢-Stanojevi¢t, Milan Ivanov?, Branko Bugarski?, Jelica Gruji¢ Milanovié', Una
Jovana Vaji¢', Danijela Karanovié?, Drazenka Komes®, Durdica Jovovi¢!
tUniversity of Belgrade, Institute for Medical Research, Group for Cardiovascular Physiology, Belgrade, Serbia.
2University of Belgrade, Faculty of Technology and Metallurgy, Department of Chemical Engineering, Belgrade, Serbia.
University of Zagreb, Faculty of Food Technology and Biotechnology, Laboratory for Carbohydrates and Confectionary
products, Zagreb, Croatia

Previous studies have shown association between cardiovascular disease risk factors and carotid artery diameter which is
positively correlated with high blood pressure (BP). Recently, we shown marked negative correlation between heme
oxigenase-1 enzyme activity and mean BP, as well as total vascular resistance in hypertensive, but not normotensive rats
treated with aqueous extract from wild thyme (WT, Thymus serpyllum L.). Here we analyzed the effects of acute WT
application on carotid haemodynamics (carotid blood flow-CBF, carotid vascular resistance-CVR) and correlation of these
parameters with endogenous antioxidant defense of spontaneously hypertensive rats (SHR) and normotensive Wistar (WR)
counterparts. Control SHR and WR received vehicle, and SHRWT and WRWT received WT (100mg/kg i.v.).CBF was
measured in anesthetized rats by placing an ultrasound probe around artery with continuous registration of mean BP on
Cardiomax 11, while CVR was calculated by devoting MBP and CBF. Blood samples were collected for the determination
of plasma bilirubin concentration, and erythrocytes activity of superoxide dismutase, catalase and glutathione peroxidase.
WT reduced CBF and elevates plasma bilirubin in WR, without affecting CVR, mean BP or antioxidant enzymes. SHR
showed increased CVR compared to WR (p<0.001)which was in positive correlation to mean BP (r=0.8825, p<0.001), and
became significantly reduced after WT in hypertensive rats (p<0.05).Glutathione peroxidase activity was reduced in SHR
vs. WR. In SHRWT it did not change, but catalase increased up to 3 fold, while superoxide dismutase remained as in SHR
group. In SHR (vehicle and WT treated) the correlation between CVR and mean BP was r=0.7061 with p=0.01, while
correlations between catalase, and plasma bilirubin vs. mean BP were r=-0.6178 with p=0.032, and r=- 0.9249 with
p=0.000.These results promote WT as a vasorelaxant herb capable to normalized carotid artery haemodynamics.
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Efekat ekstrakta lista masline (Olea europaea L. )u odnosu na oleuropein u eksperimentalnoj
hipertenziji

Milan lvanov?, Nevena Mihailovic-Stanojevic!, Dragana Dekanski?, Zoran Miloradovic?, Jelica Grujic-Milanovic?,
Una-Jovana Vajic?, Danijela Karanovic!, Djurdjica Jovovic?
'Grupa za kardiovaskularnu fiziologiju, Instituta za medicinska istrazivanja, Univerziteta u Beogradu, Dr Suboti¢a
4, P. O. Box 102, Beograd, Srbija. 2Grupa za Biomedicinska istrazivanja, Institut za istraZivanje i razvoj, Galenika
a.d., Pasterova 2, Beograd, Srbija

Ekstrakt lista masline-OLE (Olea europaea L.) je bogat flavonoidima, oleuropeozidima i zasi¢enim fenolima. Njegova
antioksidativna svojstva, koja vode do sniZenja lipidne peroksidacije u krvi i organima, pripisuju se visokom sadrzaju
(~20%) oleuropeina (OP) i njegovog derivata hidroksitirozola. Pored antioksidativnog potencijala ova jedinjenja
pokazuju, kako antihipertenzivna svojstva, tako i sposobnost snizavanja holesterola u krvi. Cilj ove studije je bio da
ispita doprinos OP (10mg/kg) efektima OLE (50mg/kg) na hemodinamske parametre (krvni pritisak, sr¢anu funkciju),
lipidni status i oksidativni stres kod pacova sa urodenom hipertenzijom (SHR). Koristili smo 24 nedelje stare, muske
pacove podeljene u tri eksperimentalne grupe. Hemodinamski parametri su mereni pre i posle intravenskog tretmana
sa fizioloskim rastvorom, OLE ili OP. Uzorci krvi su sakupljani nakon hemodinamskih merenja. Sistolni, dijastolni,
pulsni i srednji krvni pritisak, kao i minutni volumen srca, normalizovani su nakon akutnog tretmana OLESO0, ali ne i
sa OP10. Dolazi do znacajnog sniZenja lipidne peroksidacije u obe tretirane grupe (OLES0 i OP10) u poredenju sa
kontrolnom grupom SHR. Nije bilo razlike u nivou triglicerida izmedu kontrolne grupe i grupe OLE50, dok je tretman
oleuropeinom znacéajno snizio trigliceride u odnosu na kontrolnu grupu (p < 0.001), kao i u poredenju sa grupom
OLES0 (p<0.001). Glavni cinilac ovog standardizovanog ekstrakta, OP, ne uti¢e na sistemsku hemodinamiku,
ukazujué¢i da su druge komponente ovog ekstrakta odgovorne za promene u srcanoj funkciji kod SHR, dok
antioksidativni potencijal OP, kao i njegova sposobnost da poboljsa lipidni profil su doprinos OP u
kardioprotektivnim svojstvima ovog ekstrakta

Effects of Olea europaea L. leaf extract versus oleuropein in experimental hypertension

Milan Ivanov!, Nevena Mihailovic-Stanojevict, Dragana Dekanski?, Zoran Miloradovic?, Jelica Grujic-Milanovic?,
Una-Jovana Vajic?, Danijela Karanovic!, Djurdjica Jovovic!
Department of Cardiovascular Physiology, Institute for Medical Research, University of Belgrade, Dr Subotiéa 4,
P. O. Box 102, Belgrade, Serbia. 2Biomedical Research, R & D Institute, Galenika a.d., Pasterova 2, Belgrade,
Serbia

Olea europaea L. leaf extract (OLE) is reach in flavonoids, oleuropeosides and substituted phenols. Its antioxidant
properties that lead to reduction of lipid peroxide accumulation in blood and other target organs, have been attributed
to the high content (~20%) of oleuropein (OP) and its derivative hydroxytyrosol. Beside this antioxidative potential,
these compounds showed antihypertensive and hypocholesterolemic properties. The aim of the present study was to
evaluate the contribution of OP (10mg/kg) to the effects of the OLE (50mg/kg) on haemodynamic parameters (blood
pressure, cardiac performances), lipid status and oxidative stress in spontaneously hypertensive rats (SHR). We used
24 weeks old male spontaneously hypertensive rats (SHR), divided into three experimental groups. Haemodynamic
parameters were measured in anesthetized rats before and after i.v. saline, OLE or OP treatment, and blood samples
were collected after haemodynamic measurements. Systolic, diastolic, pulse and mean blood pressure, as well as
cardiac output was normalized after the administration of OLES5O0, but not OP10. There was a significant reduction of
plasma lipid peroxidation in both, OLE50 and OP10 compared to control SHR. There was no difference in triglyceride
levels between the control group and the group OLES50, while OP10 showed significantly lower levels of triglycerides
in plasma compared to the control group (p < 0.001), as well as compared to OLE50 group (p<0.001).The main
constituent of this standardized extract, OP, do not affect systemic haemodynamics, indicating that other components
of OLE are responsible for changes of cardiac function in SHR. The antioxidative potential, but also the ability of OP
to improve the lipid profile enables it to act as cardioprotectant.
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Efekti primene Lactobacillus rhamnosus LA68 na sastav masnih kiselina organa u uslovima standardne i
ishrane sa visokim sadrZajem masti- studija na Zivotinjama

Nevena Ivanovié!, Brizita Pordevié!, Ivana Puri¢i¢! Sladana Sobaji¢!, Rajna Mini¢?
IKatedra za bromatologiju, Univerzitet u Beogradu — Farmaceutski fakultet
20dsek za naucno-istrazivacki rad, Institut za virusologiju, vakcine i serume, Torlak

U literaturi postoje podaci koji ukazuju da primena odredenih bakterija mle¢ne kiseline, a medu njima i laktobacila,
uti¢e na masnokiselinski sastav organa kao $to su jetra, mozak i adipozno tkivo, a primecena je i razlika u ispoljenom
efektu u odnosu na primenjeni soj. Cilj ove studije je bio da se ispita efekat odredenog soja laktobacila, L. rhamnosus
LAG68, na sastav masnih kiselina jetre i mozga kako u uslovima standardne ishrane, tako i uslovima ishrane sa visokim
sadrzajem masti (VSM) kod miSeva soja C57BL/6. Rezultati odredivanja sastava masnih kiselina u ukupnim lipidima
jetre nakon standardne ishrane pokazuju da je primena L. rhamnosus LA68 tokom 4 nedelje pokazuju statisticki
znacajno povecanje sadrzaja palmitoleinske kiseline (1,36+0,24% vs 0,92+0,28%, p<0,05) u odnosu na kontrolnu
grupu, uz tendenciju povecanja sadrzaja omega-3 masnih kiselina, alfa-linoleinske (ALA) i eikozapentaenske kiseline
(EPA). Rezultati odredivanja sastava masnih kiselina u ukupnim lipidima mozga pokazuju da primena L. rhamnosus
LA68 dovodi do poveéanja sadrzaja palmitinske (18,28+2,78% vs 21,49+1,27%, p<0,05), stearinske (15,33+2,86%
vs 21,04+2,17%, p<0,05), kao i arahidonske (AHA) (10,24+0,61 vs 12,03+0,66%, p<0,05) i dokozaheksaenske
kiseline (DHA) (16,30+0,88% vs 19,08+0,87%, p<0,05) u odnosu na kontrolnu grupu. Primena L. rhamnosus LA68
tokom 12 nedelja u uslovima VSM ishrane dovela je do povecanja u sadrzaju odredenih zasi¢enih masnih kiselina u
jetri, ali bez razlike u ukupnim zasi¢enim masnim kiselinama u odnosu na kontrolnu grupu. Takode, uoceno je
znacajno povecanje u odnosu proizvoda i prekursora masnih kiselina omega-3 serije [(EPA+ DHA)/ALA)] (30,03 £
7,38% vs 18,81 + 6,77%, p<0,05), kao i smanjenja odnosa oleinske i stearinske kiseline u odnosu na kontrolnu grupu
(2,48+0,59 vs 3,68+1,86%, p<0,05). Za razliku od jetre, nije uoen efekat primene L. rhamnosus LA68 uz VSM
ishranu na sastav masnih kiselina mozga.

Prikazani rezultati jasno ukazuju da primena L. rhamnosus LA68 dovodi do razli¢itih promena u sastavu masnih
kiselina organa u zavisnosti od uslova ishrane $to upucuje na to da i ovaj aspekt modulacije sastava masnih kiselina
organa bi trebalo da bude intenzivnije proucavan

Effects of Lactobacillus rhamnosus LA68 administration on the fatty acid composition of the organs in the
conditions of standard and high fat diet regime—animal case study

Nevena Ivanovi¢!, Brizita Pordevi¢!, Ivana Puri¢i¢! Sladana Sobaji¢!, Rajna Mini¢?
1Department of Bromatology, Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, Belgrade, Serbia.? Department
of Research and Development, Institute of Virology, Vaccines and Sera,
Torlak, Vojvode Stepe 458, Belgrade, Serbia

In the literature, there are data indicating that application of certain lactic acid bacteria, and among them administration
of lactobacili, could affect the fatty acid composition of organs such as the liver, brain and adipose tissue, and that the
effects were strain-specific. Because of above mentioned, the aim of this work was to examine whether there is an
influence of lactobacilli administration on the fatty acid composition of the liver and the brain of C57BL/6 mice during
the standard diet and high-fat diet (HFD) regime.

The analysis of liver fatty acid profile during standard diet regime revealed that dietary intervention with L. rhamnosus
LAG68 during 4 weeks led to significant increase in palmitoleic acid (0.92+0.28% control versus 1.36+0.24%
experimental group, p<0.05), while omega-3 fatty acids, a-linolenic acid (ALA) and eicosapentaenoic acid (EPA)
were also increased, but not statistically significant (p>0.05). The results from analysis of the fatty acids compositon
in total brain lipids show that administration of L. rhamnosus LA68 led to an increase in level of palmitic (18.28
+2.78% versus 21.49+1.27%, p<0,05), stearic (15.33+2.86% versus 21.04+2.17%, p<0,05), arachidonic (AHA)
(10.24+0.61% versus 12.03+0.66%, p<0.05) and docosahexaenoic acid (DHA) (16.3+0.88 versus 19.08+0.87%,
p<0.05) compared to control group. Period of 12 weeks administration of L. rhamnosus LA68 in mice on HFD regime
resulted in significant changes only in certain saturated fatty acids abundance in the liver tissue but there were no
differences in total saturated fatty acids compared to the control group. We also found an increase in ration product
and precursors of fatty acids omega-3 series [(EPA+ DHA]/ALA)] (30.03 + 7.38% vs 18.81 + 6.77%, p<0,05) in the
liver, as well as the decrease in the ratio of oleic and stearic acid compared to the control group. Unlike the liver, there
were no significant changes in the fatty acid composition of brain tissue upon administration of L. rhamnosus LA68
in HFD regime. The results presented in this study show that host tissue fatty acid composition is influenced by oral
administration of L. rhamnosus LA68, depending on the diet regime. This suggests that aspect of host tissue
modulation by probiotic bacteria should be more extensively examined.
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Mehanizam vazorelaksacije humane unutrasnje mamilarne arterije izazvane epikatehinom

Aleksandra Novakovi¢!, Marija Marinko!, Goran Jankovi¢!, Predrag Milojevi¢?3, Ivan Stojanovi¢?3, Dragoslav
Nenezi¢>3, Vladimir Kanjuh*, Qin Yang®, Guo-Wei He®
!Katedra za farmakologiju, Farmaceutski fakultet, Univerzitet u Beogradu, Beograd, Srbija
2 Medicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija
3 Institut za kardiovaskularne bolesti ,, Dedinje “, Beograd, Srbija
4Srpska akademija nauka i umetnosti (SANU), Beograd, Srbija
STEDA Internacionalna bolnica za kardiovaskularne bolesti, Tianjin, Kina

Epidemioloske studije su pokazale da je redovna upotreba hrane i pi¢a bogatih flavanolima, kao $to su kakao, jabuke, crveno grozde
i crveno vino, povezana sa smanjenim rizikom od kardiovaskularnih bolesti. Kardioprotektivni efekat epikatehina, kao glavnog
aktivnog sastojka hrane bogate flavanolima, delom se moZe pripisati njegovom vazodilatatornom, antioksidativnom,
antiproliferativnom i antiagregacionom dejstvu. Ta¢ni mehanizmi kojima epikatehin izaziva vazodilataciju jo§ uvek nisu
razjasnjeni.

Ova studija imala je za cilj ispitivanje vazorelaksantnog dejstva epikatehina na izolovanoj unutra$njoj mamilarnoj arteriji (HIMA)
i definisanje mehanizama ove relaksacije.

Segmenti HIMA uzimani su od pacijenata tokom bajpas operacija i ispitivani u vodenom kupatilu.

Epikatehin je izazvao koncentracijski-zavisnu relaksaciju HIMA prekontrahovane fenilefrinom. 4-Aminopiridin i margatoksin,
blokatori Kv kanala, i glibenklamid, blokator Kate kanala, delimi¢no su inhibirali epikatehinom izazvanu relaksaciju HIMA, dok
je iberiotoksin, selektivni blokator BKca, potpuno blokirao relaksaciju. Epikatehin je delimi¢no relaksirao HIMA kontrahovanu
dodatkom 80 mM K*, ali je izazvao punu relaksaciju arterijskih prstenova kontrahovanih fenilefrinom i kofeinom u medijumu bez
Ca?*. Tapsigargin, inhibitor Ca**-ATPaze sarkoplazmatskog retikuluma, blago je inhibirao relaksaciju HIMA kontrahovane
fenilefrinom.

Ovi rezultati pokazuju da epikatehin izaziva snaznu endotel-nezavisnu relaksaciju HIMA kontrahovane fenilefrinom. U mehanizam
ove relaksacije ukljuéeni su 4-aminopiridin- i margatoksin-senzitivni Kv kanali, kao i BKca i Kate kanali. Osim toga, izgleda da
epikatehin moZe da inhibira ulazak ekstraéelijskog Ca?*, ali i da utie na oslobadanje intraéelijskog Ca?* i njegovo ponovno
preuzamanje u sarkoplazmatski retikulum.

Mechanism underlying the vasorelaxation of human internal mammary artery induced by epicatechin

Aleksandra Novakovic!, Marija Marinko?, Goran Jankovic?, Predrag Milojevic?3, Ivan Stojanovic?®, Dragoslav
Nenezic?3, Vladimir Kanjuh* Qin Yang®, Guo-Wei He®
!Department of Pharmacology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia
2Faculty of Medicine, University of Belgrade, Belgrade, Serbia
SInstitute for Cardiovascular Diseases “Dedinje”, Belgrade, Serbia
4Academy of Sciences and Arts, Belgrade, Serbia
STEDA International Cardiovascular Hospital, Tianjin, China

Epidemiological studies have provided evidence that the regular consumption of flavanol-rich foods and beverages, such as cocoa,
apples, red grapes and red vine, is associated with reduced risk of cardiovascular diseases. Cardioprotective effects of epicatechin,
as the main bioactive constituent of flavanol-rich food, might be attributed, in part, to its vasodilatory, antioxidant, antiproliferative
and anti-aggregation effect. The exact mechanisms by which epicatechin causes vasodilation are still unclear.

The present study aimed to investigate relaxant effect of epicatechin on the isolated human internal mammary artery (HIMA) and
its underlying mechanisms.

The HIMA segments were collected from patients undergoing coronary artery bypass grafting and studied in organ baths.
Epicatechin induced a concentration-dependent relaxation of HIMA pre-contracted by phenylephrine. Four-aminopyridine and
margatoxin, blockers of Kv channels, and glibenclamide, a selective Katp channels blocker, partly inhibited the epicatechin-induced
relaxation of HIMA, while iberiotoxin, a most selective blocker of BKca, abolished the relaxation. Epicatechin partially relaxed
HIMA pre-contracted by 80 mM K*, while induced complete relaxation of rings pre-contracted by phenylephrine and caffeine in
Ca?*-free medium. Thapsigargin, a sarcoplasmic reticulum Ca?*-ATPase inhibitor, slightly antagonized epicatechin-induced
relaxation of HIMA pre-contracted by phenylephrine.

These results suggest that epicatechin induces strong endothelium-independent relaxation of HIMA pre-contracted by
phenylephrine whilst 4-aminopyridine- and margatoxin-sensitive Kv channels, as well as BKca and Kate channels, mediate this
relaxation. In addition, it seems that epicatechin could inhibit influx of extracellular Ca?*, interfere with intracellular Ca®* release
and re-uptake by the sarcoplasmic reticulum.
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PredloZeni mehanizam uticaja oligosaharida dobijenih iz pektina na intestinalnu mikrobiotu

Srdjan Mileti¢!, Nikoleta Lugonja’, Aleksandra Nikoli¢ Kokié¢?, SneZana Spasi¢?
Univerzitet u Beogradu Institut za hemiju, tehnologiju i metalurgiju, NjegoSeva 12 Beograd
2Univerzitet u Beogradu Institut ,, Sinisa Stankovié¢“, Bulevar despota Stefana 142, Beograd

Intestinalni trakt je najvaznije mesto za delovanje pektina i derivata pektina iz hrane. Veliki zna¢aj ima u odbrani od
patogenih organizama i ¢elija kancera. Pektin je najvaznije rastvorno dijetetsko vlakno u jabukama i citrusima.
Alkalnom hidrolizom sa vodonik-peroksidom smo dobili oligosaharide iz pektina (jabuka i citrusi) i poligalakturonske
oligosaharide, koje smo analizirali infracrvenom spektrometrijom sa Furijeovom transformacijom. Pored toga,
elektron paramagnetnom rezonantnom spin-traping spektorskopijom smo analizirali efekat oligosaharida iz pektina
na hidroksil-radikal (HO:)-generisanu Fentonovu reakciju i na rast Escherichia coli i Staphylococcus aureus u
prisustvu sistema koji generise HO - (gvozde + askorbat). Oligosaharidi reaguju sa HO- radikalom i proizvode ugljen-
dioksid anjon radikal (CO,™). Komparativna analiza je pokazala da oligosaharidi koji poti¢u od pektina jabuke ima
najjaci bakteriostatski efekat. Radikal CO27, koji je dobijen iz pektina jabuke generise se 65% vise u poredenju sa
poligalakturonskom kiselinom i pektinom dobijenim iz citrusa, i moze se smatrati da je glavni nosilac antimikrobne
aktivnosti pektina iz jabuke.

Possible Mechanism of Pectin-Derived Oligosaccharides Influence on Gut Microbiota

Srdjan Miletié!, Nikoleta Lugonja?, Aleksandra Nikoli¢ Kokié?, Snezana Spasié*
YUniversity of Belgrade, Institute of Chemistry, Technology and Metallurgy, Njegoseva 12 Belgrade, Serbia
2University of Belgrad, Institute ,, Sinisa Stankovié, Bulevar despota Stefana 142, Belgrade, Serbia

Intestinal tract appears to be the main site of beneficial actions of dietary pectin and pectin derivatives. It seems that
this is especially important in the fight against the potentially pathogenic organisms and cancer cells. Pectin is the
main soluble fiber in apples or citruses. We prepared pectin-derived oligosaccharides (apple and citrus) and
polygalacturonic acid-derived oligosaccharides, using alkaline hydrolysis by hydrogen peroxide, and analyzed them
by Fourier Transform Infrared spectrometry. Furthermore, we analyzed the effects of pectin-derived oligosacharides
on hydroxyl radical (HO")-generating Fenton reaction using electron paramagnetic resonance spin-trapping
spectroscopy, and the effects on the growth of Escherichia coli and Staphylococcus aureus in the presence of dietary-
relevant HO--generating system (iron + ascorbate). The oligosaccharides react with HO- radical to produce carbon
dioxide radical anion (CO27). A comparative analysis showed that apple pectin-derived oligosaccharides has the most
prominent bacteriostatic effect. The production of CO»~, which was promoted by chemically processed pectin from
apple by approximately 65% in comparison to processed polygalacturonic acid and citrus pectin, might be the main
cause of the antimicrobial activity of the apple pectin derivative.
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Fenomen ukrstenih alergijskih obrazaca izmedu alergena polena Phleum pratense i Zitarica

Muhamed Foc¢ak®, Samira Solakovi¢-Fodak?
Odsek za biologiju, Prirodno-matematicki fakultet, Univerzitet u Sarajevu

Ukrstena alergijska reakcija se pojavljuje zbog slicnosti izmedu alergena polena i odredenih proteina u hrani. Alergen
polena trave maciji rep (Phleum pratense) Phl p 1, pokazuje sli¢nost sa proteinima koji se prirodno nalaze u
odredenom vocu i povréu. Glavni cilj ovog rada je determinacija korelacije izmedu prisutnosti alergije na polen
macijeg repa i alergije na Triticum vulgare (pSenica) i Avena sativa (zob). Studija je izvedena na Odseku za biologiju
na 30 ispitanika suspektnih na polensku alergiju. Unutras$nji deo podlaktice je dezinfikovan izopropil alkoholom te je
kapljica vodenog rastvora polena macijeg repa pomocu prick testa unesena hipodermalno. Prick-to-prick test je raden
za analizu alergijskih reakcija na pSenicu i zob. Ukupno je 15 ispitanika imalo izuzetno pozitivnu alergijsku reakciju
na polen macijeg repa (precnik urtike >15 mm), dok je 10 njih imalo pre¢nik urtike izmedu 10 mm i 15 mm. Najveca
korelacija precnika urtike je zabelezena izmedu pSenice i zobi (R=0,998), dok je najniza negativna korelacija uocena
izmedu polena Phleum pratense i zobi (R=-0,630). Nekoliko zajednickih epitopa su uoceni izmedu polenskih alergena
i zitarica. UkrStena alergija izmedu zitarica i polena trava se generalno smatra klinicki nesignifikantnom, tako da bi
trebalo sprovesti dalja istrazivanja u smislu analize koncentracije IgE kod pacijenata alergi¢nih na polen trava i
pojedine Zitarice.

Phenomenon of cross reactivity patterns between allergens of Phleum pratense pollen and cereals

Muhamed Fo¢ak®, Samira Solakovi¢-Foéak?
1Department of Biology, Faculty of Science, Univesrity of Sarajevo
2Independent researcher

Cross-reactivity in allergy occurs due to the similarity of the pollen allergens and certain food proteins. Timothy grass
(Phleum pratense) pollen allergen Phl p 1, shows similarity with proteins that are found naturally in some fruits and
vegetables. The main aim of this research was to determine the correlation between the presence of allergy to Timothy
grass pollen and allergy to Triticum vulgare (wheat) and Avena sativa (oat). The study was conducted at Department
of Biology on 30 examinees suspected on hay fever. The forearm was disinfected with iso-propyl alcohol and a drop
of aqueous allergen solution of Phleum pratense was pricked with lancet hypodermal. A prick-to-prick test was used
to analyze the allergic reaction to wheat and oat. A total of 15 individuals had extremely positive timothy grass allergy
(diameter of hive >15 mm), whereas 10 examinees had hive diameter between 10 mm and 15 mm. The highest
correlation in hive diameter was observed between wheat and oat (R=0,998), while lowest negative correlation was
obtained between Phleum pratense pollen and oat (R=-0,630). A few common epitopes has been demonstrated
between pollen allergens and cereals such as wheat and oat. Cross-reactivity among cereal grains and grass pollen is
generally considered clinically insignificant so further investigations should be obtained in terms of IgE analysis in
individuals allergic to grass pollen and certain cereals.
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Leptinska i insulinska osetljivost u hipotalamusu muZzjaka pacova izloZenih kombinovanom
tretmanu ishranom bogatom fruktozom i hroni¢nim nepredvidivim stresom

Biljana Bursa¢?, Marina Nikoli¢?, Iva Laki¢?, Ana Dordevié?, Luc Tappy®, Gordana Mati¢!
! Odeljenje za biohemiju, Institut za bioloska istrazivanja ,, Sinisa Stankovié¢*“, Univerzitet u Beogradu, 142 Bulevar
despota Stefana 142, 11000, Beograd, Srbija
2 Katedra za uporednu fiziologiju i ekofiziologiju, Bioloski fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000
Beograd, Srbija
% Department of Physiology, University of Lausanne, UNIL-CHUV, Rue du Bugnon 7, 1005, Lausanne, Switzerland

Ishrana bogata fruktozom i hronicni stres predstavljaju bitne faktore nastanka metaboli¢kih poremecaja u razvijenim
druStvima. Leptin i insulin utiCu na centralnu kontrolu unosa hrane, pa je cilj ovog istrazivanja bio da se ispita da li
devetonedeljni tretman ishranom bogatom 20% fruktozom i/ili ¢etvoronedeljnim nepredvidivim stresom dovodi do
poremecaja unosa hrane promenom signalizacije leptina i insulina u hipotalamusu Wistar pacova.

Tako je povecan kalorijski unos kod grupa Zivotinja hranjenih fruktozom, telesne mase su ostale nepromenjene. Apsolutna i
relativna masa visceralnog masnog tkiva (VMT) smanjeni su kod stresiranih zivotinja, kao i veli¢ina adipocita, nezavisno
od ishrane. Smanjena masa VMT pracena je i smanjenjem leptina u plazmi stresiranih Zivotinja. Insulin i glukoza u plazmi
pokazali su suprotnu promenu pod uticajem ishrane bogate fruktozom: glukoza je smanjena, a insulin poveéan bez obzira
na izloZenost stresu. Medutim, smanjena tolerancija na glukozu uocena je samo kod nestresiranih zivotinja hranjenih
fruktozom. Parametri insulinske signalizacije — nivo insulinskog receptora (IR) i inhibitorna fosforilacija supstrata za
insulinski receptor (pIRS®®*%7) ostali su nepromenjeni u hipotalamusu svih tretiranih pacova. Udeo aktivne forme protein
kinaze B (pAkt/Akt) je smanjen kod Zivotinja izloZenih kombinovanom tretmanu. IzraZeno je smanjenje ekspresije gena za
oreksigeni neuropeptid Y (NPY) kod svih tretiranih Zzivotinja, ali i smanjenje anoreksigenih neuropeptida —
proopiomelanokortina (POMC) kod Zivotinja izloZenih kombinovanom tretmanu, i kokainom i amfetaminom regulisanog
transkripta (CART) kod stresiranih Zivotinja. Ekspresija gena za leptinski receptor (ObR) nije promenjena.

Nijedan od tretmana nije doveo do izrazene promene osetljivosti na leptin i insulin u hipotalamusu pacova, mada je primetno
da pri kombinovanom dejstvu stresa i fruktoze dolazi do povecanja kalorijskog unosa pri smanjenoj ekspresiji anoreksigenog
POMC-a u hipotalamusu.

Leptin and insulin sensitivity in the hypothalami of rats subjected to fructose-enriched diet
combined with chronic unpredictable stress

Biljana Bursac?, Marina Nikolic?, Iva Lakic?, Ana Djordjevic?, Luc Tappy?, Gordana Matic!
! Department of Biochemistry, Institute for Biological Research "Sinisa Stankovié¢", University of Belgrade, 142 Despot
Stefan Blvd., Belgrade, 11000, Serbia
2 Chair of Comparative Physiology and Ecophysiology, Faculty of Biology, University of Belgrade, 16 Studentski trg,
Belgrade, 11000 Serbia
% Department of Physiology, University of Lausanne, UNIL-CHUV, Rue du Bugnon 7, 1005, Lausanne, Switzerland.

Both high fructose diet and chronic stress may be important factors of metabolic disturbances in developed societes. Since
leptin and insulin are involved in the central control of food intake, the main focus of this research was to determine whether
a 9-week 20% fructose-enriched diet and/or 4-week chronic unpredictable stress treatment of Wistar rats affect the caloric
intake via changes in hypothalamic leptin and insulin signalling.

Although an increase in caloric intake was seen in all fructose-fed animals, their body masses remained unchanged. Absolute
and relative visceral adipose tissue (VAT) masses were decreased in stressed animals, as was the adipocyte size, regardless
of the applied diet. This was congruent with the decrease of plasma leptin. Insulin and glucose plasma levels showed opposite
changes after fructose diet, independently of stress: insulin was increased, while glucose was decreased. However, the
decreased glucose tolerance was only seen in frucose-fed unstressed animals. Hypothalamic insulin signalling parameters —
the levels of insulin receptor (IR) and inhibited form of its substrate (pIRSS®7) remained unaffected after all treatments.
The share of activated protein kinase B (pAkt/Akt) was decreased in animals subjected to the combined treatment. The
orexigenic neuropeptide Y was decreased in all treated groups, as were the anorexigenic neuropeptides —
proopiomelanocortin (POMC) in stress plus fructose treated, and cocain- and amfetamine-regulated transcript (CART) in
stressed animals. The leptin receptor gene expression was preserved after treatments.

None of the treatments induced a prominent change in the hypothalamic leptin and insulin sensitivity, although the inhibition
of the anorexigenic POMC gene expression with concomitant increase in caloric intake was seen in the stressed rats on
fructose diet.
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Efekti restrikcije hrane u SXFAD miSijem modelu Alchajmerove bolesti

Milka Perovié, Vesna Tesi¢, Divna Lazi¢, Mirna Jovanovi¢, Marjana Brki¢, Desanka Milanovi¢, Selma Kanazir
Institut za bioloSka istraZivanja "Sinisa Stankovié¢", Univerzitet U Beogradu, Beograd, Srbija

Brojni literaturni podaci ukazuju da restrikcija hrane (RH) predstavlja najefikasniju negeneticku i nefarmakolosku
strategiju kojom je moguée produZiti zivotni vek i odloziti pojavu mnogih bolesti koje se javljaju sa starenjem. Kod
zivotinja kojima je unos hrane smanjen je takode utvrdeno znatno poboljSanje kognitivnih sposobnosti, medutim,
mehanizmi neuroprotektivnog dejstva restrikcije hrane nisu u potpunosti razjasnjeni. Cilj ove studije je bio da se ispita
efekat preventivne primene restrikcije hrane na parametre ponaSanja i patoloske promene kod SXFAD miseva,
animalnog modela Alchajmerove bolesti (AB). Promene u patologiji su pracene u kori velikog mozga i hipokampusu,
strukturama mozga koje su bitne za procese ucenja i paméenja.

Eksperimentalne zivotinje (zenke starosti 2 meseca) su podeljene u dve grupe. Prva grupa, oznacena kao ad libitum
(AL), je imala neogranien pristup hrani, dok je druga grupa (oznacena kao RH) podvrgnuta rezimu redukovane
ishrane koji je podrazumevao dobijanje 100% dnevnog unosa hrane AL zivotinja svakog drugog dana. Efekti su
analizirani kod Zivotinja starih 6 meseci, u starosnoj dobi u kojoj su sinapticki i poremecaji ponasanja jasno izrazeni.
Uprkos poboljsanjima koja su utvrdena u testovima za ispitivanje anksioznosti i kompulzivnog ponasanja, u kori
velikog mozga nisu utvrdene promene u broju plaka, stepenu obrade amilodinog prekursorskog proteina, kao ni u
nivou amiloida-beta nakon primene reZima RH u prodromalnoj fazi bolesti. Utvrden je, medutim, smanjen nivo pre-
i post-sinapti¢kih proteina, kao i porast inflamatornih i parametara koji ukazuju na pojacan stepen disregulacije
glutamatergickog sistema. Dobijeni podaci ukazuju da je preventivna primena RH dovela do pogors$anja patoloskih
parametara u kori velikog mozga SXFAD miseva.

Limited Effects of Intermittent Fasting in SxXFAD Mouse Model of Alzheimer’s Disease

Milka Perovic, Vesna Tesic, Divna Lazic, Mirna Jovanovic, Marjana Brkic, Desanka Milanovic, Selma Kanazir
Institute for Biological Research ,, Sinisa Stankovic “, University of Belgrade, Belgrade, Serbia

Food restriction (FR) paradigm is regarded as the most effective non-genetic and non-pharmacological strategy to
improve healthspan and postpone age-related disorders. Numerous beneficial effects for both daily calorie reduction
(CR) or intermittent fasting (IF) were found in various tissues and organs including brain. In the present study, we
used 5XFAD transgenic mice, a commonly used transgenic mouse model of Alzheimer's disease (AD), to assess the
effects of preventive IF treatment on behavioral and pathology-related parameters in the cortex and hippocampal
formation, brain structures important for learning and memory.

IF was introduced to transgenic female mice at the age of 2 months, age period characterized by the onset of plaque
deposition, and the effects were analyzed in 6-month-old animals when synaptic and behavioral deficits are
established. Despite the partial improvement in behavioral phenotype of 6-month-old female mice, the full range of
AD-like pathology in the cortical and hippocampal tissue of 5xFAD mice was mostly preserved. Namely, no IF-
induced effects on plaque deposition, APP processing and AP42 levels were detected, suggesting that AB42
production, aggregation and clearance were not altered following moderate-long IF feeding regime that was
introduced in prodromal phase of the disease. In contrast, IF feeding regime resulted in a further genotype-dependent
decrease of pre- and post-synaptic plasticity-related protein levels in the cortex of 5xFAD mice with no change in the
protein level of BDNF and TrkB. We further detected the increase in parameters of inflammation and glutamatergic
system dysregulation. Collectively, the present data suggest that preventive IF feeding regime exacerbates pathology-
like parameters in the cortex of 5XxFAD mice.
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Probioticki soj Lactobacillus brevis BGZLS10-17 ublazava simptome eksperimentalnog
autoimunskog encefalomijelitisa kod DA pacova

Svetlana Sokovié Baji¢!, Suzana Stanisavljevié?, Milica Lazarevi¢?, Dusanka Popovié?, Jelena Doki¢', Dorde
Miljkovié?, Maja Tolinacki®
YLaboratorja za molekularnu mikrobiologiju, Institut za molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u
Beogradu, Beograd, Srbija
2Odeljenje za imunologiju, Institut za bioloska istraZivanja “Sinisa Stankovi¢”, Univerzitet u Beogradu, Beograd,
Srbija

Multipla skleroza (MS) je hroni¢no autoimunsko oboljenje centralnog nervnog sistema koje uglavnom pogada mlade
odrasle osobe i znaGajno smanjuje kvalitet Zzivota. Cilj ovog rada je bio izu¢avanje profilakti¢kog i terapeutskog efekta
probioti¢kog soja Lactobacillus brevis BGZLS10-17, koji produkuje y-aminobuternu kiselinu (GABA), na Dark
Agouti (DA) pacovima kojima je izazvan eksperimentalni autoimunski encefalomijelitis (EAE), eksperimentalni
model multiple skleroze. Pacovima su svakodnevno praceni klinicki simtomi EAE i ocenjivani su prema sledecoj
skali: 0, bez klini¢kih simptoma; 1, mekan, opusten rep koji pada; 2, pareza (delimi¢na oduzetost) zadnjih udova; 3,
paraliza (potpuna oduzetost) zadnjih udova; 4, Zivotinja na samrti ili nastupila smrt. Rezultati ove in vivo studije su
pokazali da oralna primena L. brevis BGZLS10-17 ublazava simptome EAE kod DA pacova. Naime, tretman
probiotikom L. brevis BGZLS10-17 je odloZio pocetak bolesti, skratio trajanje bolesti, smanjio intenzitet bolesti u
periodu kada su simptomi kod kontrola najjace izrazeni, a zanimljivo je i da se zivotinje nakon Cetrdeset dana potpuno
oporavljaju, §to kod kontrolnih zivotinja koje nisu bile tretirane probiotikom L. brevis BGZLS10-17 nije bio slucaj.
Poboljsanje EAE simptoma je zabeleZeno i nakon primene supernatanta soja L. brevis BGZLS10-17 gajenog 48 sati
u medijumu za rast bakterija sa i bez dodatka prekursora GABA, monosodijum glutamata (MSG). Dobijeni rezultati
ukazuju da je GABA koju proizvodi soj L. brevis BGZLS10-17 odgovorna za ublazavanje simptoma EAE, §to ¢e biti
predmet daljih istrazivanja kako bi se procenio efekat soja L. brevis BGZLS10-17 i GABA u autoimunskim bolestima.

Administration of Lactobacillus brevis BGZLS10-17 alleviates symptoms of experimental
autoimmune encephalomyelitis in DA rats

Svetlana Sokovic Bajict, Suzana Stanisavljevié¢?, Milica Lazarevi¢?, Dusanka Popovié?, Jelena Dokié¢?, Porde
Miljkovié?, Maja Tolinacki®
!Laboratory for Molecular Microbiology, Institute of Molecular Genetics and Genetic Engineering, University of
Belgrade, Belgrade, Serbia
2Department of Immunology, Institute for Biological Research “Sinisa Stankovic¢”, University of Belgrade,
Belgrade, Serbia

Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system, which mainly affects young
adults and has a high impact on everyday life. In this study, we evaluated the prophylactic and therapeutic effects of
orally administered Lactobacillus brevis BGZLS10-17 probiotic strain, with high y-aminobutyric acid (GABA)-
producing ability, on Dark Agouti (DA) rats with experimental autoimmune encephalomyelitis (EAE), the
experimental model of multiple sclerosis. The rats were monitored daily for clinical signs of EAE and scored according
to the following scale: 0, no clinical signs; 1, flaccid tail; 2, hind limb paresis; 3, hind limb paralysis; 4, moribund
state or death. The results of this in vivo study showed the ability of L. brevis BGZLS10-17 to decrease disease severity
in DA rats. Treatment with L. brevis BGZLS10-17 delayed disease manifestation and shortened the duration of the
disease, while the peak of the disease is entirely reduced and the animals are completely recovered after forty days
that was not observed in control animals. The aggravation of the EAE symptoms also occurred when supernatants of
the L. brevis BGZLS10-17 grown for 48 h in the growth medium supplemented with monosodium glutamate (MSG)
or without MSG were used. Our results clearly indicated the role of GABA produced by L. brevis BGZLS10-17 in
improvement of EAE prognosis and support further investigations to evaluate their beneficial effects in autoimmune
diseases.
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Zoonotske protozoe svinja prenoSene hranom — ima li efikasne prevencije?

Ivana Klun, Branko Bobi¢, Aleksandra Uzelac, Vladimir Cirkovié¢, Olgica Burkovié-Dakovié
Centar izuzetnih vrednosti za zoonoze prenoSene hranom i vektorima, Institut za medicinska istrazivanja
Univerziteta u Beogradu

Stalan rast svetske populacije zahteva i stalno povecanje proizvodnje hrane, $to je posebno ocigledno u proizvodnji
svinjskog mesa poslednjih godina. Broj svinja je 2015. godine premasio milijardu, a 2017. proizvedeno je rekordnih
111 miliona tona svinjskog mesa. Uprkos ekspanziji i dominaciji specijalizovanog industrijskog uzgoja u razvijenim
zemljama, paraziti svinja, ukljuujuci protozoe, i dalje predstavljaju problem, posebno u tradicionalnom uzgoju na
malim gazdinstvima. Ovo je jo$ jedan dokaz o neophodnosti primene One Health pristupa u resavanju problema
zoonotskih infekcija. Pored tkivnih protozoa Toxoplasma gondii i Sarcocystis suihominis, intestinalne vrste protozoa
kao $to su Balantidium coli, Blastocystis hominis, Entamoeba polecki, a moguée i Cryptosporidium i Giardia spp.,
imaju zoonotski potencijal kao zagadivaéi vode ili hrane odn. kao uzro¢nici feko-oralne infekcije. Kako SZO i FAO
procenjuju da je optereéenje boles¢u kod toksoplazmoze slicno onome kod salmoneloze i kampilobakterioze, $to ga
¢ini najveéim od svih parazitskih infekcija, neophodno je preduzimanje preventivnih mera. Idealno bi bilo delovati na
sva Cetiri nivoa — na farmi, klanici, obradi nakon klanja i na nivou potro$aca. Ovo tim pre $to je zoonotske protozoe
koje se prenose mesom prakti¢no nemoguce detektovati prilikom klanja, makar ne na ekonomski isplativ naé¢in.
Situaciju komplikuje ¢injenica da ne postoji (apsolutna) korelacija izmedu rezultata seroloskih ispitivanja i
parazitolo$kog nalaza (tj. prisustva vijabilnih tkivnih cista), a ni primenom skupih metoda molekularne detekcije
zasnovanih na PCR-u, uprkos svojoj specifi¢nosti i osetljivosti, ne mogu se sa 100% sigurno$¢u identifikovati
zivotinje koje predstavljaju rizik za ljudsko zdravlje. Zbog toga je i danas jedini nac¢in da se svinjetina ucini bezbednom
za ljudsku upotrebu primena metoda kao $to su zamrzavanje, pravilno usoljavanje i suSenje, a na nivou potroSaca,
pravilna termicka obrada mesa.

Foodborne zoonotic protozoa transmitted by pigs — too much on our plate?

Ivana Klun, Branko Bobi¢, Aleksandra Uzelac, Vladimir Cirkovi¢, Olgica Djurkovié-Djakovié
Centre of Excellence for Food- and Vector-borne Zoonoses, Institute for Medical Research, University of Belgrade

The constant growth of the global population leads to an increase in food production, which has been particularly
evident in the production of pork in the recent years. In 2015, the number of pigs has surpassed one billion, and in
2017 a record high of 111 million tonnes of pork was produced worldwide. In spite of the expansion and dominance
of specialized industrial farming in developed countries, pig parasites including protozoa, remain a problem,
particularly in traditional small-scale farming. This is yet another argument in favour of the One Health approach in
tackling the problem of zoonotic infections. Aside from the pork-borne Toxoplasma gondii and Sarcocystis
suihominis, intestinal protozoa such as Balantidium coli, Blastocystis hominis, Entamoeba polecki, and possibly
Cryptosporidium and Giardia spp., have a zoonotic potential as contaminants of water or food leading to a faeco-oral
infection. As the WHO and FAO estimate the disease burden of toxoplasmosis to be similar to that of salmonellosis
and campylobacteriosis, making it the highest of all parasitic infections, it is imperative that preventive measures be
undertaken. Ideally, all four levels should be included — farm, slaughter, post-harvest processing, and consumer level.
This is even more important since it is virtually impossible to detect meat-borne zoonotic protozoa at slaughter, at
least not in a practical and cost-effective way. The problem is that there is no (absolute) correlation between the results
of serological tests and parasitological findings (i.e. the presence of viable tissue cysts), and not even the use of
expensive molecular methods (PCRs), despite their specificity and sensitivity, allows for a 100% accuracy in detecting
animals unsafe for human consumption. Therefore, the application of post-harvest methods including freezing, proper
salting/curing, and sufficient cooking at the consumer level, remain the realistic approach to rendering pork safe for
human consumption.
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Razvoj tehnloskog postupka za proizvodnju inovativnog fermentisanog probiotika za prevenciju i
tretman crevnih infekcija kod Zivotinja

Samanta Babi¢!, Nemanja V. Kljajevi¢!, Katarina Veljovi¢?, Amarela Terzi¢-Vidojevié?, Nikola Popovié?, Igor
Mrvaljevi¢!, Natasa Goli¢?
L Invetlab ‘ doo, *Institut za molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u Beogradu

Povecéan interes za kori§éenje probiotika u sto¢arskoj proizvodnji je nastao 2006. godine nakon $to je Evropska Unija
zabranila upotrebu antibiotika kao faktora za stimulisanje rasta domacih Zivotinja. Cilj ovog rada je bio razvoj
tehnoloskog procesa za proizvodnju inovativnog fermentisanog probiotika za zivotinje. To je ukljucivalo optimizaciju
i standardizaciju tehnoloskog procesa za proizvodnju fermentisanog probiotika (sa najve¢im brojem Zivih metabolicki
aktivnih probioti¢kih bakterija, minimalno 1 x 10® cfu/ml i sa dobrim senzornim karakteristikama, definisan pH
finalnog proizvoda ne nizi od 4.4), u skladu sa HACCP principima, kako bi se osigurala reproducibilnost tehnoloskog
procesa i dobio najvisi kvalitet finalnog proizvoda. Za fermentaciju je koriS¢ena meSana probioticka kultura u ¢iji
sastav ulaze prirodni izolati Lactobacillus helveticus BGRA43, Lactobacillus fermentum BGHI14 i Streptococcus
thermophilus BGVLJ1-44, za koju je prethodno pokazano da deluje preventivno i terapijski na crevne infekcije
izazvane tesko izleCivim patogenim bakterijama. Kao medijum za fermentaciju je koriS¢ena rekonstituisana sirotkina
u prahu za zivotinje (7%), pasterizovana na 65°C/30 min ($arzna pasterizacija). Inokulacija i fermentacija radena su
na 42°C, dok pH nije dostigao vrednost od 5,00. Zatim je zavrSeno hladenje i pakovanje finalnog proizvoda.
Monitoring finalnog proizvoda je pokazao da je broj zivih i metaboli¢ki aktivnih probioti¢kih bakterija na kraju
proizvodnje bio > 1 x 108 cfu/ml, pH vrednost proizvoda je bila stabilna i proizvod je pokazivao dobre senzorne
karakteristike. Odreden je i rok trajanja od 28 dana. Tokom tog perioda broj zivih i metabolicki aktivnih probioti¢kih
bakterija je ostao nepromenjen, a nakon duzeg perioda skladiStenja broj zivih i metabolicki aktivnih probioti¢kih
bakterija se postepeno smanjuje.

Development of technological process for scale-up production of innovative fermented probiotic for
prevention and treatment of intestinal infections in animals

Samanta Babi¢!, Nemanja V. Kljajevi¢!, Katarina Veljovi¢?, Amarela Terzié¢-Vidojevié?, Nikola Popovié?, Igor
Mrvaljevié!, Nataga Goli¢?
L Invetlab “ doo, ?Institute of molecular genetics and genetic engineering, University of Belgrade

The increased interest in use of probiotics in livestock has arisen since 2006 when the use of antibiotics as growth
promoting factors in livestock has been banned by European Union. The aim of this study was the development of
technological process for production of innovative fermented probiotic for animals. This included optimization and
standardization of scale-up technological process for production of dairy fermented probiotic (with highest number of
metabolically active probiotic bacteria, at least 102 cfu/ml and with good sensory characteristics, defined pH of the
final product not lower than 4.4), in line with HACCP principles, in order to ensure reproducibility of technological
processes and to gain the highest quality of the final products. Previously defined mixed probiotic culture,
encompasing natural isolates Lactobacillus helveticus BGRA43, Lactobacillus fermentum BGHI14 and Streptococcus
thermophilus BGVLJ1-44 that has strong probiotic effect in prevention and treatment of intestinal infections caused
by severely curable pathogenic bacteria, was used for fermentation. Fermentation was performed in reconstituted
whey powder for animals (7%), pasteurized at 65°C/30 min (batch pasteurization). Inoculation and fermentation was
done at 42°C, until pH reached the value of 5,00. Afterwards, cooling and packaging of the final product were
completed. Monitoring of the final product showed that at the end of production the number of live and metablicaly
active probiotic bacteria was > 1 x 108 cfu/ml, pH value of the product was stable and it had good sensory
characteristics. The shelf life of 28 days was determined. During that period the number of live and metablicaly active
probiotic bacteria remained the same while after longer storage period the number of life and metabolically active
probiotic bacteria gradually decreased.
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Navike i stavovi omladine o regularnom unosu obroka i afinitetu prema odredenim namirnicama

Zita Seres, Ferenc Ki§, Dragana Soronja Simovi¢, Milica Popovié*, Milica Teofanov, Miljana Djordjevi¢, Nikola
Maravié¢
Univerzitet u Novom Sadu, Tehnoloski fakultet, bul. cara Lazara 1, 21000 Novi Sad, Srbija

Nepravilnosti u konzumiranju obroka pored prekomernog unosa visoko kalori¢ne i brze hrane predstavljaju rastuéi
problem koji uti¢e na zdrav nacin ishrane omladine. Ovo istrazivanje sprovedeno je sa ciljem da se prikupe informacije
o navikama u ishrani u pogledu neredovnosti konzumiranja obroka i u¢estalosti konzumiranja odredenih namirnica u
vidu anketnog upitnika na uzorku od 525 ispitanika (42,5% decaka i 57,5% devojcica) uzrasta od 11 do 18 godina. U
istrazivanju su ucestvovali ucenici petog i sedmog razreda osnovnih $kola i tre¢eg razreda srednjih skola u Vojvodini.
Istrazivanjem je obuhvaéeno 525 ispitanika ve¢inom nastanjenih u ruralnim podruc¢jima.

Na osnovu dobijenih rezultata, neredovnosti konzumiranja dorucka medu omladinom uzima maha buduéi da je
11,05% ispitanika izjavilo da ne konzumira doruc¢ak dok se vecera izbegava u manjoj meri (2,86%). Vecina ispitanika
na dnevnom nivou konzumira supu i salatu (58,29% and 38,67%, respektivno). Meso je veoma zastupljeno u ishrani
omladine sa u€estalos¢u od 2 do 4 puta nedeljno dok se riba retko konzumira (jednom do dva puta mesecno).

Young population habits and attitudes towards meals intake regularity and food preference

Zita Seres, Ferenc Ki§, Dragana Soronja Simovi¢, Milica Popovié*, Milica Teofanov, Miljana Djordjevi¢, Nikola
Maravié¢
University of Novi Sad, Faculty of Technology, bul. cara Lazara 1, 21000 Novi Sad, Serbia

Irregularities in meal intake beside excess intake of high caloric and fast foods represent emerging problem affecting
young population healthy diet. The presented study was conducted in order to assess established dietary habits of the
young population regarding irregularities in meals intake and food choice preference. In this regard, a questionnaire
survey was applied to a sample population of 525 voluntary participants (42.5% males and 57.5% females) with age
ranging from 11 to 18. Surveyed participants were students attending 5" and 7" grade in elementary schools and 3™
grade in high schools located in the province of VVojvodina, Serbia.

According to the obtained results, irregularities in breakfast intake are becoming common among young population
since 11.05% of all participants stated that breakfast was excluded from their diet while dinner was excluded from the
diet in lesser extent (2.86%). Majority of the participants consumed soup and salad on daily basis (58.29% and 38.67%,
respectively). Meat is frequently a part of the young population diet (2-4 times per week) while fish is consumed
scarcely (1-2 times per month).
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Veza stanja uhranjenosti djece i navika u ishrani

M.DPermanovi¢'? Ivanka Mileti¢®, Zoran Pavlovié* \Lj.Bojani¢!?
L Institut za javno zdravstvo Republike Srpske, Banja Luka, Bosna i Hercegovina
2 Medicinski fakultet - Studijski program Farmacija, Univerzitet u Banjoj Luci, Bosna i Hercegovina
3 Farmaceutski fakultet, Univerzitet u Beogradu, Srbija
Institut za zastitu zdravlja, PoZarevac, Srbija

Cilj istrazivanja bio je da se utvrdi povezanost stanja uhranjenosti sa navikama u ishrani djece predskolskog uzrasta.
Istrazivanjem je obuhvaceno 60 djece. Antropometrijska merenja obuhvatila su mjerenje visine i tezine. Utvrdeno je
da nema statisti¢ki znaGajne razlike u visini i teZini medu polovima. U ispitivanoj populaciji nije bilo djece koja
zaostaju u rastu, dok je 7% imalo prekomjerni rast. Procjena uhranjenosti izvr§ena je na osnovu indeksa tjelesne mase
(BMI). Najvise ispitanika, 57% djevoj¢ica i 63% djedaka, imalo je normalnu tjelesnu tezinu. Prekomjernu teZinu imala
je jedna Sestina ispitanika, pri ¢emu su djecaci bili brojniji, ali nisu pronadene statisticki znacajne razlike medu
polovima. Dok je zastupljenost prekomjerne tjelesne mase sli¢na, u kategoriji gojaznosti bilo je 14% devojcica i 19%
decaka. Ukupno 13% ispitanika bilo je neuhranjeno pri ¢emu su djevojcice zastupljenije.

U svrhu istrazivanja navika u ishrani ispitivane populacije koriSten je upitnik-anketa ishrane.. Upitnik su popunjavali
roditelji djece ukljuéene u ovo istrazivanje. Upitnik se sastojao iz dva dijela. Prvi dio nam je dao informacije o
navikama u ishrani porodice (najcesce koriStene namirnice, dostupnost namirnica i sl.) i unosu pojedinih grupa
namirnica, a drugi dio nam je dao podatke o odnosu prema ishrani djece (navike vezane za veceru djece, postojanje
dodatnog obroka-uzine, konzumaciju slatkisa i osvjezavajucih bezalkoholnih zasladenih napitaka i sl.). Anketa ishrane
ukazala je na loSe navike u ishrani djece. Svi ispitanici konzumiraju slatkiSe, grickalice i zasladene napitke, najvise
njih bar jednom dnevno (65%), a od ovog broja ¢ak polovina ispitanika konzumira ove proizvode viSe puta na dan,
pri ¢emu nema statisti¢ki znacajne razlike izmedu djecaka i djevojcica. Ishranu pothranjenih karakteriSe nedovoljan
unos mesa.

Correlation of nutritional status and eating habits in children

M.Dermanovi¢!? Ivanka Mileti¢®, Zoran Pavlovié* Lj.Bojanié*?
'Public Health Institute of Republic of Srpska, Banja Luka, Bosnia and Herzegovina
2 Medical Faculty, Department for Pharmacy, University of Banja Luka, Bosnia and Herzegovina
SFaculty of Pharmacy, University of Belgrade, Serbia
4 Public Health Institute, Pozarevac, Serbia

The aim of the research was to determine the correlation of nutritional status and the eating habits of preschool children.
The survey included 60 children.

Anthropometric measurements such as weight and height are included. It is determined that there isn’t a statistically
significant difference in height and weight between the sexes. Among the examined children, none of them had growth
delay, but 7% of children had an excessive growth. Nutritional assessment was based on body mass index (BMI). The
highest number of respondents, actually 57% of girls and 63% of boys had normal body mass. One-sixth of the
respondents were overweight, particularly boys; however there was no statistically significant difference between the
sexes. Overweight body mass was similar, although 14% of girls and 19% of boys were classified as obese. The total
of 13% of respondents were undernourished, girls in particular. In order to investigate the eating habits of surveyed
population, a nutrition questionnaire was used. The questionnaire was filled out by the parents of children involved in
this research. The questionnaire was consisted of two parts. The first part gave us information about habits in the
family's diet (the most commonly used food, availability of foodstuffs, etc.) and the consumption of certain groups of
foods, while the other part gave us nformation on the relation to the children’s nutrition (habits related to children's
diets, the existence of an additional meal - drinking, consuming sweets and refreshing non-alcoholic sweetened drinks,
etc). The questionnaire about nutrition indicates bad habits related to children’s nutrition. All respondents consume
sweets, snacks and sweetened drinks at least once a day (65%) and half of the respondents consume these products
several times a day; there is no statistically.
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Zdravom ishranom do zdravog Zivota (https://youtu.be/-ZBwDOCc16A4)

Ksenija Durgo?, Javier Esteban Mozo?, Fatma Bikmaz® , Fusun Eyidogan* , Marijana Curcic®, Jan Orberg®, Eren Suna’, Ela
Kadioglu®, Seref Tagi®, Neslihan Guney Karaman'®, Canay Demirhan Iscan®, Jose Barril?, Elena Garcia?, Drazenka
Komes?, Zvonimir Satalic?, Figen Cok*, Maria de la Cruz?, Kurtulus Ozgen®?,

Gonca Cakmak Demircigil®
1zagreb University, Faculty of Food Technology and Biotechnology, Zagreb, Croatia; Miguel Hernandez University,
Institute of Bioengineering, Department of Toxicology, Alicante, Spain; *Ankara University, Faculty of Educational
Sciences, Ankara, Turkey; “Baskent, University, Faculty of Educational Sciences, Ankara, Turkey; Belgrade University,
Faculty of Pharmacy, Belgrade, Serbia; ®Uppsala University, Faculty of Pharmacy, Uppsala, Sweden; “Biilent Ecevit
University, Faculty of Educational Sciences, Zonguldak, Turkey; 8Gazi University, Faculty of Pharmacy, Department of
Toxicology, Ankara, Turkey; ®Ankara University, Faculty of Food Engineering,Ankara, Turkey; ®Hacettepe University,
Faculty of Educational Sciences, Ankara, Turkey; *Gazi University, Faculty of Fine Arts, Ankara, Turkey;

Zdrave navike u ishrani dece od najveceg su interesa po procenama mnogobrojnih nacionalnih i medunarodnih Agencija
zbog unapredenja stila Zivota. Deca uobicajeno unose vise hrane i napitaka po kilogramu telesne mase od odraslih. Njihove
navike u ishrane se razlikuju od navika odraslih i manje variraju tokom razli¢itih stadijuma razvoja. Kao najznacajniji cilj
naseg projekta o podizanju nivo svesti kod dece o zdravim navikama u ishrani, snimljen je film za adolescente, odStampana
brosura, a pripremljen je i priru¢nik za nastavnike. Edukativni materijal je nastao kao proizvod saradnje i komunikacije
stru¢njaka razlic¢itih profesija: toksikologa, prehrambenih inZenjera, nutricionista, biotehnologa, biologa, Skolskih psihologa,
lingvista, dizajnera internet stranica i producenata dokumentarnih filmova. Da bi postigli podizanje nivoa svesti ciljne grupe
naseg projekta, obuhvatili smo upoznavanje sa osnovnim znanjima o izvorima hrane, njenoj funkciji i pravilnom izboru,
sigurnosti namirnica, klju¢unim faktorima za njihov odabir, nabavku, skladitenje, pakovanje, pripremu, konzumiranje, kao
i rizicima od gojaznosti i kontaminanata hrane.

Materijali za edukaciju (film, dodatni materijal i prirucnik za nastavnike) su najpre izradeni na engleskom jeziku, a zatim
prevedeni na Turski, Hrvatski, Spanski i Katalonski jezik. Da bismo procenili efikasnost uticaja filma na $kolsku decu u
Turskoj, Spaniji i Hrvatskoj, jednoj grupi dece je dat test pre i posle gledanja filma, drugoj posle gledanja filma, a treéa
grupa nije imala uvid u film. Preliminarni rezultati pokazuju da se film pokazao delotvornim, tj. povoljno je uticao na
povecanje nivoa svesti kod ciljne grupe dece u pogledu bezbednosti hrane i njihovih zdravih navika u ishrani.

Healthy food for healthy life (https://youtu.be/-ZBwDOCc16A4)

Ksenija Durgo?, Javier Esteban Mozo?, Fatma Bikmaz® , Fusun Eyidogan* , Marijana Curcic®, Jan Orberg®, Eren Suna’, Ela
Kadioglu®, Seref Tagi®, Neslihan Guney Karaman'®, Canay Demirhan Iscan®, Jose Barril?, Elena Garcia?, Drazenka
Komes?, Zvonimir Satalic?, Figen Cok*, Maria de la Cruz?, Kurtulus Ozgen®?,

Gonca Cakmak Demircigil®
1zagreb University, Faculty of Food Technology and Biotechnology, Zagreb, Croatia; 2Miguel Hernandez University,
Institute of Bioengineering, Department of Toxicology, Alicante, Spain; *Ankara University, Faculty of Educational
Sciences, Ankara, Turkey; “Baskent, University, Faculty of Educational Sciences, Ankara, Turkey; Belgrade University,
Faculty of Pharmacy, Belgrade, Serbia; ®Uppsala University, Faculty of Pharmacy, Uppsala, Sweden; "Bilent Ecevit
University, Faculty of Educational Sciences, Zonguldak, Turkey; 8Gazi University, Faculty of Pharmacy, Department of
Toxicology, Ankara, Turkey; ®Ankara University, Faculty of Food Engineering,Ankara, Turkey; ®Hacettepe University,
Faculty of Educational Sciences, Ankara, Turkey; *Gazi University, Faculty of Fine Arts, Ankara, Turkey;

Healthy habits in child nutrition are among the priorities for many international or national authorities to improve the life
style and to guide with effective policies. Children consume more food and beverages per kilogram of body weight than do
adults, and their dietary patterns are different and often less variable during different developmental stages. As the main goal
of our project on ‘raising the awareness of the children on food safety and healthy eating habits’, a film for adolescents, a
supplementary text book, and a manual for teachers have been developed. Mentioned educational tools are the achievements
of the collaboration, communication and contribution of different professionals from toxicology, food engineering, nutrition,
food biotechnology, biology, education psychology and guidance, science education, curriculum development, measuring
and evaluation, language scientists, web page design and documentary film production. To raise the awareness of the target
group, our project content comprised: basic knowledge on nutrition sources and functions, healthy food choices, safety clues
on food, purchasing, storage, preparation steps, healthy food consumption, obesogenic environment and food contamination.
The educational materials (film, supplementary text book and manual for teachers) developed in English have been translated
to Turkish, Spanish, Croatian and Catalan. In order to evaluate effectiveness of the film, an achievement test was used and
administered in schools in Turkey, Spain and Croatia. Preliminary results show that, our film has been found effective that
means it raised the awareness of our target group on food safety and healthy eating habits significantly.

Key words: food safety, adolescents, education, health
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Minimalism in food analysis, but maximal information

Gertrud Morlock
Chair of Food Sciences, Justus Liebig University Giessen, Germany

High-performance thin-layer chromatography (HPTLC) is a technique that can be combined with many kinds of
detectors and bioassays because of its flexible handling and open chromatographic system. The combination of
HPTLC and mass spectrometry (MS) made it an ideal tool for effect-directed analysis (EDA). As the layer is used
only once, sample preparation on the plate and chromatography can be combined. This also means that samples can
be analyzed as natural as possible. Matrix can remain at the start zone or be shifted to the front. However, it is still
accessible for the non-target bioassay detection and not out-of-focus. The chromatogram is immersed into the bioassay
and evaluated instantly or incubated for few hours, depending on the bioassay or enzymatic assay selected. After a
visualization step, only the effective compound zones are visible in a complex sample that may consist of thousands
of single compounds. HPTLC and especially modern direct bioautography in combination with image evaluation
techniques and high-resolution (HR) MS may answer analytical questions rapidly, which may not be solved with other
techniques that fast and simple. Hyphenated planar chromatography (HPTLC-UV/Vis/FLD-EDA-HRMS) proved to
be well-suited as high-throughput bioanalytical technique (bioprofiling) that contibutes with instrumental and
methodical minimalism to maximal information.
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Open source 3D printed add-on for automated elution head-based HPTLC-MS

Hébe, T.T., Fichou, D. and Morlock, G.E.
Chair of Food Sciences, Justus Liebig University Giessen, Germany

The hyphenation of elution head-based high-performance thin-layer chromatography mass spectrometry (HPTLC-
MS) still has to be operated manually in terms of plate positioning. Thus, an open-source 3D printed add-on is
introduced [1], allowing an automatization of the TLC-MS Interface 2 from CAMAG. A newly developed software
termed OC_manager controls the image-based assignment of elution zones and the automated positioning of the
elution head on those zones. By the use of an automatic 6-port valve and four electronically controlled pneumatic
valves, the elution and cleaning process can be adjusted individually and synchronized with the plate positioning and
MS data acquisition. Mechanic movements were realized by three belt-driven carriages directly on the interface base.
The 6-port valve and all pneumatics were installed inside the device to preserve the compact footprint. The mean
deviation (target shift) of the positioning was determined to be 160 um for the ordered elution of 294 target zones of
azophloxine on one HPTLC plate and to be 190 um for the randomized elution order. The head cleaning control was
improved, and remaining elution solvents and particles are completely transferred to the drawer. In combination with
a controllable gas flow over the elution zone, cross-over contaminations or chromatogram distortion by released layer
particles or solvents are avoided. The presented automatization turns HPTLC-MS to be a highly efficient and
reproducible hyphenation technique.
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Optimization of the extraction of phenolic compounds from chestnut tree flowers

Cristina Caleja'?, M.A. Prieto?, Lillian Barros?, Albino Bento?, M. Beatriz P.P. Oliveira?, Isabel C.F.R. Ferreira®
& Centro de Investigacdo de Montanha (CIMOQ), Instituto Politécnico de Braganca, Campus de Santa Apoldnia,
5300-253 Braganca, Portugal
b REQUIMTE/LAQV, Faculty of Pharmacy, University of Porto, Rua Jorge Viterbo Ferreira, No. 228, 4050-313
Porto, Portugal
¢ Nutrition and Bromatology Group, Faculty of Food Science and Technology, University of Vigo, Ourense Campus,
E32004 Ourense, Spain

The chestnut tree fruits represent one of the most economically important agro-food material in the northeaster region
of Portugal. Tones of bio-residues are generated annually (branches, leaves, flowers, etc) and used, in the better cases,
as natural fertilizers or, in a less environmental friendly cases, burned. Otherwise, scientific reports have been relating
the consumption of some synthetic compounds present in foods with undesirable effects on the human health. Such
results are pushing the food-industry to look for alternatives that meet consumer needs towards a more natural market.
Therefore, the aim of this work was to valorise chestnut flowers’ (CF) bio-residues and to develop a profitable natural
antioxidant.

Although less exploited for economical purposes, CF have been used since ancient times in the preparation of infusions
due to the high concentration of active phenolic compounds (PC) beneficial to the human health. Recent research has
shown that CF possesses high abundance of PC that can be used in the preservation of foods due to their capacity to
inhibit lipid peroxidation and microbial proliferation. However, to compete with the price-value of synthetic
antioxidants typically applied, the PC extracted from CF need to be maximized. Therefore, the conditions of time (t),
temperature (T) and solvent (S) that favours the extraction by maceration of PC were optimized by response surface
methodology using a 5-level experimental design. The responses used as criteria were the quantification of the fourteen
individual PC by HPLC-DAD and the extraction yield of the obtained extract (E). The models developed were
successfully fitted to the data and used to determine optimal extraction conditions (t= 120.0£12.4 min, T= 85.0£6.7
°C and S=44.5 % of ethanol) producing 55.37+2.20 mg PC/g E.

The results highlight the potential of valorising CF bio-residues as a productive source of PC for the development of
a natural preservative that may be able to compete with synthetic compounds typically applied in the food-industry.

Acknowledgement: The authors are grateful to the Foundation for Science and Technology (FCT, Portugal) and
FEDER under Programme PT2020 for financial support to CIMO (UID/AGR/00690/2013), REQUIMTE
(UID/QUI/50006/2013 - POCI/01/0145/ FERDER/007265) and C. Caleja (SFRH/BD/93007/2013) grant. This work
is funded by the European Regional Development Fund (ERDF) through the Regional Operational Program North
2020, within the scope of Project NORTE-01-0145-FEDER-023289: DeCodE. The authors are grateful to FEDER-
Interreg Espafia-Portugal programme for financial support through the project 0377 _Iberphenol_6_E. To Xunta de
Galicia for financial support for the post-doctoral researcher of M.A. Prieto.
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Hemijska analiza i procena botani¢kog porekla nekih malteskih medova

Adrian Bugeja Douglas?, Uro§ Gasi¢®, Branko Sikoparija®, Tomislav Tosti®, Everaldo Attard?®, Zivoslav Tegi¢"
aDivision of Rural Sciences and Food Systems, Institute of Earth Systems, Msida, Malta
bUniverzitet u Beogradu, Hemijski fakultet, Beograd, Srbija
‘Univerzitet u Novom Sadu, PMF, Laboratorija za palinologiju, Novi Sad, Srbija

Malteska ostrva poznata su po proizvodnji meda razlic¢itog botanickog porekla. Jo§ od davnih vremena Malta je
povezana sa proizvodnjom meda (grcki Melita - zemlja meda). Cilj ovog rada bio je hemijska analiza i procena
botanickog porekla nekih malteskih medova. Na malteskim ostrvima pcelari med mogu sakupljati tri puta tokom jedne
godine, u prolece, leto i jesen. Tako, svaki sezonski med poseduje specifican organolepticki ukus, jer potice od
razli¢itih sezonskih biljaka. Fizi¢ko-hemijska analiza medova bazirana je na harmonizovanim metodama po
Bogdanov-u. Analiza $eCera izvr$ena je jonskom hromatografijom (HPAEC) sa pulsno-amperometrijskom detekcijom
(PAD), dok je polifenolni profil malteskih medova okarakterisan pomo¢u UHPLC-DAD MS/MS tehnike. Polenska
analiza uradena je uz postovanje harmonizovanih metoda melizopalinologije. Analiza Secera pokazala je da je sadrzaj
fruktoze 1,1 puta veci od sadrzaja glukoze, kao i da sadrzaj turanoze i rafinoze raste dok sadrzaj saharoze i maltoze
opada od proleca do jeseni..Polifenolni profil pokazuje da su u svim uzorcima najzastupljenije fenolne kiseline (p-
kumarinska, siringinska,vanilinska). Melisopalinoloska analiza meda pokazala je da u proleée i leto dominira Lotus,
dok u jesen preovladava Eukaliptus.

Chemical analysis and evaluation of botanical origin of some Maltese honeys

Adrian Bugeja Douglas?, Uro§ Gasi¢®, Branko Sikoparija®, Tomislav Tosti®, Everaldo Attard?®, Zivoslav Tegi¢P
aDivision of Rural Sciences and Food Systems, Institute of Earth Systems, Malta
®University of Belgrade, Faculty of chemistry, Belgrade, Serbia
cUniversity of Novi Sad, Faculty of Sciences, Laboratory for Palynology, Novi Sad, Serbia

The Maltese Islands are renowned for the production of genuine honey from different floral sources, depending on
the season and the location of the apiary. The connection of Malta with honey is most evident from the ancient name
of the island which was Melita, originating from Greek language and means land of honey. The aim of this paper was
chemical analysis and evaluation of botanical origin of some Maltese Honeys. In the Maltese Island the beekeeper can
harvest honey three times during a single year, in spring, summer and autumn. Each season’s honey has its own
particular organoleptic taste since they originate from different floral sources. Physiochemical analysis of honeys was
based on the Bogdanov harmonized methods. The carbohydrate analysis was performed by ion exchange
chromatography (HPAEC) with pulsed amperometric detection (PAD), while the polyphenolic profile of the Maltese
honey was evaluated by UHPLC-DAD MS/MS technique. The melissopalynological analysis was performed in
accordance with Harmonised Methods of Melissopalynology. The sugar analysis revealed that fructose glucose ratio
was 1.1, as well as concentration of turanose and raffinose increased whereas pointed out that maltose and sucrose
decreased through seasons. The polyphenolic profile pointed out that the most abundant were phenolic acids( p-
coumaric, siringic vanilic). The melissopalynological analysis showed that Lotus pollen was dominant in spring and
summer, whereas the Eucalitus was in autumns samples.
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Munna Hemosuh?, Panocnas Jlamesuh?, Tomucnas Toctu®, Ypom INammh®, XKusocnas Temmh®
“Uncmumym 3a onwmy u usuuxy xemujy, beoepao, Cpouja,
"Xemujcku ghaxynmem, Yuueepsumem y beoepady, Beozpao, Cpbuja

XespIUH MeJT IPUBJIAUY MTXKKY Kao Ba)KHA (DYHKIMOHAIHA XpaHa 3aXxBajbyjyhul caipkajy pasiiMuMTUX jeUbEmha 3a
KOja je IoKa3aHo Ja MMajy aHTHIUjabeTCKO, aHTHOKCHIATUBHO, aHTUMH(IAMaTOPHO U aHTHKaHIIEPOTEHO JIejCTBO.
Jenumema Koja gonpuHOCE OBUM e(eKTHMa Cy 3HauajHa 3a UcTpakuBame. OBa CTy/Mja ce 3aCHHBA Ha UCIIUTHBAY
npoduna mehepa n noaudeHona y mect y3opaka Mezia oj1 XeJbJIE U jeJHOM Y30pKy HEeKTapa xeJbae. MeTooM joHCKe
xpomatorpaduje ca enekrpoxemujckom nerekmujom (HPAEC/PAD) kBaHTH(HKOBAaHH Cy TIPUCYTHH miehepH, IOK je
o eHoHn Tpodui onpel)eH MeTonoM BHCOKO-e(pUKAacHE TeyHe XpomaTorpaduje ca MaceHOM IETEKITHjoM
(UHPLC-LTQ OrbiTrap XL). Canpsxaj riryko3e u ppykrose je y omncery ox 312 mo 355 g/kg, omnocto 327 mo 386
g/kg. Konnenrpanuje ¢aBoHouaa (rajaHriHa, XpUCHHA W MHMHOIEMOpHHA) Cy OJNaro pasjinuuTte, a HajBHINC j&
kBepueTnHa, 26,4 mg/kg. 'naBHe ¢eHONHE KHCENUHE Cy p-KyMapHHCKa, p-XHIPOKCHOeH30eBa, kadenHcka u
¢bepynmuacka. KoHueHTpauuje neBeT (IaBOHOMA-TIIYKO3HMIA BeOMa Cy pa3lUyYUTe, a caMo je KBepLeTHH-3-O-
pamHo3u1 poHal)eH y cBuX cenam y3opaka. Ha ocHOBY Ipe3eHTOBaHHX pe3yJiTaTa, MOXe ce pehin 1a MeJ of1 XxeJbJe
¥Ma 3HauyajHy HYTPUTHBHY BPEIHOCT.

Polyphenol and sugar profile of buckwheat honey

Milica Negovi¢?, Radoslav Daljevié?, Tomislav Tosti?, Uro§ Gasic?, Zivoslav Tegi¢P
aInstitute of general and physical chemistry, Belgrade, Serbia;
®University of Belgrade, Faculty of chemistry, Belgrade, Serbia

Buckwheat honey has attracted increasing attention as an important functional food thanks to its components that are
known to have beneficial impact such as anti-diabetic, anti-oxidative, anti-inflammatory, anti-cancerogenic.
Therefore, compounds that have impact on these effects are of the great interest. This study is based on investigation
of sugar and polyphenol profile in six buckwheat honey samples and one pure buckwheat nectar sample. High-
performance anion-exchange chromatography with pulsed amperometric detection (HPEAC/PAD) was used for
sugars quantification, while ultra-high-performance liquid chromatography coupled with hybrid mass spectrometry
detector (UHPLC-LTQ OrbiTrap XL) was used for polyphenolic profile characterization. Glucose and fructose
content was from 312 to 355 g/kg, and from 327 to 386 g/kg, respectively. Concentration of flavonoids (galangin,
chrysin and pinocembrin) were slightly different, while quercetin was dominant with concentration of 26.4 mg/kg.
The main phenolic acids were p-coumaric, p-hydroxybenzoic, caffeic, and ferulic acid. Concentration of nine
identified flavonoid glycosides were various and only quercetin 3-O-rhamnoside was found in all investigated
samples. Based on our results, it can be concluded that buckwheat honey has a significant nutritional value.
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Hemijska analiza i analiza botanickog porekla medova iz Albanije

Fatjon Hoxha?, Renata Kongoli?, Ilirjan Malollari¢, Tomislav Tosti®, Ivanka Ciri¢?, Dusanka Milojkovié-Opsenica®,
Zivoslav Tesi¢P
@Poljoprivredni Univerzitet u Tirani, Fakultet za biotehnologiju i hranu, Albanija
® Univerzitet u Beogradu Hemijski fakultet , Beograd, Srbija
¢ Univerzitet u Tirani , Fakultet prirodnih nauka, Albanija

Pozitivan uticaj meda na ljudsko zdravlje ¢ini ga jednim od najvrednijih proizvoda u Albaniji. Monoflorni medovi
kao §to su kestenov, bargremov i med od planike su veoma skupi. Zbog visoke cene monoflorni medovi se ¢esto
modifikuju. U Albaniji ima veoma malo radova o karakterizaciji monoflornog i poliflornog meda proizvedenog u
razli¢itim regionima Albanije, zbog toga je veoma tesko da se proceni botanicko i geografsko poreklo meda. 2007
godine uvedena je regulativa 0 medu u skladu sa direktivom Evropske unije (2001/110/EC). Medutim izostala je
prakti¢na primena i formiranje odgovarajuéih kontrolnih tela. Cilj ovog rada je proucavanje karakteristika monoflornih
medova skupljenih od péelara u Albaniji u saradnji sa P¢elarskim savezom Albanije. Fizickohemijski parametri su
odredeni na osnovu IHC harmonizovanih metoda dok je Secerni profil odreden HPAEC/PAD tehnikom. Dobijeni
rezultati su uporedeni sa referetnim tabelama za monoflorne medove.

Chemical Analysis and Evaluation of Botanical Origin of Some Albanian Honeys

Fatjon Hoxha?, Renata Kongoli?, Ilirjan Malollari¢, Tomislav Tosti®, Ivanka Ciri¢?, Dusanka Milojkovié-Opsenica®,
Zivoslav Tesi¢P
aAgricultural University of Tirana, Faculty of Biotechnology and Food, Albania
®University of Belgrade, Faculty of chemistry, Belgrade, Serbia
“University of Tirana, Faculty of Natural Sciences, Albania

Honey is considered as a very precious product in Albania due to its health benefits. Unifloral honeys, especially
chestnut, acacia, strawberry tree etc, are sold with a higher price. Due to its high price, honey, especially unifloral has
been often adulterated.

In Albania, there is very little research papers related to the characterization of honeys produced in different areas of
Albania, neither for unifloral or polifloral honeys. Hence it is very difficult to evaluate botanical and geographical
origin of honey. In 2007 the law regulation about honey, in accordance with European Union Directive (2001/110/EC)
was adopted. But in practice till the present there is no public agency to monitor honey quality based on adopted
regulation. Also there is no directive to determine properties and botanical origin of unifloral honeys. The aim of this
work is to analyze unifloral honey samples collected from Beekeepers, in collaboration with Albanian Association of
Beekeepers. Physicochemical analysis of honeys was based on IHC harmonized methods, whereas carbohydrate
analysis was performed by ion exchange chromatography (HPAEC) with pulsed amperometric detection (PAD). The
results obtained were compared with the main European unifloral honeys descriptive sheets.
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Ficus carica L. infructescence exploitation for anthocyanin-rich extracts preparation: optimized
extraction, bioactivity, and application as food colorant

Emanueli Backes®?, Carla Pereira?, Lillian Barros?, M. A. Prieto®¢, Aziza Kamal Genena®; Maria Filomena
Barreiro?, Isabel C.F.R. Ferreira?
aCentro de Investigacao de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apoldnia,
5300-253 Braganga, Portugal; "Laboratory of Separation and Reaction Engineering — Laboratory of Catalysis and
Materials (LSRE-LCM), Polytechnic Institute of Braganga, Campus Santa Apolonia, 5300-253 Braganca, Portugal;
°Nutrition and Bromatology Group, Faculty of Food Science and Technology, University of Vigo, Ourense Campus,
E32004 Ourense, Spain; ‘Departamento Académico de Alimentos (DAALM), Universidade Tecnologica Federal do
Parana, Campus Medianeira, 85884-000, Parana, Brasil.

Given its coloration, the peel of the infructescence of Ficus carica L. a by-product of fruit processing and/or
consumption, was considered as a potential source of anthocyanin compounds. In the present study, different
extraction techniques (heat, ultrasound, and microwave), aiming to recover the anthocyanin pigments and optimize its
extraction, were compared by response surface methodology using a circumscribed central composite design of three
variables with five levels. The relevant tested and optimized variables were time, temperature, and solvent composition
(ethanol/water ratio) for heat and microwave extraction methods. For ultrasound method, the variables were the
ultrasonic power, time, and solvent composition. The anthocyanin profile of the extract was determined by HPLC-
DAD-ESI/MS, and the used criteria responses were the quantification of cyanidin 3-rutinoside (C) in the extracted
residue (R; mg C/g R) and in the dried fig peel (P; mg C/g P dw), and the extraction yield of the obtained residue (g
R/g P dw). Ultrasound extraction was the most effective method, yielding 17.0 mg C/g R, 3.11 mg C/g P dw, and 0.19
g R/g P dw at the optimal global extraction conditions (21 min, 310 W, and 100% of ethanol). Regarding its bioactive
properties, the fig peel optimized extract showed antioxidant activity with an ECso value of 2,447 mg/mL in the
TBARS method and ECg values of 52 and 1.62 mg/mL, in 60 and 120 min, respectively, in the OXHLIA assay. The
extract also revealed antimicrobial activity in different Gram-positive and Gram-negative bacteria and did not present
cytotoxicity against non-tumour cells. Its application in a food product was carried out through the preparation of a
donut topping. The obtained results highlight the potential application of F. carica peels as sources of anthocyanins
to be considered in food industry, adding the benefits derived from its antioxidant and antimicrobial activity to the
colorant power.

Acknowledgments: FCT and FEDER under Programme PT2020 for financial support to CIMO (UID/AGR/00690/2013), LA
LSRE-LCM (POCI-01-0145-FEDER-006984), Carla Pereira (SFRH/BPD/122650/2016) grants, and L. Barros contract. Interreg
Espafia-Portugal for financial support to project 0377_Iberphenol_6_E. FEEI through the Regional Operational Program North
2020, within the scope of Project NORTE-01-0145-FEDER-023289: DeCodE and Norte-01-0247-FEDER-024479:
ValorNatural®. Xunta de Galicia for financial support to M.A. Prieto grant.
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Biolosko profilisanje ekstrakata Saccharina japonica primenom planane hromatografije povezane
sa bioloskim esejima

Petar Ristivojevi¢'?, Tanja Cirkovi¢ Velickovié¢® 4, Dusanka Milojkovi¢ Opsenica?, Judith Rollinger?
Inovacioni centar Hemijskog fakulteta u Beogradu, Studentski trg 12-16, 11000 Beograd; 2Departman za
farmakognoziju, Fakultet prirodnih nauka, Univerzitet u Becu, Althanstrafle 14, 1090 Vienna, Austrija.; 3Ghent
University Global Campus, Incheon, Korea; “Univerzitet u Beogradu - Hemijski fakultet,, Studentski trg 12-16,
11000 Beograd

Smede alge, Saccharina japonica (Areschoug) C.E. Lane, C. Mayes, Druehl & G.W. Saunders, (syn. Laminaria
japonica) su najéesce koris¢ena morska hrana u Severnoj Aziji. S. japonica predstavlja bogat izvor masnih kiselina,
proteina, dijetetskih vlakana, kao i razlicitih sekundarnih metabolita. Bioloski aktivna jedinjenja koja ulaze u sastav
morskih trava ispoljavaju razli¢ita svojstva kao $to su antibakterijska, antioksidativna, antifungalna i antivirusna. Cilj
ovog istrazivanja je identifikacija jedinjenja iz morskih trava (Laminaria japonica) koja ispiljavaju potencijalnu
antioksidativnu i antimikrobnu aktivnost primenom nove, brze, i visokopropusne tehnike u kombinaciji sa UPLC-LTQ
XL ion trap MS. Uzorci morskih trava prikupljeni na privatnoj farmi na ostrvu Deokjeok, Juzna Koreja su
ekstrahovani metanolom. Nakon toga, ekstrakti su analizirani visokoefikasnom tankoslojnom hromatografijom
(HPTLC). HPTLC-DPPH esej je razvijen u cilju identifikacije antioksidativnih supstanci, dok je antimikrobna
aktivnost ispitivana HPTLC-direktnom bioautografijom prema bakterijskim linijama Escherichia coli and Bacillus
subtilis. Nakon derivatizacije reagensom vanilin - sumporna kiselin, HPTLC hromatogram pokazuje prisustvo Sest
zona sa hRr vrednostima 5, 8, 12, 48, 78 i 89. Nakon bioautografske analize, jedinjenje sa potencijalnom
antioksidativnom i antimikrobnom aktivno$¢u je detektovano kao Zuta zona na ljubiéastoj pozadini na hRr vrednosti
78. Bioaktivha zona je ekstrahovana sa HPTLC ploce, rastvorena u acetonu i nakon toga analizirana primenom LTQ
XL ion trap MS. Pozitivan i negativan oblik jonizacije pokazuju pikove koji ogdovaraju eikozapentaenoinskoj i
arahidonskoj kiselini. Dobijeni rezultati su u saglasnosti sa studijom Shin-a i koautora, koji su pokazali da
antimikrobna aktivnost potice od masnih kiselina kao sto je eikozapentaenoinska kiselina.

Bioprofiling of Saccharina japonica extracts by planar chromatography linked with bioassays

Petar Ristivojevi¢'?, Tanja Cirkovi¢ Velickovié® 4, Dusanka Milojkovi¢ Opsenica®, Judith Rollinger?
Inovation Centre of the Faculty of Chemistry Ltd, Studentski trg 12-16, 11000 Belgrade, Serbia.; ?Department of
Pharmacognosy, Faculty of Life Sciences, University of Vienna, Althanstrale 14, 1090 Vienna, Austria.; *University
of Belgrade - Faculty of Chemistry, P.O. Box 51, 11158 Belgrade, Serbia.; “Ghent University Global Campus,
Incheon, South Korea

The brown algae Saccharina japonica (J.E. Areschoug) C.E. Lane, C. Mayes, Druehl & G.W. Saunders, (syn.
Laminaria japonica) is the most commonly consumed seaweed in northeast Asia. S. japonica is proven to be a rich
sources of polysaccharides, fatty acids, proteins, dietary fibers and different secondary metabolites. Bioactive
compounds from S. japonica exhibit various biological activities.The aim of the current study was to identify
metabolites from different S. japonica extracts with potential antioxidant and antimicrobial bioactivity using a new,
fast, and high throughput bioautography technique in combination with UPLC-LTQ XL ion trap MS. Five cultivars
from S. japonica collected from a private farm in Deokjeok Island, South Korea were extracted with methanol, and
the obtained extracts were analyzed by high-performance thin-layer chromatography (HPTLC). HPTLC-DPPH was
performed to identify potential antioxidant compounds, while the antibacterial activity was leveraged by HPTLC-
directed bioautography against Escherichia coli and Bacillus subtilis strains. After derivatization with vanillin-
sulphuric acid reagent the HPTLC chromatogram showed the presence of six distinct spots with hRg values at 5, 8,
12, 48, 78 and 89. Applying the bioautographic assays the spot at hRr 78 revealed a significant inhibitory zone against
E. coli and B. subtilis as well as for DPPH detected as yellow bands against purple background suggesting antioxidant
and antimicrobial activities. The bioactive band was scraped off from the HPTLC plate, dissolved in acetone, and
analyzed using LTQ XL ion trap MS. Both positive and negative ion modes showed signals characteristic for
eicosapentaenoic and arachidonic acids. These results are in agreement with Shin et al., who reported about the
antimicrobial activity of eicosapentaenoic acid from seaweed.
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Functionalization of yogurts with Agaricus bisporus extracts microencapsulated through the spray-
drying technique

Sandrina A. Heleno?®, Cristhian R.L. Francisco®®, Isabel P.M. Fernandes®?, Jodo C.M.Barreira?, Ricardo C.
Calhelha?, Lillian Barros*?, Odinei Hess Gongalves, Isabel C.F.R. Ferreira?, Maria Filomena Barreiro®®

2 Centro de Investigagdo de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apol6nia,
5300-253 Braganca,
b_aboratory of Separation and Reaction Engineering — Laboratory of Catalysis and Materials (LSRE-LCM),
Polytechnic Institute of Braganga, Campus Santa Apolonia,
1134, 5301-857 Braganca, Portugal
¢ Post-Graduation Program of Food Technology (PPGTA), Federal University of Technology — Parana — UTFPR,
Campus Campo Mouréo, via Rosalina Maria dos Santos,
1233, CEP 87301-899, Caixa Postal: 271, Campo Mour&o, PR, Brazil

The extensive use of synthetic additives by the food industry, some of them recognized as carcinogenic substances,
has alerted consumers towards the need of adopting healthier habits. Thus, their appetence for functional foods, i.e.
foods promoting positive effects on health in addition to their basic nutritional purposes, is progressively increasing.
Moreover the food industry has been under high pressure due to legislation restrictions concerning the use of some of
these artificial additives.

Mushroom extracts contain bioactive compounds potentially useful to functionalize foodstuffs. In fact, functional
foods are integrating the daily diet of consumers and are gaining prominence worldwide. Agaricus bisporus is the
species with the highest consumption worldwide, showing a great potential to be used to enrich food matrices, mainly
due to its high amount of ergosterol. In the present work, alcoholic extracts of A. bisporus were studied for their
bioactivity and viability as functional ingredients in a food product with high water content (yogurt). Extracts were
microencapsulated by spray-drying (to improve their stability and hydrophilicity), using maltodextrin crosslinked with
citric acid as the encapsulating material. The effect of thermal treatment (after atomization) on crosslinking and
bioactivity of the produced microspheres was tested. The incorporation of free and thermally untreated forms resulted
in yogurts with higher initial antioxidant activity (ECse values: 214 and 272 mg/mL) that decreased after 7 days (ECso
values: 248 and 314 mg/mL). Contrarily, thermally treated microencapsulated extracts showed higher antioxidant
activity after the same period (ECsp values, 0 days: 106 mg/mL; 7 days: 48.7 mg/mL), in result of an effective
protection provided by microencapsulation with crosslinked maltodextrin and citric acid. Functionalized yogurts
showed an overall maintenance of nutritional properties.
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Sadrzaj fenolnih jedinjenja i antioksidativna aktivnost dve vrste roda Asplenium u razli¢itim
fazama Zivotnog ciklusa

Suzana Zivkovié?, Vuk Maksimovi¢?, Milica Milutinovi¢?, Jelena Boljevié?, Neda Anigié?, Branislav Siler?, Dragana
Bozi¢?, Danijela Misi¢?
lnstitut za bioloska istraZivanja “Sinisa Stankovi¢”, Univerzitet u Beogradu, Bulevar despota Stefana 142, 11060
Beograd, Srbija
®nstitut za multidisciplinarna istraZivanja, Univerzitet u Beogradu, Kneza Viseslava la, 11000 Beograd, Srbija

Paprati su kroz istoriju smatrane znaGajnim izvorom lekovitih sirovina, hranljivih materija i vlakana. | pored toga, one
su nedovoljno istrazene u fitohemijskom smislu, a narocito haploidni gametofit koji se odlikuje krhkom gradom i
mikroskopskim dimenzijama, $to otezava prikupljanje dovoljne koli¢ine biljnog materijala za hemijske analize. S
ciliem da se opravda etnofarmakolos$i znacaj paprati iz roda Asplenium, ovo istraZivanje je fokusirano na
karakterizacijufenolnih jedinjenja i analizu antioksidativnih svojstava sporofita i gametofita vrsta Asplenium
adiantum-nigrum L. i A. ruta-muraria L., koje su $iroko rasprostranjene u Evropi. Metanolni ekstrakti gametofita i
sporofita (listova, rizoma i korenova) su podvrgnuti UHPLC/DAD/(—)HESI-MS/MS analizi, nakon ¢ega je utvrdena
njihova antioksidativna aktivnost (ABTS i DPPH test).

Sastav fenolnih jedinjenja i antioksidativna aktivnost analiziranih vrsta ukazuju na species-specifi¢ne profile koji su
uslovljeni fazom Zzivotnog ciklusa paprati. Identifikovana fenolna jedinjenja pripadaju klasama fenolnih kiselina
(hidroksibenzoi¢ne i hidroksicimetne kiseline), flavonoidima (flavan-3-oli, flavonoli), i ksantonima. Sporofiti A.
adiantum-nigrum su bogat izvor ksantona (mangiferina i mangiferin glikozida), koji predstavljaju potentne bioaktivne
agense. Pored ksantona, gametofiti ove vrste sadrze znacajne koli¢ine flavan-3-ola (epigalokatehin i epigalokatehin
galat). Flavan-3-oli su prepoznati kao dominantna fenolna jedinjenja u sporofitima (galokatehin galat i epigalokatehin
galat) i gametofitima (galokatehin i katehin) kod vrste A. ruta-muraria. Izrazena antioksidativna aktivnost ekstrakata
rizoma A. adiantum-nigrum i listova A. ruta-muraria moze se pripisati visokom sadrzaju ksantona i flavan-3-ola.
Rezultati ukazuju na veliki antioksidativni potencijal ove dve vrste, ¢ime je podrZana njihova upotreba u tradicionalnoj
medicini.

Phenolics content and antioxidant activity of two Asplenium species: life cycle-specific patterns

Suzana Zivkovié?, Vuk Maksimovi¢®, Milica Milutinovié?, Jelena Boljevi¢?, Neda Ani¢i¢?, Branislav Siler?, Dragana
Bozi¢?, Danijela Misic?
nstitute for Biological Research “Sinisa Stankovi¢”, University of Belgrade, Bulevar despota Stefana 142, 11060
Belgrade, Serbia
bnstitute for Multidisciplinary Research, University of Belgrade, Kneza Viseslava la, 11000 Belgrade, Serbia

Historically, ferns have been an important source of drugs, food, and fibers. Nevertheless, very few works have been
done on their phytochemical characterization. Moreover, the haploid gametophyte phase of ferns has, probably due to
the fragile structure, microscopic dimensions, and difficult collection, only rarely been the subject of phytochemical
investigations. With the aim to support the ethnopharmacological importance of Asplenium species, the present work
focuses on evaluating the phenolic content and antioxidant properties of sporophytes and gametophytes of Asplenium
adiantum-nigrum L. and A. ruta-muraria L, two fern species widely distributed in Europe. Methanol extracts of
gametophytes and sporophytes (fronds, rhizomes and roots) were subjected to UHPLC/DAD/(—)HESI-MS/MS
analysis, and further to the evaluation of their scavenging capacities against ABTS"" and DPPH".

Phenolics content and antioxidant activity of analyzed Asplenium species showed species-specific and life cycle-
specific patterns. ldentified phenolic compounds belong to the classes of phenolic acids (hydroxybenzoic and
hydroxycynnamic acids), flavonoids (flavan-3-ols, flavonols), and xanthones. Sporophytes of A. adiantum-nigrum are
especially rich in xanthones (mangiferin and mangiferin glycoside), potent bioactive compounds. Besides xanthones,
gametophytes contain significant amounts of flavan-3-ols (epigallocatechin and epigallocatechin gallate). Flavan-3-
ols are also recognized as the major phenolic compounds in both A. ruta-muraria sporophytes (gallocatechin gallate
and epigallocatechin gallate) and gametophytes (gallocatechin and catechin). The excellent antioxidant activity of A.
adiantum-nigrum rhizomes and A. ruta-muraria fronds, against both DPPH and ABTS radicals, could be ascribed to
the high content of xanthones and flavan-3-ols, respectively. The results of the present study candidate these two fern
species as potent antioxidant agents, thus supporting their traditional use.
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Izbor metode za odredivanje sadrzaja dijetetskih suplemenata

Dijana Jeli¢!, Zeljka Marjanovi¢-Balaban?, Tanja Okoli¢®
tUniverzitet u Banjoj Luci, Medincinski fakultet, Farmacija, Banjaluka, Bosna i Hercegovina
2Univerzitet U Banjoj Luci, Sumarski fakultet, Banja Luka, Bosna i Hecegovina
SUniverzitet U Banjoj Luci, Prirodno-matematicki fakultet, Banjaluka, Bosna i Hecegovina

U radu je odredivan sadrzaj vitamina C i minerala Ca u dijetetskim suplementima uz pomo¢ klasi¢ne analiticke metode
(volumetrije) i instrumentalnih metoda (konduktometrije i potenciometrije). Cilj istraZivanja je bio da se uporede
rezultati dobijeni klasiénom i instrumentalnom analizom dijetetskih suplemenata. U volumetrijskoj analizi za
odredivanje kalcijuma koriStena je metoda kompleksometrije uz upotrebu mureksida kao indikatora, a vitamin C je
odredivan jodometrijski uz upotrebu skroba kao indikatora. Od instrumentalnih metoda konduktometrijska metoda je
bila metoda izbora za odredivanje vitamina C, a potenciometrijska metoda uz upotrebu Ca jon slektivne elektrode
(JSE) je koriStena za odredivanje prisustva i sadrzaja kalcijumovih jona. Za uzorke su uzeti dijeteski suplementi na
bazi vitamina C i minerala Ca koji se mogu kupiti u slobodnoj prodaji. Primjenom metode titracije vrijednost recovery
vrijednosti za sadrZaj vitamina C se kretala u intervalu od 95,24 do 99,64 %, a za kalcijum od 95,11% do 99,80%.
Procjena sadrzaja vitamina C u konduktometrijskoj metodi odredena je metodom kalibracione krive i dobijeni su
sledece recovery vrijendosti 95,4 — 99,5%, dok se upotrebom JSE recovery vrijednost kretala u intervalu od 97.5 —
105%. Sve dobijene vrijednosti bile su u skladu sa sadrzajem koji je deklarisan od strane proizvodaca. Jedino
odstupanje koje se javilo je bilo kod jednog uzorka Ca dijetetskog suplementa uz primjenu JSE metode. Nakon
izvr$enih analiza zakljuceno je da oba pristupa daju dobre i pouzdane rezultate. Instrumentalne metode su brze, s tim
da je potrebno da se vodi ra¢una o ometajué¢im faktorima, odnosno, jonima koji mogu dovesti do inteferencije i
umanjiti osjetljivost elektrode, $to nije sluc¢aj kod volumetrijskih metoda.

Method analysis choice for content determination of dietary supplements
Dijana Jeli¢!, Zeljka Marjanovi¢-Balaban?, Tanja Okoli¢®

tUniversity of Banjaluka, Faculty of Medicine, Pharmacy Department, Banjaluka, Bosnia and Herzegovina
2University of Banjaluka, Faculty of Forestry, Banjaluka, Bosnia and Herzegovina
SUniversity of Banjaluka, Faculty of Natural Sciences and Mathematics, Banjaluka, Bosnia and Herzegovina

The content of vitamin C and content of calcium mineral in dietary supplements were determined by classical
analytical method (volumetry) and instrumental methods (conductometry and potentiometry). The aim of this study
was to compare the results obtained by these two proposed approach in order to evaluate which method gives more
reliable results. In the volumetric analysis for calcium determination, complexometry was used, with murexide as an
indicator, while vitamin C was determined by iodometry using starch as an indicator. From instrumental methods, the
conductometric method was the method of choice for the determination of vitamin C, and the potentiometric method,
with Ca ion selective electrode (ISE), was used to determine the presence and content of calcium ions in dietary
samples. All the samples of dietary supplements were obtained from local pharmacy stores. By using the titration
method, the recovery value for vitamin C content ranged from 95.24 up to 99.64%, and for calcium from 95.11% to
99.80%. Estimation of the content of vitamin C by the conductometric method was determined by the calibration
curve, with following recovery value: 95.4 to 99.5%. The use of ISE provide recovery value for calcium content was
in the range of 97.5-105%. All the values obtained, both, for vitamin C and calcium, were in accordance with the
content declared by the manufacturer. Only deviation that occurred was in case of one Ca dietary supplement with the
use of the ISE method. After performed analysis, it was concluded that both approaches provide good and reliable
results. Instrumental methods proved to be faster, but very sensitive to some interfering ions, which was not a case in
volumetric approach.
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Sadrzaj NaCl u mekim sirevima - aspekt bezbednost i zdravlje ljudi

Radoslava Savi¢ Radovanovi¢!, Nemanja Zdravkovié?, Milijana Babi¢!
!Fakultet veterinarske medicine, Univerzitet u Beogradu, Srbija
2Naucni institut za veterinarstvo Srbije, Beograd, Srbija

Kao jedna od najstarijih namirnica, sir zauzima vazno mesto u ishrani ljudi zbog svoje hranljive vrednosti. U Republici
Srbiji sirevi se proizvode industrijski, ali znacajna koli¢ina se proizvodi u malim zanatskim pogonima i individualnim
domacinstvima. Na trzistu zelenih pijaca svakodnevo su prisutni sirevi proizvedeni na tardicionalan nacin od sirovog,
ili kuvanog kravljeg mleka. Koagulacija se postize dodavanjem sirila, bez komercijalnih starter kultura. Budu¢i da se
znacajna koli¢ina mekih sireva proizvodi od sirovog mleka u skladu sa tradicijom, postoji moguénost da sa mlekom
u sir dospeju patogeni mikroorganizmi. So, natrijum hlorid (NaCl) doprinosi slanom ukusu i antimikrobnom delovanju
u siru, ali visok sadrzaj soli moze da ima negativan efekat na zdravlje ljudi. Cilj ovog rada je bio da se odredi sadrzaj
NaCl u sirevima prisutnim na zelenim pijacam u Beogradu i da se ispita bezbednost u pogledu prisustva patogenih
bakterija: Listeria monocytogenes, Salmonella spp. i koagulaza pozitivnih stafilokoka. Ispitano je ukupno 100 uzoraka
sireva tradicionalno proizvedenih u individualnim domaéinstvima. Sadrzaj NaCl je bio manje od 0, 01 do 2,54% u
sirevima proizvedenim od sirovog mleka i manje od 0,01 do 3, 66% u sirevima od kuvanog mleka. Ni u jednom uzorku
sira nisu dokazane L. monocytogenes i Salmonella spp. Koagulaza pozitivne stafilokoke su dokazane u 26 (26%)
uzoraka sira i broj se kretao od 2 to 5.60 log cfu/g. Sadrzaj NaCl u mekim sirevima u Srbiji omogucava unos manji
od dnevne doze, koju preporuc¢uje WHO (World Health Organization), ali je pogodovao rastu koagulaza pozitivnih
stafilokoka. Sirevi u kojim je broj koagulaza pozitivnih stafilokoka bio vec¢i od 5 log cfu/g mogu da predstavljaju rizik
po zdravlje, ako je enterotoksin prisutan u dovoljnoj koli¢ini da izazove intoksikaciju konzumenta.

Sodium chloride content in soft cheeses with respect to food safety and public health

Radoslava Savi¢ Radovanovié!, Nemanja Zdravkovi¢?, Milijana Babi¢*
'Faculty of Veterinary Medicine, University of Belgrade, Serbia
2Scientific Veterinary Institute of Serbia, Belgrade, Serbia

Abstract. As one of the oldest food products, cheese takes an important place in human diets due to its nutritional
value. In Serbia, cheeses are produced industrially, but significant proportions are produced in small-scale plants and
in individual artisanal households. At green markets, cheeses daily present are produced from raw or cooked cow’s
milk in a traditional manner in households. The coagulation is achieved by addition of rennet, without addition of any
commercial starter cultures. Since significant quantity of soft cheeses is produced from raw milk in accordance with
tradition, there is a possibility the pathogenic microorganisms pass into cheese from raw milk. Salt (NaCl) contributes
the salty taste and an antimicrobial effect to cheese, but too high a salt intake can have negative effects on human
health. The aim of this research was to determine the NaCl content in cheeses available at Belgrade’s green markets
and to assess their safety with regard to the presence of pathogenic bacteria: Listeria monocytogenes, Salmonella spp.
and coagulase-positive staphylococci. Altogether, 100 cheeses traditionally produced in individual artisanal
households were studied. The NaCl content ranged from less than 0. 01 to 2. 54% in raw milk cheeses and less than
0.01 to 3.66% in heat-processed milk cheeses. L. monocytogenes and Salmonella spp. were not detected in the
examined cheeses. Coagulase-positive staphylococci were detected in 26 (26%) of cheeses, with numbers ranging
from 2 to 5.60 log cfu/g. The NaCl content in Serbian soft cheeses would provide a lower dose than that recommended
by WHO for daily intake, but it was favourable for growth of coagulase-positive staphylococci. The raw milk cheeses
in which the number of coagulase-positive staphylococci exceeded more than 5 log cfu/g could be a risk to human
health if enterotoxin is present in amounts sufficient to cause intoxication of consumers.
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Samonikla jestiva makromiceta Pleurotus ostreatus (Jacq.)P. Kumm sa teritorije Srbije: potencijalni
kandidat za funkcionalnu hranu

Jovana Petrovi¢'”, Sandrina A. Heleno?, Lillian Barros?, Isabel C.F.R. Ferreira?, Jasmina Glamo¢lija®, Marina
Sokovié!
Unstitut za bioloSka istrazivanja ,, Sinisa Stankovié¢ “, Univerzitet u Beogradu, Bulevar despota Stefana 142, 11060
Beograd, Srbija
2Mountain Research Centre (CIMO), ESA, Polytechnic Institute of Braganca, 1172, 5300-253 Braganca, Portugal

Interesovanje za povezanost loseg nacina ishrane i etiologije i razvoja razli€itih oboljenja ljudi dovelo je do porasta
broja naucnih studija koje se bave moguénostima konzumiranja odredene hrane kao leka. Faktori koji tome doprinose
ukljucuju brz napredak nauke i tehnologije, kao 1 povecanje svesti potrosaca da kvalitetna ishrana koristi zdravlju u
¢emu funkcionalna hrana zauzima vazno mesto. Samonikla bukovaca P. ostreatus se tradicionalno koristi kao hrana,
pa je zbog toga izabrana za detaljnu hemijsku karakterizaciju (profil nutrijenata i odabranih metabolita). Pored toga,
procenjena je i sposobnost metanolnog ekstrakta bazidiokarpa ove gljive da inhibira in vitro rast odabranih patogenih
mikroorganizama u cilju procene funkcionalnih svojstava koja mogu doprineti zdravlju korisnika. Dobijeni rezultati
su pokazali da su ugljeni hidrati dominantni nutrijenti, a za njima slede proteini i masti. Od prostih Seéera, trehaloza
je prisutna u znatnoj koli¢ini, dok su glukoza i fruktoza prisutne u manjoj meri. Zahvaljujuci niskoj energetskoj
vrednosti, plodonosna tela bukovace predstavljaju zdravu, niskokalori¢nu hranu koja moze biti preporucena za
svakodnevno konzumiranje. Analiza metabolita je pokazala prisustvo a-tokoferola, oksalne, jabucne, limunske,
fumarne kao i p-hidroksibenzoeve kiseline. Rezultati antibakterijske aktivnosti metanolnog ekstrakta ukazali su
njegovo moc¢no inhibitorno delovanje na rast osam vrsta bakterija, medu kojima je Pseudomonas aeruginosa bila
najosetljivija. Uzevs§i u obzir dobijene rezultate analize nutrijenata i energetske vrednosti, prisustvo razli¢itih
metabolita (fenolnih i organskih kiselina, kao i tokoferola) i antibakterijsku aktivnost, bukovaca se moze smatrati
kandidatom za funkcionalnu hranu ili izvorom funkcionalnih sastojaka koji ¢e biti koris¢eni za razvoj novih,
obogacenih prehrambenih proizvoda.

Wild growing edible mushroom Pleurotus ostreatus (Jacq.)P. Kumm from Serbia: a potential
candidate for functional food

Jovana Petrovi¢'”, Sandrina A. Heleno?, Lillian Barros?, Isabel C.F.R. Ferreira?, Jasmina Glamo¢lija*, Marina
Sokovié¢!
YUnstitute for biological research ,,SiniSa Stankovié*, University of Belgrade, Bulevar despota Stefana 142, 11060
Belgrade, Serbia
2Mountain Research Centre (CIMO), ESA, Polytechnic Institute of Braganca, 1172, 5300-253 Braganca, Portugal

Renewed interest on relationship between poor nutrition and etiology and the development of various diseases
affecting mankind has led to the increased number of scientific studies dealing with the consumption of certain food
as medicine. Factors that contribute to this include rapid advances in science and technology and raising awareness of
consumers in obtaining good health through quality diet wherein functional foods occupy an important place. Since
renowned wild growing Oyster mushroom has a long tradition of use as a food, herein, we reported a detailed chemical
profile regarding nutrient and selected metabolite profile. In addition, we evaluated the ability of methanolic extract
obtained from mushroom basidiocarps to reduce in vitro growth of selected pathogenic microorganisms in order to
assess functional properties of the mushroom that can provide health benefits for the consumers. Obtained results
indicate carbohydrates were the most abundant compounds, followed by proteins and fat. Free sugar trehalose was
present in considerable amount, unlike glucose and fructose. With low energy value, fruiting bodies of wild growing
Oyster mushroom represent a healthy, low-calorie food, recommended for use on a daily basis. As for selected
metabolite analyses, results revealed the presence of a-tocopherol, oxalic, malic, citric, fumaric and p-hydroxybenzoic
acid. Results of antibacterial activity revealed potent activity against eight species of bacteria, among which
Pseudomonas aeruginosa was the most susceptible to the activity of methanolic extract. Overall, proximate
composition and energy value, as well as the presence of various metabolites (phenolic and organic acids as well as
tocopherols) and antibacterial activity, indicate that Oyster mushroom may be a candidate for functional food or a
source of functional ingredients used for the development of new, enriched food products.


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

T P
UNIFood Conference m

&=

Predavanje i usmene prezentacije u okviru sekcija/Lecture and oral presentation within sections YHHBEPIUTET
BEZBEDNOST | KVALITET HRANE / FOOD SAFETYAND QUALITY ¥ BEOTPALY
BKH14/FQS14 u/o UNTFLOD -

Bioactive compounds of the wild edible mushroom Laetiporus sulphureus (Bull.) Murrill.
Antioxidant, antifungal and antibacterial properties

Petrovic, J.2, Glamo¢lija, J.2, Ciri¢, A.2, Zoumpoulakis, P.°, Proestos, C.¢*, Sokovi¢, M.2
aInstitute for Biological Research SiniSa Stankovié, University of Belgrade, Bulevar Despota Stefana 142, Belgrade,
Serbia
bInstitute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research Foundation, 48 Vas.
Constantinou Ave., Athens, Greece
Laboratory of Food Chemistry, Department of Chemistry, National and Kapodistrian, University of Athens, Greece

*Presenting author

Laetiporus sulphureus is an edible wood-rooting basidiomycete. The proximate composition, total phenol antioxidant
capacity and antimicrobial activities of different extracts of L. sulphureus were determined. Different extraction
methodologies, including high energy techniques, were employed and their effect was examined on the activity of the
extracts. Optimum extraction methodologies (classical and ultrasound-assisted) provided one fraction containing
neutral and polar lipids and the other fraction containing fungal carotenoids and pigments. Fatty acid analysis indicated
a predominant level of polyunsaturated fatty acids followed by saturated and mono-unsaturated fatty acids. Both the
aqueous methanolic and water extracts contained higher TPC and showed better antioxidant capacity than the ethanolic
extract. Irrespective of the type of extraction applied, L. sulphureus showed good antimicrobial activity against all the
tested bacteria and fungi, being in some cases stronger than the used antibiotics and mycotics. Therefore, this edible
mushroom could be considered as a positive candidate to be utilised by the food industry, not only for obtaining
bioactive compounds to be used as natural antioxidants/antimicrobial agents, but possibly also for its nutritional value
and health benefits.
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Antimikrobna svojstva ekstrakata ¢age (Inonotus obliquus)

Dusanka A. Popovié¢ ', Predrag Petrovié 2, Miomir Niksié *, Anita Klaus *
Y Institut za prehrambenu tehnologiju i biohemiju, Poljoprivredni fakultet, Univerzitet u Beogradu; ? Teinolosko —
metalurski fakultet, Univerzitet u Beogradu

Caga (Inonotus obliquus) predstavlja jedan od najinteresantnijih izvora bioloski aktivnih supstanci sa §irokim
spektrom vrednih komponenata. Cilj ovog rada bilo je ispitivanje antimikrobnih svojstava dve grupe ekstrakata Cage
— nativnih ekstrakata (vodeni ekstrakt — WE, alkalni ekstrakt — AE i etanolni ekstrakt — EE) i hemijski modifikovanih
ekstrakata (pre¢iSceni ekstrakt — PE, poboljsan metilacijom — ME i acetilacijom — AcE). Efekti ovih ekstrakata su
testirani na sedam patogenih bakterijskih sojeva i na jedan patogeni kvasac. Ispitivane su minimalna inhibitorna
koncentracija (MIC), minimalna baktericidna koncentracija (MBC) i minimalna fungicidna koncentracija (MFC). Svi
ekstrakti cage su pokazali znaCajnu inhibitornu aktivnost ka svim patogenima. ME i WE su pokazali baktericidnu
aktivnost ka svim vrstama. Acetilacija i metilacija su snizile MIC vrednosti. Najbolji ekstrakt je ME, koji je pokazao
najbolja svojstva sa svim MIC vrednostima ispod 1 mg/ml i njegova kinetika inhibicije je dodatno ispitivana. Za
kinetiku su odabrane koncentracije ekstrakta od 1 mg/ml i 0,03 mg/ml. Ovi rezultati ukazuju da ¢aga moze
predstavljati izvor za dobijanje novih i efektivnih antimikrobnih supstanci.

Antimicrobial properties of Chaga extracts (Inonotus obliquus)

Dusanka A. Popovié !, Predrag Petrovié 2, Miomir Niksi¢ !, Anita Klaus *
! Department of Food Technology and Biochemistry, Faculty of Agriculture, University of Belgrade; ? Faculty of
Technology and Metallurgy, University of Belgrade

Chaga mushroom (Inonotus obliquus) is among the most interesting sources of biologically active substances, with a
broad spectrum of valuable compounds. The aim of this study was to examine antimicrobial properties of two groups
of Chaga extracts — native extracts (water extract — WE, alkali extract — AE and ethanolic extract — EE) and chemically
modified extracts (purified extract — PE, improved by methylation — ME and acetylation — AcE). The effects of these
extracts were tested against seven pathogenic bacterial strains and one pathogenic yeast. The minimum inhibitory
concentration (MIC), minimum bactericidal concentration (MBC) and minimum fungicidal concentration (MFC) were
examined. All Chaga extracts showed significant inhibitory activity against all pathogens. ME and WE showed
bactericidal activity against all species. Acetylation and methylation lowered MIC values. The most potent extract
was ME, which showed best properties with all MIC values under 1 mg/ml and its kinetics of inhibition was
additionally tested. For kinetics, concentrations of 1 mg/ml and 0,03 mg/ml of the extracts were selected. This results
may indicate that Chaga could be a possible source to obtain new and effective antimicrobial substances.
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Amaranthus caudatus L. as a source of betacyanins with coloring and antimicrobial properties

Custddio Lobo Roriz!?, Maria José Alves!, Patricia Morales?, Lillian Barros?, Isabel C.F.R. Ferreiral*
ICentro de Investigagéo de Montanha (CIMO), Instituto Politécnico de Braganga, Braganga, Portugal; 2Dpto.
Nutricién y Bromatologia Il. Facultad de Farmacia. Universidad Complutense de Madrid (UCM), Madrid, Spain.

Amaranthus caudatus L. is a plant belonging to the Amaranthaceae family, and is a very interesting crop, since it
resists drought, heat, and pests, and adapts readily to new environments. The visual appearance of this plant is a bright
red-violet, being betacyanins the compounds responsible for the color, and several bioactivities. Therefore, and despite
being considered a good source of nutrients with high quality proteins, vitamins, minerals and bioactive molecules,
such as phenolic compounds, A. caudatus can also be commercially exploited as a source of natural colorants. In the
last decade, and due to the growing demand of consumers, natural matrices have been used to search natural colorant
alternatives, in order to replace the artificial counterparts, which have been revealed some toxic effects. Betacyanins
are natural colorants and have been used in the food industry, not only because of the high colouring power, but also
due to recognized bioactive properties, such as antioxidant and antimicrobial, among others. Thus, the objective of
this work was to obtain an extract rich in betacyanins to be used as food coloring agents, offering an alternative source
of these coloring compounds, but at the same time conferring bioactive properties. A dynamic maceration extraction
was carried out, being the extracts characterized by HPLC-DAD-ESI/MS regarding betacyanins’ composition. The
antibacterial activity was evaluated against a panel of four Gram-positive and five Gram-negative bacteria, and the
absence of cytotoxicity was confirmed in a porcine liver primary culture. By the chromatographic analysis it was
possible to identify four compounds, being amaranthine (171 £ 1 mg/g extract) and isomaranthine (38 £ 1 mg/g) the
two major compounds, and betanin (1.6 £ 0.1 mg/g) and isobetanin (1.3 £ 0.1 mg/g) the minor compounds. The extract
presented minimum growth inhibitory concentrations (MICs) ranging from 20-10 mg/mL, with no cytotoxicity. After
such promising results, this plant can be a viable alternative to obtain natural colorant ingredients.
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Alternative sources of n-3 fatty acids from plant origin

Spyridon A. Petropoulos®”, Josiana Vaz2, Angela Fernandes?, Anestis Karkanis?, Lillian Barros?, Isabel C.F.R.
Ferreira?
tUniversity of Thessaly, Department of Agricultur, Crop Production and Rural Environment, Volos Greece; email:
spetropoulos@uth.gr
2 Centro de Investigacdo de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apoldnia,
5300-253 Braganca, Portugal

N-3 fatty acids are considered essential for human health, since they are associated with beneficial effects against
many diseases of modern world. The most common dietary sources of n-3 fatty acids are fishes such as salmon and
sardines among others, which are also incriminated with high heavy metals content. Flax or linseed is the most widely
known plant source of n-3 fatty acids and is the main ingredient of food supplements. The aim of the present study
was to evaluate seeds and seed oils of purslane as alternative sources of n-3 fatty acids. For this purpose, purslane
seeds, oils from seeds extracted with three methods (screw press methods with or without a cooler), and seed
presscakes were evaluated in terms of fatty acids composition and cytotoxicity. For comparison purposes, three
commercial linseed oils, one cucurbit oil and one luffa oil were also analyzed in terms of fatty acids composition and
cytotoxicity against various human tumor cell lines. The results of the study showed that linseed oils were abundant
in a-linolenic acid (65.62%-71-90%), followed by linoleic and oleic acids (12.87%-17.98% and 6.43%-7.09%,
respectively), while n6/n3 and PUFA/SFA ratios were lower than 4.0 and higher than 0.45, respectively. In contrast,
cucurbit and luffa oils have very low amount of a-linolenic acid, since they contained mostly linoleic, oleic, palmitic
and stearic acid, which resulted in very high values of n6/n3 ratios. The main detected fatty acids in purslane seed oils
were a-linolenic and linoleic in amounts that depended on the extraction method. Seeds and seed presscakes also
contained high amounts of a-linolenic acid and linoleic acids; however, extraction method affected fatty acids
composition and values of n6/n3 and PUFA/SFA ratios. Finally, luffa oil showed the highest cytotoxicity against
HeLa and NCI-H460 tumor cell lines, followed by cucurbit and one of the tested linseed oils. In conclusion, purslane
seeds and seed oils could be considered as alternative n-3 fatty acids, while they have a balanced fatty acids
composition and show moderate cytotoxicity against specific tumor cell lines.


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php
mailto:spetropoulos@uth.gr

T P
UNIFood Conference m

o=

Predavanje i usmene prezentacije u okviru sekcija/Lecture and oral presentation within sections YHHBEPIUTET
BEZBEDNOST | KVALITET HRANE / FOOD SAFETYAND QUALITY Y BEOTPARY
BKH18/ FQS18 U/O UNTFLOD o

Masno-kiselinski sastav lipida ulja semenki internacionalnih i autohtonih sorti grozda

Danijel D. Milin¢i¢!, Aleksandar Z. Kosti¢!, Miroljub B. Baraé!, Bojana D. Spirovi¢ Trifunovié!, Mirjana B. Pesi¢!
tUniverzitet u Beogradu, Poljoprivredni fakultet, Nemanjina 6, 11080, Beograd, Srbija

Koris¢enje grozda u vinskoj industriji vodi ka akumulaciji velikih koli¢ina semenki kao sporednih proizvoda. Kostice
grozda su bogat izvor masnih kiselina, medu kojima su dominantne polinezasi¢ene masne kiseline. Cilj ovog rada je
bio identifikacija, kvantifikacija i poredenje masno-kiselinskih profila prisutnih u semenkama sedam razli¢itih
internacionalnih i autohtonih sorti grozda. Pokazano je da semenke grozda sadrze znacajne koli¢ine nezasic¢enih
masnih kiselina, narocito linolnu kiselinu, ¢iji se sadrzaj kretao od 61,15%-83,47%. Najvisi udeo linolne kiseline je
detektovan u sortama grozda Hamburg, Rizling Italijanski i Tamjanika. Oleinska kiselina najvise doprinosi sadrzaju
mononezasi¢enih masnih kiselina, dok je stearinska kiselina najzastupljenija zasiCena masna kiselina u svim
analiziranim uzorcima. U sorti Prokupac registrovan je najvisi sadrzaj obe masne kiseline. Ostale identifikovane
masne kiseline su bile prisutne u tragovima.

Kljucne reci: semenke grozda, polinezasicene masne kiseline, zasicene masne kiseline, linolna masna kiselina

Fatty acid composition of lipids of international and autochthonous grape seed varieties

Danijel D. Milin¢i¢!, Aleksandar Z. Kosti¢!, Miroljub B. Bara¢!, Bojana D. Spirovié Trifunovi¢!, Mirjana B. Pegi¢!
tUniverzitet u Beogradu, Poljoprivredni fakultet, Nemanjina 6, 11080, Beograd, Srbija

Using grapes in the winemaking industry leads to accumulation of large quantities of seed by-product. Grape seed is
arich source of fatty acids among which dominate polyunsaturated fatty acids. So, the aim of this work was to identify,
quantify and compare fatty acid profile presented in seed of seven different international and autochthonous grape
varieties. It has been shown that grape seed contains significant quantities of unsaturated fatty acids, especially linoleic
fatty acids, whose content ranged from 61,15%-83,47%. The highest concentration of linoleic acid was detected in
grape varieties Hamburg, Riesling Italian and Tamjanika. Oleic acid most contributed to the content of
monounsaturated fatty acids, while the stearic acid was the most abundant saturated fatty acid in all analyzed samples.
Both fatty acids were registered in the highest amounts in variety Prokupac. Other identified fatty acids were present
in traces.

Key words: grape seed, polyunsaturated fatty acid, saturated fatty acid, linoleic fatty acid
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Hemijski sastav karotenoida i tokola u masnom ulju iz semena autohtone sorte grozda - tamjanike
(Vitis vinifera L.) i njegova antimikrobna aktivnost

Dejan Stojkovi¢?, Jelena Zivkovi¢®, Marija Smiljkovié?, Jasmina Glamoc¢lija?, Ana Ciri¢?, Milo$ Nikoli¢?, Marina
Sokovic?
Institut za Bioloska Istrazivanja Sinisa Stankovié, Univerzitet u Beogradu, Bulevar Despota Stefana 142, 11000
Beograd, Srbija.; PInstitut za Prouc¢avanje Lekovitog Bilja Dr. Josif Pancié¢, Tadeusa Ko§éuska 1, 11000 Beograd,
Srbija

Masno ulje iz semenki grozda (Vitis vinifera L.) sadrzi bioaktivna jedinjenja kao $to su fitosteroli, tokoferoli,
tokotrienoli, flavonoidi i fenolne kiseline. Ova jedinjenja poseduju $irok spektar bioloskih aktivnosti, koja doprinose
blagotvornim ucincima ulja.

Ulje iz semena tamjanike, autohtone vrste grozda testirane u ovom radu, dobijeno je ekstrakcijom na 60°C u toku 6h
uz pomo¢ Soxhlet aparata. HPLC/DAD analiza je kori§¢ena za utvrdivanje sastava karotenoida, dok je za odredivanje
sastava tokola koris¢ena HPLC/FC metodologija. Antimikrobna aktivnost testirana je mikrodicionom metodom na 6
sojeva bakterija i 4 soja Candida albicans. Odredena je i antibiofilm aktivnost masnog ulja.

Rezultati su pokazali da je masno ulje iz semena tamjanike bogat izvor tokoferola (8.03 umol/100 g ulja) i tokotrienola
(90.66 umol/100 g ulja), sa ukupnim sadrzajem vitamina E od 98.69 umol/100 g ulja. Od flavonoida je detektovan i
kvantifikovan luteolin (0.15 pmol/100 g ulja). U antimikrobnim testovima kao najrezistentnije vrste bakterija su se
pokazale Microccocus flavus i Escherichia coli (MIK 15.4 uL/mL, MBK 30,8 uL/mL). Ostali sojevi bakterija su
pokazali istu osetljivost na testirano ulje (MIK 7.8 puL/mL). Rast svih sojeva Candida albicans je inhibiran na
koncentraciji od 11.5 pL/mL, dok je masno ulje fungicidnu aktivnost ispoljilo pri koncentraciji od 23 pL/mL. Ulje je
pokazalo i antibiofilm aktivnost na C. albicans pri testiranim subinhibitornim koncentracijama.

Ovo istraZivanje je pokazalo da je masno ulje, dobijeno iz semena autohtone sorte grozda —tamjanike, izvor tokoferola
i tokotrienola, kao i dobar izvor luteolina. Masno ulje je takode ispoljilo umerenu antimikrobnu i antibifilm aktivnost.

Chemical composition of carotenoids and tocols in fatty oil from the seeds of autochtonus grape
variety - tamjanika (Vitis vinifera L.) and its antimicrobial activity

Dejan Stojkovié?, Jelena Zivkovié®, Marija Smiljkovi¢?, Jasmina Glamoglija®, Ana Ciri¢?, Milo§ Nikoli¢?, Marina
Sokovic?
3Institute for Biological Research “Sinisa Stankovic¢”, University of Belgrade, Bulevar Despota Stefana 142, 11000
Belgrade, Serbia.; ° Institute for Medicinal Plant Research “Dr. Josif Panci¢”, Tadeusa Koscéuska 1, 11000
Belgrade, Serbia.

Grape (Vitis vinifera L.) seed oil contains bioactive compounds such as phytosterols, tocopherols, tocotrienols,
flavonoids and phenolic acids. These compounds possess a wide range of biological activities.

Tamjanika seed oil, autochtonous grape variety tested in this paper, was obtained by extraction at 60°C for 6h with
Soxhlet extractor. HPLC/DAD analysis was used to determine the composition of carotenoids, while HPLC/FC
methodology was used to determine the composition of tocols. Antimicrobial activity was tested by microdilution
method on 6 strains of bacteria and 4 strains of Candida albicans. Antibiofilm activity of fatty oil was also determined.
The results showed that fatty oil from tamjanika seeds is a rich source of tocopherols (8.03 umol/100 g of oil) and
tocotrienols (90.66 umol/100 g of oil) with a total vitamin E content of 98.69 pmol/100 g of oil. From flavonoids
luteolin was detected and quantified (0.15 pmol/100 g of oil). Micrococus flavus and Escherichia coli (MIC 15.4
pL/mL, MBC 30.8 pL/mL) were highlighted as the most resistant species of bacteria in antimicrobial assays. Other
strains of bacteria showed the same susceptibility to the tested oil (MIC 7.8 uL/mL). Growth of all Candida albicans
strains was inhibited at concentration of 11.5 pL/mL, while fatty oil exhibited fungicidal activity at concentration of
23 uL/mL. Antibiofilm activity of oil towards C. albicans was also demonstrated at the tested subinhibitory
concentrations.

This research has shown that fatty oil, obtained from the seeds of autochthonous grape variety, was a source of
tocopherols and tocotrienols, as well as a good source of lutein. Fatty oil also exhibited moderate antimicrobial and
antibiofilm activity.
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Zlatno seme Kvinoje (Chenopodium quinoa):
Nutritivne osobine i lekoviti efekti

Stiki¢ Radmila?, Jovanovié¢ Zorica®, Demin Mirjana!, Savi¢ Sladjana?
Poljoprivredni fakultet, Univerzitet u Beogradu, Nemanjina 6, 11080 Beograd, Srbija
2Fakultet za Biofarming, Megatrend Univerzitet, Bulevar marsala Tolbuhina 8, 11070 Beograd, Srbija

Kvinoja (Chenopodium quinoa Willd.) je pseudocerealija koja poti¢e iz JuZzne Amerike gde je gajena duze od 7000
godina. Ime ,,zlatno seme* kvinoja je dobila zbog svojih izuzetnih nutritivnih i lekovitih karakteristika. Seme kvinoje
ima znacajnu nutritivnu vrednost zahvaljujuéi visokom sadrzaju proteina i esencijalnih amino kiselina, minerala,
vitamina, esencijalnih masnih kiselina kao i antioksidanasa (polifenola i flavonoida) koji su, zbog svojih
antimikrobnih, antiinflamatornih, antitumorskih i antikancerogenih osobina, od posebnog znac¢aja za zdravlje ljudi.
Seme kvinoje ne sadrzi gluten i zbog toga se preporucuje celijakiénim pacijentima. Takode, kvinoja se moze gajiti u
onim agro-ekoloskim uslovima u kojima abioticki stresni faktori ograni¢avaju efikasnu poljoprivrednu proizvodnju.
proizvodnja i prehrambena industrija suo¢avaju sa problemima izazvanim sve vise izrazenim nepovoljnih klimatskim
faktorima. U radu su prikazani rezultati testiranja moguénosti gajenja kvinoje u Srbiji. Rezultati dobijeni u uslovima
suvog ratarenja i sa dva lokaliteta su potvrdili da se kvinoja moze uspes$no gajiti i da su nutritivne, zdravstvene i
tehnoloske osobine proizvedenog semena bile veoma dobre. SadrZaj proteina i esencijalnih amino kiselina je bio veci
nego kod zitarica, dok su sadrzaj minerala i ulja bili takode znacajni, kao i sadrzaj slobodnih i vezanih fenolnih
kiselina, flavonoida i antioksidativni kapacitet. O¢is¢ena semena kvinoje (da se ukloni saponini) u procentu do 20%
su bila iskori$¢ena za pravljenje vise vrsta hleba obogacenog kvinojom ¢ije su hemijske i senzorne karakteristike bile
veoma dobre. Ovi rezultati su pokazali da se u Srbiji kvinoja moZe gajiti kao alternativna kultura i ukazali na
mogucnost da se u buduénosti od kvinoje prave prehrambeni proizvodi sa povoljnim nutritivnim i lekovitim
svojstvima.

Golden Grain of Quinoa (Chenopodium quinoa):
Nutritional characteristics and Health effects

Stikic Radmila?, Jovanovic Zorica?, Demin Mirjana!, Savic Sladjana?
!Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Belgrade, Serbia
2Faculty of Biofarming, University of Megatrend, Bulevar marsala Tolbuhina 8, 11070 Belgrade, Serbia

Quinoa (Chenopodium quinoa Willd.) is a pseudocereal which originates from the South America where it was grown
more than 7000 years. The name “golden grain” was done to quinoa because of its exceptional nutritional and health
characteristics. High nutritional value of quinoa seeds is due to the high protein content and essential amino acids,
minerals, vitamins, essential fatty acids as well as antioxidants (polyphenols and flavonoids), which, due to their
antimicrobial, anti-inflammatory, anti-tumor and anti-cancer properties, are of special importance for human health.
The quinoa seed does not contain gluten and it is recommended for celiac disease patients. Also, quinoa can be
cultivated agro-ecological conditions in which abiotic stresses limit effective agricultural production.

Currently, various quinoa varieties are being cultivated or tested in 95 countries. However, they are new for Serbia,
whose agricultural production and food industry are facing problems caused by the increasingly unfavorable climatic
factors. In the presented study the results of testing the possibility of growing quinoa in Serbia are shown. The results
obtained under rain-fed conditions and from two sites confirmed that quinoa can be successfully cultivated and that
the nutritive, natural and technological properties of the seed produced were very good. Protein and essential amino
acids were higher than in cereals, with significant mineral and oil contents, as well as the contents of free and bound
phenolic acids, flavonoids and antioxidant capacity. Dehulled quinoa seed (to remove saponins) up to 20% was used
to make several types of bread enriched with quinoa with very good chemical and sensory characteristics. These results
have shown that in Serbia quinoa could be cultivate as an alternative culture and pointed to the possibility that other
quinoa food products with favorable nutritional and health properties can be made in the future.
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Ruj — magi¢no drvo
Miroslav Novakovié?, Iris Pordevi¢?, Marina Sokovic®, Vele Tesevi¢?

2 Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu
b Fakultet veterinarske medicine, Univerzitet u Beogradu
¢ Institut za bioloska istrazivanja ,,Sinisa Stankovi¢ , Univerzitet u Beogradu
d Hemijski fakultet, Univerzitet u Beogradu

Cotinus coggygria Scop., je biljna vrsta iz familije Anacardiaceae, ¢ije se brojne vrste koriste u ishrani i
tradicionalnoj medicini za le¢enje raznih bolesti. C. coggygria poznata kao “dimno drvo”, a u nagim krajevima
poznata kao ruj ili rujevina, je ukrasna biljka u obliku Zbuna ili drveta i Siroko je kori$¢ena u narodnoj medicini.
LiS¢e i drvo ruja su korisé¢eni u XV veku za bojenje tkanina, a u novije vreme za bojenje jakih alkoholnih piéa,
rakija. Hemijski sastav ove biljne vrste je detaljno prou¢avan, kako isparljive komponente etarskih ulja lisc¢a, tako i
hemijski sastav ekstrakata li§¢a i drveta. Ekstrakti ruja i ¢ista jedinjenja pokazala su antioksidativnu, antifungalnu,
antivirusnu, hepatoprotektivnu i antiinflamantornu aktivnost, a etarska ulja antibakterijsku i antifungalnu.

Etarsko ulje lis¢a ruja uglavnom sadrZi monoterpenske ugljovodonike, a glavne komponente su limonen, (Z) i (E)-f-
ocimen, a-pinen i terpinolen. Ulje je pokazalo zna¢ajnu antimikrobnu aktivnost posebno ka gram pozitivnim
bakterijama i na mikromicetu Candida albicans.

U ekstraktima lis¢a i drveta ruja mogu se naéi nekoliko tipova jedinjenja — flavoni, fenolne kiseline, triterpeni i dr. 1z
metilen-hloridno/metanolnog ekstrakta drveta ruja izolovano je najvise flavonoidnih (poznatih) jedinjenja sa
karakteristi¢nim skeletom, ali i dva nova sekundarna metabolita, jedan auron i jedan auronolignan koji predstavlja
novu potklasu flavonolignana.

Ruj — magic tree

Miroslav Novakovié?, Iris Pordevic¢P, Marina Sokovic®, Vele Teseviéd
a]nstitute for Chemistry, Technology and Mettallurgy, University of Belgrade
b Faculty of Veterinary Medicine, University of Belgrade
¢ Institute for Biological Research “Sinisa Stankovic¢”, University of Belgrade
d Faculty of Chemistry, University of Belgrade

Cotinus coggygria Scop. is a species of the family Anacardiaceae with numerous species used in nutrition and
traditional folk medicine for the treatment of several human diseases. C. coggygria commonly known as ‘‘smoke
tree’’, is an ornamental plant often used in traditional medicine. Leaves and bark were used in XV century for
coloring textile and recently, for coloring strong alcoholic drinks - rakija. Chemical composition of this species was
investigated in details, volatiles from the essential oils obtained from leaves as well as extracts of leaves and
heartwood of this plant. Extracts and isolated compounds exhibited humerous activities namely antioxidative,
antibacterial, antifungal, antiviral, anticancer, hepatoprotective and anti-inflammatory activities, while essential oils
exhibited antibacterial and antifungal activities.

Essential oil obtained from leaves possess mostly monoterpenes and major constituents are limonene, (Z) and (E)-f-
ocimene, a-pinene and terpinolene. Essential oil exhibited significant antimicrobial activity against Gram positive
bacteria and towards Candida albicans from fungi.

In the extracts of leaves and heartwood of C. coggygria few types of compounds was found — flavones, phenolic
acids, triterpenes, etc. From the methylene chloride/methanol extract of C. coggygria heartwood the most isolated
compounds were flavones (known) with characteristic skeleton, but also two new secondary metabolites, one aurone
and one auronolignan representing new subclass of flavonolignans.
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Cvetni polen i polen medonosnih péela kao potencijalni dodatak hrani- sadasnjost i perspektiva

Aleksandar Z. Kosti¢!, Mirjana B. Pegi¢!, Marina P. Mag¢ukanovié¢-Joci¢!, Zivoslav Lj. Tesi¢?
tUniverzitet u Beogradu, Poljoprivredni fakultet, Nemanjina 6, 11080, Beograd, Srbija
2Univerzitet u Beogradu, Hemijski fakultet, Studentski Trg 16, 11000 Beograd, Srbija

Polen je izuzetno bogat hranljivim supstancama- proteinima, ugljenim hidratima, lipidima, mineralima, vitaminima
kao i brojnim sekundarnim metabolitima biljaka a pre svega polifenolnim jedinjenjima. Zbog toga je moguéa primena
polena kao potencijalnog dodatka u ishrani. Brojna istrazivanja su pokazala da polen ima izuzetno veliku nutritivhu
vrednost i to pre svega kao dobar izvor odredenih makro- i/ili mikroelemenata, a posebno gvoZzda i cinka. Na hemijski
sastav i kvalitet polena najveci uticaj ima njegovo botanicko, geografsko poreklo i mikrobioloska ispravnost koji se
moraju utvrditi pre bilo kakve dalje analize i primene. Prisustvo brojnih polifenolnih jedinjenja &ini polen dobrim
antioksidansom. Najnovija istrazivanja su pokazala i da polen ima dobra tehno-funkcionalna svojstva i to pre svega
veoma izraZena anti-peniva svojstva i visok kapacitet vezivanja ulja, zbog ¢ega bi se mogao primeniti u formulaciji
prehrambenih proizvoda gde su ovakve karakteristike pozeljne. Takode, dodatak polena u odredene prehrambene
proizvode (poput biskvita) pozitivno je uticao na njihove senzorne karakteristike.

Kljucne reci: cvetni polen, polen medonosnih pcela, dodatak hrani

Floral pollen and bee pollen as potential food supplement-present and perspectives
Aleksandar Z. Kostié!, Mirjana B. Pesi¢!, Marina P. MaGukanovi¢-Joci¢!, Zivoslav Lj. Tegi¢?

tUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080, Belgrade, Serbia
2University of Belgrade, Faculty of Chemistry, Studentski Trg 16, 11000, Belgrade, Serbia

Pollen is a good source of important nutrients- proteins, carbohydrates, lipids, minerals, vitamins as well as a quite
number of secondary plant metabolites such as different polyphenolics. It makes pollen as a potentially good food
supplement. Numerous studies have shown that pollen possessed high nutritional value, primarily regarding to high
content of certain macro- and/or microelements, especially iron and zinc. The chemical composition and quality of
the pollen are influenced by its botanical and geographical origin. Also, microbiological quality is very important and
must be determined before any further analysis or pollen application. Presence of different polyphenolics in pollen
provides good antioxidative properties. Recently, good techno-functional properties of pollen have been approved,
above all very pronounced anti-foaming properties and excellent oil absorbtion capacity, which could be used in the
formulation of food products where such characteristics are desirable. Also, the addition of pollen to certain food
products (such as biscuit) has positively influenced their sensory characteristics.

Key words: floral pollen, bee pollen, food supplement
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Faktori hazarda u proizvodnji bezbedne hrane za Zivotinje i ljude

Dragan Sefer?, Stamen Radulovi¢?, Dejan Peri¢'*, Radmila Markovi¢!
Fakultet veterinarske medicine, Univerzitet u Beogradu, Beograd, Srbija

Hrana za zivotinje predstavlja materiju koja uneta peroralnim putem u organizam, a posle resorpcije oslobodenih
sastojaka iz digestivnog trakta, obezbeduje energiju, gradivni materijal i pomaZe odvijanje fizioloSkih i biohemijskih
procesa. U oblasti proizvodnje hrane kako za zivotinje, tako i za ljude dominantna su dva kriterijuma, ekonomi¢nost
i proizvodnja visoko vrednih, ali i bezbednih namirnica animalnog porekla. Bezbednost hrane za Zivotinje ukljucuje
aspekt neskodljivosti za ljude i Zivotinje. Postoje bioloske, hemijske i fizicke opasnosti znacajne za bezbednost hrane
za zivotinje koje mogu da se prenesu preko hrane za Zivotinje i samih zivotinja do hrane za ljude (meso, mleko, jaja).
Dioksin i jedinjenja slicna dioksinu su sporedni produkti razli¢itih industrijskih procesa. Spadaju u najtoksicnije
ekoloske zagadivace i kancerogene supstance. Najopasniji dioksin je tetrahlordibenzo-p-dioxin-TCDD. Dioksini se
raznose vazduhom i taloZe u vodi i zemljistu odakle ulaze u lanac ishrane, kao i u tkiva svih zivih bi¢a. Covek u svoj
organizam unosi oko 80% dioksina preko hrane animalnog porekla. Zakonska regulativa u Srbiji ne dozvoljava
prisustvo dioksina u hrani bez obzira da li je namenjena ishrani ljudi ili Zivotinja. Pored dioksina, veliku paznju stru¢ne
i naucne javnosti privlace i mikotoksini. To su ektracelularni metaboliti plesni koji imaju kancerogeno, teratogeno i
hepatotoksi¢no dejstvo na ljude i Zivotinje. Glavni put unosenja mikotoksina je ingestijom kontaminirane hrane, a
poseban problem predstavlja moguénost da se u organizmu zivotinje koja je uzimala kontaminiranu hranu mogu naci
rezidue (mikotoksini i njihovi metaboliti) u razli¢itim koncentracijama, tako da moze do¢i do ispoljavanja Stetnih
efekata i kod ljudi. Aflatoksini su produkti sekundarnog metabolizma plesni Aspergillus flavus i Aspergillus
parasiticus. Opasnost predstavlja ¢injenica da se aflatoksini biotransformiSu u jetri, a da se jedan od njegovih
metabolita aflatoksin M izlucuje putem mleka.

Hazards in production of safe feed and food

Dragan Sefer!, Stamen Radulovi¢!, Dejan Peri¢'*, Radmila Markovi¢!
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia

Feed are substances that, when being ingested and absorbed in gastrointestinal tract of the animal, provide energy and
building material for the body and help physiological and biochemical processes to be carried out. Two criteria are
crucial in the field of feed and food production: cost effectiveness and the production of safe product with high
biological value. Feed safety includes the aspect of harmlessness for humans and animals. There are biological,
chemical and physical hazards that are important for the feed safety. Those hazards can be indirectly transferred to
humans through the feed and food-producing animals to food of animal origin (meat and meat products, milk and
dairy products, eggs). Dioxin and dioxin-like substances are byproducts of different industrial processes. They are one
of the most poisonous pollutants and carcinogenic substances. The most poisonous dioxin is tetrachlordibenzo-p-
dioxin-TCDD. Dioxins are being transferred throughout air and precipitate in the soil and bodies of water, from where
they can enter either feed and food chain, and consequentially the tissues of animals and humans. About 80% of
dioxins are resorbed in human body from the food. Serbian legislative does not allow presence of dioxins nor in the
feed or food. In addition to dioxin, mycotoxins also attract attention of the expert and scientific public. Mycotoxins
are extracellular metabolites of molds which are cancerogenic, teratogenic and hepatotoxic. Mycotoxins are mainly
ingested with the contaminated food. Moreover, residues of mycotoxins in different concentrations can be found in
the food produced from animals that were fed with the contaminated feed. Aflatoxins are secondary metabolism’s
products of Aspergillus flavus and Aspergillus parasiticus. Aflatoxins are being biotransformed in the liver and one
of the byproducts of biotransformation, aflatoxin M, is being excreted with milk.
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EFEKAT ISTRAZIVANJA NA PROIZVODNJU TRESNJE U SEVERNOM KLIMATU

Mekijell Meland i Milica Fotiri¢ Akgi¢?
INorveski institut za bioekonomske istrazivanja - NIBIO Ullensvang, Norveska;
2 Univerzitet u Beogradu, Poljoprivredni fakultet, Beograd, Srbija

Proizvodnja tre$nje u svetu odvija se na otvorenom polju, gde su stabla posadena u redovima. U Norveskoj tresnja se
gaji u podru¢jima sa povoljnim lokalnim klmatskim uslovima sve do 60° severne geografske Sirine. Berba tresanja u
Norveskoj odvija se najkasnije u odnosu na sve ostale evropske zemlje. Gaje se sorte koje su stvorene u drugim
zemljama, u sistemima guste sadnje, koje sazrevaju tokom jula i avgusta dajuéi plodove visokog kvaliteta. U
poslednjih deset godina mnogi proizvodaci su inicirali projekte koji su bili finansirani od strane drzave i/ili privatnih
kompanija Projekti su izucavali podloge, nove sorte, gustu sadnju, proizvodnju u zasticenom prostoru, navodnjavanje,
dubrenje, primenu bioregulatora, ocenu kvaliteta ploda, cuvanje plodova i integrisani nacin zastite biljaka. NIBIO iz
Ulensvanga rukovodi nacionalnim programom o testitranju novih sorti, prouc¢avajuci preko 60 sorti tresnje iz razli¢itih
svetskih oplemenjivackih programa. Osobine u koje spadaju veli¢ina ploda, ¢vrsto¢a ploda, pucanje pokoZice, visoki
i redovni prinosi i ukus su neke koje se posebno analiziraju. Najce$¢i nacin proizvodnje treSnje u Norveskoj je vise-
komorni sistemi visokog tunela sa prate¢om folijom u cilju zastite plodova protiv kise. Pokriveni visoki tuneli ne samo
da stite plodove od pucanja pokozice, ve¢ takode omogucuju kontrolu rasta i plodonosenja zasada. Zapravo,
proizvodnja tresnje u visokim tunelima daje vece prinose krupnijih plodova nego §to to omogucuje proizvodnja treSnje
na otvorenom, ali su i ulaganja i troskovi mnogo veci. Jos jedan noviji sistem proizvodnje, je gajenje treSanja u malim
saksijama u staklenicima. Staklenik daje mogucnost kontrole temeparturnog rezima, i na taj nacin da se predvidi i
kontrolise sazrevanje plodova. Preliminarni rezultati pokazuju da je potencijal prinosa mnogo veci nego na otvorenom
polju sa mnogo krupnijim plodovima. Rezultati ovog eksperimenta su predstavljeni velikim privatnim kompanijama,
dok su nau¢ni radovi sa ovom temom objavljeni u nau¢nim casopisima i saopSteni na nau¢nim skupovima.

IMPACTS OF RESEARCH ON SWEET CHERRY PRODUCTION IN A NORTHERN CLIMATE

Mekjell Meland* and Milica Fotiri¢ Aksi¢?

!Norwegian Institute of Bioeconomy Research — NIBIO Ullensvang, Norway;
2University of Belgrade, Faculty of Agriculture, Belgrade, Serbia

Sweet cherry production worldwide is grown in the open land, where trees are arranged in single rows. Sweet
cherries can be grown in Norway in areas with suitable local climatic conditions up to 60°N. Norwegian sweet cherries
are harvested later than all other European countries. International cultivars, grown under high-density systems, ripen
from July through August, producing high quality fruits. Many grower-initiated research projects financed by public
funds and by the fruit industries have been conducted over past decades. Topics researched include rootstock and
cultivar evaluation, high density planting systems, covering systems, fertigation, bioregulators, fruit quality
assessment, postharvest storage and integrated pest management. Nibio Ullensvang is in charge of the national fruit
cultivar-testing program having more than 60 sweet cherry cultivars from different breeding programs worldwide
under evaluation.. Important parameters like fruit size, fruit firmness, fruit-cracking incidence, high and precocious
yielding, fruit firmness and flavour are evaluated. The most common systems in Norway are multibay high tunnel
systems and retractable rain covers. Covered orchard tunnel systems offer not only the advantage of rain exclusion
but also allow additional manipulation of the environment, tree growth and fruiting. In general, sweet cherry high
tunnel production gives increased yields of larger fruit than in the open land, but investment costs are higher. One
more advanced way of producing sweet cherries is to grow the trees in small pots in greenhouses. A greenhouse gives
opportunity to control the temperature regime and in that way program the maturity of the fruits. Preliminary results
show that the yield potential is much higher than in the open land with larger fruits. Results from the experiments
conducted are disseminated to the fruit industry and through peer refereed scientific papers and presentations at
international conferences.
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HEMIJSKA SVOJSTVA PLODA SORTI BOROVNICE (Vaccinium corymbosum)
GAJENIH U INTEGRALNOJ | ORGANSKOJ PROIZVODN;]I
Milica Fotiri¢ AkSi¢', Jasminka Milivojevié!, Dragana Dabic’j, Uro$ Gagi¢®, Tomislav Tosti®, Maja Nati¢®, Mekjell
Meland
LUniverzitet u Beogradu, Poljoprivredni fakultet, Beograd, Srbija
2 Univerzitet u Beogradu, Inovacioni centar Hemijskog fakulteta, Beograd, Srhija
3 Univerzitet u Beogradu, Hemijski fakultet, Srbija, Beograd
4Norwegian Institute of Bioeconomy Research — NIBIO Ullensvang, Norway

Cilj ovog rada bio je da se uporede hemijska svojstva tri sorte borovnice (‘Bluecrop’, ‘Duke’ i ‘Nui”), koje
su gajene u integralnoj i organskoj proizvodnji, da bi se dala preporuka koja od ispitivanih sorti borovnice bi bila
najpodobnija za gajenje na organski nadin. Proizvodnja i organskih i itegralnih borovnica bila je izvedena u selu
Pambukovica, pa su agroklimatski i zemlji$ni uslovi bili skoro isti. Rastvorljiva suva materija varirala je u intervalu
od 9,83% (‘Duke’, integralna proizvodnja) do 12,63% (‘Bluecrop’, organska), dok je sadrzaj ukupnih kiselina bio u
interval od 0,28% (‘Duke’, integralna proizvodnja) do 0,56% (‘Nui’, organska proizvodnja). Sve tri sorte imale su
vece vrednosti ukupnih polifenola, ukupnih antocijana i ukupnog antioksidativnog kapaciteta u organskoj proizvodnji
u odnosu na iste sorte u integralnoj proizvodnji. Najzastupljeniji $eceri u plodu borovnice bili su glukoza i fruktoza
¢ije su vrednosti bile znatno vise kod organski proizvidednih plodova u odnosu na integralno proizvedene plodove.
Jedino je sadZaj glukoze kod sorte ‘Duke’ bio priblizno isti kod ova dva nacina proizvodnje. Na osnovu visokih
vrednosti antioksidativnin komponenti, Secera i sadrzaja suve materije, moze se zakljuciti da su sve tri sorte ispoljile
bolje rezultate u organskoj proizvodnji, pa se zato mogu preporuditi za gajenje na ovaj nacin.

CHEMICAL CHARACTERISATION OF BLUEBERRY (Vaccinium corymbosum) FRUIT

OBTAINED FROM INTEGRAL AND ORGANIC PRODUCTION
Milica Fotiri¢ Aksi¢', Jasminka Milivojevié!, Dragana Dabi¢?, Uro§ Gasi¢®, Tomislav Tosti®, Maja Nati¢®, Mekjell
Meland*

T University of Belgrade, Poljoprivredni fakultet, Belrgade, Serbia
2 University of Belgrade, Innovation center of the Faculty of Chemistry, Belgrade, Serbia
3 University of Belgrade, Faculty of chemistry, Belgrade, Serbia
4Norwegian Institute of Bioeconomy Research — NIBIO Ullensvang, Norway

The aim of this study was to compare chemical properties of three blueberry cultivars (‘Bluecrop’, ‘Duke’ and ‘Nui’),
which are grown in integrated and organic production, in order to give a recommendation which cultivar would be the
most suitable for growing organically. Production of organic and integrated blueberries was in the village of
Pambukovica, so the agro-climatic and soil conditions were almost the same. The soluble solid content varied in the
range from 9.83% (‘Duke’, integral production) to 12.63% (‘Bluecrop’, organic production), while total acidity was
from 0.28% (‘Duke’, integral production) to 0.56% (‘Nui’, organic production). All three cultivars had higher values
of total polyphenol content, total anthocyanin content and total antioxidant capacity when produced organically. The
most common sugars in the blueberry fruits were glucose and fructose, which levels were higher in organically
produced fruits. Only the content of glucose in cultivar ‘Duke’ had similar level of glucose in both fruits originated
from organic and integral production. Based on high antioxidative components, sugars and soluble solid content can
be concluded that all three blueberry cultivars showed better results in organic production and can recommended for
cultivation in this way.
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Hemijski sastav biomase prosa i soje gajenih u sistemu kombinovanih useva

Milena Milenkovié!, Milena Simi¢!, Milan Brankov?, Zivoslav Te$i¢?, Dusanka Milojkovié-Opsenica?, Vesna
Dragigevi¢!
Y Institut za kukuruz ,, Zemun Polje*, Slobodana Baji¢a 1, 11085 Zemun Polje, Srbija;
2Univerzitet u Beogradu — Hemijski fakultet, Studentski trg 12-16, 11158 Beograd, Srbija

Sistemi regenerativne poljoprivrede podrazumevaju razlicite sisteme gajenja useva i upotrebe dubriva sa ciljem
pozitivnog uticaja na biogenost zemljista i kvalitet useva. Postavljen je ogled razlicitih sistema kombinovanih useva
prosa i soje: naizmenicni redovi i trake (2 reda soje + 2 reda prosa; 2 reda soje + 4 reda prosa), kao i ¢istih useva, kako
bi se pratile promene u koncentraciji rastvorljivih proteina, rastvorljivih fenola kao i fitinskog i neorganskog fosfora
u zelenoj biomasi. Paralelno je ispitivan i uticaj mikrobioloskog dubriva Coveron (kombinacija Glomus sp. i
Trichoderma sp.) na date parametre. Rezultati pokazuju da postoji znacajna razlika u koncentraciji ispitivanih analita
izmedu razli¢itih kombinacija gajenja. Posebno se izdvojila kombinacija useva gajenih u trakama tretirana
mikrobioloskim dubrivom, koja pozitivno uti¢e na poveéanje koncentracije analita, a kao i na prinos zelene biomase.
Ovaj nacin gajenja se ¢ini pogodnim za povecanje produktivnosti i kvaliteta biomase za sto¢nu ishranu.

Chemical composition of biomass of proso millet and soybean grown in intercropping system

Milena Milenkovi¢!, Milena Simi¢!, Milan Brankov', Zivoslav Tegi¢?, Dusanka Milojkovi¢-Opsenica?, Vesna
Dragicevi¢!
! Maize Research Institute ,, Zemun Polje“, Slobodana Baji¢a 1, 11085 Zemun Polje, Serbia;
2University of Belgrade — Faculty of Chemistry, Studentski trg 12-16, 11158 Belgrade, Serbia;

Regenerative agriculture implies different systems of crop growing and fertilizers usage, with the aim of positively
influencing on soil biogenity and crop quality. An overview of various intercropping systems of proso millet and
soybean is given: alternating rows and strips (2 rows of soybean + 2 rows of proso millet; 2 rows of soybean + 4 rows
of proso millet), as well as sole crops in order to monitor changes in concentration of soluble proteins, soluble phenols
as well as phytic and inorganic phosphorus in green biomass. In parallel, the influence of bio-fertilizer Coveron
(combination of Glomus sp. and Trichoderma sp.) on the given parameters was also investigated. The results show
significant difference in concentration of the tested analytes between various experimental combinations. In
particular, a combination of crops grown in strips with bio-fertilizers has been singled out, which positively affect
concentration of analytes and, at the same time, the green biomass yield. This method seems to be suitable for
increasing the productivity and quality of biomass for animal feed.
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EjieMeHTA/IHH CaCTaB. CTY/AHja KJIOHCKE CeJIeKIHje CopTe MepJio

Bopuc Tlejun’, Oparan Byjosuh?, Bojana Ctanumuposuh®, Coma Josuh?, Anexcannap Bophesuh?, Panojka
Maneruh?, Jenena ITonosuh Bophesuh?

YVuusepsumem y beozpady, UMCH, Beozpao, Cpbuja
2YVuusepsumem y beozpady, Iomwonpuepeonu gpaxyrmem, beozpaod-3emyn, Cpbuja
SUncmumym MOJI 0.0.0., Cmapa Ilazosa, Cpbuja

uss oBor paga OWO je Ja ce MCIUTA SIIEMCHTAIHU cacTaB oadpaHux y3opaka (rpoxhe, nuinhie U BUHO) KIOHCKHX
kaaaugaTa copre Mepio (022, 025 u 029), HegaBHO pa3BHjeHUX Ha monpydjy PenyOmmke Cpouje. Ox 2016. roguae
CBa TPH KJIOHCKa KaHAUIATa y NpOLeaypH Cy Ja Oyoy NPU3HATH Kao HOBH KJIIOHOBH JaTe COPTE BUHOBE JIO3€ Y HAIIO]
IpxaBu. Kako BHXOBe calHHIE HHCY 3apakeHe BHUPYCHMa, INPEACTaBIbajy A00ap OCHOB 3a IPOH3BOIBY
ceprudukoBanor (Oe3BupycHOTr) camgHor Matepujana. JloObujeHnm pesynratu Omhe mpuUKazaHW U JIETaJbHO
NPOJMCKYTOBaHH Ha CAMOM CKYILY.

Elemental composition: the case study of Merlot clonal selection

Boris Pejin', Dragan Vujovic?, Bojana Stanimirovic®, Sonja Jovic?, Aleksandar Djordjevic?, Radojka Maletic?,
Jelena Popovic Djordjevic?

tUniversity of Belgrade, IMSI, Belgrade, Serbia
2University of Belgrade, Faculty of Agriculture, Belgrade-Zemun, Serbia
3Institute MOL Ltd., Stara Pazova, Serbia

The aim of this study was to investigate the elemental composition of the selected samples (grapes, leaves and wine)
of Merlot clone candidates (Nos. 022, 025 and 029), recently developed in the Republic of Serbia. Since 2016 all three
clone candidates have been under the procedure to be recognised as new grapevine clones of this variety in our country.
As virus-free, their seedlings represent good platform for the production of certified (virus-free) planting material. The
obtained results will be presented and discussed in detail at the conference.
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Exploitation of Origanum dictamnus oil for the preservation of fresh produce against Botrytis
cinerea

Andriana Stavropoulou?, Antonios Chrysargyris?, Dimitris Goumas?, Naresh Magan?®, Kostas Loulakakis !, Nikos
Tzortzakis?
!Department of Crop Science, School of Agricultural Technology, Technological Education Institute of Crete,
Stavromenos 71004, Heraklion, Greece.
2Department of Agricultural Sciences, Biotechnology & Food Science, Cyprus University of Technology, 3036,
Limassol, Cyprus.
3School of Applied Sciences, Cranfield University, Bedfordshire MK43 0AL, UK.

Postharvest losses of fruit and vegetables due to opportunistic microorganisms are considerable, with chemical
applications to be of great consumer concerns regarding food safety. Alternative sanitizers are seeking, with natural
compounds such as essential oils (EOs) to achieve scientific and consumer’s interest for the preservation of fresh
produce. In the present study, the efficacy of dittany (Origanum dictamnus L.) essential oil for the control of Botrytis
cinerea, a common postharvest pathogen of three economically important vegetables, tomato, pepper and eggplant
was examined. Pathogen development (vegetative or reproductive phase) in culture medium or in fruits was evaluated
after treatment with dittany EO (0, 50, 100, 250 ppm) in vitro and in situ when stored at 12 °C and 95% RH during or
following exposure to EO volatiles. In vitro, fungal development was completely inhibited by the application of 100
or 250 ppm of EO volatiles. In inoculated fruits, the application of 50 ppm EO resulted in suppressed disease
development by reduced lesion growth and fungal sporulation, where increasing EO concentration led to greater
effects. Pre-exposure of the three fruits to volatiles, before fungal inoculation, revealed reduced lesion growth,
indicating that dittany EO probably caused induced resistance of fruits against the pathogen. Moreover, EO application
did not affect quality-related characteristics of fruits in general, while skin lightness and pulp lightness of eggplant
fruits were improved under the presence of dittany EO volatiles. Overall, the results suggest that dittany EO volatiles
may be considered as an alternative food preservative treatment, significantly reducing or eliminating B. cinerea
infection during fruit storage.

*Author of correspondence: Dr Nikos Tzortzakis
Mailing address: Department of Agricultural Science, Biotechnology and Food Science, Cyprus University of
Technology, 3603, Limassol, Cyprus. Tel: +3570 25002280; E-mail: nikolaos.tzortzakis@cut.ac.cy
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Dizajniranje inovativnih funkcionalnih starter kultura za proizvodnju mle¢nih fermentisanih
proizvoda
Nemanja V. Kljajevi¢!, Samanta Babi¢!, Katarina Veljovi¢?, Nikola Popovi¢?, Natasa Goli¢?, Amarela Terzié¢-
Vidojevié¢?

1, Invetlab “ doo,
2Institut za molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u Beogradu

S obzirom na povecani interes potro$ac¢a za hranom sa dodatnom vredno$¢u, potreba za razvojem novih mle¢nih
proizvoda koji pozitivno uticu na zdravlje je sve vise prepoznata u prehrambenoj industriji. Stoga je cilj ovog rada bio
selekcija prethodno okarakterisanih prirodnih izolata bakterija mle¢ne kiseline (BMK) sa izuzetnim fizioloskim,
tehnoloskim i probiotickim osobinama i dizajniranje meSanih starter kultura za proizvodnju razli¢itih mle¢nih
proizvoda na maloj industrijskoj skali pod kontrolisanim uslovima: (1 ) krem sira (Lactococcus lactis BGTRK4-21 i
Lactobacillus plantarum BGGO7-29), (2) belog sira (L. lactis subsp. lactis BGVL2-8 i Lb. plantarum BGVL2a-18),
(3) jogurta (Streptococcus thermophilus BGKMJ1-36 i Lb. delbrueckii subsp. bulgaricus BGVLJ1-21) i (4)
fermentisane pavlake (L. lactis BGTRK4-21, L. lactis subsp. lactis biovar. diacetilactis BGTRK10-2, L. lactis subsp.
cremoris BGTRM1-22 i Leuconostoc mesenteroides subsp. cremoris BGTRS1 -2). Rezultati ovog rada sugeri$u
uspes$no koriséenje novih starter kultura za proizvodnju mle¢nih proizvoda sa autentiénom aromom i teksturom
tradicionalnih mle¢nih proizvoda pod kontrolisanim uslovima i sa istim reproducibilnim kvalitetom. Osim toga,
odabrani prirodni izolati BMK imaju dobru proteoliticku aktivnost nakon koje nastaje jedinstveni profil peptida,
ispoljavaju antimikrobnu i imunomodulatornu aktivnost i produkuju specifi¢na aromati¢na jedinjenja vazna za ukus
finalnog proizvoda. Na kraju, mozemo da zaklju¢imo da prirodni izolati BMK imaju veliki potencijal za primenu u
industrijskoj proizvodnji mle¢nih proizvoda sa o¢uvanim tradicionalnim senzornim karakteristikama domacih sireva.
S obzirom da odabrani prirodni izolati BMK pokazuju i probioticki potencijal, proizvedeni sirevi se mogu se smatrati
funkcionalnom hranom.

Designing of innovative functional starter cultures for production of added-value dairy products
Nemanja V. Kljajevi¢!, Samanta Babié!, Katarina Veljovi¢?, Nikola Popovi¢?, Natasa Goli¢?, Amarela Terzié¢-
Vidojevié¢?

L Invetlab “ doo,
2Institute of molecular genetics and genetic engineering, University of Belgrade

Due to increased consumers’ interest for added value foods, development of novel health-promoting dairy products
became increasingly recognised in food industry. In that order, well-characterised natural isolates of lactic acid
bacteria (LAB) with prominent physiological, technological and probiotic properties were selected for defined mixed
starter culture design for production of various types of cheeses at small industrial scale under the controlled
conditions: (1) cream cheese (Lactococcus lactis BGTRK4-21 and Lactobacillus plantarum BGGO7-29), (2) white
brined cheese (L. lactis subsp. lactis BGVL2-8 and Lb. plantarum BGVL2a-18), (3) yoghurt (Streptococcus
thermophilus BGKMJ1-36 and Lb. delbrueckii subsp. bulgaricus BGVLJ1-21) and (4) sour cream (L. lactis BGTRK4-
21, L. lactis subsp. lactis biovar. diacetylactis BGTRK10-2, L. lactis subsp. cremoris BGTRM1-22 and Leuconostoc
mesenteroides subsp. cremoris BGTRS1-2). The results of small scale industrial production suggested promising use
of these starter cultures for production of novel dairy products with authentic aroma and texture of the traditional dairy
products under controlled conditions and with the same reproducible quality. In addition, the selected natural LAB
isolates have good proteolytic activity deliberating unique pattern of peptides, exhibit antimicrobial and
immunomodulatory activity and produce specific aromogenic compounds important for the flavor of the final product.
In conclusion, this study represents the potential of autochthonous LAB application to ensure traditional texture and
flavour of industrially produced cheeses. As some of the selected autochthonous LAB strains for cheese production
are attributed as potential probiotics, produced cheeses could be considered as functional food.


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

T P
UNIFood Conference m

Predavanje i usmene prezentacije u okviru sekcija/Lecture and oral presentation within sections YHHBEPIUTET
ODRZIVOST HRANE / FOOD CHAIN SUSTANIBILITY ¥ BEOTPALY

—_—
OH7 / FCST u/o UNZFOOD
Senzorska svojstva kvaliteta pralina punjenih medom sa dodatkom voca i lekovitog bilja

Jovanka Popov-Ralji¢!, Jovanka Lali¢i¢-Petronijevié¢?, Jasmina Brajdi¢2, Milica Stevanovi¢?

Prirodno-matematicki fakultet, Univerzitet u Novom Sadu
2Poljoprivredni fakultet, Univerzitet u Beogradu

Praline su proizvod sa dugom tradicijom ¢ija se kompleksnost oblika i sastava neprekidno povecava zbog stalne
potraznje za novim ukusima, teksturama i funkcionalnim sastojcima. Cilj ovog istrazivanja je bio da se proizvedu
ruéno pravljene praline od crne ¢okolade (72% kakao-delova) sa punjenjem od livadskog meda u koji su dodate
komponente poput jezgrastog i kandiranog voca (pistaci, brusnice, kora pomorandze, indijski orah) i lekovitog bilja
(menta, lavanda), da se ispita njihov hemijski sastav, kao i senzorna svojstva kvaliteta tokom skladistenja (1., 30., 60.
190. dana). Po viSem sadrzaju masti i proteina izdvojili su se uzorci sa dodatkom indijskog oraha (masti 40%, proteini
11%) i pistaca (masti 38,65% i proteini 13,2%). Najvisi sadrzaj ukupnih Secera imali su uzorci sa dodatkom kore
pomorandze (72,2%) i suSene brusnice (70,5%), zbog dodatka Secera pri postupku kandiranja ili radi ocuvanja boje.
U pogledu senzornog kvaliteta najbolje su ocenjeni uzorci sa dodatkom mente koji su se odlikovali jedinstvenim,
osvezavajuéim mirisom koji je perzistirao tokom 90 dana, kao i nepromenjenom konzistencijom i bistrinom meda.
Prodor vlage i Secera u plodove brusnice i cvetove lavande u¢inio ih je manje suvim i prijatnijim za konzumiranje §to
je uslovilo poboljsanje kvaliteta, dok u slu¢aju pistaca omeksavanje plodova nije ocenjeno kao pozitivna pojava. Kora
pomorandze, zbog sadrzaja pektina, je uticala na jaCe Zeliranje meda uslovljavajuéi postepeno opadanje ocena.
Najlosije su ocenjeni uzorci sa dodatkom indijskog oraha koji su posle 90 dana pali u kategoriju dobrog kvaliteta,
zbog uocene pojave uzeglosti. Moze se zaklju€iti da se kvalitet pralina sa punjenjem od meda uz dodatak vocéa i
lekovitog bilja moze odrzati relativno dugo bez upotrebe aditiva, a najveca prednost ovih proizvoda ogleda se u
mogucénosti kombinovanja nutritivno vrednih i funkcionalnih sastojaka punjenja sa osvedocenim zdravstvenim i
senzornim benefitima ¢okolade.

Sensory properties of pralines with honey filling and addition of fruits and medicinal herbs
Jovanka Popov-Ralji¢!, Jovanka Lali¢i¢-Petronijevi¢?, Jasmina Brajdi¢2, Milica Stevanovi¢?

'Faculty of Science, University of Novi Sad
2Faculty of Agriculture, Univeristy of Belgrade

Pralines are products with a long tradition whose complexity of shapes and compositions is constantly increasing due
to the continual demand for the new tastes, textural sensations and functional ingredients. The aim of this study was
to produce hand-made dark chocolate pralines (72% cocoa solids) filled with meadow honey with added ingredients
such as nuts and candied fruits (pistachios, cranberries, orange peels, cashew) and medicinal herbs (mint, lavender),
as well as to examine the sensory properties of final products during storage (on 1st, 30th, 60th and 90th day). Samples
containing pistachios and cashew stood out by increased amount of protein (13,2% and 11%, respectively) and fat
(38,65% and 40%, respectively). The highest content of total sugars was determined in the samples with orange peel
(72,2%) and dried cranberries (70,5%), probably because of use of additional sugar in the panning process or for the
color preservation. In terms of sensory quality, the best rated were samples with addition of menta which exhibited
unique, refreshing odor that persisted for 90 days, as well as unchanged consistency and clearness of honey. The
penetration of moisture and sugar into the cranberries and lavender flowers made them less dry and more pleasant to
consume, which caused quality improvement, while in the case of pistachios, softening of the fruit was not considered
a positive phenomenon. Orange peel, due to the content of pectin, has affected the stronger gelation of honey, resulting
in a gradual decline of scores. The samples with lowest scores were those with addition of cashew, which after 90
days fell into the category of good quality mostly because of the noticed rancidity. It can be concluded that the quality
of pralines with honey filling and addition of fruits and medicinal herbs can be maintained relatively long without the
use of additives and the biggest advantage of these products is the ability to combine nutritious and functional
ingredients with a proven health and sensory benefits of chocolate.
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Using Response Surface Methodology to Maximize Heat Assisted Extraction of Rosmarinic Acid in
Three Medicinal and Aromatic Plants

Marcio Carocho?, M.A Prieto?, Lillian Barros?, Isabel C.F.R. Ferreira?
@8Mountain Research Centre, (CIMO), Polytechnic Institute of Braganga, Campus de Santa Apolonia, 5300-253,
Braganca, Portugal
PNutrition and Bromatology Grup, Faculty of Food Science and Technology, University of Vigo, Ourense Campus,
E32004 Ourense, Spain

The increasing awareness of consumers, which prefer food with natural additives, shifted the industry to pursue
natural counterparts for food additives. Among them, one preservative, E392, is obtained from the rosemary plant
(Rosmarinus officinalis L.), with its main preserving molecule being rosmarinic acid (RA). Given its expensive and
costly extraction, alternative plants should be pursued. In this work, heat assisted extraction with varying
hydroalcoholic mixtures as solvent (S, ethanol proportion in % from 0 to 100), temperatures (T, from 25 to 85°C)
and times (t, from 20 to 120 min) were tested in rosemary, basil (Ocimum basilicum L.) and sage (Salvia officinalis
L.). A response surface methodology was used to define the optimum extraction conditions to maximize the RA
content, using a circumscribed central composite design of three variables with five levels. The extraction results
were expressed in three response format values (Y): Y1, mg of RA (determined through -HPLC-DAD) per g of leave
(L) dry matter (mg RA/g L dw), specifically used to analyse the content of the plants in RA; Y2, mg of RA obtained
in the extracted dried weight residue (R; mg RA/g R) to measure the purity of R; and Y3 in g R/g P dw, which
provides information regarding the extraction yield in R. For rosemary, the optimal global conditions were at
87.18+6.97 min, 85.00+8.50°C, and 39.09+0.78% of ethanol, producing 23.28+0.70 mg RA/g L dw (Y1), 82.59+4.13
mg RA/g R (Y2), and 0.31+0.02 g R/g P dw (Y3). For basil, these were at 98.44+3.94 min, 85.00+0.85°C, and
44.91+£3.59% of ethanol, producing 28.61+1.14 mg RA/g L dw (Y1), 111.74+£11.17 mg RA/g R (Y2), and 0.32+0.04
g R/g P dw (Y3). And for sage at 120.00£6.00 min, 85.00+1.70°C, and 47.25+£0.47% of ethanol, producing
28.895+2.3 mg RA/g L dw (Y1), 126.63+5.07 mg RA/g R (Y2), and 0.33+0.03 g R/g P dw (Y3).

In brief, the obtained results show the potential of several plants as a source of RA, with potential uses in the food
industry and others.
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KARAKTERIZACIJA TOFUA PRIPREMLJENOG SA DODATKOM INULINA

Sladana Stanojevi¢, Miroljub Bara¢, Mirjana Pesi¢, Biljana Vuceli¢-Radovi¢
Katedra za hemiju i biohemiju, Univerzitet u Beogradu-Poljoprivredni fakultet

Inulin pruZza brojne nutritivne i zdravstvene prednosti kao tehno-funkcionalni aditiv u prehrambenoj industriji.
Uglavnom se koristi u pekarskoj, mesnoj, mle¢noj i konditorskoj industriji. U literaturi dostupnoj autorima, nema
podataka o njegovoj upotrebi u proizvodnji tofua. Tofu je pripremljen hidrotermi¢kim kuvanjem (visoka temperatura
i pritisak/kratko vreme) uz himozin-pepsinski kaoagulant i inulin kao funkionalni aditiv. Rezultati pokazuju da je
proizveden tofu gel u ¢ijoj mrezi su ¢vrsto vezane glikoproteinske podjedinice (y-, B-konglicinin i lektin). Dobijeni
tofu karakteri$e visok sadrzaj ukupnih (41,76-55,65%) i rastvorljivih (15,53-36,75%) proteina, dobra proteinska
ekstraktibilnost (37,19-68,56%) i iskoristljivost ukupnih (69,39-52,23%) i rastvorljivih (50,25-84,79%) proteina, kao
i mala rezidualna tripsin-inhibitorska aktivnost (3,08-5,71%). Inulin poveéava &vrstinu gela (6,23-8,89 N/cm?),
doprinosi uniformnosti gela i ne povecava energetsku vrednost tofua (18,82-18,31 kJ/g suve materije). MoZe se
zakljuciti da se tofu sa dodatkom inulina moze koristiti kao namirnica sa potencijalno promotivnim efektom po ljudsko
zravlje.

CHARACTERIZATION OF TOFU PREPARED WITH THE ADDITION OF INULIN

Sladana Stanojevi¢, Miroljub Bara¢, Mirjana Pesi¢, Biljana Vuceli¢-Radovi¢
Department of Chemistry and Biochemistry, University of Belgrade-Faculty of Agriculture

Inulin provides numerous nutritional and health benefits to humans, and is used in food industry as additive. It is
mainly used in baking, meat, dairy and confectionery industry. No data on its use in firm tofu production is available.
Tofu was prepared by pilot plant processing method involving high temperature/pressure and chymosin-pepsin rennet
with the addition of inulin as functional ingredient. The results indicated that tofu glycoprotein subunits of y-, B-
conglycinin and lectin were firmly bound to the matrix of the gel. Tofu showed high total (41.76-55.65%) and soluble
(15.53-36.75%) proteins content, good protein extractability (37.19-68.56%) and total protein (69.39-52.23%) and
soluble protein (50.25-84.79%) recovery as well as low residual trypsin-inhibitor activity (3.08-5.71%). Inulin
improved the tofu hardness (6.23-8.89 N/cm?) and contributed to the uniform microstructure of gel, but did not
increase its energy values (18.82-18.31 kJ/g fresh matter). Summarizing, the obtained tofu may be considered as a
food with potential health-promoting effects.
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UTICAJ RAZLICITIH METODA SUSENJA NA SENZORNA SVOJSTVA CVEKLE

Nikola Tomi¢*?, Ilija Djeki¢?, Gerard Hofland®, Nada Smigi¢?, Bozidar Udovicki?, Andreja Rajkovié?®
@ Katedra za upravljanje bezbedno$cu i kvalitetom hrane, Univerzitet u Beogradu — Poljoprivredni fakultet, Beograd, Srbija
b FeyeCon Carbon Dioxide Technologies, Weesp, The Netherlands
¢ Department of Food technology, Food safety and Health, Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium

Cilj istrazivanja je bio da se ispitaju efekti razli¢itih metoda suSenja na promene u senzornom kvalitetu i prihvatljivosti suSenih
kolutova cvekle. Primenjena su tri razli¢ita metoda susenja: susenje u struji superkriticnog CO2 (sa i bez kuvanja u prethodnom
koraku), liofilizacija i przenje u ulju. Senzorna analiza je obuhvatila deskriptivnu analizu, ispitivanje kvaliteta i testiranje potroSaca.
Deskriptivni podaci su obradeni primenom uopStene Prokrust analize i analize glavnih komponenata. Ekstrahovane glavne
komponente su koris¢ene kao prediktori u postupku visestruke linearne regresije u odnosu na ocene ukupne prihvatljivosti.
Regresioni koeficijenti su podvrgnuti metodi klasterovanja pomocu K-sredina. Razlic¢iti modeli ANOVA i analiza pada srednje
vrednosti ocene ukupne prihvatljivosti su takode primenjeni na dobijene senzorne podatke.

Ocene senzornog kvaliteta unutar opsega 'vrlodobrog' kvaliteta su dobijene samo kod scCO2-susenih uzoraka koje je karakterisala
tipi€na purpurno-crvena boja, mali stepen deformacije oblika i povrsine, neintenzivan miris i ukus na cveklu, izrazena lomljivost i
hrskavost, kao i dobra rehidracija tokom Zvakanja. Ocene svih ostalih uzoraka su bile u opsegu 'dobrog' kvaliteta. Kuvanje cvekle
pre susenja je negativno uticalo na senzorni kvalitet scCO2-susenih proizvoda, prvenstveno na izgled. Oko 60% testiranih potrosaca
je pokazalo naklonost ka uzorcima susenim przenjem, kao i scCO2-susenim uzorcima koji nisu bili podvrgnuti prethodnom kuvanju.
Svojstva koja su najviSe uticala na prihvatljivost su uglavnom bila povezana sa proizvodom koji je bio slan, przen, hrskav, sa
notama ukusa na ulje i pregorelo, odnosno sa proizvodom koji je najsli¢niji komercijalnom ¢ips-proizvodu od krompira.
Liofilizacija je imala negativan efekat prvenstveno na izgled i ukus proizvoda.

Senzorno ispitivanje je pokazalo da direktno susenje u struji superkriti¢cnog COz2 bez prethodnog kuvanja ima znacajan potencijal
da bude primenjen kao alternativna metoda u proizvodnji suSene cvekle, medutim neophodno je prvo potvrditi ekonomsku
opravdanost za primenu na industrijskom nivou.

Zahvalnost

Ovo istrazivanje je deo realizacije projekta br. 635759 ,,Faster Upcoming Technology Uptake Relevant for the Environment in
FOOds Drying (skra¢eno FUTURE-FOOD)*“ finansiranog od strane Evropske komisije u okviru programa za istrazivanje i
inovacije Horizon 2020.

EFFECTS OF DIFFERENT DRYING METHODS ON CHANGES IN SENSORY PROPERTIES
OF BEETROOT

Nikola Tomi¢*2, Ilija Djeki¢?, Gerard Hofland®, Nada Smigi¢?, Bozidar Udovicki®, Andreja Rajkovié®©
@ Department of Food Safety and Quality Management, University of Belgrade - Faculty of Agriculture, Belgrade, Serbia
b FeyeCon Carbon Dioxide Technologies, Weesp, The Netherlands
¢ Department of Food technology, Food safety and Health, Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium

The aim of this study was to investigate the effects of different drying methods on changes in sensory quality and acceptance of
dried ready-to-eat beetroot snacks. Three different drying methods were applied: supercritical CO2-drying (with or without
precooking step), freeze-drying and frying. Descriptive sensory analysis, sensory quality rating, and consumer acceptance testing
were performed. Descriptive data were subjected to Generalized Procrustes Analysis and Principal Component Analysis. Extracted
PCs were used as explanatory variables in further linear multiple regression analysis against the overall hedonic data. The regression
coefficients were segmented using K-means cluster analysis. Different ANOVA models and Mean Drop analysis were also applied
to obtained sensory data.

Mean overall quality scores within the range of ‘very good’ quality were found only in non-precooked scCO2-dried samples which
were characterized by typical magenta color, low level of shape and surface deformations, not intensive beetroot odor and flavor,
pronounced brittleness and crispiness, and good rehydration during mastication. The other samples were in the range of a ‘good’
quality. Pre-cooking step before scCO2-drying negatively influenced the sensory quality parameters, at the first place appearance.
Around 60% of tested consumers showed a preference for the fried and non-precooked scCO2-dried samples. The drivers of liking
were mostly related to the characteristics of the product which was salted, fried, and crispy, with oil and overburnt flavor, i.e. to
the product most similar to commercial potato chips products. Freeze-drying had negative effect primarily on appearance and
flavor.

According to the sensory evaluation conducted, direct scCO2-drying without pre-cooking step, showed promising potential to be
used as an alternative drying method in production of dried beetroot snacks, but an economic justification is required for the
industrial application at large scale.
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Precizan farmski uzgoj u kontekstu bezbednosti hrane

Ivan Nastasijevi¢!”, Ivana Brankovié-Lazié¢!, Milan Milijagevié!, Mladen Raseta?, Boris Mrdovi¢!, Branislav Balti¢?,
Nikola Beti¢!, Aleksandar Baj¢i¢?
YInstitut za higijenu i tehnologiju mesa, Ka¢anskog 13, 11000 Beograd, Srbija

Upravljanje kontinuumom lanca hrane od farme do viljuske treba da obezbedi odgovarajuci nivo zastite potrosaca
(ALOP). To moze da bude postignuto pomoc¢u nau¢no bazirane ocene rizika koja obuhvata informacije o prevalenci i
koncentraciji glavnih zoonotskih opasnosti po javno zdravlje (Salmonella, Campylobacter, Listeria monocytogenes,
STEC) u svim fazama lanca hrane: farma-transport-klanica-prerada mesa-distribucija-maloprodaja-potrosaci. S
obzirom da zoonotske opasnosti mogu da kontaminiraju lanac hrane u multiplim ta¢kama, ocena rizika treba da
obezbedi znanje o najefektivnijim kontrolnim merama koje treba tipi¢no da budu primenjene na sinergisticki nacin da
pojavljivanje opasnosti u lancu hrane bude umanjeno. Zdrave Zivotinje predstavljaju osnovni preduslov da bi se
obezbedila bezbedna hrana. Od najvece je vaznosti primena efektivnih kontrolnih mera na farmi sa ciljem redukovanja
kontaminacije u narednim fazama lanca hrane. Od nedavno, postoji novi pristup koji se naziva “precizan farmski
uzgoj' (PLF) koji omoguc¢ava rano otkrivanje bolesti. PLF olakSava razumevanje kako klinicki znaci ili simptomi
(bioloski ili u ponasanju) koje Zivotinje pokazuju mogu lako da budu uoceni u ranoj fazi, kako bi se umanjila ili
sprecila pojava bolesti i stoga izbegla upotreba antibiotika; to je takode relevatno i za dobrobit zivotinja imajuci u vidu
nedavno definisane indikatore koji ukazuju na stepen dobrobiti. PLF je baziran na filozofiji da kompletno
automatizovan kontinuirani monitoring Zivotinja omogucava farmerima da prate zdravstveni status i dobrobit Zivotinja
i da im pomogne da donose brze odluke bazirane na evidenciji kako bi se prilagodili promenama u vezi sa zahtevima
za uzgoj Zivotinja, npr. ugradeni senzori na vratu za detekciju specifiénih parametara u ponasanju, tehnologije koje
zvucnim ili vizuelnim putem omoguéavaju kontinuirani monitoring ponasanja/respiratornih simptoma na farmama
svinja, nanobiosenzori integrisani sa IT tehnologijama (10T) za brzi monitoring infektivnih bolesti Zivotinja na farmi
u svakom momentu. PLF omogucava inteligentno upravljanje zdravstvenim statusom zivotinja ukljucujuéi sisteme za
brzo uzbunjivanje kako bi se zadovoljili povecani zahtevi za animalnim proteinima i u isto vreme garantovala dobrobit
i zdravstveni status Zivotinja, buduca odrzivost farmske proizvodnje, kao i unapredio nivo bezbednosti hrane.

Precision livestock farming in a food safety context

Ivan Nastasijevié!”, Ivana Brankovié-Lazi¢!, Milan Milijasevié¢?, Mladen RaSeta®, Boris Mrdovi¢?, Branislav Balti¢?,
Aleksandar Baj¢ié¢!
Unstitut za higijenu i tehnologiju mesa, Kaéanskog 13, 11000 Beograd, Srbija

The food chain continuum from farm to fork should be managed to provide the appropriate level of consumer
protection (ALOP). This can be achieved by science-based risk assessment which includes the information about
prevalence and concentration of major public health hazards of zoonotic origin (Salmonella, Campylobacter, Listeria
monocytogenes, STEC) in all modules along the food chain: farm-transport-slaughterhouse-meat procesing-
distribution-retail-consumers. Since hazards can enter the food chain at multiple points, the risk assessment should
be carried out to provide knowledge about the most effective control measures which should be typically applied in
synergistic way to minimize the occurrence of food safety hazards in the food chain. Healthy animals are the essential
precondition for obtaining safe food supply. It is of utmost importance to apply effective control measures on-farm
with the aim to reduce the load of contamination in subsequent modules along the food chain. From recently, there is
a new approach called Precision Livestock Farming (PLF) enabling the early disease detection system. PLF facilitates
understanding how clinical signs or symptoms (either biological or behavioural) that the animals exhibit can easily be
picked up at a very early stage, to limit or avoid the occurrence of diseases, hence to avoid the use of antimicrobials;
this is also relevant for animal welfare, using recently defined animal-based welfare indicators. PLF is based on the
philosophy that fully automated continuous monitoring of animals enables farmers to monitor the health and welfare
status of their animals continuously and automatically and help them make quick and evidence-based decisions to
adjust to changes in animal requirements, e.g. in-built collar sensors to detect specific behavioural parameters, sound
or visual technologies in pig farms, that allow the continuous monitoring of behavioural/respiratory symptoms,
nanobiosensors integrated with Internet-of-Things (loT) technology for rapid and real-time monitoring of
infections/animal diseases on farm. PLF supports intelligent management of animal health including rapid alert
systems to meet the growing demand for animal proteins, while guaranteeing animal health and welfare, the future
sustainability of animal farming, as well as improved food safety.
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Uticaj razli¢itih sistema mineralne ishrane na antioksidativni kapacitet zrna kukuruza

Vesna Dragicevi¢, Milena Simi¢, Milan Brankov, Branka Kresovié¢, Milena Milenkovié
Institut za kukuruz ,, Zemun Polje“, Slobodana Bajica 1, 11085 Zemun Polje, Srbija

Zrno kukuruza je vazan izvor fito-nutritiva u ishrani ljudi i zivotinja. Testirana je primena razli¢itih sistema mineralne
ishrane kao $to su: urea (standardno mineralno dubrivo), mikrobiolosko dubrivo (Team mycoriza plus), organsko
dubrivo (Fertor) i kontrola (bez dubrenja) na promene u koncentraciji rastvorljivih fenola, ukupnog glutationa, fitinske
kiseline, Zutog pigmenta i kapaciteta redukcije DPPH radikala u zrnu hibrida kukuruza bele, Zute i crvene boje.
Rezultati pokazuju da je crveno zrno kukuruza, u proseku, imalo najvecu koncentraciju fenola i Zutog pigmenta uz
najvece vrednosti redukcije DPPH, u vecini tretmana. Urea je u izvesnom stepenu uticala na povecanje fitina kod
kukuruza Zzutog i belog zrna, kao i Zutog pigmenta u zutom i crvenom kukuruzu. Najvece vrednosti fenola kod sva tri
hibrida bile su zabeleZene pod uticajem mikrobioloSkog dubriva, glutationa kod kukuruza zutog i crvenog zrna, dok
je kod hibrida zutog zrna organsko dubrivo uticalo na povecanje vrednosti redukcije DPPH, u odnosu na ostale
tremane. Rezultati ukazuju da su kod belog hibrida fenoli, a u ne$to manjem stepenu glutation i zuti pigment, pozitivno
korelirali sa promenama DPPH, dok su kod zutog hibrida fitin i fenoli znacajno korelirali sa DPPH (fitin pozitivno, a
fenoli negativno). Kod crvenog hibrida korelacija je bila pozitivna izmedu fenola i DPPH i negativna izmedu
glutationa i DPPH. Ispitivanja su pokazala da zrna kukuruza razli¢itih boja mogu biti znacajan izvor razli¢itih
antioksidanata Cija se koncentracija moze menjati u Zeljenom smeru upotrebom razlicitih tipova dubriva, $to je
posebno znac¢ajno za odrZive sisteme gajenja.

The impact of different mineral nutrition on antioxidative capacity of maize grain

Vesna Dragicevi¢, Milena Simi¢, Milan Brankov, Branka Kresovié, Milena Milenkovié
Maize Research Institute ,, Zemun Polje*, Slobodana Bajica 1, 11085 Zemun Polje, Serbia

Maize grain is important source of phytonutrients in food and feed. The application of different systems of mineral
nutrition: urea (standard mineral fertilizer), bio-fertilizer (Team mycoriza plus), organic fertilizer (Fertor) and control
(without fertilization) on alterations in concentration of soluble phenols, total glutathione, phytic acid, yellow pigment
and DPPH reduction capacity in maize grain with white, yellow and red colour grain, were tested. Results indicate
that red grain maize, on average, had the highest concentration of phenols and yellow pigment, with the highest
reduction capacity of DPPH, in all treatments. Urea caused phytate increase in yellow and white grain maize, as well
as yellow pigment increase in yellow and red maize to some extent. The highest values of phenols in grain of all three
hybrids were gained by bio-fertilizer, and of glutathione in yellow and red grain, while at yellow grain hybrid the
highest values of DPPH reduction capacity were present under the influence of organic fertilizer in comparison to
other treatments. Results pointed that in white grain maize, phenols and in lesser extent glutathione and yellow
pigment, positive correlated to DPPH variations, while in yellow grain hybrid phytate and phenols were correlated
significantly with DPPH (phytate positive and phenols negative). In red grain hybrid correlation was positive between
phenols and DPPH and negative between glutathione and DPPH. Studies signified that maize grain of different colour
could present the important source of different antioxidants whose concentration could be altered by application of
different type of fertilizer in desired direction, which is particularly important for sustainable agriculture.
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Transport lakokvarljive robe - ATP sporazum

Branislav Jovanovi¢, Vladimir Popovi¢, Dragan Stamenkovié¢
Univerzitet u Beogradu, Masinski fakultet

Transport lakokvarljive robe (uglavhom prehrambene) je vrlo sloZen proces naro¢ito ako se zasniva na principima
hladnog lanca (Cold Chain). Razli¢iti ljudi i preduzec¢a su ukljuceni u transport proizvoda od tacke proizvodnje do
krajnjeg kupca. Konstrukcija vozila namenjena za transport lakokvarljive robe je sloZena i zahteva se visoka
pouzdanost svih elemenata koji su zaduzeni za odrzavanje temperature kao i visoka otpornost na atmosferske uticaje
tokom transporta. ATP sporazum predstavlja ureden sistem transporta lakokvarljive robe kao i specijalne zahteve za
konstrukciju vozila (podneblje transporta, koli¢ina i vrsta robe) koje vrSe transport, a primenjuje izmedu c¢lanica
potpisnica sporazuma. Prvi ATP sporazum je sacinjen 1. septembra 1970. godine

Transport of perishable foodstufs - ATP agreement

Branislav Jovanovié, Vladimir Popovié, Dragan Stamenkovié¢
University of Belgrade, Faculty of Mechanical Engineering

Transport of perishable foodstufs (mostly food products) is a very complex process, especially if it based on Cold
Chain principles. Various companies and people are included in transport of products from point of production to the
end-buyer. Vehicle construction intended for transport of perishable foodstuffs is very complex and high reliability
must be required for all systems that monitor and control required temperature, and durability to resist any atmospheric
condition during the transport. ATP agreement represents organized system that defines every aspect of transport and
also special requirements for vehicle construction (area of transport, volume and type of products), and it is applied
between the states that ratify the treaty. First ATP agreement was signed on September 1st 1970.
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Agro-industrijski otpad za proizvodnju mle¢ne Kkiseline i hrane za Zivotinje

Dragana Mladenovi¢?, Aleksandra Djuki¢-Vukovié?, Marija Milaginovié-Seremesic®, Jelena Pejin®, Sun¢ica Kocié-
Tanackov®, Milica Radosavljevi¢®, Ljiljana Mojovié?
2Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

®Institut za kukuruz ,, Zemun Polje”, Beograd, Srbija
Tehnoloski fakultet, Univerzitet u Novom Sadu, Novi Sad, Srbija

Poslednjih godina se belezi znacajan porast potraznje mlecne kiseline (MK) na svetskom trzistu usled Sirokog
spektra primene u hemijskoj, prehrambenoj, farmaceutskoj i industriji polimera. Potraznja za MK na globalnom nivou
neprestano raste prvenstveno usled rastuceg trenda primene biodegradabilnih polimera MK — polilaktida. Razvoj
strategije koja bi obezbedila visoku koncentraciju i produktivnost MK fermentacijom jeftinih i lako dostupnih sirovina
je jedan od najvecih izazova u proizvodnji MK.

U radu je ispitivana moguénost proizvodnje MK na supstratu na bazi destilerijske dzibre i melase, pomocu
soja Lactobacillus paracasei NRRL B-4564 imobilisanog na prirodne nosace, kao $to su repin rezanac, pivski trop i
ljuska suncokreta. Stabilnost i efikasnost tri imobilisana sistema su uporedene u ponovljenoj $arznoj fermentaciji sa
recirkulacijom imobilisane biomase. Takode, izvrSena je hemijska karakterizacija nosaCa zaostalog nakon
fermentacije, kao i analiza preZivljavanja L. paracasei u prisustvu Zu¢nih soli i pri niskoj pH vrednosti, u cilju procene
kvaliteta ¢vrstog ostatka nakon fermentacije kao hraniva za zivotinje.

Adsorpcija L. paracasei ostvarena na povrSinu prirodnih nosaca je omogucila laku separaciju bakterijske
biomase iz fermentacionog medijuma i njeno efikasno ponovno kori$éenje u pet uzastopnih $arznih ciklusa. Najbolji
parametri fermentacije (produktivnost od 1,48 g/L h, koncentracija od 80,10 g/L i koeficijent prinosa od 0.97 g/g) su
ostvareni primenom repinog rezanca kao nosaca. Analizom hemijskog sastava je pokazan zadovoljavajuc¢i kvalitet
fermentisanih nosaca sa aspekta primene u ishrani zivotinja, kao i znacajno povecéanje svarljivosti suve materije u
odnosu na nefermentisane nosace. Ispitivanjem probiotskih osobina pokazana je visoka stopa prezivljavanja L.
paracasei pri pH vrednosti 2,5 (91%) i u prisustvu 0,3% Zu¢nih soli (96%).

Imobilizacija L. paracasei na prirodne nosace predstavlja ekonomiéan i odrziv na¢in kojim se ostvaruje
proizvodnja MK i visokokvalitetne hrane za Zivotinje.

Agro-industrial waste for production of lactic acid and animal feed

Dragana Mladenovi¢?, Aleksandra Djuki¢-Vukovié?, Marija Milaginovi¢-Seremesic®, Jelena Pejin®, Sun¢ica Kocié-
Tanackov®, Milica Radosavljevi¢®, Ljiljana Mojovié?
2Faculty of Technology and Metallurgy, University of Belgrade, Serbia

5Maize Research Institute ,, Zemun Polje”, Belgrade, Serbia
°Faculty of Tehnology, University of Novi Sad, Novi Sad, Serbia

Lactic acid (LA) has recently achieved considerable importance in the global market because of a wide range of
applications in chemical, food, pharmaceutical and polymer industries. The world LA consumption is continually increasing,
mostly due to the expansion of the application range of biodegradable polymers such as poly-lactides. Development of
strategy which would provide high LA concentration and productivity in fermentation of low-cost, abundant and easy
available raw materials is one of the biggest challenges of the LA industry.

In this study, distillery stillage and sugar beet molasses were used as a substrate for LA production by Lactobacillus
paracasei NRRL B-4564 immobilized onto agro-industrial materials, such as sunflower seed hull (SSH), brewers’ spent
grain (BSG), and sugar beet pulp (SBP). The stability and efficiency of three immobilized systems were compared in
repeated batch fermentation with immobilized biomass recirculation. Additionally, characterization of the support materials
remained after fermentation and the survival of L. paracasei at low pH value and bovine bile solution were examined in
order to assess the quality of solid part of fermentation media with immobilized biomass as animal feed.

A strong cell attachment onto supports allowed easy separation from the fermentation media and efficient
biocatalyst reuse in five successive batch cycles. SBP immobilization system showed superior performance compared to
BSG and SSH, achieving LA productivity of 1.48 g/L h, LA concentration of 80.10 g/L and average yield coefficient of 0.97
g/g. Regarding chemical composition, all fermented supports manifested potentially good characteristics for animal
nutrition, as well as enhanced dry matter digestibility compared to unfermented materials. In addition, high survival rates of
L. paracasei at low pH (91%) and bovine bile (96%) indicated that this strain is a good probiotic candidate.

The process could be applied as sustainable and effective strategy for co-production of LA and high-quality
animal feed.
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MULTIPAPRIK - Inovativni uredaj za pefenje paprike

Zdenko Zloh?, Natasa Kljaji¢?, Milan Ugrinovi¢®

Agricutural Innovations and Developement-Boljevci,
2Institut za Ekonomiku Poljoprivrede — Beograd, 3Institut za Povrtarstvo Smederevska Palanka

Paprika je veoma cenjeno povrée koje se koristi u svezem stanju za pripremu salata, za kiSeljenje i za proizvodnju
tradicionalnih proizvoda kao $to su pecena paprika, pindur i ajvar. Dosadasnji nacin pripreme pecene paprike, ajvara
i pindura podrazumeva termi¢ku obradu paprike na metalnim ploc¢ama. Ovaj nacin proizvodnje iziskuje znacajno
angazovanje radne snage, neracionalnu potro$nju energije i nije u skladu sa savremenim ekoloskim standardima. Osim
toga, sorte koje nisu namenjene za pecenje kao i one nepravilnog oblika tesko se mogu upotrebiti za ovu svrhu.
Zahvaljujuci nasoj inovaciji za pecenje paprike, svi pomenuti problemi su prevazideni.

Osmisljen je i napravljen uredaj kojim se pecenje paprike obavlja veoma brzo i kvalitetno a plodovi se nakon termicke
obrade vrlo lako ljuste. Oblik paprike vise ne predstavlja problem pri njenom pecenju a angazovanje radne snage u
procesu pecenja je smanjeno. Model uredaja kojim je materijalizovana ova tehni¢ka inovacija kao energent koristi
elektriénu energiju ali je uredaj vrlo lako prilagoditi za druge energente: drvo, drveni ugalj, pelet i plin. Produkti
sagorevanja su izolovani od paprike koja se pece.

U toku jeseni 2014. godine, uredaj je koris¢en za usluzno pecenje paprike za vise od 80 domacdinstava. U toku naredne
tri sezone ponavljano je usluzno pe€enje a broj zainteresovanih domacéinstava bio je sve veéi. Zadovoljni korisnici su
isticali kvalitet ispeCene paprike. Potrosnja energije u odnosu na dosadasnji nacin peéenja je manja §to svrstava ovaj
uredaj u grupu energetski efikasnih.

Zbog svih navedenih prednosti ovog uredaja i pretpostavke da je reSenje jedinstveno u svetu, podneta je patentna
prijava. Proverom patentnih prijava na svetskom nivou, utvrdeno je da nema prijavljenih uredaja slicnih karakteristika
koji se koriste za ovu svrhu.

MULTIPAPRIK — An innovative device for pepper processing
Zdenko Zloh?, Natasa Kljaji¢?, Milan Ugrinovié¢®

Agro Innovations and Developement-Boljevci, ?Institute of Agricultural Economics — Belgrade, 3Institute of
Vegetable Crops Smederevska Palanka

Pepper is a highly regarded vegetable that is used as raw for salad preparation, for pickling and for the production of
traditional products such as roasted peppers, pinjur (pindur) and ajvar. The current methods for preparation of roasted
peppers, ajvar and pinjur mean thermal processing of peppers on the surfacfe of metal plates. This way of production
requires engagement of significant labor force, irrational energy consumption and it is incompatible with modern
ecological standards. In addition, pepper varieties which are not suitable for roasting as well as those of irregular shape
can hardly be used for this purpose. Thanks to our innovation for pepper roasting, all of these problems have been
overcome.

Our device makes the roasting of peppers very fast and quality after which these fruits can be easily peeled after the
thermal treatment. The shape of pepper is no longer a problem for its roasting, and the workforce engagement in the
roasting process is reduced. The model of the device that materializes this technical innovation uses electricity as an
energy source, but can be easily adapted for other energy sources: wood, coal, charcoal, pellet and gas. The combustion
products are isolated from roasting peppers.

During the autumn of 2014, the device was used for roasting of peppers then provided to more than 80 households.
During the next three seasons, the same activity was repeated, and the number of interested households was growing.
Satisfied users emphasized the quality of roasted peppers. Energy consumption in comparison to the previously used
methods of roasting is lower, which places this device in a group of energy efficient ones.

According to all of the stated advantages of this device and the assumption that the solution is unique in the world, a
patent application is filed. By verifying patent applications at world level, it has been found that there are no reported
devices of similar characteristics used for this purpose.
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Strategije socijalnog marketinga u povec¢anju svesti o vaZnosti zdrave ishrane kod potrosaca

Danijela Sargevi¢!, Radmila Janigi¢?
Institut za higijenu i tehnologiju mesa
Fakultet organizacionih nauka, Beograd

U radu ¢e biti predstavljena strategija socijalnog marketinga u povecanju svesti o vaznosti zdrave ishrane kod
potroSaca. Strategije socijalnog marketinga, putem tradicionalnih i savremenih medija, drustvenih mreza, unapreduju
edukaciju o zdravim stilovima ishrane, kao i pravilnim izborima prehrambenih proizvoda. Istrazivanja i znanja o
stavovima i navikama potro$a¢a u ishrani zahtevaju poznavanje kulturnog nasleda i karaktera potroSaca u nekom
istorijskom periodu. Izbor hrane, metod kori$éenja, ¢uvanja i serviranja smatra se kulturnim fenomenom. Neki autori
smatraju da drustveno okruzenje stimuliSe ponaSanje potroSaca, u cilju zdravog i kvalitetnog zivota. Nije uvek
jednostavno uspostaviti vezu izmedu fizioloSke percepcije i reakcije potrosaca. Odgovor potrosaca, kada je hrana u
pitanju, nije baziran samo na senzorskim osobinama proizvoda i njegovom fizickom statusu, ve¢ je povezan i sa
drugim faktorima kao $to su: prethodna informisanost, iskustvo potrosaca, kao i njegove navike, stavovi i verovanja.
Strategije socijalnog marketinga, kroz edukaciju, usmeravaju potrosace ka adekvatnim izborima proizvoda. Danas su
potrosa¢i mnogo zahtevniji u pogledu kvaliteta i bezbednosti hrane, deklarisanja proizvoda, opredeljenosti
proizvodaca da primenjuje odredene standarde u proizvodnji, da se pokaze kao drustveno odgovorni subjekt drustva
u kome posluje. Celokupno ponasanje potro$aca - npr. konzistentnost kupovina, preporuke drugima, rangiranje,
uverenja, procene i hamere — povezano je sa stavovima. Sa aspekta ponaSanja potro$aca stav je naucena sklonost
ponasanja na dosledno prihvatljiv ili neprihvatljiv nac¢in u odnosu na odredeni objekat. S obzirom na ¢injenicu da
kompanije slede principe marketing orjentacije i posmatra potrosace, kao polaznu i finalnu tacku svojih marketinskih
aktivnosti, istrazivanje navika i stavova potroSaca u ishrani moze pruziti korisna saznanja u vezi sa njihovim
potrebama i zeljama. Kompanije svoje proizvode kreiraju tako da objedinjuju razumevanje, predvidanje i zadovoljenje
navika potrosaca u ishrani i koncipiranje strategija socijalnog marketinga.

Social marketing strategies in the increasing of awarrness about importance of consumers healthy
nutrition

Danijela Sargevi¢!, Radmila Janigi¢?
Institute of Meat Hygiene and Technology
Faculty of Organizational Science, Blegrade

This research will represent social marketing strategies in aim to increase consumers awareness of the importance of
healthy nutrition. Social marketing strategy, through traditional media and modern media, social networks, improves
education about healthy nutrition styles, as well as proper choices of food products. Research and knowledge about
consumers attitude and habits requires knowledge about cultural heritage and consumer charachter in some particular
historical period. The food choices, usage, way of saving and serving are considered as cultural phenomenon.
According to some authors, social environment stimulates consumer behavior in order to ensure the sound of healthy
and quality life. It is not always easy to establishe relationship between physiological preceptions and consumers
reaction. Consumer responses, regarding food, is not just based on the sensory charachteritics of products and its
physical status. It is connected with other factors such as: previous education, experiences, habits, attitudes and
consumers beliefs. Social marketing strategy, through education, directs consumers, towards food choices. Today,
consumers are more demanding in terms of quality and food safety, product declaration, producers commitment to
apply certain standards in production and to expose as social responsible company. Overall consumer behavior, such
as consistency of purchasing, recommedations to others, ranking, beliefs, estimates and intentions are associated with
attitudes. From this point of consumer behavior, attitude is learned preference behavior for consistency which is
acceptible or unacceptible maner in relation to particular object. Attitudes and habits make important determinations
of consumer behavior and their questioning to gain information is useful for food producers, as well as strategy of
social marketing. Research can provide useful information about consumers needs and wishes. The company products
are created by combining understanding and satisfying consumers habits in nutrition with providing social marketing
strategy.
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Bezbednost hrane poreklom iz Srbije

Ljilja Torovi¢
Medicinski fakultet, Univerzitet u Novom Sadu; Institut za javno zdravlje Vojvodine, Novi Sad, Srbija

Znacaj bezbednosti hrane je sveobuhvatno iskazan stavom Svetske zdravstvene organizacije: ,,Sa svakim zalogajem
koji uzmemo, potencijalno smo izlozeni bolesti usled mikrobioloske ili hemijske kontaminacije. Bezbedna hrana ¢uva
Zivote!“.

Uvid u probleme bezbednosti hrane u Srbiji moZe se ste¢i i na osnovu informacija sa javnog servisa Evropske Komisije
za brzo uzbunjivanje za hranu i hranu za Zzivotinje. U poslednjoj deceniji zabelezeno je 107 nofitikacija za hranu
poreklom iz Srbije, $to je ukljuéilo 15 kategorija hrane, najées$ce voce i povrée (46,7%), zitarice i pekarske proizvode
(19,6%), orasasto voce i proizvode, semenke (8,4%), slatkiSe (8,4%), masti i ulja (3,7%), biljke i zacine (2,8%). U
pogledu identifikovanih opasnosti, patogeni organizmi su zauzeli vodecu poziciju sa 40,9%, a slede ih mikotoksini
(17,3%) i industrijski kontaminanti (11,8%), dok je pojava ostalih opasnosti rangirana kako sledi: ostaci pesticida >
alergeni = strana tela > nepatogeni mikroorganizmi > izmenjene osobine = biotoksini > druge opasnosti. Najcesce
kombinacije su bile voce i povrée sa patogenim mikroorganizmima (norovirus 24,5%, hepatitis A 5,4%, Listeria
monocitogenes, Salmonella; ukupno 31.8%) ili ostacima pesticida (nikotin, propargit, pirimetanil, azoksistrobin,
boskalid, procimidon, formetanat, hlorpirifos; ukupno 5.4%), Zitarice i pekarski proizvodi sa mikotoksinima
(aflatoksini > deoksinivalenol > ohratoksin A, fumonizini > zearalenon; ukupno 10.9%) ili industrijskim
kontaminantima (akrilamid, 6.4%), orasasto voce, proizvodi i semenke sa mikotoksinima (aflatoksini, 6.4%) i slatkisi
sa patogenim mikroorganizmima (Salmonella, 3.6%). Rizik je okarakterisan kao ozbiljan u 47% slu¢ajeva, neodlu¢en
37% i neozbiljan 16%. Povlaenje sa trzista i povrat od potrosaca su najéesce preduzimane akcije (20 i 19%, redom).
Prikazani podaci zahtevaju aktivan stav i u Srbiji!

Safety issues in food originating from Serbia

Ljilja Torovi¢
Faculty of Medicine, University of Novi Sad; Institute of public health of Vojvodina, Novi Sad, Serbia

Importance of food safety issues is perfectly reflected with the statement of World Health Organization ,,With every
bite one eats, one is potentially exposed to illness from either microbiological or chemical contamination. Safer food
saves lives.*

Insight into food safety challenges in Serbia could be obtained using information from Rapid Alert System for Food
and Feed, public service of the European Commission. In the last decade, 107 notifications were registered for food
products originating from Serbia, belonging to 15 food categories, most often fruits and vegetables (46.7%), cereals
and bakery products (19.6%), nuts, nut products and seeds (8.4%), confectionery (8.4%), fats and oils (3.7%), herbs
and spices (2.8%). Regarding hazard categories, pathogenic micro-organisms took the lead with 40.9%, followed by
mycotoxins (17.3%) and industrial contaminants (11.8%), while other hazards occurrence was ranked in the following
order: pesticide residues > allergenes = foreign bodies > non pathogenic micro-organisms > adulteration/fraud =
biotoxins > others. Most frequent combinations were fruits and vegetables with pathogenic micro-organisms
(norovirus 24.5%, hepatitis A 5.4%, Listeria monocitogenes, Salmonella; in total 31.8%) or pesticide residues
(nicotine, propargit, pyrimethanil, azoxystrobin, boscalid, procymidone, formetanate, chlorpyrifos; in total 5.4%),
cereals and bakery products with mycotoxins (aflatoxins > deoxynivalenol > ochratoxin A, fumonisins > zearalenone;
in total 10.9%) or industrial contaminants (acrylamide, 6.4%), nuts, nut products and seeds with mycotoxins
(aflatoxins, 6.4%), and confectionery with pathogenic micro-organisms (Salmonella, 3.6%). Risk was characterized
as serious in 47% of the cases, undecided 37% and not serious 16%. Withdrawal from the market and recall from the
consumers were the most frequently taken actions (20 and 19%, respectively). Presented data demand an active
attitude in Serbia also!
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Promocija proizvodnje i konzumiranja zdrave hrane kroz proces edukacije

Biserka Mitrovi¢, Jelena Mari¢, Tamara Vukovié¢
Univerzitet u Beogradu, Arhitektonski fakultet

Rad je zasnovan na istrazivanju moguénosti promocije zdrave hrane u toku obrazovnog procesa na master studijama
na Arhitektonskom fakultetu Univerziteta u Beogradu, kroz dva teoretska i projektno orijentisana predmeta koji su
fokusirani na odrzivo planiranje i urbani dizajn u prirodnom okruZenju. U toku $kolske 2016-17. i 2017-18. godine
predmeti su se zasnivali na prepoznavanju i isticanju prirodnih pogodnosti podru¢ja Maglica kod Kraljeva, odnosno
Vlasinskog jezera, a potom i na koncipiranju prostornih resenja koja bi doprinela promociji zdravog nacina Zivota i
zdrave ishrane. Dok je $ire okruZenje Maglia prepoznato kao pogodno za razvoj posebnog tipa turizma —turizma
hrane, u sklopu prostornog koncepta koji podrzava odrZivi turizam, kulturni i ruralni razvoj, Sire podru¢je Vlasinskog
jezera je, u skladu sa prirodnim pogodnostima, prepoznato kao potencijal za prostorni razvoj zasnovan na specificnim
vidovima poljoprivrede.

Proizvodnja i konzumacija zdrave hrane izaziva sve veéi interes u svetu, istovremeno angazujuéi razlicite profile
stru¢njaka i podsticu¢i miltidisciplinarni pristup istrazivanju i kreiranju novih reSenja. Polazni podsticaj proizvodnji i
konzumaciji zdrave hrane vezan je za planiranje prostornog razvoja i unapredjenje ruralnih podruéja, te je na ovoj
pretpostavci utvrdjen specifi¢an metodoloski okvir za edukaciju na master nivou studija.

Promoting healthy food production and consumation through the educational process

Biserka Mitrovi¢, Jelena Mari¢, Tamara Vukovié¢
University of Belgrade, Faculty of Architecture

The paper is based on the research of the possibilities of the promotion of healthy food during the educational process
at Master level at the Faculty of Architecture, University of Belgrade, through two theoretical and project-based
courses which are focused on sustainable planning and urban design in the natural environment. During 2016-17. i
2017-18. school years these courses were based on recognising and emphasizing of natural advantages of the territory
of Magli¢, Kraljevo, as well as of the Vlasina lake territory in Serbia, further leading to designing spatial solutions
that would contribute to the promotion of a healthy lifestyle and a healthy food. While the wider surrounding of Magli¢
was recognized as suitable for the development of a special type of tourism - food turism, within the spatial concept
of sustainable tourism, cultural and rural development, Vlasina lake area was, in line with its special natural features
seen as potential for the spatial development of specific types of agriculture.

The production and consumation of healthy food is drawing a great attention wordlwide, engaging different experts
and encouraging multidisciplinary approach to research and creating new solutions. The initial impetus to the
production and consumption of healthy food is related to the spatial planning and development of rural areas, hence
this premise determined specific methodological framework for education at master level studies.
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Problemi poljoprivrede i sela Republike Srbije

Prof. dr Radovan Pejanovi¢
Univerzitet u Novom Sadu, Poljoprivredni fakultet

Republika Srbija poseduje bogate privredne uslove za razvoj poljoprivrede (5.097.000 ha poljoprivrednog zemljista).
Srbija raspolaze i sa kvalifikovanim i obrazovanim ljudskim resursima i odgovaraju¢im institucijama (srednjim
Skolama, fakultetima, institutima), kao i dugom tradicijom seljacke, odnosno agrarne drzave. Srbija raspolaze i sa
solidnim potencijalima za razvoj prehrambene industrije.

| pored svega toga poljoprivreda i selo u Srbiji su u procesu propadanja, devastacije i zaostajanja. Poljoprivredna
proizvodnja u periodu 2000 — 2017 godine, na primer, ostvarila je rast u samo nekoliko godina. Nivo prerade je
relativno nizak. Negativni razvojni trend je prac¢en deagrarizacijom i demografskim praznjenjem sela. Uzroci toga su
mnogobrojni. Potrebna je nova strategija odrzivog agrarnog razvoja i agrarne politike.

Problems of agriculture and the villages in the Republic of Serbia

Prof. dr Radovan Pejanovié
University of Novi Sad, Faculty of Agriculture

The Republic of Serbia has rich economic conditions for the development of agriculture (5,097,000 ha of agricultural
land). Serbia also has qualified and educated human resources and appropriate institutions (secondary schools,
faculties, institutes), as well as a long tradition of peasant or agrarian state. Serbia also has solid potential for the
development of the food industry.

Despite all of this, agriculture and the villages in Serbia are in the process of decay, devastation and lagging.
Agricultural production in the period of 2000 - 2017, for example, grew in only a few years. The level of processing
is relatively low. The negative development trend is accompanied by deagrarization and demographic runoff of the
village. There are many reasons to this. A new strategy for sustainable agricultural development and agrarian policy
is needed.
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Yaora u 3Hauaj xpane y 6orocay:kemy IIpaBociaBue LipkBe: 1uTyprujcku, 60rocioBcKH u
€KOJIOIIKH ACTeKTH

np CpOosby0 Younapunosuh
Ipasocnasnu 602ocnoscku gaxyimem Yuueepsumema y beoepady

HeocnopHa je unmeHHIa Ja CaBpEeMEHH IPYLITBEHH, KYJITYPOJOIIKH M er3UCTCHIMjalHH H3a30BH Ca KOjHUMa ce
CcyodaBa YOBEUAHCTBO, WHUIMPAj)y OpojHa muTama Mel)y Kojuma ce MCTHYy W OHa KOja ce OJZHOCE Ha HA4HH
NPOU3BOAE, YIOTPEOY 1 BPEAHOBAKE XPAaHEe y CBAKOIHEBHOM XHBOTY. VICTOBpEMEHO, OBO Cy HHCITUPATHUBHY ITOBOIH
KaKo 3a TEOJIOIIKO CarjejaBambe aKTYeHOT OJHOCA YOBEKa MpeMa IPUPOIH, TaKo M (YHKLHje M CMHUCIA XpaHe Y
YBPCTOM U TEYHOM OOJIMKY Y IOTJIETy OBO3EMaJbCKOT HAauWHA ITOCTOjara. Y OBOM CaomIITemy he OMTH pa3mMaTpaHu
JIUTYPTHUjCKH 1 OOTOCIOBCKH aCIEKTH YJIOTe ¥ 3Ha4yaja XpaHe y OKBHpY OorociyxoeHor xxuBora [IpaBocnasue L{pkse,
Kao U peJIeBaHTHA €KOJIOIKA AMMEH3Hja MIPETX0/JHO Ha3HAYCHE TEMAaTHKe.

Role and significance of food in the worship of the Orthodox Church:
Liturgical, theological and ecological aspects

dr Srboljub Ubiparipovié
Faculty of Orthodox Theology of the University of Belgrade

It is undisputed fact that contemporary social, culturally and existential challenges facing humanity, initiate many
questions such as those ones concerning way of production, consuming and evaluation of food in everyday life. In the
same time, these are inspiring occasions for theological perception of man’s attitude toward nature as well as role and
meaning of solid and liquid food for the earthly way of existence. In this communication are going to be studied
liturgical and theological aspects of role and significance of food within the scope of liturgical life of the Orthodox
Church, and also relevant ecological dimension of already indicated theme.
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ETUKA UCXPAHE OJl MAHYA 10 CPEJOBURA

Anexcannap [lerposuh, Mupjana Ilerposuh
Dunonowiku gpaxynmem Ynusepaumema y beoepady, Cpncko opywmeo 3a ucmopujy nayxe

Hawa udeja je 0a ucxpanu mpeba spamumu emuuxy, a cMaroumu mexHoIOUKY OUMEH3U]Y jep UCOPUJCKU HCUBUMO
Ha usmaxy 006a npoceemumenLcmea 0OTUKOBAHOM NPEMEPAHOM 8epOM Y payuoHanusam. Aumpononowxu npoonem
Jje 0a eewimayko u 8upmyeiHo 006uja KyamypHu RpUMam Hao NPUPOOHUM U CIBAPHUM.

PaumonanucTiyka MOBPLIHOCT HCXpaHE je BUIHA y CHMYJIaKpyMy KYJITypa KOjuMa ce M3 NPaKTHYHHX
pasiora He IOmymTa ayOJbe YKOpemHBame, Beh ce mHMa ympaBiba Tako ITO ce hyOpmBO M BoAa HOAAjy Y
MIOBPIIIMHCKU CJI0] YAMe ce KOpeH oxpabpyje ma He mae nJasbe Beh na KOMQOpPHO 3aJ0BOJBH CBOje MOTpede Ha
nospirHE. Huje motpedHo ny6ipe yropemuBame, Beh Op3u pacT i nH}IIaIgja mTo ce orpapaaBa mpo(uToOM.

Kana cmo 1994. o6jaBunu npBo m3name Kysapa camonukioz dusmsa, KOju je KacHuje npepactao y Cynuesy
mpne3y, akaaemuk JlparociaB CpejoBuhi TOM MPHIHKOM j€ PEKao - ,,...KyJATypa jé YBEK HEIITO BHUIIEC OJ HAIIHX
OnonoIKkux noTpeda, Kao MITO HA MCXpaHa aHac He CIYXKH caMo Ja OMCMO MPEeXKUBeIH. ..

OH THME Kao Jja ce HacTaBJba Ha JPEBHOT 3aKoHOJaBla MaHnya koju y /[xapmawacmpu, NO3HATO] Kao
Manycmpmu, TeMesby UIMBUIM3ALM]€, YKa3yje XPaHH BEIUKY NaKIbYy.

ETHICS OF NUTRITION FROM MANU TO SREJOVIC

Aleksandar Petrovi¢, Mirjana Petrovié
Faculty of Philology University of Belgrade, Serbian Society of History of Science

Our idea is that food should have its ethical dimension restored and the technological one reduced. Historically, we
live on the brink of the enlightenment era, outlined by the excessive faith in rationalism. The anthropological problem
is that by such a stance, the artificial and virtual got a cultural primacy over the natural and real.

Rationalist superficiality appears in the simulacrum of cultures that for practical reasons do not allow deeper
rooting, but they are managed by adding fertilizer and water to the surface layer which encourages the root not to go
further but to comfortably satisfy its needs on the surface. It does not need deeper rooting, but quick growth and
inflation, justified by profit.

When in 1994 we published the first edition of the Cookbook of Self-sown Plants, which later grew into The
Sun's Food, academician Dragoslav Srejovi¢ said: “...culture is always more than our biological needs, as nutrition
today does not only serve to survive... “ In a way, this thought followed the ancient legislator Manu who in
Dharmashastra, known as Manusmrti, the foundation of civilization, concentrates on nutrition.
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SIMULATION OF THE FOOD PROCESSING WASTE TREATMENT FOR CLEANER

ENVIRONMENT AND BIOENERGY
I. Malollari**, L. Pinguli*, Dh. Premti*, H. Manaj*, A. Dhroso®, Xh. Cani?, R. Buzo?, E. Karakashi®

IChemical Process Engineering Group, Faculty of Natural Sciences, University of Tirana, Tirana, Albania,
2Department of Biology and Chemistry, Faculty of Human and Natural Sciences, University "Fan S. Noli", Korca, Albania;

It is a well-known fact that meat processing plants usually discharge in the environment (water body, streams
and rivers) quite a big quantity of the slaughterhouse wastewater. These meat industries handle usually not only large
animals (e.g. pigs, cattle, horses and sheep) but also small livestock (e.g. poultry) which organized in small and
medium farms, have been spread all round Albanian territory.

In these conditions, it is of an utmost importance necessity for a special treatment not only for avoiding contamination
of the environmental, but also for possible bioenergy profit , due to considerable content of organics and nutrients.

Biological treatment of the wastewaters from slaughterhouses and meat industry has been chosen as a suitable
method for samples from slaughter and meat processing in Tirana factory. The process modelling was established
accordint to the obtained results and its computer simulation using SuperProDesigner software.

The deriving experimental results, showed that due to rich microorganisms’ digestions samples treated with
Active Sludge from second decanter, and with Active Sludge, supplied by the municipal wastewater plant, are more
effective than those treated with active sludge from oxygenation tank.

The proper model and simulation procedure was established. The flowsheet were included in all respective
reports with optimistic results, also those coming from the economic analysis.

From the improved process diagram, it became effective bio methane evolving for the anaerobic digestion involving
biodegradation most of the organic maters and nutrients in the raw wastewaters from slaughterhouse.

Keywords: wastewaters from slaughterhouse, biodigestion, process modeling and simulation, process flowsheet,
plant design

SIMULACIJA UPRAVLJANJA OTPADOM NAKON OBRADE HRANE U CILJU CISTIJE
OKOLINE I BIOENERGIJE
I. Malollari*!, L. Pinguli*, Dh. Premtit, H. Manaj*, A. Dhroso?, Xh. Cani?, R. Buzo?, E. Karakashi®

!Chemical Process Engineering Group, Faculty of Natural Sciences, University of Tirana, Tirana, Albania,
2Department of Biology and Chemistry, Faculty of Human and Natural Sciences, University "Fan S. Noli", Korca, Albania;

Poznata je ¢injenica da biljke za preradu mesa obicno ispustaju u okolinu (vodno telo, potoke i reke) prilicno
veliku koli¢inu otpadnih voda iz klanica. Na ovaj nacin mesna industrija obi¢no obraduje ne samo velike zivotinje
(npr. svinje, stoku, konje i ovce), veé i sitnu stoku (npr. pernatu zivinu). Ovaj na¢in obrade, koji se odvija na malim i
srednjim poljoprivrednim gazdinstvima, rasprostranjen je na najve¢em delu albanske teritorije.

U takvim je uslovima od izuzetne vaznosti neophodnost postojanja posebnog tipa obrade, ne samo zbog
izbegavanja zagadenja zivotne sredine, nego i zbog moguce dobiti na polju bioenergije zbog znatnog sadrzaja
organskih i hranjivih materija.

Bioloska obrada otpadnih voda iz klanica i mesne industrije odabrana je kao prikladan metod za uzimanje
uzoraka nakon procesa klanja i prerade mesa u fabrici u Tirani. Modeliranje procesa utvrdeno je prema dobijenim
rezultatima i kompjuterskoj simulaciji pomocu softvera SuperProDesigner.

Rezultati dobijeni eksperimentalnim metodom pokazali su da su, zbog bogatih digestionih mikroorganizama,
uzorci tretirani aktivnim muljem iz drugog dekantera i s aktivnim muljem dobijenim iz komunalnih postrojenja za
precis¢avanje otpadnih voda, efikasniji od onih obradenih aktivnim muljem iz rezervoara za oksidaciju.

Uspostavljen je odgovaraju¢i model i postupak simulacije. Dobijeni dijagrami rada uvrSteni su u sve
relevantne izvestaje sa optimisti¢énim rezultatima, a takode u one koji su dobijeni finansijskom analizom.

Iz poboljsanog procesnog dijagrama uocava se efikasnost bio-metana koji se razvija za anaerobnu digestiju
koja ukljucuje biorazgradnju vecine organskih i hranjivih materija u sirovim otpadnim vodama iz klanice.

Kljucéne reci: otpadne vode iz klanica, biodigestija, postupak modeliranja i simulacije, postupak izrade dijagrama,
plan fabrike


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

T P
UNIFood Conference m

Posterska prezentacija u okviru sekcija / Poster presentation within sections YHHBEPIUTET
HRANA | ZDRAVLJE / FOOD AND HEALTH ¥ BEOTPALY

=
=
HZP1/FHP1 UNZFOOD

Etarsko ulje i postdestilacioni ostatak Juniperus communis: antibakterijski efekat prema
kontaminentima hrane i in vitro citotoksi¢ni potencijal na humanim éelijama kolona

Stefana Cvetkovi¢?, Bojana Vasilijevié¢?, Dragana Miti¢-Culafic?, Jelena KneZevic-Vukéevic?, Dejan Oréi¢®, Biljana
Nikoli¢?
8Katedra za mikrobiologiju, Univerzitet u Beogradu-Bioloski fakultet, Studentski trg 16, 11000 Beograd, Srbija
®Departman za hemiju, biohemiju i zastitu Zivotne sredine, Univerzitet u Novom Sadu-Prirodno-matematicki fakultet, Trg
Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Prisustvo mikroogranizama u namirnicama moze dovesti do kvarenja istih, ili imati ozbiljnije posledice u vidu intoksikacije
ili razvoja infekcija. Usled potencijalnog Stetnog efekta primene vestackih aditiva, istraZivanje prirodnih proizvoda sve vise
dobija na znacaju. Cilj rada bio je ispitati antibakterijski efekat etarskog ulja (EO) i postdestilacionog ostatka (PDW)
Juniperus communis. Kako bi se procenila selektivnost prema bakterijama, testirana je i citotoksi¢nost prema humanim
¢elijama kolona (HT-29 i HCT116) i izraunate su vrednosti indeksa selektivnosti (SI).

GC-MS analiza je pokazala da je dominantna komponenta EO a-pinen (23.61%), dok je LC-MS/MS metodom utvrdeno da
su rutin (12.2 mg g%) i hinska kiselina (11.1 mg g) najzastupljeniji medu identifikovanim konstituentima PDW. Rezultati
MIC testa su pokazali da je efekat PDW bio jadi, pri ¢emu je Listeria monocytogenes bila najosetljivija medu testiranim
sojevima (MIC i MBC vrednosti su iznosile 0.39 mg mL?i 0.78 mg mL™). U daljem istraZivanju, metodom $ahovske table
(Checkerboard test) ispitan je kombinovani efekat EO/PDW sa antibioticima (streptomicin, ampicilin, hemomicin) prema
L. monocytogenes. Dobijeni rezultati ukazali su na postojanje svih tipova interakcija, pri ¢emu je sinergizam bio dominantan.
Izuzetak je kombinacija EO i hemomicina, gde je pretezno dobijen indiferentan efekat. MTT testom je utvrdeno da je najveci
citotoksiéni potencijal ostvaren primenom EO prema HT-29 ¢elijskoj liniji (1C50=86.9 g mL™), dok je citotoksi¢nost PDW
bila znacajno manja.

Analiza selektivnosti ukazala je da su pozitivne Sl vrednosti u odnosu na obe Celijske linije dobijene prema L.
monocytogenes i to nakon tretmana PDW-om. U daljem istraZivanju ispitan je efekat PDW na adhezivnu sposobnost L.
monocytogenes, pri ¢emu je pokazana snazna inhibicija adhezije na HT-29 i HCT116 Celijama (28% i 62%). Dobijeni
rezultati ohrabruju i stimuli$u dalja ispitivanja antibakterijskog efekta PDW J. communis.

Juniperus communis essential oil and post-destilation waste: antibacterial effect against food
contaminants and in vitro cytotoxicity against human colon cells

Stefana Cvetkovié?, Bojana Vasilijevi¢?, Dragana Mitié-Culafi¢?, Jelena KneZevi¢-Vukéevi¢?, Dejan Oréié®, Biljana
Nikoli¢?
2Department of Microbiology, University of Belgrade - Faculty of Biology, Studentski trg 16, Belgrade, Serbia
Department of Chemistry, Biochemistry and Environmental Protection, University of Novi Sad-Faculty of Sciences, Trg
Dositeja Obradovica 3, 21000 Novi Sad, Serbia

Microorganisms in foods can lead to spoilage and have serious consequences in terms of intoxication, as well as infection
development. Due to potential harmful effect of synthetic additives, the investigation of natural products is encouraged. The
aim of this study was to investigate the antibacterial effect of essential oil (EO) and post-destillation waste (PDW) of
Juniperus communis. In order to estimate the selectivity against bacteria, cytotoxicity on human colon cells (HT-29 and
HCT116) was determined, and the selectivity index (SI) values were calculated.

GC-MS analysis identified a-pinen (23.61%) as the dominant component of EO, while LC-MS/MS method showed that
rutin (12.2 mg g*) and quinic acid (11.1 mg g*) were the most abundant among identified constituents of PDW. Results
obtained in MIC assay showed that PDW was more efficient and that Listeria monocytogenes was the most sensitive among
tested strains (MIC and MBC were 0.39 and 0.78 mg mL, respectively). Furthermore, using the checkerboard method, the
combined effect of EO/PDW with chosen antibiotics (streptomycin, ampicillin, hemomycin) was examined against the L.
monocytogenes. Results obtained showed all types of interactions, predominantly synergism, with the exception of EO and
hemomycin combination, where the indifferent effect was dominant. MTT assay indicated that the highest cytotoxic
potential was obtained in the case of EO and against HT-29 cells (ICso value 86.9 pg mL™), while the effect of PDW was
notably lower.

Selectivity analysis showed that the positive Sl values regarding both colon cell lines were obtained only when PDW was
tested against L. monocytogenes. According to this, in further study we monitored PDW effect on L. monocytogenes adhesion
properties. Results showed strong inhibition of adhesion on HT-29 and HCT116 cells (28% and 62%, respectively). Obtained
results are encouraging and stimulate further research of antibacterial potential of J. communis PDW.
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Potencijalni mehanizmi zastitnog dejstva ekstrakta lista masline kod ugljen tetrahloridom
indukovanog akutnog oStecenja jetre pacova

Dusica Risti¢!, Jelena Tosi¢? Sasenka Vidi¢evi¢?, Zeljka Stanojevié?, Dragana Miti¢3, Aleksandra Isakovié?,
Dragana Dekanski*
Bioloski fakultet, Univerzitet u Beogradu, Studentski trg 3, Beograd, Srbija
2Institut za medicinsku i klinicku biohemiju, Medicinski fakultet, Univerzitet u Beogradu, Pasterova 2, Beograd, Srbija
3Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija
“Biomedicinska istraZivanja, Institut za istraZivanje i razvoj, Galenika a.d., Pasterova 2, Beograd, Srbija

Ugljen tetrahloridom (CCly4)-indukovano o$tecenje jetre je eksperimentalni model koristan za ispitivanje zastitnog i
terapijskog dejstva farmakoloski aktivnih supstanci kod oboljenja jetre. Taj model smo koristili da ispitamo
hepatoprotektivno dejstvo prirodnog antioksidansa, suvog ekstrakta lista masline (DOLE) kod muzjaka Wistar pacova.
Zivotinje su podeljene u &etiri grupe: Kontrolna grupa je 3 dana intragastri¢no (i.g.) dobijala fiziologki rastvor; DOLE
grupa je 3 dana primala samo DOLE (80 mg/kg, i.g.); CCls grupi je 3 dana davan po 1 ml fizioloskog rastvora i.g, a
potom intraperitonealna (i.p.) injekcija CCl4 (1 mi/kg); DOLE+CCI4 grupa dobijala je DOLE, 80 mg/kg i.g., 3 dana i
1 ml/kg CCly i.p., 30 minuta nakon poslednje doze DOLE. Intraperitonealno aplikovan CCls indukovao je masivnu
nekrozu jetre, povecao vrednosti transaminaza u serumu (ALT, AST) i doveo do perturbacija parametara oksidativnog
stresa u tkivu jetre (koncentracija MDA i glutationa, aktivnost katalaze). Oralna primena DOLE dovela je do zna¢ajno
nizih aktivnosti enzima jetre, kao i do manjeg oSte¢enja parenhima jetre Sto je potvrdeno histopatoloskom analizom.
DOLE je modulisao aktivnost katalaze i nivo glutationa, ukazujuéi na to da je antioksidativni mehanizam odgovoran
za njegovo hepatoprotektivno dejstvo. Western blot analiza potvrdila je povecanje ekspresije LC3-11 i smanjenje p62,
u tkivu jetre sa CCl, indukovanim os$tec¢enjem. Ekspresija kaspaze 3 i citohroma ¢ kao markera apoptoze, nije bila
promenjena, medutim, energetski balans hepatocita je bio promenjen jer je aktivnost AMP-aktivisane proteinske
kinaze (AMPK) bila povecana u toku CCls tretmana. DOLE pretretman nije uticao na proteine koji su u vezi sa
autofagijom, ali aktivnost AMPK je bila znacajno smanjena, ukazujuci na perturbaciju energetskog balansa kao
dodatni mehanizam hepatoprotektivnog dejstva ekstrakta lista masline.

Potential mechanisms of the protective activity of olive leaf extract in carbon tetrachloride -
induced acute liver injury in rats

Dusica Risti¢', Jelena Togi¢?, Sasenka Vidicevié?, Zeljka Stanojevi¢?, Dragana Miti¢®, Aleksandra Isakovic¢?,
Dragana Dekanski*
'Faculty of Biology, University of Belgrade, Studentski trg 3, Belgrade, Serbia
2Institute of Medical and Clinical Biochemistry, School of Medicine, University of Belgrade, Pasterova 2, Belgrade, Serbia
3Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia
“4Biomedical Research, R&D Institute, Galenika a.d., Pasterova 2, Belgrade, Serbia

Carbon tetrachloride (CCls)-induced liver damage is experimental model useful for examination of protective and
therapeutic effect of pharmacologically active substances in liver diseases. In this study, we used this model to
investigate hepatoprotective activity of natural antioxidant, dry olive leaf extract (DOLE) in male Wistar rats. The
animals were divided into four groups: Control group received saline intragastrically (i.g.), for 3 consecutive days;
DOLE group received only DOLE diluted in saline (80 mg/Kkg, i.g.), for 3 days; the CCl4 group received 1 ml of saline
i.g, for 3 days followed by intraperitoneal (i.p.) injection with CCl4 (1 ml/kg); DOLE+CClI, group received DOLE, 80
mg/kg i.g., for 3 days and 1 ml/kg of CCl. i.p., 30 minutes after the last dose of DOLE. Intraperitoneally administered
CCl, induced massive hepatic necrosis, increased serum transaminases (ALT, AST) and induced perturbation of
oxidative stress parameters in liver tissue (MDA and glutathione concentration and catalase activity). Oral
administration of DOLE led to significantly lower liver enzyme activities, as well as less damage of the liver
parenchyma, which is confirmed by histopathological findings. Furthermore, DOLE modulated catalase activity and
glutathione content suggesting that antioxidative mechanism is responsible for its hepatoprotection. Western blot
analysis confirmed the upregulation of microtubule-associated protein 1 light chain 3 (LC3-I1) and downregulation of
p62, in the livers with CCl, induced damage. The expression of caspase-3 and citochrome ¢ as markers of apoptosis,
were not affected. However, the energy balance of hepatocytes was affected since AMP-activated protein kinase
(AMPK) activity was increased during CCl, treatment. Pretreatment with DOLE did not influence the expression of
autophagy-associated proteins but AMPK activity was significantly decreased suggesting the energy balance
perturbation as an additional mechanism of DOLE hepatoprotective effect.
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Kontaminacija dodataka ishrani

Mirjana Dermanovié¢!?, Ljubica Bojani¢!? Vesna Petkovi¢?

1 Institut za Jjavno zdravstvo, Jovana Ducic¢a 1, Banja Luka,
2 Univerzitet u Banja Luci, Medicinski fakultet, Save Mrkaljal4, Banja Luka

Toksi¢ni elementi (Hg, As, Pb i Cd) mogu tesko ostetiti hematopoetski, imuni, nervni i reproduktivni sistem. Ovi
elementi imaju svojstvo da se akumuliraju, jer ne mogu u potpunosti da se ekskretuju iz organizma. Ziva se u prirodi
moze na¢i kao elementarna, neorganska i organska ziva. Koristi se kao antisepticko sredstvo, konzervans, u
pesticidima, pigmentima itd.

Cilj istrazivanja je da se ispita prisustvo zive u dodacima ishrani koji se nalaze na trzi$tu Republike Srpske. Kao
posljedica prisustva Zive moze do¢i do alergijskih reakcija, ali i do sistemske apsorpcije Zive i njene akumulacije u
organizmu, $to moze dovesti do ispoljavanja toksi¢nih efekata i ugrozavanja ljudskog zdravlja. Ukupne koncentracije
zive u uzorcima odredene su metodom amalgamacije atomske apsorpcione spektrofotometrije pomocu direktnog
analizatora zive (DMA-80). Radni princip instrumenta zasnovan je na termic¢koj degradaciji, katalitickoj konverziji,
amalgamaciji i atomskoj apsorpcionoj spektrofotometriji. Apsorpcioni intenzitet je mjeren na 253.7 nm. Proizvodi
razlaganja se prenose neprekidnim protokom ¢istog kiseonika kroz katalizator gdje se uklanjaju ometajuéi faktori.
Kalibraciona kriva konstruisana je u opsegu od 0.5-10.0 ng/kg. Postignut je koeficijent korelacije r = 0.9998.
Koncentracija Hg u odabranim uzorcima dodataka ishrani nije pre§la maksimalno dozvoljenu koncentraciju (MDK =
0.1 mg/kg) koja je definisana zakonskom regulativom za kontaminante u dodacima ishrani. Sadrzaj zive u svim
ispitivanim uzorcima je bio u skladu sa zakonskom regulativom koja je na snazi u Republici Srpskoj.

Contamination of dietary supplements

Mirjana DPermanovi¢'?, Ljubica Bojani¢? Vesna Petkovié¢!
L Public Health Institute, Jovana Ducic¢a 1, Banja Luka,
2 University in Banja Luka, Medical Faculty, Save Mrkalja 14, Banja Luka

Mercury, cadmium and lead are considered as major polluters of the environment from the group of metals that can
have harmful effects on human health. These elements have the capacity to accumulate, because they can not
completely excrete from the body. Mercury (Hg) can be found as elemental, inorganic and organic mercury. It is often
used as an antiseptic agent, a preservative, in pesticides, pigments, etc.

The aim of the study is to investigate the presence of mercury in food supplements present on the Republic of Srpska
market. Mercury can cause serious allergic reactions, but also the systemic absorption of the mercury and its
accumulation in the organism can lead to very toxic effects and endangering of human health. Total Hg concentrations
in tested samples were determined by the method of amalgamation of atomic absorption spectrometry using direct
mercury analyzer (DMA-80). The working principle of the instrument is based on the thermal decomposition,
catalytic conversion, amalgamation and atomic absorption spectrophotometry. The absorption iintensity was measured
at 253.7 nm. Products of decomposition are carried by continuous flow of pure oxygen through a catalyst bed, where
interferences are eliminated. The linear calibration curve in the range of 0.5-10.0 ng /kg was plotted. The correlation
coefficient r = 0.9998 was achieved. Concentration of Hg in tested food supplement did not exceed the maximum
permitted concentrations (MPCs =0.1 mg/kg) set by the commission regulation for contaminants in food supplements.
The mercury content of all tested samples was in accordance with the legislation in the Republic of Srpska.
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Socijalni aspekt celijakije, nasa iskustva

M.DPermanovi¢'? Lj.Bojani¢!?
! Institut za javno zdravstvo Republike Srpske, Banja Luka, Bosna i Hercegovina
2 Medicinski fakultet - Studijski program Farmacija, Univerzitet u Banjoj Luci, Bosna i Hercegovina

Pacijenti sa celija¢nom boleS¢u moraju biti pazljivi prilikom konzumacije hrane koja nije pripremljena u domacinstvu
s obzirom na moguénost prisustva glutena. Nedostupnost hrane bez glutena izvan domacinstva i niska svijest o bolesti
je predstavljala problem proteklih godina, iako se to sada brzo mijenja. Grupe za podrsku pacijentima su igrale vaznu
ulogu poslednjh decenija, organizujuéi specijalne dogadaje za pacijente i njihove porodice, organizujuéi edukaciju
pacijenata, doktora i industrije usluge hrane.

Studijeprovedene u svijetu pokazuju da su se pacijenti plasili drustvenih sadrzaja, kao $to su restorani ili okupljanja,
jer su to prilike u kojima ih je moguce identifikovati kao oboljelu osobu. Postoje kontradiktorni rezultati o vezi izmedu
saglasnosti sa dijetom i kvalitetom zivota. Posmatrajuc¢i adolescente, Wagner i saradnici su u istrazivanju otkrili da
losa saglasnost sa GlutenFreeDiet jeste glavni uzrok generalno niskog kvaliteta Zivota. Adolescenti koji nisu u
saglasnosti sa dijetom su imali viSe fizickih problema, veéi teret zbog bolesti, vise su se osjecali bolesnima i imali su
vise porodiénih problema. Osim toga, kod ovih pacijenata, zaka$njela dijagnoza je bila povezana sa ve¢im problemima
u $koli i drustvenim aktivnostima.

U nasem istrazivanju, od ucesnika je trazeno da izaberu sa liste dvije stvari koje bi mogle poboljsati kvalitet zivota
njima i njihovim porodicama. Anketirano je 30 pacijenata. 12 je bilo osoba Zenskog pola a 18 je bilo muskaraca.
Ispitanici su imali izmedu 11 i 36 godina. Oni su najcesée birali odgovore: '‘posebni odjeli proizvoda bez glutena u
prodavnicama' koji je izabralo 66.66% ucesnika, potom 'meni bez glutena u restoranima’, Sto je izabralo 56.66% i
'informativne kampanje u svim drustvenim kontekstima' (npr $kole, restorani, zdravstvene ustanove) njih 53.33%.
40% pacijenata je izabralo 'bolje oznacavanje'; 36.66% je izabralo 'raniju dijagnozu', a 30% njih je izabralo 'bolje
dijetalno savjetovanije'.

Literaturna pretraga i naSe istazivanje ukazuje da su celijacni pacijenti jo§ uvijek ranjivi prilikom adaptacije u
drustvenom Zzivotu. Planiranje intervencija, kojima bi se poboljsala adaptacija pacijenata tom stanju i njegovim
ograniCenjima, i posljedi¢no njihovim kvalitetu zivota su neophodni.

Social aspect of celiac disease, our experience

M.Permanovi¢'? Lj.Bojani¢!?
1Public Health Institute of Republic of Srpska, Banja Luka, Bosnia and Herzegovina
2 Medical Faculty, Department for Pharmacy, University of Banja Luka, Bosnia and Herzegovina

Patients with celiac disease must be careful when consuming food that is not prepared in the household, considering
the possibility of presence of gluten. The unavailability of non-household gluten-free food and low awareness of the
disease was a problem in recent years, although this is now changing rapidly. Patient-support groups have played an
important role in the last decades, organizing special events for patients and their families, as well as education for
patients, doctors and the food industry.

Studies conducted around the world show that patients are scared of social content, such as eating in restaurants or
gatherings, because they can be identified as a diseased person. There are contradictory results on the relationship
between diet and quality of life. Looking at adolescents, Wagner and colleagues found that poor compliance with
GlutenFreeDiet is a major cause of the generally low quality of life. Adolescents who did not agree with the diet had
more physical problems, a greater burden of illness, more feelings as they are sick, and more family problems. In
addition, in these patients, the late diagnosis was associated with major problems in school and social activities.

In our research, participants were asked to select from the list two things that could improve the quality of life for
them and their families. 30 patients were interviewed. 12 were female and 18 were men. The subjects were between
11 and 36 years old. They mostly chose the answers: ‘Special Departments of Gluten-free Products in Stores' 66.66%
of participants, then 'gluten-free menu in restaurants' 56.66% and 'information campaigns in all social contexts' (eg
schools, restaurants , health institutions) 53.33% of patients. Furthermore, 40% of patients chose ‘better labeling’;
36.66% chose 'previous diagnosis', and 30% chose 'better dietary counseling'.

Literary inquiry and our research indicate that celiac patients are still vulnerable to adaptation in social life. Planning
interventions, which would improve the adaptation of patients to that condition and its limitations, and consequently
their quality of life, are necessary.
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Protektivni efekat kokosovog ulja na aloksan-indukovani dijabetes kod pacova

Sinisa Puragevi¢!, Predrag Vujovi¢!, Nebojsa Jasni¢! , Dragana Miti¢-Culafi¢', Biljana Nikoli¢!, Svetlana Boji¢,
Ivica Dimki¢, Jelena KneZevi¢-Vukéevié, Zoran Todorovié?, Jelena Pordevic!
tUniverzitet u Beogradu-Bioloski fakultet, Beograd, Srbija
2Univerzitet u Beogradu-Medicinski fakultet, Univerzitetski Medicinski Centar “BeZanijska kosa”,Beograd, Srbija

Dijabetes melitus (DM) je metabolic¢ki, endokrini poremecaj nastao usled nedostatka sekrecije i delovanja insulina.
Uprkos prisustvu velikog broja lekova za leCenje dijabetesa, komplikacije izazvana ovom boleS¢éu ostaje glavni
zdravstveni problem. Pored toga, dugotrajna oralna upotreba antidijabetickih lekova vremenom dovodi do znacajnog
smanjenja njihove efikasnosti. Zbog toga je veoma znacajno traganje za medikamentima biljnog porekla koji bi
omoguc¢ili dugotrajnu kontrolu glukoze u krvi kod pacijenata sa dijabetesom tipa 2. Stoga je glavni cilj ove studije bio
da se utvrditi blagotvorno dejstvo Cocos nucifera ulja (VCO) na aloksan-indukovani dijabetes kod pacova.

model obuhvatao je Cetiri grupe pacova, koje su se medusobno razlikovale kombinacijama aloksan (Alk) tretmana i
davanja kokosovog ulja. Glikemijski nivo, povecanje telesne mase (mereno nedeljno), unos hrane i vode (mereno
dnevno), mereno je tokom ¢itavog eksperimenta (16 nedelja).

Dodavanje kokosovog ulja dovodi do znaCajnog povecéanja telesne mase ali smanjuje glikemiju i unos hrane i vode u
VCO grupi u poredenju sa kontrolom. Tretman Aloksanom oc¢igledno povecava prose¢nu glikemiju u grupama Alk i
Alk + VCO u poredenju sa kontrolnim grupama. Medutim, hipoglikemijski efekat kokosovog ulja uo¢en kod VCO
zivotinja nije primeéen kod dijabeti¢ara tj. nema znacajne razlike u glikemiji izmedu Alk i Alk + VCO grupa. Ovakav
rezultat je verovatno zbog ¢injenice da je glikemija ve¢ veoma visoka kod dijabetesa i da se zbog toga ne moze uociti
hipoglikemicni efekat kokosovog ulja.

Blagotvoran efekat devicnog kokosovog ulja na neke fizioloske parametre povezane sa dijabetesom kod pacova, kao
§to je unos hrane i vode, i prose¢ni porast telesne tezine su jasno pokazani u ovom radu.

Beneficial effect of virgin coconut oil on alloxan-induced diabetes in rats

Sinisa Puragevi¢!, Predrag Vujovi¢!, Nebojsa Jasni¢! , Dragana Miti¢-Culafi¢!, Biljana Nikoli¢!, Svetlana Boji¢,
Ivica Dimkié, Jelena Knezevié-Vukéevi¢, Zoran Todorovié?, Jelena Pordevic!
tUniversity of Belgrade Faculty of Biology, Belgrade, Serbia
2University of Belgrade Faculty of Medicine, and University Medical Center “Bezanijska kosa”, Belgrade, Serbia

Diabetes mellitus (DM) is a metabolic, the endocrine disorder resulting from a deficiency in insulin secretion and
insulin action. Despite the presence of a large number of medicines for the treatment of diabetes, the complication
caused by this disease remains a major medical problem. In addition, long-term oral use of antidiabetic drugs leads to
their inefficiency. Therefore, search for oral herbal medicinal products for long-term blood glucose control in patients
with type 2 diabetes is very important. Therefore, the main goal of this study was to determine the beneficial effect of
Cocos nucifera oil (VCO) on alloxan-induced diabetes in rats.

Alloxan is one of the most important and the most frequent chemical approaches causing B pancreatic cells
destruction. The experimental model involved the four groups of rats, differing from each other by the combinations
of alloxan (Alx) treatment and coconut oil administration. The glycemic level, body mass gain (measured weekly),
food and water intake (measured daily), were measured during the whole experiment (16 weeks).

Coconut oil supplementation significantly increases body mass gain, and lowers glycaemia and food and water intake
in the VCO group by comparison to controls. Alloxan treatment conspicuously increases the average fasting glycaemia
in the Alx and Alx+VCO groups as compared to control groups. However, the hypoglycemic effect of coconut oil
seen in the VCO animals was not observed in the diabetic animals: there is no significant difference in glycaemia
between Alx and Alx+VCO groups. It could be due to the fact that glycaemia is already very high in diabetes and
cannot be further influenced by the mild hypoglycemic effect of coconut oil.

The beneficial effect of virgin coconut oil on some physiological parameters associated with diabetes in rats, such as
intake of food and water, and an average gain in body weight has clearly been shown in this paper.
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Antivirusna aktivnost odabranih ekstrakata makrogljive Trametes versicolor (L.) Lloyd 1921

Maja Karaman®, Ljiljana Janjusevi¢!, Boris Pejin?, Petar Knezevi¢!
! Departman za biologiju i ekologiju — DBE, Univerzitet u Novom Sadu
2Institut za multidisciplinarna istraZivanja — IMSI, Univerzitet u Beogradu

Cilj ovog rada bio je da se odredi antiviralna aktivnost odabranih ekstrakata makrogljive Trametes versicolor (L.)
Lloyd 1921 u in vitro uslovima na fagu vB_BbrS LK3 (Siphoviridae) ¢iji je domaéin bakterija Bordatella
bronchiseptica ATCC 10580. Testirani su vodeni, etanolni i metanolni ekstrakti u rasponu koncentracija od 1 do 10
mg/mL. Pri najvecoj testiranoj koncentraciji (10 mg/mL) metanolni ekstrakt makrogljive T. versicolor ispoljio je
znacajan procenat inhibicije faga (98,31+0,60 %). Dalje istrazivanje sezonskog tipa ima za cilj da pokrije vise
lokaliteta, radi eventualnog pronalska potentnijeg uzorka date vrste gljive za potrebe organske hemijske analize.

Antiviral activity of the selected extracts of the macrofungal species Trametes versicolor (L.) Lloyd
1921

Maja Karaman?, Ljiljana Janjusevic!, Boris Pejin?, Petar Knezevic!
!Department of Biology and Ecology — DBE, University of Novi Sad
2Institute for Multidisciplinary Research — IMSI, University of Belgrade

The aim of this work was to investigate antimicrobial activity of the selected extracts of the macrofungal species
Trametes versicolor (L.) Lloyd 1921 at in vitro conditions using the phage vB_BbrS_LK3 (Siphoviridae) with the
bacterium Bordatella bronchiseptica ATCC 10580 as a host. Its water, ethanol and methanol extracts (1-10 mg/mL)
were tested. At the highest tested concentration (10 mg/mL) methanol extract of the macrofungus T. versicolor
displayed a profound percentage of the phage inhibition (98.31+0.60 %). Further seasonal type study aims to cover
more localities, due to the eventual discovery of more potent sample of the given fungal species for the need of organic
chemical analysis.
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Osvrt na antimikrobnu aktivnost ekstrakata odabranih autohtonih makrogljiva

Maja Karaman®, Ljiljana Janjusevi¢!, Boris Pejin?
! Departman za biologiju i ekologiju — DBE, Univerzitet u Novom Sadu
2Institut za multidisciplinarna istrazivanja — IMSI, Univerzitet u Beogradu

Cilj ovog rada bio je da se odredi antimikrobna aktivnost ekstrakata sedam odabranih autohtonih makrogljiva (pet
lignikolnih i dve terikolne vrste) u in vitro uslovima. Ipsitivana je antibakterijska i antifungalna aktivnost. Dok je
antibakterijska aktivnost skrinovana na pet Gram-pozitivnih i osam Gram-negativnih bakterija, antifungalna aktivnost
testirana je na tri soja Candida albicans, kao i na pet izolata fitopatogenih plesni. Sveukupno, vrsta Hydnum repandum
L. 1753, jestiva dok je mlada, izdvojila se po svom antimikrobnom potencijalu. Kao takva, bi¢e predmet daljih
istrazivanja, pre svih drugih, u oblasti hemije prirodnih proizvoda, farmaceutske biologije i biotehnologije.

An insight into antimicrobial activity of the extracts of selected autochtonous macrofungi

Maja Karaman?, Ljiljana Janjusevic!, Boris Pejin?
!Department of Biology and Ecology — DBE, University of Novi Sad
2Institute for Multidisciplinary Research — IMSI, University of Belgrade

The aim of this work was to determinate antimicrobial activity of the extracts of seven selected autochtonous
macrofungi (five lignicolous and two terricolous species) at in vitro conditions. It included testing of both, antibacterial
and antifungal activities. While antibacterial activity was screened towards five Gram-positive and eight Gram-
negative bacteria, antifungal activity was tested on three strains of Candida albicans followed by five isolates of
phytopathogenic molds. In summary, the macrofungal species Hydnum repandum L. 1753, edible when young, stood
out due to its antimicrobial potential. As such, it will be the subject of further studies, first of all, in the field of
chemistry of natural products, pharmaceutical biology and biotechnology.
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Osvrt na elementalni sastav odabranih makrogljiva

Radko Karaman?, Marko Kebert?, Boris Pejin3
1Regionalni centar za talente Beograd 2
2Institut za nizijsko Sumarstvo i Zivotnu sredinu, Univerzitet u Novom Sadu
3Institut za multidisciplinarna istraZivanja — IMSI, Univerzitet u Beogradu

Cilj ovog rada bio je da se odredi sadrzaj mikroelemanata u odabranim uzorcima makrogljiva, radi preliminarne
procene njihovog bioindikatorskog potencijala i bezbedne konzumacije. Sadrzaj mikroelemenata (Cd, Pb, Cr, Ni, Cu,
Mn, Fe i Zn) utvrden je u 10 sakupljenih uzoraka makrogljiva tokom 2017. godine sa 5 Sumskih i 1 gradskog lokaliteta,
popularnim medu lokalnim stanovnistvom. Analizirani bazidiokarpi obuhvatili su 7 familija, kako jestive (4) i nejestive
(5), tako i 1 otrovnu vrstu. Zbog visoke akumulacije pomenutih mikroelemenata, trebalo bi izbegavati sakupljanje
jestive vrste Agrocybe cylindracea i nejestive vrste Stereum hirsutum na relevantnim lokalitetima (Vorovo /Fruska
Gora/ i Liman /Novi Sad/). Nasuprot tome, upotreba preostale tri vrste (Ganoderma lucidum, Laetiporus sulphureus
i Meripilus giganteus) mogla bi se preporuditi u ishrani, pod uslovom da studije sezonskog tipa u visegodisnjem
intervalu potvrde uoceni trend.

An insight into elemental composition of selected macrofungal species

Rasko Karaman?, Marko Kebert?, Boris Pejin3
1Regional Centre for Talented Youth Belgrade 2
2Institute of Lowland Forestry and Environment, University of Novi Sad
3Institute for Multidisciplinary Research — IMSI, University of Belgrade

The aim of this study was to determine the content of microelements in the selected macrofungal species, for the
preliminary assessment of their bioindicator potential and safe consumption. The content of microelements (Cd, Pb,
Cr, Ni, Cu, Mn, Fe and Zn) was determined in 10 samples of macrofungi collected during 2017 from 5 forest and 1
urban locations, popular among the local people. The analysed basidiocarps included 7 families, edible (4), inedible
(5) and poisonous (1) species. For the reason of high accumulation of the aforementioned microelements, the
collecting of edible Agrocybe cylindracea and inedible Stereum hirsutum at the relevant sites (Vorovo /Fruska Gora/
and Liman /Novi Sad/) should be avoided. On the contrary, the use of three remaining species in nutrition
(Ganoderma Ilucidum, Laetiporus sulphureus and Meripilus giganteus) could be recommended, if the observed trend
would be confirmed by the seasonal-type studies lasting for more years.
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Dekokt biljke Nepeta nuda kao potencijalni izvor antimikrobnih agenasa

Kosti¢ Marina?, Smiljkovi¢ Marija?, Stojkovi¢ Dejan?, Gaji¢ Uros?, Migi¢ Danijela?, Ciri¢ Ana?, Sokovié Marina®
80deljenje za fiziologiju biljaka, Institut za bioloska istrazivanja ,,Sinisa Stankovic “, Univerzitet u Beogradu, Srbija.
bKatedra za analiticku hemiju, Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija.

Nepeta nuda L. (sin. Nepeta panonica L.) pripada familiji Lamiaceae, i predstavlja jestivu biljku sa raznovrsnim
lekovitim svojstvima ukljucujuéi diureti¢no, antisepti¢no i druga dejstva. Prilikom destilacije etarskog ulja N. nuda
dobijen je sporedni proizvod, dekokt, &iji je hemijski sastav odreden pomocéu Orbitrap LC-MS analize.
Mikrodilucionom metodom je ispitana antimikrobna aktivnost dekokta na 8 sojeva bakterija i uporedena sa aktivno$éu
komercijalnih antibiotika.

Hemijska analiza je potvrdila prisustvo slede¢ih jedinjenja: kafeinske Kkiseline, 7-deoksiloganinske Kkiseline,
iksorozida, 3,4-dihidroksifenil-2-hidroksi-3-oksopent-4-enoata, ruzmarinske kiseline i kvercetina. Dekokt je pokazao
umerenu antimikrobnu aktivnost, sa minimalnim inhibitornim koncentracijama (MIK) u rasponu 10-40 mg/mL.
Najotpornije na tretman dekoktom bile su bakterije Escherichia coli i Pseudomonas aeruginosa (MIK 40 mg/mL).
Komercijalni antibiotici, streptomicin i ampicilin, su pokazali intenzivniji antimikrobni potencijal. Dekokt N. nuda je
pokazao umerenu antimikrobnu aktivnost, te se njegovo kori$¢enje u te svrhe moze dalje ispitivati, narocito ukoliko
se uzme u obzir sve ¢esca pojava rezistencije bakterija na komercijalne antibiotike, kao i razli¢ite nuspojave koje se
javljaju kao posledica njihovog koris¢enja.

S obzirom da jedinjenja prisutna u dekoktu ispoljavaju Sirok dijapazon bioloskih funkcija, postoji jo§ moguéih namena
za koje bi se ovaj proizvod, do sada smatran otpadnim proizvodom, mogao ispitati.

Decoct of Nepeta nuda as potential source of antimicrobial agents

Kosti¢ Marina?, Smiljkovi¢ Marija?, Stojkovi¢ Dejan?, Gaji¢ Uros?, Migi¢ Danijela?, Ciri¢ Ana?, Sokovié Marina®
80deljenje za fiziologiju biljaka, Institut za bioloska istrazivanja ,,Sinisa Stankovic“, Univerzitet u Beogradu, Srbija.
Katedra za analiticku hemiju, Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija.

Nepeta nuda L. (syn. Nepeta panonica L.) belongs to the family Lamiaceae; it is edible plant with various medicinal
properties including diuretic, antiseptic and others. During the distillation of N. nuda essential oil a by-product was
obtained, decoct. Chemical composition of N. nuda decoct was also determined by using Orbitrap LC-MS. Its
antimicrobial activity was tested on 8 strains of bacteria by microdilution method and it has been compared with the
activity of commercial antibiotics.

The chemical analysis confirmed the presence of the following compounds: caffeic acid, 7-deoxyloic acid, ixoroside,
3,4-dihydroxyphenyl-2-hydroxy-3-oxopent-4-enoate, rosmarinic acid and quercetin. Decoct has shown moderate
antimicrobial activity, with minimal inhibitory concentrations (MIC) in range 10-40mg/mL. The most resistant
bacteria to the treatment were Escherichia coli and Pseudomonas aeruginosa (MIC 40 mg/mL). Commercial
antibiotics, streptomycin and ampicillin, showed a better antimicrobial potential. N. nuda decoct showed promising
antimicrobial activity and its use for this purpose could be further investigated, especially since there is increasing
trend in antibiotic resistance among bacteria, together with numerous side effects that are consequence of antibiotics
intake.

Since the compounds found in the decoct exhibit a wide range of biological functions, there are other possible
applications for this porduct, which was previously considered as a waste by-product.
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Uticaj dijetarnih fenolnih kiselina na markere agonistom indukovane aktivacije trombocita

Irena Krga®?, Nevena Kardum?, Aleksandra Koni¢ Risti¢!, Dragan Milenkovic?3, Ana Pantovic?, Marija Glibetic?
LCentar izuzetne vrednosti u oblasti istrazivanja ishrane i metabolizma, Institut za Medicnska Istrazivanja,
Univerzitet u Beogradu, Beograd, Srbija; 2Francuski nacionalni institut za agronomska istraZivanja, Univerzitet
Klermon Overnja, Klermon Feran, Francuska; *Odjeljenje interne medicine, Medicinski fakultet, Univerzitet
Kalifornija Dejvis, Dejvis, Sjedinjenje Amercke drzave

Sve vise dokaza ukazuje na zastitnu ulogu polifenola, fitohemikalija zastupljenih u voc¢u povréu i zitaricama, u
nastanku kardiovaskularnih bolesti. Ovi pozitivni efekti se delom mogu pripisati direktnom dejstvu polifenola na
aktivaciju trombocita, kao procesa sa vaznom ulogom u patogenezi kardiovaskularnih bolesti. Cilj ovog rada bio je da
se ispita uticaj nekoliko fenolnih kiselina, grupe polifenolnih jedinjenja sa najve¢im doprinosom ukupnom dijetarnom
unosu polifenola, na parametre aktivacije trombocita.

Uzorci pune krvi zdravih ispitanika (n=7) tretirani su vanilinskom, protokatehuinskom, hipurnom i ferulinskom
kiselinom, pri koncentracijama od 0.2 do 20uM. Parametri aktivacije trombocita, ekspresija P-selektina i GPIIbllla,
odredivani su proto¢nom citometrijom nakon ex vivo delovanja agonista adenozin-difosfata.

Protokatehuinska kiselina je pri 0.2uM koncentraciji smanjila procenat P-selektin- i GPIIbllla-pozitivnih trombocita,
kao 1 gustinu receptora GPIIblIla na aktiviranim trombocitima za 5.9 %, 3.3 % i 5.9 %, redom. Sli¢no tome, pri
koncentraciji od 2uM, ova Kiselina je smanjila gustinu P-selektina, procenat GPIIbllla-pozitivnih trombocita i gustinu
GPlIbllla za 5.2%, 5.4% i 5.7%, redom. Hipurna kiselina, pri koncentraciji od 2uM, je zna¢ajno smanjila procenat P-
selektin-pozitivnih Celija za 4.3%, dok je pri koncentraciji od 20uM smanjila procenat P-selektin i GPlIbllla-
pozitivnih trombocita i gustinu GPI1Ibllla receptora za 5.9%, 4.9% i 6.9%, redom. Ferulinska i vanilinska kiselina nisu
znacajno uticale na ispitivane markere aktivacije trombocita pri bilo kojoj testiranoj koncentraciji.

Ovi rezultati pokazuju kapacitet protokatehuinske i hipurne kiseline da pri fizioloski relevantnim koncentracija vrse
modulaciju aktivacije trombocita, doprinoseci blagotvornom dejstvu konzumacije namirnica bogatih polifenolima na
kardiovaskularno zdravlje.

Impact of dietary phenolic acids on agonist-induced markers of platelet activation

Irena Krga®?, Nevena Kardum?, Aleksandra Koni¢ Risti¢!, Dragan Milenkovic?®, Ana Pantovié!, Marija Glibetic?
! Centre of Research Excellence in Nutrition and Metabolism, Institute for Medical Research, University of
Belgrade, Belgrade, Serbia; ?French National Institute for Agricultural Research, University of Clermont Auvergne,
Clermont-Ferrand, France; *Department of Internal Medicine, School of Medicine, University of California Davis,
Davis, United States of America

Growing evidence suggests the protective role of polyphenols, phytochemicals present in fruits, vegetables and grains,
against the development of cardiovascular diseases. These benefits may partly be ascribed to a direct effect of
polyphenols on platelet activation, the important process in the pathogenesis of cardiovascular diseases. The aim of
this study was to investigate the impact of several phenolic acids, the most abundant polyphenol compounds in the
human diet, on markers of platelet activation.

The whole blood samples from healthy volunteers (n=7) were incubated with vanillic, protocatechuic, hippuric and
ferulic acids at 0.2 to 20uM concentrations. The parameters of platelet activation, P-selectin and GPllbllla
expressions, were determined by flow cytometry after the ex vivo activation with the agonist adenosine diphosphate.

Protocatechuic acid at 0.2uM levels decreased the percentage of P-selectin- and GPIIbllla-positive platelets and the
density of GPlIbllla on activated platelets by 5.9 %, 3.3 % and 5.9 %, respectively. Similarly, at 2uM concentration,
this acid reduced P-selectin density, the percentage of GPIIbllla-positive platelets and GPIIbllla density by 5.2 %, 5.4
%, and 5.7 %, respectively. Hippuric acid, at 2uM concentration significantly decreased the percentage of P-selectin
positive cells by 4.3 %, while at 2uM it reduced the precentage of P-selectin- and GPIIbllla-positive platelets as well
as the GPIIbllla receptor density by 5.9%, 4.9% and 6.9%, respectively. Both ferulic and vanillic acids did not
significantly attenuate the investigated markers of platelet activation at any tested concentration.

These results showed the capacity of protocatechuic and hippuric acid to modulate platelet activation at physiologicaly
relevant concentartions, possibly contributing to the beneficial effects of the consumption of polyphenol-rich foods
on cardiovascular health.
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Vodeni ekstrakt gljive Coprinellus disseminatus (Pers.: Fr.) S.F. Gray efikasno inhibira enzim
acetilholinesterazu

Jovana Marié?, Boris Pejin?, Ivana Stojadinov?, Maja Karaman!
1Departman za biologiju i ekologiju — DBE, Univerzitet u Novom Sadu
2Institut za multidisciplinarna istraZivanja — IMSI, Univerzitet u Beogradu

Cilj ove studije bio je da se u uslovima in vitro ispita anti-acetilholinesterazna aktivnost odabranih ekstrakata gljive
Coprinellus disseminatus (Pers.: Fr.) S.F. Gray sakupljene na Fruskoj Gori. Data bioaktivnost odredena je pomo¢u
Elmanove metode, a rezultati su prikazani kao vrednosti ICsq i ICq. Kao najpoteniji, izdvojio se vodeni ekstrakt (ICgo
= 1,44 mg/mL) koji ¢e, stoga, biti predmet daljeg istraZivanja (izolovanje bioaktivnih principa i njihova identifikacija).
Pri povoljnim okolnostima, upotreba ove vrste gljive u redovnoj ishrani kod obolelih od Alchajmera mogla bi, u
najmanju ruku, da unapredi aktuelnu palijativnu terapiju.

The aqueous extract of the fungus Coprinellus disseminatus (Pers.: Fr.) S.F. Gray effectively inhibits
the enzyme acetylcholinesterase

Jovana Maric?, Boris Pejin?, lvana Stojadinov!, Maja Karaman*
!Department of Biology and Ecology — DBE, University of Novi Sad
2Institute for Multidisciplinary Research — IMSI, University of Belgrade

This study aimed to determinate at in vitro conditions anti-acetylcholinesterase activity of the selected extracts of the
fungus Coprinellus disseminatus (Pers.: Fr.) S.F. Gray collected on Fruska Gora mountain. The aforementioned
bioactivity was estimated using Ellman’s method, while the results are expressed both as ICso and 1Cgg values. As the
most potent one, the aqueous extract (1Cq = 1.44 mg/mL) stood out; therefore, it will be the subject of further research
work (isolation of bioactive principles and their identification). Under beneficial circumstances, the use of this fungal
species in a regular diet of Alzheimer's patients might at least improve the current palliative therapy.
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Antioksidativna i antimikrobna aktivnost ekstrakata Rosa canina L. sa Vlasinske visoravni

Jelena S. Mateji¢', Zorica Stojanovié-Radié¢?, Vladimir N. Randelovi¢?, Milica Stankovié¢?, Petar D. Marin®, Ana M.
Dzami¢®
YUniverzitet u Nisu, Medicinski fakultet, Katedre Fizika i Biologija sa humanom genetikom, 18000 Nis, Srbija
2Univerzitet u Nisu, Prirodno-matematicki fakultet, 18000 Nis, Srbija
SUniverzitet u Beogradu, Bioloski fakultet, Institut za botaniku i Botanicka basta “Jevremovac”, 11000 Beograd,
Srbija

Cilj ovog rada bio je ispitivanje antioksidativne i antimikrobne aktivnosti ekstrakata vrste Rosa canina L. sa Vlasinske
visoravni. Plodovi ruze se koriste prvenstveno u ishrani (¢aj, dZem, sok). Znacajna je njihova primena u le¢enju
prehlade, suvog kaslja i dijareje. Svezi plodovi ruze su usitnjeni i ekstrahovani pomocu polarnih rastvaraca, metanola
i etanola koris¢enjem metode ultrazvucne ekstrakcije. U ekstraktima je potvrdeno prisustvo fenola
spektrofotometrijski, koriS¢enjem Folin-Ciocalteau reagensa, pri ¢emu je veca koliina ovih jedinjenja konstatovana
u etanolnom ekstraktu (6,18 mg GA/g suvog ekstrakta). Sadrzaj flavonoida dobijen reakcijum sa aluminijum nitratom
nonahidratom, pokazao je priblizno iste vrednosti flavonoida u oba ekstrakta. Metanolni ekstrakt je bio efikasniji
antioksidativni agens kori§¢enjem 2,2-difenil-1-pikrilhidrazila (DPPH) metode (0,54 mg/ml) u odnosu na etanolni
ekstrakt (0,64 mg/ml). U ABTS (2,2'-azino-bis(3-etilbenzotiazolin-6-sulfonska kiselina) testu pokazano je da etanolni
ekstrakt poseduje jaci slobodno radikalski potencijal (0,20 mg VitC/g suvog ekstrakta). Za testiranje antimikrobne
aktivnosti na patogene izolovane iz hrane kori$¢ena je metoda mikrodilucije. Odredivane su minimalne inhibitorne
koncentracije (MIK). Najosetljivija bakterija na testirane ekstrakte je bila vrsta Pseudomonas aeruginosa. Dobijeni
rezultati potvrduju da poznata vrsta R. canina mozZe biti veoma dobar prirodni antioksidans i preventivni antimikrobni
agens.

Antioxidant and antimicrobial activity of Rosa canina L. extracts from Vlasina plateau

Jelena S. Mateji¢?, Zorica Stojanovié-Radi¢?, Vladimir N. Randelovi¢?, Milica Stankovié¢?, Petar D. Marin®, Ana M.
DZzami¢®
YUniversity of Nis, Faculty of Medicine, Department of Physics and Biology with human genetics, 18000 Nis, Serbia
2University of Nis, Faculty of Science and Mathematics, 18000 Nis, Serbia
SUniversity of Belgrade, Faculty of Biology, Institute of Botany and Botanical Garden “Jevremovac”, 11000
Belgrade, Serbia

The purpose of this study was to examine antioxidant and antimicrobial activity of Rosa canina L. extracts from
Vlasina plateau. The fruits of roses are used primary for human nutrition (tea, marmelade, juice). Significant
application is for treatment of colds, dry coughs and diarrhea. Fresh and wild growing fruits of rose were cut and
extracted with two polar solvents, methanol and ethanol, using method of ultrasonic bath. The presence of phenol in
extracts was confirmed by spectrophotometer, using Folin-Ciocalteau’s reagent. Higher content of these compounds
was observed in ethanolic extract (6.18 mg GA/g of dry extracts). Total content of flavonoids obtained with aluminum
nitrate nonahydrate, showed approximately the same flavonoid concentrations in both extracts. Methanol extract was
a more effective antioxidant agent using the (2,2-diphenyl-1-picrylhydrazyl) (DPPH) assay (0.54 mg/ml) in compare
to ethanol extract (0.64 mg/ml). ABTS assay (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) showed that the
ethanolic extract had the higher free radical potential, with 0.20 mg VitC/g of dry extracts. Microdilution method was
used for testing antimicrobial activity in the case of reaction on patogens isolated from food. Minimal inhibitory
concentrations (MIC) were determined. Pseudomonas aeruginosa was the most sensitive strain to the tested extracts.
The results obtained showed that well-known species R. canina can be used as very good natural antioxidants, as well
as preventive antimicrobial agens.
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Detekcija posttranslacionih modifikacija epitopa glavnih alergena kikirikija masenom
spektrometrijom

Jelena Mihailovié!, Danijela Apostolovié¢?, Katarina Smiljani¢!, Tanja Cirkovié¢ Veli¢kovig34
! Univerzitet u Beogradu — Hemijski fakultet, Katedra za biohemiju, Centar izuzetnih verdnosti za molekularne nauke o hrani, Beograd, Srbija;
2 Department of Medicine Solna, Immunology and Allergy Unit, Karolinska Institute and University Hospital, Stockholm, Sweden;
3 Ghent University Global Campus, Incheon, Korea
; # Faculty of Bioscience Engineering, Ghent, University, Ghent, Belgium

Alergija na kikiriki pogada znacajan deo svetske populacije, izazivaju¢i simptome koji mogu varirati od blagih do
opasnih po Zivot. Arah 11 Ara h 3 su najzastupljeniji proteini semena Kikirikija i njegovi glavni alergeni. IgE epitopi
ovih proteina su dobro opisani u literaturi, ali se malo zna o njihovim posttranslacionim modifikacijama (PTM) i kakav
one uticaj imaju na funkcionalne osobine ovih proteina. Cilj ovog rada je detekcija i karakterizacija PTM poznatih
epitopa Ara h 1 i Ara h 3 metodama bottom-up proteomike.

PreciSceni alergeni Ara h 1 i Ara h 3 su analizirani masenom spektrometrijom, primenom Top5 nLC-MS/MS metode
na LTQ Orbitrap XL (Thermo Fischer Scientific). Dobijeni spektri su uporedeni sa Uniprot bazom podataka proteina
kikirikija, hibridizovanom sa bazom kontaminiraju¢ih proteina (Adventitious Proteins database, cCRAP), softverskim
paketom Peaks 8.5 (BSI, Canada). Sekvence epitopa Ara h 1 i Ara h 3 su preuzete iz baze podataka imunoepitopa
(Immune Epitope Database — IEDB)

Na osnovu I[EDB, Ara h 1 ima 327 peptidinih epitopa, u okviru kojih smo detektovali 8 PTM. Najucestalije PTM su
hidroksilacija prolina iizmena iz GIn u Pyro-Glu. Ara h 3 ima 110 epitopskih sekvenci, sa 12 detektovanih PTM.
Kao i kod Ara h 1 najucestalije su hidroksilacija prolina, i izmena iz Gln u Pyro-Glu, uz deamidaciju Asn i Gln.
Aminokiselinski ostaci koji se nalaze u blizini, ili su mesta specifi¢nosti enzima, poput tripsina, su takode detektovani
kao modifikovani (npr. metilovani Lys i Arg, i acetilovani Lys), §to moZe imati uticaj na digestibilnost i donekle
alergenost ovih proteina.

Epitopi alergena kikirikija su nosioci post-translacionih modifikacija. Ovde prikazani rezultati predstavljaju prvi korak
u rasvetljenju uticaja PTM na alergenost i digestibilnost proteina. Ovde su prikazani preliminarni podaci i neophodno
je dublje proucavanje ovog fenomena kako bi se bolje razumeo uticaj koji modifikacije aminokiselinskih ostataka
mogu imati na alergene hrane.

Detection of major peanut allergen epitope post-translational modifications by mass spectrometry

Jelena Mihailovic!, Danijela Apostolovic?, Katarina Smiljanic?, Tanja Cirkovic Velickovic3*

! University of Belgrade - Faculty of Chemistry, Department of biochemistry, CoE for Molecular Food Sciences, Belgrade, Serbia;
2 Department of Medicine Solna, Immunology and Allergy Unit, Karolinska Institute and University Hospital, Stockholm, Sweden;
3 Ghent University Global Campus, Incheon, Korea;

4 Faculty of Bioscience Engineering, Ghent, University, Ghent, Belgium

Peanut allergies affect a large portion of world population causing reactions ranging from mild to severe that can lead
to anaphylaxis and death. Seed storage proteins Ara h 1 and Ara h 3 are abundantly present in peanuts, and are known
as major allergens. IgE epitopes of these allergens have been characterized, but little is known about how post-
translational modifications (PTMs) affect their functional properties. Our aim was to investigate PTMs present on
known epitopes of said proteins using bottom-up proteomics methods.

Purified peanut allergens (Ara h 1 and Ara h 3) were analysed by a Top5 nLC-MS/MS method by LTQ Orbitrap XL
(Thermo Fischer Scientific, Germany). Spectra were compared to Uniprot derived Peanut protein database, hybridized
with the Repository of Adventitious Proteins database (CRAP), using Peaks 8.5 software package (BSI, Canada).
Epitopes were searched for possible PTMs by matching PEAKS PTM results with mapped positions of epitope
sequences (Immune Epitope Database — IEDB).

According to IEDB Ara h 1 contains 327 peptide epitopes, within which we detected 8 likely PTMs. Most common
PTMs found within Ara h 1 epitopes were hydroxylation Pro and pyro-Glu from GIn. Ara h 3 has 110 peptide epitope
sequences, according to IEDB, with 12 likely PTMs detected by our method. Hydroxylation Pro, deamidation of Asn
and GlIn, and Pyro-Glu from GIn were found as most frequent in Ara h 3 epitopes. PTMs could be found in the vicinity
of enzyme cleavage sites, which could have an impact on digestibility and allergenicity to some extent, for example
methylation of Lys and Arg and acetylation of Lys in case of trypsin.

Peanut allergen epitopes are indeed carriers of PTMs. These results show promise in revealing a possible role PTMs
could have on protein allergenicity and digestibility. Results shown here are preliminary, and further investigation is
necessary in order to fully understand the impact protein modifications could have on their allergenic potential.
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Koren biljke Salvia verticillata L. kao potencijalni dijetetski suplement i znacajan izvor
ruzmarinske kiseline

Vladimir Mihailovi¢, Jelena Katani¢, Nikola Sre¢kovi¢, Nevena Mihailovi¢, Ljubinka Joksovié
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Radoja Domanoviéa 12, 34000
Kragujevac (vladam@kg.ac.rs)

Biljke roda Salvia koriste se kao aromati¢ne, lekovite i za¢inske, kao i u industriji hrane, parfema i lekova. Poznato je
da biosintetisu razli¢ite korisne metabolite, poput terpenpoida, flavonoida i fenola. S.verticillata poznata je u narodu
kao lek za iskaSljavanje, dezinfekciju usne duplje i zarastanje rana. Ekstrakti nadzemnog dela S. verticillata imaju
visok sadrzaj ruzmarinske kiseline i njenih derivata, kao i derivata salvianoli¢ne kiseline. Malo je podataka o
hemijskom sastavu i bioloskim aktivnostima ekstrakata korena. Etanolne ekstrakte korena napravili smo na tri na¢ina:
maceracijom, ekstrakcijom pomocu ultrazvuka (UE) i etnofarmakoloskim modelom ekstrakcije (EE). Ekstrakti su
pokazali visok sadrzaj ukupnih fenolnih jedinjenja (207,16-313,90 mg GA/g suvog ekstrakta) i ruzmarinske kiseline
(85,47-129,26 mg/g suvog ekstrakta). Model EE podrazumeva ekstrakciju usitnjenog suvog korena biljke deset puta
veéom zapreminom etanola (m/v) tokom 20 dana. Ovom ekstrakcijom postignut je najveci sadrzaj ruzmarinske
kiseline (129,26 mg/g suvog ekstrakta) odreden visoko-efikasnom te¢nom hromatografijom sa spektrofotometrijskom
detekcijom. Metodom UE najbolje su ekstrahovana fenolna jedinjenja i flavonoidi, i postignut je najveci
antioksidativni potencijal. Ekstrakti su pokazali visoku antioksidativnu aktivnost u poredenju sa referentnim
antioksidantima, a u pojedinim sluc¢ajevima, UE i EE, vecu aktivnost od askorbinske kiseline i troloksa. Nizak stepen
antimikrobne aktivnosti zabelezen je kod sva tri ekstrakta sa minimalnim inhibitornim vrednostima za vecinu
ispitivanih bakterijskih i fungalnih vrsta od 20 mg/mL. Prezentovane informacije o ekstrakciji bioaktivnih jedinjenja
iz korena S. verticillata ¢e pomoci dalja ispitivanja ove biljke kao potencijalnog dijetetskog dodatka sa izrazenom
antioksidativnom aktivnoscu.

Salvia verticillata L. root as potential dietary supplement and an important source of rosmarinic
acid

Vladimir Mihailovi¢, Jelena Katani¢, Nikola Sreckovié¢, Nevena Mihailovi¢, Ljubinka Joksovi¢
Institute of chemistry, Faculty of Science, University of Kragujevac, Radoja Domanovica 12, 34000 Kragujevac
(vladam@kg.ac.rs)

Salvia plants have been used as aromatic, medicinal and spicy herbs, as well as in the food, fragrance and drug industry.
They were reported to biosynthesize various useful constituents, including terpenoids, flavonoids and other phenolics.
S.verticillata L. is traditionally used as an expectorant, for disinfection of the oral cavity and wound healing. Some
studies showed a high presence of rosmarinic acid, its derivatives and derivatives of salvianolic acid in S. verticillata
aerial part extracts. However, there is little information on the chemical profiles and biological activities of S.
verticillata root. Maceration process, ultrasound assisted extraction (UE) and ethnopharmacological model of
extraction (EE) were applied for preparation of ethanolic extracts of root. All three extracts showed high total phenolic
(207.16-313.90 mg GA/g dry extract) and rosmarinic acid (85.47-129.26 mg/g dry extract) contents. The EE model
included extraction of powdered dried root material with ten times higher volume of ethanol (w/v) over 20 days. This
extract possessed the highest rosmarinic acid content (129.26 mg/g dry extract) determined by HPLC-PDA method.
The UE showed the best results in extraction of total phenolic compounds and total flavonoids, as well as the highest
antioxidant potential. All extracts showed high antioxidant potential compared with standard antioxidants, and in some
cases, EE and UE exhibited higher potential than ascorbic acid and Trolox. All studied extracts showed low
antimicrobial potential with MIC values of 20 mg/mL for most of tested bacterial and fungal strains. Presented
information about extraction of bioactive constituents from S. verticillata root will aid further research of this plant as
a potential dietary supplement with strong antioxidant activity.
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I[Muporajon, CTPyKTYPpHH MOTHB y Pa3B0jy HOBOI XeMOTepaneyTUKa

Ana Mujymxosuh!, Becna Kojuh?, Jlumurap Jakumos?, Bopuc Ilejun®
YPezuonannu yenmap 3a manenme beozpao 2, beozpao, Cpbuja
2Vuusepsumem y Hosom Cady, Meouyuncku gpaxynmem, MUOB, Hosu Cao, Cpbuja
3Vuusepsumem y Beozpady, UMCH, Beozpao, Cpbuja

Y 0BOM pajy HCHUTHBAH j€ IUTOTOKCHYHH MOTEHIM]jaJ FajlHe KUCEIMHE M BeHOT CTPYKTYPHOT MOTHBA ITUpOTajoa
Ha MamurHe hemmje paka rryha (A-549) m Hopmamme (3mpame) hemmje ¢uOpodmacta (MRC-5). V moderHOM
CKPUHUHTY €TaHOJIHHX eKCTpaKaTa CeMEHKH rpoxha pasIHYuTHX COPTU BHHOBE JIO3€, U3ABOjWIIC CYy CE CEMEHKE
ayroxtone copre IIpokymar, kako mo rurotokcuanoctr (ICso 21,374£1,11 pg/mL, A-549), Tako u mo caapxajy
ykynHUX ¢penoa (104,05+3,68 g ekBuBaenara ranse kucennie/kg cyBor y3opka). 3a motpebe masser paxa ogabpana
je ramHa KMCENMHA Kao Haj3acTYIUhCHMja XHIPOKCHOCH30€Ba KHUCEIHHA Y UCTAKHYTHM ceMeHKama (296,68+14,01
mg/kg cyBor y3opka). OBa kucennHa, Mel)yTuM, mokaszana ce Kao cjiad IUTOTOKCHYAH areHC Ha MajurHe heimje A-
549 (1Cs0200+16 UM, 96 h), y opehemy ca nuporanonom (ICsp 20,05+1,12 uM, 96 h), cymncranmom koja Huje Gina
nuToTokcnuHa Ha hemuje MRC-5.

Pyrogallol, a structural motif in development of new chemoterapeutic

Ana Mijuskovié¢', Vesna Koji¢?, Dimitar Jakimov?, Boris Pejin®
'Regional Centre for Talented Youth Belgrade 2, Belgrade, Serbia
2University of Novi Sad, Faculty of Medicine, IOV, Novi Sad, Serbia
SUniversity of Belgrade, IMSI, Belgrade, Serbia

This study aimed to investigate cytotoxic potential of gallic acid and pyrogallol (its structural motif) towards malignant
lung cells (A-549) and normal (healthy) fibroblast cells (MRC-5). In the initial screening of the ethanol extracts of
grape seeds belonging to different grapevine varieties, the grape seeds of autochtonous variety Prokupac stood out
both regarding their cytotoxicity (ICsp 21.37+1.11 pg/mL, A-549, 96 h) and total phenolic content (104.05+3.68 g
gallic acid equivalents/kg of dry sample). As the most abundant hydroxybenzoic acid in the highlighted grape seeds
(296.68+14.01 mg/kg of dry sample), gallic acid was the subject of further research work. However, this acid was
found to be a weak cytotoxic agent towards malignant A-549 cells (1Cso 200£16 UM, 96 h), compared to pyrogallol
(1Cs5020.05+1.12 uM, 96 h), the substance that practically showed a lack of any cytotoxicity towards MRC-5 cells.
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Transgalktolizacija laktoze pomoéu imobilisanog enzima u pneumatskom reaktoru sa spoljasnjom
recirkulacijom

Milan Milivojevi¢, Danijela Slavni¢, Milica Carevi¢, Dejan Bezbradica, Branko Bugarski
Tehnolosko Metalurski Fakultet, Univerzitet u Beogradu, Srbija

Enzimi, slobodni ili imobilisani, se ¢esto koriste kao katalizatori u razli¢itim biohemijskim procesima. Imobilizacija
enzima obezbeduje zastitu enzima od smicajnih sila, lakSe izdvajanje enzima iz reakcione smese i njegovu ponovnu
upotrebu. Pored toga, primena imobilisanih enzima omogucéuje bolju kontrolu procesa, kao i kontinualni rad reaktora.
Za procese u kojima se koriste imobilisani enzimi mogu se primeniti razli¢iti tipovi reaktora, ali su pneumatski
reaktori sa recirkulacijom posebno pogodni. Naime, usled osetljivosti enzima na uslove u mikrookuzenju neophodno
je obezbediti da ti uslovi budu striktno regulisani da ne bi doSlo do oSte¢enja enzima. Pneumatski reaktori sa
recirkulacijom to pruzaju a uz to primena ovog tipa reaktora omogucuje i niske produkcione troskove, lak rad i
jednostavno uvecanje razmera.

U ovom istrazivanju ispitivana je biohemijska reakcija transgalaktozilacije laktoze u cilju dobijanja vredih prebiotskih
jedinjenja galakto-oligosaharida (GOS) pomoc¢u komercijalnog enzima f—galactosidaze iz Aspergillus oryzae,
imobilisanog na Cesticama jonoizmenjivacke smole srednjeg pre¢nika 0,7 mm. Laboratorijski pneumatski reaktor sa
recirkulacijom koji je bio kori§¢en imao je cevi pre¢nika 25 mm, visinu od 0,2 m i $irinu 0,15 m.

Dobijeni rezultati su pokazali da je stepen konverzije dobijen u pneumatskom reaktoru sa recirkulacijom isti kao i u
Sarznom laboratorijskom reaktoru, s tim $to se isti stepen konverzije brZze dostize u ovom tipu reaktora usled boljeg
prenosa mase i povecéanog afiniteta prema reakciji transgalaktozilacije. Pored toga, u pneumatskom reaktoru sa
recirkulacijom nije doslo do smanjenja aktivnosti enzima zbog povoljnih uslova u mikrookruzenju.

Ovo ispitivanje je pokazalo da je primena pneumatskog reaktora sa recirkulacijom za proces transgalaktosilacije
pomocu imobilisane f-galactosidaze obecavajuéa opcija za komercialnu proizvodnju galakto-oligosaharida.

Transgalactosylation of lactose with immobilized enzyme in external airlift reactor

Milan Milivojevi¢, Danijela Slavni¢, Milica Carevié, Dejan Bezbradica, Branko Bugarski
Faculty of Technology and Metallurgy, University of Belgrade, Serbia

Enzymes in immobilized form are commonly utilized as catalysts in different processes since it offer the possibility
to control product formation, protect enzyme from shear stress, continuous work of reactor, easyer separation from
reaction mixture and reusability and loger life of enzime. Among different reactors that can be used for those systems
airlift reactor is very attractive due to its numerous advantages. Namely, enzymes are very sensitive to unfavorable
conditions achieving of favorable microenvironment, in order to increase productivity of the desired products, is very
challenging task for those systems. Airlift rector for those systems enable regulated and reproducible
microenvironment, low production costs, easy handling and scalability, and safe production (in terms of low risks for
contamination).

The reaction examinated in this study was transgalactosylation of lactose by enzyme B —galactosidase from
Aspergillus oryzae immobilized on ion-exchange resin particles of 0.7 mm average diameter. A bench-scale external
loop airlift rector, with internal dia. of 25 mm, 0.2 m high, and 0.15 m wide was use to carry out this reaction.

The experimental results show that conversion degree of enzyme-catalyzed reaction in arilift reactor is as high as in a
laboratory-scale batch reactor, but reaction kinetics is faster in airlift reactor. It is anticipated that the higher conversion
is reached due to enhanced mass transfer between the phases in the airlift. In addition, lifetime of enzyme in airlift
reactor was found to be much longer in airlift than in other reactors used probably due to the favorable conditions
acieved in this reactor.

Results obtained in this investigation demonstrates that transgalactosylation with immobilized p-galactosidase in a
batch and continuous external airlift reactor are the promising options for improved commercial production of galacto-
oligosaccharides.
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Efekat devicanskog kokosovog ulja na sastav mikrobite kod pacova

Dragana Miti¢-Culafi¢!, Svetlana Bojié!, Ivica Dimkié?, Jelena Knezevié-Vuk&evi¢!, Sinisa Purasevi¢!, Predrag
Vujovié!, Nebojsa Jasni¢!, Zoran Todorovié?, Jelena Dordevict, Biljana Nikoli¢!
! Univerzitet u Beogradu-Bioloski fakultet, Beograd, Srbija
2 Univerzitet u Beogradu-Medicinski fakultet, Univerzitetski Medicinski Centar “Bezanijska kosa” Beograd, Srbija

Kokos je poznat kao jedan od najpopularnijih prirodnih izvora masnih kiselina kratkih i srednjih lanaca sa
dominantnom laurinskom kiselinom. Smatra se da devi¢ansko kokosovo ulje (VCO) ima efekte na smanjenje
gojaznosti, a zbog prisustva laurinske kiseline poseduje i antimikrobni efekat. Mikrobiota creva sastoji se od razli¢itih
populacija fakultativnih i obligatnih anaeroba sa Sirokim spektrom metabolickih aktivnosti, ¢iji produkti mogu biti
esencijalni nutrijenti koje koristi domacdin. Izmena u sastavu mikrobiote je povezana sa brojnim zdravstvenim
poremecajima i zbog toga je istrazivanje uticaja hrane na njen oporavak u ekspanziji. Cilj ovog rada je ispitivanje
efekta VCO na promenu sastava mikrobiote creva zdravih pacova, kao i onih kod kojih je dijabetes indukovan
aloksanom (Alx). Eksperimentalni model sastavljen je od cCetiri grupe zivotinja, koje se medusobno razlikuju po
kombinacijama tretmana sa VCO i Alx. Uporedna in vitro analiza brojnosti i sastava mikrobiote creva izvrSena je
sekvenciranjem 16S marker gena na MiSeg-u, llumina. VCO suplementacija je bila pozitivno korelisana sa
povecanjem broja bakterija u familijama Lactobacillaceae (Lactobacillus) i Erysiphelotrichaceae (Allobaculum), dok
je efekat na brojnost bakterija iz familije Prevotelaceae (Prevotella) jasno zavisio od glikemijskog statusa: kod zdravih
zivotinja VCO je znafajno smanjio njihovu brojnost, ali je kod dijabeti¢nih pacova efekat bio suprotan. Zanimljivo,
Bifidobacteriaceae (Bifidobacterium), i to u izuzetno visokom procentu, su zapazene samo u VCO grupi. S druge
strane, efekat na smanjenje brojnosti u familiji Spirochaetaceae (Treponema) je uo¢en u VCO i Alx+VCO grupama,
a u familiji Turicibacteriaceae (Turicibacter) samo u VCO grupi. Ovim radom je pokazan pozitivan efekat
devicanskog kokosovog ulja na mikrobiotu creva pacova, uz znacajno povecanje brojnosti korisnih bakterija iz rodova
Lactobacillus, Allobaculum i Bifidobacteria.

Effect of virgin coconut oil supplementation on the microbiota composition in rats

Dragana Miti¢-Culafi¢!, Svetlana Boji¢?, Ivica Dimkié?, Jelena KneZzevié-Vuk&evi¢!, Sinisa Purasevi¢!, Predrag
Vujovié!, Nebojsa Jasnié¢!, Zoran Todorovié¢?, Jelena Pordevic!, Biljana Nikoli¢?
! University of Belgrade Faculty of Biology, Belgrade, Serbia
2 University of Belgrade Faculty of Medicine, and University Medical Center “Bezanijska kosa”, Belgrade, Serbia

Coconut is known as one of the most popular natural sources of fatty acids of short and medium chains with lauric
acid as dominant. Virgin coconut oil (VCO) is considered to have anti-obesity effect, and additionally antimicrobial
due to presence of lauric acid. The intestine microbiota consists of diverse populations of facultative and obligatory
anaerobic microorganisms with a wide range of metabolic activities that provide essential nutrients for the host. Its
disturbance is associated with different health disorders. Consequently, investigation of foods influence on its recovery
is in great expansion. The aim of this work was to evaluate the effect of VCO on the gut microbiota composition
changes in non-diabetic and alloxan-induced diabetic rats. The experimental model was compiled of four groups of
rats, differing from each other by the combinations of alloxan (Alx) and VCO treatments. Abundance and composition
of the caecal microbiota was comparatively investigated in vitro, under the 16S rDNA NGS sequencing illumina
platform. VCO supplementation was positively correlated with families Lactobacillaceae (Lactobacillus) and
Erysiphelotrichaceae (Allobaculum), whiles the effect on Prevotelaceae (Prevotella) was clearly depended on the
glycemic status: in healthy animals VCO extremely decreased its abundance, but in diabetic ones the effect was
opposite. Interestingly, Bifidobacteriaceae (Bifidobacterium) with an extremely high percentage was observed only in
VCO group, indicating positive effect of VCO. On the other side, the reducing effect on Spirochaetaceae family
(Treponema) was observed in VCO and Alx+VCO groups, and additionally on Turicibacteriaceae (Turicibacter) in
VCO group. In conclusion, in rat model we proved the positive effect of virgin coconut oil on the caecum microbiome,
with a significant increase in the abundance of beneficial Lactobacillus, Allobaculum and Bifidobacteria species.
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Antiradikalska aktivnost avarola

Dura Nakarada®, Boris Pejin?, Milo§ Mojovi¢!

'Fakultet za fizicku hemiju, Univerzitet u Beogradu
2Institut za multidisciplinarna istrazivanja, Univerzitet u Beogradu

Avarol predstavlja seskviterpenoidni hidrohinon izolovan iz morskog sundera Dysidea avara (Schmidt, 1864).
Poseduje Sirok spektar bioaktivnosti, moze da prolazi kroz krvno-mozdanu barijeru, a nije toksian za ljude.
Antiradikalska aktivnost ovog terpenoidnog jedinjenja na hidroksilni, superoksid-anjon, askorbil i azot-monoksidni
radikal pracena je pomocu elektronske paramagnetne rezonantne (EPR) spektroskopije u uslovima in vitro. Dobijeni
rezultati ukazuju da avarol snazno deluje na hidroksilni (91,1 %) i superoksid-anjonski radikal (92,7 %). Dalja
istrazivanja trebalo bi usmeriti ka analozima avarola poreklom iz jestivih algi koje nastanjuju Svetsko more.

Antiradical activity of Avarol

Djura Nakarada?, Boris Pejin?, Milos Mojovic?
'Faculty of Chemistry, University of Belgrade
2Institute for Multidisciplinary Research, University of Belgrade

Avarol represents a sesquiterpenoid hydroquinone isolated from the marine sponge Dysidea avara (Schmidt, 1864).
It possesses a plethora of bioactivities, can cross the blood-brain barrier and shows a lack of toxicity for humans.
Antiradical activity of this terpenoid compound towards hydroxyl, superoxide-anion, ascorbyl and nitric oxide radicals
was screened by electron paramagnetic resonance (EPR) spectroscopy at in vitro conditions. The obtained results
indicate that Avarol effectively scavenged hydroxyl (91.1 %) and superoxide-anion (92.7 %) radicals. Further
investigations should be directed towards Avarol analogs originated from edible algae inhabiting the World Sea.
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In vitro ispitivanje antikancerogenih osobina voénih nusprodukata

Natasa Nasti¢!, Jaroslava Svarc-Gaji¢!, Pavle Maskovié¢?, Vesna Novakov!
YTehnoloski fakultet, Univerzitet u Novom Sadu, Bulevar cara Lazara 1, Novi Sad, Srbija.
2Poljoprivredni fakultet, Univerzitet u Kragujevcu, Cara Dusana 34, Cacak, Srbija.

Poslednjih godina sve je vedi interes za pronalazenje jeftinih i obnovljivih izvora bioaktivnih jedinjenja prirodnog
porekla. Ekstrakcija jedinjenja sa nutritivnim i lekovitim svojstvima iz voénih nusprodukata, koji trenutno
predstavljaju bio-otpad prehrambene industrije, postala je fokusna tacka istrazivanja. Objavljena istraZivanja o
ekstraktima vo¢nih nusprodukata pokazala su njihove obecavajuce antioksidativne i antikancerogene osobine. U ovom
radu, bioaktivna jedinjenja iz peteljki treSnje i viSnje su ekstrahovana subkriticnom vodom. Antikancerogena aktivnost
ekstrakata procenjena je na osnovu inhibicije metaboli¢ke aktivnosti ¢elija raka izmerene MTT testom. Kori$¢ene su
dve histoloski razlicite ¢elijske linije raka: RD ¢elijska linija izvedena iz humanog rabdomiosarkoma (RD) i ¢elijska
linija izvedena iz miSijeg fibroblasta (L20B). Eksperimentalno odredene ICso vrednosti ekstrakta peteljki vi$nje za
RD i L20B ¢elije su 11,40 19,69 mg/mL, dok su za ekstrakt peteljki treSnje ove vrednosti 10,55 i 8,87 mg/mL. Visoka
antikancerogena aktivnost dobijenih ekstrakata moze se odnositi na karakteristican fitohemijski sastav i formiranje
novih bioaktivnih jedinjenja tokom tretmana sa subkriticnom vodom. Rezultati naSeg istrazivanja ukazuju da bi
kvalitativna i kvantitativna hemijska analiza subkriti¢nih vodenih ekstrakta peteljki tresnje i vi$nje bila opravdana u
cilju identifikovanja potencijalnih antikancerogenih jedinjenja.

In vitro screening of anticarcinogenic properties of fruit by-products

Natasa Nasti¢', Jaroslava Svarc-Gaji¢!, Pavle Maskovié¢?, Vesna Novakov!
Faculty of Technology, University of Novi Sad, Bulevar cara Lazara 1, Novi Sad, Serbia.
2Faculty of Agronomy, University of Kragujevac, Cara Dusana 34, Cacak, Serbia.

In last decade, there has been an increased interest in the search of inexpensive and renewable sources of bioactive
compounds from natural sources. The extraction of compounds with nutritional and medicinal properties from fruit
by-products, that currently represents bio-waste of food industry, has become focal point of the research. Published
studies on extracts of fruit processing by-products have shown promising antioxidant and anticarcinogenic properties.
In this study, the bioactive compounds from sweet and sour cherry stems were extracted by subcritical water (SWE).
The cell growth inhibitory activity of extracts was evaluated in vitro by MTT assay. Two histologically different cell
lines were used: RD cell line derived from human rhabdomyosarcoma (RD) and cell line derived from murine
fibroblast (L20B). Experimentally determined ICso values of sour cherry stems extract against RD and L20B cells
were 11.40 and 9.69 pug/mL, respectively. While in the case of sweet cherry stems these values were 10.55 and 8.87
po/mL. High anticarcinogenic activity of obtained extracts could be related to characteristic phytochemical
composition and neoformation of bioactive products during the treatment with subcritical water.

Our results indicate that qualitative and quantitative chemical analysis of subcritical water extracts of cherry stems is
justified for the identification of potential bioactive ingredients.
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In vitro antilisterijalni efekat etarskih ulja Juniperus communis i Satureja montana

Biljana Nikoli¢?, Bojana Vasilijevi¢?, Jelena Knezevié-Vuké&evié?, Tatjana Markovié®, Ilija Djekic®, Branko Velebit?,
Dragana Miti¢-Culafi¢?
aKatedra za mikrobiologiju, Univerzitet u Beogradu-Bioloski fakultet, Studentski trg 16, 11000 Beograd, Srbija; "Institut
za proucavanje lekovitog bilja “dr Josif Panci¢”, Tadeusa Koscéuska 1, 11000 Beograd, Srbija; “Katedra za upravljanje
bezbednoséu i kvalitetom hrane, Univerzitet u Beogradu-Poljoprivredni fakultet , Nemanjina 6, 11080 Beograd, Srbija;
dO0deljenje za mikrobioloska i molekularno-bioloska ispitivanja, Institut za higijenu i tehnologiju mesa, Kacanskog 13,
11040 Beograd, Srbija

Listeria monocytogenes je patogen hrane, izrazito tolerantan prema razli¢itim faktorima spoljasnje sredine, uklju¢ujuéi
temperaturu, $to doprinosi éestoj pojavi u namirnicama. Cilj ovog rada bio je ispitivanje antibakterijskog potencijala etarskih
ulja Juniperus communis (JC-EO) i Satureja montana (SM-EO), kao i njihova hemijska karakterizacija. Antibakterijski
efekat je ispitivan prema referentnom ATCC 19111 soju, kao i prema primoizolatima sa juneceg trupa (LMB), lososa (LMS)
i odvodnog tunela vode u Klanici (LMT). Primenjeni su mikrodilucioni testovi (MIC i metoda Sahovske table) i metoda
vremenski zavisne inhibicije rasta, koja se izvodi u makro-volumenima.

GC-MS analiza je ukazala da su dominantni sastojci JC-EO a-pinen (47,8%) i sabinen (11,0%), a SM-EO karvakrol (30.7%)
i timol (18.0%). Minimalne inhibitorne koncentracije (MIC) oba ulja iznosile su 0,5-1%, dok su minimalne baktericidne
koncentracije bile 1-4% za JC-EO i 1% za SM-EO. Metoda Sahovske table, primenjena za analizu kombinovanog dejstva
oba ulja, ukazala je na sve tipove interakcije u slu¢aju primoizolata i preteZno indiferentni efekat prema ATCC 19111 soju.
Metoda vremenski zavisne inhibicije rasta potvrdila je dobijene tipove interakcije. Pored toga, analizom kriva inhibicije
rasta i izracunavanjem stopa rasta za svaku od njih, utvrdene su koncentracije ulja koje su dovele do odsustva i rasta i
inhibicije (MIC vrednosti kriva, cMIC). One su bile znacajno nize od vrednosti MIC dobijenih u mikrodilucionoj metodi,
Sto se pripisuje razli¢itim uslovima aerobioze ostvarenim u mikro i makro volumenima, odnosno metaboli¢kim razlikama
koje ih prate.

U zaklju¢ku mozemo konstatovati da etarska ulja J. communis i S. montana mogu efikasno inhibirati rast L. monocytogenes.
Dalja evaluacija njihovog antibakterijskog potencijala in vitro i in situ u hrani moze se preporuciti za buduéa istrazivanja.

Antilisterial activity of Juniperus communis and Satureja montana essential oils screened in vitro

Biljana Nikoli¢?, Bojana Vasilijevi¢?, Jelena KneZevié-Vuké&evié?, Tatjana Markovié®, Ilija Djekic®, Branko Velebit?,
Dragana Miti¢-Culafi¢?
aDepartment of Microbiology, University of Belgrade - Faculty of Biology, Studentski trg 16, 11000 Belgrade, Republic of
Serbia; PInstitute for Medicinal Plant Research “dr Josif Panci¢”, Tadeusa Koséuska 1, 11000 Belgrade, Republic of
Serbia; ‘Department of Food Safety and Quality Management, University of Belgrade - Faculty of Agriculture, Nemanjina
6, 11080 Belgrade, Republic of Serbia; “Department of Microbiology and Molecular Biology, Institute of Meat Hygiene
and Technology, Kacanskog 13, 11040 Belgrade, Republic of Serbia

Listeria monocytogenes is a food pathogen widely tolerant to different environmental factors including temperature. This is
the main factor contributing to frequent food contamination. The aim of this study was to examine the antibacterial effect of
essential oils of Juniperus communis (JC-EO) and Satureja montana (SM-EO) against L. monocytogenes, as well as to
determine their chemical composition. Antibacterial effect was determined against reference ATCC 19111 and three L.
monocytogenes primoisolates: LMB, LMS and LMT, isolated from beef carcass, salmon and slaughterhouse water drainage
tunnel, respectively. It was estimated in microdilution MIC and checkerboard assays, and in time kill assay, performed in
macro-volumes.

The chemical analysis, determined by GC-MS, revealed that the most abundant constituents were a-pinene (47.8%) and
sabinene (11.0%) in JC-EO, and carvacrol (30.7%) and thymol (18.0%) in SM-EO. Minimal inhibitory concentrations
(MICs) of both EOs were in the range 0.5-1%. Minimal bactericidal concentrations were determined to be 1-4% for JC-EO,
and 1% for SM-EO. Checkerboard assay, performed in order to analyze the combined effect of the oils, revealed all types
of interactions for tested primoisolates, and mostly indifferent effect against ATCC 19111 strain. Time kill assay confirmed
the obtained mode of interactions. In addition, calculation of growth rates was used to estimate the concentrations inducing
neither growth, nor killing effect (curve MIC values, cMICs). They were multifold lower compared to MICs obtained in
microdilution assay. This could be adressed to different aerobiosis realized in micro- and macro-volumes, and consequent
metabolic differences.

In conclusion, J. communis and S. montana essential oils and their combinations could be the efficient vehicles inhibiting
the growth of L. monocytogenes. Further evaluation of their antibacterial potential, both in vitro and in situ in foods, could
be suggested.
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Effects of gamma radiation on phenolic composition, cytotoxicity, antibacterial and virucidal
activities of two medicinal plants

Eliana Pereira?, Andreia Pimenta®, Ricardo C. Calhelha?, Amilcar L. Antonio?, Lillian Barros?, Celestino Santos-
Buelga®, Sandra Cabo Verde®, Isabel C.F.R. Ferreira?
a Centro de Investigacdo de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apolénia,
5300-253 Braganca, Portugal;
b Centro de Ciéncias e Tecnologias Nucleares, Instituto Superior Técnico, Universidade de Lisboa, Estrada
Nacional 10 (km 139,7), 2695-066 Bobadela LRS
¢ GIP-USAL, Facultad de Farmacia, Universidad de Salamanca, Campus Miguel de Unamuno, 37007 Salamanca,
Spain.

The consumers' interest for a healthier diet and the use of natural products in the prevention and/or treatment of health
problems has triggered an intensive search for bioactive plant compounds. Plants are a good source of phenolic
compounds, terpenoids, alkaloids, quinones, carotenoids, sterols, glucosinolates and other compounds, which provide
health benefits due to their wide range of biological properties.

This work aimed to evaluate the effects of gamma radiation on the phenolic composition, cytotoxicity, virucidal and
antimicrobial properties of Aloysia citrodora L. and Mentha x piperita L. infusions. Gamma radiation treatment was
performed in a 8°Co chamber, applying the doses of 1 and 10 kGy and the results were compared with the control
sample (0 kGy). The phenolic compounds profile was obtained by HPLC-DAD-ESI/MS and the cytotoxicity was
evaluated in human tumour cell lines and in a primary cell culture. For virucidal efficacy evaluation, MNV-1 and
HAdV-5 viral titers were determined by plaque assay in Raw264.7 and A549 cell lines, respectively. The antibacterial
activity was evaluated against Gram-negative and Gram-positive bacteria. Radiation treatment has been shown to
cause different effects on phenolic concentrations and virucidal efficacy, depending on the plant species studied, the
virus and the absorbed dose. In cytotoxicity assay A. citrodora did not reveal significant statistically differences
considering the different doses applied, however M. piperita at 10 kGy stood out with the highest cytotoxic potential
in all tested cell lines. Regarding antibacterial assays, S. aureus was the only bacteria that was sensible to the infusions
of non-irradiated and 1 kGy irradiated in both species. Thus, this study contribute to a wider knowledge of the effects
of gamma irradiation on several relevant bioactive potentials of some aromatic and medicinal plants and showed that
gamma radiation is a technique recommended for these matrices.

Acknowledgement: The authors are grateful to the Foundation for Science and Technology (FCT, Portugal) and
FEDER under Programme PT2020 for financial support to CIMO (UID/AGR/00690/2013) and CTN (RECI/AAG-
TEC/0400/2012). The authors are also grateful to FEDER-Interreg Espafia-Portugal programme for financial support
through the project 0377_Iberphenol_6_E.


http://unifood.rect.bg.ac.rs/index.php
http://unifood.rect.bg.ac.rs/index.php

T P
UNIFood Conference m

Posterska prezentacija u okviru sekcija / Poster presentation within sections YHHBEPIUTET
HRANA | ZDRAVLJE / FOOD AND HEALTH ¥ BEOTPALY

—
HZP22 | FHP22 UNZFOOD

Suplementacija sokom od aronije pre simulacije polumaratonske trke — da li moZe povecati ukupni
antioksidativni status kod rekreativnih trkaca?

Pantovi¢ Anal, Stevanovi¢ Vuk?, Vidovié¢ Nevena!, Zekovié¢ Milica’, Krga Irena!, Glibeti¢ Marija®
Centar od izuzetnih vrednosti u oblasti ishrane i metabolizma, Institut za medicinska istraZivanja, Univerzitet u
Beogradu

Maratonci mogu biti pod veé¢im kardiovaskularnim rizikom usled poveéanog nivoa oksidativnog stresa nakon
izlaganja intenzivnoj fizickoj aktivnosti (kao $to je trcanje polumaratonske trke). Iz tog razloga smo istrazili da li
jednoro¢no konzumiranje soka od aronije moze dovesti do pozitivnih promena u oksidativnom statusu nakon
simulacije polumaratonske trke.

10 rekreativnih trkaca (starih 30.8+2.3 godine) su ucestvovali u jednostruko slepoj, randomiziranoj, placebo
kontrolisanoj studiji unakrsnog dizajna. Intervencija se sastojala od 200 ml soka od aronije ili placeba koji nije sadrzao
polifenole, koje su ispitanici konzumirali nakon kalorijski identi¢nog obroka. Pratili smo promene u totalnom
antioksidativnom statusu u Cetiri tacke: pocetnoj, 15 minuta, sat vremena i 24 sata nakon trke. Primenili smo
dvofaktorsku ANOVU sa ponavljanjem u statistiCkom softveru SPSS verziji 23.

Kod muskaraca koji su pili sok od aronije, ukupni antioksidativni kapacitet je porastao odmah i jedan sat nakon trke,
dok se vratio na pocetne vrednosti 24 sata nakon tr¢anja. Sa druge strane, u placebo grupi nismo zapazili nikakvu
promenu u toku prvog sata nakon trke, da bi nakon 24 ¢asova doslo do pada od 17% u poredenju sa poéetnom
vredno$c¢u. Medutim, nijedna od ovih promena nije bila statisticki znacajna.

Iako nismo zapazili nijednu statisticki znacajnu promenu izmedu dve eksperimentalne grupe, ukupni antioksidativni
status je pokazao bolji profil promene kod trkaca koji su konzumirali sok od aronije pre trke (u poredenju sa trkac¢ima
koji su pili placebo). Ova zapaZanja se moraju potvrditi u ve¢em uzorku.

Aronia juice consumption before simulation of a half-marathon race - can it enhance the total
antioxidant status in recreational runners?

Pantovic Anal, Stevanovic Vuk?, Vidovic Nevena!, Zekovic Milical, Krga Irena?, Glibetic Marija!
ICentre of Research Excellence in Nutrition and Metabolism, Institute of Medical Research, University of Belgrade

Marathon runners may be at higher risk of adverse cardiovascular events due to alleviated oxidative stress after
strenuous physical activity (such as running a half-marathon). Therefore, we investigated whether Aronia juice
consumption can acutely induce favourable changes in the oxidative status after simulation of a half-marathon race.
Ten recreational male runners (30.8+2.3 years old) were involved in a single-blinded, randomized, placebo-controlled,
crossover study. The intervention consisted of 200 ml Aronia or polyphenol-free placebo juice which was consumed
after calorically identical breakfast. We followed the change in the plasma total antioxidant capacity at 4 time-points:
baseline (before intervention), 15 minutes, 1 hour and 24 hours after the half-marathon race simulation. Two-way
repeated measures ANOVA was carried out in statistical package SPSS Ver.23.

In men who drank Aronia juice, the total antioxidant capacity increased immediately and one hour after the race, while
it returned to the basal values after 24 hours. On the other hand, during the first hour after running, there was almost
no change in the antioxidant capacity in men who received placebo juice, while after 24 hours we observed a 17%
decrease compared with the baseline. However, none of these changes reached statistical significance.

We observed no statistically significant differences between the two experimental groups in their total antioxidant
status after the treatments. However, the men who drank Aronia juice prior to the half-marathon race exerted a more
favourable pattern of change compared with the men who drank placebo. These observations need confirmation in a
larger sample.
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Sadrzaj beta-glukana i antioksidativna aktivnost dodataka ishrani na bazi gljiva

Jelena Pavlovi¢, Dimitrije Mitrovié, Milica Zrni¢ Cirié¢, Nevena Dabeti¢, Vanja Todorovi¢, Bojana Vidovi¢
Univerzitet u Beogradu-Farmaceutski fakultet

Na trzistu se nalazi veliki broj dijetetskih suplemenata na bazi gljiva, koji su deklarisani kao dodatni izvori bioloski
aktivnih jedinjenja u ishrani, sa brojnim pozitivnim zdravstvenim efektima. Osnovni cilj ovog rada bio je da se odredi
sadrZaj beta-glukana i ukupnih polifenola, kao i izvr§i komparativna analiza in vitro antioksidativne aktivnosti
odabranih dodataka ishrani na bazi gljiva sa naSeg trzista. Sadrzaj ukupnih, a- i f-glukana odreden je komercijalnim
enzimskim testom (Mushroom and Yeast p-glucan Assay, K-YBGL, Megazyme). Sadrzaj ukupnih polifenolnih
jedinjenja je odreden Folin-Ciocalteu metodom, a procena antioksidativnog potencijala razliitih ekstrakata dodataka
ishrani izvrSena je FRAP, DPPH, ABTS i CUPRAC testovima. Na osnovu dobijenih rezultata, raunskim putem
izraCunate su vrednosti antioksidativnog kompozitnog indeksa (ACI). SadrZaj ukupnih glukana je bio u rasponu od
5,0 do 43,3 g/100 g, a- glukana od 0,13 do 2,4 g/100g, a vrednosti sadrzaja p-glukana su iznosile od 19,8 do 41,9
g/100g. U pojedina¢nom doziranom obliku, sadrzaj B-glukana u proseku iznosi 269,75 mg. U svim analiziranim
ekstraktima, utvrdena je pozitivna korelacija izmedu sadrzaja ukupnih polifenola i vrednosti ACI. Dobijeni rezultati,
potvrduju razlike u sadrzaju B-glukana i ukupnih polifenolnih jedinjenja u komercijalnim dodacima ishrani na bazi
gljiva, kao i u njihovoj in vitro antioksidativnoj aktivnosti. Standardizacija sirovina i ekstrakata je neophodna u cilju
proizvodnje kvalitetnih, a time i efikasnih i bezbednih dodataka ishrani na bazi gljiva.

Beta-Glucan Content and Antioxidant Activity of Mushroom Supplements

Jelena Pavlovi¢, Dimitrije Mitrovi¢, Milica Zrni¢ Ciri¢, Nevena Dabetié, Vanja Todorovi¢, Bojana Vidovi¢
University of Belgrade-Faculty of Pharmacy

Medicinal mushroom supplements are widely marketed as sources of different bioactive compounds and claimed with
many beneficial health effects. This study was conducted to evaluate and compare B-glucan contents and in vitro
antioxidant activity of mushroom supplements on the Serbian market. The content of total, a- and p-glucan were
determined using the Megazyme Mushroom and Yeast Beta-Glucan kit. Folin-Ciocalteu method is used to estimate
the total phenolic contents. The antioxidant activities of different extracts of mushroom supplements were tested using
DPPH, FRAP, ABTS and CUPRAC assay, while antioxidant composite index (ACI) was calculated. The total glucan
content was in a range from 5.0 to 43.3 g/100g. The a-glucan content in analyzed samples was lower, (0.13-2.4
g/100g), compared to B-glucan content (19.8-41.9 g/100g). A single dose of mushroom supplements contains -glucan
in an average of 269.75 mg. In all types of extracts, a positive correlation between the total content of the polyphenolic
compounds and the ACI value was observed. The obtained results indicate the differences in the content of B-glucan,
total phenolic content and in vitro antioxidative activities among commercial mushroom supplements and need to their
standardization in order to ensure the quality, as well as effectively and safely use of mushroom supplements.
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Od mediteranskog sundera do antitumorskog sastojka hrane

Marija Pinji¢!, Vesna Koji¢?, Giuseppina Tommonaro®, Miodrag Glumac*, Boris Pejin®
'Regionalni centar za talente Beograd 2
2Institut za onkologiju Vojvodine — 10V, Medicinski fakultet, Univerzitet u Novom Sadu
3Institut za biomolekularnu hemiju — ICB, CNR, Pocuoli-Napulj, Republika Italija
4Univerzitet Zhejiang Gongshang, Hangdzou, Narodna Republika Kina
SInstitut za multidisciplinarna istrazivanja — IMSI, Univerzitet u Beogradu

Cilj ovog rada bio je da se in vitro ispita odnos hemijske strukture i citotoksi¢ne aktivnosti avarola i njegovih
strukturnih elemenata (hidrohinon i terpenoidni ostatak) na ¢elijama U-251 MG humanog glioma, kao i selektivnost
citotoksi¢nog delovanja (U-251 MG vs. U-87 MG). Citotoksi¢nost je odredena MTT testom, a profil ¢elijskog ciklusa
proto¢nom citometrijom. Ova studija ukazala je na visok potencijal hidrohinona, sastojka hrane prirodnog porekla, u
otkri¢u novih i efikasnijih hemoterapeutika za maligne gliome ukljucujuéi glioblastome.

From a Mediterranean sponge species to an antitumour food ingredient

Marija Pinjic?, Vesna Kojic?, Giuseppina Tommonaro®, Miodrag Glumac*, Boris Pejin®
'Regional Centre for Talented Youth Belgrade 2
2Oncology Institute of Vojvodina — 10V, Faculty of Medicine, University of Novi Sad
3Instite of Biomolecular Chemistry — ICB, CNR, Pozzuoli-Naples, Republic of Italy
4Zhejiang Gongshang University, Hangdzou, P.R. China
SInstitute for Multidisciplinary Research — IMSI, University of Belgrade

This study aimed to screen in vitro structure-activity relationship (along with selectivity, U-251 MG vs. U-87 MG
cells) using avarol (followed by its structural elements, hydroquinone and terpenoid moiety) and the human malignant
glioma U-251 MG cells. Cytotoxicity and cell cycle analysis were determined using a colorimetric MTT assay and
flow cytometry, respectively. This study has demonstrated a significant potential of hydroquinone, naturally occuring
food ingredient, in the design of new and more effective chemotherapeutic(s) specifically targeting malignant gliomas
including glioblastomas.
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Akutni efekat crvenog vina na osobine kardiovaskularnih ritmova kod zdravih osoba

Mirjana M. Platigal, Vera Gal*, Ljiljana Gojkovi¢ Bukarica?
nstitut za biofiziku Medicinskog fakulteta Univerziteta u Beogradu
2Institut za farmakoligiju, klini¢ku farmakologiju i toksikologiju Medicinskog fakulteta Univerziteta u Beogradu

Korisni efekti dugotrajnog uzimanja crvenog vina na kardiovaskularni sistem poznati su od davnina. Njihovo dejstvo
zavisi od vrste grozda, nac¢ina dobijanja vina, kao i odnosa zastupljenosti razli¢itih korisnih komponenti. Medutim,
vrlo malo se zna o neposrednom, akutnom efektu male koli¢ine crvenog vina na kardiovaskularni sistem. Stoga je cilj
nasih ispitivanja bio da analizom kardiovaskularnih signala, EKG-a i krvnog pritiska, saznamo nesto vise o akutnom
dejstvu crvenog vina na kardiovaskularni sistem i njegove regulatorne mehanizme. U ispitivanju je ucestvovalo
Cetrnaest zdravih adolescenata ono je obuhvatalo dva eksperimenta. Prvi eksperiment bio je sa uzimanjem 200 ml
crvenog vina (Caberne Suvignon, Radovanovié¢ 2008 ), a drugi sa uzimanjem kontrolnog alkoholnog pica sa jednakom
koncentracijom alkohola. U oba eksperimenta EKG je sniman u leze¢em poloZaju, 20 minuta pre i 60 minuta posle
uzimanja pica, iz koga su ekstrahovani nizovi RR intervala. Istovremeno, na svakih 10 minuta, belezeni su sistolni i
dijastolni krvni pritisak. U analizi vremenskih nizova RR intervala primenili smo linearne (spektralna analiza) i
nelinearne metode (DFA i entropija) sa ciljem kvantifikovanja promena na nivu autonomne sréane kontrole.
Neposredan efekat vina i kontrolnog alkoholnog pica na sré¢anu frekvencu i krvni pritisak bio je jednak; signifikantan
skok i zatim postepen pad na pocetnu vrednost. Medutim, uocili smo da vino i kontrolno pi¢e imaju razlicit
prolongirani efekat. Vino znacajno smanjuje krvni pritisak (p <0,05) i znacajno uti¢e na dinamiku RR intervala, kao i
njihovu kompleksnost. Mada ovim eksperimentom nismo mogli da ukazemo da li su ove promene rezultat korisnih
supstanci iz vina i/ili njihove sinergije sa alkoholom, mozemo da pretpostavimo da su promene na kardiovaskularnom
sistemu integrativne prirode. Akutni efekat uzimanja jedne case crvenog vina rezultuje znac¢ajnim promenama u
autonomnoj kontroli kardiovaskularnog sistema.

The acute effect of red wine on the properties of cardiovascular rhythms in healthy subjects

Mirjana M. Platiga?, Vera Gal', Ljiljana Gojkovi¢ Bukarica?
YInstitute of Biophysics, Faculty of Medicine University of Belgrade
2Institute of Farmakology, Clinical Pharmacology and Toxicology, Faculty of Medicine University of Belgrade

The beneficial effects of long-lasting red wine intake on the cardiovascular system have been known since ancient
times. Their effect depends on the type of grapes, the way wine is obtained, and the amount of various useful
components. However, very little is known about the immediate, acute effect of a small amount of red wine on the
cardiovascular system. Therefore, the aim of our examinations was to find out more about the acute effects of red
wine on the cardiovascular system and its regulatory mechanisms by analyzing cardiovascular signals, ECG and blood
pressure. Fourteen healthy young men participated in the study and it included two experiments. The first experiment
was the taking of 200 ml of red wine (Caberne Suvignon, Radovanovi¢ 2008), and the second with the taking of a
controlled alcoholic beverage with the same concentration of alcohol. In both experiments, the ECG was recorded in
the lying position, 20 minutes before and 60 minutes after taking the drink, from which the RR interval series were
extracted. At the same time, every 10 minutes, systolic and diastolic blood pressures were recorded. In the analysis of
the time series of the RR interval we applied linear (spectral analysis) and nonlinear methods (DFA and entropy) with
the aim of quantifying their changes.

The direct effect of wine and control alcoholic drink on heart rate and blood pressure was the same; a significant jump
and then gradually drop to the initial value. However, we noticed that wine and control drink have a different prolonged
effect. Wine significantly reduces blood pressure (p<0.05) and significantly influences the dynamics of RR interval
series, as well as their complexity. Although this experiment did not allow us to point out whether these changes are
the result of useful wine supplements and /or their synergy with alcohol, we can conclude that changes to the
cardiovascular system are integrative. The acute effect of taking a glass of red wine reveals significant alterations in
the autonomic control of the cardiovascular system.
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Anti-kvorum aktivnost dopamina i srodnih jedinjenja

Stefan Puali¢!, Marina Sokovi¢?, Ana Ciri¢2, Dusan Dimi¢3, Jasmina Dimitri¢ Markovi¢?, Boris Pejin®
'Regionalni centar za talente Beograd 2, Beograd
2[nstitut za bioloska istrazivanja "Sinisa Stankovic¢" — IBISS,
Univerzitet u Beogradu
SFakultet za fizicku hemiju, Univerzitet u Beogradu
Institut za multidisciplinarna istrazivanja — IMSI, Univerzitet u Beogradu

Cilj ovog rada bio je da se po prvi put ispita anti-kvorum aktivnost dopamina (sastojka hrane) i njemu srodnih
jedinjenja u hemijskom smislu na bakterijski soj Pseudomonas aeruginosa PAO1, radi moguceg otkri¢a nove vodece
strukture (eng. lead compound) u dizajnu efikasnog antibiotika. Na osnovu eksperimentalno dobijenih podataka moze
se zakljuciti da bi, na prvom mestu, derivati homovanilinske kiseline i norepinefrina (koji, takode, predstavljaju
sastojke hrane) mogli da inspiri$u dizajn novog leka (antibiotika) za ovu multirezistentnu bakteriju.

Anti-quorum sensing activity of dopamine and related compounds
Stefan Pualic?, Marina Sokovic?, Ana Ciric2, Dusan Dimic3, Jasmina Dimitric Markovic?, Boris Pejin*

'Regional Centre for Talented Youth Belgrade 2
2Institute for Biological Research "Sinisa Stankovic" — IBISS,
University of Belgrade
SFaculty of Physical Chemistry, University of Belgrade
4Institute for Multidisciplinary Research — IMSI, University of Belgrade

The aim of this work to screen for the first time anti-quorum sensing activity of dopamine (a food ingredient) and
related compounds towards Pseudomonas aeruginosa PAO1, due to the possible discovery of a new lead compound
for design of an effective antibiotic. The obtained experimental data suggest that derivatives of homovanillic acid and
norepinephrine (compounds that also represent food ingredients) might be used as the platform of a new drug
(antibiotic) for this multiresistant bacterium.
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Osvrt na anti-acetilholinesterazni potencijal gljiva Agrocybae aegerita (Briganti) Fayod i Pleurotus
ostreatus (Jacq.) P. Kumm., 1871

Ivana Stojadinov?, Boris Pejin?, Jovana Mari¢!, Maja Karaman®
! Departman za biologiju i ekologiju — DBE, Univerzitet u Novom Sadu
2Institut za multidisciplinarna istrazivanja — IMSI, Univerzitet u Beogradu

Uprkos enormnim sredstvima koja se ve¢ izvesno vreme ulazu u pronalazak odgovaraju¢eg tretmana za obolele od
Alchajmera, palijativna terapija prakticno jo§ uvek predstavlja jedini oblik "lecenja". Stoga je potraga za novim
inhibitorima acetilholinesteraze prirodnog porekla od posebnog znacaja, pogotovo onih koji nisu alkaloidne hemijske
prirode, zbog nepozeljnih efekata. U okviru date studije, kao obecavajuéi izvori potencijalno novih inhibitora
pomenutog enzima, izdvojio se metanolni ekstrakt gljive Agrocybae aegerita (ICso = 0,21 mg/mL), kao i vodeni
ekstrakt gljive Pleurotus ostreatus (ICso= 0,24 mg/mL). Kako su obe vrste jestive i cenjene zbog svog prijatnog mirisa
i ukusa, s pravom se moze pretpostaviti njihova medicinska upotreba, ukoliko dalje studije potvrde uocenu
bioaktivnost i u uslovima ex vitro i u uslovima in vivo.

An insight into anti-acetylcholinesterase potential of the fungi Agrocybae aegerita (Briganti) Fayod
& Pleurotus ostreatus (Jacg.) P. Kumm., 1871

Ivana Stojadinov?, Boris Pejin?, Jovana Mari¢!, Maja Karaman®
1Department of Biology and Ecology — DBE, University of Novi Sa
2Institute for Multidisciplinary Research — IMSI, University of Belgrade

In spite of tremendous means that have been invested into the disovery of an appropriate treatment for Alzheimer's
patients for a while, palliative therapy still does represent the only way for its "curing". Consequently, the search for
novel acetylcholinesterase inhibitors of natural origin is of very importance, in particular those not belonging to the
class of alkaloids, due to their side effects. Herein methanol extract of the fungus Agrocybae aegerita (ICso = 0.21
mg/mL) and water extract of the fungus Pleurotus ostreatus (ICso = 0.24 mg/mL) stood out as promising resources of
potentially new inhibitors of the aforementioned enzyme. Since both fungi represent edible species that are highly
regarded due to pleasant smell and taste, their medicinal use is much likely, if further studies confirm the observed
bioactivity both at ex vitro and in vivo conditions.
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EFEKAT SUPLEMENTACIJE OKTAKOZANOLOM NA INDEKS OKSIDATIVNOG STRESA
KOD PACIJENATA NA TERAPIJI ATORVASTATINOM

Milica Zrni¢ Ciri¢', Jelena Kotur-Stevuljevié?, Ivana Barali¢3, Brizita Pordevi¢!, Ivan Stankovi¢!

!Katedra za bromatologiju, Farmaceutski fakultet, Univerzitet u Beogradu
2Katedra za medicinsku biohemiju, Farmaceutski fakultet, Univerzitet u Beogradu
3 Klinicko bolnicki centar Zvezdara, Beograd

Oktakozanol, glavna komponenta polikozanola, moze imati pozitivne efekte u tretmanu dislipidemija kako u primarnoj tako i u
sekundarnoj prevenciji. Statini predstavljaju najéesce primenjivane lekove za tretman hiperholesterolemija. Od velike vaznosti su
i drugi plejotropni efekti statina, pri c¢emu je jedan od njih i modulacija oksidativnog stresa.

Cilj ove studije bio je ispitati moguce korisne efekte suplementacije oktakozanolom na indeks oksidativnog stresa (oxy-skor) kod
pacijenata na hroni¢noj terapiji atorvastatinom.

Randomizovana, paralelna, dvostruko slepa, placebo kontrolisana studija obuhvatila je 87 pacijenata (starosti 40-80 godina).
Metodom sli¢ajnog izbora, pacijenti na terapiji atorvastatinom (20 mg) su dobijali oktakozanol (20 mg)/dan (n = 45) ili placebo/dan
(n = 42) tokom 13 nedelja. Seroloski markeri oksidativnog stresa i antioksidantne zastite koji su odredivani su: totalni
antioksidativni status (TAS), totalni oksidativni status (TOS), produkti uznapredovale oksidacije proteina (AOPP) i paraoksonaza
1 (PON1). Svi parametri su analizirani na pocetku, nakon 8 i 13 nedelja suplementacije. Oxy-skor je izraunat koriS¢enjem
protective skora i damage skora, koji su prethodno odredeni kao vrednosti z-skora za svakog pacijenta u odnosu na kontrolu.
Vrednost oxi-skora je znacajno porasla nakon 13 nedelja. Pacijenti u suplementiranoj grupi imali su visi oxy-skor (geometrijska
sredina i interval pouzdanosti od 95% log- vrednosti) [0.6825 (0.6093-0.7558) vs 0.4428 (0.3328-0.5528), p <0.001] u poredenju
sa bazalnim vrednostima. Pacijenti u placebo grupi takode su imali visi oxy-skor [0.6989 (0.6408-0.7569) vs 0.4865 (0.3843-
0.5888), p <0.001] u poredenju sa bazalnim vrednostima.

Nakon osam sedmica suplementacije nije bilo zna¢ajnih promena u vrednostima oxi-skora.

lako oktakozanol u nekim studijama pokazuje pozitivne efekte na lipidni profil, kombinacija oktakozanola sa atorvastatinom nije
dovela do smanjenja vrednosti oxi-skora kod pacijenata na hroni¢noj terapiji.

EFFECTS OF OCTACOSANOL SUPPLEMENTATION ON OXIDATIVE STRESS INDEX IN PATIENTS
) ON ATORVASTATIN TREATMENT
Milica Zrni¢ Ciri¢!, Jelena Kotur-Stevuljevi¢?, lvana Barali¢®, BriZita Dordevié?, Ivan Stankovié?

!Department of Bromatology, Faculty of Pharmacy, University of Belgrade,
2 Department of Medical Biochemistry, Faculty of Pharmacy, University of Belgrade
3zZvezdara University Medical Center, Belgrade, Serbia

Octacosanol, a major component of polycosanol, may have positive effects in the treatment of dyslipidemia in both primary and
secondary prevention.

Statins are among the most frequently prescribed drugs for hypercholesterolemia. The overall benefits observed with statins are
suggesting effects beyond cholesterol lowering, whereby modulation of oxidative stress is an important one.

The aim of the present study was to investigate possible beneficial effects of octacosanol supplementation on oxidative stress index
(oxy-score) in patients on chronic atorvastatin therapy.

A randomized, parallel, double-blind, placebo-controlled study included 87 patients (aged 40-80y). They were randomly assigned
to receive either atorvastatin 20 mg/d + placebo (n = 45) or atorvastatin 20 mg/d + octacosanol 20 mg/d (n = 42) for 13 weeks.
Serological markers of oxidative stress and antioxidant defense include total antioxidant status (TAS), total oxidant status (TOS),
advanced oxidation protein products (AOPP) and paraoxonase 1 (PON1) activity. All parameters were analyzed at baseline, after
8 and 13 weeks of supplementation. The oxy-score was calculated using protective score and damage score, which were determined
as z-score values for every subject in a relation to the controls.

Significant increase in calculated oxy-score was found in both group after 13 weeks. Patients in supplemented group had higher
oxy-score (geometric mean and 95% confidence interval derived from log-normal values) [0.6825 (0.6093-0.7558) vs 0.4428
(0.3328-0.5528), p < 0.001] compared to baseline value. Patients in placebo group had also higher oxy-score [0.6989 (0.6408—
0.7569) vs 0.4865 (0.3843-0.5888), p < 0.001] compared to baseline value. There were not any significant changes in oxy-score at
week 8.

Although octacosanol might offer some lipid lowering benefits, combination of octacosanol with atorvastatin was not sufficient to
induce a remarkably decrease in oxy-score in patients on chronic therapy.
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Sinergisticki antioksidativni efekti sastojaka pice

Ana Alimpi¢ Aradski, Mariana Oalde, Petar D. Marin, Sonja Duleti¢-Lausevi¢
Institut za Botaniku i Botanicka basta “Jevremovac”, Bioloski fakultet, Univerzitet u Beogradu, Takovska 43,
11000 Beograd, Srbija

Pica je tradicionalno italijansko jelo, koje takode spada medu najpopularnije vrste brze hrane u svetu. Najpoznatiji
sastojci pice su paradajz i Sampinjoni, a od za¢ina origano i bosiljak. Cilj ovog rada je bio da se ispita antioksidativno
dejstvo pojedina¢nih i kombinovanih ekstrakata sastojaka pice da bi se odredili potencijalni sinergisti¢ki efekti u
njihovim kombinacijama. Koncentrat paradajza je ekstrahovan pomocu heksana i vrele vode, a dobijeni ekstrakti su
rastvoreni u DMSO i pomesani da bi se dobio ekstrakt paradajza (T). Svezi Sampinjoni, kao i svezi i suvi origano (FO,
DO) i bosiljak (FB, DB) su ekstrahovani korisé¢enjem 96% etanola i 50% etanola. Nakon toga, kombinovani ekstrakti
su pripremljeni meSanjem pojedinac¢nih ekstrakata na slede¢i nacin: 50%T + 40%FCh + 10% zac¢ina (FO/FB/DO/DB)
i 50%T + 40%FCh + 5% zacina (FB/DB) + 5% zacina (FO/DO). Antioksidativno dejstvo ekstrakata je mereno
spektofotometrijski koriS¢enjem DPPH, ABTS, FRAP, B-karoten/linolna kiselina (f-CB) metoda, i odredivanjem
ukupnog redukcionog potencijala (TRP) na koncentraciji od 1 mg/mL. Interakcije su procenjene koris¢enjem indeksa
kombinacije (CI), pri ¢emu je CI>1,1 smatrano sinergistiCkim efektom. Antioksidativno dejstvo testiranih ekstrakata
je variralo u §irokom opsegu u svim primenjenim testovima i to: DPPH test (6,77-98,03%), ABTS test (29,98-93,95%),
FRAP test (35,28-1401,41 umol Fe (II)/g), B-CB test (28,45-70,82%) i TRP test (76,74-1717,24 umol AAE/g). DO i
FO, za kojima slede DB i FB, su ispoljili najjace antioksidativno dejstvo u svim testovima, dok su najnize vrednosti
dobijene za T i FCh. Nisu pronadene statisticki znacajne razlike u aktivnosti ekstrakata dobijenim 96% i 50%
etanolom. Ekstrakti su pokazali sinergisticke efekte u veéini kombinacija, sa najvi§im vrednostima Cl u
kombinacijama TFChDO, TFChFBFO i naroc¢ito TFChDBDO. Dobijeni rezultati ukazuju da bi upotreba
konvencionalnih zacina u pici, a posebno DO, zna¢ajno mogla da poveéa lekovite uc¢inke paradajza i $ampinjona.

Synergistic Antioxidant Effects of Pizza Ingredients
Ana Alimpi¢ Aradski, Mariana Oalde, Petar D. Marin, Sonja Duleti¢-Lausevié

Institute of Botany and Botanical Garden “Jevremovac”, Faculty of Biology, University of Belgrade, Takovska 43,
11000 Belgrade, Serbia

Pizza is a traditional Italian dish and one of the world's most popular fast foods. The most famous pizza ingredients
are tomato and champignons and both oregano and basil as spices. The aim of the present study was to examine
antioxidant activity of individual and combined extracts of main pizza ingredients in order to investigate possible
synergistic effects of their combinations. Tomato concentrate was extracted using hexane and hot water and obtained
extracts were dissolved in DMSO and mixed to obtain tomato extract (T). Fresh champignons (FCh) and both fresh
and dry oregano (FO, DO) and basil (FB, DB) were extracted using 96% ethanol and 50% ethanol. Subsequently,
combined extracts were prepared by mixing the individual extracts as following: 50% of T+40% of FCh+10% of spice
(FO/FB/DO/DB) and 50% of T+40% of FCh+5% of spice (FB/DB)+5% of spice (FO/DO). Antioxidant activity of
extracts was evaluated spectrophotometrically using DPPH, ABTS, FRAP, B-carotene/linoleic acid (3-CB) and total
reducing power (TRP) assays at concentration of 1 mg/mL. The interactions were assessed using combination index
(CI), where CI>1.1 was evaluated as synergistic. The antioxidant activity of tested extracts varied in the broad range
in all of the applied assays, i.e. DPPH assay (6.77-98.03%), ABTS assay (29.98-93.95%), FRAP assay (35.28-1401.41
umol Fe (I1)/g), p-CB assay (28.45-70.82%) and TRP assay (76.74-1717.24 umol AAE/g). DO and FO, following by
DB and FB, performed the strongest antioxidant activities in all assays, while the lowest values were obtained for T
and FCh. Statistically significant differences among extracts obtained using 96% and 50% ethanol were not found.
The extracts showed synergistic interactions in most of their combinations, with the highest Cl values for combinations
TFChDO, TFChFBFO and especially for TFChDBDO. The obtained results suggest that the usage of conventional
spices in pizza, especially of DO, could significantly boost the health effects of tomato and champignons.
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Antioksidativni kapacitet ekstrakata zelenog i crnog ¢aja — hemometrijski iskoraci u selekciji
antioksidativnih testova i multipotentnih herbalnih ekstrakata

Filip Andri¢?, Maja Drobac!, Tamara Mrdakovi¢!, Sladana Purdi¢?, Dalibor Stankovi¢?
!Univerzitet u Beogradu — Hemijski fakultet, Studentski trg 12 — 16, 11000 Beograd, Srbija
2Vinca Institut za nuklearne nauke, P.O. Box 522, Beograd, Srbija

Antioksidativni kapacitet etanolnih ekstrakata crnih i zelenih Cajeva (37 uzoraka) je odreden primenom devet
analitickih metoda od toga: pet spektrofotometrijskih — TPC (Folin—Ciocalteu sadrzaj ukupnih fenola), redukcijom
DPPH (2,2-difenil-1-pikrilhidrazil) i ABTS (2,2'-azinobis-(3-etilbenzotiazoline-6-sulfonat)) radikala, merenjem
Fe(Il) i Cu(Il) antioksidativnog redukujuceg kapaciteta (FRAP i CUPRAC); jedne tankoslojno-hromatografske
metode kuplovane sa DPPH derivatizacijom (TLC-DPPH) i tri elektrohemijske metode — cikli¢na voltametrija (CV),
diferencijalna pulsna voltametrija (DPV) i voltametrija sa kvadratnim impulsima potencijala (SWV). Metode su
rangirane primenom sume razlike rangova (SRD). Kao najpogodniji eseji su odabrani FRAP, CUPRAC i ABTS, za
kojima ubrzo slede DPPH, CV i TPC. Nesto loSije performanse pokazuju SWV i DPV, dok se vrednosti dobijene
pomo¢u TLC-DPPH ne razlikuju od slu¢ajnog statisti¢kog efekta. Informacije dobijene pomocu svih devet eseja su
dalje objedinjene kako bi se odabrali antioksidativno polipotentni uzorci.

Antioxidant capacity of green and black tea extracts — Chemometric advancements in selection of
antioxidant activity assays and multipotent herbal extracts

Filip Andri¢?, Maja Drobac?, Tamara Mrdakovié?, Sladana Purdié?, Dalibor Stankovié¢?
tUniversity of Belgrade — Faculty of Chemistry, Studentski trg 12 — 16, 11000 Belgrade, Serbia
2Vinca Institute of Nuclear Sciences, University of Belgrade, POB 522, Belgrade, Serbia

The antioxidative capacity of ethanolic extracts of 37 black and green tea samples were measured using nine
antioxidative capacity assays: five spectrophotometric — TPC (total phenolic content by Folin—Ciocalteu), DPPH (2,2-
diphenyl-1-picrylhydrazyl), ABTS (2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid), FRAP (ferric reducing
antioxidant power), and CUPRAC (cupric ion reducing antioxidant capacity); one based on thin-layer chromatography
coupled with DPPH derivatization (TLC-DPPH), and three electrochemical methods - cyclic voltammetry (CV),
differential pulse voltammetry (DPV), and square wave voltammetry (SWV). The methods were compared by a novel
consensus driven sum of ranking differences (SRD) approach. FRAP, CUPRAC, and ABTS found to be the most
suitable approaches, closely followed by DPPH, CV and TPC. SWV and DPV had lower performance, while TLC-
DPPH assay could not be distinguished from a statistically random effect. The information from all nine assays was
further fused in order to rank and select the extracts that exhibit the most of their antioxidant power across all tested
methods, i.e. the antioxidative polypotent ones.
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Fenolni profil, antioksidativna i antimikrobna aktivnost srpskog ¢aja od lipe

Petar Ristivojevié!, Ivica Dimki¢?, Tamara Pavlovié¢?, Snezana D. Andri¢3, Slavida Stankovi¢?, Dusanka Milojkovié-
Opsenica®
Inovacioni centar Hemijskog fakulteta, Studentski trg 12-16, 11000 Beograd
2Bioloski fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd
3Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, 11000 Beograd

Glavni cilj ove studije je ispitivanje fenolnog profila ¢aja od lipe poreklom iz Srbije (sakupljenih iz prirode i
komercijalno nabavljenih). Fenolni profil ispitan je koriS¢enjem jednostavne, brze, visokopropusne visokoefikasne
tankoslojne hromatografije (HPTLC). Takode, ispitivana je i antioksidativna aktivnost kori§¢enjem DPPH-HPTLC u
cilju identifikovanja jedinjenja sa potencijalnom antioksidativnom aktivno$cu, kao i doprinos pojedina¢nih jedinjenja
ukupnoj antioksidativnoj aktivnosti. Difuziona metoda bunari¢a je koriS¢ena u cilju odredivanja antimikrobne
aktivnosti ekstrakta ¢aja lipe prema 23 razli¢ita humana i biljna patogena. Na osnovnu dobijenih HPTLC
hromatograma moze se uociti sli¢an fenolni profil, sa malim razlikama izmedu Tilia x europaea L., Tilia platyphyllos
Scop. i Tilia cordata Mill. na osnovu samog profila i intenziteta zona. U ovoj studiji identifikovali smo osam fenolnih
komponenata. Nakon potapanja u rastvor DPPH uocene su Zute zone na ljubicastoj pozadini u hRe opsegu izmedu 50
i 90. Zone sa potencijalnom antioksidativnom aktivno$¢u su identifikovane kao rutin, hlorogena kiselina,
izokvercitrin, hiperozid, astragalin, kvercitrin, tilirozid i kofeinska kiselina. Kofeinska kiselina i dve nepoznate polarne
komponente sa hRr vrednostima izmedu 2 i 5 najviSe su doprinele antioksidativnoj aktivnosti. Ja¢a antimikrobna
aktivnost je prime¢ena prema Gram-pozitivnim bakterijama u poredenju sa Gram-negativnim bakterijama i kvascima.
izolati bili su Streptococcus mutans, S. pyogenes, Enterococcus faecalis, a posebno Staphylococcus aureus i Bacillus
subtilis sa izrazenim zonama inhibicije. Ova studija predstavlja dobru polaznu tacku za dalje istrazivanje
farmakoloskih osobina ¢aja od lipe na ovim prostorima.

Phenolic profile, antioxidative, and antimicrobial activity of Serbian linden tea

Petar Ristivojevi¢?, Ivica Dimki¢?, Tamara Pavlovié?, SneZana D. Andri¢®, Slavisa Stankovi¢?, Dusanka Milojkovié-
Opsenica®
!Innovation Centre of the Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia
2Faculty of Biology University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
SFaculty of Chemistry University of Belgrade, Studentski trg 12-16, 11000 Belgrade, Serbia

The main aim of the current study was an investigation of phenolic profile of Serbian linden tea (collected and
commercial). Phenolic profile of Serbian linden tea was investigated using simple, fast, high throughput high-
performance thin-layer chromatography (HPTLC) method. Antioxidative activity was investigated using DPPH-
HPTLC in order to identify compounds with potential antioxidative activity as well as contribution of individual
compounds to total antioxidative activity. The well diffusion method was used to determine the antimicrobial activity
of linden tea extracts against 23 different human and plant pathogens. Based on visual inspection of HPTLC
chromatograms, there is similar phenolic pattern with small differences between Tilia x europaea L., Tilia platyphyllos
Scop., and Tilia cordata Mill., with regard to zone intensities and the pattern itself. In present study, we identified
eight phenolic compounds. Separated compounds showed yellow bands against purple background in hRg range
between 50 and 90 after dipping in DPPH solution. Those compounds were identified as rutin, chlorogenic acid,
isoquercetin, hyperoside, astragalin, quercitrin, tiliroside, and caffeic acid. Caffeic acid and two unknown polar
compounds with hRr values at 2 and 5 showed highest contribution to antioxidative activity. Generally, higher
antimicrobial activity was observed against Gram-positive bacteria compared to Gram-negative bacteria and yeasts.
No significant difference has been noticed in the activity between collected and commercial samples. The most
sensitive strains were Streptococcus mutans, S. pyogenes, Enterococcus faecalis, and especially Staphylococcus
aureus and Bacillus subtilis with highlighted inhibition zones. This study represents a good starting point for further
exploration of pharmacological properties of linden tea within this region.
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Cetvorogodi$ne odleZavanje poboljSava fenolni sastav crvenih vina iz Vojvodine

Milica Atanackovi¢ Krstonogié¢?, Jelena Cveji¢ Hogervorst!, Uro$ Milji¢?, Ljiljana Gojkovié¢ Bukarica®
tUniverzitet u Novom Sadu, Medicinski fakultet, Katedra za farmaciju
2Univerzitet u Novom Sadu, Tehnoloski fakultet, Katedra za biotehnologiju i farmaceutsko inZenjerstvo
SUniverzitet u Beogradu, Medicinski fakultet, Institut za farmakologiju, klinicku farmakologiju i toksikologiju

Crvena vina predstavljaju bogat izvor fenolnih jedninjenja, koja dospevaju u vino iz grozda. Fenolna jedinjenja
doprinose organoleptickim svojstvima, ali mogu da ispolje i blagotvorna dejstva na ljudski organizam
(antioksidativno, antiinflamatorno, kardioprotektivno itd.). Tokom odlezavanja odvijaju se hemijske reakcije koje
dovode do promena u fenolnom sastavu vina. Vecina vina konzumira se nakon izvesnog vremena odlezavanja. Cilj
ovog rada je ispitivanje uticaja vremena odlezavanja na sadrzaj fenolnih jedinjenja (galna, p-kumarinska i siringinska
kiselina, katehin, resveratrol) u crvenim vinima proizvedenim od sorti grozda uzgajanih u Vojvodini. Uzorci vina
pripremljeni su od tri sorte grozda (Probus, Frankovka, Rumenika) uzgajanih u eksperimentalnim vinogradima
Poljoprivrednog fakulteta i vinogradima Mrdanin. Nakon d&etiri godine odlezavanja, u staklenim bocama,
kvantifikovana su fenolna jedinjenja visoko-efikasnom te¢nom hromatografijom sa spektrofotometrijskom
detekcijom. Fenolna jedinjenja prisutna su u koncentracijama: galna kiselina 14.99-49.55 mg/L, p-kumarinska kiselina
3.81-5.61 mg/L, siringinska Kiselina 5.82-12.18 mg/L, katehin 13.71-37.21 mg/L i resveratrol 0.57-3.62 mg/L.
Njihova koncentracija varira u zavisnosti od sorte grozda. Vino od sorte Rumenika ima najveéu koli¢inu galne kiseline
iresveratrola. Siringinska kiselina prisutna je najve$e u vinima dodijenim od sorte Frankovka, a p-kumarinska kiselina
u vinima od sorte Probus. Poredenje sa rezultatima za mlada vina iste sorte, porekla i godine berbe pokazuje da je
sadrzaj galne, siringinske i p-kumarinske kiseline porastao nakon ¢etvorogodi$njeg odlezavanja. Istovremeno, sadrzaj
resveratrola se smanjio, a trend sadrzaja katehina zavisan je od sorte grozda. Prikazani rezultati neophodni su za
adekvatnu selekciju lokalnih sorti u cilju dobijanja proizvoda sa ve¢im sadrzajem blagotvornih fenolnih komponenata.

Four years of aging improves phenolic composition of red wines from Vojvodina

Milica Atanackovi¢ Krstonogié!, Jelena Cveji¢ Hogervorst!, Uro§ Milji¢?, Ljiljana Gojkovi¢ Bukarica®
tUniversity of Novi Sad, Faculty of Medicine, Department of Pharmacy
2University of Novi Sad, Faculty of Technology, Department of Biotechnology and Pharmaceutical Engineering
SUniversity of Belgrade, Faculty of Medicine, Institute of Pharmacology, Clinical Pharmacology and Toxicology

Red wines are a rich source of phenolic compounds which are transferred from grapes. Phenolic compounds contribute
to organoleptic properties of wine but also can exhibit beneficial effects on human health (antioxidative, anti-
inflammatory, cardioprotective etc.). During wine aging chemical reactions occur which lead to changes of phenolic
composition. Since most of the wines are consumed after certain aging, the aim of this work was to determine the
content of selected phenolic compounds (gallic, p-coumaric, syringic acid, catechin, resveratrol) in four year aged red
wines made from local grape varieties grown in VVojvodina. Red wine samples were made from three different grape
varieties (Probus, Frankovka, Rumenika) grown in experimental vineyards of Faculty of Agriculture and vineyards
Mrdjanin. After four years of aging, in glass bottle, phenolic compounds were quantified using HPLC with UV
detection. Levels of phenolic compounds in aged red wines were as follows: gallic acid 14.99-49.55 mg/L, p-coumaric
acid 3.81-5.61 mg/L, syringic acid 5.82-12.18 mg/L, catechin 13.71-37.21 mg/L and resveratrol 0.57-3.62 mg/L.
Concentration of phenolic compounds differed among analyzed samples. Wine from Rumenika variety had the highest
levels of gallic acid, catechin and resveratrol. Syringic acid and p-coumaric acid were most abundant in wines from
Frankovka and Probus, respectively. In comparison with young wines from the same vintage, vineyards and variety
showed that gallic, p-coumaric and syringic acid levels increased during ageing, resveratrol decreased, while for
catechin this trend depended on the grape variety. These data are necessary in selection of local varieties for production
of wines with higher content of beneficial phenolic components.
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Fluorescentna spektroskopija i multivarijaciona analiza za procenu stabilnosti brasna od razlicitih
Zitarica tokom stajanja i termalne obrade

Dragana Bartoli¢, Mira Stankovi¢, Dragosav Mutavdzi¢, Ksenija Radoti¢
Institut za Multidisciplinarna IstraZivanja, Univerzitet u Beogradu, Kneza Viseslava 1, 11030
Beograd, Srbija

U ovom radu koris¢ena je Fluorescentna spektroskopija u kombinaciji sa algoritmom Multivarijaciono Razlaganje
Krivih (MCR-ALS) za procenu stabilnosti brasna od razli¢itih Zitarica, bazirana na stabilnosti pojedina¢nih
fluorescentnih komponenti uzorka, koje se mogu izmeniti tokom vremena ili zagrevanjem. Testirani su uzorci
komercijalnog kukuruznog brasna (Kukuruzno brasno za ljudsku ishranu), pseni¢no (T-500) i graham brasno,
nabavljeni direktno sa lokalnog trziSta. Fluorescentni emisioni spektri uzoraka bra$na su mereni u opsegu od 280 nm
do 660 nm, nakon pobudivanja od 250 nm do 360 nm, sa korakom od 10 nm. Kao rezultat analize, Cetiri fluorescentne
komponente su dobijene iz emisionih spektara svakog analiziranog uzorka. Nasi rezultati pokazaju da su polozaji
komponenti nepromenjeni kod svih vrsta brasna nakon dva mesesa skladistenja, dok su za uzorke sa termalnom
obradom na 180° C u trajanju od 1h pomereni. Ova metoda moze biti korisna i jednostavna za skirning velikog broja
uzoraka brasna.

Fluorescence spectroscopy and Multivariate Analysis for the assessment of stability of the cereal
flours during storage and thermal processing

Dragana Bartolié¢, Mira Stankovi¢, Dragosav Mutavdzi¢, and Ksenija Radoti¢
Institute for Multidisciplinary Research, University of Belgrade, Kneza Viseslava 1, 11030 Belgrade, Serbia

In this work, we used Fluorescence spectroscopy in combination with the Multivariate Curve Resolution-
Alternating Least Squares (MCR-ALS) algorithm for the assessment of stability of the cereal flours, based on stability
of their individual fluorescence components, which can be altered by shelf life or heating. The tested samples were
commercial maize flour (Maize flour for human consumption),wheat (T-500) and graham flour, purchased directly
from a local market. The fluorescence emission spectra of the flour samples were measured in the range of 280 nm to
660 nm with excitation wavelength varing from 250 nm to 360 nm in 10-nm steps. Resulting from the analysis, the
four flourescence components were derived from the emission spectra of every analyzed sample. Our results showed
that the components' positions were unchanged for all flours after 2 months storage, whereas for the samples with
thermal processing at 180 °C during 1 h, the positions were shifted. This method may be useful and simple for
screening of a large number of flour samples.
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Primjena omjera stabilnih izotopa ugljika (**C/*2C) u ocjeni autenti¢nosti bagremovog meda
(Robinia pseudoacacia L.)

Blanka Bili¢ Rajs®, Dusanka Milojkovi¢-OpsenicaZ Nikola Stevanovi¢?, Zivoslav Tegi¢?, Ivana Flanjak, Ljiljana
Primoract!
ISveuciliste Josipa Jurja Strossmayera u Osijeku, Prenrambeno-tehnoloski fakultet Osijek, Franje Kuhaca 20, 31
000 Osijek, Hrvatska
2Univerzitet u Beogradu - Hemijski fakultet, Studentski trg 12-16, 11 000 Beograd, Srbija

Bagremov med (Robinia pseudoacacia L.) jedna je od najcjenjenijih vrsta meda na trzi$tu; znacajne koli¢ine proizvode
se u mnogim europskim zemljama, a najvece se koli¢ine proizvedu u istoc¢noj Europi i Kini. Karakterizira ga vrlo
svijetla boja, vrlo blagi miris i aroma (cvjetno —voc¢na, topla), a u okusu dominira slatkoc¢a. U Hrvatskoj je bagremov
med najzastupljenija vrlo cijenjena vrsta, a proizvodi se najvise u kontinentalnom dijelu.

Zbog relativno visoke cijene, ogranicene i zahtjevne proizvodnje med je Cesta meta krivotvorenja, a metode su
razli¢ite, od neto¢nog deklariranja botanickog i geografskog podrijetla, do zamjene dijela ili cijelog sadrzaja sa
Secernim sirupima. Razli¢iti nacini krivotvorenja zahtijevaju i razli¢itu metodologiju otkrivanja.

Metoda odredivanja omjera stabilnih izotopa ugljika (*3C/*2C) veé se tridesetak godina koristi za dokazivanje
krivotvorenja dodatkom Secéernih sirupa uglavnom podrijetlom iz kukuruza ili Se¢erne trske. Zadnjih nekoliko godina
istrazivanja su orijentirana na moguénost primjene ove metode za dokazivanje botanickog i geografskog podrijetla
meda.

U ovom radu prikazani su rezultati odredivanja omjera stabilnih izotopa ugljika (**C/*?C) u bagremovom medu s
podrucja Republike Hrvatske i analizirana je mogucnost primjene ove metode u dokazivanju razli¢itih aspekata
autenti¢nosti meda.

Application of Stable Carbon Isotope Ratio (**C/*2C) in the assessment of black locust (Robinia
pseudoacacia L.) honey authenticity

Blanka Bili¢ Rajs', Dusanka Milojkovi¢-Opsenica?, Nikola Stevanovi¢?, Zivoslav Tegi¢?, Ivana Flanjak?, Ljiljana
Primorac?!
Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek, Franje Kuhaca 20, 31 000 Osijek,
Croatia
University of Belgrade, Faculty of Chemistry, Studentski trg 12-16, 11 000 Belgrade, Serbia

Black locust (Robinia pseudoacacia L.) honey is one of the most appreciated species on the market; significant
amounts are produced in many European countries, with largest production in Eastern Europe and China. It is
characterized with very bright colour, weak odour and aroma (floral-fruity and warm) while sweetness is dominant in
taste. In Croatia black locust honey is mostly produced in the continental region and it is considered to be the most
abundant and appreciated type.

Honey is often a target of adulteration due to its relatively high prices, limited and demanding production. It can be
adulterated in many different ways and some of them are mislabelling of botanical and geographical origin or partial
or total replacement with sugar syrups. Consequently, different ways of adulteration require different detection
methodologies.

In the last thirty years stable carbon isotope ratio (**C/**C) method is used for detection of honey adulteration with
sugar cane or corn syrups. Recently, researches have been focused on application of this method for honey botanical
and geographical origin assessment.

This paper presents the results of stable carbon isotope ratio (:3C/*?C) in black locust honey from the Republic of
Croatia and consideres the possibility of using this method in assessment of different aspects of honey authenticity.
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Antimicrobial and toxic properties of essential oils
of Boswellia serrata Roxb. and Mentha piperita Linn.

Mirijana Bogavac!®, Kristina Tesanovic!, Jan Sudi®, Maja Karaman?
! Department of Obstetrics and Gynecology, Faculty of Medicine, Clinical Centre of Vojvodina,
University of Novi Sad, Novi Sad, Serbia
2 Institute of Occupational Health Novi Sad, Novi Sad, Serbia

3Department of Biology and Ecology — DBE, University of Novi Sad
Incense (Boswellia serrata Roxb) and mint (Mentha piperita L.) are recognised as valuable herbs in traditional therapy
for diarrhoea, dysentery and fevers. Antimicrobial potential through double-dilution assay of two commercial essential
oils (EOs) of incense and mint against bacterial and yeast isolates was the aim of the present study. Obtained MIC and
MBC values point out activity of mint essential oil (EO) against multiresistant P. aeruginosa and C. albicans isolate
(MIC/MBC at 6.25 and 12.5 pl/ml, respectively). Toxicity of incense EO reached LCso value at 3.07 pl/ml, while mint
EO showed higher toxicity at 0.40 pl/ml. The most represented components of mint EO were L-menthone (20.86%)
and menthol (31.86%) while B-thujene (29.77%) dominated in Incense so they could be proposed for further
investigation. The Impact of the study is examination of natural sources of antimicrobial agents in food additives like
spices, for treatment of multiple resistant bacterial and yeast strains.

Antimikrobna i toksi¢na svojstva esencijalnih ulja
Bosvellia serrata Rokb. i Mentha piperita Linn.

Mirijana Bogavac® *, Kristina Tesanovi¢, Jan Sudi®, Maja Karaman?
! Odeljenje za akuSerstvo i ginekologiju, Medicinski fakultet, Klini¢ki centar Vojvodine,
Univerzitet u Novom Sadu, Novi Sad, Srbija
2 Institut za zastitu na radu Novi Sad, Novi Sad, Srbija
31 Departman za biologiju i ekologiju — DBE, Univerzitet u Novom Sadu

Tamjan (Bosvellia serrata Rokb) i menta (Mentha piperita L.) su prepoznate kao znacajne biljke u tradicionalnoj
terapiji za dijareju, dizenteriju i groznicu. Antimikrobni potencijal kroz test duplog razredenja na dva komercijalna
eterska ulja (EO) tamjana i mente protiv bakterijskih i izolata kvasaca je bio cilj ovog rada. Dobijene MIC i MBC
ukazuju na aktivnost ulja mente prema multirezistentnim P. aeruginosa and C. albicans izolatima (MIC/MBC u 6.25
i 12.5 pl/ml). Toksi¢nost tamjanovo EO je dostiglo vrednost LC50 na 3.07 ml/ml, dok je mentino EO pokazalo veéu
toksi¢nost pri 0.40 pl/ml. Najzastupljenije komponente EO mente su L-menton (20.86%) i mentol (31.86%), dok je
B-tujen (29.77%) dominirao u tamjanu, tako da se mogu predloziti za dalje istrazivanje. Znacaj studije je ispitivanje
alternativnih izvora antimikrobnih sredstava u aditivima hrane, za¢inima za lecenje viSestruko otpornih bakterijskih I
gljiviénih sojeva.
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Mikrobioloski kvalitet namirnica u republici srpskoj u 2016. godini

Ljubica Bojani¢!?, Mirjana Dermanovi¢'?
1JZU Institut za javno zdravstvo Republike Srpske, Jovana Ducic¢a 1, Banja Luka, Bosna i Hercegovina
2Univerzitet u Banjoj Luci, Medicinski fakultet, Save Mrkalja 14, Banja Luka, Bosna i Hercegovina

Mikrobioloski kvalitet namirnica predstavlja izuzetno znacajan parametar zdravstvene ispravnosti i kvaliteta
namirnica. Mikrobiolo$ka kontaminacija hrane moze da bude uzrok veoma ozbiljnih zdravstvenih komplikacija koje
nastaju kao posljedica bolesti izazvanih unosom kontaminirane hrane. Pravilnikom o mikrobiolo§kim kriterijumima
za hranu utvrdeni su mikrobioloski kriterijumi za odredene mikroorganizme u hrani koji moraju da budu zadovoljeni
u cilju proizvodnje i distribucije zdravstveno ispravne hrane krajnjem potrosacu. Cilj rada je dati pregled
mikrobioloskog kvaliteta hrane koja je ispitana u 2016. godini u Republici Srpskoj.

Podaci o mikrobioloskoj ispravnosti hrane su preuzeti iz godiSnjeg izvjestaja o zdravstvenom stanju stanovniStva
Republike Srpske koji izraduje Institut za javno zdravstvo Republike Srpske.

U 2016. godini na mikrobiolosku ispravnost ispitano je 16507 uzoraka namirnica, pri ¢emu je 13,2% uzoraka je
pregledano prilikom uvoza, 14,1% iz prometa i 72,6% iz proizvodnje. Od toga 101 uzorak je bio mikrobioloski
neispravan (0,61%). NajviSe neispravnih uzoraka je bilo iz kategorije uzoraka hljeba, tjestenina i keksa (38 uzoraka;
37,6%), zatim sladoleda (23,8 %), mesa i proizvoda od mesa (11,9%), zitarica, leguminoza i brasna (10,9%), dok
ostalo (15,8%) ¢ine uzorci iz kategorije mlijeka i mlije¢nih proizvoda, proizvoda od ribe, kolaéi, voce, povrée i njihovi
proizvodi, kafa, kakao i ¢ajevi, bezalkoholna pica, te gotova jela. Medu uzorcima djeéije hrane i dijetetskih namirnica
(205) nije pronadena mikrobioloska neispravnost. Sto se ti¢e rezultata pregleda uzoraka na pojedine mikroorganizme,
u najvise neispravnih uzoraka su izolovane Enterobacteriaceae sp. (45), zatim kvasac i plijesni (30), Salmonella sp.
(11), Lysteria monocytogenes (4), dok je 11 uzoraka bilo neispravno na ukupan broj bakterija, te ostalo 1 uzorak.

S obzirom na pronadenu zdravstvenu neispravnost namirnica sa aspekta mikrobioloskih kriterijuma, potrebno je
nastaviti i pojacati kontinuiranu kontrolu zdravstvene ispravnosti namirnica u Republici Srpskoj, narocito djecije hrane
koja je namijenjena osjetljivoj populaciji dojenéadi i male djece i drugim vulnerabilnim kategorijama stanovnisStva.

Microbiological food quality in the Republic of Srpska in 2016

Ljubica Bojani¢!?, Mirjana Permanovi¢!?
YPublic Health Institute of the Republic of Srpska, Jovana Duciéa 1, Banja Luka, Bosnia and Herzegovina
2University of Banja Luka, Medical Faculty, Save Mrkalja 14, Banja Luka, Bosnia and Herzegovina

The microbiological food quality is an extremely important parameter for foodstuffs. Microbiological food
contamination can be the cause of very serious health complications caused by the ingestion of contaminated food.
The Ordinance on microbiological criteria for food has established microbiological criteria for certain microorganisms
in food that must be met in order to produce and distribute safe food to the consumer. The aim of this paper is to give
an overview of the microbiological quality of food that was tested in 2016 in the Republic of Srpska.

The data on microbiological food safety are taken from the annual report on the health condition of the population of
the Republic of Srpska, prepared by the Public Health Institute of the Republic of Srpska.

In 2016, 16507 samples of food were tested for microbiological correctness (13.2% from import, 14.1% from the
market and 72.6% from production). Out of that, 101 samples were microbiologically defective (0.61%). The most
unsafe samples were from the category of bread, pasta and biscuits (37.6%), followed by ice-creams (23.8%), meat
and meat products (11.9%), cereals, legumes and flour (10.9%), while the rest of the samples (15.8%) were from the
category of milk and dairy products, fish products, cookies, fruits, vegetables and their products, coffee, cocoa and
teas, soft drinks and ready-made dishes. Samples of food intended for infants and small children (205) are shown to
be microbiologically safe. As for the results of the examination of the samples on individual microorganisms,
Enterobacteriaceae sp. were detected in 45 samples, then yeast and mold in 30, Salmonella sp. in 11, Lysteria
monocytogenes in 4, while 11 samples were incorrect for the total number of bacteria, and 1 sample the other.

It is necessary to continue and strengthen the continuous control of the food safety in the Republic of Srpska, especially
food intended for the sensitive population of infants and young children and other vulnerable population.
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Bakterije mle¢ne kiseline u mlevenom mesu svinja kontaminiranom Salmonella spp sa dodatkom
etarskog ulja origana pakovanom u vakuum i modifikovanu atmosferu

Marija Boskovié, Milica Gli§i¢, Jasna Pordevié, Jelena Janji¢, Jelena Ciri¢, Marija Glisi¢, Milan Z. Balti¢
Katedra za higijenu i tehnologiju namirnica animalnog porekla, Fakultet veterinarske medicine, Univerzitet u
Beogradu

Tokom 15 dana pracen je broj bakterija mle¢ne kiseline u mlevenom mesu svinja eksperimentalno kontamiranog
Salmonella spp (10 CFU/g) u koje su dodate razli¢ite koncentracije (0%, 0,3%, 0,6% i 0,9%) etarskog ulja origana
(EUO) ¢ija je glavna supstanca bila karvakrol (77.6%). Uzorci mlevenog mesa su pakovani u vakuum (V) ili
modifikovanu atmosferu (MAP-30%02/50%C0,/20%N,) i skladisteni na temperaturi 3 + 1 °C. Uzorci su analizirani
na pocetku eksperimenta, tre¢eg, Sestog, devetog, dvanaestog i petnaestog dana skladistenja. Na pocetku eksperimenta
dodatak etarskog ulja origana smanjio je broj bakterija mlecne kiseline, a broj ovih bakterija kretao se od 4,20
(MAP+0,9% EUO) do 4,45 (V) log CFU/g. Tokom skladistenja broj bakterija mle¢ne kiseline povecao se za 2,69,
2,50, 1,77, 1,72, 2,81, 2,38, 1,98 i 1,69 log CFU/g u uzorcima mlevenog mesa pakovanog u MAP, MAP+0,3%,
MAP+0,6%, MAP+0,9%, V, V+0,3%, V+0,6%, V+0,9%. Rast ovih bakterija bio je najizraZeniji u uzorcima bez
dodatka EUO i na kraju eksperimenta dostigao je broj od 7.13 log CFU/g u uzorcima pakovnim u modifikovanu
atmosferu i 7.26 log CFU/g u uzorcima pakovanim u vakuum. Najizrazeniji antibakteriski efekat postignut je
dodatkom 0,9% etarskog ulja origana i broj bakterija mle¢ne kiseline petnaestog dana skladiStenja u uzorcima
pakovanim u modifikovanu atmosferu sa dodatkom 0,9% EUO bio je 5,92 log CFU/g, a u uzorcima pakovanim u
vakuum sa dodatkom 0,9% EUO bio je 5,93 log CFU/g. pH vrednost na pocetku eksperimenta kretala se od 5,96 do
6,01. Pad pH vrednosti u uzorcima bio je u korelaciji sa porastom bakterija mle¢ne kiseline i na kraju skladistenja bila
je izmedu 5.81 i 5.90. Rezultati ovog ogleda pokazuju da je antibakterijski efekat EUO dozno zavisan i najizrazeniji
tokom prva tri dana skladistenja, dok je najveci porast bakterija mlecne kiseline bio zabelezen izmedu Sestog i devetog
dana skladistenja.

LAB in minced pork contaminated with Salmonella spp treated with oregano essential oil packaged
in vacuum and MAP

Marija Boskovi¢, Milica Glisi¢, Jasna Dordevi¢, Jelena Janji¢, Jelena Ciric’, Marija Glisi¢, Milan 7. Balti¢
Department of Food Hygiene and Technology, Faculty of Veterinary Medicine, University of Belgrade

The survival of lactic acid bacteria (LAB) during 15 days was evaluated in minced pork experimentally contaminated
with Salmonella spp. (108 CFU/g) which was treated with different concentrations (0%, 0.3%, 0.6% and 0.9%) of the
oregano essential oil (OEO) predominately composed of carvacrol (77.6%), packaged under vacuum or MAP
(309%02/50%C02/20% N) and stored at 3 + 1 °C. Mince was analyzed on day 0 and on days 3, 6, 9, 12 and 15 of
storage. At the beginning of the experiment the addition of OEO immediately reduced the number of LAB and their
counts ranged between 4.20 (MAP+0.9% OEO) and 4.45 (V) log CFU/g. During the storage period, LAB counts in
pork increased by 2.69, 2.50, 1.77, 1.72, 2.81, 2.38, 1.98 and 1.69 log CFU/g in MAP, MAP+0.3%, MAP+0.6%,
MAP+0.9%, V, V+0.3%, V+0.6%, V+0.9% samples, respectively. The increase was the most pronounced in the
samples without essential oil added and at the end of the study LAB number reached 7.13 log CFU/g in MAP samples
and 7.26 log CFU/g in vacuum packaged samples. The most pronounced antibacterial effect was achieved by the
combination of MAP and 0.9% OEO where LAB number was 5.92 log CFU/g at the day 15 and vacuum and 0.9%
OEO where LAB counts reached 5.93 log CFU/g. pH of the samples at the beginning of the experiment raged between
5.96 and 6.01. Decrease of pH in the samples correlated with increase of LAB counts in the samples and at the end of
the storage period was 5.81 and 5.90. Results from the present study indicate that OEO exhibited dose-dependent
effect that was stronger during first three days of storage, while the greatest increase of these bacteria was noticed on
the day 6 and 9 of storage.
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Odredivanje sadrzaja arsena u vodama izvorista i vodovodne mreZe
na teritoriji opstine Pancevo

Sanja BoZovi¢!, Vesna Dordevi¢?, Ivan Stankovié?, Zorica Bulat?, BriZita Dordevi¢?
1Zavod za javno zdravlje Pancevo, Pasterova 2, 26000 Pancevo, Srbija
2Farmaceutski fakultet — Univerzitet u Beogradu,Vojvode Stepe 450, 11000 Beograd, Srbija

Povecanjem ljudske aktivnosti znacajno su se promenili globalni ciklusi metala i metaloida, ukljucujuci toksi¢ne ne-
esencijalne elemente kao $to su As, Hg, Cd i Pb. Arsen pokazuje kompleksan metabolizam. | neorganski i organski
oblik arsena mogu prouzrokovati toksi¢ne efekte na organizam, koji u zavisnosti od duZine ekspozicije mogu biti
akutni ili hroni¢ni. Hroni¢ni toksi¢ni efekti arsena se mogu javiti kao rezultat profesionalne izlozenosti ili usled
prisustva visokih koncentracija arsena u hrani i vodi.

U okviru studije, u periodu od 2015. do 2017. godine, uradena je analiza arsena u 342 uzorka vode za pice sa teritorije
Grada Pancevo, hidridnom tehnikom atomsko apsorpcione spektrometrije. Analizirani su uzorci izvorisnih bunara kao
i uzorci vode iz distributivnih mreza JKP ,,Vodovod i kanalizacija” Panéevo, JKP ,,Glogonj”, JKP ,,Jabuka” i JKP
,,Banatsko Novo Selo”. U okviru JKP ,,Vodovod i kanalizacija” Pan¢evo, bunari izvorista ,,Gradska Suma” sadrze
arsen u koncentraciji ve¢oj od maksimalno dozvoljene koncentracije od 0,01 mg/L i kretale su se do 0,04 mg/L. Bunari
izvorista “Sibnica” i “Filter” nisu optereceni zna¢ajnom koncentracijom arsena. Voda koja se distribuira do potrosaca
u gradu Pan¢evu kao i u naseljenim mestima Jabuka i Banatsko Novo Selo je hemijski ispravna i zdravstveno bezbedna
po pitanju sadrzaja arsena. Voda koja se od strane JKP “Glogon;j” distribuirala do potrosaca u navedenom periodu
nije bila hemijski ispravna i zdravstveno bezbedna po pitanju sadrzaja arsena, obzirom da su sve izmerene
koncentracije bile preko maksimalno dozvoljene vrednosti. Dugogodi$njim pra¢enjem kvaliteta vode za pi¢e JKP
,»Glogonj” potvrdena je njena hemijska ne ispravost §to je iniciralo da se preduzmu sve neophodne aktivnosti za
realizaciju projekta pri kljucenja naseljenih mesta Jabuka i Glogonj na gradsku vodovodnu mrezu poéetkom 2018.
godine. Prezentovani podaci pokazuju da je neophodna redovna kontrola uzoraka u vodama izvorista i vodovodne
mreze na sadrzaj arsena, obzirom da su bunari izvorista ,,Gradska Suma” optereéeni zna¢ajnim koncentracijama
arsena.

Determination of arsenic content in water sources and water supply network
in the municipality of Pancevo

Sanja Bozovicl, Vesna Dordeviét, Ivan Stankovi¢?, Zorica Bulat?, Brizita Pordevic?
1Public Health Institute Pancevo, Pasterova? , 26000 Pancevo, Serbia
2Faculty of Pharmacy - University of Belgrade, Vojvode Stepe 450, 11000 Belgrade, Serbia

Increasing human activity significantly changed global cycles of metals and metalloids, including toxic non-essential
elements such as As, Hg, Cd and Pb. Arsenic shows complex metabolism. Both, the inorganic and organic forms of
arsenic can cause toxic effects on the organism that, depending on the length of the exposure, can be acute or chronic.
Chronic toxic effects of arsenic can occur as a result of occupational exposure or due to high concentrations of arsenic
in nutrition and water.

Within the study, in the period from 2015 to 2017, the analysis of arsenic in 342 samples of drinking water from the
territory of the City of Pancevo was done, with hydride technique atomic apsorption spectrometry. Samples of wells
as well as water samples from the distribution networks of JKP "Vodovod i kanalizacija" Pancevo, JKP "Glogonj",
JKP "Jabuka" and JKP "Banatsko Novo Selo" were analyzed. Within the JKP "Vodovod i kanalizacija" Pancevo, the
wells of the "GradskaSuma" contain an arsenic at a concentration higher than the maximum permissible concentration
of 0,01 mg/L, and ranging up to 0.040 mg / L. The wells of ,,Sibnica“ and,,Filter” sources do not contain a significant
concentration of arsenic. Water distributed to consumers in the city of Pancevo as well as in the populated places of
Jabuka and Banatsko Novo Selo is chemically correct and health safe in terms of arsenic content. The water distributed
by the JKP "Glogonj" to the consumers, during the mentioned period, was not chemically correct and health safe in
terms of arsenic content, since all the measured concentrations were above the maximum permissible concentration.
The long-term monitoring of the quality of drinking water of JKP "Glogonj" confirmed its chemical malfunctioning,
which prompted to undertake all necessary activities for realization of the project of connecting the populated places
of Jabuka and Glogonj to the city water supply network in the beginning of 2018. The presented data show that regular
control of samples in the waters of the wells and the water supply network is necessary for the content of the arsenic,
since the wells of the "Gradska Suma" wells contains a significant concentrations of arsenic.
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Antimikrobna aktivnost biotehnoloski modifikovanih proteina surutke

Maja Bulatovi¢!*, Salem Embiriekah?, Danica Zari¢?, Maja Vukasinovié-Sekuli¢!, Marica Rakin?
YTehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija
2JHIS Tehno ekspert d.o.o., Istrazivacko Razvojni centar, Beograd, Srbija

Cilj ovog rada bio ispitivanje antimikrobnog potencijala hidrolizata u prahu proizvedenih enzimskom i
mikrobioloskom hidrolizom proteina surutke, koje su prac¢ene postupkom sprej-susenja, kako bi se ustanovilo koji od
ovih procesa omoguéava proizvodnju hidrolizata proteina surutke visoke antimikrobne aktivnosti. Enzimska hidroliza
je izvrSena komercijalnim enzimom tripsinom, dok je fermentacija izvedena primenom soja Lactobacillus rhamnosus
ATCC 7469. Kvantitativni test antimikrobne aktivnosti dobijenih hidrolizata izveden je testiranjem na tri (G +)
bakterije Staphylococcus aureus (ATCC 25923), Bacillus cereus (ATCC 11778), Listeria monocytogenes i (G-)
bakteriju Escherichia coli (ATCC 25922).

Izvedeni testovi su pokazali da koncentracija 50.0 mg mL™ sprej-susenog hidrolizata proteina surutke proizvedenog
digestijom pomocu tripsina (WPH) suzbija mikrobioloSku kontaminaciju uzrokovanu sojevima S. aureus
ATCC25923, B. cereus i L. monocytogenes. WPH je sposoban da inhibira rast sojeva B. cereus i L. monocytogenes
za 1,0 log jedinicu i S. aureus za 0,94 log jedinice, dok inhibicija rasta Gram-negativne E. coli nije primecena. S druge
strane, hidrolizat u prahu dobijen fermentacijom surutke (FWH) u istoj koncentraciji ima izrazeniju antimikrobnu
aktivnost na sve testirane patogene sojeve. Inhibicija rasta je iznosila 2.73 log (CFU mL™) za S. aureus, 3.73 log (CFU
mL!) za B. cereus, 4.34 log (CFU mL™) za E. coli i 1.1 log (CFU mL"!) za L. monocytogenes. Dobijeni rezultati su
pokazali da FWH ispoljava znacajno (p <0,05) vecu inhibicija rasta sojeva S. aureus, B. cereus i E. coli u poredenju
sa WPH.

Na osnovu prikazanih rezultata, fermentacija surutke se moZe smatrati optimalanim procesom koji omogucava
proizvodnju hidrolizata proteina surutke sa izrazenom antimikrobnom aktivnoséu, koji kao takav moze predstavljati
kvalitetan prirodni prehrambeni dodatak.

Antimicrobial activity of biotechnologically modified whey proteins

Maja Bulatovié¢?, Salem Embiriekah?, Danica Zari¢?, Maja Vukasinovié-Sekuli¢!, Marica Rakin!
!Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
2IHIS Techno experts d.o.0., Research Development Center, Belgrade, Serbia

The aim of this paper was to examine the antimicrobial potential of hydrolysate powders produced by enzymatic and
microbial hydrolysis of whey proteins, followed by spray drying, in order to reveal which one of these processes allow
the production of whey protein hydrolysate powder with high antimicrobial activity. The enzymatic hydrolysis was
carried out by commercial enzyme trypsin, while fermentation was conducted using Lactobacillus rhamnosus ATCC
7469 strain. Quantitative tests of the antimicrobial activity of the obtained hydrolysates were performed against three
(G™) bacteria Staphylococcus aureus (ATCC 25923), Bacillus cereus (ATCC 11778), Listeria monocytogenes, and
(G") bacteria Escherichia coli (ATCC 25922).

The performed tests revealed that concentration of 50.0 mg mL™ of spry-dried whey protein hydrolysate produced by
tryptic digestion (WPH) suppresses microbial contamination caused by S. aureus, B. cereus and L. monocytogenes
strains. The WPH is capable to inhibit growth of B. cereus and L. monocytogenes for 1.0 log units and S. aureus for
0.94 log units, while the growth inhibition of Gram-negative E. coli was not observed. On the other hand, hydrolysate
powder obtained by whey fermentation (FWH) at same concentration exerts more pronounced antimicrobial activity
against all tested pathogenic strains. The growth inhibition was 2.73 log (CFU mL*) for S. aureus, 3.73 log (CFU mL"
1) for B. cereus, 4.34 log (CFU mL™) for E. coli, and 1.1 log (CFU mL) for L. monocytogenes. Observed results
revealed that FWH has shown significantly (p<0.05) higher growth inhibition of S. aureus, B. cereus, E. coli compared
to the WPH.

Based on the presented results, whey fermentation could be highlighted as an optimal process that provides the
production of whey hydrolysate with the pronounced antimicrobial activity that could be considered as very promising
natural food supplement.
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Vino od borovnice — dobar prirodni izvor fenolnih kiselina

Uros Cakarl, Aleksandar Petrovi¢?, Boris Pejin, Vlatka Vajs?, Brizita Pordevi¢!
!Katedra za bromatologiju, Farmaceutski fakultet, Univerzitet u Beogradu
2Institut za prehrambenu tehnologiju i biohemiju, Poljoprivredni fakultet Univerzitet u Beogradu
30dsek za nauke o Zivim sistemima, Institut za multidisciplinarna istraZivanja — IMSI, Univerzitet u Beogradu
“4Centar za hemiju, Institut za hemiju tehnologiju i metalurgiju — IHTM, Univerzitet u Beogradu

Poznato je da borovnica (Vaccinium myrtilus) obiluje razli¢itim jedinjenjima sa pozitivnim efektima na zdravlje ljudi.
Moze se konzumirati sirova ili kao preradena, ukljucujuci vino.Ispitivani uzorci vina proizvedeni su postupkom
mikrovinifikacije. Kontrolisano vrenje sprovedeno je uz pomo¢ kvasaca. U pojedine uzorke, pre fermentacije,
pridodati su enzim i Secer, kako bi se povecao sadrzaj polifenolnih jedinjenja u krajnjem proizvodu. Dok je sadrzaj
ukupnih fenola (SUP) odreden spektrofotometrijski Folin Ciocalteu-ovom metodom, pojedina¢ni polifenoli
kvantifikovani su pomo¢u UPLC TQ-MS/MS. Konac¢no, procenjen je i redukcioni potencijal (metoda FRAP), kao i
anti-DPPH radikalska aktivnost.

Primenjeni postupak mikrovinifikacije znacajno je uticao kako na polifenolni profil, tako i na antioksidativni
potencijal ispitivanih uzoraka. Naime, vino obogaéeno polifenolima, kao i povecanim antioksidativnim kapacitetom,
dobijeno je dodatkom enzima i Secera pre pocetka fermentacije. Suprotan trend, medutim, uocen je za kontrolni
uzorak, proizveden bez dodatka enzima i Sec¢era. Medu kvantifikovanim polifenolima, posebno se isticu derivati
hidroksibenzoeve kiseline, konkretno, vanilinska, protokatehuinska i p-hidroksibenzoeva kiselina. Vrednosti SUP bile
u opsegu 2135,77-2357,23 mg GAE/L, a vrednosti redukcionog potencijala (FRAP) 63,27-76,32 mmol/L Fe?*. S
druge strane, anti-DPPH radikalska aktivnost (predstavljena kao vrednost ICsg) iznosila je 1,37-1,64%. Sveobuhvatno
posmatrano, moze se re¢i da vino od borovnice predstavlja bogat prirodni izvor derivata hidroksibenzoeve kiseline
koji su, skupa sa ostalim aktivnim sastojcima, kako fenolne tako i nefenolne prirode, odgovorni za njegov visok
antioksidativni potencijal.

Blueberry wine — a good natural source of phenolic acids

Uros Cakar?, Aleksandar Petrovi¢?, Boris Pejin3, VlatkaVajs*, Brizita Pordevi¢!
'Department of Bromatology, Faculty of Pharmacy, University of Belgrade
2Institute of Food Technology and Biochemistry, Faculty of Agriculture, University of Belgrade
3Department of Life Sciences, Institute for Multidisciplinary Research — IMSI,University of Belgrade
4 Centre of Chemistry, Institute of Chemistry, Technology and Metallurgy, University of Belgrade

It is well known that blueberry (Vaccinium myrtilus) possesses a broad range of different compounds exhibiting
beneficial health effects on humans. It can be consumed as a raw or processed fruit, including wine.

The examined wine samples were produced by microvinification procedure. The control fermentation of blueberry
must was conducted using selected yeast cultures. Enzyme and sugar were added in part of the samples before
fermentation, due to the increasing of phenolic compounds content of the final product. While total phenolic content
(TPC) was spectrophotometrically determined by Folin-Ciocalteu method, single polyphenolics were quantified using
UPLC TQ-MS/MS. Finally, Ferric Reducing Antioxidant Power (FRAP assay) and anti-DPPH radical activity were
also estimated.

The applied microvinification procedure significantly affected both polyphenolic profiles and antioxidant potentials
of the examined samples. Indeed, the wine enriched with polyphenolics and enhanced antioxidative affinity was
produced with addition of enzyme and sugar before start of fermentation. However, an opposite trend was observed
for a control sample, produced without addition of enzyme and sugar. Among quantified polyphenolics
hydroxybenzoic acid derivatives stood out: specifically, vanillic, protocatechuic and p-hydroxybenzoic acids. TPC
and FRAP values were in the ranges 2135.77-2357.23 mg GAE/L and 63.27-76.32 mmol/L Fe?*, respectively. On the
other hand, anti-DPPH radical activity (expressed as an ICso value) ranged from 1.37 to 1.64%.

In summary, blueberry wine may be considered as a rich natural source of hydroxybenzoic acid derivatives that are,
jointly with other active principles — both phenolics and non-phenolics, responsible for its high antioxidant potential.
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Uticaj mikrovinifikacije na anti a-glukozidaznu aktivnost vina od maline

Uro$ Cakar', Nada Grozdani¢?, Aleksandar Petrovi¢?, Boris Pejin’, Branislav Nastasijevi¢®, Vlatka Vajs®, Brizita
Pordevié¢t
!Katedra za bromatologiju, Farmaceutski fakultet, Univerzitet u Beogradu
2Institut za onkologiju i radiologiju Srbije, Beograd
3Institut za prehrambenu tehnologiju i biohemiju, Poljoprivredni fakultet, Univerzitet u Beogradu
4Odsek za nauke o zivim sistemima, Institut za multidisciplinarna istrazivanja — IMSI, Univerzitet u Beogradu
SInstitut za nuklearne nauke Vinca, Univerzitet u Beogradu
8Centar za hemiju, Institut za hemiju tehnologiju i metalurgiju — IHTM, Univerzitet u Beogradu

Malina (Rubus idaeus), jedan od najznacdajnijih poljoprivrednih proizvoda u naSoj drzavi, predstavlja bogat izvor
bioaktivnih supstanci, od kojih su pojedine inhibitori enzima od posebnog znacaja za ljudski organizam.

Ispitivani uzorci vina proizvedeni su razli¢itim postupcima mikrovinifikacije. Naime, u pojedine uzorke, pre
fermentacije, pridodati su i Secer i enzim, kako bi se povecao sadrzaj polifenolnih jedinjenja u krajnjem proizvodu.
Anti a-glukozidazna inhibitorna aktivnost odredena je u in vitro uslovima standardnom metodom. Konacno, sadrzaj
pojedinacnih polifenola (kvantifikovanih pomo¢u UPLC TQ-MS/MS) koreliran je sa datom bioloskom aktivnoscu,
radi utvrdivanja potencijalnih bioaktivnih principa.

Primenjeni postupak mikrovinifikacije uslovio je znacajne razlike u polifenolnom profilu i anti a-glukozidaznoj
aktivnosti. Zapravo, vino proizvedeno sa dodatkom Secera i enzima pre pocetka fermentacije izdvojilo se kako po
sadrZaju polifenola, tako i po bioloskoj aktivnosti. Inhibitorna aktivnost (predstavljena kao vrednost I1Csp) kretala se u
opsegu od 35 do 47 pug/mL. Medu kvantifikovanim polifenolima, trebalo bi istaci derivate hidroksicimetne kiseline
kiseline, konkretno, hlorogenu, p-kumarinsku i kafeinsku kiselinu. Odredivanjem inhibitorne aktivnosti odgovarajucih
standarda pokazano da je da kafeinska kiselina ponajvise doprinosi anti a-glukozidaznoj aktivnosti.

Dakle, vino od maline potencijalno bi se moglo primeniti kao funkcionalna (medicinska) hrana u prevenciji dijabetesa
i drugih hroni¢nih bolesti.

The impact of microvinification on anti a-glucosidase activity of raspberry wine

Uros Cakar?, Nada Grozdani¢?, Aleksandar Petrovié¢®, Boris Pejin®, Branislav Nastasijevi¢®, VlatkaVajs®, Brizita
Pordevié!
!Department of Bromatology, Faculty of Pharmacy, University of Belgrade
2Institute for Oncology and Radiology of Serbia, Belgrade
SInstitute of Food Technology and Biochemistry, Faculty of Agriculture, University of Belgrade
“Department of Life Sciences, Institute for Multidisciplinary Research — IMSI, niversity of Belgrade
SVinca Institute for Nuclear Sciences, University of Belgrade
Centre of Chemistry, Institute of Chemistry, Technology and Metallurgy — IHTM, University of Belgrade

Raspberry (Rubus idaeus), one of the most important agricultural products in our country, represents a rich source of
bioactive compounds, of which some of them are known as the inhibitors of enzyme compounds of particular
importance for human organism.

The analyzed wine samples were produced by different microvinification procedures. In order to increase
polyphenolic content of the final product, both sugar and enzyme were added in part of the samples before
fermentation. Anti a-glucosidase activity was determined by standard method at in vitro conditions. Finally, the
content of single polyphenolics (quantified using UPLC TQ-MS/MS) was correlated with the observed biological
activity, due to the estimation of potential bioactive principles.

The applied microvinification procedure significantly affected polyphenolic profile and anti a-glucosidase activity.
Indeed, the wine sample produced with addition of both sugar and enzyme before start of fermentation stood out for
its polyphenolic content and biological activity. The inhibitory activity (expressed as an I1Cs value) was in the range
from 35 to 47 pg/mL. Among quantified polyphenolic compounds, hydroxycinnamic acid derivatives such as
chlorogenic, p-coumaric and caffeic acids should be emphasized. On the basis of the relevant findings for standard
compounds, caffeic acid was found to predominantly contribute to anti a-glucosidase activity.

In summary, raspberry wine may be potentially used as a functional (medicinal) food in the prevention of diabetes
mellitus and other chronic diseases.
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Sinergisticka antineurodegenerativna aktivnost ekstrakata Ganoderma lucidum i Salvia officinalis

J. Cilerdzi¢, M. Galié, A. Alimpi¢ Aradski, S. Duleti¢-Lausevi¢, J. Vukojevié, M. Staji¢
Univerzitet u Beogradu, Bioloski fakultet, Takovska 43, 11000 Beograd, Srbija

Ganoderma lucidum i Salvia officinalis su visoko cenjene lekovite vrste zahvaljujuc¢i dokazanim brojnim aktivnostima
kao Sto su antioksidativna, citotoksi¢na, antimikrobna, itd. Medutim, malo je podataka o njihovom neuroprotektivnom
potencijalu i jo§ uvek nema objavljenih studija o njihovim sinergistickim efektima. Kako su neurodegenerativne
bolesti glavni uzroci smrti starije populacije u razvijenim zemljama i obzirom da komercijalni lekovi ne daju
zadovoljavajue rezultate i imaju brojne nezeljene efekte, sve je veéi interes za pronalazenjem prirodnih
neuroprotektivnih sredstava. Tako je cilj studije bio da se ispita potencijalni sinergisti¢ki efekat vodenih i etanolnih
(70%) ekstrakata G. lucidum i S. officinalis u inhibiciji acetilholinesteraze (AChE) i tirozinaze (Tyr), enzima
ukljucenih u neurodegenerativne procese. Bazidiokarpi G. lucidum su dobijeni u laboratorijskim uslovima, a nadzemni
delovi S. officinalis su sakupljeni u Valdanosu (Crna Gora). U istrazivanju su postavljena dva eksperimentalna modela:
mesanje usitnjenog materijala G. lucidum i S. officinalis pre ekstrakcije i mesanje ekstrakata G. lucidum i S. officinalis,
u odnosima (%): 70:30; 50:50; 30:70. Nivo inhibicije AChE i Tyr je odreden spektrofotometrijski. MeSavina etanolnih
ekstrakata (u koncentraciji od 100 pg/mL) u odnosu 30% gljiva i 70% biljka pokazala je najvisi nivo inhibicije AChE
(32.91%). Maksimalni sinergizam je dobijen za meSavinu vodenih ekstrakata u odnosu 50%:50% (u koncentraciji od
200 pg/mL) kada je AChE inhibirana za 29.63%, $to je oko 2.6 puta vise od kontrolnog ekstrakta S. officinalis i oko
40% od ekstrakta G. lucidum. Nivo inhibicije Tyr bio je izuzetan, sa maksimumom od 65% za meSavinu vodenih
ekstrakata u odnosu 30% gljiva:70% biljka (u koncentraciji od 200 pug/mL). Dobijeni rezultati su obecavajudi jer je
po prvi put pokazan sinergisti¢ki efekat ekstrakata G. lucidum i S. officinalis, koji ukazuje na nove mogucénosti
pronalazenja prirodnih neuroprotektivnih sredstava.

Synergistic antineurodegenerative effect of Ganoderma lucidum and Salvia officinalis extracts

J. Cilerdzié, M. Gali¢, A. Alimpié¢ Aradski, S. Duleti¢-Lausevié, J. Vukojevi¢, M. Staji¢
University of Belgrade, Faculty of Biology, Takovska 43, 11000 Belgrade, Serbia

Ganoderma lucidum and Salvia officinalis are highly valued medicinal species owing to their numerous capacities
such as antioxidative, cytotoxic, antimicrobial, etc. However, there is a little data on their neuroprotective potential
and reports about their synergistic effects have not yet been published. As neurodegenerative diseases are the main
causes of elderly population death in developed countries and commercial drugs do not give satisfactory results and
have numerous side effects, there is increasing interest in finding natural neuroprotective agents. Thus, the aim of the
study was to examine the potential synergistic effect of G. lucidum and S. officinalis hot water and 70%-ethanol
extracts for inhibiting acetylcholinesterase (AChE) and tyrosinase (Tyr), enzymes involved in neurodegenerative
processes. The fruiting bodies of G. lucidum were cultivated in a laboratory conditions and S. officinalis was harvested
in Valdanos (Montenegro). Two experimental designs were applied: mixing of grounded G. lucidum and S. officinalis
material before extraction and mixing of G. lucidum and S. officinalis extracts, in the ratios (%): 70:30; 50:50; 30:70.
The level of AChE and Tyr inhibition was determined spectrophotometrically. The mixture of ethanol extracts (conc.
100 pg/mL) in the ratio of 30% mushroom and 70% plant showed the highest level of AChE inhibition (32.91%). The
maximum synergism was obtained for the mixture of hot water extracts (conc. 200 pg/mL) in a ratio 50%:50%, when
AChE was inhibited for 29.63%, about 2.6-fold better than S. officinalis extract and about 40% of G. lucidum extract.
The level of Tyr inhibition was extraordinary, with maximum of 65% for mixture of 30% mushroom: 70% plant hot
water extracts (conc. 200 pg/mL). Since no study has been conducted on the synergistic effect of G. lucidum and S.
officinalis extracts until now, the obtained results are promising, indicating new possibilities for finding natural
neuroprotective agents.
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Bioakumulacija arsena i pojedinih teskih metala u tkivima puZeva poreklom iz Srbije

Jelena Ciri¢!, Olgica Ceri¢?, Radmila Markovié!, Natasa Glamo¢lijal,Marija Star&evié¢!, Branislav Balti¢3, Milan Z.
Balti¢!
LFakultet veterinarske medicine, Univerzitet u Beogradu, Bulevar oslobodenja 18, Beograd 11000, Srbija
2U.S. Food and Drug Administration, 10903 New Hampshire Avenue, Silver Spring, MD 20993
SInstitut za higijenu i tehnologiju mesa, Kacanskog 13, Beograd 11000, Srbija

Kratak izvod: Cilj ovog istrazivanja je bio da se utvrdi koncentracija arsena i pojedinih teskih metala (olovo, Ziva,
bakar, kadmijum, cink, gvozde i mangan) u tkivu puZeva (stopalo i utroba) sa farme puzeva u Srbiji. Uzorci puzeva
analizirani su koriS¢enjem atomskog apsorpcionog spektrofotometra (GBC 932 plus atomski apsorpcioni
spektrometar, GBC Scientific Equipment, USA). Ta¢nost metode potvrdjivana je referentnim materijalom. Rezultati
su predstavljeni kao srednja vrednost + SD (standardna devijacija). U ovom istrazivanju bilo je uklju¢eno ukupno 730
pojedinacnih uzoraka puzeva. Uzorci puzeva sakupljani su u plasti¢ne kese i transportovani u laboratoriju Fakulteta
veterinarske medicine, Univerziteta u Beogradu. Puzevi su oprani destilovanom vodom, a stopala i utroba su odmah
secirani. Ova tkiva su ispitivana jer se najcesce prijavljuju kao izvor akumulacije teskih metala. Nivoi arsena, olova i
zive u ispitivanim uzorcima puZzeva bili su ispod granice detektovanja. Koncentracija bakra u tkivu puza iznosila je
29,08 + 3,03 mg kg u uzorcima stopala, a 22,47 + 1,96 mg kg u utrobi. Koncentracija kadmijuma u uzorcima stopala
iznosila je 0,12 + 0,02 mg kg™ i 2,81 + 0,38 mg kg i utrobi. Koncentracija cinka u tkivima stopala iznosila je 11,69
+ 0,83 mg kg2, a 21,19 + 2,26 mg kg* i utrobi. Koncentracija gvozda u utrobi iznosila je 46,90 + 6,78 mg kg?, au
uzorcima stopala iznosila je 10,07 + 0,94 mg kg*. Koncentracija mangana u utrobi iznosila je 64,24 + 7,04 mg kg, a
u uzorcima stopala iznosila je 2,27 + 0,19 mg kg*. Utvrdjene su varijacije u razli¢itim uzorcima tkiva puZeva u
bioakumulaciji teskih metala. Koncentracija teskih metala bila je veca u uzorcima utroba puzeva u odnosu na uzorke
tkiva stopala. Uzorci puzeva mogu se koristiti kao dobar bioindikator za prac¢enje koncentracije teskih metala.
Kljuéne reci: teski metali, stopalo, utroba, monitoring, zagadenje zivotne sredine.

Zahvalnica: Rad je deo projekta TR 31034, koje finansira Ministarstvo prosvete, nauke i tehnoloskog razvoja
Republike Srbije.

Bioaccumulation of arsenic and heavy metals in snail tissues from the Serbia

Jelena Ciri¢!, Olgica Ceri¢?, Radmila Markovi¢!, Natasa Glamoclija®,Marija Staréevié¢!, Branislav Balti¢®, Milan Z.
Balti¢!
'Faculty of Veterinary Medicine, University of Belgrade, Bulevar Oslobodenja 18, Belgrade 11000, Serbia
2U.S. Food and Drug Administration, 10903 New Hampshire Avenue, Silver Spring, MD 20993
SInstitute of Meat Hygiene and Technology, Kacanskog 13, Beograd 11000, Serbia

Abstract: The aim of this study was to determined arsenic and heavy metal concentration (lead, mercury, copper,
cadmium, zinc, iron and manganese) in snail tissus (foot and digestive gland) from snail farm in Serbia. Snail samples
were analysed by using atomic absorption spectrophotometer (GBC 932 plus atomic absorption spectrometer, GBC
Scientific Equipment, USA). The accuracy of method is validated by certified reference material. The results were
presented as mean + SD (Standard Deviation3. Total of 730 individual shails were included in this study. Snail samples
were put in plastic bags and transported to the laboratory of Faculty of Veterinary Medicine, University of Belgrade.
The snails were washed with distilled water, and the foot and digestive glands were fast dissected out. This tissues
were examinated because there are most often reported as the mail source for heavy metal accumulation. The levels
of arsenic, lead and mercury in examinated snail simples were below detectable limit. The cooper concentration in
snail tissues was 29.08+3.03 mg kg™ in foot samples, and 22.47+1.96 mg kg™* in digestive gland. The cadmium
concentration in foot samples was 0.12+0.02 mg kg, and 2.81+0.38 mg kg* in digestive gland. The zinc concentration
in foot tissues was 11.69+0.83 mg kg, and 21.19+2.26 mg kg* in digestive gland. The iron concentration in digestive
gland was 46.90+6.78 mg kg™, and in foot samples was 10.07+0.94 mg kg™*. The manganese concentration in digestive
gland was 64.24+7.04 mg kg*, and in foot samples was 2.27+0.19 mg kg. There are a variations from the tissues to
another in heavy metals bioaccumulation. Concentration of heavy metals was higher in digestive gland tissues
compared with foot tissues. The snail samples can be used as a good bioindicator for heavy metals concentration
monitoring.
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Odredivanje sadrZaja natrijuma i jodata u komercijalnim kuhinjskim solima

Snjezana Coli¢!, Tanja Okoli¢?, Vesna Antunovié!
tUniverzitet u Banjoj Luci, Medincinski fakultet, Farmacija, Banjaluka, Bosna i Hercegovina
2Univerzitet u Banjoj Luci, Prirodno-matematicki fakultet, Banjaluka, Bosna i Hecegovina

U ovom radu ispitivan je sadrzaj natrijuma i jodata u kuhinjskim solima dostupnim na trzi§tu Republike Srpske.
Kuhinjska so, odnosno natrijum hlorid, je glavni izvor jona natrijuma, Na*, kao i hloridnih jona, CI', za ljude i Zivotinje.
Joni natrijuma, Na*, imaju kljuénu ulogu u mnogim fizioloskim procesima, od odrzavanja stalnog krvnog pritiska, do
odrzavanja funkcije nervnog sistema. Optimalan unos joda je od izrazite vaznosti za zdravlje, a nedovoljan unos joda
uzrokuje brojne razvojne i funkcionalne poremecaje koji se nazivaju poremecaji uzrokovani nedostatkom joda.
Jodiranje kuhinjske soli i soli koja se koristi u prehrambenoj industriji najbolja je preventivna mjera spre¢avanja
poremecaja uzrokovanih nedostatkom joda na nivou odredene populacije. Prema zakonskoj regulativi koja je na snazi
u Bosni i Hercegovini so za ljudsku upotrebu treba da sadrzi najmanje 97% NaCl ra¢unato na suvu materiju i 20-30
mg elementarnog joda po kg kuhinjske soli. Jodiranje se treba vrsiti uz pomo¢ KIOs. Za analizu je uzeto pet razli¢itih
vrsta soli (Tuzlanska so, So komerc plus, Panonija so, Paska morska so i Himalajska so) dostupnih na nasem trzistu,
koje su kupljene u lokalnim marketima u Banjaluci. Odredivanje sadrZaja jona natrijuma, Na* i jodata 103" izvrSeno
je potenciometrijskom metodom, odnosno volumetrijskom metodom. Za potenciometrijska mjerenja koris¢ena je
natrijumova jon-selektivna elektroda. Za odredivanje jodata kori$¢en je standardni rastvor natrijum tiosulfata. Udeo
natrijumovih jona odreden je na osnovu kalibracione krive za standardne rastvore NaCl. Cetiri uzorka su pokazala
dobro slaganje sa pravilnikom, dok je kod jednog uzorka uoéeno odstupanje. Sadrzaj prisutnih jodata je bio ispod
granice koja je propisana zakonskom regulativom. Autori smatraju da prisutno odstupanje moze biti usled
neadekvatnog skladistenja soli.

Determination of natrium and iodate ions content in commercial salts

Snjezana Coli¢!, Tanja Okoli¢?, Vesna Antunovi¢!
tUniversity of Banja Luka, Faculty of Medicine, Pharmacy Department, Banjaluka, Bosnia and Herzegovina
2University of Banja Luka, Faculty of Natural Sciences and Mathematics, Banjaluka, Bosnia and Herzegovina

The content of sodium and iodate ions in commercial salts available in the Republika Srpska market was determined.
The salt, or sodium chloride, is the main source of sodium ions, Na*, as well as chloride ions, CI, for humans and
animals. The sodium ions play a key role in many physiological processes, from maintaining constant blood pressure
to maintenance of the function of the nervous system. The optimal intake of iodine is of great importance for health,
also, and insufficient iodine intake causes numerous developmental and functional disorders called disorders caused
by iodine deficiency. lodization of table salt and salt used in the food industry is the best preventive measure of the
prevention of disorders caused by the lack of iodine at the level of a certain population. According to the current law
legislation in Bosnia and Herzegovina, a commercial salts should contain at least 97% NaCl calculated on dry matter
and 20-30 mg of elemental iodine per kg of salt. lodization should be done with KIOs. For this research, five different
types of salts were taken (Tuzla salt, Salt komerc plus, Panonija salt, Paska sea salt and Himalai salt) from local
markets in Banja Luka. Determination of the content of sodium ions, Na* and iodate 103™ was carried out using the
potentiometric method and volumetric method. For potentiometric measurements, sodium ion-selective electrode
(ISE) was used. A standard solution of sodium thiosulfate was used for determination of iodine ions. The sodium ion
content was determined based on the calibration curve for standard NaCl solutions. Four samples showed good
agreement with the law regulation, while one pattern showed a deviation. The content of the iodates present was below
the limit prescribed by the legislation. The authors believe that the present deviation may be due to the inadequate
storage of commercial salt in stores or storage.
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Stabljika i li§¢e hajducke trave kao izvori novih funkcionalnih sastojaka

Aleksandra Cvetanovi¢!, Gokhan Zengin?, Sengul Uysal?, Mirjana Petronijevi¢®, Zoran Zekovié?
YTehnoloski fakultet, Bulevar cara Lazara 1, Novi Sad, Serbia
2Bioloski fakultet, Univerzitet u Seldzuku, Konya, Turska
3Prirodno-matematicki fakultet, Trg Dositeja Obradoviéa 3, Novi Sad, Serbia

Hajducka trava je jedna od najcesce koriscenih biljaka u tradicionalnoj medicini Srbije. Glavni nosioci
farmakoloskih aktivnosti hajducke trave nalaze se u njenom cvetu, koji se koristi za pripremu ¢ajeva i lekovitih
preparata. Drugi delovi biljke, poput stabljike i listova, ostaju neupotrebljeni. U okviru ovog rada ispitani su ekstrakti
hajducke trave pripremljeni od njenih cvetova, stabljike i listova. Dobijeni rezultati su pokazali da ekstrakti lista imaju
najvisi sadrzaj fenola i flavonoida (118.97 mg EHK/g i 98.13 mg ER/g). U pogledu antioksidativne aktivnosti,
ekstrakti cvetova i stabljike su pokazali visu aktivnost u odnosu na lis¢e. Najvecu sposobnost ka inhibiranju amilaze
(0.51 mmol ACAE/q) i tirozinaze (23.54 mg KAESs/g) su ispoljili ekstrakti stabljike, dok su ekstrakti pripremljeni od
listova izrazili najvecu aktivnost pri inhibiranju glukozidaze (2.86 mmo IACAE/gQ). Predstavljeno istraZivanje
pokazuje da pored cvetova i drugi delovi hajducke trave sadrze nosioce bioloskih aktivnosti i da predstavljaju izvor
molekula koji se mogu inkorporirati u razli¢ite funkcionlne proizvode (suplementi, dodaci ishrani, funkcionalne
namirnice, i dr.).

Stalks and leaves of yarrow as sources of new functional ingredients

Aleksandra Cvetanovié!, Gokhan Zengin?, Sengul Uysal?, Mirjana Petronijevié¢®, Zoran Zekovié?
'Faculty of Technology, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia
2Faculty of Biology, Selguk University, Konya, Turkey
SFaculty of Science, Trg Dositeja Obradovicéa 3, 21000 Novi Sad, Serbia

Yarrow is one of the most popular plants in Serbian traditional medicine. The components responsible for its
pharmacological activities are accumulated in its flowers, which is often used for the preparation of tea of
phytopharmaceuticals. However, other parts (stalks, leaves, etc.) remain unused. In this work, the extracts prepared
from flowers, stalks and leaves of yarrow were studied. The obtained results showed that the highest amount of phenols
and flavonoids were found in the extracts prepared from leaves (118.97 mg CAE/g and 98.13 mg RE/g). Two
antioxidant assays showed that flowers and stalks extracts express better activity than leaves. Stalks’ extract was the
most potent in terms of amylase (0.51 mmol ACAE/g) and tyrosinase (23.54 mg KAEs/g) inhibition, while extracts
prepared from leaves express higher glucosidase-inhibition ability (2.86 mmol IACAE/g). The study shows that other
parts of this plant could be used as a sources of bioactive compounds, which can be further incorporated in myard of
functional products (suplements, functional food, etc.).
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Savremen pristup dobijanja funkcionalnih sastojaka kamilice

Aleksandra Cvetanovi¢?, Branimir Pavli¢!, Slavica RaZi¢?, Jelena Arsenijevié?, Gokhan Zengin®, Sengul
Uysal®, Zoran Zekovié?
YTehnoloski fakultet, Bulevar cara Lazara 1, Novi Sad, Serbia
2Farmaceutski fakultet, Vojvode Stepe 450, 11221 Beograd, Srbija
3Bioloski fakultet, Univerzitet u Seldzuku, Konya, Turska

U okviru ovog rada cvast kamilice je ekstrahovana primenom dve razlidite tehnike, sa ciljem dobijanja proizvoda
bogatog bioaktivnim jedinjenjima i funkcionalnim sastojcima. Za ovu svrhu, primenjena je jedna konvencionalna
(Soxhlet extrakcija - SE) i jedna nekonvencionalna (superkriti¢na ekstrakcija - SFE) tehnika. Detaljni hemijski sasatav
SE i SFE ekstrakata je analiziran primenom GC - MS. Dodatno, izvrSena je i procena bioloske aktivnosti dobijenih
ekstrakata. Prinos lipofine frakcije dobijene nakon trocasovne ekstrakcije ¢istim ugljen-dioksidom (350 bar i 40 °C)
je bio priblizan prinosu ostvarenom SE ekstrakcijom u trajanju od 6 h pomocu metilen hlorida. Ispitivanje ekstarkata
u smislu inhibicije acetilholinesteraze (AChE) i butirilholinesteraze (BChE) je pokazalo veci enzim-inhibitorni
potencijala SFE uzorka. Imajuci u vidu ,,zeleni" karakter i bezbednost SFE ekstrakata, prepoznat je veliki potencijal i
mogucénost njihove primene kao sastojaka razliCitih prehrambenih funkcionalnih proizvoda, kao i brojnih
farmaceutskih preparata.

Emerging approach for the preparation of chamomile functional ingredients

Aleksandra Cvetanovié!, Branimir Pavli¢', Slavica RaZi¢?, Jelena Arsenijevi¢?, Gokhan Zengin®, Sengul
Uysal®, Zoran Zekovié?
YTehnoloski fakultet, Bulevar cara Lazara 1, Novi Sad, Serbia
2Farmaceutski fakultet, Vojvode Stepe 450, 11221 Beograd, Srbija
3Bioloski fakultet, Univerzitet u Seldzuku, Konya, Turska

In this study chamomile was extracted applying two different techniques in order to obtain the extract opulent with
bioactive compounds. For this purpose one conventional (Soxhlet - SE) and one non-conventional (Supercritical fluid
extraction - SFE) extraction technique were used. Detailed chemical composition of SE and SFE extracts was analysed
by GC - MS. Additionally, biological activity of the chamomile products was examined as well. The yield of lipophilic
fraction, achieved by 3h extraction, with CO, at 350 bar and 40 °C was close to that one produced by Soxhlet
performed for 6 h with methylene chloride. On the other hand, examination of their ability to inhibit
acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) showed much higher enzyme-inhibitory potential of
SFE extracts. Due to their green character and safety, SFE extracts have a great potential and possibilities for their use
as ingredients in both numerous functional food products and pharmaceutical products, are recognized.
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Chromatographic profile of fatty acids and sugars in cupcakes functionalized with an extract rich
in rosmarinic acid

Cristina Caleja®, Lillian Barros?, Jodo C.M. Barreira?, Ana Ciric®, Marina Sokovic®, Ricardo C. Calhelha?, M. Beatriz P.P. Oliveira®, Isabel
C.F.R. Ferreira®”
2 Centro de Investigacio de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apolénia, 5300-253 Braganca, Portugal
® REQUIMTE/LAQV, Faculty of Pharmacy, University of Porto, Rua Jorge Viterbo Ferreira, No. 228, 4050-313 Porto, Portugal
¢ University of Belgrade, Department of Plant Physiology, Institute for Biological Research “Sinisa Stankovi¢”, Bulevar Despota Stefana 142,
11000 Belgrade, Serbia
*iferreira@ipb.pt

Currently, the food industry is interested in replacing artificial additives by natural ingredients. Some plant extracts have emerged
as possible alternatives to artificial preservatives, namely antioxidants. In fact, dairy, meat and bakery products have been
developed, incorporating extracts of aromatic plants, spices or fruits, which have antioxidant properties. In this work, the preserving
effectiveness of an extract rich in rosmarinic acid was tested in cupcakes and compared to an artificial additive (potassium sorbate,
E202). The extract was obtained from Melissa officinalis L. (lemon balm) by applying an ultrasound technique using a mixture of
ethanol/water as the extraction solvent. After confirming its antioxidant properties (free radical scavenging effect ECso = 79 + 2
pg/mL; reducing power ECso = 49 + 1 pug/mL), antimicrobial (against 8 bacteria and 8 food contaminating fungi), and absence of
toxicity (in cell lines), it was incorporated in cupcakes, and analysed immediately after incorporation and after 3 and 5 days of
storage at room temperature and protected from light. All samples were analysed chromatographically in terms of fatty acids (GC-
FID) and free sugars (HPLC-RI). Regarding fatty acids, a total of 21 molecules were identified, with predominance of saturated
fatty acids in all cupcakes samples. Individually, palmitic acid and oleic acid were detected in the highest percentages. Among free
sugars, sucrose (the major form) and glucose were identified in all samples. The results demonstrate that the addition of the extract
rich in rosmarinic acid caused no changes in fatty acids and sugars’ profiles, having the potential to be used in pastry products,
meeting the current consumers demand.

Acknowledgement: The authors are grateful to the Foundation for Science and Technology (FCT, Portugal) and FEDER under
Programme PT2020 for financial support to CIMO (UID/AGR/00690/2013), REQUIMTE (UID/QUI/50006/2013 - POCI/01/0145/
FERDER/007265) and C. Caleja (SFRH/BD/93007/2013) grant. This work is funded by the European Regional Development Fund
(ERDF) through the Regional Operational Program North 2020, within the scope of Project NORTE-01-0145-FEDER-023289:
DeCodE.

Hromatografski profil masnih Kiselina i Se¢era u kola¢ima funkcionalizovanim ekstraktom bogatim
rozmarinskom Kiselinom

Cristina Caleja®, Lillian Barros?, Jodo C.M. Barreira®, Ana Ciric®, Marina Sokovic®, Ricardo C. Calhelha?, M. Beatriz P.P. Oliveira®, Isabel
C.F.R. Ferreira®*
2Centro de Investigacdo de Montanha (CIMO), Instituto Politécnico de Braganga, Campus de Santa Apolénia, 5300-253 Braganga, Portugal
® REQUIMTE/LAQV, Faculty of Pharmacy, University of Porto, Rua Jorge Viterbo Ferreira, No. 228, 4050-313 Porto, Portugal
¢ University of Belgrade, Department of Plant Physiology, Institute for Biological Research “SiniSa Stankovié”, Bulevar Despota Stefana 142,
11000 Belgrade, Serbia
*iferreira@ipb.pt

Industrija hrane trenutno je veoma zainteresovana postojanjem mogucénosti zamene vestackih aditiva prirodnim sastojcima. Izvesni
biljni ekstrakti pojavili su se kao moguée alternative vestatkim konzervansima, pre svega antioksidanti. Stavise, razvijaju se mle¢ni
proizvodi, meso i proizvodi iz pekarske industrije koji u sebi sadrZe ekstrakte aromati¢nih biljaka, za¢ina ili voéa, a koji istovremeno
pokazuju antioksidativna svojstva. U ovom radu ispitivana je efikasnost o¢uvanja ekstrakta bogatog rozmarinskom kiselinom u
kola¢ima, koja je potom uporedena sa vestackim aditivom (kalijum sorbat, E202). Ekstrakt je dobijen od biljke Melissa officinalis
L. (mati¢njak) primenom ultrazvuéne tehnike koriste¢i smesu etanola/vode kao rastvaraca za ekstrakciju. Nakon utvrdivanja
antioksidativnih (efekat uklanjanja slobodnih radikala ECso = 79 + 2 ug/mL; smanjenje ja¢ine ECso = 49 + 1 pg/mL) i antimikrobnih
svojstava (protiv 8 bakterija i 8 gljiva koje zagaduju hranu), kao i utvrdivanja odsustva toksicnosti (u ¢elijskim linijama), ekstrakt
bogat rozmarinskom kiselinom dodat je u kolace i analiziran odmah nakon dodavanja, kao i nakon 3 i 5 dana skladi$tenja na sobnoj
temperaturi i na mestu zasticenom od svetlosti. Svi uzorci su analizirani hromatografski u smislu masnih kiselina (GC-FID) i
slobodnih Secera (HPLC-RI). Kada su u pitanju masne kiseline, identifikovan je ukupno 21 molekul, sa najve¢im procentom
zasi¢enih masnih kiselina u svim uzorcima kolaca. Pojedina¢no, palmitinska kiselina i oleinska kiselina su detektovane u najve¢em
procentu. Od slobodnih Secera, saharoza (glavni oblik) i glukoza identifikovane su u svim uzorcima. Rezultati pokazuju da
dodavanje ekstrakta bogatog rozmarinskom kiselinom nije prouzrokovalo promene u profilima masnih kiselina i Secera. Time je
uocen potencijal koriS¢enja ovog ekstrakta u pecivima i pekarskoj industriji, imajuéi u vidu da uspes$no zadovoljava trenutno
potraznju medu potroSac¢ima.

Priznanja: Autori zahvaljuju Fondaciji za nauku i tehnologiju (FCT, Portugal) i FEDER u okviru Programa PT2020 za finansijsku
podrsku CIMO-u (UID/AGR/00690/2013), REQUIMTE (UID/QUI/50006/2013 - POCI1/01/0145/ FERDER/007265) i C. Caleja
(SFRH/BD/93007/2013) odobreni grant. Ovaj rad finansira Evropski fond za regionalni razvoj (ERDF) kroz Regionalni operativni
program North 2020, u okviru Projekta NORTE-01-0145-FEDER-023289: DeCodE.
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Odredivanje sadrZaja sorbinske i benzojeve kiseline u paradajz sosu HPLC metodom

Mirjana Dermanovié?, Tanja Okoli¢?, Dijana Jeli¢!
tUniverzitet u Banjoj Luci, Medincinski fakultet, Farmacija, Banjaluka, Bosna i Hercegovina
2Univerzitet U Banjoj Luci, Prirodno-matematicki fakultet, Banjaluka, Bosna i Hecegovina

Konzervansi, kao $to su benzoeva kiselina (BA) I sorbinska kisleina (SA), su veoma bitni I igraju zna¢ajnu ulogu u
transportu hrane I roku trajanja hrane. Konzervanski su klju¢ni u odbrani hrane od mikroorganizama I mogu da uti¢u
na izgled proizvoda. KoriStenje konzervanasa je regulisano zakonskom regulativom svake zemlje posebno. Prema
zakonskoj regulativi Republike Srpske, ukupan sadrzaj sorbinske kiseline I benzoeve kiseline treba da bude manji od
1000 mg/kg racunato na sumu oba konzervansa. Cilj rada je bio ispitivanje sadrZzaja Na benzoate I K so