/«’_’\

AQr m.»vn)

2\

‘v)

3
®
s
-
QO

PROCEEDINGS

IX International Scientific Agriculture Symposium
"Agrosym 2018"
Jahorina, October 04-07, 2018




BOOK OF
PROCEEDINGS

IX International Scientific Agriculture Symposium
“AGROSYM 2018”

Jahorina, October 04 - 07, 2018



Impressum
IX International Scientific Agriculture Symposium ,,AGROSYM 2018

Book of Proceedings Published by
University of East Sarajevo, Faculty of Agriculture, Republic of Srpska, Boshia
University of Belgrade, Faculty of Agriculture, Serbia
Mediterranean Agronomic Institute of Bari (CIHEAM - IAMB) Italy
International Society of Environment and Rural Development, Japan
Balkan Environmental Association (B.EN.A), Greece
Centre for Development Research, University of Natural Resources and Life Sciences (BOKU), Austria
Perm State Agro-Technological University, Russia
Voronezh State Agricultural University named after Peter The Great, Russia
Aleksandras Stulginskis University, Kaunas, Lithuania
Selguk University, Turkey
University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
University of Valencia, Spain
Faculty of Agriculture, Cairo University, Egypt
Tarbiat Modares University, Iran
Chapingo Autonomous University, Mexico
Department of Agricultural, Food and Environmental Sciences, University of Perugia, Italy
Higher Institute of Agronomy, Chott Mariem-Sousse, Tunisia
Watershed Management Society of Iran
Institute of Animal Science- Kostinbrod, Bulgaria
Faculty of Economics Brcko, University of East Sarajevo, Bosnia and Herzegovina
Biotechnical Faculty, University of Montenegro, Montenegro
Institute of Field and Vegetable Crops, Serbia
Institute of Lowland Forestry and Environment, Serbia
Institute for Science Application in Agriculture, Serbia
Agricultural Institute of Republic of Srpska - Banja Luka, Bosnia and Herzegovina
Maize Research Institute “Zemun Polje”, Serbia
Faculty of Agriculture, University of Novi Sad, Serbia
Institute for Animal Science, Ss. Cyril and Methodius University in Skopje, Macedonia
Academy of Engineering Sciences of Serbia, Serbia
Balkan Scientific Association of Agricultural Economics, Serbia
Institute of Agricultural Economics, Serbia
Editor in Chief
Dusan Kovacevic
Tehnical editors
Sinisa Berjan
Milan Jugovic
Noureddin Driouech
Rosanna Quagliariello

Website:
http://agrosym.ues.rs.ba

CIP - Karasnoruzanyja y my0Oaukanuju
HaponHa u yHuBep3uTeTcKa 6ubInoTeKa
Pemy6siuke Cpricke, bama Jlyka

631(082)

INTERNATIONAL Scientific Agricultural Symposium "Agrosym
2018" (9 ; Jahorina)

Book of Proceedings [Elektronski izvor] / IX International
Scientific Agriculture Symposium "Agrosym 2018", Jahorina,
October 04 - 07, 2018 ; [editor in chief Dusan Kovacevic]. - East
Sarajevo =Isto¢no Sarajevo : Faculty of Agriculture =Poljoprivredni
fakultet, 2018

Nacin pristupa (URL):
http://agrosym.ues.rs.ba/index.php/en/archive. - Bibliografija uz
radove. - Registar.

ISBN 978-99976-718-8-2

COBISS.RS-ID 7815448



http://agrosym.ues.rs.ba/

IX International Scientific Agricultural Symposium “Agrosym 2018”
Jahorina, October 04-07, 2018, Bosnia and Herzegovina

HONORARY COMMITTEE

STEVO MIRJANIC, Minister of Agriculture, Water Management and Forestry of Republic of Srpska, Boshia,
ALEN SERANIC, Minister of Science and Technology of Republic of Srpska, Bosnia, DANE MALESEVIC,
Minister of Education and Culture of Republic of Srpska, Bosnia, STEVO PASALIC, Rector of the University
of East Sarajevo, Bosnia, MILICA PETROVIC, Dean of the Faculty of Agriculture, University of Belgrade,
Serbia, MAURIZIO RAELI, Director of the Mediterranean Agronomic Institute of Bari, Italy, MARIO T.
TABUCANON, President of the International Society of Environment and Rural Development, Japan,
FOKIAON K. VOSNIAKOS, President of the Balkan Environmental Association (B.EN.A), Greece,
MUSTAFA SAHIN, Rector of the Selcuk University, Turkey, ALEKSEY ANDREEYV, Rector of the Perm State
Agro-Technological University, Russia, NIKOLAY |. BUKHTOYAROV, Rector of the Voronezh State
Agricultural University named after Peter The Great, Russia, ANTANAS MAZILIAUSKAS, Rector of the
Aleksandras Stulginskis University, Lithuania, BARBARA HINTERSTOISSER, Vice-Rector of the University
of Natural Resources and Life Sciences (BOKU), Austria, JOSE SERGIO BARRALES DOMINGUEZ, Rector
of the Chapingo Autonomous University, Mexico,. HANY EL-SHEMY, Dean of the Faculty of Agriculture,
Cairo University, Egypt, SORIN MIHAI CIMPEANU, Rector of the University of Agronomic Sciences and
Veterinary Medicine of Bucharest, Romania, FRANCESCO TElI, Director of the Department of Agricultural,
Food and Environmental Sciences, University of Perugia, Italy, MOHSEN BOUBAKER, Director of the High
Institute of Agronomy of Chott Meriem, Sousse, Tunisia, SEYED HAMIDREZA SADEGHI, Professor at
Tarbiat Modares University and the President of the Watershed Management Society of Iran, Iran, IVAN
YANCHEV, Director of the Institute of Animal Science- Kostinbrod, Bulgaria, SRDJAN LALIC, Dean of the
Faculty of Economics Brcko, Universtiy of East Sarajevo, Bosnia and Herzegovina, MIOMIR JOVANOVIC,
Dean of the Biotechnical Faculty, University of Podgorica, Montenegro, SNEZANA JANKOVIC, Director of
the Institute for Science Application in Agriculture, Serbia, SASA ORLOVIC, Director of the Institute of
Lowland Forestry and Environment, Serbia, BRANKO KOVACEVIC, President of the Academy of Engineering
Sciences of Serbia, Serbia, VOJISLAV TRKULJA, Director of Agricultural Institute of Republic of Srpska -
Banja Luka, Bosnia and Herzegovina, BRANKA KRESOVIC, Director of the Maize Research Institute “Zemun
Polje”, Serbia, SVETLANA BALESEVIC-TUBIC, Director of the Institute of Field and Vegetable Crops,
Serbia, NEDELJKO TICA, Dean of the Faculty of Agriculture, University of Novi Sad, Serbia, RODNE
NASTOVA, Director of the Institute for Animal Science, Skoplje, Macedonia, RADOVAN PEJANOVIC,
President of Balkan Scientific Association of Agricultural Economics, Serbia, JONEL SUBIC, Director of the
Institute of Agricultural Economics, Serbia

SCIENTIFIC COMMITTEE
DUSAN KOVACEVIC, Faculty of Agriculture, University of Belgrade, Serbia, WILLIAM MEYERS, Howard
Cowden Professor of Agricultural and Applied Economics, University of Missouri, USA, JOHN BRAYDEN,
Norwegian Agricultural Economics Research Institute (NILF), Norway, STEVE QUARIE, Visiting Professor,
School of Biology, Newcastle University, United Kingdom, ANDREAS MELCHER, CDR, University of
Natural Resources and Life Sciences (BOKU), Vienna, Austria, DANI SHTIENBERG, full professor,
Department of Plant pathology and Weed Research, ARO, the Volcani Center, Bet Dagan, Israel, THOMAS G.
JOHNSON, University of Missouri — Columbia, USA, DIETER TRAUTZ, University of Applied Science,
Germany, MACHITO MIHARA, Tokyo University of Agriculture, Japan, MARKUS SCHERMER, Department
of Sociology, University of Innsbruk, Austria,. JORGE BATLLE-SALES, Department of Biology, University of
Valencia, Spain, SERGEI ELISEEV, Vice-Rector for Research and Innovations, Perm State Agro-Technological
University, Russia, RICHARD BARICHELLO, Faculty of Land and Food Systems, University of British
Columbia, Canada, NOVO PRZULJ, Faculty of Agriculture, University of Banjaluka, Bosnia and Herzegovina,
TATIANA SIVKOVA, Faculty for Veterinarian Medicine and Zootechny, Perm State Agro-Technological
University, Russia, ADRIANO CIANI, Department of Agricultural, Foods and Environmental Sciences, Perugia
University, Italy, ALEKSEJ LUKIN, Voronezh State Agricultural University named after Peter The Great,
Russia, MATTEO VITTUARI, Faculty of Agriculture, University of Bologna, Italy, SEYED MOHSEN
HOSSEINI, Faculty of Natural Resources, Tarbiat Modares University, Iran, ARDIAN MACI, Faculty of
Agriculture and Environment, Agricultural University of Tirana, Albania, REGUCIVILLA A. POBAR, Bohol
Island State University, Philippines, SUDHEER KUNDUKULANGARA PULISSERY, Kerala Agricultural
University, India, EPN UDAYAKUMARA, Faculty of Applied Sciences, Sabaragamuwa University, Sri Lanka,
VLADIMIR SMUTNY, full professor, Mendel University, Faculty of agronomy, Czech Republic, FRANC
BAVEC, full professor, Faculty of Agriculture and Life Sciences, Maribor, Slovenia, JAN MOUDRY, full
professor, Faculty of Agriculture, South Bohemia University, Czech Republic, STEFAN TYR, full professor,
Faculty of Agro-biology and Food Resources, Slovakia, NATALIJA BOGDANOV, Faculty of Agriculture,
University of Belgrade, Serbia, SABAHUDIN BAJRAMOVIC, Faculty of Agriculture and Food Sciences,
University of Sarajevo, Bosnia, FRANCESCO PORCELLI, University of Bari Aldo Moro, Italy, VASILIJE
ISAJEV, Faculty of Forestry, University of Belgrade, Serbia, ELAZAR FALLIK, Agricultural Research
Organization (ARO), Volcani, Israel, JUNAID ALAM MEMON, Pakistan Institute of Development Economics,
Pakistan, HIROMU OKAZAWA, Faculty of Regional Environment Science, Tokyo University of Agriculture,
Japan, PANDI ZDRULI, Land and Water Resources Department; IAMB, Italy, MLADEN TODOROVIC, Land
and Water Resources Department; IAMB, Italy, HAMID EL BILALI, CDR, University of Natural Resources



and Life Sciences (BOKU), Vienna, Austria, LORENZ PROBST, CDR, University of Natural Resources and
Life Sciences (BOKU), Vienna, Austria, MOHSEN BOUBAKER, High Institute of Agronomy of Chott
Meriem, Sousse, Tunisia, NOUREDDIN DRIOUECH, Coordinator of MAIB Alumni Network (FTN),
Mediterranean Agronomic Institute of Bari, Italy, ION VIOREL, University of Agronomic Sciences and
Veterinary Medicine of Bucharest, Romania,. CHULEEMAS BOONTHAI IWAI, Faculty of Agriculture, Khon
Kaen University, Thailand, WATHUGE T.P.S.K. SENARATH, Department of Botany, University of Sri
Jayewardenepura, Colombo, Sri Lanka, HAMADA ABDELRAHMAN, Soil Science Dept., Faculty of
Agriculture, Cairo University, Egypt, MAYA IGNATOVA, Agricultural Academy — Sofia, Bulgaria, IOANNIS
N. XYNIAS, School of Agricultural Technology & Food Technology and Nutrition, Western Macedonia
University of Applied Sciences, Greece, LALITA SIRIWATTANANON, Faculty of Agricultural Technology,
Rajamangala University of Technology Thanyaburi (RMUTT), Thailand, MOHAMMAD FAROOQUE
HASSAN, Shaheed Benazir Bhutto University of Veterinary & Animal Sciences Sakrand, Sindh, Pakistan,
IVAN SIMUNIC, Department of amelioration, Faculty of agriculture, University of Zagreb, Croatia, ABID
HUSSAIN, International Centre for Integrated Mountain Development (ICIMOD), Nepal, AMRITA GHATAK,
Gujarat Institute of Development Research (GIDR), India, NASER SABAGHNIA, University of Maragheh,
Iran, MONICA PAULA MARIN, Department for Animal Husbandry, University of Agronomic Sciences and
Veterinary Medicine of Bucharest, Romania, PENKA MONEVA, Institute of Animal Science - Kostinbrod,
Bulgaria, MOSTAFA K. NASSAR, Animal husbandry Dept., Faculty of Agriculture, Cairo University, Egypt,
MARTA BIRKAS, full professor, St. Istvan University, Godollo — Hungary, ANDRZEJ KOWALSKI, Director
of the Institute for Agricultural and Food Economy, Warzawa-Poland, YALCIN KAYA, The Director of the
Plant Breeding Research Center, University of Trakya, Turkey, SANJA RADONJIC, Biotechnical Faculty,
University of Montenegro, Montenegro, IONELA DOBRIN, Department for Plant Protection, University of
Agronomic Sciences and Veterinary Medicine of Bucharest, Romania, INOCENCIO BUOT JR., Institute of
Biological Sciences, College of Arts and Sciences, University of the Philippines Los Banos, Philippines,
KAROL WAJSZCZUK, Poznan University of Life Sciences, Poland, REDOUANE CHOUKR-ALLAH,
International Center for Biosaline Agriculture (ICBA), United Arab Emirates, MOHAMMAD AL-MAMUN,
Department of Animal Nutrition, Bangladesh Agricultural University, Bangladesh, ANUCHA
WITTAYAKORN-PURIPUNPINYOO, School of Agriculture and Co-operatives, Sukhothai Thammathirat
Open University, Nonthaburi, Thailand, NEDELJKA NIKOLOVA, Institute for Animal Science, Ss. Cyril and
Methodius University in Skopje, Republic of Macedonia, IGNACIO J. DIAZ-MAROTO, High School
Polytechnic, University of Santiago de Compostela, Spain, NIDAL SHABAN, University of Forestry Sofia,
Bulgaria, YOUSSIF SASSINE, Lebanese University Beirut, Lebanon, MOHAMMADREZA ALIZADEH, Rice
Research Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO), Rasht, Iran,
CAFER TOPALOGLU, Faculty of Tourism, Mugla Sitki Kocman University, Turkey, SEYED HAMIDREZA
SADEGHI, Faculty of Natural Resources, Tarbiat Modares University, Iran, NOUREDDINE DJEBLI,
Department of Biology, Faculty of Natural Sciences and Life, Mostaganem University, Algeria, MOHSEN
MOHSENI SARAVI, University of Teheran and Member of WMSI Management Board, Iran, MAHMOOD
ARABKHEDRI, Soil Conservation and Watershed Management Research Institute and Member of WMSI
Management Board, Iran, ATAOLLAH KAVIAN, Sari Agricultural Science and Natural Resources University
and Member of WMSI Management Board, Iran, TUGAY AYASAN, East Mediterranean Agricultural
Research Institute, Adana, Turkey, SAKINE OZPINAR, Department of Farm Machinery and Technologies
Engineering, Faculty of Agriculture, Canakkale Onsekiz Mart University, Canakkale, Turkey, SHEREIN
SAEIDE ABDELGAYED, Faculty of Veterinary Medicine, Cairo University, Cairo, Egypt, KRISHNA
PRATAP SINGH, College of Agriculture, G. B. Pant University of Agriculture & Technology, India, SRDJAN
LALIC, Faculty of Economics Brcko, University of East Sarajevo, Bosnia and Herzegovina, ZELJKO VASKO,
Faculty of Agriculture, University of Banja Luka, Bosnia and Herzegovina, KUBILAY BASTAS, Department of
Plant Protection, Faculty of Agriculture, Selcuk University, Turkey, EMNA ABDELLATIF EP. MEDDEB,
National Agricultural Institute, Tunisia, BRANKA KRESOVIC, Director of the Maize Research Institute
“Zemun Polje”, Serbia, KOSANA KONSTATINOV, Academy of Engineering Sciences of Serbia, Serbia,
SNEZANA MLADENOVIC-DRINIC, Maize Research Institute “Zemun Polje”, Serbia, NEBOJSA
MOMIROVIC, Faculty of Agriculture, University of Belgrade, Serbia, VELIBOR SPALEVIC, Faculty of
Philosophy, Geography, University of Montenegro, ZORAN JOVOVIC, Biotechnical Faculty, University of
Montenegro, Montenegro, VLADIMIR VUKADINOVIC, full professor, Faculty of Agriculture, University of
Osijek, Croatia, DANIJEL JUG, associate professor, Faculty of Agriculture, University of Osijek, Croatia,
VLADO KOVACEVIC, full professor, Faculty of Agriculture, University of Osijek, Croatia, MILAN
MARKOVIC, Biotechnical Faculty, University of Montenegro, Montenegro, ZELJKO DOLIJANOVIC, Faculty
of Agriculture, University of Belgrade, Serbia, DEJAN STOJANOVIC, Institute of Lowland Forestry and
Environment, Serbia, DOBRIVOJ POSTIC, Institute for plant protection and environment, Belgrade, Serbia,
SRDJAN STOJNIC, Institute of Lowland Forestry and Environment, Serbia



ORGANIZING COMMITTEE

VESNA MILIC, Faculty of Agriculture, University of East Sarajevo, Bosnhia, DEJAN BOKONJIC, Vice rector
of the University of East Sarajevo, Bosnhia, DEJANA STANIC, Dean of the Faculty of Agriculture, University of
East Sarajevo, Bosnia, ROBERTO CAPONE, Mediterranean Agronomic Institute of Bari, Italy, ROSANNA
QUAGLIARIELLO, Mediterranean Agronomic Institute of Bari, Italy, NOUREDDIN DRIOUECH, Coordinator
of MAIB Alumni Network (FTN), Mediterranean Agronomic Institute of Bari, Italy, ALEKSANDRA
DESPOTOVIC, Biotechnical Faculty Podgorica, University of Montenegro, Montenegro, MILIC CUROVIC,
The journal “Agriculture and Forestry”, Biotechnical Faculty Podgorica, University of Montenegro, Montenegro,
ANA MARJANOVIC JEROMELA, Institute of Field and Vegetable Crops, Serbia, OKSANA FOTINA,
International Relations Center, Perm State Agro-Technological University, Russia, TATIANA LYSAK,
International Relations Office, Voronezh State Agricultural University named after Peter The Great, Russia,
ANASTASIJA NOVIKOVA, Aleksandras Stulginskis University, Lithuania, TEODORA POPOVA, Institute of
Animal Science - Kostinbrod, Bulgaria, MEHMET MUSA OZCAN, Faculty of Agriculture, Selguk University,
Turkey, SRDJAN LALIC, Faculty of Economics Brcko, University of East Sarajevo, Bosnia and Herzegovina,
NIKOLA PACINOVSKI, Institute for Animal Science, Ss. Cyril and Methodius University in Skopje, Republic
of Macedonia, ABDULVAHED KHALEDI DARVISHAN, Faculty of Natural Resources, Tarbiat Modares
University, Iran, HAMADA ABDELRAHMAN, Soil Science Dept., Faculty of Agriculture, Cairo University,
Egypt,. ECATERINA STEFAN, University of Agronomic Sciences and Veterinary Medicine of Bucharest,
Romania, JEERANUCH SAKKHAMDUANG, The International Society of Environmental and Rural
Development, Japan, RAOUDHA KHANFIR BEN JENANA, High Institute of Agronomy of Chott Meriem,
Sousse, Tunisia, ERASMO VELAZQUEZ CIGARROA, Department of Rural Sociology, Chapingo
Autonomous University, Mexico, VEDRAN TOMIC, Institute for Science Application in Agriculture, Serbia,
MILAN STEVANOVIC, Maize Research Institute “Zemun Polje”, Serbia, ANDREJ PILIPOVIC, Institute of
Lowland Forestry and Environment, Serbia, NIKOLA PUVACA, Faculty of Economics and Engineering
Management University of Business Academy, Serbia, MORTEZA BEHZADFAR, Tarbiat Modares University,
Tehran, Iran, BRANISLAVKA JANJIC, Agricultural Institute of Republic of Srpska - Banja Luka, Bosnia,
BILJANA GRUIJIC, Institute of Agriculture Economics, Serbia, MARKO GUTALJ, Faculty of Agriculture,
University of East Sarajevo, Boshia, MILAN JUGOVIC, Faculty of Agriculture, University of East Sarajevo,
Bosnia, IGOR DJURDIJIC, Faculty of Agriculture, University of East Sarajevo, Bosnia, MILENA
STANKOVIC, Faculty of Agriculture, University of East Sarajevo, Boshia, STEFAN STJEPANOVIC, Faculty
of Agriculture, University of East Sarajevo, Bosnia, STEFAN BOJIC, Faculty of Agriculture, University of East
Sarajevo, Bosnia, TANJA JAKISIC, Faculty of Agriculture, University of East Sarajevo, Bosnia, TIJANA
BANJANIN, Faculty of Agriculture, University of East Sarajevo, Bosnia, SINISA BERJAN, Faculty of
Agriculture, University of East Sarajevo, Bosnia, General secretary



PREFACE
A Word from the Editor-in-Chief
Dear colleagues,

In your hands are the Proceedings of the 9" International Scientific Agricultural Symposium
“AGROSYM 2018 held on 4-7 October 2018 in Jahorina, Bosnia and Herzegovina. The
Symposium gathers about 1200 participants from 85 different countries and organizers
received over 1200 abstracts/full papers. Symposium themes covered all branches of
agriculture and were divided into seven sessions: 1) Plant production, 2) Plant protection and
food safety, 3) Organic agriculture, 4) Environmental protection and natural resources
management, 5) Animal husbandry 6) Forestry and Agro-forestry, and 7) Rural Development
and Agro-economy.

In the plenary lectures was presented the importance of new information and communication
technologies for agriculture in the 21% century and biological protection in plant production.
Furthermore, a particular attention was devoted to avoiding knowledge waste through
networking and partnership.

Agriculture has a complex relationship with natural resources and the environment, thus
attributing specific environmental effects to agriculture is difficult and not fully understood.
Today, it is obvious that conventional methods of agricultural production, in addition to
providing sufficient food and other products, have led to a number of negative impacts,
including direct or indirect effects on human health. Excessive use of agrochemicals can
cause various disorders in the biological equilibrium of agroecosystems and beyond. These
negative impacts raise serious questions about long-term sustainability of high-input
agriculture. Measures to protect soil and water in agriculture include comprehensive and
complex undertakings and pre-planned measures. These problems are a constant reason for
‘popularisation’ of all ecological trends in agriculture (e.g. organic agriculture, permaculture,
biodynamic agriculture, conservation agriculture, regenerative agriculture, integrated farming,
agroecology, etc.). Meanwhile, there are also calls for a genuine, deep transformation of agro-
food systems that goes beyond ‘ecologisation’ of agricultural production. All these
developments in agricultural research field, as well their implications on farmers’ fields, were
discussed during the 4 days of AGROSYM 2018.

All papers included in the Proceedings were peer-reviewed. Full texts of the accepted
contributions are available in electronic form on AGROSYM  website
(http://agrosym.unssa.rs.ba).

| hope that the Proceedings will be useful to many agriculturalists and to those engaged in
related fields and enable better collaboration of scientists, researchers and producers.

Many thanks to all the authors, reviewers, session moderators and colleagues for their help in
editing the Proceedings “AGROSYM 2018”. Special thanks go to all co-organizers for their
unselfish collaboration and comprehensive support.

East Sarajevo, 07" October 2018

p \p e

Prof. Dusan Kovacevié¢, Editor-in-Chief
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QUALITY OF THE POMEGRANATES VARIETIES “HICAZ” AND
“KARAMUSTAFA” FROM THE REGION OF MACEDONIA

Violeta DIMOVSKA*, Fidanka ILIEVA, Sanja KOSTADINOVIC VELICKOVSKA, Ljupco
MIHAJLOV, Biljana KOVACEVIC, Zorica LELOVA

Faculty of Agriculture, University “Goce Deléev”, Krste Misirkov bb, 2000 Stip, Macedonia
*Corresponding author:violeta.dimovska@ugd.edu.mk

Abstract

Pomegranates are valuable fruits due to the high level of anthocynanins in juice and phenolic
compounds responsible for antimicrobial activity of pomegranate peel. Significant amounts
of phenolic acids, vitamin C and other polyphenolics are responsible for health benefits of the
consumers. The objects of our study was the impact of variety on the quality of pomegranates
grown in the region of Macedonia. More precisely, morphological parameters for fruits and
chemical characteristics of pomegranate juice were significantly affected to the variety of
pomegranates. Morphological parameters, in particular fruit weight, fruit height, equatorial
and calix diameter favorited “Hicaz” variety in comparison to autochthonous “Karamustafa”
variety of pomegranates. Furthermore, the pH value of fruit juice, the level of phenolic acid
and percentage of glucose and fructose indicate significant differences between varieties. The
quantity of anthocyanins (537 mg/L), catechins (50 mg/L) and total phenolic compounds
(3367 mg/L) indicated higher quality of pomegranate juice from ‘“Hicaz”’pomegranate
variety. The effect of pasteurization did not influenced significantly to the quality of
pomegranate juices from both varieties.

Key words: pomegranate juices, morphological parameters, total phenolic compounds,
anthocyanins, catechins

Introduction
Pomegranates are valuable fruits due to the level of anthocynanins in juice and phenolic
compounds responsible for antimicrobial activity of pomegranate peel (Dimovska et al.,
2018). Significant amounts of phenolic acids, vitamin C and other polyphenolics are
responsible for health benefits of the consumers (Dimovska et al., 2017).
Pomegranates are native from Persia and it is believed that the origin is in Central Asia. The
morphological changes might have occurring during domestication and the most indicative
changes are usually notice on flower, rind and aril colour, fruit size, percentage of sugar and
organic acids as well as quality of the seeds (Teixeria da Silva et al., 2013)
The objects of our study were the impact of variety on the quality of pomegranates grown in
the region of Macedonia. More precisely, this study examined the effect of variety on
morphological parameters for fruits and chemical characteristics (Brix, pH, organic acid, total
phenolic compounds, catechins and anthocyanins) of pomegranate juice from the autochthons
varieties “Karamustafa” and “Hicaz”.

Materials and Methods
Sample preparation
The sampled fruits were selected randomly in order to separate three replicates for analysis,
using 20 kg per repetition and cultivar. Pomegranates were weighed, cut in halves, and arils
were hand separated from the pith avoiding contamination by components in membranous
walls (septum). Juices of each culivar were obtained by pressure of arils and weighed to
determine the juice yield. Samples of freshly prepared juice from both varieties (“Hicaz” and
“Karamustafa’) were stored frozen one year (—20 °C) until have been analyzed.
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Physical properties

Size of the randomly selected 100 dried arils was determined from the axial dimensions of
arils. Length was measured using a digital caliper at the accuracy of 0.01 mm. Weight of the
hundred dried arils was determined by randomly selecting five samples and weighing in an
electronic balance of 0.001 g sensitivity.

Chemical analyses

For determination of titratable acidity (TA), 2 ml of fresh juice was diluted with 70 mL of
distilled water and titrating with 0.1 M NaOH to an end point of pH 8.2 using a Metrohm 862
compact titrosampler (Herisua, Switzerland). The results were expressed as percentage of
citric acid (% CA). Total soluble solids (TSS, °Brix) was measured using a digital
refractometer (Atago, Tokyo, Japan) calibrated with distilled water. The pH values were
determined at room temperature using a calibrated pH meter (Crison, Model 00924,
Barcelona, Spain). All measurements were made by three repetitions

The total phenolic content of pomegranate juices was determined with Folin—Ciocalteau
reagent. For each sample, 50 pL of diluted (1:5) oil extract were added to 750 pL water and
50 uL of Folin—Ciocalteu reagent. The solution with total volume of 850 uL was incubated in
the dark for 5 min. Then, 150 pL of 20% sodium carbonate solution was added and samples
were incubated in the dark for 1 h. Reference solution was prepared with distilled water
instead pomegranate juice and treated with the Folin—Ciocalteu reagent in the same way as
the assayed samples. The samples turned to a blue colour with different degrees, depending
on the content of phenolic compounds in the samples. The absorbance at 765 nm was
recorded against the absorbance of the reference solution. The color intensity was measured
spectrophotometrically by UV/VIS spectrophotometer (Shimadzu 1800, Shimadzu
corporation, Kyoto, Japan). Determination of monomeric anthocyanins was performed by the
colorimetric method of Singleton and Rossi (1965). The measurements were performed by
three repetitions

Results and discussion

The chemical parameters of the samples of pomegranate juices from two varieties are
presented in Table 1. As we can see, there is no significant difference between results
obtained for Brix and pH for both pomegranate varieties. Furthermore, there is no statistical
difference between pasteurized and fresh pomegranate juices. On the other hand, there is
significant difference between the level of organic acids, monomeric anthocyanins, total
phenolic compounds (TPC) and total catechins which were higher for “Hicaz” variety in
comparison to “Karamustafa” variety.

Data from physical and morphological characterization of pomegranates from “Hicaz” and
“Karamustafa” varieties from 2016 and 2017 vintage years are presented in Tables 2 and 3.
The pomegranates from “Hicaz” variety had higher average fruit weight. Percentages of grain
and peel were higher for “Karamustafa” variety as well as weight of 100 berries and
percentage of skin. The percentage of carpels was more than double for “Hicaz” variety as
well as equatorial and calyx diameter and fruit height with and without calyx (Table 3).
Pomegranates from “Karamusfata” variety had reddish yellow colour of the fruit and pink
colour of the fruit juice. On the other hand, pomegranates from “Hicaz” variety had reddish
colour of the fruit and dark pink colour of the fruit juice (Table 1 and Fig.1.). The average
fruit weight of pomegranates from “Hicaz” variety was the same as “Chioukhi” variety of
pomegranates from Morocco. On the other hand, calix diameter for “Hicaz” variety of
pomegranates was similar to Moroccanish “Ounk Hmam” variety and calyx for
“Karamusfata” variety was more similar to some Spanish varieties of pomegranates [5].
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Table 1. Chemical parameters of pasteurized and fresh pomegranate juice

Total phenolic

Organic  compounds Total
Brix pH acids (TPC) Total catechins antocyanins
Pomegranate juice g/l mg/l GAE mg/l TCE mg/I|
Karamustafa (fresh) 17 3.05 5.4 2038 22.91 117.31
Hicaz (fresh) 16 3.04 29.6 3367 50.1 537.13

Fig.1. Pomegranate seeds from “Hicaz” (a) and “Karamustafa” variety (b)
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Table 2. The technological characteristics of pomegranate fruits
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2016 | | 525.00 50.24 25.95 4 30.37 0.49 15.59 45.21
Hicaz I 368.75 50.85 31.36 3 32.50 0.78 14.91 46.08 Reddish | Dark
1 283.75 50.92 31.72 3 28.12 0.70 15.77 45.49 pink
2017 | 1 398.90 50.74 25.41 45 28.61 1.61 12.05 45.26
I 340.44 47.42 24.30 4.0 29.32 1.74 14.84 45,58 Reddish | Dark
1T 240.77 50.35 23.35 35 23.41 1.74 13.04 47.21 pink
2016 | | 285.43 53.85 42.14 3 27.86 1.50 8.10 48.26
I 235.00 51.06 35.56 2.5 27.86 2.13 6.08 46.48 Reddish | Pink
Karamustafa I 198.28 53.31 37.10 2.5 29.28 2.37 7.20 48.76 yellow
2017 | |1 370.12 64.19 22.55 2.5 33.12 0.55 5.70 50.70
I 246.06 61.58 21.19 2.5 35.39 0.90 5.19 51.00 Reddish | Pink
1T 225.76 55.86 19.56 2.8 37.63 1.00 5.24 49.25 yellow
Table 3. The morphological characteristics of the fruits
Variety Year Repetition Fruit weight D1 (mm) D2 (mm) L1 (mm) L2 (mm) L3 (mm)
(9)
2016 I 525.00 101.0 26.8 90.3 101.6 27.1
I 368.75 90.0 23.3 80.6 87.6 26.1
1T 283.75 84.7 18.2 75.0 85.2 25.3
Hicaz 2017 I 398.90 93.6 21.8 82.2 98.6 33.0
Il 340.44 87.1 24.5 78.0 93.6 26.0
1T 240.77 77.4 23.0 67.1 79.0 24.0
2016 I 285.43 84.8 17.7 73.3 87.3 29.3
I 235.00 80.0 18.9 70.8 82.9 28.1
1T 198.28 75.5 16.5 66.1 80.2 27.0
2017 I 370.12 91.3 14.2 82.1 94.6 25.7
Karamustafa [l 246.06 79.1 11.9 96.6 79.5 25.0
1T 225.76 79.0 11.0 67.3 74.6 25.1

D1-equatorial diameter, D2 — calyx diameter, L1 — fruit height without calyx , L2 — total fruit height, L3 — calyx height,
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Conclusion

The purpose of the present study was to evaluate the morphological, physical and chemical
parameters, in particular organic acids, total phenolic content (TIC), catechins and
anthocyanins in two varieties of pomegranates juices from the region of Macedonia. The
lower level of phenolic compounds and acids as well as catechins and anthocyanins had
pomegranate juice from the autochtonous variety “Karamustafa” and the higher level had the
pomegranate juice obtained from “Hicaz” variety. Based on the explanation above, we can
summarize that pomegranate juice from “Hicaz” wvariety is enough rich source with
polyphenolic compounds. Finally, we recommend the juice from this pomegranate variety for
further investigation in order to identify and quantify the level of polymer compound and
other valuable bioactive compounds with significant impact on human health.
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