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rosemary) on production and slaughter indicators in broiler chickens. Acta
Agriculturae Serbica, 25 (50): 149-152. ISSN 0354-9542.

2. Filipovi¢, B., Petkovi¢, M., Filipovi¢é, J., Purovié, I., Mileti¢, N., Radovanovié, J., M24
Filipovi¢, I. (2021): Nutritional attributes of wheat bread fortified with convectively
dried chokeberry powder, Acta Agriculturae Serbica, 26 (51), 55-62.
https://doi.org/10.5937/AASer2151055F

3. Purovié V., Mandi¢ L., Mijatovi¢c M., Mileti¢ N., Radovanovi¢ M., Mladenovi¢ M24
J., Pesakovi¢ M., Duki¢ D. (2022): Comparative analysis of antibacterial and
antioxidant activity of three different types of honey. Acta Agriculture Serbica, 27
(54), 115-121.



https://doi.org/10.5937/AASer2151055F

M30 - 36opanum Mel)yHApOAHUX HAYYHHUX CKYIOBa

M31 - IlpenaBame 1o MO3UBY ca Mel)yHAPOIHOT CKyNa IITAMIAHO Y HeJTUHU (HEOMXO0THO

MO3UBHO MMUCMO)

1. Petkovié, M., Lukyanov, A., Mileti¢, N., Studennikova, S., Filipovi¢, V. (2021):
Microwave dehydration of potato slices and assessment of energy efficiency,
International Conference "Energy Efficiency and Energy Saving in Technical
Systems”  EEETS-2021, E3S Web of Conferences, 279, 01018
https://doi.org/10.1051/e3sconf/202127901018

2. Petkovi¢, M., Lukyanov, A., Rudoy, D., Mileti¢, N., Purovi¢, 1., Filipovi¢, V.
(2021): Energy consumption and dehydration parameters of carrot microwave
drying, International scientific-technical conference "Dynamics of Technical
Systems — 2021".

M33 - Caonmreme ca Mel)yHapoaHOT cKyNa INTAMIIAHO Y LEeJIHHH

1. Kuréubié, V.S., Maskovi¢ P., Petrovi¢, T.R., Lazi¢, S.M., Pukié¢, D.A., 1li¢ Z.,
Pokovi¢, R.D., Petrovi¢, M.Z. (2019): Antiviral activity in vitro of five selected
indigenous plants against bovine herpes virus-1 (BHV-1) and bovine viral diarrhoea
virus (BVDV). 1st International Symposium Modern Trends in Agricurtural Production
and Environmental Protection, July 02-05, 2019, Tivat, Montenegro. Balkans Scientific
Center of the Russian Academy of Natural Sciences, Belgrade.

2. Mitrovi¢, O.V., Popovi¢, B.T., Mileti¢, N.M., Leposavi¢, A.P., Kori¢anac, A.
(2019): Effect of drying on the change of sugar content in plum fruits. Book of
Proceedings of X International Scientific Agriculture Symposium ‘AGROSYM 2019°.
Jahorina, Republic of Srpska, Bosnia and Herzegovina.

3. Doskovié, V., Bogosavljevi¢-Boskovié, S., Peri¢, L., Skrbi¢, Z., Rakonjac, S.,
Petricevi¢, V. (2019): Meat quality of broilers in an extended fattening period.
Proceedings of the 12th International Symposium ,Modern Trends in Livestock
Production”, October 9-11, 2019, Belgrade, Serbia. Institute for Animal Husbandry,
Belgrade.

4. Milovanovié, V.M., Petrovi¢, Z.D., Simijonovi¢, D.M., Petrovi¢, V.P., Brankovi¢, J.
(2019): Antioxidant - activity of chromeno-pyrimidine fused heterocycles obtained in
green reaction. Proceedings of ISER 210th International Conference M33. Florence.

5. Simijonovi¢, D.M., Petrovi¢, Z.D., Radojevi¢, 1.D., Comi¢, Lj.R., Petrovi¢, V.P.,
Milovanovié, V.M. (2019): Antimicrobial activity of substituted pyrazoles. Proceedings
of ISER 210th International Conference. Florence Italy.

6. Filipovi¢, V., Petkovi¢, M., Filipovi¢, I., Filipovi¢, J. (2019): Modelling energy
savings in chicken meat osmotic dehydration process. E3S Web of Conferences, 104,
01005-01005. https://doi.org/10.1051/e3sconf/201910401005

7. Donskoy D., Vernezi M., Katin O., Goryanina K., Studennikova S., Petkovi¢, M.
(2019): Study of the influence of the basic spectra of discrete light sources on the seeds
of greenhouse cultures. 10P Conference Series: Materials Science and Engineering.
https://doi.org/10.1088/1757-899X/680/1/012009

8. Donskoy, D., Lukyanov, A., Kmouka, E., Petkovié, M. (2019): Research of the
effect of discrete light sources on seeds of vegetable and green cultures and the
possibility of their approximation to modified sunlight.
https://doi.org/10.1109/EWDTS.2019.8884391
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9. Vlgji¢, S.A., Tli¢i¢, RM., Masirevi¢ S., Gvozdanovi¢-Varga, J.M., Pukié, D.A.,
Bugarski D., Purovi¢, V.M. (2019): The sensitivity of Xanthomonas campestris pv.
Campestris against bacteriophages isolated from soil. 1st International Symposium:
Modern Trends in Agricultural Production and Environmental Protection. Balkanski
centar Ruske akademije prirodnih nauka, Tivat.

10. Doskovié, V., Bogosavljevié-Boskovié, S., Skrbi¢, Z., Luki¢, M., Rakonjac, S.,
Petricevi¢, V. (2020): Effect of protease added in food on chicken carcase quality. Book
of Proceeding of XI International Scientific Agriculture Symposium "Agrosym 2020",
Jahorina, October 08 - 09: 829-834. ISBN 978-99976-787-5-1

11. Filipovi¢, V., Petkovié¢, M., Filipovi¢, J., Mileti¢, N., Durovié, I., Radovanovic, J.,
Lukyanov, A. (2020): Chokeberry thin layer convective drying process modeling and
energy efficiency estimation, IOP Conf. Series: Materials Science and Engineering 900
(2021) 012001, IOP Publishing. https://doi.org/10.1088/1757-899X/900/1/012001

12. Petkovié¢, M., Filipovi¢, V, Filipovi¢, I, Lukyanov, A., Studennikova, S.,
Mardasova, E.A. (2021): Modeling of carrot thin layer convective drying process.
Dynamics of Technical Systems (DTS 2020). At: Rostov-on-Don, Russia. I0P Conf.
Series: Materials Science and Engineering 1029 (2021) 012046, IOP Publishing.
https://doi.org/10.1088/1757-899X/900/1/012001

13. Markovié¢, D., Vuji¢i¢, D., Stamenkovi¢, Z., Randi¢, S. (2020): loT Based
Occupancy Detection System with Data Stream Processing and Artificial Neural
Networks, 23rd International Symposium on Design and Diagnostics of Electronic
Circuits & Systems (DDECS), pp. 1-4, April 22-24, 2020, Novi Sad, Serbia, Electronic
ISSN: 2473-2117.

14. boki¢, S., Vuji¢i¢, D., Pesovi¢, U., Randi¢, S., Stoji¢, D., Jovanovi¢, Z., Veskovi¢,
M., Markovi¢, D. (2020): Angular and Jenkins Based System for Remote Execution of
Tasks on Raspberry Pi Cluster, 19th International Symposium INFOTEH-JAHORINA,
pp. 1-4, Mart 18-20, 2020, East Sarajevo, BiH, ISBN: 978-1-7281-4775-8.

15. Markovi¢, D., Vuji¢i¢, D., Pordevi¢, B., Randi¢, S. (2020): Application of image
processing in Fog computing, International scientific conference “UNITECH 20207,
Gabrovo, Bulgaria, November 20-21, 2020. pp. 1-347—-1-351, ISSN 1313-230X.

16. Mladenovi¢ J., Duki¢ D., Mandi¢ L., Semenov A., PeSakovic M., Vesna D.,
Stanojkovi¢-Sebi¢ A. (2021): Behavior and biological transformation of environmental
toxicants in the environment. 3nd International Symposium Modern Trends in
Agricultural Production and Environmental Protection, 1-3 July 2021, Vrnjacka Banja,
Proceedings, 262-266. ISBN 978-86-6042-012-3; http://www.raen-
bnc.info/konferencije/arhiva/Proceedings%20VB%202021.pdf

17. Stojanova M., Puki¢ D., Veskovi¢ S., Mandi¢ L., Maskovi¢ P., Memisi N. (2021):
The influence of Lyophilization conditions on Yeast vitality and Fermentation activity.
3nd International Symposium Modern Trends in Agricultural Production and
Environmental Protection, 1-3 July 2021, Vrnjac¢ka Banja, Proceedings, 166-173. ISBN
978-86-6042-012-3; http://www.raen-bnc.info/konferencije/arhiva/Proceedings%20VB%202021.pdf

18. Vlaji¢ S., Puki¢ D., Mandi¢ L., Veskovi¢ S., Purovi¢, V., Boskovi¢ 1. (2021):
Importance of biological supplements based on Bacillus subtilis. 3nd International
Symposium Modern Trends in Agricultural Production and Environmental Protection,
1-3 July 2021, Vrnjacka Banja, Proceedings, 267-274. ISBN 978-86-6042-012-3;
http://www.raen-bnc.info/konferencije/arhiva/Proceedings%20VB%202021.pdf
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19. Doskovié, V., Bogosavljevi¢-Boskovié, S., Milosevié, B., Skrbi¢ Z., Lukié, M.,
Rakonjac, S., Petricevi¢, V. (2021): Effects of genotype and protease enzyme
supplementation on the primal carcass cuts of chickens. 13" International Symposium
Modern Trends in Livestock Production. Belgrade, Serbia, October 6-8, 2021: 516-523.
ISBN 978-86-82431-77-0

20. Vicic, 1., Petrovic, M.Zi., Stajkovic, S., Cobanovi¢ N., Karabasil, N. (2021):
Seasonal overview of beef meat quality in a small-scale slaughterhouse. IOP Conference
Series: Earth and Environmental Science, Volume 854, 61st International Meat Industry
Conference 26-29 September 2021, Zlatibor, Serbia. Pp 1-5. d0i:10.1088/1755-
1315/854/1/012103.

21. Antonijevi¢, M., Milanovi¢, Z., Simijonovi¢, D., Markovi¢, Z., Bogosavljevi¢-
Boskovi¢, S.(2021): Antioxidative potency and radical scavenging activity of selected
coumarin-hybrids. 1st International Conference on Chemo and Biolnformatics,
Kragujevac, October 26-27, https://doi.org/10.46793/ICCBI21.458A

22. Petkovié, M., Lukyanov, A., Rudoy, D., Kuréubié, V., Purovié, 1., Miletié, N.,
Safarov, J. (2021): Potato thin layer convective dehydration model and energy efficiency
estimation, E3S Web Conf., XIV International Scientific and Practical Conference
“State and Prospects for the Development of Agribusiness - INTERAGROMASH
20217, E3S Web of Conferences, 273, 07028. https://doi.org/10.1051/e3sconf/202127307028

23. Zulpanov, S., Sultanova, S., Sobirova, D., Petkovi¢, M., Safarov, J. (2021): The
result of an experimental study of the processing of silkworm cocoons, E3S Web of
Conferences, International Conference of Young Scientists “Energy Systems Research
20217, 07028. https://doi.org/10.1051/e3sconf/202128907028

24. Filipovi¢, V., Petkovi¢, M., Loncar, B., Ni¢etin, M., Knezevi¢, V. (2021): Modeling
antioxidative activity of osmo-dehydrated in molasses and successively lyophilized
peach, IX International Scientific and Practical Conference “Innovative technologies in
science and education” (“ITSE 2021” Conference), accepted for the publication

25. Mitrovi¢, O., Popovi¢, B., Kandi¢, M., Leposavi¢, A., Mileti¢, N. (2021): The
effects of drying temperature and dipping on prune quality, Il International Symposium
on Fruit Culture along Silk Road Countries, October 2-6, 2017, Trebinje, Bosnia and
Herzegovina, Acta Horticulturae 1308, 241-248.
https://doi.org/10.17660/ActaHortic.2021.1308.34

26. Mitrovi¢, O., Popovi¢, B., Kori¢anac, A., Mileti¢, N., Leposavi¢, A. (2021):
Freezing as a pre-treatment in air drying of plums, XII Int. Symposium on Plum and
Prune Genetics, Breeding and Pomology, September 14-17, 2021, Zlatibor, Serbia, Acta
Horticulturae 1322, 355-362. https://doi.org/10.17660/ActaHortic.2021.1322.49

27.Brankovi¢ J., Milovanovi¢ V., Petrovi¢ Z.D., Petrovi¢ V.P. (2021): Gallic acid
hydrazones: in silico inhibition of thioredoxin reductase, 1* International Conference on
Chemo and Bioinformatics, Kragujevac, Serbia, October 26-27, 2021, Book of
Proceedings pp. 320-323. ISBN 978-86-82172-01. https://doi.org/10.46793/ICCBI21.320B
28. Brankovi¢ J., Milovanovi¢ V., Petrovi¢ V.P. (2021): Cyclooxygenase-2 as in silico
target of phenolic hydrazonetype derivatives, 1% International Conference on Chemo and
Bioinformatics, Kragujevac, Serbia, October 26-27, 2021, Book of Proceedings pp. 324-
327. https://doi.org/10.46793/ICCBI21.324B, ISBN 978-86-82172-01-7

29. Vuji¢i¢, D., Stoji¢, D., Damnjanovi¢ D., Markovi¢, D., Randi¢, S. (2022): ECG
Sensor Measurements with Arduino in Biomedicine Education, 9th International
Scientific Conference Technics and Informatics in Education —TIE 2022, Faculty of
Technical Sciences, Cacak, pp. 148-152. https://doi.org/10.46793/TIE22.148V

10

M33

M33

M33

M33

M33

M33

M33

M33

M33

M33

M33


https://doi.org/10.46793/ICCBI21.458A
https://doi.org/10.1051/e3sconf/202127307028
https://doi.org/10.1051/e3sconf/202128907028
https://doi.org/10.17660/ActaHortic.2021.1308.34
https://doi.org/10.17660/ActaHortic.2021.1322.49
https://doi.org/10.46793/ICCBI21.320B
https://doi.org/10.46793/ICCBI21.324B
https://doi.org/10.46793/TIE22.148V

30. Kuréubi¢ V., Staji¢ S., Mileti¢ N., Petkovi¢ M., Purovi¢ I., Milovanovi¢ V.,
Natural antimicrobial agents: application in food preservation and food born disease
control, 1st International Symposium on Biotechnology, Cacak, Serbia, March 17-18,
2023, Book of Proceedings 357-364. ISBN 978-86-87611-88-7

31. Panteli¢ V., Mileti¢ N., Milovanovi¢ V., Purovi¢ 1., Petkovi¢ M., Lukyanov A.,
Filipovi¢ V., Energy usage and raspberry convective and microwave drying parameters,
1st International Symposium on Biotechnology, Cacdak, Serbia, March 17-18, 2023,
Book of Proceedings 451-456. ISBN 978-86-87611-88-7

32. Panteli¢ V., Mileti¢ N., Milovanovié¢ V., Purovié¢ 1., Petkovi¢ M., The antioxidant
potential of convective and microwave-dried raspberries, 1st International Symposium
on Biotechnology, Cacak, Serbia, March 17-18, 2023, Book of Proceedings 445-450.
ISBN 978-86-87611-88-

33. Milovanovi¢ V., Petrovi¢ M., Kurcubié¢ V., Petkovi¢ M., Mileti¢ N., Purovié¢ 1.
Comparison of cow’s milk with plant-based milk alternatives: selected chemical and
physical analysis, 1st International Symposium on Biotechnology, Cagak, Serbia, March
17-18, 2023, Proceedings, 517-522. ISBN 978-86-87611-88-7

34. Maskovié, J., Paunovié¢, G.,, Maskovié¢, P., 1. Kaplarevi¢: Chemical analysis of
diferent brands of orange juice in Serbian market, 1st International Symposium on
Biotechnology (28th Symposium on Biotechnology with International Participation),
Cacak, 17-18. March 2023.

35. Kurc¢ubié, V., Staji¢, S., Miletié¢, N., Petkovi¢, M.: Insightful application of herbal
extracts in the prevention and treatment of animal diseases and improvement of meat
quality and safety, 1st International Symposium on Biotechnology (28th Symposium on
Biotechnology with International Participation), Ca¢ak, 17-18. March 2023, Proceedings
181-187. ISBN 978-86-87611-88-7.https://doi.ub.kg.ac.rs/doi/zbornici/10-46793-sbt28-181k/
36. Purovié¢, V., Mandié¢, L., IgroSanac, M., Radovanovi¢, M., Pefakovi¢, M.,
Mladenovié, J., Pukié¢, D. (2023): Celery (Apium graveolens L.) as a source of
phytochemicals with antioxidant and antibacterial effects.1® International Symposium
on Biotechnology, 17-18 March 2023. University of Kragujevac, Faculty of Agronomy
Cagak. Proceedings p- 315-322. ISBN 978-86-87611-88-7. doi:
10.46793/SBT28.315DJ.

M34 - Caoniureme ca Mel)yHAPOAHOT CKYIAa IITAMIAHO Y U3BOIY

1. Petrovi¢, V.P., Milovanovié¢, V.M., Simijonovi¢ D., Petrovi¢, Z.D., Markovi¢, Z.
(2019): Experimental and theoretical study of structure and antioxidant activity of some
N’-benzylidene-3,4,5-trihydroxybenzohydrazides. 8th International Conference on
Computational Bioengineering (ICCB2019). Belgrade.

2. Cvetanovi¢, A.D., Maskovi¢, P., Radojkovi¢, M., Vujanovi¢, M., Petronijevi¢, M.,
Adamovié, D., Zekovi¢, Z. (2019): Enzyme-assited mictowave extraction to improve
antimicrobial properties of chamomile. 18th Annual Meeting on Nutrition, Food
Sciences and Diet. Dubai, UAE.

3. Boskovi¢, I., Buki¢, D., Maskovi¢, P., Mandié¢, L. (2020): HPLC Analysis and
Antimicrobial Potential of Plant Extracts. XI International Scientific Agriculture
Symposium " Agrosim 2020", October 8-9., Book of Abstract, p. 220, ISBN 978-99976-
787-4-4, http://agrosym.ues.rs.ba.
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4. Mitrovi¢, V., Nikoli¢, M., Gojkovi¢, M., Determination of volatile fatty acid ethyl
esters in raw spirits obtained from autochthonous plum cultivars using solid phase
microextraction and gas chromatography-mass spectrometry. XII International
Symposium on Plum and Prune, Genetics, Breeding and Pomology. September 14-17,
2021, Zlatibor, Serbia. https://www.plum2020.com/symposium/Program_XII_Plum_Symposium.pdf

5. Maskovi¢ J., Kovalchuk T.: Thermal analysis of platinum(iv) complexes with 0,0’-
dialky! esters of (s,s)-ethylenediamine-n,n’-di-2-(4-methyl)-pentanoic acid, 18" Hellenic
Symposium on Medicinal Chemistry, 25-27 February 2021.

6. Maskovi¢ J., Maskovi¢ P.: Antimicrobial activity of Platinum(IV) complexes with
0,0’-dialkyl esters of (S,S)-ethylenediamine-N,N’-di-2-(4-methyl)-pentanoic acid, 57.
Savetovanje Srpskog hemijskog drustva, Kragujevac, 18-19. jun 2021.

7. Purovi¢ V., Mandi¢ L., Tomi¢ D., Marjanovi¢ M., Puki¢ D., Radovanovi¢ M.
(2022): Microbiological quality of cold pressed pumpkin and walnut oils. Book of
abstracts, XIII International Scientific Agricultural Symposium, "Agrosym 2022",
Jahorina, October 06-09, 2022. Editor in chief Dusan Kovacevi¢, Faculty of Agriculture,
East Sarajevo, 13: 349. ISBN 978-99976- 987-2-8.

8. Maskovi¢ J., Morgan |., Saoud M., Kaluderovi¢ G.: Synthesis, Characterization
and Cytotoxicity of Cu(ll) complex with O,0’-diethyl ester of (S,S)-ethylenediamine-
N,N’-di-2-(4-methyl)-pentanoic acid, 58" Meeting of the Serbian Chemical Society,
Beograd, 9-10. Jun 2022.
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M40 - Hanmonane MoHorpaguje, TeMaTcK 300pHULIM HAIIHOHAJIHOT
3Ha4aja; ypehuBame 300pHUKA

1. Baapumup C. Kyphyouh, Hemama M. Muneruh, Cnasuma b. Crajuh, Mapko M. IleTkoBuh
(2023): 3IPABUJA XPAHA - /lu3aju 1 pa3Boj HAMHPHHIIA ca MTOOOJBIIAHUM (DYHKITHOHATHAM H
HYTPUTHBHUM cBojcTBUMa, (Monorpaduja), ognmyka 6p.71/9 — I, ox 23.01.2023. 3a monorpadujy
je mmaBau (ArpoHomcku (akynarer y Yauky) mobmo pememe 0 CcypuHaAHCHUpamy O
MunucTapcTBa HayKe, TEXHOJOIIKOT pa3Boja M wHOoBammja PemyOnmke CpOuje, mramma ce
ouekyje 10 kpaja 2023. roauHe, Kao U leHa KaTeropu3aluja.

M44 - Ilornassbe y nyoaukauuju M41 = M44

1. Klyuchka, E., P., Petkovic, M. (2021): Vertical Greenhouses Agro-technology- Solution toward
Environmental Problems. In: Manoj Kumar Jhariya, Arnab Banerjee, Ram Swaroop Meena (Eds.)
Ecological Intensification of Natural Resources for Sustainable Agriculture, Springer, Singapore,
pp. 289-340. Huje noonowen 3axmes 3a kamezopusayujy ka MHO, najmarwa xamezopuja je
M44: https://doi.org/10.1007/978-981-33-4203-3 9
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M50 - PagoBu o0jaB/beHM Y HAYYHHM YACONMMCHMA HAIMOHAJIHOI 3Ha4aja,

HAy4YHa KPUTHKA; ypehuBame yaconuca

M51 - Paa y BpXyHCKOM 4aconucy HAIMOHAJIHOT 3HAavYaja

1. Boskovi¢, L., Dukié, D., Mandi¢, L., Maskovi¢, P., Govedarica-Luci¢, A. (2021):
Antioxidant and cytotoxic potential of selected plant species of the Boraginaceae
family. Agriculture and Forestry, 67 (2): 53-61Agriculture and Forestry, 67 (2): 53-61.
ISSN 0554-5579 (Printed) http://www.agricultforest.ac.me/data/20210630-
04%20Boskovic%20et%20al.pdf

2. Milovanovi¢ V.M., Petrovi¢ Z.D., Petrovi¢ V.P., Simijonovi¢ D., Mladenovi¢ M.,
Tomasevi¢ N., Comi¢ Lj.R., Radojevi¢ LD. (2021): In vitro and in silico lipoxygenase
inhibition studies and antimicrobial activity of pyrazolyl-phthalazine-diones,
Kragujevac Journal of Science, 43: 35-52, https://doi.org/10.5937/KgJSci2143035M

3. Popovi¢, B., Nikic¢evi¢, N., Tesevi¢, V., Mitrovi¢, O., Urosevi¢, 1., Miletié, N.,
Koric¢anac, A. (2022): Quality of plum brandy as influenced by specific fermentation
and storage conditions of plum mash. Journal of Mountain Agriculture on the Balkans,
25(4):  176-189.  ISSN1311-0489  (Print); ISSN  2367-8364  (Online)
https://jmabonline.com/en/article/ZJb6tqzE3BZte 71 AlwtH

4. Leposavié, A., Popovi¢, B., Mitrovi¢, O., Kori¢anac, A., Cerovi¢, R., Mileti¢, N.,
Tesevi¢ V. (2022): Volatile components in fruits of raspberry cultivars and selection
grown in Western Serbia. Journal of Pomology, 56(213/214): 109-121. UDC:
634.711:547.9

https://www.institutcacak.org/cvarkov/pdf/vocarstvo/Journal_of Pomology 56 213-214.pdf

5. Filipovi¢, V., Filipovi¢, J., Petkovié¢, M., Pezo, L., Kosuti¢, M., Vucurovi¢, V.
(2022): Acceptability of bread supplemented with yeast extract to consumers. Acta
Agriculturae Serbica, 27 (53), 3-7. https://doi.org/10.5937/AASer2253003F

6. Petkovi¢, M., Mileti¢, N., Kuréubié, B., Lukynov, A., Purovié, 1., Filipovi¢, V.,
Mladenovi¢, V. (2022): Energy consumption and dehydration parameters of
microwave drying of carrot. Acta Agriculturae Serbica, 27(54), 137-142.
https://doi.org/10.5937/AASer2254137P

M53 - Paa y HanimoHa THOM Yaconucy

Stoji¢, D., Vuji¢i¢, D., Damnjanovi¢ B., Markovié¢, D., Randi¢, S. (2022): An
overview of the blockchain consensus mechanisms, Journal of Quality and System
Engineering, 1(2): 47-52. ISSN 2812-975X
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MWUHUCTAPCTBO 3A HAYKY U TEXHONOLLIKA PA3BOJ PENYBITUKE CPEUJE

Mpojekat: "YHAMPEBEWE W PA3BOJ XUIMJEHCKMX W TEXHONOLWKKUX MOCTYMAKA Y
NPOU3BOAHN HAMUPHULIA XUBOTUHCKON MOPEKNA Y LUWIbY NOBUJAHA KBANIUTETHUX U
BE3BE[HUX NMPON3BOAA KOHKYPEHTHUX HA CBETCKOM TPXWULLTY"

EsupeHumonu 6poj npojekra: Il 046009

TEXHUYKO PELLEHE BUTHO NOBOJLLLAHUA MOCTOJETRM NPOU3BON
U TEXHOIOINJA (M84):

»3JTATAPCKU NIyc* CUP
Cwup ca concTBeHoM 3awTUTHOM BakTepujom — Lactococcus lactis ssp. lactis

O6nact: BuoTexHuyke Hayke

Yavak/Hosa Bapow/Beorpap, 2019. roguxe
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Yuusepautet y Kparyjesuy, ArpoHoMcku chakynteT, HYavak,

WUHcTuTyT 32 XurnjeHy u TexHonorujy meca, beorpag

OnwrtuHa Hosa Bapow, Oaersete 3a npuBpeay 1 NokanHW eKOHOMCKU pa3Boj

WUmnek - Cy6oTtuua

HayyHu uHctutyT 3a BetepuHapcto Cpbuje, beorpan

TEXHWYKO PELWEKE BUTHO NOBOJbLUIAHU MOCTOJERU NMPOMU3BOA U
TEXHOJNOIMJA - M84

+~3JIATAPCKW NNycC“ CUP
Cup ca concTBeHOM 3alTUTHOM BakTepujom — Lactococcus lactis ssp. lactis

AyTOopM TEXHWUKOT peluetba:

Ap Bnaaumup Kyphy6uh, BaHpeaHn npothecop, ArpoHoMcki (hakynTeT, Yavak

Op Oparytud Bykuh, pesosHu npodecop, ArpoHomcku dhakynteT, Yavak

[p Cnasuua BeckoBuh, Hay4H1 caBeTHUK, VIHCTUTYT 3a xurnjeHy u TexHonorujy meca, beorpag

Ap Hyprun Memuwum, Buwm HayyHn capagruk, Mmnek Cybotuuya

Mp Munuuko Wanowuh, OnwtnHa Hoea Bapow, Operbere 3a npuspeay 1 nokanHu EKOHOMCKM Pa3Boj
Ap 3opaH OcTojuh, HayyHM capagHuk, YH1Bep3uTeT YHWOH, beorpag

Op JacHa Kyperbywwuh, HayuHu capagHuk, HayuHu MHCTUTYT 3a BeTepuHapcTBo Cpbuje, Beorpag



BpcTta TexHuuKor peluemsa:

TEXHWUYKO PELLEKE BUTHO NOBOJbLLUAHA NOCTOJERNU
NPOU3BOA N TEXHONOIMJA - M84

Ha3uB TexHuuKor pelea.

»3JTATAPCKU MNJTYC CUP*
Cup ca concTBeHOM 3alITUTHOM GakTepujom —
Lactococcus lactis ssp. lactis

AyTOopn TEXHWUYKOT peluera:

[p Bnagumup Kyphy6uh, BaHpeaHu npochecop, ArpOHOMCKH
takynret y Yauky

AOp Oparytud hykuh, pesosHu npodecop, ArpoHOMCKY (hakynTeT
y Yauky

Ap CnaBuua BeckoBuh, Hay4HW CaBETHUK, VIHCTUTYT 3a XurnjeHy
W TexHonorujy meca, beorpag

Ap Hyprud Memuwwm, Hayy4Hu capagHuk, Mmnek, Cybotuua

Mp MunuHko Wanowuh, camoctanHu casetHk CO Hoea BapoLu
Ap 3opaH OcTojuh, Hay4HU capagHuK, YHUBEP3UTET YHUOH,
Beorpaa

Ap JacHa Kypembywwuh, HayyHu capagHuk, HVBC, beorpag

KrbyuHe peuu:

3naTapcku cup, 3alWTUTHa KynTypa, ayToxToHu coj BMK

3a Kora je TeXHU4KO
pelwete pafeHo:

Y oksupy lNpojekata 13 06nacT MHTerpanHux
WHTepaCUMNAMHAPHUX ucTpaxvearsa (W) kora dpuHaHcupa
MuHucTapcTBo npocaeTe U Hayke P. Cpbuje: EBnaeHLmoHn 6poj
npojexata: |1l 046009 u [1l 046010

Ko kopuctn TexHuyko
peluerse:

E.C. - Komepu g.0.0. Mpujenorse

lopuHa uspape
TEeXHUYKOT pellet-a:

2018 - 2019. rop.

loauHa kapa je noyeno
TEXHWYKO peLuer-e aa ce
npoMe-yje U Koa Kora:

Apyra nonosuHa 2019. rog,.
E.C. - Komepu A.0.0. Mpujenorse

Obnact 1 Hay4Ha
AVCLUMNIIMHA Ha KOjy ce
TEXHUYKO peLleHe OQHOCH:

Oonact: BMOTEXHNYKE HAYKE

Mpana: BUOTEXHONOINJA

HayuyHa gucuunnuna: MHaycTpujcka GruotexHonoruja
Yxa HayyHa aucumnnumHa: buotexHonoruja, aHumarnHa




Cappxa;j:
A - ENEMEHTWU TEXHUYKOI PELLEHA:

Mpobnem koju ce TEXHUYKMM peLueteMm peluaBa

Crame pewieHoCTH Nnpobnemay cBeTy

ObGjawere CyWTUHE TEXHUYKOT pellera ca AeTarbHUM ONUCOM KapaKTepucTmka
MpeaHOCTU TEXHUYKOT pelletba

NuTepatypa

PecbepeHue aytopa

Nucra paHuje npuxsaheHUx TEXHUYKUX peLuetba (Mo ayTopy)

Noapkwh =

B - OCTAJIA JOKYMEHTALIUJA:

1. Muwnete kopucHuka - E.C. - Komepu a.0.0. Mpujenorse
2. Yrosop HUO ca kopucHukom
3. Muwrbere peLieH3eHaTa



1. MPOBJIEM KOJW CE TEXHUYKUM PELLEHEM PELLABA

Pactyhe notpebe 3a npupoaHO CUrypHOM U 34paBcTBEHO Ge3begHOM XpaHOM, JOBENO je A0 MojayaHor
WHTepeca 3a ynoTpebom GakTepuoumH-npoaykyjyhux Gaktepuja mneyHe kucenuue (BMK), koje ce kao
MPOTEKTMBHE KYNType KOPUCTE 3a NPOM3BOAY (hepMEHTUCAHMX NponU3Boda Of Mreka. [puHuMn Ha kome
nounBa BuOMOLLKA 3alUTUTA 3aCHMBA CE Ha CMatbery pusika No 34paBrbe MOTpoLaya [enoBarem,
MPBEHCTBEHO, Ha HENOXerbHe bakTepuje kBapa, un Ha TpoBaye xpaHoM, 6e3 NpomeHe KBanuTeTa.

lMpupogHa CBOjCTBA OBMX MMKPOOpraHu3ama, BMCOK HMBO Ca3Hatba O HUXOBUM BUOXEMMJCKUM,
NOTEHLMjaNHO TEXHOMOLLKMM W NMPOTEKTUBHIM CBOjCTBMMA, Kao W npaBunaH oaabup n npuMmeHa ogpeheHmx
BpCTa/cojeBa, Npyxuna Ham je MoryhHOCT Aa ucTpaxyjemo MoryhHocT gobujare yHanpeheHux, a y OCHOBM
cTapux, npexpambeHunx npoussoga ca OOorbUM HYTPUTUBHUM, (DU3NYKO-XEMMWJCKAM, OPraHONENTUYKUM W
APYTM CBOjCTBMMA.

M3onoeawe coja Lactococcus lactis ssp. lactis SRB/ZS/094 w3 3natapckor cupa koju je umMao,
WCTOBPEMEHO MOXeSbHa TEXHOMOLLKA W BakTepuoLmnH-npodykyjyha CBOjCTBa, U UCIUTUBaKEe MOryhHOCTU
HEeroBe npuUMeHa Yy npousBoamwK "3nmatapckor nnyc' cupa, NpeacTaB/bafio je OCHOBY MPOjEKTHUX
NCTpaxwvBarba.

bakrepuwouunH-npoaykyjyhun coj Lactococcus lactis ssp. lactis SRB/ZS/094, koju je kopuwheH TOKOM
npousBoAmwe "3nartapckor nnyc' cupa y ayTeHTUYHUM W TPaaMLMOHANHWM YCMOBMMa 3naTapckor
ambujeHTa, je COj NaKTOKOKyCa KOju je M30M0BaH kao Aeo NpupoaHe, ayToxToHe (“auBrbe") Mukpodnope
TpaguumoHanHor "3natapckor’ cupa. 360r CBOjUX MO3WUTUBHUX (PU3MOSOLIKUX OCOBEHOCTU, KOjU Cy
yTBpREHN TOKOM NabopaTopujCKMX MCMIMTMBALA, @ KOjW Cy Ca acnekTa keanuteTta, Takohe, NpuxBaTrbuei y
NPOU3BOAMM (hEPMEHTUCAHMX MPOM3BOA4A OA MMeka, W3BpLUEHa je HeroBa anfukauuja TOKOM HOBWX
NPOM3BOAHMX napTuja osora cupa. OBako gopat coj Lactococcus lactis ssp. lactis SRB/ZS/094 wmao je
(DYHKUM]Y AofaTHe, NPUPOLHE 3alTUTe NPOU3BOAA.

Ha oBaj HauuH npowsBegeH "3naTapcku nnyc" cup nNpeacTarbao je 3apaBcTBeHO Ge3benaH NpowsBog;
ponatu baktepuoLmH-NpoayKyjyhn Coj 1akmokoka uMao je NoTeHuumjanHa aHTUMMKPOOHa CBOjCTBA, Kako Ha
HenoxerbHe OakTepuje KBapa, Tako M Ha TpoBaye XpaHoOM, Y3 M3BecHa nobosbliawa napameTapa
KBanuTeTa roTOBOr MPOU3BOAA.

C ob63upom aa cy aHTMMMKpOOHa CBOjCTBa ayTOXTOHOT COja, AOKa3aHa y nabopaTtopujckum ycrnosuMa, a
notepfeHa TOKOM NPoM3BOAH:E "3nartapckor nnyc" cupa, OBaj BuA GMOMOLLKe 3alUTUTE CE MOXe cmaTpaTh
WHTEPECAHTHUM MOTeHUMjanom kora Tpeba MCKOPUCTUTM, Kako Yy WHAMBMAYanHWM objekTuma 3a
NPOU3BOAMLY CHpa Y KojuMa Ce NpuMetrsyjy Havena pobpe nponsBoaHe npakce, Tako Wy objekTma Behmx
kanauuTera.

Ha osaj Ha4YnH NOCTWXEe Cce AoJaTHa 34paBCTBEHA ©e36eHOCT OBOT TWMa CBEXET MEKOr cuhpa, genom ce
yHanpeF]yje HEroB KBaSMTET, a TUME Ce AMPEKTHO noeehasa u 3a0BOSbCTBO I'IOTeHLI|I/1jaJ'IHI/IX KOPUCHUKa.



2. CTAHKE PELUEHOCTU NPOBJIEMA 'Y CBETY

[laHac ce Ha BENWKOM CBETCKOM TPXWULWITY XpaHe M nuha Hamnasu waponuka ckanma KomepuujanHux
(bepMeHTUCAHNX NPOM3BO4A Y UMjOj MPOM3BOAHKM, anu U  OOPXKMBOCTW, Y4ecTByjy ogpeheHu
MukpoopraHuamu. Ca curypHowwhy ce 3Ha [a je WHOyCcTpuja BUHA, MBa M ankoxona Hesamucnuea 6e3
ynotpebe oapeheHux keacaua (Ross n gp., 2002). UctoBpemeHo, BMK umajy eceHunjanHy ynory kog
Hajpeher 6poja HamupHuUa, uYMja Ce NpPOM3BOAHA Y OCHOBM 3aCHMBA HA  MIEYHOKUCENMHCKO)
thepMmeHTaumju (MHaycTpuja Mreka, meca, nospha). PesyntaT oBakBor pasgoja buoTexHonoruje notephyjy
W nogaum fa je 25% ucxpane y Esponu, kao n 60% y octanum passujeHUM 3emrbama CBeTa, 3aCHOBaHO Ha
(hepmeHTUCaHoj xpaHn. Cmatpa ce aa y ceeTy noctoju Buwwe of 3 500 BpcTa pasnuumtnx hepMeHTUCaHNX
npomssoaa (Holzapfel n gp., 1995).

TpagnumoHanHa npon3Boatka (hepMEHTUCAHMX NPOM3BOAA 3aCHMBA CEe Ha aKTUBHOCTY ,,ANBIbE" MUKPOOHE
3ajeHuLe, NpK Yemy je cam npoLec MreyHe epMeHTaLmje CroHTaH W HEKOHTPONUCAH, Na je W KBanuTeT
TaKBMX NPOU3BOAA HeyjedHadveH 1 6e3 n3paxeHux CeH3opckux csojcTaBa. OBakaB 0bnuK pepmeHTauumje
3aCHOBaH je MCK/bYYMBO Ha EMMMPUiCKOM CasHatkby da ce oapefeHe HaMMpHULE, HAaKOH MPOAYXeHor
yyBara, Mewajy y cmucry gobujama HOBMX M BOrbMX CEH30PCKUX CBOjCTaBa, kao W 3HATHO Behe
OLOPXUBOCTW Y OJHOCY Ha cUpoBM MaTepwjan. lNpasay U TOK TakeOr MpoLeca YCrOBIbEH je aKTUBHOLLNY
CnyyajHo NpucyTHe MUKpOBHe 3ajeaHuLE, Koja MOXe UMaTK U HEXerbeH TOK, OOHOCHO, JOBECTH A0 KBapa
rotoBor npouseoga. flobujare penatusHo fobpux npoussoga Moryhe je camo ako JOMUHMPAjy KOpPUCHE
xomochepmeHTaTueHe Bpcte BMK, y cynpoTtHOM rpeLuke cy vecte (Coretti, 1971, 1975).

[la 6n ce y nHAycTpujn xpaHe nocTurao 30MPHK XerbeHn edekat AoAaTUX MUKPOOpraHu3ama OHU ce
Hajuyewwhe ynoTpebrbaBajy kao KO-KynType, npu Yemy Ce HiXoBa (hyHKLMOHamNHa cBojcTBa MehycobHo He
WHXWbMpajy. HanpoTus, KO-KyNType OCTajy aKkTWBHE Y XerbeHoM CcyncTpaty, [oBoAehu [0 CTBapara
oppeheHnx KapakTepucTIka 3a Ynju Cy HacTaHak o4roBopHU. Maxsrbuem ogabup U NpUMeHa CenekToBaHNX
henuja craptepa wWnu Ko-kyntypa y npouecuma depmeHTaumje [0BOAEe [0 HacTaHka 34paBCTBEHO
Be3benHor npon3BoAa ca aTpakTUBHUM CEH30PCKUM CBOjcTBUMA. Hajborbu npumep 3a 1o cy npobuoTcke
hennje BMK «koje noceayjy, MCTOBPEMEHO, CMOCOOHOCT NPOAYKUMjE aHTUMUKPODHWMX MmeTabonuTa,
cnocobHocT pasrpagke LWehepa, cTBapawa apoMaTUYHUX jedubera, a Yy UCTO Bpeme Cagpxe M
MeTabonmnukn1 KOpUCHe eH3Me 3HavajHe 3a npouece depmeHTauuje. Hbuxosa npuMeHa y npexpambeHo;
WHAYCTPUjM YCNOBUNA je 3aMeHy MHOTUX XEMWJCKUX afuThBa NPWUPOAHMM KOMMOHEHTaMa, a TUMe W
HacTaHaK HOBWX aTpakTUBHWX MPOW3BOAA KOjU Yy CBOM CacTaBy He Cafpke Xemujcke KOH3epBaHce
(Beckosuh n bykuh, 2015).

Pactyhe notpebe 3a npupogHO CUrypHOM W 34paBCTBEHO 6e3begHOM XpaHOM, JoBene Cy A0 nojayaHor
nHTepeca 3a ynotpeby GaktepuoumH-npoaykyjyhux BMK, koje ce kao npoTekTWBHE KyNnType KOpUCTE 3a
Npou3BOAtbY (hePMEHTUCAHNX Npou3Boaa Yy npexpambeHoj uHaycTpujn. [lakne, npoaykunja 6aktepuoumHa
on ctpaHe BMK Huje camo npegHocT 3a came 6akTepuje npoayueHTe, Beh U CpeacTBO Yy KOHTPOMM
HenoXerbHUX MUKpPOOpraHuM3ama, W TO Ha MNpUpOdaH HauWH, LITO Y OCHOBHU MNpefcTaBrba 3axTeB
caBpemeHor notpowava. pema TOMe, OCHOBHM MpUHUMMX OMOMOLIKE 3alITUTE XpaHe 3acHuBajy ce,
NCTOBPEMEHO, Ha CMatbetby pU3nka No 34pasrbe NoTpoliada AenoBakeM, NPBEHCTBEHO, HA HEMOXErbHE
BakTepuje KBapa unn TpoBaye xpaHom, ann 6e3 npomeHa napameTapa kanuTeTa npoussoaa (Caplice un
Fitzgerald, 1999).



[a 61 npuMeHa NPOTeKTUBHWX KynTypa buna onpasfaHa, Tj. UMana CBOjy TEXHOIOLIKY CBPCUCXOAHOCT,
notpebHo je aa ucnywaeajy cneaehe onwTe ycnoee:

1. Mopajy 6utn Hewwkoa byBe No 3apaBrbe Npoussofaya: Aa He CTBapajy TOKCUHE; [a He cTBapajy
BuoreHe amuHe unu apyre MetabonuTe Koju Mory GuUTW WTETHWU NO 3ApaBIbe rbyau; Aa He npunagajy rpynu
naTtoreHux bakTepuja.

2. Mopajy fonpuHOCUTH MOCTU3aky KOPUCHWX edekata y Npou3sody: mopajy butu npunaroheHe
Npou3Boay/cyncTpary; Mopajy MMatu noysaaHo 3aluTUTHO [ejCTBO; MOpajy MMaTth noysgaHy MeTabonnyky
aKkTUBHOCT (HNp. CTBapake MIevHe kucenuHe 6e3 raca ...); uM3paxeHy CMOCOBHOCT MOTUCKMBaH-a
HenoxesbHe MUKPOBHe 3ajeaHuLe.

3. He cwmejy umatu HeratuBHe edbekte y [0Opoj MPOM3BOAHOj MpakCU: HeMa HEMOXerbHUX
KMCenuHa, raca, crysm u ci.

Ynpkoc BenukoM noTeHumjany, cBe Ao cafa, npumeHa baktepuoumnH-npoaykyjyhux cojesa BMK je 6una
OrpaHuyeHa, BepoBaTHO 360r MHOTWX MUTaka Koja HUCY pacBETIbEHa, @ KOja Ce TUYY HUXOBE aKTUBHOCTU
in-sifu. JegHa of HenosHaHWLa HWXOBE NPUMEHE CacTOj Ce Y HEU3BECHOM pesynTaty uHanHor
TakMu4ersa bp3nHe pacta, kao 1 edekra MeTabonuyke akTMBHOCTW, M3Mely OodaTX MPOTEKTUBHUX W
MPUCYTHUX, HEMOXEIbHUX MUKPOOPraHu3ama.

ckyctBo, Koje ce ynoTpeboMm CeneKkuMoHWCaHUX W [ofdaTuX MUKpoopraHusama Yy TOKy npoleca
Npou3BOAHE PepMEHTUCAHUX NPOU3BOAA, HAMETHYNO Kao 3aKOHUTOCT, 6a3npaHo je Ha YNHEHULM a HU' Y
KOM Cny4ajy He CMeMOo o4ekuBaTh BecnpekopaH Npou3Bog ako MMaMo nNpobremMaTyHy NoYeTHY CUPOBHHY,
Tj. HM3aK MUKPOOMOMOLLKM KBanMTET CUPOBOr Mneka. Haume, Tpeba 6uty Bpno obas3pus, 1 n3Hag ceera
peanaH, Y OOHOCY Ha YWkeHuly Aa ce ynotpeboM MpOTEKTUBHMX KynTypa y NpoLEecy Npou3BOAHe
(hepMeHTUCaHNX NPU3BOAA HE MOTY PeLnTi N enuMUHUCaTV NpobremMmn Be3aHu 3a XurvjeHcke cTaHgapae
TOKOM npoLieca Npou3BoaH:e, Kao U NOYETHN MUKPOBMONOLLIKM KBanUTET CUPOBOT MIleka .

Y3eBlUM Y 0063Mp HaBedeHy YMHEHWULYY, MPUMEHY NPOTEKTUBHUX KyNnTypa Tpeba nocMartpaTti UCKIbY4MBO
Kao 40AATHY Mepy CUrypHOCTM y Npon3BOAtLN xpaHe (LeistHer, 1992).

3natapcku Cup je jemaH 04 Haj3HavajHWjuX npeacTaBHMKA Aomahux ayTOXTOHMX Oenux cupesa y
canamypu. AyTEHTUYHOCT cupeBa 3natapckor nogHebrba, y OAHOCY Ha ocTane cupeBe MCTOr Tuna, anu
Apyrux pervja, 6asnpaHa je Ha 0CoBeHOCTM ayTOXTOHE MUKpodrope, npeeHcTBEHO BMK, koje cy Hocuoum
MNeyHe (pepmeHTauMje W npoueca 3petba cupea. [lopen 0COOEHOCTH, BaXaH ENEMEHT je U HIXOBa
Pa3HOMMKOCT Koja ce ornefa y 3acTynrbeHOCTU Benukor bpoja pasnunumtux Bpcta BMK, anu u cojesa y
OKBWPY jefHe BpCTe, KOjU Kao pe3yntaT cBoje MeTabonmyke akTMBHOCTW [OBOAE A0 HacTaHKa roTOBOT
npom3eoAaa cneuunuyHor ykyca (Beckosuh MopayanuH u gp., 2013). JomuHanTHocT ogpehexe Bpcte BMK
AVPEKTHO 3aBWCK O BPCTE Mieka, MOpeKna XUBOTUHE, HauMHa UCXpaHe, BPCTE W KBanuTeTa nallkaka,
Hagmopcke BucuHe n ap. 36or ceera Tora, aytoxtoHe BMK npeactaerbajy 3HauajaH noTeHumjan y obnactu
cenekuuje TEXHOMOWKM M MPOTEKTUBHO 3HAYajHUX BpCTa WNW CojeBa KOjU MpUMErseHn Yy domahoj
NPOM3BOAHKKM MOry [OBECTW A0 HacTaHka 34paBcTBeHO 6e3befgHor W npou3Boda  YjeAHaYeHor,
CTaHOapau3oBaHor kBanuTeTa. Takohe, wixoBa uanonoLLka, Gruoxemmjcka, noTeHUMjaNHa NPOTEKTMBHA
CBOjCTBA W MOJEKYNnapHO-reHeTcke 0COBUHE Aajy OCHOBY 3a cenekuujy u ogabup cneumguyHux cojesa
BMK kapaktepucTuyHux 3a ogpeheHe pervoHe. lpoussodra CONCTBEHUX (QoMahux) ctapTep KynTtypa,
cacTaBrbeHnx og Aobpo mayveHux npupopHux msonata BMK, je ocHoea 3a pobujare nmpowsBoga ca
[eknapaumjom cneumnduyHor reorpadpckor nopekna.



M3onaumjom 1 ageksatHOM cenekuujom cojesa BMK, kao u cTBapaweM CONCTBEHE KOMekuuje usonata,
WTo je BMO jedaH Of OCHOBHWX LurbeBa oBora [lpojekta, MOCTaBIbeHa je OCHOBA 3a W3Hanaxere
MOryNHOCTU MPOW3BOAHE COMCTBEHMX, AOMaNMX ayTOXTOHWX CTapTepa W/MAM NPOTEKTUBHMX KynTypa
HaMetbeHUX M3paau 3apascTBeHo 6e3beaHor 3natapckor cupa, Unn nak Apyrux cupesa y OBOM TUMY.

3. ObJALWUKEKE CYWUTUHE TEXHUYKOTI PELLEHA
CA AETAIbHAM OINMUCOM KAPAKTEPUCTUKA

Pe3ynTaT 0OBOr TEXHWYKOr pellera je, UCTOBpeMeHo, GUTHO moGorbluaH npon3sod, anu 1 noctojeha
TeXHomoruja n3page 3natapckor cupa.

Haume, NpMMeHOM ayTOXTOHOT, TEXHOMOLLKK "aTpakTuBHOr" BakTepuoLmuH-npoaykyjyher coja Lactococcus
lactis ssp. lactis SRB/ZS/094, HacTojanu cmMo NocTuhu, HE Camo, O4YyBaHE NPENO3HATILUBMX CEH30PCKNX
cBOjcTaBa Aomaher TpaguuMoHanmHor npoussoga — "3natapckor’ cupa, Beh, y nojeanHum obrnactuma,
NPBEHCTBEHO, 6€36€4HOCTH, M HProBO YHaNpehee.

TOKOM BULIErOANWHUX NPOJEKTHUX aKTUBHOCTW, WM30MOBaHa je M3 3matapckor cupa M UCMUTaHa Ha
ogpefeHa (yHKUMOHaNHa CcBojcTBa enuguTHa MUKpoOHa 3ajegHuua, NPBEHCTBEHO OakTepuje MneyHe
kncenuHe (BMK.) AHanu3om HUXOBUX (PU3MOSOLIKMX M MOTEHUMjANHO TEXHOMOLLKMX KapaKTepucTuka
(kaTanmasa TecT, okcugasa TecT, pacT kyntypa y M17-6yjoHy Ha pasnumyuTum Temnepatypama, npu
PasNMYUTUM  KOHLEHTpauujama Conn W pasnnuuTuM  BpegHocTumMa pH, CcrnocobHOCT cTBapata
ersononucaxapuaa Tj. Crysu, kao U cnocobHOCT pasnarawa rnykose y3 npahewe NpoayKumjp KUcenuHe u
cTBapatbe raca, hepmeHTaumja wehepa koju ce peaoBHoO UcnuTyjy y okaujy broxemmjckor kuta APl 50CHL
n Rapid ID 32

Strep, cnocobHOCT cTBaparba BUOreHUX amMmnHa (XMCTaMmUH, MyTPECUMH, KagaBepUH, TPUNTaMUH, CEPMUH,
CNEPMUANH, TUPaMWH W TPUMETUNAMWH), MOTEHUMjanHUX aHTUBaKTEepujCKMX CBOjCTBA, MPBEHCTBEHO
aHTUNUCTEPMJCKMX), Y HACTaBKy UCMUTUBara 13abpaH je BakTepuoumnH-npoaykyjyhn coj Lactococcus lactis
ssp. lactis SRB/ZS/094 koju je nMao Hajborbe KapakTepucTuke.

VicnutnBareM cnekTpa aHTUMUKPOOHE akTUBHOCTM M30M0BaHor Lactococcus lactis ssp. lactis SRB/ZS/094,
Yy OOHOCY Ha WCNUTUBAHE NaToreHe TeCT-MUKPOOPraHu3Me, YCTAHOBILEHO j€ Aa Noceayje M3paxeHy
aHTUOaKTEpPUjCKy aKTUBHOCT Yy OAHOCY Ha Listeria monocytogenes, pok je aejctBo Ha Staphylococcus
aureus v Escherichia coli u3octano.

AxTUBMpPaHU M YMHOXeHM coj Lactococcus lactis ssp. lactis SRB/ZS/094 y M1T7 GyjoHy (Merck, Hemauka)
ueHTpudpyrosaH je 15 muHyta Ha 12000 obptaja (ueHTpudpyra — MSE, ,High Speed 18%, EHrnecka).
henvje noteHumjanHor GuonpoTtekTopa 3atum cy pecycneHposaHe y 10 mL HeyTtpanHor cocchaTtHor
nycpepa. KonuunHa popatux henwja naktokoka npwunarofjeHa je YKynHOj KOMUYMHU MNeka HaMereHoj
Npou3BoAmK 3natapckor cupa, kao u npegsuheHoj uHanHoj koHueHTpaumuu (105 — 108 henuja/mL
Mneka). henujcka kyntypa Lactococcus lactis ssp. lactis SRB/ZS/094 nogata je jeQHOKpaTHO 3ajedHo ca
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cupusiom y noveHoj hasum npunpeme cupa (notcupasarse). Cupuno ce fogaje anpoKCUMATUBHO, U TO Kao

jenHa KadpeHa kawwuka Ha 10 nutapa mneka.

3narapcku cup, kao 1 ,3natapcku niyct cup npoussedeHu cy y nopoguyHom gomahuHcTey CseTnaHe
[paraHa lMyyapesuh, Ha obpoHuuma 3natapa, y ceny [pmaHosuhin. OCHOBHM MPWUHLMNM TEXHOMOLLKOT
nocTynka npou3eogrwe, GasupaH Ha TpaguUMOHANHO] ayTOXTOHO] TEXHOMOrMjU, NPefCTaBIbeHN CYy Ha
cxemm Op. 1. Ha nosuumju, koja o3HavaBa AopaBawe cupuna (,Maja“, Yavak), kog npou3BOAH-Ee
,3narapckor nnyc* cupa gogarte cy henuje aytoxToHor coja Lactococcus lactis ssp. lactis SRB/ZS/094, y
KONMWU4MHM Koja 06e36efyje rHanHy koHUeHTpauujy og cca 10%-108 cfu/mL mneka.

CHpOBO NYHOMACHO KpaBJbe MNeKo

Bnaro 3arpeBatbe (oko 35°C)

Motcupasarwe mneka cupunom (“majom")

O0papa rpywa - pesatwe

OanuBatbe cypyTke

CamonpecoBate / [pecoBatbe rpyae

Ceuetbe rpyae y Kpuilke

Cnaratbe rpyfie y ambanaxy

Comeme KPULIKN CYBOM KYXUHCKOM COJbY

(.

3petbe cupa

J

/

Lactococcus lactis ssp. lactis SRB/ZS/094
(cca 10°-108 cfu/mL mneka)

Cxema 1. AyTOXTOHa TEXHOMOrvja NPoun3BOAHE 3naTapckor c1pa ca A404ATOM NTaKTOKOKOM

[Mpouec 3persa cupa je Tpajao 28 faHa.

Orren je NOHOBIbEH TPy NyTa, Y Nepuoay centembap — Hoembap.




NNABOPATOPUJCKA UCTIUTUBAHA

Nabopatopujcka ucnuTUBatba BPLLEHA Cy NapanesHo, ko y3opaka yobuyajeHo nponssefeHor 3natapckor
cupa, Koju je CyXno Kao KOHTPOMa Orneaa, v kog 3natapckor cupa ca oaatum GMonpoTEKTOpPOM -
Lactococcus lactis ssp. lactis SRB/ZS/094, kora cMo Ha3Banm ,3nartapcku nnyc* cup.

Wcnutueamwa cy cnposegeHa 0., 7., 14., 21. n 28. gaHa of faHa npousBodke paau yTephuBara
MUKPOOMOOLLKMX, (PU3MUKO-XEMUJCKMX W CEH30PCKUX MapameTapa, a Koju Cy Yy cknagy ca Baxehum
HaLMOoHarnH1m nponucuma 13 obnactu 6e36e4HOCTU U KBanuTeTa OB BPCTE NPOWU3BOAA Of MIleka — MeKu
CUp, KOju NO cagpxajy MIevyHe MacTv cnaga y rpyny nyHoMacHux cupesa.

Y obpasnoxetby TeXHUYKOr peLLetba npukasaHu Cy pesyntaTi roToBOr NPOn3BoAa.

CeH3opcka oueHa ,,3natapckor nnyc” cupa

OueHa npousBopa je BpLueHa nomohy kBaHTUTaTMBHO-AeckpunTuBHor Tecta (CPMNC NCO 6658:2013), ca
bon-ckanom og 1 oo 5 (tabena 1). I'pyna o4 neT ouewMBaya YMHUMNA je NaHen 3a OLEHY CEH30PCKUX
cBojcTaBa (u3rneg, 60ja, CTPYKTYpa, KOH3UCTEHLM|A, MUPUC, YKYC) UCMTUBAHMX y30paka 3nmaTapckor cupa

(koHTpOna ornega) u ,3natapckor nnyc* cupa ca 4ogaTum B1onpPOTEKTOPOM.

Ta6ena 1. Hymepuuko-LekcTpUnTMBHa ckara

BpojyaHa oueHa OnucHa oueHa
4.50-5.00 /13y3eTHO NpuxBaTibMBO
3.50-4.49 Beowma npuxeatrovea
2.50-3.49 lMpuxBaTbmBa
2.01-2.49 Ha rpaHuLy NpuxsaTibMBOCTY

<2.00 HenpwuxeaTrbuea

CeH3opcka cBojcTBa 06e rpyne y3opaka, 3natapcku u ,3natapcki nnyc* cup, npukasanu cy y Tabenm 2.
VckasaHu pe3yntatv npeacTaBrbajy Cpeate HyMepuyke BpeaHOCTM (OLEHE).

TokoM ucnuTMBaHa CEH30PCKUX CBOjCTaBa ,3natapckor nnyc* cupa ytepheHo je aa je 21 gaHa 3petba
NPOM3BOA MMAO0 KapaKTep 3pesior cupa, 3a pasfvnky of 3naTapckor cupa Ko Kora Cy KOHayHa CBOjCTBa
roTOBOr Npou3Boaa 3abenexeHa 28. aaHa 3peta.

VctoBpemeHo, 3a Behun 6poj nctpaxueada (4 og 5) ,3natapcku nayc’ cup je umao Hajborba ceojctea 14.
[aHa ucnutuearwa. BehuHa ouer1Baya ra je oLeHWna BULLMM OLeHaMa Hero CTaHaapaHn 3natapcku cup,
Koju je ca 14. paHa 3petba Mao KapakTep joL YBeK Mnagor, He3pernor cupa.

OBuM pesynTaTuma MOCTaB/bEHa je MpeTnocTaBka Aa Ou nocTynak Npou3BOAHE Tj. NMEPUOL 3petba
3natapckor cupa Mora 6UTK 3Ha4ajHO CMarbeH, WTo B1 MOrno Aa MMma u3yseTaH eKOHOMCKA AOMPUHOC Y
OpraH130BaHoj MaHyaKTypHO] MPOU3BOLHU.
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Tabena 2. OueHa CeH30pCKMX CBOjCTaBa 3naTckor c1pa Ha Kpajy npoueca 3petba (28. aaH) n
“3narapckor nnyc* cupa 14. v 21. pnaHa 3pewa

3NATAPCKU CUP +3JTATAPCKHU ,3JIATAPCKWU nnyc*
(xoHTpOnNa ornepa) nnyc« Cup Cup
28. naH 3petba 14. naH 3pewa 21. naH 3perba
C ' e ' =
€H30pCcKa CBOjCTBa _ “zié s | o i% P _ iié g _
s 52 23| /g 28| 5 |g 28
o | 8% B3| &|8% B3| 6 |85 B3
g g O g3 O g8 O
>~ >~ >~
Wsrnen 483 | 2 966 | 500 2 | 10.00 | 4.83 2 9.66
Boja 500 | 2 |10.00|500( 2 | 10.00 | 5.00 2 10.00
CrpykTypa 470 | 3 | 1410 500| 3 | 15.00 | 4.83 3 14.49
KoHaucTeHumja 460 | 3 | 1380490 | 3 | 1470 | 4.83 3 14.49
Mupuc 480 | 2 960 | 500 2 | 10.00 | 4.83 2 9.66
Ykyc 450 | 8 |36.00500| 8 | 40.00| 4.30 8 34.4
36up / 20 | 9316 | / 20 | 99.70 / 20 | 92.70
KOHA4YHA OLIEHA 4.66 4.98 4.63

PaHrupare 0be rpyne cupa, HakoH ClpoBEAEHNX CEH30PCKIX UCTIUTUBALA, BPLLEHO je Y ckrnagy ca
KpuTEepujymnma npukasaHum y Tabenm 3.

Tabena 3. PaHrupatse cupa npema % o MakcumariHor KBanuteta

Kateropuja OugeHa % MakKc. KBanureTa
I OdnuyaH 90-100
Il Bpno dobap 80-90
Il [lobap 70-80
v 3adososbasajyhu 50-70
V He3sadosorpasajyhu <50

Ha 6a3n gobujeHux pesyntata CEH30pCKe OLEHE YOUrbMB je BUCOK KBanUTET CTaHgapAHor 3nartapckor
cupa, kao ¥ cupa Koju je mpousBedeH y3 foaasame concreeHor u3onata bMK - Lactococcus lactis ssp.
lactis SRB/ZS/094. Mpou3seneHn CUPEBN paHTMpaHu Cy y KaTeropujy ,0anuyaH’,

OHO WTO HapouuTo CcKpehe Naxiky MPUIMKOM aHamuie [oOMjeHuX pesynTaTa, jecTe YMkeHuua Aa
3natapcku cup ca AOAATOM BUONPOTEKTOPHOM JAKTOKOKHOM KyNMTypOM MCMoSbasa, Nopes 3aluTUTHUX —
aHTUMUKPOBHMX CBOjCTaBa, U CTApPTEPHW KapakTep Y MAeKy Kao MaTpukcy. Haume, 3HavajHO je CMarbeH
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nepuoa 3pera cupa, LUTO MOXe NpefcTaBbaTi BEMKW TEXHOMOLIKM NOTeHUMjan, 6asmpaH Ha CHaXHUM
€KOHOMCKMM OCHOBaMa. ,3natapcku nnyc‘cup je ca 14 faHa 3pera MMao KapaKTep 3pernor cupa ca
U3paxeHUM CBOjCTBMMA 3naTapCcKor cupa Koju ra YuHe NpenosHaTbUBUM Y OKPY)XEHY, anu W BaH HaLuux
rpaHuua.

Onuc npou3seoda:

Kpuwwke ,3natapckor nnyc cupa cy 6une npasunHor yeTsptacTor obnuka gumensuja cca 10 x 10 cm,
pebrouHe oa 1 go 1.5 cm, yjeaHaveHe Bene Goje ca onanecuyeHTHOM npumecom xyhkacte. Cup je umao
npujaTaH KapakTepuCTUYaH KUCEeno-MieyHun MUpUC KapakTepucTaumyaH 3a MpaBWfaH TOK MMEYHO-
KucenuHcke cepmenTaumje. Ykyc cupa je b1o jacHO napaxeH, npujaTaH ca KapakTepucTiMmM CBOjCTBAMA
3a 0Baj TN 3petba, He NPEBWLLE CNaH, Kao Hu knceo, 6e3 npucycTea ropunHe. KoHsucteHumja cupa je buna
[0BOSBHO YBPCTa, anu He npesuwwe TBpAa. Mpu kBakawy cupa ocehana ce npujaTHa apoma, Koja ce ayro
3agpxasana, kao 1 Kpemacra CTpyKTypa koja ce Tonuna y yctuma.

®uU3nyKo-xeMmjcka ucnuTUBama

Pagun yTBphuBara OCHOBHWX XEMU|CKUX NapameTapa KBanuteTa UCMUTUBAHMX y3opaka cupa BpLUEHE Cy
cnepnehe aHanuae:
- OppehuBatbe cagpxaja npoTenHa,
- OppehuBatbe cagpxaja Boge y cupy,
- OppehuBatrbe cagpxaja cyBe matepuje,
- OppehuBatbe cagpxaja Boge y 6e3macHoj MaTepuju cupa,
- OppehuBarbe cagpxaja MneyHe MacTi,
- OnpehuBarbe cagpxaja MreyHe MacTu y CyBoj MaTepuju,
- OppehuBatbe kucenoctu cupa (°SH),
- OppehuBarbe cagpxaja conm,
- OppehuBatrbe TUTpaLUmMoHe kucenoctu (pH) 1
- OppehuBatbe cagpxaja MIeyHe KUCenuHe.

HaBeneHe aHanmuW3e BpLIEHE Cy Mpema aKpeauToBaHWM MeTojama WCMUTMBakba MPOMUCaHNX Y
"MpaBUNHUKY O MeTodama y3uMarba y3opaka M MeTodama XEMUCKUX W (DU3NYKMX aHanmaa mneka u
npomssoaa oa mneka" (Cn. nuct COPJ 6p. 32/83). MpoueHa oobujeHnx pesynTaTa BpLUeHa je y cknagy ca
BaxehMM NpaBMIHUKOM Yy 06nacTy KBanuTeTa Npou3BoAa Of Miieka — ,lTpaBumHIUK O KBAnNMTETY NpOU3BOAA
of mneka u ctaptep kyntypa“ (Cn. rnactuk PC, 6p. 33/10, 69/10, 34/2014).

Cappxaj xonectepona je ogpehiuBaH METOAOM BUCOKO edkacHe TeyHe xpomaTtorpaduje, Ha anapary
HPLC Waters-2965 Separation modul, ca PDA getektopom (Waters 2996 Photodiodearray detector).

PesynTatin (pm3n4Ko-XeMUJCKIX CIINTUBAKA NpUKasaHu cy y Tabenu 4.
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Ta6ena 4. Pe3yntaT 13n4Ko-XEMUCKNX UCUTUBaHA

Wcnumuearu napmempu 3narapcku cup ~3narapcku NINYC“ cup
28.naH 14, paH 21, paH 28. a
Cappxaj npotenHa (%)
| pepmeHTaupmja 16.00 + 0.17 14.92 + 0.11 16.10 + 0.11 14.27 +0.11
[l hepmeHTaLmja 16.11+0.18 15.00 + 0.11 16.00 + 0.11 14.00 + 0.11
Il hepmeHTaumja 15.90 + 0.16 15.31+0.14 16.35+0.14 14.50 + 0.14
Cappxaj Boge (%)
| pepmeHTaupmja 51.85+0.17 54.68 +0.11 54.45 + 0.11 55.14 + 0.11
[l pepmeHTaumja 51.00 + 0.15 5430+0.04 | 55.05+0.04 | 53.86+0.04
Il hepmeHTaumja 52.00 + 0.14 55.00+0.15 | 54.25+0.15 | 54.44+0.15
Cappxaj cyBe matepuje (%)
| hepmeHTaLpja 48.15+0.14 4532 +0.14 45,55+ 0.14 44,86 + 0.14
[l hepmeHTaLMja 49.00 + 0,17 45.70 + 0.11 44,95 + 0.11 46.14 + 0.11
1l hepmeHTaumja 48.00 + 0.04 45.00 + 0.01 45.75 + 0.01 45,56 + 0.01
Cappxaj mnevHe mact (%)
| hepmeHTaupmja 27.25+0.01 27.50 +0.01 28.50 + 0.01 30.00 + 0.01
[l hepmeHTaLMja 27.00 +0.01 28.00 +0.01 29.00 +0.01 29.70 +0.01
Il hepmeHTaumja 27.85+0.01 27.50 + 0.01 28.00 +0.01 29.00 + 0.01
Cappxaj MneyHe MacTu y CyBOj
matepuju (%)
| hepmeHTaupmja 56.59 + 0.01 60.68 + 0.01 62.57 + 0.01 66.87 + 0.01
[l pepmeHTaLmja 55.10 + 0.14 61.27 + 0.01 64.52 + 0.01 64-36 + 0.01
Il hepmeHTaumja 56.25 +0.12 61.11+0.11 | 61.20+0.11 63.65+0.11
Cappxaj Boge y 6eamacHoj matepuju
cupa (%)
| hepmeHTaupmja 71.27+0.17 75.42+ 0.1 76.15+ 0.11 78.77+0.15
[l pepmeHTaLmja 69.86+ 0.14 75.41+ 0.1 77.53+0.15 76-61+ 0.17
1l hepmeHTaumja 72.07+0.11 75.86+ 0.14 75.35+ 0.04 76.68+ 0.17
TutpauuoHa kucenoct
(pH BpeaHocCT)
| hepmeHTaLpmja 4.56+0.001 4.74+0.001 4.18+0.001 4.17+0.001
[l hepmeHTaLMja 4.55+0.001 4.70+0.001 4.20+0.001 4.20+0.001
Il hepmeHTaumja 4.50+0.001 4.72+0.001 4.17+0.001 4.10+0.001
Kucenocr, °SH
| dbepmerTauymja | 68.80 +0.002 88.40 + 0.001 | 90.60 +0.001 | 70.40 + 0.001
[l hepmeHTaumja | 68.70 + 0,001 88.00+0.001 | 91.95+0.001 | 70.00 + 0.001
Il pepmenTaumja | 68.65 + 0,002 88.50 + 0.001 | 91.00 +0.001 | 70.10 + 0.001
MneuHa kucenuna, %
| pepmeHTaLpja 1.50+ 0.002 1.98+0.001 1.88+0.001 1.58+0.001
[l hepmeHTaLMja 1.60+ 0.001 2.00+0.001 1.84+0.001 1.50+0.001
Il hepmeHTaumja 1.50+ 0.002 1.98+0.001 1.90+0.001 1.68+0.001
Hatpujym xnopug, %
| hepmeHTauumja 2.88 2.99 2.53 2.55
[l hepmeHTaLMja 1.98 2.58 2.90 2.46
Il pepmenTaumja 2.51 249 2.90 3.10

Pesyntat (OuU3M4YKO-XEMU|CKUX MCMKUTMBAaHA Mokasyjy Ja 3nmatapcku cup, A0OWjeH TpaauLMOHamHUM
MOCTYMKOM NpuNpeme, Ha kpajy npoleca 3petba, Npema caapXajy MreyHe MacTvt y cyBoj MaTepuju cupa,
koja je Wmanma BpegHocTW ucnog 60%, cnaga y KaTeropujy MyHOMAacHWX cupeBa, 3a pasnuky Of
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"3narapckor nnyc" cupa, uuje Cy ucte BpefdHocTu bune usHag 60% M.M., W KOjU chnapa y kateropujy
ekcTpamacHux cupesa (4. 35 ucror pasunHuka).

OuunrnegHo je Aa je gofaTa NMakTOKOKHA KynTypa Mcnorbuna ceoja ctapTepHa cBojctea. [pouec kuceno-
MrieyHe depmeHTaumje je 61o ybp3aH, anu KOHTponmMcaH. HacTtao je Npou3Boa ca NOXerbHUM CBOjCTBMMA,
WTo noTBphyje XOMOepMeHTaTUBHY Npupody AoAator naktokoka. CTBOpeHa MNeyHa KucenuHa, ca
HajBMIMM BpegHocTMMa TokoM 14. aaHa 3pewa kog 3nmatapckor nnyc cupa, umana je, nopeq
KoH3epBuLLyher, n nydepcka CBOjCTBa, Na HacTanu NPOU3BOZ, NPUIIMKOM OpraHoNEenTUYKor nperneaa, Huje
nokasusao Kucena, Beh npujatHa — K1cenomreyHa CBojCTBa KapakTepucTUyHa 3a 0Baj TUN NpoM3Boa.

Buww cagpxaj mneyHe macty, ytpheH noyes o 14. gaHa, Kog cupa ca JOAATOM JTaKTOKOKOM, JONPUHEOD
je Aa, nopeqn HYTPUTUBHOr acnekTa, CEH30PHE U hyHKLMOHArHe kapaktepucTuka byay napaxeruja. Osaj
CUP je Mo MOXeSbHUjU YKYC U TEKCTYPY.

lMpema cagpxajy Boge y beamacHoj matepuju cupa (>67%), oba cupa cnagajy y kateropujy Mekux cupesa.
Cappxaj conu y obe ucnutusare rpyne je 6uo ucnog 3%, WTo npefcTaBba ONTUMArHY KOMUYUHY COMU,
koja he ca jeaHe cTpaHe umaTmn KoH3epsuwyhu edekat, a ca gpyre cTpaHe, Hehe faBatu ocehaj Benmkor
canuuuTeTa npoussogy. [obujeHe BpeaHOCTM He MOry MpeAcTaBrbaTu e3rakTHU HOpMaTuB, jep ce o,
TOKOM MpOM3BOAHE 3nmaTapckor cupa, Aodaje ,OLOKaTMBHO®, U TO Kao ,pyKoxsaT* COMM Ha jedaH peq
nopehaxe rpyae y ambanaxu 3a nakoBare W YyBarbe.

Mukpoburonowika ucnutuBara
CnpoBefeHa MUKpOOMOIOLWKA MCMUTUBaKka NpefcTaBrbana Ccy objeduteHe KpuTepujyme XurujeHe y

npouecy npowussogmwe u BesbegHocTu osor Tuna cupa (Tabena 5), opmupaHa Ha 6asu akTyenHor
Mukpo6GuonoLukor MpaeunHuka, Bognya n ocobeHocTn camor npou3eoaa.

Ta6ena 5. O6jeanreHn KpuTEPUjyMI NpoLECHe xurvjeHe n 6e3beaHocTn 3natapckor cupa

lNapameTpu xurujeHe y MapameTpu MeToge ucnutusama lMnaH I'PaHWYHE BPEeaHOCTM
npoLiecy npou3soHke 6esbeaHocTun y30pKoBaHa
N c m | M

Salmonella spp. 5 0 OpcycrBoy 25¢

L. monocytogenes | SRPS EN ISO 11290 -1:2017 5 0 OpcyctBoy 25 ¢
Koarynasa NO3WTUBHE SRPS I1SO 6888-1:2009 5 2 | 10¢CFU/g | 105 CFU/g
cTachunokoke
Escherichia coli SRPS ISO 16649-2:2008 5 2 | 10CFU/g | 100FU/g
Enterobacteriaceae 5 2 | 100 CFU/g | 1000 FUIg

n — 6poj jeAnHNLA Koje YnHE y3opak

¢ — Opoj jennHunua y3opka koje aajy BpegHocT namehy m u M
m — JOHM FIUMUT

M — roprsu IuMnUT

CFU/g - bpoj konoHuja no rpamy
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Tokom nepuofa hepMeHTaLuje, kKao HX Ha Kpajy Nepuoda UcnuTMBaka, Kog roToBor nponssoga oba tmna,
30. naHa, Huje yTBpheHo npucycTeo L. monocytogenes u Salmonella spp.

Pe3ynTaTi ocTanux MUKPOOMOMOLLKNX UCTIMTUBAHA CY NpUKasaHu y Tabenm 6.
TaGena 6. PeaynTatu ucnutueara napamertapa NpoLECHe XUrujeHe of 3Hayaja 3a MCPaBHOCT

3narapckor cupa
Koarynasa nosautusHe | Escherichia coli | Enterobacteriaceae
ctacdmnokoke

3narapcku cup P1=790 CFUI/g; P1=20 CFU/g, P1=400 CFU/q,
P2=750 CFU/g; P2<10 CFU/g P2=90 CFU/g

P3=850 CFU/g; R3<10 CFU/g R3=250 CFU/g
P4=910 CFUIg, R4=90 CFU/g R4=90 CFU/lg
P5=800 CFU/g R5<10 CFU/g R5=80 CFU/g

»3narapcku nnyc* | P1=65 CFU/g; P1<10 CFU/g P1=100 CFU/g
cup P2=110 CFU/g; P2<10 CFU/g P2=50 CFU/g
P3=120 CFU/g; P3<10 CFU/g P3=40 CFU/g
P4=70 CFU/g; P4<10 CFU/g P4=90 CFU/g
P5=80 CFU/g P5=20 CFU/g P5=40 CFU/g

Pesyntatn MWKPOBWOMOLIKMX WCMMTMBaba NapaMeTapa XurujeHe npoueca, kao W napamertapa
BesbenHocTH, ykasyjy aa cy oba nponssoaa 6e36eaHm 3a ynotpedy.

MehyTumM, pesyntatm MUKPOBMOMOLIKMX WCMUTMBaHa Nokasyjy Aa ,3naTtapcku nnyc’ cup, ca acnekta
NpoLecHe XurujeHe, nMa MUKPOOMONOLLKM NPOdu Koju yninBa BeRy CUrypHOCT NPUIUKOM KOH3ymauuje, C
ob3mpom fga cy BpegHocTM Gpoja koarynasa MO3WUTUBHMX CTadunokoka, kao M E. coli n Baktepuja
(hamunuje Enterobacteriaceae 3HaTHO WMCNOL TPaHUYHUX BPEAHOCTU AOHEr NuMUTa npeasuheHux
KpuTeprjymmnma.

Opyrum peunma, pobujeHe BpeaHOCTM yKasyjy Aa je pogat BaktepuoumH-npodykyjyhm coj Lactococcus
lactis ssp. lactis SRB/ZS/094 y npou3Boa O3HaYeH kao ,3natapcku nnyc* cup, 3HavajaH gaktop
MMKPOBMOMOLLKE CUTYPHOCTH, LUTO je HApOUMTO 3HaYajHO ako ce y3me y 063up Aa ayTOXTOHa TexHororuja
nogpasymeBa ynotpeby cupoBor mrieka 6e3 npeTxoaHe TepMuyke obpage.
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AEKNAPALIUJA NPOU3BOAA U 3AKOHCKA PETYNIATUBA

"3/IATAPCKU I11yC" CUP -
Cup ca concmeeHom 3awmumHom 6akmepujom — Lactococcus lactis ssp. lactis
ExcmpamacHu, meku cup y canamypu
Ca dechuHucaHoz nodpyyja 3namapa

Cacmojyu: KpaBrbe CMpOBO MNEKO, MKPOOMOIOLLKO CUPMIO, KyXUHCKa CO,
henuje Lactococcus lactis ssp. lactis — concTBeHe 3alUTUTHe BakTepuje;
Cadpxaj cyse mamepuje: MyH 18%;
Cadpxaj MreyHe Macmu y cygoj Mamepuju cupa: > 60%;
Hemo konu4uHa: V3paxeHa bpojuaHom BpegHoLwhy v jeamHuuom mepe (Ha npumep, 250 g unm 500 g);
Pok ynompebe: Hajborse ynotpebutu go .... ;
Ycnosu yysara: YyeaTu Ha Temnepatyt og + 1 go + 8 °C y opuruHanHoj ambanaxu;
lMpoussohay: EC Komepu, Mpujenorse
3emsba nopekna: P. Cpbuja

100 g npon3Bogda NPOCEYHO CappXM:

MneuHa mact (g/100g) MuH 27.00

og Tora 3acuheHe mactu (g/100g) 16.20
Yrroenn -xugpatui (9/100g) 2.50

on Tora wehepw (g/100g) 2.50
BenanuesuHe (g/1009) 14.00
Co (g/1009) 2.99
Cappxaj cyBe matepuje MWH. 45%
Enepretcka BpeaHocT (kJ/kCal) 1279.5 kJ/305.8 kCal

Ha 6a3n gobujeHnx guanyko-xeMujckux pesyntata, kao M Ha OCHOBY CEH30PCKWX CBOjcTaBa OBa BpCTa
npomseoaa ("3JTATAPCKW MIYC" CUP — Cup ca concTBeHOM 3awTuTHoM 6aktepujom — Lactococcus lactis
ssp. lactis) mopa y Npon3BOaHM 1 NPOMETY Aa UcnyHaBa cnegehe ycrnose kBanuteTa Be3aHe 3a:

| - Knacudmkaumja, kateropusaumja u HasuB Npon3Boaa:

lMpema kaTeropuju no Kojoj ce CUPeBW CTaBrbajy y MPOMET, OBa BPCTa cupa Cnaga y rpyny cupeea ca
3peH-eM Tj. CMpeBa KOju MMajy Npouec 3pewa nog ogpefeHum ycrnosuma u 'y ogpehjeHoOM BPEMEHCKOM
nepuoay y kojem ce felwasajy oarosapajyhe Gruoxemujcke 1 gnanyke NpOMeEHe Koje JONPUHOCE HACTaHKy
cneumnduyHNX CEH30PCKMX KapakTepucTuka (4n. 34 lMpaBunHWKa O KBanUTETy MPOM3BO4A OF MMeka W
craptep kyntypa (Cnyxbenn rmacHuk PC, 6p. 33/2010, 69/2010, 43/2013 — gp. npasunHuk u 34/2014), ook
npema cagpxajy mrieyHe mactu y cyBoj matepuju cupa (>60 % MM) cnaga y kaTeropujy ekcmapmacHux
cupesa (4n. 35 ucror MpaBurnHuka).
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lMpema cagpxajy Boge y beamacHoj matepuju cupa (>67%), cnaga y kaTeropujy Mekux cupesa.

Il - MapameTpu KBanuTeTa CUMPOBMHA, KAO U BPCTa U KONMMYMHA CMPOBMHA W JopdaTaka Koju ce
ynotpebrbaBajy y Npou3BoOAH-M:

CupoBo Mnieko, ynoTpebrbeHo cupuno (Maja), kao 1 gogata Me3oduriHa KynTtypa mopajy ga ycnywasajy
ycnose y norneay 6e36eAHOCTV M KBanuTeTa UM Cy 3axTeBU LedMHWCAHW NOCEOHUM HOPMATUBHUM
akTuma.

CupoBO KpaBrbe MIeko Mopa da 3afoBOrfbM ycnose 4il. 6, kao u ycrnose un. 7 u 8 [lpaBunHuka o
kBanuteTy cuposor mneka (Cnyx6enn rmachuk PC, 6p. 21/2009). Mneko mMopa fa noTtuye og 3apaBux
MIIEYHMX rpra 13 AeduHucaHor nogpyyja 3natapcke pervje, kao 1 [a ce HMXoBa MCXpaHa 3acHWBa Ha
XpaHu Koja ce NpoM3BOaAM Ha TOM NOAPYY)Y.

KaBnuteT MukpobronoLwkor cupuna ogpeheH je nponssohaykom cneyudukaLlmjom.
[MapameTpu Be3beaHOCTH W kKBanUTETa ME30MUNHe Aoaate KynType - Lactococcus lactis ssp. lactis, Koja je
n3onaoeaHa M3 3natapckor cupa mopa Aa ogroapa un. 73 [MpaBunHMKa O KBanuTETy MPOM3BOAa OA

Mneka u craptep kyntypa (Cnyx6eHu rmacHuk PC, 6p. 33/2010, 69/2010, 43/2013 — gp. npaBuUmHuK u
34/2014), pok 6poj henwja koju ce poaaje mopa butu ctaHgapamsosaH Ha 10°-108 CFU/g.
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4. NPEAHOCTU TEXHUYKOI PELLEHKA

3natapcku cup je jedaH 04 Haj3HauvajHWjuX npeacTaBHMKa AoMahux ayToXTOHWMX 6enux cupeBa y
canamypu. lMpou3Boan Ce 0f HeKyBaHOT MyHOMAacHOr KpaBfber Mfieka Ha TepuTopuju onwTuHe Hosa
Bapow n mawum genom teputopuje onwtiHa Mpujenorse u Cjennua. OBaj cup npeacTasrba obenexje
jeqHor Hapoga, ApaBe W peruja, 04HOCHO, NpeAcTaBrba 60raTcTBO UM A€o0 MaTtepujanHe GaluTMHe Hale
3eMIbe.

C oB3unpom fa ce Npou3BOaW O HEKYBAHOT Miieka M [a je NpoLec MNeYHO-KUCENMHCKE hepMeHaTumje, y3
NoCTynak Corberba, jeAMHU BUL KOH3epBMCaa W 3alUTUTE, akTUBHOCTM Koje Cy AoMnpuHene pa3Bojy OBOr
TEXHWYKOT pelleta MNpeacTaB/bajy 3HavajaH [onpuHOC yHanpehewy 3apaBcTBeHe 6esbegHocTy
3narapckor cupa.

/13onoBeaHu coj Lactococcus lactis ssp. lactis SRB/ZS/094 n3 3natapckor cupa, Kao U HeroBa KOMMneTHa
noeHTMdukaLmja Ha MOMEeKynapHOM HUBOY, Y3 carfefaBake OCTanux cBojcTaBa  (MOPCHOMOLLKMX,
Broxemmjckux, aHTUMMKPOOHMX, CTBapare OMOreHMx ammHa W Ap.), ONpeaenuno je uctTpaxveade aa
yTBpAe MOryRHOCT HeroBor ,Bpaharka“ y HOBW NPOM3BOAHM LMKIYC TPaanULMOHanHor 3naTtapckor cupa.

YMHOXEH M npunarofjeH 3a JogaBake TOKOM Npou3BoAte 3natapckor cupa, ynotpebrbeHu nsonat
NaKTOKOKa MMao je H13 NO3UTUBHUX edpekaTa:

- Mwukpobuonowka csojcta aobujeHor cupa cy buna BUWECTPYKO yHanpeheHa, Yiume je npoussog
pobno Ha curypHoct/6e3begHOCTM, JOK Cy CEH30pcka CBOjCTBA 3adpKaHa, Ma 4Yak y Hekum
enemMeHTMa u noborbliaHa. Ha oBaj Ha4MH OArOBOPWNO Ce OMPEKTHO Ha 3axTeB KOH3yMeHaTa
KOju HeMajy KOMNPOMUC Kaga je y nuTawy 0e30edHOCT XpaHe, anu Cy MTEKAaKo OKPEHYTW Ka
NPUPOAHO CUTYPHO] M 3apaBCcTBEHO 6e3beHOj XpaHu koja je ocnobofeHa of XxeMujckux aogaTaka,
anu 1 XpaHu Koja 1ma cadyBaHa 1 noXerbHa CeH30pcKa CBOjCTBa.

- BpeMe 3peralthepmeHTaumje HOBOr/CTapor 3naTapCkor cupa je 3HayajHO CMakeHo, LUTO ca
€KOHOMCKOT acrekTa NpeAcTasiba BENMKM AONpUHOC. [0TOB NPOM3BOZ je CBOja NOXerbHa CBOjCTBA
pa3Buo, HajMake, AECET JaHa paHuje, Yume Cy ce CTBOpune moryhHOCTW 3a Behy npon3sodmby,
anv u sehy 3apagy.

- TpapuumoHanHu 06nmk Npou3Boae 3natapckor cupa, Koju ce 3aCHWBA Ha aKTUBHOCTMW NPUPOAHE,
"ouBrbe" MukpobHe 3ajegHuue Tj. BMK, koje cy y 0CHOBM HOcMOLW (hepMeHTaLuje, Y OBOM Cryyajy
je BULIE KOHTPOMMCAH M YCMEPeH Yy NO3MTUBHOM cMepy. KoHayaH yKyC HacTanor npouseoga, caja
je nog AMPEKTHUM yTuuajeM, kako MeTabonuuke akTBHOCTW HecTapTepHux BMK, Tako n gopator
NaKTOKOKa. Ha 0Baj HauWH, roTOB NPOM3BOZ je BHLLE NOZ KOHTPONOM, na 6u rpeLuke y Npou3BoAH:M
Tpebane ga 6yay MHoro pefje.
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[pyrum peunma, £o4aT ayTOXTOHW NAKTOKOK MOXE Ce CMaTpaTW kao CTapTepHW MUKPOOpraHwu3am, Koju
noceayje 3HauajHe yHKLUMOHaNHe 0cobuHe, Ynja NpuMeHa Aaje No3uTMBAH edekaT Ha OpraHonenTuYKa u
Apyra cBojcTBa 3nartapckor cupa, npyxa Behy 6e3begHocT npoussogy M daje Behy CuUrypHocT
noTpoLla4MmMa NpUIMKoM KoHaymaumje. MHAMpEeKTHo, MoxeMo pehu Ja yTude nosuTUBHO W Ha 3ApaBrbe
rnoTpoLiaya, jep Yycrnen KOH3ymuparwa yHanpeheHor* cupa koju cappxu 6akTepuoumnH-npogykyjyhu
MWUKpOOpraHu3am 0CTeapyje ce AOAaTHM 3aLUTUTHM edekar.
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9. "Singlepath (R) E.coli 0157 — kBanutatusHa aetekuuja E. coli 0157 (ykrbyuyjyhu H7)". Eguumja
WHcTutyta 3a xurujeHy u TexHonorujy wmeca (MpupyyHuk — wmeToge), LWwudpa metoge
01M.ECOLIGRT. M85, (2007).

10. "CKpuHUHT TecT 3a ofpehuBarbe pesnaya aHTubuoTuka — MeToa net nnova”. Eguumja MHcTutyTa
3a xurnjeHy u TexHonorujyy meca (MpupyyHuk — metoge), wudpa metoge 01MB.ABPP. M85,
(2007).

11. "lporpam KOHTpOre WHGeKumje CBUHa BUPYCOM xenatutuca E y naHuy npoussogmwe of dapme
[o notpowaya y Penybnnuym Cpbuju". Mpojekat TP20061 (2008-2010) n MW 46009 (2011-2017).
M82 (2017).
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12. ,Csexu cup ca 0% mneyre mactn®, Mpojekat Il 46009. M82 (2018).
13.  "KomnocTtuparse opraHckor otnaga u MOryhHOCTW Herose NpuUMEHE Y OpraHckoj Npou3BoaM”
Mpojekar Ill 46009 n TP 31057. M82 (2019).

Op Hyprud Memuwum, Hay4Hn capagHuk:

1. "Y3opkoBarbe 0TNagHuX Boga y uHaycTpujn mneka”, M 83 (2014).

2. ,Ceexw cup ca 0% mneyHe mactn®, Mpojekar [1I 46009 M82 (2018).

3. "KomnocTupare opraHckor otnaga u MoryhHOCTU HeroBe NpuMeHe y OpraHckoj Npon3BoaHMN
Mpojekar |11 46009 n TP 31057. M82 (2019).

[p JacHa Kyperbywuh, Hay4yHu capapHuk:

1. "lporpam KoHTpone WH(eKLMje CBUHA BUPYCOM XenaTtutuca E y naHuy npoussogrwe og dapme
po notpowwaya y Peny6nuum Cpbuju". Mpojekat TP20061 (2008-2010) n MW 46009 (2011-2017).
M82 (2017).

2. ,Csexu cup ca 0% mneyne mactu®, Mpojekat 111 46009. M82 (2018).

3. "KomnocTtupatse opraHckor otnaga v MoryRHOCTU HeroBe NpUMEHE Y OPraHCKoj NpoM3BOHM"
Mpojekar I11 46009 n TP 31057. M82 (2019).
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YIoBOpP
0 MOCJIOBHOj capafbH y 00/1aCTH M3pajie HOBHX MPOU3BOAA

3aKJbYIY]y:

1. E.C. Komepn goo, Benuka Xyma, 66, [Ipujenosse (y nasbem tekery: Hapyuumnan), xoju
3actyna aqupekrop Ecan Jycoruh
)7}

2. Arponomcku Qaxynter y Hauxy, YuuBepsuter y Kparyjesiy, Yauak, Ilapa Jlymana 34
(y maibem TexcTy: Msspiinnalr), Koju 3actyna jexas, [pod. ap Tomo Munoresuh.

Ynan 1.

[Ipenmer oBOr yrosopa je pasBHjambe¢ TEXHOJNONIKKA YyHalpeljeHa OPOM3BOJA K TO:
»SJATAPCKH IVIYC CHUP*“ — Cup ca COICTBEHOM 3aIITUTHOM OakTepwjoM — Lactococcus
lactis ssp. lactis u ,3JIATAPCKW BUO CUP“ - Cup ca LpHpo HIM OMOIIPOTEKTOPOM XpaHe —
GaxTepronuHOM, Koje he passutu M3spmmmal 3a notpebe Hapyurona.

Yiaaun 2.

OBuMM yroBOopoM YroBOPHE CTpaHE DEryJHINY IpaBa W obaBe3e BE3aHE 3a Pa3BHjame N
OyIITame y PeOBHY IPOM3BO/IbY TEXHOJONIKK yHanpeheHa npousBoma u3 wiana 1. xoje he 3a
norpebe Hapyunona passutu M3spimnuiar.

Ymaun 3.

YroBopHe cTpaHe ce 00aBesyjy Ha TpajHO YyBabe TajHOCTH MHGMOpManuja U IojaTaKa
KOju MM Oyjly JOCTYIHH y BE3H M3BpIICHa OBOI yrOBOpa, T¢ he, y CYMpPOTHOM, CHOCHTHU CBY
AUPEKTHY ¥ MHJIMPEKTHY WITCTY, KOja HACTaHE {PYTroj yrOBOPHO] CTPAHH.

Yian 4.

Ha ume HakHajie 3a paspajy HpomsBoma M3 wiaHa | oBor Yrosopa, Hapyuwmnar he
IIATHTH HaJJokHaly Wsspimmony y usnocy ox 10.000, 00 muuapa.

Yaan 5.
Osaj yrosop ce 3ak/bydyje Ha oapeljeHo BpeMe y Tpajarby o1 6 Meceln y KOM poky he
Wseprwian npexatu paspabene penentype mpoussona Hapyunony, kao ¥ u3BpHIATH HpOOGHY

[IPOU3BOJIIGY.

Yaau 6.



VFOBopHe CTpaHe MOTY PaCKHHYTH yLOBOD, y HI/IcaHOJ (1)opMI/I M TO CIOPa3syMHO HIIH
OTKazOM y-CIIyajy HEHCIIyHheHha YTOBOPCHX obapesa; i

Otkasuu pok je-30 (rpuiecer): HaHa i mOoumMme Tehu ,I[aHOM Ipefaje TpernopyyeHe
IIOIIUJBKE TTOIIITH.

Ynau 7.

Y cuydajy cnopa o mpasuma # o0ase3aMa M3 OBOI yroBOpa, KOJH ce He peiu
CIIOPa3yMHO, HAJUIeXaH je cyn y Yauky.

Yoramn 8.

Ogaj yrosop 3akjbydeH je y ueTupH (4) HCTOBETHA IpUMepKa ¥ TO 10 JBa (2) 3a cBaky
YTOBOPHY CTpaHy.

3a Msspmmona 3a Hapyunona
Hexan Aupexrop

Hpo¢ np. Tomo Munomepuh Ecag Jycosuh




Predmet: 1ZJAVA O KORISCENJU DOBIJENIH TEHNICKIH RESENJA:
1., Zlatarski bio sir", Sir sa prirodnim bioprotektorima hrane - bakteriocinima, i

2., Zlatarski sir plus*, Sir sa sopstvenom zastitnom bakterijom - Lactococcus lactis ssp. lactis

ES Komerc doo iz Prijepolja je sa velikim zadovoljstvom prihvatio moguénost da bude korisnik istrazivanja
o primeni bioprotektora u proizvodnji Zlatarskog sira, jer je prepoznao moguénost da se sa jednim
savremenim pristupom, prvenstveno u kontroli njegove bezbednosti, postigne veéa zdravstvena sigumost,
a time i poverenje potrosaca.

Samo saznanje da je reC o tradicionalnom Zlatarskom siru, proizvodom koji predstavija obelezje naseg
naroda, nase regije, nase drzave, opredelilo nas je da budemo direktni korisnici tih istrazivanja, tim pre $to
Je ES Komerc doo, od svoga osnivanja, shvatao znacaj i potencijal prijepoliskog, novovaroskog, pribojskog
i sjenickog kraja. Razvoj nauke u ovoj oblasti smo shvatili kao mogucnost da se tradicionalna proizvodnja
Zlatarskog sira, iako oslonjena sustinski na staru, domaéu proizvodnju, unapredi, autohtona tehnologija
sacuva, da dobije svoj organizovaniji oblik, da se etnografsko bogatstvo nageg podneblja u

ini jo§ prepoznatljivim, a time da se da snazniji pe
at njegovog razvoja.

Ovaj koncept naucnog rada, odnosno, dobijeni rezultati istraZivanja, uklopili su se u nase osnovne
smernice postojanja i razvoja. Nasa kompanija nastoji da ,Hrana mog kraja“, u ¢ijoj osnovi se razvija novi
brend definisan kao ,Volim dobro u ljudima®, satuva manufaktumu proizvodnju i da zadrzao taj autenticni
,miris* i prepoznatljivi-,ukus",

Dakle, ES Komerc doo iz Prijepolja namerava da dobijena tehnicka reenja (bitno pobolj$an postoje¢i
proizvod i tehnologija):

3. ,Zlatarski bio sir*, Sir sa prirodnim bioprotektorima hrane - bakteriocinima, i
4. » Zlatarski sir plus*, Sir sa sopstvenom zastithom bakterijom - Lactococcus lactis ssp. lactis

koristi kao smernicu u razvoju i radu svojih kooperanata.

U Prijepolju, _ ES Komerc doo
25.12.2019. god ‘




YHUBEP3HUTET V KPAT'YJEBLLY
AI'POHOMCKH ®AKYJITET Y YAUKY
Bpoj: 3012 /5 -XXIV

YV Yauky 27.12.2019. roaune

Ha octosy unana 170.Craryra ®akysnrera (6poj: 1880/2 ox 20.09.2018. ro/InHe) W oapeadu
[lpaBuiHuka 0 NOCTYNKY, Ha4YMHY BPEAHOBAHA W KBATMTATHBHOM HCKA3UBAtbY HaYYHOUCTPAKUBAYKHX
pesysTara HcTpakupada, a Ha npeanor Kareape sa npexpambeny textonorujy oa 24.12.2019. roauue,

Hacrasro-nayuno sehe ArpoHomckor dakyntera y Yauky, Ha ceaHHUM oap:kavoj 27.12.2019.
FOJAMHE, 1I0HOCH

OJUVIYKY

I. Tlpuxparta ce npujaBa TeXHHUYKOr pelema-GHTHO NMOGOJLIIAHM nocrojehn npoussoa n
Texno 10ruja-M84 u3 o6nacTn GHOTEXHMUKMX HAYKa, 01 HA3UBOM:

- "3narapeku nuiyc cup'', cup ca CONCTBEHOM 3AIITHTHOM baktepujom — Lactococcus lactis
ssp. lactis, ayropa: Bnaaumupa KyphyGuha, [lparyrusa Bykuha, Cnasuue Beckosmh, Hypruna
Mewmuuimja, Munnnka Llanowuha, 3opana Ocrojuha, Jacke Kypesbymmh;

2. Mimenyjy ce pelieH3eHTH 3a 1aBakbe pelieH3Hje, U TO:

a) Jlp Mupena Manuuh, sanpeann npoecop, TexHonowku daxyarer y Hopom Cany;
b) Zp [parojno O6panosuh, [Momonpuspennun dakysnrer y 3emyHy VYuusepsutera y
beorpany

3. OBy oanyky. ca noTpeGHOM 10KYMEHTAUMJOM, J1OCTABHTH HALIEKHOM MATHYHOM Hay4YHOM
0100py Ha Aa/bH MOCTyMNaK.

Oopasznooicerve

AYTOPH TEXHHUYKOT peLliera Cy MoAHENn ArpoHOMCKOM daky.TeTy y Yauky, npeko Karezpe 3a
npexpamOeHy TEXHOMOrMjy, MpHjaBy TEXHMYKOr pellerba-OMTHO NoGOosbIIAHH nocrojehu npoussoa u
TexHos0rnja-M84 u3 obnacTn GHOTEXHMUKMX HAyKa, M0 HA3ZHBOM: "3narapekn niye cup'', cup ca
CONCTBEHOM 3aWTHTHOM GakTepujom — Lactococcus lactis ssp. lactis, aytopa: Baaaumupa Kyphy6uha,
Jparyruna Bykuha, Cnasuue Beckosuh, Hypriuna Memuimja, Mununka Lllanomuha, 3opana Octojuha,
Jache Kypemyuh.

JlocraBibeno:
- aymopuma
- peyenzenmuma i
- apxueu - ~FIIPEACEIHUK
/HACTABHO-HAYYHOI BERA
fa JEKAH

£ l@oﬂ,ux owpfudl

\ Hpodgh. op Tomo Munowiesuh



UHHEEPSIHTET Y HOBOM CAAY
bynesap uapaJlazapa 1,Hosn Capg

TR VAR Ten:021/485 3600, 485 3601
5" DRARYENTET umejn:deantf@uns.ac.rs
' HOBH CHRA Be6: www.tf.uns.ac.rs

HacrasHo-HayyHo Behe ArpoHomckor dakynteta y Yauky YHusep3utera y Kparyjesuy,
oapxaHo 27.12.2019., poHeno je ognyKy o umeHosarwy aAp Mupene Unuuuh, BaHp. npod.,
TexHonowku ¢pakyntet Hosu Cag, YHusep3utet y Hosom Capy (Pewerbe 6poj 3012/5 — XXIV
og 27.12.2019.) 3a peueH3eHTa TEXHUYKOr pellerba Nog Ha3uBoM ,3natapcku nayc” cup,
cUp ca concTBeHOM 3awTuTHOm baktepujom — Lactococcus lactis ssp. lactis, aytopa: ap
Bnagumup Kyphybuh, sanpegHu npodecop, ap Aparad bykuh, pegosHu npodecop, ap
Cnasuua Beckosuh, HayuHu caseTHuK, Ap HypruH Memuwu, BUWKM HAyYHU CAPafHUK, Mp
Mwunanko LWanowuh, ap 3opan Octojuh, Hay4yHu capagHuk 1 ap JacHa Kypesbywuh, HayuHu

capagHuK.

Ha ocHoBy yBuaa y AoKymeHTaumjy, HactasHo-HayyHom Behy ArpoHOMCKoOr ¢akyntera y
Yauky YHusep3utera y Kparyjesuy, AOCTaB/bam peueH3njy TEXHUYKOr pelerba.

PELEH3MUIA

TexHUYKO pewere: ,,3naTapcku nayc” cup, cup ca ConCTBEHOM 3alTUTHOM BakTepujom —
Lactococcus lactis ssp. lactis

Kareropuja: BUTHO No60/bWaHO TEXHUYKO peLlere Ha HauMoHanHOM HuBoy, M84

Y okBupy ABa HauuoHanHa npojekta MMN46009 n MNMN46010 koju cy duHaHCUpaHu op,
cTpaHe MwuHucTapcTBa npocseTe, Hayke W TeXHONowkor passoja Penybnuke Cpbuje,
NPOUCTEKNO je TeXHUYKO peluetbe: ,31aTapcku Nayc” cup, cup ca CONCTBEHOM 3alTUTHOM
6aktepujom — Lactococcus lactis ssp. lactis .

Y onucy peweHocTM npobnema, ayTopu Cy MCTaKAM 3Ha4aj ucnutuBarba moryhHocTu
npumeHe coja Lactococcus lactis ssp. lactis SRB/ZS/094, y npou3zeodru ,3natapckor nayc”
cupa. baktepuoumH-npoaykyjyhu coj Lactococcus lactis ssp. lactis SRB/ZS/094 je n3onosaH
Kao [Aeo0 npupoaHe, ayTOXTOHe MuKpodaope TpaguuMOHANHOr 3naTapckor cupa M
KopuwheH je Kao NpupoaHa 3awTTa NPoM3BOAa Y UMby yHanpehera nocrojeher npoueca
1 nobosbluarba KBanuTeTa 3natapckor cupa.

TexHU4YKO pelwere AeTasbHO Onucyje Mpouec npoussoAre ,3natapckor nayc” cupa
npumeHom coja Lactococcus lactis ssp. lactis SRB/ZS/094 w KOHTPONHOr y30pKa
TPaguUMOHANHOr 31aTapCcKOr CMpa, Kao M aHanu3ly KapaKTepucTuka npoussoda TOKOM 28
AaHa cKknaguwrera. AHanu3a y3opaka obyxBaTuna je ucnuTUBaKbe KBanuTeta cupa:
CeH30pCcKa CBOjCTBa, PU3NUYKO-XEMM]CKA CBOJCTBA M MUKPOBMONOWIKE KapaKTEPUCTUKE.

Pe3yntatv aHanu3e cupa nokasyjy aa ,3natapcku nayc” cup uma cneuuduuHe ceHsopcke
KapaKTepuctuke, a Hajbosba ceH3opcka CBOjCTBa CMpP noKasyje HakoH 14. gaHa 3perba.



UHHEBEPSHTET 4 HOBOM CAAQY Bynesap uapa flasapa 1, Hosw Caa
) TEMRBRCUINE Ten:021/485 3600, 485 3601
-5 BARYNTET umejn:deantf@uns.ac.rs
HOEBEH CAHA Be6: www.tf.uns.ac.rs
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L,3natapcku nayc” cup cnaga y Kateropujy ekctpamacHux mekux cupesa, besbepgHux 3a
ynotpeby y wucxpaHu. HasegeHO TexHWYKO pelwere yKadyje pa ce Kopuwherbem
61ONPOTEKTOPHE NNAKTOKOKHE KYAType y Npou3BoAU 3naTapcKor cupa, nopep, 3alTUTHUX U
aHTUMMKPOOHUX CBOjCTaBa, NOCTMXKE M MO3UTUBAH YTULA] NpUMereHor coja Lactococcus
lactis ssp. lactis SRB/ZS/094 Ha npouec 3perba CMpa, Kao M Ha KBa/NUTET U TpajHOCT

npou3soga.

Umajyhu y Buay M3y3eTaH TEXHONOWHKM 3HA4aj npumeHe BaktepuoumH — npoaykyjyhux
NPOTEKTUBHUX KyNTypa Yy Mpou3BoAkbM M yHanpehewy kBanuteta u 6esbegHocTu
ayTOXTOHUX CUPEeBa, TEXHWYKO pelwetrbe: ,3naTapcku nayc” cup, CMp ca CONCTBEHOM
3awTuTHOM Baktepujom — Lactococcus lactis ssp. lactis, ouerbyjem BP0 BUCOKOM OLEHOM.

[octaB/beHa [AOKyMeHTauuja TexXHUYKOr pellera: ,3natapckor nayc” cupa, cupa ca
concTBeHOM 3awTuTHom baktepujom — Lactococcus lactis ssp. lactis, cappxu cse notpebHe
enemeHTe nponucaHe MNpaBUAHUKOM O NOCTYNKY M HAYUHY BPEAHOBaHA U KBAHTUTAaTUBHOM
MCKa3nBakby HAyYHO-UCTPAXKMBAYKUX pe3yntata wuctpaxwuesava (,,Ca. 2aacHuk PC”, 6p.

24/2016, 21/2017 v 38/2017).

Mpepnaxem HacrasHo-HayuHom Behy ArpoHomckor dakynteta y Yauky YHusepsuterta y
KparyjeBsuy, Aa HaBeAEHO TEXHWUYKO pelwerbe: ,3natapcku nayc” cup, cup ca COncTBeHOMm
3awTuUTHOM BakTepujom — Lactococcus lactis ssp. lactis, npuxsat u Kateropusyje kao M84 —
BUTHO NO6O/bLIAHO TEXHUYKO peLlerbe Ha HAUWMOHANHOM HUBOY.

PEUEH3EHT

/////% De’

Ap Mupena Unuuuh, BaHpeaHu npodecop
YHusep3utet y Hosom Caay
TexHonowku dpakyntet Hosu Capg,

Y Hosom Capy, 30.01.2020.



Nastavno nau¢nom veéu Agronomskog fakulteta u Ca¢ku

Prema Pravilniku o postupku i nacinu vrednovanja i kvantitativnom iskazivanju
naucnoistrazivackih rezultata istrazivaca (Sl glasnik R.S., br. 24/2016, 21/2017 i 38/2017
ispravka), a na osnovu odluke Nastavnog nau¢nog veca Agronomskog fakulteta u Cacku broj
3012/5-XXIV od 27.12.2019. dostavljam:

MISLJENJE RECEZENTA O TEHNICKOM RESENJU

Autori tehnickog resenja: dr Vladimir Kuréubi¢, vanredni profesor, dr Dragutin Dukic,
redovni profesor, dr Slavica Veskovi¢, nauc¢ni savetnik, dr Nurgin Memisi, nau¢ni saradnik,
Milinko Saponji(“:, dr Zoran Ostoji¢, naucni saradnik, dr Jasna Kureljusi¢, naucni saradnik.

Vrsta tehnickog resenja: M84 - Bitno poboljSano tehnicko resenje na nacionalnom nivou

Naziv tehnickog resenja: "Zlatarski plus" sir, sir sa sopstvenom zastitnom bakterijom -
Lactococcus lactis ssp. lactis

Dostavljena dokumentacija navedenog tehnickog reSenja - "Zlatarski plus" sir, sir sa
sopstvenom zastitnom bakterijom - Lactococcus lactis ssp. lactis, sadrZzi sve potrebne
elemente propisane Pravilnikom o postupku i nafinu vrednovanja i kvantitativnom
iskazivanju naucéno-istrazivackih rezultata istrazivata (Sl. glasnik R.S. br. 24/2016,
21/2017 i 38/2017 ispravka), odnosno, detaljno i sistemati¢no su obradene sledece celine:
a) problem kojim se tehni¢kim reSenjem resava, b) stanje reSenosti tog problema u svetu, c)
objasnjenje sustine tehnickog reSenja sa detaljnim opisom karakteristika, d) prednosti
tehni¢kog resenja. Dostavljeno je i d) misljenje/izjava korisnika (ES Komerc iz Prijepolja) o
prakti¢noj primeni unapredenog proizvoda, sa e) Ugovorom o saradnji kojim su definisane
aktivnosti bile dogovorene. Pored toga, u dostavljenoj dokumentaciji navedena je prateca
literatura (f), kao i reference autora iz kojih se nedvosmisleno vidi njihova dugogodiSnja
posvecenost ovim istraZivanjima (g).

Tehni¢kim re$enjem, koje je predmet recenzije, dobijen je, istovremeno, bitno poboljSan
proizvod - Zlatarski sir, ali je i unapredena postojeca tehnologija njegove izrade. Naime, sir
je proizveden u ambijentalnim uslovima na obroncima planine Zlatar, poStujuci principe
tradicionalne proizvodnje, uz dodatak autohtonog, tehnolo3ki ,atraktivnog“ soja
Lactococcus lactis ssp. lactis SRB/ZS/094. Navedenii laktokok je izolovan tokom zrenja
Zlatarskog sira, a zatim je umnoZen u kontrolisanim laboratorijskim uslovima i, nakon toga,
dodat (kao ¢elijska kultura) u novi proizvodni ciklus sira. Sopstvena kultura Lactococcus



lactis ssp. lactis SRB/ZS/094 je pokazala, u laboratorijskim uslovima, izraZeni antimikrobni
karakter u odnosu na najvaznije trovace hrane, medu kojima je Listeria monocytogenes, pa
je njeno dodavanje u novoproizvedeni sir imalo za cilj dodatno osiguranje mikrobioloske
bezbednosti proizvoda. Dobijen je Zlatarski sir sa prepoznatljivim senzorskim svojstvima,
koja su u nekim segmentima bila unapredena, ali i proizvod, koji je sa aspekta
mikrobioloske sigurnosti bio bezbedniji.

Kao $to su i autori u dostavljenom Tehni¢kom reSenju izneli, dodati autohtoni laktokok
moZe se smatrati kao starterni mikroorganizam ¢ija je primena dala pozitivan efekat na
organoleptitka i druga svojstva tradicionalnog Zlatarskog sira. Takode, dodati bakteriocin-
produkujuéi laktokok pruZio je ve¢u bezbednost nastalom proizvodu i, s druge strane, dao
veéu sigurnost potencijalnim potroa¢ima prilikom konzumacije. Indirektno, mozemo
govoriti i o pozitivnom uticaju na zdravlje potrosaca, s obzirom da se usled konzumiranja
,unapredenog” sira, koji sadrZi ovaj bakteriocin-produkuju¢i mikroorganizam, ostvaruje i
dodatni zaStitni efekat.

Ocenjujuéi pozitivno ovo Tehnicko resenje, koje je proisteklo kao rezultat rada na dva
integralna interdisciplinarna projekta - evidencioni broj Il 46009 i III 46010, zakljucujem
da se ono moZe smatrati originalnim nau¢nim doprinosom u oblasti razvoja novih metoda
biologke zadtite hrane. Stoga, sa zadovoljstvom predlazem Nastavnom naucnom vecu
Agronomskog fakulteta u Cacku da se tehni¢ko reSenje pod nazivom "Zlatarski plus sir, sir
sa sopstvenom za$titnom bakterijom - Lactococcus lactis ssp. lactis” prihvati kao novo
Tehni¢ko resenje - Bitno pobolj$ano tehnitko reenje na nacionalnom nivou (M84).

Beograd, 24.01.2020.

// ]
dr Dragojlo Obradovi¢, redovni profesor u penziji
Poljoprivredni fakultet, Zemun-Beograd

Univerzitet u Beogradu




YHUBEP3UTET V KPAT'YIJEBLLY
ATPOHOMCKH ®AKYJITET ¥ YAYKY
bpoj: 194 /6 — 111

Y Yauky 06.02.2020. roanne

HacrasHo-Hayuno sehe dakynrera Je Ha cennuum koja je ompxkana nama 06.02.2020. roamte
carnacho oanyun Hacraho-vayuror seha ®akynrera 3012/5 — XXV 01 27.12.2019. roanue aoweno je
crnenehy

OIVIYKY

I. Tlpuxpata ce nayunoucrpakmsaukm PE3yaTaT NoA Hasueom "3narapexm maye cup'', cup ca
CONCTBCHOM 3aITHTHOM Daktepujom — Lactococcus lactis ssp. lactis, aytopa Baaaumupa
Kyphy6uha, Jlparytuna Bykuha, Chasuue Beckosuh, Hypruua Memunja, Mununka
lanownha, 3opana Octojuha, Jache Kypemywnh, u cspcrasa y kareropujy ,Texumuko
pewerse - GHTHO nodobwann nocrojehn nponsson n TexHoaoruja — M84*%,

ro

YeBajajy ce u3BeluTaju peuensenara, Ap Mupene Unuuuh, sanpentor npogecopa TexHonowkor
(akynrera Hoeu Can u ap Hparojna O6panosuha, penosHor npogecopa INosonpuspentor
(haxynrera y 3emyny, y neusuju, na ce YBaKABAjy HHXOBE MPENOpyKe H MULLIbEHA

[MTPEACEJIHHUK
HACTABHO-HAYYHOI' BERA
JAEKAH

Soolieinowcly S

Hpodh. op Tomo Murowesuh
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Viadimir Kurcubic

From: Ivana Raj€ic¢ [ivana.rajcic@mpn.qov.rs]

Sent: Wednesday, August 5, 2020 8:16 AM

To: 'Vladimir Kurcubic'

Subject: FW: B. Kyphybuh - ArpoHomMmcku dhakynTeT y Yauky - [puxsaTtarte TEXHNYKNX peLlera
MowToBamwe,

MopgaTke O Hay4yHuM pe3ynTaTuma/pedepeHuama y 6asy/eBuaeHunjy mctpaxusada PUC 2 yHOCM OOHOCHM
ncTpaxumea4d/ayTop/KoayTop, a MMHMCTapCTBO NpocBeTe, Hayke M TEeXHOJIOWKOr pa3Boja Kao HajNexHo 3a
HAYy4YHOUCTPaxXMBaYKy AenaTHOCT Bepudukyje/kaTeropusyje pesynTtaTe Koje je uncTpaxuBad/ayTop/KoayTop
yHeo y eBuieHumjy/6asy PUC u3 4n. 62. u 63. 3aKOHA O HAYYHOUCTpaXMBA4YKO] AeNaTHOCTHU.

TexHuyka pewewa HaBegeHa y Bawem mail-y kaTeropmsyjy ce y ckjiagy ca muwbewem MaTUMYHOr HayyHOL
ofbopa 3a 6uMoTexHonoruijy u nomonpuBpeny MMHUCTApPCTBA MNPOCBETE, HAyKe M TEexXHOJIOWKOr pa3Boija
Penybnuke Cpbuje ca 39. cegHuue oapxaHe 30.7.2020. roguHe Ha cnegehu HaymH (uM3BOA4 U3
BepUOMKOBAHOI 3aMuUCcHUKA ca cegHuue):

TAYKA 2. KaTeropusauuMja npucrnennx TEXHUYKUX pelewa ca rogvibuM u3BewTajuma npojekaTta 3a
2019. ropuHy... Cnucak yCBOJEHUX TEXHUYKMX pewewa 3a 2019. roavHy

46009 3NATAPCKM NAYC CUP" Cup ca cOncTBeHOM 3awTUTHOM bakTepujom — Lactococcus lactis ssp.

lactisM84-M84
46009 3/IATAPCKW BUO CUP" Cup ca npupogHuMM 6GuonpoTeKkTopuMMa XpaHe - bakTepuouuHuma M84 -M84

CpaayaH nospgpas,

WBaHa Pajuuh,

MMNHTP

Mo/ivM_fa OBO ojwTamnaTe U MNpuododaTe CBaKOM MpuMepKy AOKYMeHTAauuje M3BewTaja Koje nogHocuTe 3a
YHO 3Bawe.

----Original Message-----

From: vkurcubic [mailto:vkurcubic@kg.ac.rs]

Sent: 4. avgust 2020 21:41

To: ivana.rajcic@mpn.gov.rs

Subject: B. Kyphybuh - ArpoHoMcku ¢akynTeT y Yauky - MpuxBaTawe TEXHUYKUX pelewa

MNowTtoBaHa WBaHa,

HakoH Hawer pasroBopa of 7.07.2020. roguHe, a y Be3u nNpuxBaTawa TEeXHUYKUX pelewa of cTpaHe MHO
3a buoTexHosnorujy, Kao pesynTtaTa npojekaTa 3a 2019. roauHy, no AOroBopy ce jaBbaM MejsioM.

Peknun cte mn pa he cegHumua MHO o npuxBaTawy pe3ynTaTa [lpojekaTa - TEXHUYKUX pelwewa npesaTux 3a
2019. ropguHy 6uTK 30. jyna 2020. roavMHe, M Aa Ce HAaKOH Tora jaBum, ca 6bpojem npojekTa u4uju cy
pe3ynTtaT TexHuW4YKa pelwewa, HUXOBU HA3UBKU U ayTopw.

O6ba npepaTa TexHWYKa pewewa - GBUTHO MobomwwaHu noctojehum npousson M TexHonorumja (kaTeropuja M84)
Cy npoucTekfia W npeacTaBbajy pe3yntate npojekta III 046009 (2011. - 2019.) MIHTP - ,YHanpehewe
M pa3BOj XWUMMJEHCKUX M TEeXHOJIOWKMX MOoCTynaka y MpOM3BOABW HaMUPHULLA XMBOTUBCKOP MOpeKsa Yy Luby
nobujawa KBaNUTETHUX U 6e36efHUX NMPOM3BOAA KOHKYPEHTHUX Ha CBETCKOM TpXMWTY:

1. "3NATAPCKKM MANYC CUP" Cup ca concTBeHOM 3awTUTHOM bGakTepujom - Lactococcus lactis ssp. lactis
AyTOpW TEeXHUYKOr pelwekwa:

Op Bnagummnp C. Kyphybuh, BaHpepHu npodecop, ArpoHomcku ¢akynteT, Yavak [Ap AparyTtuH A. bykwuh,
penosHu npodecop, ArpoHomcku ¢akynteT, Yadak [p CnaBuua M. BeckoBuh, Hay4HM caBeTHUK, UHCTUTYT
3a XUrujeHy u TexHonorujy meca, beorpag [p HypruH Memuum, Buwm HaydHu capagHuk, Umnek Cyb6oTuua
Mp MunuHko Wanowuh, OnwTuHa HoBa Bapow, Ogemewe 3a npuBpeny M NOKaNHW €KOHOMCKM pa3Boj [p 3opaH
OcTojuh, Hay4yHu capalHuK, YHuBep3uTeT YHWOH, beorpap [Op JacHa Kypemywuh, Hay4YyHU capafHuK,
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AyTOpU TEXHUYKOr pelewa:

Op Bnagmmup C. Kyphybuh, BaHpegHu npodecop, ArpoHomcku ¢akynteT, Yayak [Ap OparyTuH A. bykuh,
pefoBHU npodecop, ArpoHomcku dakynteT, Yadak [p Cnasuua M. BeckoBuh, HayyHU caBeTHUK, UHCTUTYT
3a XUrujeHy u TexHonorujy meca, beorpag [Ap HypruH Memuunm, BuwKM HAydHU capagHuk, WUmnek Cyb6oTuua
Mp MunuHko Wanowuh, OnwTuHa HoBa Bapow, Ogemewe 3a npuBpeny M NOKaASHU €KOHOMCKM pa3Boj [lp 3opaH
OcTojuh, Hay4yHu capaldHuK, YHuBep3uTeT YHuWOH, beorpap [Op BbpaHucnas Kypemywuh, BuwWM Hay4HU
capafHuK, Hay4HuM MHCTUTYT 3a BeTepuHapcTBo Cpbuje, beorpapg

Hanomuwem ga My je noTBpAa O ycCBajaky HaBeAEHUX TEXHUYKUX pelewa HeonxogHa 3a u360p y HajBuwe
3Bawe (penoBHM npodecop) Kao M 3a KOHKypucawe Ha npojekaT MMHTP "WAEJE", kao pykoBoaunal
MpojekTa.

Monum Bac pa mu npocnegute notBpay (Moxaa Mejn nopykom, Kao paHuje) Koja 6u 6una BanugHa na ys3
cBy Beh npepaTy [QOKyMeHTauujy AOKaxeM Aa Cy HaBeAeHa M84 TexHMYKA pewewa yCBOjeHa, U Aa MX MoOry
afjeKBaTHO npema kateropuju 6opgosaTw.

Monum Bac pa mu noTBpauTe npujem Mmejna.
CBako pobpo,

dr Vladimir Kuréubié¢, van. prof., prodekan za nauku DVM, M.Sc., Ph.D., Associate Professor,
Vice-Dean for Science Katedra za prehrambenu tehnologiju - Agronomski fakultet u Cacku -
Univerzitet u Kragujevcu Department of Food Technology - Faculty of Agronomy - University of
Kragujevac Cara Du3ana 34 - 32000 Cacak, Republika Srbija - Republic of Serbia

Phone: +381 32 30 34 00 - Fax: +381 32 30 34 01 - Mob. +381 64 125 94 52

E-mail: vkurcubic@kg.ac.rs vkurcubic@mts.rs




MUHUCTAPCTBO 3A HAYKY U TEXHONOLLKWA PA3BOJ PENYBITUKE CPBUJE

Mpojekat: "YHAMNPEBEWE W PA3BOJ XWUrUJEHCKUX W TEXHONOLLKMX TMOCTYMNAKA Y
NPOU3BOAHKN HAMUPHULIA XUBOTUHCKOI MOPEKNA Y LUWbY AOBUJAA KBATIUTETHUX U
BE3BEAHUX NPOU3BOAA KOHKYPEHTHUX HA CBETCKOM TPXWULUTY"

EBupeHumonu 6poj npojekta: Il 046009

TEXHWYKO PELLEHE BUTHO NOBOJbLLUAHU NOCTOJERU NPOU3BOA
W TEXHONOINJA (M84):

»3JITATAPCKW BUO“ CUP
Cup ca npupoaHuUM BMONPOTEKTOPOM XpaHe — BaKTepUOLMHOM

O6nact: BuoTexHuyke Hayke

Yayak/Hoea Bapow/Beorpag, 2019. roauHe




Yuusepautet y Kparyjesuy, ArpoHoMcku chakynteT, HYavak,

WUHcTuTyT 32 XurnjeHy u TexHonorujy meca, beorpag

OnwrtuHa Hosa Bapow, Oaersete 3a npuBpeay 1 NokanHW eKOHOMCKU pa3Boj

WUmnek - Cy6oTtuua

HayyHu uHctutyT 3a BeTepuHapcto Cpbuje, beorpan

TEXHWYKO PELWEKE BUTHO NOBOJbLUIAHU MOCTOJERU NMPOMU3BOA U
TEXHOJOIMJA - M84

+~3JIATAPCKW BUO“ CUP
Cup ca npupogHUM OMONPOTEKTOPOM XpaHe — DaKTepPUOLIMHOM

AyTOopM TEXHWUKOT peluetba:

Ap Bnaaumup Kyphy6uh, BaHpeaHn npothecop, ArpoHoMckM hakynTeT, Yavak

AOp Oparytud hykuh, pesosHu npodecop, ArpoHomcku hakynteT, Yadak

[p CnaBuua BeckoBuh, Hay4HW caBeTHUK, IHCTUTYT 3a XurnjeHy n TexHonorujy meca, beorpaa

Ap Hyprun Memuwum, Buwm HayyHn capagtuk, Mmnek Cybotuuya

Mp Munuuko Wanowuh, OnwtnHa Hoea Bapow, Opersere 3a npuepeay 1 nokanHi EKOHOMCKM Pa3Boj
Ap 3opan OcTojuh, Hay4HM capagHuK, YHUBEP3UTET YHWUOH, Beorpaa

[Ap BpaHucnae Kyperbywwuh, BuwKM Hay4Hu capapHuk, HayyHu MHCTUTYT 3a BeTepuHapcteo Cpbuje,
beorpaa



BpcTa TexHuukor
peluewba:

TEXHWUYKO PELLEHKE BUTHO NOBOJbLLUAHA NOCTOJERNU
NPOU3BOA U TEXHOJNOIMJA - M84

Ha3uB TexHuuKor
pelieHa.

+3JIATAPCKW BUO CUP*
- Cnp ca npupogHUM 6MONPOTEKTOPOM XpaHe —
OaKkTepuoLMHOM

AYTOPM TeXHUYKor
peliera.

Ap Bnagumup Kyphy6uh, BaHpeaHu npochecop, ArpOHOMCKH
(pakynTeT y Yauky

Op Oparytud Bykuh, pesosHu npodecop, ArpoHOMCKY dhakynTeT y
Yauky

Ap CnaBuua BeckoBuh, Hay4HW CaBETHUK, VIHCTUTYT 3a XMrujeHy 1
TexHornorujy meca, beorpag

AOp Hyprud Memuwum, Hay4Hu capagHuk,

Mp Mununko Wanowuh, camoctanHu casetHk CO Hoea BapoLu
Ap 3opaH OcTojuh, Hay4HM capagHuK, YHUBep3uTeT YHWUOH, beorpag
[p Bpanucnae Kyperbywwuh, Buwiu HayuHu capagHuk, H/BC,
beorpaj

KrbyuHe peuu:

3narapcku cup, 6aKTepUOLMH, ayTOXTOHM COj eHTEPOKOKa

3a Kora je TeXHUYKO
peluetbe pafjeHo:

Y okupy lNpojekata 13 06nacT MHTerpanHux MHTEPAUCLMNINHAPHNX
nctpaxusama (MIMW) kora omHaHempa MuHuCTapcTBo npoceeTe 1
Hayke P. Cpbuje: EBugeHumonn 6poj npojekta: |1l 046009 u [1l 046010

Ko kopucTn TeXHU4KO
pelexse:

E.C. - Komepu a.0.0. Mpujenorse

lopuHa uspape
TEeXHUYKOT pelleHsa:

2018 - 2019. rop.

loavHa kapa je noyeno
TEXHUYKO peLueH-e aa ce
npomemsyje U Koa Kora:

Apyra nonosuHa 2019. rog.
E.C. - Komepu a.0.0. lNpujenore

Ob6nact 1 Hay4Ha
ANCLMNIIMHA Ha Kojy ce
TEXHUYKO peLuet-e
OAHOCH:

O6nact: BUOTEXHUYKE HAYKE

pana: BUOTEXHOJOMMJA

HayuyHa gucuunnuna: MiHgyctpujcka GuotexHonoruja
Yxa Hay4yHa aucumnnuHa: bruotexHonoruja, aHumanHa




Cappxa;j:
A - ENEMEHTW TEXHUYKOI PELLEHA:

Mpobnem koju ce TEXHUYKMM peLuetem peluaBa

Crame pewieHoCTH Nnpobnemay cBeTy

ObGjawere CyWTUHE TEXHUYKOT pellera ca AeTarbHUM ONUCOM KapaKTepucTmka
MpeaHOCTU TEXHUYKOT pelletba

NuTepatypa

PecbepeHue aytopa

Nucra paHuje npuxsaheHUx TEXHUYKUX peluersa (no ayTopy)

Noapkwh =

B - OCTAJIA JOKYMEHTALIUJA:

1. Muwrbere kopuchuka - E.C. Komepu a.0.0. lMpujenorse
2. Yrosop HUO ca kopucHukom
3. Muwrbere peLieH3eHaTa



1. MPOBJIEM KOJW CE TEXHUYKUM PELLEHEM PELLABA

CasHatba Be3aHa 3a npogykuujy bakTepuoumHa npefcTaBrbajy BaxaH MOMEHAT Y GMONOLWKOj 3alTUTH
XpaHe, ¢ 063MpoM Aa HuxoBa npumeHa omoryhasa GaktepuumpHu unu BaktepuocTtaTckn edekar Ha
oopeheHe LUTETHE MUKPOOPraHM3Me, KOju Ce Ca HMMa Hanase y MCTUM EKONMOLWKWAM HULama, Wiu, nak,
kopucte ucte uasope eHepruje. C 0b63upom fa je, y nocnedwe BpeME, 3ApaBCTBEHA CBECT jaBHOCTY
yCMepeHa ka Npou3BoAMMa Koju HICY MpoLLni 06uMHe NpoLece npepaae W Koju y3 TO He CaapKe Xemujcke
KOH3epBaHce, a Npu TOM Cy 3apaBcTBeHO be3beaHu, npumeHa 6akTepuoLHa y MHAYCTPUjU XpaHe ce MoxXe
cMmaTpaTi Kao MpUpOdaH HauMH KOHTPOME HenoXerbHWX MUKpoopraHusama. [puHUMN Ha KOMe noyuBa
BronoLuka 3alTUTa 3aCHIBA Ce Ha CMatbetby pU3ika No 34paBrbe NOTpOLLAYa AeNOBaHbEM, NPBEHCTBEHO,
Ha HenoxerbHe GakTepuje kBapa, UK Ha TpoBaye xpaHoM, 6e3 NpoMeHe napameTapa KBanuTeta.

3natapcku cup je jedaH of TUNWYHUX NPeLCcTaBHUKA TPaAMLMOHANHNX Mekux Benux cupesa y canamypu,
unja je ayTeHTW4HOCT GasvpaHa Ha MPUCYCTBY W Pa3HOMWKOCTW BenuKkor 6poja pasnMuuMTMX BpCTa
ayTOXTOHMX MUKpOOpraHu3ama, npBeHCTBeHO Gaktepuja mneyHe kucenuHe (BMK), koje cy ogroBopHe 3a
HacTaHaK Npou3BoAa Ca KapakTepuCTUYHUM CeH3opckuM ceojcTeuMa. C 063vpom da ce 3natapcku cup
Npou3BOAM O CMPOBOr, TEPMUYKM HeobpafjeHor Mreka, OBaj BuA NOTEHUMjanHe 3allTUTEe MOXe
NpeAcTaBrbaTh M3y3eTaH JONPUHOC HAaCTaHKy 30paBCcTBEeHO be3beaHor npoussoaa.

HobujeHa «konekunja wusonata BMK ca jacHO geTepMUHMCAHUM  GUMOXEMU|CKMM, MOTEHLMjanHo
TEXHOMOLLK/M W NPOTEKTUBHWUM CBOjCTBMMA, Aana Ham je MoryhHocT ogabupa ogpehenux cojesa BMK u
HWXOBY NPUMEHY Y NPOV3BOAHW UCTE BPCTE NpoM3BoAa paay fobujarba yHanpeheHnx, a y OCHOBM CTapyx,
TUNOBA XpaHe, NPBEHCTBEHO Ca CUTYpHWjuM napameTpuMa 6e3begHocTu.

BakTepunoumH 130noBaH U3 ayToxXToHOr coja Lactococcus lactis ssp. lactis SRB/ZS/094, kopuwheH je Tokom
npoussoare "3natapckor 610" cupa y ayTEHTUYHUM W TPagMUMOHaNHWM  YCRoBMMA 3naTapckor
ambujeHTa. HaBeaeHu bakTepuounH-NpoayKyjyhu NakToKoK je COj KOju je M30M0BaH Kao 4e0 NpUpoaHe,
ayTOXTOHe ("OmBrbe") MMKpobHe 3ajegHuLe TpaamumoHanHor "3natapckor” cupa. 360r CBOjUX NO3UTUBHUX
aHTUMWKPOOHMX CBOjCTaBa, KOjU Cy YTBPNEHU TOKOM nabopaTopujckux WUCMUTUBaMa, WM3BPLUEHA je
annukauuja 13onoBaHor OakTepuouMHa TOKOM HOBWX MPOW3BOAHMX NapTvja cupa, M TO Kao
popatak/agutue. OBako gogat nonynpeunwher H6akrepuoumnH Lactococcus lactis ssp. lactis SRB/ZS/094
“Mao je PyHKUMjy AOAATHE, NPUPOAHE 3aLUTMTE NPOU3BOAA.

Ha oBaj HauuH nmponsBegeH "3nartapcku 6ro" cup npeactarbao je 3apaBcTBeHO 6esbenaH NpPoOW3BOA;
[0AATN NaKTOKOKHW GaKTEepUoLMH MMAo je u3paxeHa aHTUMMKPODHa CBOjCTBA, KakO Ha TpPOBaYe XpaHe,
NPBEHCTBEHO Ha Listeria monocytogenes (aejcteo Ha Staphylococcus aureus je 6uno cnabo u3paxeHo, a 'y
opHocy Ha Escherichia coli je n3octano), Tako 1 Ha npucyTHe noTeHuuWjanHe bakTepuje kBapa, y3 U3BecHa
noborbLuakba napamMeTapa KBanuTeTa rotoBOr Npou3soaa.

C ob3npom ga cy aHTMMUKpoOHa CBOjcTBa HakTepuoLMHA M30M0BaHOr M3 ayTOXTOHOT coja Lactococcus
lactis ssp. lactis SRB/ZS/094, nokasaHa y nabopaTopujckumM yCnoBKuMa, a noTepheHa TOKOM NPOU3BOAHE
"3narapckor 6ro" cupa, oBaj BuA BUOMOLLKE 3aLUTUTE CE MOXE CMaTpaTh WHTEPECAHTHUM NOTEHLM|aIoM
kora Tpeba UCKOPUCTUTU, Kako Y MHAMBMOYaNHUM 0BjeKTMa 3a NMPOM3BOAKY CUpa Y KOjuMa ce NpuUMetbyjy
Hayena fobpe Npou3BOAHE Mpakce, Tako U y objekTuma Behux kanayuteta. Ha oBaj HaumH nocTuhu he ce



[0aaTHa 3paBCcTBeHa Ge3beHOCT OBOT CBEXET MeKor cvpa, Aenom he ce yHanpenyje Heros KBanuTer, a
Tme fe ce AnpeKTHO noBehaTy 1 3a40BOLCTBO NOTEHLMjaNHNX KOPUCHUKE.

2. CTAKE PEWUEHOCTU NPOBJIEMA'Y CBETY

CaBpeMeHN HayuH NpOW3BOAHKE W MNpepafe XpaHe 3acHWBa Ce Ha MPUMEHWM pasnuunTUX BUAOBA
3alTUTHUX TEXHoMorWja koje MMajy 3a Uwb Aa, WCTOBPEMEHO, OCUrypajy M O4yBajy 34paBCTBEHY
Be3begHOCT Npon3BOAa, Kao M MpUXBATIbMB W, MPU TOME, HENPOMEHEH KBANWUTET 0f MOMEHTa
NpOM3BOAH-E 4O MOMEHTa KOH3ymupara (BeckoBuh MopayaHu v ap., 2007). OBaj koHLeNT je npeameTt
MHOMX pacrnpasa, He camo y 3eM/bama Yy pasBojy (rae je passoj 1 NPUMEHa OBUX TEXHOIOrMja HEONXoaHa),
Beh W y MHOYCTpUjanu3oBaHWM [ernoBuma cseTa. HajBehu M3a3oBK 3a [aHallkby WHOYCTPU)Y XpaHe
npeacTaBrbajy HacTojarba 4a Ce: a) CMare eKOHOMCKM rybuum Ao Kojux gonasu ycneq keapa xpade; 0)
CHM3X LeHa npoueca npOM3BOAHE XpaHe; B) CMarwe MOryAHOCTW MpeHoLea NaToreHux
MWKpOOpraHu3ama; kao W r) ga ce 3agoBosbe pacTtyhe notpebe noTtpowaya 3a XpaHOM CMPeMHOM 3a
HenocpeaHy ynotpeby Koja je CBeXer yKyca, BUCOKe XPaHSbUBE M BUTAMWUHCKE BPEAHOCTU U Koja je, Y3 TO,
MWHUManHO npepaheHa 1 TpeTupaHa KoHsepBaHcuma (Beckosuh MopayaHud u ap., 2014, Beckosuh u
bykuh, 2015).

BaktepuounHn npefcrtaerbajy ekctpauenynapHo ocnoboheHe npoTerHe unu nentuaHe MOMeEKyne, Koju
ncnorbaBajy M3BecHa OakTepuumaoHa CBOjCTBa npema ofpehjeHnM BpcTama MUKpOOpraHusama Koju cy
Hajyewhe cpogHu ca BakTepujama — npopyueHtuma (Tagg u Ap., 1976), Tj. Hanase ce y CIUYHUM
ekornowkum Huwama (Klaenhammer, 1993; Eijsink n gp., 2002). Cnagajy y rpyny npupogHux
aHTUMWUKPOOHMX MenTuaa Wnv NpoTenHa ca BeoMa WHTEpPeCaHTHUM MOTEHUMjaroMm npumeHe: a) y
nHaycTpuju xpare (kao Buonpotektopy) (Cleveland n gp., 2001), 6) y cnyxbu odyBara 3apaBrba Jbyau
(Turcotte n ap., 2004) y3, nctospemeHo, L) nosehare oapxusocti xpaHe (De Vuyst n Vandamme, 1994).

Hurst (1981) je GakTepuoumHe HasBao, W YCKOPO je Taj TepMuH Buo onwTe npuxeaheH ,OMONOLLKY
npe3epeaTuBM - KOH3epBaHCK xpaHe®. To cy pubO30ManHoO CUHTETMCAHW MOMMNENTMAM KOju nocedyjy
BakTepuumaHy akTuBHOCT 1 6p30 GMBajy AMrecTOBaHW 0f CTpaHe NpOTeMHasa AMreCTUBHOT TpaKTa rbyam
(Joerger u gp., 2000). C 063mpom Ha u3paxeHa aHTUbOaKTepujcka CBOjCTBA, OHW CE y NUTEpaTypy BpMo
yecTo nopege ca aHTubmotuumma (Hurst, 1981; Hansen, 1993). Anu, 3a pasnuky 0a TepaneyTCKux
aHTUOMOTWKA, HUXOBOM MPUMEHOM je, MO npasuny, u3berHyta MOryhHOCT CTBapata HEOO03BOSbEHMX
aneprujcknx peakumja kog 4voseka (Cleveland n gp., 2001). OHO WTO 3a rbyackM pod, AMPEKTHO,
npeacTasrba oTkpuhe neHuuyunuHa o ctpaHe Aleksandra Fleminga 1929. roguHe, T0 y WHAMPEKTHOM
nornegy, Ca acnekta npuUpogHe 3awTuTe W 3apaBcTBeHe Oe3begHOCTM xpaHe, MNpeacTaBrbajy
BakTepmoLH.

Wako bakTepuoumHe npoussoge MHore [pam-no3unTBHe U [pam-HeratueHe BakTepuje, GakTepuoLuHM
npoussegeHn op ctpaHe BMK npeactaerbajy Hajgehm uHTEpec 3a npexpambeHy MHOYCTpujy.
BakrepuounHn BMK nokasyjy w3paxeHy aHTUOaKTepujCKy akTUBHOCT Y OHOCY Ha [pam-nosnTuBHE
baktepuje (Cleveland n gp., 2001; Diep u Nes, 2002), ook AejctBo y ogHocy Ha [pam-HeraTueHe
Baktepuje, y yobuuajeHum okonHocTMMa, Huje 3abenexeHo (Messens u De Vuyst, 2002). Pasnor



fenoawa baktepuoumHa Ha pam-nosuTueHe BakTepuje, BEpOBATHO, NEXN Y Make CMOXEHO] CTPYKTYpH
henujckux membpaHa y ogHocy Ha [pam-HeratuBHe 6aktepuje. MeRyTtum, y nocebGHUM oOkonHoCTMMA
(OCMOTCKM LUOK, TpeTMaH henuje HUCKUM pH UK BUCOKUM MPUTUCKOM, MPUCYCTBO MOBPLUMHCKW aKTUBHUX
MmaTepuja - AeTepleHaTa, nponywrara henuja kpo3 nyncupajyhe enekTpuyHo norbe) 3abenexeHa je
aHTUMUKpoOHa aKTMBHOCT y ogHocy Ha [pam-HeraTwBHe OakTepuje, kao wWwTo cy Escherichia coli w
Salmonella.

eHepanHo, 6akrepuoumHn BMK ucnorbasajy aHTUMUKPOGHY akTMBHOCT y ogHocy Ha apyre BMK, ann u
npema L. monocytogenes, koja je bnucka pogy Lactobacillus (Leroy v gp., 2002). C 0631pom Ha ocobuHe
0BOr, XpaHOM MPEHOCUBOr NaToreHa, yTuuaj 6aktepuoLmHa ce cMaTpa 3HayajHuM ca acnekta 6esbegHocTu
(Caklovica 1 gp., 2005; Drosinos 1 ap., 2006). Takohe, BehuHa GaktepuoLmH-npoaykyjyhux spcta BMK cy
MPUPOAHM W30MaTW, WTO WX YMHW MOeanHO MOrOAHUM 3a MpUMeHy Y WHAycTpuju XpaHe (Beckosuh
MopauaHuH, 2010).

JeanHu komepumjanHo npowssedeHn BakTepuouMHM OO AaHac cy npenapaty HuawHa (unm rpyna N -
WHXMOMTOPHUX CyncTaHuM), Kora npogykyje Lactococcus lactis, n neguounHa PA-1, kora npopykyje
Pedicoccus acidilactici, a o3Ha4eHu cy kao NisaplinTM n ALTATM 2431. HasegeHu BaktepuoumHn cy
nokasanu BEMnuKM MOTEHUMjan 3a NpUMeHy y npexpambeHoj WHAYCTUjM, Kao MpUpOoaHKM GuonpoTekTopu
XpaHe 1 nojaunsaum ykyca.

HuauH ce npBu nyT nojaeno Ha TpxuWTy y EHrmeckoj 1953. rognHe, OOK Ce Ca HErOBOM UHTEH3UBHOM
npumeHoM 3anoyeno 1957. roguHe y npoussogrm cupa (Chevalier u gp., 1957). Nokasano ce ga HU3WH
noceayje u3paxeHo baktepuumoHo [ejcTBO y ogHocy Ha [pam-no3uTtuBHe GakTepuje (Mefy Kojuma cy
Listeria monocytogenes, Staphylococcus aureus, 6aktepuje poga Mycobacterium) anu fa, UCTOBPEMEHO,
crpeyasa ¥ CTBapate cnopa kog Hekux Bpcta baktepuja (Bacillus i Clostridium) (Hurst, 1981). [aHac ce
HU3WH (komepuujanHa o3Haka GaktepuoumHa je PD 45003-7EN; Danisko, Kopenhagen, Hemauka)
ynotpebsrbasa y 48 3emarba cBeta jep je 1969. roanHe pernctpoBaH kao J03BOMbEHN aanTuB y XpaHu (E-
234) op ctpaHe Joint Food and Agricultture Organization/World Health Organization (FAO/ WHO), Expert
Committee on Food Additives. To je, 3a caga, jeanHu BaktepuoumnH Koju uma ,GRAS®- cTaTyc u Koju ce,
Kao aguTMB, MOXe CrobOgHO KOPUCTUTM TOKOM MPOM3BOAHE XpaHe. [JOMWHAHTHO ce KOpWUCTU Y
NPOU3BOAHM KOH3EPBUCAHE XpaHe 1 Npou3Boga Of Mrieka. HapounTo je edmkacaH y npousBoamu cupesa
W CUPHUX HaMa3a Kao NPUPOSHM aHTUMUKPOBHM chakTop y Gopbu NPOTUB TEPMOPE3NCTEHTHUX CNOPOTEHNX
bakrepuja. MocebaH 3Havaj HM3MH MMa y npeseHumjn Clostridium botulinum koju moxe A0BeCTH Ao
ApacTUYHUX 30paBCTBEHUX Nocrneauua ycnes npoaykumje TokeuHa (Beckosuh n hykuh, 2015)

3rnatapcku cup je jefaH of TUMMYHUX NPEeACcTaBHUKA TPaaWLMOHANHNX Mekux Bennx cupesa y canamypu
(Beckosuh MopayaHruH u cap., 2012). Hojeroa ayTeHTUYHOCT je 6asupaHa Ha npucycTBY U PasHOMMKOCTM
Benukor Gpoja pasnuMuMTUX BpCTa ayTOXTOHMX MWKPOOpraHu3ama, NpBEHCTBEHO OakTepuja MreyHe
kucenune (BMK), koje Cy OAroBOpHe 3a HaCTaHak MPOM3BOAA Ca KapaKTEPUCTUYHWUM CEH30PCKUM
ceojcTBuMa (Beckosuh MopayaHuH u cap., 2013).

/sonaumjom n agekBaTtHOM cenekuujom cojeBa BMK, kao n yTBphMBateM CnocoBHOCTW CTBapara
BakTepuoumHa kog usonata Lactococcus lactis ssp. lactis SRB/ZS/094, koju je 61o TepmocTabunaH u Koju
je Mao MoryhHOCT [a ce TpaHCMopTyje Y XMagHOM NaHLly, CTekna ce MoryhHOCT Npou3Boawe 3naTapckor
cupa ca 4oAaTUM NakTOKOKHUM GakTepuoumHoM. Ha oBaj HaumH goaatHo he ce ocurypaTu 3opaBCTBeHa
Be3begHoCT Npoun3Boaa, anu u carnegatm MoryhHoCT yHanpehera heroBux CEH30PCKUX CBOjCTaBa.



3. ObJALWUKEWE CYWUTUHE TEXHUYKOT PELLEHA
CA AETAIbHAM ONMUCOM KAPAKTEPUCTUKA

PesynTaT 0OBOr TEXHUYKOT peLUeHa je, MCTOBpeMeHo, BUTHO nobosbluaH Mpou3Bod, anu 1 yHanpeheHa
noctojeha TexHonoruja uspage 3narapckor cupa.

Haume, npumeHom BakTeproumnHa 1M30M0BaHOr 13 ayTOXTOHON, TEXHOMOLLKM "aTpakTMBHOr" GaKTepuoLmH-
npoaykyjyher coja Lactococcus lactis ssp. lactis SRB/ZS/094, HacTojanum CMO [OAaTHO ocurypatu
6e3benHocT "3natapckor” cupa, kao 1 ucnutatm MoryhHOCT yHanpehera HeKMX CEeH30PCKIX CBOjCTaBa.

TOKOM BULLETOAMLLHUX MPOJEKTHUX aKTUBHOCTW, U30MI0BaHa je 13 3naTtapckor cupa enugutHa MUKpobHa
3ajegHuua - baktepuje mneuHe kucenuHe (BMK.) OppeheHa cy wuxoBa (PM3MONOLWKa M NOTEHUMjanHo
TEXHOMOLWKA CBOjCTBA (kaTafasa TecT, okcugasa TecT, pacT kyntypa y M17-GyjoHy Ha pasnuumtim
TEMnepaTtypama, Npu pasfiniuTUM KOHLEHTpaLuujama Conn 1 pasnuuuTum BpeaHocTuma pH, cnocobHoct
CTBapara ersornonucaxapuaa Tj. Cnyau, kao u crnocobHOCT pasnararba rnykose y3 npahere npomykumjp
KMCENMHE 1 CTBapak-e raca, pepmeHTauyja wehepa koju ce peaoBHO UCIUTY]Y Y OKBU]Y BUOXemujckor KuTa
APl 50CHL, cnocobHocT cTBapatba OMOreHMX amuHa (XMCTaMUH, NYTPECUMH, KadaBepuH, TPUMTaMMH,
CNEPMWH, CMEpMUAWH, TUpaMMH W TpumeTunamuH). [obujeHa cy casHakba O MOryhHOCTW CTBapata
aHTUMUKPOBOHUX jeamtbersa - bakTepuounHa. Of ceux ucnuteaHmx cojea bMK (96 nsonata) usgojuna cy
ce ABa coja - Lactococcus lactis ssp. lactis SRB/ZS/094 w Enterococcus faecalis SRB/ZS/090, koju cy y
nabopatopujckum ycnoBuma cTeapanu, CBakv noHaocob, TepmocTaburHe baktepuoumHe.

Y 0CHOBW 0BOT TeXHUYKOr peLera CToju MOryhHOCT npumeHe GakTepuoLmHa nsonosaHor 3 Lactococcus
lactis ssp. lactis SRB/ZS/094 Tokom npon3BoAte 3natapckor cupa.

Wsonaumja GaktepuoumHa w3 Lactococcus lactis ssp. lactis SRB/ZS/094 BpweHa je nNOCTynKOM
npeuunuTaumje amoHujym cyndartom, npu 4vemy je cam MmeToa Ouo npunarofeH nabopatopujckum
ycrnosuma.

BuwenHeBHMM yMHOXaBaweM Lactococcus lactis ssp. lactis SRB/ZS/094 nocTurHyta je, Hajmpe,
koHueHTpauuja henuja og 10%0-10"" cfu/g, a 3aTum je M3BpLIEHO LEHTpUdyroBawe OyjoHCKe KynType
(10.000 x g Tokom 30 muHyTa Ha 4 °C) (Sigma 4-16K, Osterode am Harz, Germany). Y HacTtaBky,
aKTUBHOCTM cy Bune Be3aHe 3a cenapauujy henwja NakTokoka, kao 1 HeyTpanuaaumju cynepHataHta (pH
6.5-7.0) ca 10 N HaTpujym-xnopuaom. Camo u3gBajare, OGHOCHO, Tanoxerwe BakTepuoLyHa je N3BpLLIEHO
ca amonujym-cyndpatom. [obujeHe nenete GaktepuoumHa cy cycneHgosaHe y 0.05 M HeyTpanHom
HaTpujym-cbocchaTHOM nydhepy, OOK je cTepunusaumja u3spLieHa nomohy MukpobuonoLkor duntepa, yuja
je BenuuuHa nopa 0.22 ym (Merck, Darmstadt, Germany)

McnnTuBareM cnekTpa aHTUMUKPOOHE akTUBHOCTW M30M0BaHoOr bakTepuoumHa u3 Lactococcus lactis ssp.
lactis SRB/ZS/094, y opHOCy Ha MCNUTUBAHE NaTOreHe TEeCT-MUKPOOPraHM3Me, YCTaHOBSbEHO je [da
noceayje u3paxeHy aHTMOAKTEPU|CKY aKTUBHOCT Y OAHOCY Ha Listeria monocytogenes, 0ok je AejCTBO Ha
Staphylococcus aureus Buno cnabo nspaxeHo,a y ogHocy Ha Escherichia coli je nsoctano.

KonununHa gogator BaktepuoumHa je, TOKOM NpoM3BOAe 3rnaTtapckor cupa, je buna Takea aa ce nocTurHe
weroBa jaunHa og 1280 AU/mL mneka. JlakTOKOKHM GakTepuoUMH je fofaT jedHOKpaTHO 3ajedHo ca



CUPUIOM Y NOYEHOj (hasn npunpeme cupa (notcupasarbe). Cupuno je 4oaaTo anpoKCMMaTUBHO, U TO Kao
jeoHa kadpeHa kawwuka Ha 10 nuTapa mneka. Y pagy je, Takohe, KnacuyHo NpousseseH 3natapcku cup, Koju
je CIyXmo Kao KOHTpona orneaa.

3natapcku cup, Kao u ,3natapcku Bruo“ cup NpousBeaeHn cy y nopoanyHoM gomahuHcTy CBeTnaHe w
[paraHa [Myyapesuh, Ha obpoHuuma 3natapa, y ceny [pmaHouhiu. OCHOBHW MPUHLMNN TEXHOMOLLKOT
nocTynka npou3eoarwe, GasvpaH Ha TpaguUMOHANHO] ayTOXTOHO] TEXHOMOrMjM, NPeACTaBIbEHN CYy Ha
cxemm Op. 1. Ha nosuumju, koja o3HavaBa AopaBawe cupuna (,Maja“, Yavak), kog NpoM3BOAH-E
,3narapckor 61o“ cupa gogart je baktepuoumH n3onoBaH U3 Lactococcus lactis ssp. lactis SRB/ZS/094, y
Konu4uHu koja 0be3behyje jaunny og 1280 AU/mL.

\ C1poBO NYHOMAcHO KpaBIbe Meko )

: Baro 3arpesatke (oko 35°C) BaktepuouuH Lactococcus lactis ssp. lactis SRB/ZS/094
( MoTcupaBare Mneka cupunom ("majom") ) el (oca 1260 AUmL wnere)

( O6papa rpywa - pesatwe )

( OanuBarbe cypyTke )

( CamonpecoBatse / [pecoBatse rpyae )

( Ceuetbe rpyAe y kpuiuke )

( Cnaratbe rpyae y ambanaxy )

[ Cormetbe KpULIKU CYBOM KyXUHCKOM COJbY )

( 3perbe cupa )

Cxema 1. AyTOXTOHa TeXHoMormja npou3Boare 3naTapckor cupa ca AofaTiM 6akTepuoLMHOM

[Mpouec 3persa cupa je Tpajao 28 faHa.
Ornep je NOHOBILEH TpK NyTa, Y Nepuoay centembap — Hosembap.



NNABOPATOPUJCKA UCTIUTUBAHA

NabopaTopujcka UCMTUBAHA BPLLEHA CYy NaparnenHo, koa y3opaka yobuyajeHo npousseeHor 3natapckor
cupa, Koju je CNyXMO Kao KOHTpona orfefa, M koa 3matapckor cupa ca A0AATUM  NaKTOKOKHWM
BaKkTepuoLMHOM, KOra CMO Ha3Banm ,3nartapcku 6uo” cup.

Wcnutueamwa cy cnposegeHa 0., 7., 14., 21. n 28. gaHa of faHa npousBodke paau yTephuBara
MUKPOOMOOLLKMX, (PU3MUKO-XEMUJCKMX W CEH30PCKUX MapameTapa, a Koju Cy Yy cknagy ca Baxehum
HaLMOoHarnH1m nponucuma 13 obnactu 6e36eHOCTU U KBanuUTeTa OBE BPCTe NPOU3BOAA Of MNeKa — MeKu
CUp, KOju NO cagpxajy MIevyHe MacTv cnaga y rpyny nyHoMacHux cupesa.

Y obpasnoxetby TeXHUYKOr peLLetba npukasaHu Cy pesyntaTi roToBOr NPOn3BoAa.

CeH3opcka oueHa ,,3natapckor 6mo“ cupa

OueHa npousBofa je BplueHa nomohy ksaHTUTaTMBHO-AeckpunTUBHor Tecta (CPMNC NCO 6658:2013), ca
bon-ckanom og 1 oo 5 (tabena 1). I'pyna o4 neT ouewMBaya YMHUMNA je NaHen 3a OLEHY CEH30PCKUX
cBojcTaBa (u3rneg, 60ja, CTPYKTYpa, KOH3UCTEHLM|A, MUPUC, YKYC) UCMTUBAHMX y30paka 3nmaTapckor cupa
(koHTpona ornega) u ,3natapckor ©Guo* cupa, npoM3BEeAeHOr ca [gopatum  BUONPOTEKTOpOM —
BakTepuoumnHoM n3onoBaHum U3 Lactococcus lactis ssp. lactis SRB/ZS/094.

Tabena 1. Hymepuuko-geKkCTpMnTMBHa Ckana

BpojuaHa oueHa OnucHa oueHa
4.50-5.00 /A3y3eTHO npuxBaTIbUBO
3.50-4.49 Beoma npuxBatsbuBa
2.50-349 [NpuxsaTrbuBa
2.01-249 Ha rpaHuum npuxeaTrLMBOCTH

<2.00 Henpuxsatrbuea

CeHsopcka cBojcTBa 06e rpyne y3opaka, 3natapcku cup v ,3natapcku 6uo“ cup, npukasaxu cy y Tabenm 2.
VckasaHu pe3yntatv npeacTaBrbajy Cpeate HyMepuyke BpeaHOCTM (OLEHE).

PaHrupare obe rpyne cvpa, HaKOH CMpOBEdEHWX CEH30PCKMX MCMUTMBAHa, BPLIEHO je y cknagy ca
KpuTepujymuma npukasaHum y Tabenm 3.

Ta6ena 3. PaHrvpame cvpa npema % o MakcumarHor keanuteta

Kateropuja OueHa % Makc. kBanureTta
I OonuyaH 90-100
I Bprno dobap 80-90
1l [Hobap 70-80
) 3adososbasajyhu 50-70
v Hesadosorbasajyhiu <50




Ta6ena 2. OueHa ceH3opckux cBojcTaBa 3natckor 6uo cupa (14. n 21. gaHa 3petba) y 04HOCY Ha
TpaguumoHanHu 3natapcku cup (28. aaH 3pera)

3NATAPCKU CUP ~SJIATAPCKWU BUO“ | ,3NTATAPCKWU BMUO“
(xoHTpONa ornena) cup cup
28. naH 3petba 14. naH 3pewa 21. naH 3petba
CeHsopcka cBojcTBa T % T % = %
raopeKa CaojcTe c| 25| 3| | 5| 3| «| £5| @
2| 8| ¢ g | 2| ¢ s | S8 ¢
S| & § % S| & § % S| & § %
27 5 27 5 27 5
Wsrneq 4.83 2 9.66 ] 4.80 2 9.60 | 4.80 2 9.60
boja 5.00 2 10.00 | 5.0 2 10.00 | 5.00 2 10.00
CTpykTypa 470 3 [1410]480] 3 [1440] 470 | 3 [14.10
KoHsucTeHuumja 4.60 3 13.80 | 4.80 3 14.40 | 4.50 3 13.50
Mupuc 4.80 2 9.60 | 4.80 2 9.60 | 4.70 2 9.40
Ykyc 4.50 8 36.00 | 4.60 8 36.80 | 4.40 8 35.20
36vp [ / | 20 [9316] / | 20 |9480| / | 20 |91.80
KOHAYHA OLEEHA | 4.66 | 4.74 | 4.59

ToKOM MCnMTMBaHa CEH30PCKUX CBOjCTaBa ,3narapckor buo® cupa ytepheHo je da je, noyes og 14-or
[aHa, a yBenuko 21. aHa 3petba, POM3BOL MMao kapakTep 3penor cu1pa, 3a pasnuky o 3natapckor cupa
KOA KOora Cy KOHayHa CBOjCTBA roTOBOr Npon3eofa 3abenexeHa 28. faHa 3pekba.

HeonxoaHo je HanoMeHyTH da je 3a CBe UCTpaxmBade - ouerwmBade (5 og 5) ,3natapcku nnyc* cup nmao
Hajborba ceojctBa 14. paHa ucnutuBara. CBM OuUEHMBAYM Cy ra OLEHWNM BULKMM OLEHama Hero
CTaHAapaHW 3naTtapcku cup, Koju je ca 14. gaHa 3pera Mao KapakTep joLL YBeK Miafor, He3penor cupa.
Mehytum, cmaTpajyhin aa je 14. gaHa kpatak nepuog fa bu akTuBHOCT BakTepuoLanHa buna makcumarHo
UCNOrbeHa ca 34paBCTBEHOM-MUKPOOMOMOLLKOr acnekTa, Kao rotoB MpoM3BOA CMO Y3enu y pasMaTtparbe
,3narapcku 6mo“ cup ca 21. gaHa 3pema.

Ha Ga3n oBuX pesynrata nocTaBrbeHa je npeTnocTaBka Aa by nocTynak Nnpou3BOAHE Tj. NEPUOA 3pera
3natapckor cupa mMora BUTK 3Ha4ajHO CMakbeH, WTo B1 MOrno Aa uMma u3yseTaH eKOHOMCKA AOMPUHOC Y
OpraHu13oBaHoj MaHyakTypHOj NPOM3BOLHMU.

PesynTaTi CeH3opcke OLeHe Cy Nokasanu BUCOK KBanuTET cTaH4apAHor 3naTapckor cvpa, kao 1 cupa Koju
je nMpousBefeH y3 goaasare HakTepuoumHa n3 concteeHor usonata bMK - Lactococcus lactis ssp. lactis
SRB/ZS/094, o3HayeHor kao "3natapcku Bumo" cup. lNpou3BegeHn CUpEBKM paHrMpaHW Cy y KaTeropujy
,0071UYaH".

OHO WTO Hapounto ckpehe Maxby NPUNKMKOM aHanu3e A0OMjeHUX pesynTaTa, jecTe YMtbeHula aa
3natapcku cup ca JoaaToM OUOMPOTEKTOPHOM — MaKTOKOKHUM GakTepUOLMHOM, ucnorbaBa, nopen
3aLTUTHUX — aHTUMUKPOBHMX CBOjCTaBa, U CTApTepHU KapakTep Y MNeKy kao MaTpukcy. Haume, 3HadajHo
je CMatbeH nepuop 3petba Cupa, LUTO MOXe NpeacTaBrbaTi BENUKN TEXHOMOLLKW NoTeHuujarn, 6asupaH Ha
CHaXHUM EKOHOMCKUM OCHOBaMa.



"3natapcku 6uo“cup je ca 21 AaHa 3pera MMAo KapaKkTep 3penor cupa ca U3paXeHuMm CBOjCTBMMA
3naTtapckor cupa Koju ra YuHe Nperno3HaTIbUBUM Y OKPYXKEHY, i U BaH HaLUMX rpaHuua.

Onuc npouseoda

Kpuwke ,3natapckor 6mo* cupa cy bune npasunHor yetBptactor obnuka aumensnja cca 10 x 10 cm,
pebrouHe og 1 go 1.5 cm, yjegHaveHe Bene 6oje ca onanecueHTHOM npumecom xyhkacte. Cup je umao
npujaTaH, 1ako M3paxeH KUCEeno-MneyYHn MUPUC KOjU je KapaKkTepucTanyaH KOAMpPaBUIHOM TOKa MIEYHO-
KucenuHcke cepmenTaumje. Ykyc cupa je b1o jacHoO napaxeH, npujaTaH ca KapakTepucTinmM CBOjCTBAMA
3a 0Baj TN 3petba, He NPEBWLLE CNaH, Kao Hu kuceo, 6e3 npucycTea ropunHe. KoHsucteHumja cupa je buna
[0BOBHO YBPCTa, anu He npesulle TBpAaa. Npu xBakawy cupa ocehana ce npujatHa apoma, Koja ce fyro
3agpxasana, kao 1 Kpemacra CTpyKTypa koja ce Tonuna y yctuma.

®uU3nyKo-xeMujcka UCNUTUBabA

Pagun yTBphuBara OCHOBHWX XEMUCKUX NapaMeTapa KBanuTeTa UCMUTUBAHUX y3opaka cupa BpLUEHE Cy
cnegehe aHanuse:
- OppehuBatbe cagpxaja NpoTenHa,
- OppehuBatbe cagpxaja Boge y cupy,
- OppehuBatbe cagpxaja cyBe matepuje,
- OppehuBatbe cagpxaja Boge y 6e3macHoj MaTepuju cupa,
- OppehuBatbe cagpxaja MneyHe MacT,
- OppehuBarbe cagpxaja MrieyHe MacTu y CyBoj MaTepuju,
- OppehuBatbe kucenoctu cupa (°SH),
- OppehuBarbe cagpxaja conwm,
- OppehuBatrbe TUTpaLUmMoHe kucenoctu (pH) 1
- OppehuBatbe cagpxaja MIeYHe KUCenmnHe.

HaBegeHe aHanu3e BpLUeHe Cy NpemMa akpeauToBaHWM MeTogama WCMUTWBaKba MponuUCaHnx Y
"MpaBunHUKY 0 MeTodama y3umara y3opaka M MeTogaMa XeMWJCKMX M (DU3MYKUX aHanusa mneka W
npoussoaa of Mneka" (Cn. nuct COPJ 6p. 32/83). MpoueHa LobujeHnx pesynTaTa BpLUeHa je Y ckrnagy ca
Baxxehum npaBunHUKOM y 06nacTu KBanuTeTa NPon3soda of Mreka — ,lpaBuUiHIK 0 KBanuTeTy Npou3Boaa
of mneka u ctaptep kyntypa“ (Cn. rnacHuk PC, 6p. 33/10, 69/10, 34/2014).

Pesyntati (om3nyKko-XxeMujCK1X UCMMTMBAK-A NpUKasaHu cy y Tabenn 4.



Ta6ena 4. Pe3yntaT 13n4Ko-XEMUCKNX UCUTUBaHA

Wcnumuearu napmempu 3narapcku cup »3narapcku 6uo“ cup
28.naH 14. pau 21. pax 28. nax
Cappxaj npotenHa (%)
| pepmeHTaumja 16.00 +0.17 15.30 + 0.11 16.37 + 0.11 16.61 + 0.11
Il pepmeHTaumja 16.11+0.18 15.35+0.11 16.38 + 0.11 16.38 + 0.11
Il hepmeHTaumja 15.90 + 0.16 15.31+0.14 | 16.37+0.14 | 16.00+0.14
Cappxaj Boge (%)
| bepmeHTaumja 51.85+0.17 52.09 + 0.11 51.45+0.11 51.45+0.11
Il pepmeHTaumja 51.00 + 0.15 5230+0.04 | 51.05+0.04 | 52.65+0.04
Il hepmeHTaumja 52.00 + 0.14 5190+0.15 | 52.25+0.15 | 53.25+0.15
Cappxaj cyBe matepuje (%)
| bepmeHTaumja 48.15+0.14 4791+0.14 | 4855+0.14 48.55+0.14
Il hepmeHTaumja 49.00 + 0,17 47.70 + 0.11 48.95 + 0.11 47.35+0.11
Il hepmeHTaumja 48.00 + 0.04 48.10 + 0.01 47.75 + 0.01 46.75 + 0.01
Cappxaj mnevHe mact (%)
| epmeHTaumja 27.25+0.01 30.50 + 0.01 31.00 +0.01 30.00 +0.01
[l pepmeHTaumja 27.00 + 0.01 30.00 + 0.01 31.50 + 0.01 29.70 + 0.01
Il hepmeHTaumja 27.85+0.01 31.00 + 0.01 31.25+0.01 29.00 +0.01
Cappxaj mneyHe MacTu y CyBoj
matepuju (%)
| hepmeHTaumja 56.59 + 0.01 63.66 + 0.01 63.85 1 0.01 61.79 + 0.01
[l pepmeHTaumja 55.10 + 0.14 62.89 + 0.01 64.35 + 0.01 62.72 + 0.01
Il hepmeHTaumja 56.25 + 0.12 64.45 + 0.11 65.44 + 0.11 62.03 + 0.11
Cappxaj Boge y 6e3macHoj
matepuju cupa (%)
| bepmeHTaumja 71.27+0.17 74.95+ 0.14 76.15+ 0.11 73.50+ 0.17
Il hepmeHTaLMja 69.86+ 0.14 7471+ 0.11 75.11+ 0.11 74.89+ 0.11
Il hepmeHTaumja 72.07+0.11 75.22+ 0.14 76.00+ 0.01 75.00+ 0.11
TutpaumoHa kucenoct
(pH BpegHocT)
| bepmeHTaumja 4.56+0.001 4.74+0.001 4.21+0.001 4.17+0.001
Il pepmenTaumja 4.55+0.001 4.70+0.001 4.20+0.001 4.20+0.001
Il hepmeHTaumja 4.50+0.001 4.75+0.001 4.20+0.001 4.10+0.001
Kucenocr, °SH
| bepmeHTaumja | 68.80 + 0.002 86.40 + 0.001 | 81.60 +0.001 | 76.60 + 0.001
Il pepmenTaumja | 68.70 + 0,001 86.00 + 0.001 | 80.95+0.001 | 75.95+0.001
Il pepmeHTaumja | 68.65 + 0,002 86.50 + 0.001 | 81.00 + 0.001 | 75.00 +0.001
MneuHa kucenuHa, %
| bepmeHTaumja 1.50+ 0.002 1.94+0.001 1.80+0.001 1.73+0.001
Il pepmeHTaLmja 1.60+ 0.001 1.84+0.001 1.84+0.001 1.80+0.001
Il hepmeHTaumja 1.50+ 0.002 1.90+0.001 1.80+0.001 1.70+0.001
Harpujym xnopug, %
| bepmeHTaumja 1.88 2.81 2.53 2.14
Il hepmeHTaLmja 1.98 2.58 2.90 2.56
Il pepmeHTaLmja 2.31 2.69 2.45 2.10

Pesyntat (hn3N4KO-XEMUCKMX MCMUTMBatba Mokasyjy Aa 3natapckum cup, AobujeH TpaguumMoHanHum
MOCTYNKOM MpUNpeMme, Ha Kpajy npoueca 3petba, Npema cagpxajy MreyHe MacTu y CyBOj MaTepuju cupa,
kKoja je wmana BpegHocTu ucnog 60%, cnapga y kaTeropujy NYHOMAacHUX CMpeBa, 3a PasnuKy Of
"3natapckor 6u0" cupa, unje cy ucte BpegHocTu Gune msHag 60% M.M., M KOju cnaga y kateropujy
eKcTpamacHux cupeBa (4n. 35 ucror paBunHuka).



OuurnegHo je pa je 6aktepuoumH mnsonosaH U3 Lactococcus lactis ssp. lactis SRB/ZS/094, koju je kao
aguTUB 4ofaT TOKOM Mpoueca NPOW3BOAHE, MOPEA OYEKMBAHWX 3aLUTUTHWX, UCTOSBMO M Heke A0AaTHE
BeHedhuTe KOjW Cy MManu yTuLaj Ha CEeH30pCKa CBOJCTBA, MAHOCHO Ha MapameTpe KBanuTeTa npou3soaal.
MonynpeuuniwheHn 6akTePUOLWH je Mcrorbuo yTuuaj 1 Ha 6p3nHy npoueca hepmeHTauuje, ckpahyjyhu ra.

MneyHa kucenuHa je kog "3natapckor 610" cupa umana Behe yTBpheHe BpegHOCTM HEro kog yobuyajeHo
npousBedeHor 3natapckor cupa, npu 4Yemy cy Te BpedHocTu Gune Hajsuwe uamehy 14. u 21 paHa
thepmeHTaumje. OunrnegHo Aa OBa OpraHcka KWCEenMHa Huje MMana HeraTuBaH yTuU@j Ha CeHaopcka
CBOjCTBa NMpou3Boda (moBehaHa KUCENoCT M Cn.), jep je NosHaTW nydepckn edekaT MneyHe KucesnuHe
LOMNPUHEO Pa3Bojy KapakTePUCTUYHUX KUCETOMITEYHUX CBOjCTaBa TUMMYHMX 3@ OBAj TUM NPOU3BOAA.

Buww cappxaj mneyHe mactu, ytepheH noyeB of 14. gaHa, kog cupa ca godatoM BakTepuoLyHOM,
[ONMPUHEO je [Aa, noped HYTPUTWUBHOTr acrekta, CEeH30pHe U (yHKUMOHanHe KapakTepuctuka Oyay
napaxenuja. OBaj cup je UMao NOXETbHMUW YKYC U TEKCTYPY.

[Mpema cagpxajy Boge y 6eamacHoj maTepuju cupa (>67%), oba cupa cnagajy y kateropujy MEKUX cupesa.
Cagpxaj conu y obe ucnutusare rpyne je 6uo ucnog 3%, WTo npegcTaBba ONTUMArHY KOMMYUHY COMU,
koja he ca jeaHe cTpaHe umaTu KOH3epBULWYhK edoekaT, a ca apyre ctpaHe, Hehe gasatu ocehaj Benmkor
canuHuTeTa nponssoady. [obujeHe BpeaHOCTM He MOry MpeAcTaBrbaTh e3rakTHM HOpMaTuB, jep ce Co,
TOKOM MPOW3BOAHE 3raTapckor cupa, AoAaje ,0O0KaTMBHO, U TO Kao ,PyKOXBaT* CONMM Ha jedaH pen
nopefaHe rpyge y ambanaxu 3a nakoBake 1 YyBak-E.

Mukpo6uonowka ucnuTMBamwba
CnpoBefgHa MWKpOGMONOLLKA WCMUTVBAHba MpeAcTaBrbana Cy ObjeauteHe KpUTepujyme XurujeHe y

npouecy npowussoawe u GesbeaHocTu osor Tuna cupa (Tabena 5), dopmupaHa Ha 0asu akTyenHor
Mukpobuonowkor MpasunHuka, Boguya n ocobeHocTv camor npom3soaa.

Ta6ena 5. O6jeanreHn KpuTepUjyMn NpoLecHe xurujeHe n 6esbegHocTn 3natapckor cupa

MapameTpu xurujeHe MapameTpu MeToge ucnutveara MnaH I'paHMYHE BPeaHOCTH
y npouecy besbenHocTu y30pKkOBaka
NPOM3BOAH-E N c m | M
Salmonella spp. 5 0 OpcyctBoy 259
L. monocytogenes | SRPS EN ISO 11290 -1:2017 5 0 OgpcyctBoy 259
Koarynasa nosutueHe SRPS ISO 6888-1:2009 5 2 | 104CFU/g | 10°CFU/g
cTadmnokoke
Escherichia coli SRPS ISO 16649-2:2008 5 2 [ 10CFU/lg | 100FU/g
Enterobacteriaceae 5 2 | 100 CFU/g | 1000 FU/g

n — 6poj jeanHMLa Koje YnHe y3opak

¢ — 6poj jeouHnLa y3opka koje gajy BpeaHocT uamefly m u M
m — JOHM IUMUT
M - ropton nuMKUT
CFU/g — 6poj konoxwja no rpamy




Tokom nepuofa hepMeHTaLuje, kKao HX Ha Kpajy Nepuoda UcnuTMBaka, Kog roToBor nponssoga oba tmna,
30. naHa, Huje yTBpheHo npucycTeo L. monocytogenes u Salmonella spp.

PesynTaTv ocTanux MUKpOBMOMOLLKMX UCTIMTUBAKA CY NpUKasaHu y Tabenm 6.

Tabena 6. Pe3ynTaTu ncnutusara napameTtapa npoLecHe XUrnjeHe o 3Hadvaja 3a 1cnpaBHOCT

3natapckor cupa
Koarynasa nosutusHe | Escherichia coli | Enterobacteriaceae
ctacdmnokoke

3narapcku cup P1=790 CFU/g; P1=20 CFU/g, P1=400 CFU/qg,
P2=750 CFUI/g; P2<10 CFU/g P2=90 CFU/g

P3=850 CFU/g; R3<10 CFU/g R3=250 CFU/g
P4=910 CFU/g, R4=90 CFU/g R4=90 CFU/g
P5=800 CFU/g R5<10 CFU/g R5=80 CFU/g

»3nartapcku 6mo“ | P1=50 CFU/g; P1<10 CFU/g P1=100 CFU/g
cup P2= 70 CFU/g; P2<10 CFU/g P2=50 CFU/g
P3= 90 CFU/g; P3<10 CFU/g P3=10 CFU/g
P4= 50 CFU/g; P4<10 CFU/g P4=50 CFU/g
P5=80 CFUlg P5=10 CFU/g P5=70 CFU/g

Pesyntat MWKpOOMOMOWIKMX WCNWUTWBAKa MapameTapa XurMjeHe npoueca, Kao W napamertapa
BesbenHocTy, ykasyjy Aa cy oba npoussoga 6e3beaHu 3a ynotpeby.

MehyTumM, pesyntati MUKPOOMONOLIKMX WUCMUTMBaHa MOKasyjy da ,3nartapcku 6uo“ cup, ca acnekta
NPOLIECHE XWUTUjEHE, UMa MMKPOOMOMOLLKM NPOGuN Koju ynnmBa BERy CUrypHOCT NPUIMKOM KOH3ymauuje, C
0631pom aa cy BpegHocTH Bpoja Koarynasa No3UTUBHKX cTadurokoka, E. coli, kao u baktepuja hamunuje
Enterobacteriaceae 3Ha4yajHO UCMOS LOHEr NUMUTA NpeaBuiEHNX KpuTepujyma.

[Opyrum peunma, fobujeHe BpeAHOCTY ykasyjy Aa je fopatv BakTepuoumnH 13onoBaH M3 COMCTBEHOT Coja
Lactococcus lactis ssp. lactis SRB/ZS/094, y npou3Bog KOju CMO O3HauWnu kao ,3naTtapcku Guo* cup,
BuTaH hakTop MUKPOBKONOLLKE CUTYPHOCTH, LLTO j€ HAPOUYMTO 3Ha4ajHO ako ce yame y 063up ha ayToXTOHa
TEXHOMOrMja NPOMU3BOAHKE OBOr Cupa noapadymeBa ynotpeby cupoBor mreka 6e3 npeTxogHe TepMuuke
obpage.



AEKNAPALIUJA NPOU3BOAA U 3AKOHCKA PETYNIATUBA

"3/IATAPCKW BUO" CHP -
Cup ca npupodHum 6uonpomeKmopom xpaHe — 6akmepuoy,UHOM
ExcmpamacHu, Meku cup y canamypu
Ca dechuHucaHoz nodpyyja 3namapa

Cacmojyu: KpaBrbe CMpOBO MNEKO, MAKPOBMONOLIKO CUPUIO, KyXWHCKa CO, MPUPOLHI NPOTEKTOP XpaHe
130510BaH 13 concTeBeHe KynType Lactococcus lactis ssp. lactis SRB/ZS/094

Cadpxaj Mre4yHe macmu y cygoj Mamepuju cupa: = 60%;

Cadpxaj 800e y beamacHoj Mamepuju cupa >67%

Hemo konu4uHa: V3paxeHa bpojuaHom BpegHoLwhy v jeamHuuom mepe (Ha npumep, 250 g unm 500 g);
Pok ynompebe: Hajborse ynotpebutu oo kpaja .... ;

Ycnosu yysara: YyeaTu Ha Temnepatyt og + 1 go + 8 °C y opuruHanHoj ambanaxu;

[Mpoussohay: EC Komepu, Mpujenorse

3emsba nopekna: P. Cpbuja

100 g npon3Bogda NPOCEYHO CappXM:

MneuHa mact (g/100g) MuH 28.00

og Tora 3acuheHe mactu (g/100g) 18.50
Yrroenn -xugpatui (9/100g) 2.50

on Tora wehepw (g/100g) 2.50
BenanuesuHe (g/1009) 16.00
Co (g/1009) 2.99
Cappxaj cyBe matepuje MWH. 45%
Enepretcka BpeaHocT (kJ/kCal) 1350.5 kJ/322.8 kCal

kkkkkk

Ha 6a3n pobujeHnx uanyko-xemMujckux pesynrtarta, kao 1 Ha OCHOBY CEH30PCKMX CBOjCTaBa, HaBEOEHM
npowussog - "3/TATAPCKW BUO" CUP — Cup ca npupoaHum BronpoTeKTOPOM XpaHe — bakmepuoyuHOM,
MOpa y NPOU3BOALM M NPOMETY [a ucnywasa criefehe ycrose KBanuteTa BesaHe 3a:

| - Knacudhmkaumja, kateropusaumja u HasuB nponsBoaa:

lMpema kateropuju no Kojoj ce CUpeBU CTaBfbajy Yy MPOMET, OBa BpCTa Cupa Cnaja Yy rpyny cupesa ca
3pereM Tj. cUpeBa Koju UMajy mpouec 3pera nog ogpeheHnM ycrnosuMa vy ogpefleHOM BPEMEHCKOM
nepuogy y kojem ce Aelwasajy ogroBapajyhe buoxemujcke 1 usnyke NnpoMeHe Koje AONPUHOCE HacTaHKy
cneumnduYHNX CEH30PCKUX KapaktepucTuka (4n. 34 lMpaBunHWKa O KBanuTeTy Npous3Boda Of Mneka W
ctaptep kyntypa (Cnyx6eHn rmnachnk PC, 6p. 33/2010, 69/2010, 43/2013 — ap. npasunHuk n 34/2014), ook




npema cagpxajy MieyHe MacTtu y cyBoj matepuju cupa (>60 % mMm) cnaga y kateropujy ekcmpamacHux
cupesa (4n. 35 uctor lNpaBurHuka).
lpema cagpxajy Boge y beamacHoj matepuju cupa (>67%), cnaga y kateropujy Mekux cupesa.

Il - MapameTpn KBanuTeTa CUPOBMHA, KAO U BPCTa M KONMWYMHA CMPOBMHA W AojaTaka Koju ce
ynotpe6rbaBajy y Npov3BoAkM:

CupoBo Mneko, ynotpebrbeHo cupuno (Maja), kao M goaat 6MonpoTEKTOP M30N0BaH M3 U3 COMCTEBEHE
kynTtype Lactococcus lactis ssp. lactis SRB/ZS/094 me3ocunHae KynType Mopajy 4a ycnywasajy YCroBe y
nornegy 6e36eaHOCTY 1 KBannUTETa Ynju Cy 3axTEBN AeUHICAHM NOCEOHUM HOPMATUBHIUM aKTUMa.

CupoBO KpaBrbe MIeko Mopa da 3afoBOrbu ycnose 4il. 6, kao u ycrnose un. 7 u 8 [paBunHuka o
kBanuTeTy cuposor Mneka (Cnyxbenn rmacHuk PC, 6p. 21/2009). Mneko mMopa Aa notudye o 3apaBux
MNEYHMX rpna 13 aeduHucaHor nogpydyja 3natapcke peruje, kao 1 ha ce HMXOBa MCXpaHa 3acHWBA Ha
XpaHu Koja ce Npou3BoaM Ha TOM Noapyujy.

KanuteT MukpobronoLukor cupuna ogpeheH je nponssohaykom crneuydukaLmjom.



4. NPEAHOCTU TEXHUYKOI PELLEHKA

BeHeuT BakTepuoumHa UMBWNM3aUMj@ KOPUCTM Xwibagama roguHa YHasagd. MehyTtum, jeauuu
BaKTepUOLMH KOju je AaHac, kKao KOH3epBaHC XpaHe, Halao CBOjy NPUMEHY Y NpexpambeHoj UHAYCTPUK 1
KOjW Ma 3BaHWUYHO, 3aKOHCKO 006per-E Y 3eMrbama LIMPOM CBETA, je HU3WH.

V3onoBaHu GakTepuouMH U3 ayToxToHe kyntype Lactococcus lactis ssp. lactis SRB/ZS/094, npunaga
uctom Tuny henuja npopyueHata. lVcnorbeHa eqekTUBHOCT NaKTOKOKHOr 6akTepuounHa, kao U
€KOHOMWYaH W He NpeBMULLEe 3aXTEBaH HAYMH HErOBOr WHKOPNOpUpaka TOKOM NPOou3BOAHe 3naTtapckor
cvpa, NpeacTaBrba OANNYHY anTepHaTBy y KOMOUHaLMK ca ApYrM aHTUMUKPOBHUM KOMMOHEHTama Kojiu
Cy 3HayajHW TOKOM HacTaHka OBOr Npou3Bofa (MPBEHCTBEHO, CaM MPOLEC MENYHO-KUCESTMHCKE
thepmeHTaumje 1 ynotpeba conu, Kao jeanMHOr KOH3epBaHca).

BeHeduTV npumMeHe NaKkTOKOKHOT HakTepuoLMHa ce Mory CBpCTaTh y TpW norba:

v [lobujeH je 3ppaBcTBeHO Oe3beaaH MpoM3BOA Ca 3HAYajHOM MUKPOOMONOLIKOM cTabunHowwhy,
OLHOCHO NPOK3BOA ca yHanpefheHM napameTpruMa XurujeHe npoLeca Npou3BoaHe.

v [lobujeH je Nnpon3BoA Koji MMa BeOMa MoBObHA OpraHonenThyKa CBOjCTBa, OAHOCHO, NPOK3BOA Ca
N3PAXEHUUM M OUIbE OLIEHEHUM CEH30PCKUM KapaKTepucTukama y OfHOCY Ha CTaHAapAHO
Npom3BeaeH 3natapcku cup, u

v/ Bpeme Tpajata npoueca npou3BOAHE 3MaTapckor Cupa je 3Ha4yajHoO CMareHO, LITO Ca
€KOHOMCKOr acrekta M oparaHu3oBaHe MaHy(aKTypHe NpOW3BOAHKE MPeAcTaBiba HapPOYUTO
BEMMUKM AOMPUHOC.

*kkk

MpumeHy OakTepuounHa, Kao NPUPOAHMX OMOMPOTEKTOpa XpaHe MOXEMO NOCMaTpaTu kao AofaTHY
3HavajHy mMepy 3awTute npoussoga. MehyTum, 6uno 6u HanBHO BepoBaTH Aa BakTeproUmHu Mory aa byay
jeMHO M KOHAYHO peLLese 3a akTyenHe npobneme y obnactn 6e3begHOCTM XpaHe.

MeRyTum, 1 nopen CBUX NPEAHOCTM OBaKBe MPUPOLHE 3aLITUTE XpaHe, MOXEeMO MOCTaBUTU W NUTake
,3aLUTO je HMX0BA NPUMEHA y CaBPeMEHO] NpexpambeHoj MHAYCTPMjM, 4O AaHAC, CBEAEHA Ha BPro Manu
npoueHat*. Kao OCHOBHM pa3no3n Hamehy ce noTtewkohe Be3aHe 3a HalUMOHarnHa 3akOHOAAaBCTBA W
noctojawe npatehux duHaHcujckux npobnema y obnactm passoja, hopmynauuje W nnacuparba
KoMepLmjanHux npenaparta HoBWx BakTepuouyHa Ha TpxuLTe xpaHe. [ipyrum peunma, HaBeaeHe Telwkohe
ofHOCce ce, Mpe CBera, Ha WMNNeMeHTauujy OakTepuounHa Ha TpXMLLe, OOK Cy HayyHW [OKasw
onpaBfaHoCcTM K BeHeduTa HUXoBe NpuMeHe, yBenuko obesbeheHn. HaBegeHo TEXHWYKO peLuere jedaH
je oa oonpuHoca pa3ssojay 0Boj 0bnacTm.

Peaummpajyhu gocagaluma CKycTBa, Hamehe ce 3akrbydvak fa 6u y HapegHoM nepuoay 6uno noTpebHo
NpuByhN WKPY Naxkby NOTPOLLAYA N MHTEH3VMBHMjE MPOMOBUCATM NPUMEHY OBWX MPUPOAHKX CyMCTaHLM Kao
[ie0 NPEBEHTUBHUX Mepa Y cripeyaBarby HacTaHka oborbeta u3assaHux ynotpebom HebesbeaHe xpaHe,
anm u ykasatm Ha OeHedute HMXOBE NpuUMeHe Yy obnacTu KkanuTeTa NPOM3BO4A WM EKOHOMCKe
ONpaBAaHOCTK, LUTO je Y 0BOM Cry4ajy HapouMTO U3PaXeHO.
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NIACTA PAHWUJE NPUXBATREHUX TEXHUYKUX PELLEHA (MO AYTOPY)

Ap Bnapumup Kyphy6uh, BaHpegHu npochecop:

1. "®epmeHTncaHa cyBa kobacuua ca aoaaTkoM ekctpakta burbke Kitaibelia vitifolia kao npupogHm
aHTMoKCMaaHcoM 1 koHaepsaHcoM". Mpojekar 111 46009. M84 (2013).

2. ,Ceexw cup ca 0% mneyHe mactu®,lMpojexart 111 46009 M82 (2018).

Op Oparytud Bykuh, peaosHu npodecop:

1. ,Ceexu cup ca 0% mneyHe macTu’, Mpojekart 1 46009, M82 (2018).

2. "KomnocTupare opraHckor oTnaga v MorynHOCTU HeroBe NpuUMeHe Y OpraHckoj nponssogrmn” TP
31057 v U 46009. M82 (2019).

Op Cnasuua Beckosuh MopayaHuH, Hay4YHU CaBETHUK:

1. "lpomsBoata TeYHUX CTapTep KynTypa: ogabpaHux cojeBa Gaktepuja Lactobacillus plantarum,
Micrococcus varians v nnechn Penicillium nalgiovense, npuMerseHnX y pefoBHOj NPOU3BOLHM
TpajHuX hepmeHTUCaHux kobacuua". M84 (2003).

2. "YXXWYKA TJYC kobacuua - Kobacuuya ca conctBeHoM 3awwTuTHOM baktepujom — Lactobacillus
saker". Mpojekat TR 20127. M84 (2011).

3. "CPEMCKA TJYC «kobacuua - Kobacuua ca npupogHum OMOMPOTEKTOPUMA XpaHe -—
BaktepuoumuHuma”. Mpojexat TR 20127. M84 (2011).

4. "OepmeHTuCaHa cyBa kobacuua ca gogatkoM ekctpakTta bunjke Kitaibelia vitifolia kao npupogHum
aHTMoKCMAaHCcOM 1 koHaepaHcoM". Mpojekat |1l 46009. M84 (2013).

5. "Mogen ontumarnHe epmeHTaumje, Cyllera 1 3pera 6e3beaHe MNeTpoBayke kobacuLe BpXyHCKOr
KBanuTeTa y TpagMLMOHanHuMMm ycnosuma npoussoate”. MNpojekat TP 20037. M83 (2011).

6. "lNporpam KOHTpONe MHeKUMje CBMHa BUPYCOM XxenaTtutuca E y naHuy npoussogrwe of dapme
po notpowwaya y Penybnuum Cpbuju". MNpojekat TP20061 (2008-2010) n N 46009 (2011-2017).
M82 (2017).

7. "OppehuBare npucyctsa baktepuja Vibrio parahaemolyticus". Eauumnja WHCTUTYTa 32 XUTKjeHy
TexHonorujy meca (MpupyyHuk — metoge), wudppa metoge 01M.VIBPH. M85 (2007).

8. "YtBphuBame npucyctBa CTadMNOKOKHOT eHTepoToKcuHa". Eguumja MHCTUTYTA 3@ XWrujeHy u
TexHonorujy meca (MpupyyHuk — metoge), wudpa metoge 01M.STAFENI. M85 (2007).

9. "Mertog 3a Hymepuyko oapefuBarbe konngopmHux baktepuja”. Eguumja MHCTUTYTA 3a XurnjeHy u
TexHonorujy meca (Mpupyynuk — metoge), wudpa metoge 01M.COLIF M85 (2007).

10. "Singlepath (R) E.coli 0157 — ksanutatueHa fetekumja E. coli 0157 (ykrbyyyjyhu H7)". Eguumja
WHctutyta 3a xurwjeHy wu TexHonorujy meca (MpupydHuk — metoge), wwudpa MeToae
01M.ECOLIGRT. M85, (2007).

11. "CKpUWHUHT TecT 3a ogpefuBare pesnaya aHTMbMoTKa — MeToa net nnova”. Eguumja MHcTuTyTa
3a xurnjeHy u TexHonorujy meca (MpupyyHuk — metoge), wudpa metoge 01MB.ABPP. M85,
(2007).

12. lNporpam KoHTporne UHMEKLMje CBUHa BUPYCOM XenaTutuca E y naHuy npoussogre of dapme fo
notpowava y Penybnuum Cpbuju". Mpojekat TP20061 (2008-2010) n UMW 46009 (2011-2017).

M82 (2017).



13. ,Ceexu cup ca 0% mneyHe macTu’, Mpojekar IIl 46009. M82 (2018).
14. KomnocTtupate OpraHckor oTnaga ¥ MOrynHOCTWU HEeroBe MPUMEHE Y OPraHcKoj Npou3BOAHM”
Mpojekar |11 46009 n TP 31057. M82 (2019).

Op Hyprud Memuwm, Hay4Hu capagHuk:

1. "3opkoBame otnagHux Boaa y nHayctpujn mneka"“, M 83 (2014).

2. ,Ceexu cup ca 0% mneyHe mactn®, Mpojekar Il 46009 M82 (2018).

3. Komnoctupare opraHckor otnafga M MOryhHOCTU HeroBe NpUMEHe Y OpraHcKoj MPOU3BOAHM"
Mpojekar |1l 46009 n TP 31057. M82 (2019).

[p Bpanucnas Kyperbywwuh, BULWK HayYHU CapaaHUK:

1. "lporpam KoHTpone MH(EKLMje CBUHbA BUPYCOM Xenatutuca E y naHuy nponssogre of apme
po notpowava y Penybnuum Cpbuju". Mpojekat TP20061 (2008-2010) n WA 46009 (2011-2017).
M82 (2017).

2. "Ontumunsauwja MUP npoTokona 3a noy3aaHy AeTeKUMjy METULMAUH-PE3NCTEHTHIUX CTadpuoKoka".

Mpojekat TP31079 (2011-2017). M82 (2017).
4. ,Csexu cup ca 0% mneyHe mactn®, Mpojekar Il 46009. M82 (2018).



YIoBOpP
0 MOCJIOBHOj capafbH y 00/1aCTH M3pajie HOBHX MPOU3BOAA

3aKJbYIY]y:

1. E.C. Komepn goo, Benuka Xyma, 66, [Ipujenosse (y nasbem tekery: Hapyuumnan), xoju
3actyna aqupekrop Ecan Jycoruh
)7}

2. Arponomcku Qaxynter y Hauxy, YuuBepsuter y Kparyjesiy, Yauak, Ilapa Jlymana 34
(y maibem TexcTy: Msspiinnalr), Koju 3actyna jexas, [pod. ap Tomo Munoresuh.

Ynan 1.

[Ipenmer oBOr yrosopa je pasBHjambe¢ TEXHOJNONIKKA YyHalpeljeHa OPOM3BOJA K TO:
»SJATAPCKH IVIYC CHUP*“ — Cup ca COICTBEHOM 3aIITUTHOM OakTepwjoM — Lactococcus
lactis ssp. lactis u ,3JIATAPCKW BUO CUP“ - Cup ca LpHpo HIM OMOIIPOTEKTOPOM XpaHe —
GaxTepronuHOM, Koje he passutu M3spmmmal 3a notpebe Hapyurona.

Yiaaun 2.

OBuMM yroBOopoM YroBOPHE CTpaHE DEryJHINY IpaBa W obaBe3e BE3aHE 3a Pa3BHjame N
OyIITame y PeOBHY IPOM3BO/IbY TEXHOJONIKK yHanpeheHa npousBoma u3 wiana 1. xoje he 3a
norpebe Hapyunona passutu M3spimnuiar.

Ymaun 3.

YroBopHe cTpaHe ce 00aBesyjy Ha TpajHO YyBabe TajHOCTH MHGMOpManuja U IojaTaKa
KOju MM Oyjly JOCTYIHH y BE3H M3BpIICHa OBOI yrOBOpa, T¢ he, y CYMpPOTHOM, CHOCHTHU CBY
AUPEKTHY ¥ MHJIMPEKTHY WITCTY, KOja HACTaHE {PYTroj yrOBOPHO] CTPAHH.

Yian 4.

Ha ume HakHajie 3a paspajy HpomsBoma M3 wiaHa | oBor Yrosopa, Hapyuwmnar he
IIATHTH HaJJokHaly Wsspimmony y usnocy ox 10.000, 00 muuapa.

Yaan 5.
Osaj yrosop ce 3ak/bydyje Ha oapeljeHo BpeMe y Tpajarby o1 6 Meceln y KOM poky he
Wseprwian npexatu paspabene penentype mpoussona Hapyunony, kao ¥ u3BpHIATH HpOOGHY

[IPOU3BOJIIGY.

Yaau 6.



VFOBopHe CTpaHe MOTY PaCKHHYTH yLOBOD, y HI/IcaHOJ (1)opMI/I M TO CIOPa3syMHO HIIH
OTKazOM y-CIIyajy HEHCIIyHheHha YTOBOPCHX obapesa; i

Otkasuu pok je-30 (rpuiecer): HaHa i mOoumMme Tehu ,I[aHOM Ipefaje TpernopyyeHe
IIOIIUJBKE TTOIIITH.

Ynau 7.

Y cuydajy cnopa o mpasuma # o0ase3aMa M3 OBOI yroBOpa, KOJH ce He peiu
CIIOPa3yMHO, HAJUIeXaH je cyn y Yauky.

Yoramn 8.

Ogaj yrosop 3akjbydeH je y ueTupH (4) HCTOBETHA IpUMepKa ¥ TO 10 JBa (2) 3a cBaky
YTOBOPHY CTpaHy.

3a Msspmmona 3a Hapyunona
Hexan Aupexrop

Hpo¢ np. Tomo Munomepuh Ecag Jycosuh




Predmet: 1ZJAVA O KORISCENJU DOBIJENIH TEHNICKIH RESENJA:
1., Zlatarski bio sir", Sir sa prirodnim bioprotektorima hrane - bakteriocinima, i

2., Zlatarski sir plus*, Sir sa sopstvenom zastitnom bakterijom - Lactococcus lactis ssp. lactis

ES Komerc doo iz Prijepolja je sa velikim zadovoljstvom prihvatio moguénost da bude korisnik istrazivanja
o primeni bioprotektora u proizvodnji Zlatarskog sira, jer je prepoznao moguénost da se sa jednim
savremenim pristupom, prvenstveno u kontroli njegove bezbednosti, postigne veéa zdravstvena sigumost,
a time i poverenje potrosaca.

Samo saznanje da je reC o tradicionalnom Zlatarskom siru, proizvodom koji predstavija obelezje naseg
naroda, nase regije, nase drzave, opredelilo nas je da budemo direktni korisnici tih istrazivanja, tim pre $to
Je ES Komerc doo, od svoga osnivanja, shvatao znacaj i potencijal prijepoliskog, novovaroskog, pribojskog
i sjenickog kraja. Razvoj nauke u ovoj oblasti smo shvatili kao mogucnost da se tradicionalna proizvodnja
Zlatarskog sira, iako oslonjena sustinski na staru, domaéu proizvodnju, unapredi, autohtona tehnologija
sacuva, da dobije svoj organizovaniji oblik, da se etnografsko bogatstvo nageg podneblja u

ini jo§ prepoznatljivim, a time da se da snazniji pe
at njegovog razvoja.

Ovaj koncept naucnog rada, odnosno, dobijeni rezultati istraZivanja, uklopili su se u nase osnovne
smernice postojanja i razvoja. Nasa kompanija nastoji da ,Hrana mog kraja“, u ¢ijoj osnovi se razvija novi
brend definisan kao ,Volim dobro u ljudima®, satuva manufaktumu proizvodnju i da zadrzao taj autenticni
,miris* i prepoznatljivi-,ukus",

Dakle, ES Komerc doo iz Prijepolja namerava da dobijena tehnicka reenja (bitno pobolj$an postoje¢i
proizvod i tehnologija):

3. ,Zlatarski bio sir*, Sir sa prirodnim bioprotektorima hrane - bakteriocinima, i
4. » Zlatarski sir plus*, Sir sa sopstvenom zastithom bakterijom - Lactococcus lactis ssp. lactis

koristi kao smernicu u razvoju i radu svojih kooperanata.

U Prijepolju, _ ES Komerc doo
25.12.2019. god ‘




YHUBEP3HUTET V KPAT'VIEBLLY
AI'POHOMCKH ®AKYJITET ¥ YHAYKY
bpoj: 3012 /6 -XXIV

Y Yauky 27.12.2019. roaunne

Ha ocnoy unana 170.Craryra ®akysntera (6poj: 1880/2 oa 20.09.2018. roauue) u onpeadu
[MpauaHKKa O MOCTYNKY, HAYMHY BPEIHOBaba M KBAJIMTATHBHOM MCKa3MBalby HAy4YHOMCTPaKMBAYKHX
pesyaTara ucTpaxkuBaya, a Ha npeanor Karenpe 3a npexpambeny texxonorujy oa 24.12.2019. roaune,

HacraBHo-nayuno sehe ArpoHomckor (akynrera y Yauky, Ha ceqHuum oapkanoj 27.12.2019.
rOJIMHE, 10HOCH

O/UIYKY

I. Tlpuxsara ce npmjasa Texunukor pemema-6uTHo nobosmwanu nocrojehu npomssox n
TexHoaornja-M84 13 o6nacTn GUOTEXHHUYKHX HAYKA, M0/l HA3HBOM:

- "Saarapekn 6mo cup'', cup ca npupoaHHM GHONPOTEKTOPHMA XpaHe - DAKTEPHOUHHHMA
ayropa: Bnaaumupa KyphyGuha, Jlparyruna Bykuha, Cnasuue Beckosuh, Hyprusa Memuiuuja,
Munnnka Llanowuha, 3opana Octojuha, bpanncnasa Kypesbyiuha;

2. WUmenyjy ce peLieHseHTH 3a 1aBatbe peLeHsmje, 1 To:

¢) /Jp Mupena Uanuuh, sanpennn npodecop, Texnonowku dakynrer y Hoom Cany:
d) Jp MHparojno OGpanosuh, [Momonpuspennn dakynrer y 3emyny YHupepsutera y
beorpany

3. OBy oanyky, ca noTpeGHOM JIOKYMEHTALMjOM, AOCTABMTH HAANEKHOM MATHYHOM HAy4HOM
0a00py Ha Ja/bu NOCTynaK.

Obpasznodicerse

AYTOpH TEXHHUKOT peluerba ¢y noanenn ArpoHomckom akyarery y Yauky, npeko Kareape 3a
npexpamMOeHy TEXHOIOMH]Y, MpPHjaBy TEXHHUKOT pellera-0MTHO noGosbluanK noctojehn nponsson 1
TexHon0rnja-M84 13 oGnactn GHOTEXHMUKMX Hayka, N0 HasuBoM: ''3aartapeku 6uo cup'', cup ca
npupoanum OuonmporekTopuma xpane - Oaktepuoumnuma ayrtopa: Bnaaumupa Kyphy6uha,
HAparytuna ‘Bykuha, Cnasuue Beckosuh, Hyprusa Memunwuja, Mununka Lllanowuha, 3opana
Octojuha, bpanucnasa Kypemywuha:

JlocraB/beno:

= daymopuwa
= peyenzenmuma

- apxusu /"RPE,HC EJHHK
7 HACTABHO-HAYUHOT BERA
(s JNEKAH

| 7
\ M o /_l{&ﬁ@@téjc‘i/
o pog. op Tomo Munowesuh
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ERCE RS Bynesap uapa Jlazapa 1,Hosu Cag
TE=RHONOWRH Ten: 021/485 3600, 485 3601

il OARYNTET umejn:deantf@uns.ac.rs
HOBH CRAO geb: www.tf.uns.ac.rs

HacrtaBHo-Hay4yHO Behe ArpoHomckor ¢akyntetra y Yauxky YHusepsuteta y Kparyjesuy,
oapaHo 27.12.2019., AoHeno je oanyky o umeHoBary ap Mupene Unuuuh, BaHp. npoo.,
TexHonowku dpakyntet Hosu Cag, YHusep3sutet y Hosom Capy (Pewerve 6poj 3012/6 — XXIV
oa 27.12.2019.) 33 peueH3eHTa TEXHUYKOr pelwerba nog Haueom ,3natapcku 6uo” cup,
cup ca npupogHum BuonpoTtekTopom xpaHe - baktepuouuHom, aytopa: Ap Bnagumwup
Kyphybuh, BaHpegHu npodecop, ap Aparad bykuh, peposHu npodecop, ap Cnasuua
Beckosuh, Hay4yHu caBeTHUK, Ap HypruH Memuwiun, BUWK HayYHW capagHuK, mp MunaHko
Wanoruh, ap 3opaH Octojuh, HayuyHu capagHuk u ap bpaHucnas Kypesmywuh, suwm
Hay4YHU capagHuK.

Ha ocHoBy yBuAa y AOKymeHTauwujy, HactaBHo-HayuHom Behy ArpoHomckor dakynterta y
Yauky YHusep3uteta y Kparyjesuy, 40CTaB/baM peueH3njy TEXHUYKOT peluerba.

PEUEH3UIJA

TexHUuYKo pelwere: ,3natapcku buo” cup, cup ca npupoaHUm BUONPOTEKTOPOM XpaHe —
bakTepuounHom

Kareropwmja: BuTHO No6osbluaHO TEXHUYKO peLlerbe Ha HaunMoHanHom Husoy, M84

TexHW4KO pewerbe: ,3natapcku 6uo“ cup, cup ca npupogHMM BMONPOTEKTOPOM XpaHe —
bakTeEpPUOLMHOM, MPOUCTEKNO je y OKBUPY peanus3auuje ABa NPOjeKTa WHerpasHor u
UHTEPAUCLMNIUHAPHOT UcTpaxkuBarba MNMNA6009 n MNN4A6010 Koju cy ¢puHaHCUpaHu opf
cTpaHe MuHUCTapcTBa NPOCBETEe, HayKe U TexHoNowWKor pa3soja Penybauke Cpbuje. Uumw
npoussoare '3natapckor 6uo“ cupa je yHanpehewe TpaguuuoHanHor npoueca u
nobosbluarbe KBanuTeTa 3naTapckor cupa npumeHom BHakrepuoumHa M30n0BaHOr M3 coja
Lactococcus lactis ssp. lactis SRB/ZS/094 .

Y onucy ctatba peweHoctn npobnema y cBeTy M KOA Hac, ayTopu TeXHUYKOr pellera
AedUHUCANU Cy KAPaKTEPUCTUKE U 3HA4Yaj NpoAayKumje baktepuoumHa y 61onoLWwKoj 3awTnTK
xpaHe. WUCTakHyTO je aa OakTepuoumHW npeacTaB/bajy ekcTpauenynapHo ocnobohene
npoTeMHe WAW NenTUAHE MONeKyNe, KOjUu WUCNo/baBajy u3parkeHy aHTUbaKTepujcky
aKTMBHOCT Yy OAHOCy Ha apyre baktepuje mneyHe kucenuHe (BMK), anu u npema L.
monocytogenes, Koja je bnucka popgy Lactobacillus. Takohe, aytopu cy ykasanu pa je
3naTapcku CUp jedaH o4 TUMUYHUX NPeACcTaBHUKA TPAAULMOHANHUX MeKux benux cupesa
yuja je ayTeHTUYHOCT BasupaHa Ha NPUCYCTBY M PA3HONUKOCTU BeauKor Bpoja pasnnmumTmx
BpPCTa ayTOXTOHMX MUKpPOOpPraHu3ama, NpBeHCTBEHO BakTepuja mneyHe KucenuHe, Koje cy
O/IrOBOPHE 3a HacTaHaK NPOM3BO/a Ca KAPAKTePUCTUYHUM CEH30PCKMM CBOjCTBUMA.

TexHUYKO pelwere AEeTa/bHO ONUCyje CNOXeH npouec gobujarba bakTepuoumHa, Koju
yK/bydyje wu3onaumjy v ogrosapajyhy cenekumjy cojesa BMK, kao wu yrephusarbe






