L7

INSTITUT ZA HIGIJENU I TEHNOLOGIJU MESA - BEOGRAD
INSTITUTE OF MEAT HYGIENE AND TECHNOLOGY - BELGRADE

ZBORNIK KRATKIH SADRZAJA
BOOK OF ABSTRACTS

MEDUNARODNO
56. SAVETOVANJE INDUSTRIJE MESA
INTERNATIONAL
56" MEAT INDUSTRY CONFERENCE

MESO I PROIZVODI OD MESA - BEZBEDNOST,
KULTURA, RAZVOJ, KVALITET ZIVOTA
MEAT AND MEAT PRODUCTS — SAFETY,

CULTURE, DEVELOPMENT, LIFE QUALITY

Tara — Hotel “Omorika”
12-15. juni 2011. godine
12%-15%" June 2011






CIP - Karanorusanuja y myOauKanuju
Hapopna 6ubnuoreka Cpouje, beorpan

637.5(048)
614.31:637.5(048)
664.9(048)

MEBYHAPO/IHO caBetoBame nHAyCTpHje Meca Meco u
MIPOU3BOIM O] Meca - 0e30€AHOCT, KYATypa, pa3Boj, KBaJUTET
xwuBota (56 ; 2011 ; Tapa)

Zbornik kratkih sadrzaja = Book of Abstracts / Medunarodno
56. savetovanje industrije mesa Meso i proizvodi od mesa
- bezbednost, kultura, razvoj, kvalitet zivota, Tara, 12-15. juni
2011. godine = International 56th Meat Industry Conference
Meat and Meat Products - Safety, Culture, Development,
Life Quality 12th-15th June, 2011 ; [organizator] Institut za
higijenu i tehnologiju mesa, Beograd = [organizer] Institute of
Meat Hygiene and Technology, Belgrade ; [glavni i odgovorni
urednici, editors in chief Dragan Mili¢evi¢, Aurelija Spiric].
- Beograd : Institut za higijenu i tehnologiju mesa = Belgrade
: Institute of Meat Hygiene and Technology, 2011 (Beograd :
Beoknjiga). - 167 str. ; 29 cm

Uporedo srp. tekst i engl. prevod. - Tiraz 250. - Napomene i
bibliografske reference uz tekst.

ISBN 978-86-82547-06-8

1. MaCcTUTYT 3a XUrHjeHy u TexHojorujy meca (beorpan)
a) Meco - Ancrpakru b) Meche npepaleBune - AncTpakTu
COBISS.SR-ID 184233228




]

INSTITUT ZA HIGIJENU I TEHNOLOGIJU MESA - BEOGRAD
INSTITUTE OF MEAT HYGIENE AND TECHNOLOGY — BELGRADE

ZBORNIK KRATKIH SADRZAJA
BOOK OF ABSTRACTS

MEDUNARODNO 56. SAVETOVANJE INDUSTRIJE MESA
INTERNATIONAL 56" MEAT INDUSTRY CONFERENCE

MESO I PROIZVODI OD MESA - BEZBEDNOST,
KULTURA, RAZVOJ, KVALITET ZIVOTA
MEAT AND MEAT PRODUCTS - SAFETY, CULTURE,
DEVELOPMENT, LIFE QUALITY

Tara — Hotel ,,Omorika”
12-15. juni 2011. godine
12"- 15" June 2011



Izdavaé/Editor

INSTITUT ZA HIGIJENU I TEHNOLOGIJU MESA - BEOGRAD
INSTITUTE OF MEAT HYGIENE AND TECHNOLOGY — BELGRADE

Za izdavaca/For Editor
Dr Vesna Matekalo-Sverak

Glavni i odgovorni urednici/Editors in Chief
Dr Dragan Mili¢evi¢
Dr Aurelija Spiri¢

Redakcioni odbor/Editorial Board

Dr Aurelija Spri¢, dr Dragan Mili¢evi¢, dr Snezana Saici¢, dr Vesna
Matekalo-Sverak, dr Declan Troy, dr Dragan Rogan, dr Zsigmond Jenej,
dr Martin Alewijn, dr Irina Chernukha, dr Klaus Troeger, dr Slobodan Lili¢,
dr Jasna Pinovi¢-Stojanovié, dr Vesna Dordevié, prof. dr Ilija Vukovié,
prof. dr Milan Z. Balti¢, prof. dr Radomir Radovanovié, prof. dr Ljiljana
Petrovié¢, dr Porde Okanovié

Tehnicki urednik/Technical Editor
Dr Danijela Sarcevié
Radmila Zdravkovié¢

Lektor/Lecturer
Branka Markovié
Olga Devecerski
ISBN 978-86-82547-06-8
Tiraz/Number of copies printed

250 primeraka

Stamparija/Printing House:
»Beoknjiga” - Beograd

Stampanje Zbornika kratkih sadrzaja finansijski je pomoglo Ministarstvo za prosvetu

i nauku Republike Srbije
Publication of Book of Abstracts is finnancially supported by Ministry of education
and science of the Republic of Serbia



SADRZAJ/CONTENTS

I TEMATSKA OBLAST: Bezbednost mesa i proizvoda od mesa
1" THEMATIC TOPIC: Safety of meat and meat products

1.

Anti¢ Dragan, Blagojevi¢ Bojan, Bunc¢i¢ Sava

,,Poredenje efikasnosti tretmana koze vodenim i alkoholnim rastvorom Selaka
u cilju ,,imobilizacije” mikrobiota na kozi goveda”

,, Comparasion of effectiveness of hide treatments with aqueous and ethanol

shellac solution to ,, immobilize” microbiota on cattle hides” ...............cccceeeeun.....

Batayeva Dagmara S., Mariya Krasnova

»Znacaj predvidanja razvoja patogene mikroflore za bezbednost ohladenog
mesa skladistenog u duzem periodu”

,,Importance of prediction of pathogenic microflora development for safety

of chilled meat to be stored for long time periods” ...............cccccoeciivienciivienceieannnn

Blagojevi¢ Bojan, Anti¢ Dragan, Duci¢ Miroslav, Bunc¢i¢ Sava
,,Uloga mikroflore koZe u oceni procesne higijene u klanicama za svinje”

., The role of skin microflora in process hygiene assessment in pig abattoirs” ......

Borovi¢ Branka, Velebit Branko, Pordevi¢ Vesna, Balti¢ Tatjana,
Spiri¢ Danka, Laki¢evi¢ Brankica, Jankovi¢ Vesna

,Ispitivanje osetljivosti mikrobioloske metode za skrining antibiotika
u jetri pili¢a 1 bubregu svinje”

., Microbial susceptibility testing method for screening of antibiotics

in chicken liver and pork Kidney ™ .................ccccccooveivieiiiiiiiieiiie et

Dinovié-Stojanovi¢ Jasna, Vrani¢ Danijela, Trbovi¢ Dejana,
Jankovié Sasa, Petrovi¢ Zoran, Spiri¢ Aurelija

,,Makro i toksi¢ni elementi u jestivom tkivu gajene pastrmke
(Oncorhynchus mykiss)”

,,Macro and toxic elements in edible tissue of farmed rainbow trout

(ONCOTIYNCHUS MYKISS) ..ottt

Dordevié¢ Vesna, Balti¢ Z. Milan, Cirkovié¢ Miroslav, Miloevi¢ Nikolina,
Mitrovi¢ Radmila, Puri¢ Jelena
,,Biohemijske karakteristike Aderomonas vrsta izolovanih iz pastrmke”

,, Biochemical characteristics of the Aeromonas species isolated from the trout” ..

Ivanovié¢ SneZana, Pavlovié¢ Ivan, Zujovi¢ Miroslav, Zorica Tomié¢
,.Kozije meso, moguci izvor Yersinia enterocolitica”

,, Goat meat, a possible source of Yersinia enterocolitica™................c..c..ccocveeuen..

Strana

27



10.

11.

12.

13.

14.

15.

16.

17.

Jankovié¢ Sa¥a, Antonijevi¢ Biljana, Cur¢i¢ Marijana, Radi¢evi¢ Tatjana,
Stefanovi¢ Srdan, Nikoli¢ Dragica

,,Procena unosa zive kroz konzumaciju ribe u Srbiji”

., Assessment of mercury intake associated with fish consumption in Serbia’......... 31

Lakiéevi¢ Brankica, Jankovi¢ Vesna, Matekalo Sverak Vesna,

Velebit Branko, Borovi¢ Branka, Spiri¢ Danka

,,Utvrdivanje prisustva stafilokoknog enterotoksina u namirnicama animalnog

porekla metodom ELISA testa”

., Detection of staphylococcal enterotoxins in foodstuffs of animal origin

DY ELISA MEIROA” ...........ccoeoeieiiiiiiiieecieeeee et 34

Mili¢evi¢ Dragan, Vojin Vranié, RaSeta Mladen, Radi¢evié¢ Tatjana,

Grubié¢ Mira

,,Prisustvo rezidua ohratoksina A u tkivima brojlera — znacaj u analizi rizika”
,Ochratoxin A residue in broiler tissues - risk assessment”...............cccccceuveeeeeenn... 36

Peraica Maja, Flajs Dubravka
,Kontaminacija hrane i hraniva mikotoksinima u Hrvatskoj”
., Mycotoxins Contamination of Food and Feed from Croatia” .............c.c..cc.......... 38

Petrovi¢ Jelena, Milanov Dubravka, Sabo Zoltan, Pavli¢evi¢ Natasa,

Krasi¢ Jelena

,»Rezistencija sojeva C. jejuni izolovanih sa trupova pilic¢a tretiranih

flumekvinom”

., Fluoroquinolone resistance of C. jejuni strains isolated from carcasses

of broilers treated With flumequine” ..................cccccoocvevieiiiiviiieeeeee e 41

Raseta Mladen, Vrani¢ Vojin, Jovanovi¢ Jelena, Matekalo-Sverak Vesna
,,Higijenski rizici pri prometu neupakovanog rase¢enog pileceg mesa

u maloprodaji”

., Hygienic risks in sale of unpacked cut poultry meat in retail” .................c........... 43

Rosar Giulia, Diana Francesca, Puppini Barbara, Persic Lidija, Paleologo
Maurizio

,lmunoenzimska metoda za brzu i osetljivu detekciju trinaest sulfonamida u hrani”

,, Enzyme immunoassay for rapid and sensitive detection of thirteen

sulfonamides in fOOd” ............ccccooviiiiiiiiii e 45

Stojanovi¢ Branislav, Andelkovi¢ Radivoje, Jovanovi¢ Zoran,

Jovanovié¢ Nenad, Zari¢ Slavica

LIspitivanje mikrobioloSkog statusa zamrznutog pileCeg mesa”

., Examination of the microbiological status of frozen chicken meat”. .................... 47

Serona Hermina, Vranié¢ Vojin, Raseta Mladen

,Ispitivanje odrzivosti mesa i proizvoda od mesa zivine u skladu sa novim

domacim propisima”

., Study of the shelf life of poultry meat and meat products in accordance

With new domestic FeGUIALIONS " ..............c.cccoeveiieiieiieieee e 50

Jovanovié Ivanka, Vuli¢evi¢ Predrag, Ivkov Jelena
,,Sadrzaj ukupnih fosfata u barenim kobasicama”
,, Total phosphates content in cooked SAQUSAZES” ..............ccovevveriiaeienieeiieeieeiienns 53



18.

19.

20.

21.

22.

23.

24.

25.

26.

Mandi¢ SnjeZana, Stojkovi¢ Sandra, Velemir Ana
,Upravljanje rizikom mikotoksina u prehrambenoj industriji”
., Mycotoxins risk management in food industry” ...............cccocoveevviiviiiieeneiieieeins 54

Grbié¢ Zoranka, Vrani¢ Vojin, Raseta Mladen, Grubié¢ Mira

»Specificnosti [FS standard i standard ISO 22000 u odnosu na zahteve

HACCEP sistema”

., Specificities of IF'S standard and 1SO 22000 standard compared to

requirements of the HACCP SYSIEM ™ ...........cccooiiiieiiaieii et 56

Mirkovi¢ Sanja, De Lungin Srdan, Neni¢ Nemanja, Damnjanovi¢ Milena

,Uslovi prijema, skladiStenja, distribucije i prodaje mesa i proizvoda od mesa u
maloprodajnim objektima Delta Maxi Grupe u cilju obezbedivanja zdravstveno
bezbednih namirnica i o€uvanja kvaliteta”

,, The conditions of receipt, storage, distribution and sale of meat and meat

products in Delta maxi group retail stores to ensure health safety of foods and
Preserve the QUALTEY ”.............ccooe it 59

Trozi¢ Emir, TroZzi¢ Irhad
,Kvalitet vode u pogonu za preradu mesa i pripremu hrane”
., Water quality in facilities for meat processing and food preparation” ................. 61

Trozi¢ Enver, Trozi¢ Emir, TroZi¢ Irhad

»>Smanjenje buke i gubitka energije spoljne jedinice sa tri kompresora i tri

invertera u sistemu za hladenje prostorija”

., Reduction of noise and energy loss of the outdoor unit with 3 compressours

and 3 inverters in the system for cooling of premises”.............cccocevvevveeveiveeneennans 63

Trozi¢ Enver, Trozi¢ Emir, Trozi¢ Irhad

”Kompjuterska podrska u merno-regulacionoj tehnici sistema za regulaciju

procesnih stanja kod automatske kontrole u CA hladnjaci”

,, Computer support in the measuring - regulatory technique of the system for
regulation of process conditions in automatic control of CA cold storage” ........... 65

Trozi¢ Enver, Trozi¢ Emir

,,Ekoloske prednosti rashladnih sistema industrije mesa sa istosmernim

dvostrukim rotacijskim klipnim kompresorom u naprednom vektorskom

upravljanju invertera”

,, Environmental benefits of the meat industry cooling systems with

same-direction twin rotary piston compressor with advanced vector

COMIFOL TVEIIOT” ...ttt 67
Peki¢ Ilija, Nada Smigi¢

,,Uticaj industrije mesa na zivotnu sredinu”

., Environmental impact of meat industry”............ccccceveeoiiveioiiieiiee e 69
Trozi¢ Emir

,,Odabir optimalnog resenja zbrinjavanja iskori§¢enih voda iz malih proizvodnih
postrojenja — farme”

,,Selection of optimal solution for disposal of waste water from small

Manufacturing plant — farm ™ ..............cccoovoiieeiiieee et 70



27.

28.

29.

30.

Trozi¢ Emir

,,Iretman iskori$¢enih voda jedne farme Anaerobnim pregradnim reaktorom
(ARB) i umetnom moévarom”

., The treatment of used water partition a farm by Anaerobic reactor (ARB) and
AN APLACIAL PONA ™ ...t

Kuréubi¢ Vladimir, Bogosavljevié¢-BoSkovi¢ SneZana, Petrovi¢ Milun,
Maskovié¢ Pavle

,,JKomparativna analiza sadrzaja natrijum-hlorida i natrijuma u proizvodnim
Sarzama proizvoda od mesa razli¢itih grupa”

,, Comparative analysis of the contents of sodium chloride and sodium in the
production batches of meat products of various groups” ............c.ccecvevveviieceeenann.

Prica NadeZda, Zivkov-Balo§ Milica, Mihaljev Zeljko, Jaksi¢ Sandra
,»Sadrzaj natrijum hlorida u proizvodima od mesa”
,,Sodium chloride content in meat products” ..............cccccoveioievinciiniiieeiee s

Ljubojevié¢ Dragana, MiloSevi¢ Nikolina, Cirkovi¢ Miroslav, Tri¢kovié
Jelena, Dordevi¢ Vesna, Babi¢ Jelena

,,Rezidualne materije na ribnjaku na kome se postuju principi organske
proizvodnje”

,, Residues in the pond which meets the principles of organic production”.............

II TEMATSKA OBLAST: Meso ribe u ishrani
2" THEMATIC TOPIC: Fish meat in nutrition

1.

Tankovi¢ Sanin, Nedi¢ Drago, Smajlovi¢ Muhamed, Clanjak Enida,
Jankovié¢ Sasa, Veskovié-Moracanin Slavica, Cervekenik-Flajs Vesna
,,Pouzdanost ELISA metode u detekciji hloramfenikola u mesu kalifornijske
pastrmke”.

wReliability of ELISA method in detection of chloramphenicol in meat of
FAIMDOW TFOUL” ...ttt e e ae e

Vranié¢ Danijela, Balti¢ Z. Milan, Trbovi¢ Dejana, Dinovic-Stojanovic Jasna,
Markovi¢ Radmila, Petronijevi¢ Radivoj, Spiri¢ Aurelija

,,Uporedna analiza hemijskog i masnokiselinskog sastava mladi i konzumne
kalifornijske pastrmke (Oncorhynchus mykiss)”

,, Comparative analysis of chemical and fatty acid composition of fingerling

and marketable size rainbow trout (Oncorhynchus mykiss)”.........cccccoceevvnencnne.

Deri¢ Zoran, Hajri¢ DZemil

,,HACCP plan kao deo integralnog sistema sigurnosti hrane u nekonvencionalnoj
proizvodnji mesa puza”

,,HACCP plan as part of the integrated food safety in unconventional production
Of SHATL M@AL ™ ...ttt



III TEMATSKA OBLAST: SuSeni i fermentisani proizvodi od mesa
3" THEMATIC TOPIC: Dry and fermented meat products

1.

Brenjo Dragan, Antoni¢ Bogoljub, Gruji¢ Radoslav, Nedi¢ N. Drago,

Derié¢ Zoran

,,Procena rizika u tradicionalnoj proizvodnji hercegovackog prsuta”

., Risk assessment in traditional production of herzegovina ham” ..........................

Gani¢ Amir, Smajié A., Lili¢ Slobodan, Krvavica Marina,

Candek-Potokar Marjeta, Pejkovski Zlatko

,,Osnovne odlike senzornog i hemijskog kvaliteta ,,Visoc¢ke peéenice”

,,Main properties of sensory and chemical quality of ,, Visocka pecenica’.............

Kuzelov Aco, Pejkovski Zlatko, Trajcova D., Mladenov M.

»Senzorni 1 nutritivni kvalitet trajnih kobasica proizvedenih u industrijskim
uslovima”

,,Sensory and nutritional quality of fermented dry sausages produced in
INAUSTTIAL CONAILIONS ” ...t

Vrani¢ Danijela, Trbovi¢ Dejana, Milanovi¢-Stevanovi¢ Mirjana, Saici¢
SneZana, Zagorac Spomenka, Matekalo-SverakVesna, Spiri¢ Aurelija
,»Sadrzaj masti, holesterola i masnokiselinski profil u suvomesnatim
proizvodima od svinjskog mesa”

,, Cholesterol and fat content acid profile in dry pork meat products” ....................

Lisitsyn Andrey B., Yushina Yuliya C., Kulikovsky Andrey V.

,Kvantitativna analiza policikli¢nih aromati¢nih ugljovodonika u dimljenim
mesnim proizvodima”

,, Quantitative analysis of polycyclic aromatic hydrocarbons in smoked

TNEAL PFOAUCES ™ ...ttt ettt eeeens

Karan Dragica, Veskovi¢-Moracanin Slavica, Babi¢ Jelena, Okanovi¢ Porde,
Dzini¢ Natalija, Jokanovi¢ Marija, Parunovi¢ Nenad

.Senzorske osobine ,,Levacke” kobasice proizvedene na tradicionalan nacin”
,,Sensory properties of traditionally fermented ,,Levacka” sausage” ....................

Zivkovi¢ Dusan, Tomovi¢ Vladimir, Perunovi¢ Marija, Staji¢ Slavisa,
StaniSi¢ Nikola, Bogi¢evi¢ Natasa

»Senzorska prihvatljivost Sremske kobasice izradene od mesa svinja

razlicite starosti”

,,Sensory acceptability of ,, Sremska” sausage made from the meat of pigs of
VAVTOUS AZE ...ttt ettt et ettt et e et e et eesseesateenseesnseenseeenaeensee e

Petrovi¢ Ljiljana, DZini¢ Natalija, Ikoni¢ Predrag, Tasi¢ Tatjana,

Tomovi¢ Vladimir

»Standardizacija kvaliteta i bezbednosti tradicionalnih fermentisanih kobasica”

., Quality and safety standardization of traditional fermented sausages” ...............

Radevska Marijana, Stojanovski Mitre, Kuzelov Aco, Sambevska Katerina,

Kocovska Marija

,, Tradicionalna tehnologija proizvodnje domace kobasice u okolini Prespanskog

jezera u Makediniji”

., Traditional production technology of national sausage around Prespa lake

I MACEAONIA™ ...



10.

Savati¢ SneZana, Petrovié¢ Ljiljana, Jokanovi¢ Marija, Tasi¢ Tatjana, Ikoni¢
Predrag, Tomovi¢ Vladimir, DZini¢ Natalija, Soji¢ Branislav

,,Promena boje ,,Petrovacke” kobasice tokom susenja i zrenja u tradicionalnim
uslovima proizvodnje”

,, Colour changes of ,, Petrovskd” klobasa during drying and ripening

in traditional production”..................ccccocuoiiiiiiiiiiieieeee e 112

IV TEMATSKA OBLAST: Pakovanje mesa i proizvoda od mesa
4" THEMATIC TOPIC: Packaging of meat and meat products

1.

Babi¢ Jelena, Matekalo-Sverak Vesna, Borovi¢ Branka, Velebit Branko,

Karan Dragica, Milijasevi¢ Milan, Trbovi¢ Dejana

,,Uticaj pakovanja u modifikovanoj atmosferi na odrzivost ¢evapéica”

., The influence of modified atmosphere packaging on shelf life of ,Cevapcici’” ... 117

Krylova Valentina B., Gustova Tatyana V., Polukarova Anna V.

,,Uticaj polimerskog komercijalnog pakovanja na promene fizicko-hemijskih
karakteristika gotovih jela”

., Influence of polymer consumer package on changes in physico-chemical
characteristics of ready dinner diSRes” ...............cccoovoveiiiiiiieiiieiii et 119

Velebit Branko' Petrovi¢ Zoran
,,Primena nanotehnologije u pakovanju mesa”
,, Use of nanotechnology in meat packaging”.................ccoccoucvevenoiancciieeneiieeens 121

Velebit Branko, Borovi¢ Branka, Sai¢i¢ SneZana, Karan Dragica,
Matekalo-Sverak Vesna, Pordevi¢ Mirjana

,,Odrzivost sveze kobasice u pakovanju sa modifikovanom atmosferom”

., Shelf-life of raw map packaged SaUSAZES " ................c.cccveveeeieiiiiiiiiieeiieeens 124

StaniSi¢ Nikola, Novakovi¢ Maja, Radovié Cedomir, Marija Gogi¢,

Slobodan Lili¢

».Senzorske karakteristike narezaka suvih fermentisanih kobasica (kulen)

upakovanih u atmosferu zastitnih gasova”

,,Sensory characteristics of dry fermented sausages slices (kulen) packed

in MOdified AMOSPREIE ™ .............c..ccoovueeieiiiieie et 126

V TEMATSKA OBLAST: Nutritivni kvalitet mesa i proizvoda od mesa
5" THEMATIC TOPIC:Nutrition quality of meat and meat products

1.

Bogosavljevi¢-Boskovi¢ Snezana, Mitrovié¢ Sreten, Doskovi¢ Vladimir,

Rakonjac Simeon

,,Kompozicija trupa i hemijski sastav mesa tovnih pili¢a iz intezivnog i
poluintezivnog nacina gajenja”

,»Carcass composition and chemical composition of meat of fattening broilers

from intensive and semi-intensive rearing SYStems " ...........ccccccoveevvereeveereeienreennens 131

Doskovi¢ Vladimir, Radovi¢ Vera, Pokovi¢ Radojica
,,Uticaj Minazela plus na prirast junica u tovu”
,, The effect of minazel plus on gain of fattening heifers” ...........cccccoccovvvciivencnnnn. 133



10.

11.

12.

Hvylya Sergey 1., Pchelkina Victoriya A., Burlakova Svetlana
LIspitivanje mikrostrukture skroba u razli¢itim tehnoloskim tretmanima”
., Study of starch microstructure in case of different technological treatment” ....... 135

Kocovska Marija, Stojanovski Mitre, Sambevska Katerina,

Marijana Radevska

,,Uticaj konzumiranja mesa na BMI kod razli¢itih grupa odraslih ljudi”

,,Impact of meat consumption on BMI in different age groups of people”.............. 137

Krylova Valentina B., Gustova Tatyana V., Polukarova Anna V.

LIspitivanje funkcionalno-tehnoloskih svojstava suncokretove sacme kao
obecavajuceg proteinskog dodatka u proizvodnji konzervi od mesa”

., Investigation of functional-technological properties of sunflower meal as

a promising protein additive in production of canned products” ............................ 139

Minayev Mikhail Yu., Fomina Tatyana A.

,Mogucnost koris¢enja Real Time PCR metode za kvantitativhu ocenu sadrzaja

soje u proizvodima od mesa”

., Prospects for the use of Real-Time PCR method for quantitative evaluation

of soya content in Meat ProdUCtS” ............cccccecieciiiiiiiiiinieeeeeeee et 141

Markus$ Karolj, Radi¢ Natasa, Matekalo-Sverak Vesna, Dzini¢ Natalija,

Trbovi¢ Dejana, Babié¢ Jelena

,Mogucénost proizvodnje virsle sa povecanim sadrzajem omega-3 masnih kiselina”

., Possibility of production of hot dogs with increased content of omega-3

JAULY ACIAS ..ottt ettt ene e 142

Milovanovi¢ RuZica
., Strategijsko upravljanje kvalitetom u proizvodnji hrane”
., Strategic management of quality in food production” ..............cccccccoeeveiioenicnnn. 144

Vera Radovi¢, Filipovi¢ S., Okanovi¢ Dorde, Doskovi¢ Vladimir, Karovi¢ D.
,,Prinos i udeo pojedinih kategorija mesa pili¢a pri dodatku mineralnih

adsorbenata u hranu”

,, Yield and share of specific categories of meat from chicken fed a diet

supplemented with mineral adsorbents”™ ................cccccocoioieviiiieeeiiiee et 146

Semenova Anastasiya A., Nasonova Victoriya V., Veretov Leonid A.

,Ispitivanje stabilnosti boje prehrambenih koloranata u kobasicama pod uticajem
natrijum pirosulfita”

., Study of color stability of food grade colorants for sausage products under

the effect of sodium pyroSulphite” ...........c.cc.ccociuviriniiiniiiieeeeee e 148

Sambevska Katerina, Stojanovski Mitre, Kotovska Marija,

Radevska Marijana

,Potraznja i potrosnja svinjskog, govedeg i zivinskog mesa u toku sedmice

u Makedoniji”

., Weekly demand and consumption of pork, beef and poultry meat in Macedonia” .. 150

Steinhauser L., Gallas L., Kratochvil J.

.Senzorske, laboratorijske i tehnoloSke osobine mesa nerastova kastriranih
vakcinacijom”

,,Sensory, laboratory and technological properties of immunocastrated

DOAES TMOAL” ...ttt ettt nae e 152



13.

14.

15.

16.

17.

18.

19.

Stojanovski Mitre, Kuzelov Aco, Radevska Marijana, Sambevska Katerina,
Kocovska Marija

,Ucesce osnovnih delova u polutki zaklanih svinja dobijenih ukrstanjem velikog
jorksira i §vedskog landrasa”

,,Share of main carcass parts obtained from pig crosses - large white swine and
SWEAISI IANATACE” ...t 154

Yushina Yuliya, Vostrikova Nataliya L., Grigoryev Marina V.

,Ispitivanje mehanizama interakcije vitaminsko-mineralnih kompleksa u

obogacenim proizvodima od mesa”

., Study of mechanisms of interaction of vitamin-mineral complex in enriched

TNEAL PFOAUCES ™ ...ttt eae e sse e s ens 156

Ustinova Aleksandra, Derevitskaya Olga K., Hvylya Sergey
,,Moguénost upotrebe nojevog mesa u hrani za decu i dijetetskim proizvodima”
,, Prospects for the use of ostrich meat in foods for children and dietetic products™.. 158

AZderski Jovan, Pejkovski Zlatko, Stojanova Marina, Jakovlev Zlatko,
Angelkova Tanja, Bunevski Goko

,Proizvodnja i potro$nja mesa u Republici Makedoniji”

., Production and consumption of meat in Republic of Macedonia’........................ 160

Saréevi¢ Danijela, Lili¢ Slobodan, Pordevié¢ Vesna, Mili¢evi¢ Dragan,
Vani¢ Danijela, Lakic¢evi¢ Brankica, MilijaSevi¢ Milan

,,Uloga percepcije i stavova potros$aca pri kupovini mesa i proizvoda od mesa’
., The role of consumers’ perception and attitude in purchasing of meat and
TNEAL PFOAUCES ™ ...ttt ettt eae e sna e eneens 161

i)

Tomovi¢ Vladimir, Petrovi¢ Ljiljana, KevreSan Zarko, DZini¢ Natalija,
Jokanovi¢ Marija, Tasié¢ Tatjana, Ikoni¢ Predrag

»Sadrzaj cinka u m. semimembranosus, jetri i bubrezima deset razli¢itih

genotipova svinja odgajanih u Vojvodini”

., Zinc contents in m. semimembranosus, livers and kidneys from ten different

genetic lines of pigs produced in Vojvodina” .................c.cccoeevvvveviiveeniaieneaieennn, 163

Kuznetsova Tatyana G., Bogdanova Anastasiya V., Anisimova Irina G.,

Ivankin Andrey N.

,,Identifikacija termickog stanja mesne sirovine koris¢enjem multi-senzornog

metoda”

., Identification of thermal state of meat raw materials by multi-sensory method” .... 166



I TEMATSKA OBLAST
PFT"THEMATIC TOPICS

BEZBEDNOST MESA 1 PROIZVODA OD MESA
SAFETY OF MEAT AND MEAT PRODUCTS






Zbornik kratkih sadrzaja / Book of Abstracts

I-1

POREDENJE EFIKASNOSTI TRETMANA KOZE VODENIM I
ALKOHOLNIM RASTVOROM SELAKA U CILJU
,IMOBILIZACIJE” MIKROBIOTA NA KOZI GOVEDA

Anti¢ Dragan', Blagojevic Bojan'!, Bunci¢ Sava!

Nedavno je predlozen novi, alternativni pristup unapredenju efikasnosti tret-
mana koze goveda u redukciji mikroorganizama sa koze na trupove: tretman koze
Selakom, prirodnom smolom dozvoljenom za upotrebu u hrani, koja se moze koris-
titi radi imobilizacije mikrobiota na kozi. U ovoj studiji, eksperimentalno su ocen-
jeni efekti tretiranja Cistih 1 suvih koza goveda vodenim i alkoholnim rastvorom
Selaka u redukciji mikrobnog prenosa briseva na sundere, kao i prenosa sa koza na
meso goveda putem direktnog kontakta na laboratorijskom model sistemu. Za svaki
od tretmana mikrobne imobilizacije na kozi, kao kontrola su koris¢eni netretirani
komadi koze.

Na komadima koza tretiranim prskanjem vodenim rastvorom Selaka, prenos mi-
krobiota (ukupnog broja bakterija—TVC, broja Enterobacteriaceae i broja genericke
E. coli) na sundere za uzorkovanje bio je znacajno redukovan: do 2,0 log, CFU/cm?,
dok je rastvor Selaka u etanolu malo vise, ali statisticki znacajnije efekte u redukciji,
do 1,0 log,,CFU/cm’ viSe u odnosu na vodeni rastvor Selaka.

U drugom delu laboratorijskog istrazivanja, simulacijom direktnog kontakta
koze sa mesom, tretmani Cistih i1 suvih komada koze razli¢itim tipovima rastvora
Selaka delovali su na slican nacin i imali znacajne antimikrobne efekte u reduk-
ciji prenosa ukupnih mikrobiota sa koze na komade mesa. Bolji efekat u redukciji
utvrden je nakon tretmana rastvorom Selaka u etanolu, najverovatnije zbog izvesnog
baktericidnog efekta samog etanola.

Sveukupno, u ovoj studiji potvrden je dobar efekat Selaka u imobilizaciji mik-
robiota na kozi goveda, kako rastvora u etanolu, tako i vodenog rastvora, pa ¢e stoga
ova sredstva biti dalje ispitivana i u realnim uslovima u komercijalnoj klanici.

Kljuéne reci: koza, mikrobna imobilizacija, vodeni rastvor Selaka, rastvor Se-
laka u etanolu, goveda.

'Univerzitet u Novom Sadu, Poljoprivredni fakultet, Departman veterinarske medicine, Trg
Dositeja Obradovic¢a 8, 21 000 Novi Sad, Republika Srbija.

*Autor za kontakt: dr.antic@gmail.com
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COMPARASION OF EFFECTIVENESS OF HIDE TREATMENTS
WITH AQUEOUS AND ETHANOL SHELLAC SOLUTION TO
~IMMOBILIZE” MICROBIOTA ON CATTLE HIDES

Anti¢ Dragan'”, Blagojevic B.!, Bunci¢ Sava!

A novel, alternative approach to improve the effectiveness of hide treatments
in reducing microbial transfer from hides on carcasses has been proposed recently:
treatment of hides with Shellac, an on-hide microbiota-immobilizing, natural, food-
grade resin. In this study, the effects of treating clean and dry hides with aqueous
and ethanol Shellac solution in reduction of microbial sponge swab recoveries and
microbial transfer from hides onto beef via direct contact (in a laboratory model
systems), were experimentally evaluated. For each of the microbial immobilization
treatments, untreated hides were used as a control.

On hides spray-treated with an aqueous Shellac solution, swab recoveries of
general microbiota (total viable count of bacteria-TVC, Enterobacteriaceae counts
and generic E. coli counts) were greatly reduced: up to 2.0 log,  CFU/cm’reductions,
while Shellac in ethanol solution gave slightly, but significantly better reduction ef-
fect, up to 1.0 log, CFU/cm® more than aqueous Shellac solution.

In the hide-to-beef direct contact laboratory experiments, treatments of clean
and dry hides with different types of Shellac solutions followed similar pattern and
gave significant antimicrobial effects in reduction of transfer of general microbiota
from hide onto meat. Slightly better reduction effect was observed with Shellac in
ethanol solution, possibly due to bactericidal effect of ethanol itself.

Overall, this study confirmed good on-hide microbiota-immobilizing effect of
Shellac, either dissolved in ethanol, or in water, so it will be further evaluated in real-
life abattoir conditions.

Key words: hide, microbial immobilisation, aqueous Shellac, Shellac in etha-
nol, beef.

"University of Novi Sad, Faculty of Agriculture, Department of Veterinary Medicine, Trg
Dositeja Obradovica 8, 21 000 Novi Sad, Republic of Serbia.

*Corresponding author: dr.antic@gmail.com
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ZNACAJ PREDVIDANJA RAZVOJA PATOGENE MIKROFLORE
ZA BEZBEDNOST OHLADENOG MESA SKLADISTENOG U
DUZEM PERIODU

Dagmara S. Batayeva!®, Mariya Krasnova'

Od nedavno, bezbednost sirovina i prehrambenih proizvoda je postala veoma
znacajna. U praksi, temperature na kojima se skladisti ohladeno meso se ne postuju
uvek, Sto dovodi do njegovog kvarenja i skracenja roka trajanja. Trenutno, od naj-
veée vaznosti je odredivanje mogucéeg roka trajanja ohladenog mesa na osnovu
principa predvidanja rizika stvaranja patogene i higijenski indikativne mikroflore.
U buduénosti, tacnost koriS¢enih algoritama testirati ¢e se u praksi. U VNIIMP su
izvedena istrazivanja sa ciljem ispitivanja dinamike razvoja L. monocytogenes u
komadima ohladenog mesa. Kao rezultat ovog ispitivanja dobijena je moguénost
predvidanja vremena skladiStenja vakuumiranog mesa, koje ¢e u punoj meri osi-
gurati njegovu bezbednost u vezi sa razvojem L. monocytogenes. Razvoj ovakvih
preventivnih modela ¢e omoguditi odredivanje stepena bezbednosti prehrambenih
proizvoda tokom svih stadijuma proizvodnje, pocev of dolaska sirovine do realizaci-
je 1 konzumiranja finalnog proizvoda.

Kljucne reci: ohladeno meso, patogeni mikroorganizmi, predvidanje, bezbed-
nost.

!GNU Sveruski nau¢noistrazivac¢ki inastitut za meso, V.M. Gorbatov of Rosselkhozacademi,
Talalikhina 26, Moskva, Ruska Federacija.

*Autor za kontakt: b.dagmara@inbox.ru

IMPORTANCE OF PREDICTION OF PATHOGENIC
MICROFLORA DEVELOPMENT FOR SAFETY OF CHILLED
MEAT TO BE STORED FOR LONG TIME PERIODS

Dagmara S. Batayeva'", Mariya Krasnova!

Recently, safety of food raw materials and food products has become very im-
portant. In practice, storage temperatures for chilled meat are not always observed,
which leads to its spoilage and decrease of shelf life. At the present time the determi-
nation of possible shelf life of chilled meat based on the principles of prediction of
the risks of pathogenic and sanitary-indicative microflora is of immediate concern.
In future, the accuracy of the used algorithms will be tested in practice. At VNIIMP
the investigations were carried out aimed at the study of the dynamics of develop-
ment of L. monocytogenes in chilled meat cuts. As a result of the investigations the
possibility to predict storage time of meat packed under vacuum was obtained, which
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in full measure will ensure its safety with regard to L. monocytogenes development.
The development of such preventive models will allow determination of the degree
of safety of food products during their production on all the stages, beginning from
the time of raw materials arrival to realization and consumption of final product.

Key words: chilled meat, pathogenic microorganisms, prediction, safety.

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation

*Corresponding author: b.dagmara@inbox.ru

18



Zbornik kratkih sadrzaja / Book of Abstracts

I-3

ULOGA MIKROFLORE KOZE U OCENI PROCESNE HIGIJENE
U KLANICAMA ZA SVINJE

Blagojevi¢ Bojan', Anti¢ Dragan*, Duci¢ Miroslav, Bun¢i¢ Sava

U dve klanice za svinje, 100 svinja je nasumi¢no odabrano i uzorkovano. Od
svake zivotinje, sunderom su uzeta dva brisa: a) odmah nakon omamljivanja, sa
priblizno 1500 cm? povrSine koze; i b) na kraju linije klanja (pre hladenja), sa iste
povrsine svakog odgovarajuéeg trupa. U svakom uzorku (ukupno 200), odredeni
ukupan broj bakterija (TVC), broj Enterobacteriaceae (EC) 1 prevalenca Salmo-
nella su koris¢eni za uklapanje procesne higijene u klanicama. Rezultati su uka-
zali da jednostavno grupisanje srednjih vrednosti TVC i/ili EC finalnih trupova u
zadovoljavajuce, prihvatljive i nezadovoljavajuce kategorije procesne higijene (u
skladu sa trenutnim EU mikrobioloskim kriterijumima procesne higijene) nije omo-
gucilo karakterizaciju procesa klanja i obrade trupova u skladu sa moguénoscu re-
dukcije prenosa mikroflore sa koZe na obradene trupove. S druge strane, odredivanje
odnosa izmedu srednjih TVC i/ili EC na finalnim trupovima i na odgovaraju¢im
kozama je omogucilo znatno precizniju ocenu higijene procesa, kao i pouzdaniju
diferencijaciju klanica. Medutim, prevalenca Salmonella, koja zavisi od raznih fak-
tora ukljucujuci i one na farmi i/ili tokom transporta, nije se pokazala korisnom u
karakterizaciji procesne higijene, ali je korisna u svrhu ocene izloZenosti potroSaca
i redukcije patogena.

Kljuéne reci: svinjsko meso, klanica, procesna higijena, mikroflora koze, mi-
kroflora trupa.

"Univerzitet u Novom Sadu, Poljoprivredni fakultet, Departman za veterinarsku medicinu,
Trg Dositeja Obradovica 8, 21 000 Novi Sad, Republika Srbija.

*Autor za kontakt: dr.antic@gmail.com

THE ROLE OF SKIN MICROFLORA IN PROCESS HYGIENE
ASSESSMENT IN PIG ABATTOIRS

Blagojevi¢ Bojan', Anti¢ Dragan*, Duéi¢ Miroslav, Bunci¢ Sava

In two pig slaughterhouses, 100 pigs were randomly selected and sampled.
From each animal, two sponge-swabs were taken: a) immediately after stunning,
from approximately 1500 cm?area of skin; and b) and at the end of the slaughter line
(before chilling), from the same sized area of each corresponding carcass. In each
swab-sample (200 in total), total viable count (TVC), Enterobacteriaceae count (EC)
and Salmonella occurrence were determined and used to assess process hygiene in
the abattoirs. The results indicated that simply fitting mean TVC and/or EC on final
carcasses into a satisfactory, acceptable or unsatisfactory process hygiene category
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(according to current microbiological EU process hygiene criteria) did not enable
characterisation of each slaughtering and carcass dressing process with respect to its
ability to reduce the transfer of incoming microbial loads (i.e. on skins) onto dressed
carcasses. On the other hand, determining the ratio between mean TVC and/or EC
on final carcasses and those on corresponding skins enabled more precise assessment
of the hygiene of each abattoir process, as well as more reliable differentiation be-
tween abattoirs. However, the occurrence of Salmonella, being dependant on vary-
ing factors including those on-farm/transport, did not appear to be very useful for
characterisation of the process hygiene but is valuable for the purposes of consumer
exposure assessment and pathogen reduction.

Key words: pork, abattoir, process hygiene, skin microflora, carcass microflora.

"University of Novi Sad, Faculty of Agriculture, Department of Veterinary Medicine, Trg
Dositeja Obradovica 8, 21 000 Novi Sad, Republic of Serbia.

*Corresonding author: dr.antic@gmail.com
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ISPITIVANJE OSETLJIVOSTI MIKROBI,OLOgKE METODE ZA
SKRINING ANTIBIOTIKA U JETRI PILICA I BUBREGU SVINJE

Borovi¢ Branka'”, Velebit Branko'!, Pordevi¢ Vesna!, Balti¢ Tatjana!, Spiri¢ Danka',
Laki¢evi¢ Brankica', Jankovi¢ Vesna!

Prisustvo ostataka antibiotika u tkivima zivotinja najcesc¢e nastaje kao posledi-
ca terapije obolelih jedinki. U uslovima farmskog gajenja, gde je veliki broj jedinki
na malom prostoru, antibiotici se daju radi prevencije Sirenja oboljenja, a Cesto i kao
promotori rasta. Utvrdivanje prisustva antibiotika u tkivima zivotinja ima znacaj,
kako za industriju mesa tako i za zdravlje potroSaca. Prisustvo rezidua antibiotika
u tkivima omogucava razvoj rezistentnih bakterijskih sojeva, koji otezavaju leCenje
obolelih ljudi. Detekcija ostataka antibiotika u hrani zahteva metode, dovoljno os-
etljive za detekciju ispod vrednosti ili na vrednosti MRL (Maximum Residue Limit).
Mikrobioloske metode zasnivaju se na osetljivosti odredenih bakterijskih sojeva
prema odredenoj grupi antibiotika. Ovaj rad deo je in-house validacije STAR-proto-
kola za skrining ostataka beta laktama i makrolida u jetri brojlera i bubregu svinja.
Ukupno je koris¢eno 120 blanko uzoraka, netretiranih Zivotinja: 60 pile¢ih jetri i 60
bubrega svinje. Maksimalno dozvoljene koli¢ine antibiotika u ispitivanim matrik-
sima propisane su u Commission Regulation (EU) br. 37/2010, dok se Pravilnikom
o koli¢inama pesticida, metala i metaloida i drugih otrovnih supstancija, hemiotera-
peutika, anabolika i drugih supstancija koje se mogu nalaziti u namirnicama (,,S1. list
SRIJ*, br. 5/92, 11/92 — ispr. 1 32/2002), zabranjuje prisustvo ostataka antibiotika u
mesu i proizvodima od mesa.

Kori$¢ene su sledece hranljive test agar podloge: test agar pH 8 sa sojem K.
varians ATCC 9341 za makrolide, i test agar po Kundratu sa inokulisanim sojem
B. stearothermophilus ATCC 10149 za - laktame. Po 30 pl radnog rastvora vred-
nosti koncentracije 2 MRL, 1 i 1,5 MRL nanoSeno je na po dva papirna diska na
povrsini inokulisane hranljive podloge. Uzorci bubrega, odnosno jetre, prethodno
samleveni, obogaceni su radnim rastvorima pojedinih antibiotika da se dobiju kon-
centracije /2 MRL, 11 1,5 MRL, i homogenizovani. Zamrznuti pripremljeni uzorci
pomocu kruznog busaca, oblikovani su u diskove ¢ = 9 mm, i debljine 2 mm. Po
dva diska iste koncentracije postavljena su na odgovarajucu test agar ploc¢u. Ploce
inokulisane sojem K.varians inkubirane su 24 h, pri temperaturi 37°C, a ploce sa
B. stearothermophilus 12—15h pri 55° C. Merenje Sirine zone inhibicije rasta poka-
zuje da je: u uzorcima pilece jetre moguce detektovati svih 7 ispitivanih antibiotika
B-laktamske grupe, na nivou %2 MRL, i viSe (zona inhibicije > 4mm). Eritromicin i
tilozin iz grupe makrolida, takode je mogucée detektovati na nivou 2 MRL i vise, u
matriksu pilece jetre. Antibiotici iz beta laktamske grupe u obogacenim uzorcima
u koncentreacijama na nivou MRL i viSem moguce je detektovati u bubregu svin-
je, dok se dva predstavnika makrolida, mogu detektovati u uzorcima na nivou %2
MRL.
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Kljuéne reci: jetra, bubreg, antibiotici, STAR protokol.

Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.

* Autor za kontakt: branka@inmesbgd.com

MICROBIAL SUSCEPTIBILITY TESTING METHOD FOR
SCREENING OF ANTIBIOTICS IN CHICKEN LIVER AND
PORK KIDNEY

Borovi¢ Branka!®, Velebit Branko!, Pordevi¢ Vesna!, Balti¢ Tatjana', Spiri¢ Danka',
Laki¢evi¢ Brankica', Jankovi¢ Vesna'

Presence of antibiotic residues in animal tissues most often occurs as conse-
quence of medical treatment of diseased animals. In farming conditions, where many
animals are housed on small surfaces, antibiotics are administered as prevention
against disease spreading, and often as growth promoters. Determination of the pres-
ence of antibiotics in animal tissues is significant not only for meat industry, but also
for consumers health. Presence of antibiotic residues in tissues enables development
and growth of bacterial strains which are additionally hindering the treatment of sick
people. Detection of antibiotic residues in food requires methods sensitive enough to
detect bellow or at MRL value (Maximum Residue Limit). Microbiological methods
are based on sensitivity of certain bacterial strains towards certain group of antibi-
otics. This paper is part of in-house validation of STAR-protocol for screening of
beta-lactam and macrolide residues in liver of broilers and pig kidneys. In total 120
blank samples were used from non-treated animals: 60 chicken livers and 60 pig
kidneys. Maximum residue limit of antibiotics in tested matrixes are stipulated by
Commission Regulation (EU) no. 37/2010, whereas Regulation/Rulebook on quan-
tity of pesticides, metals and metalloids, and other toxic substances, chemotherapeu-
tics, anabolics and other substances found in foodstuffs (,,Official Journal of SRJ*,
No. 5/92, 11/92 — corr. and 32/2002), prohibits the antibiotic residues of in meat and
meat products.

The following agar mediums were used: Test agar pH 8 with a strain ATCC
9341 K.varians for macrolides, and the Kundrat test medium inoculated with B.
stearothermophilus strain ATCC 10149 for the pB-lactams. Working solution in con-
centrations 2 MRL, IMRL and 1.5 MRL were prepared and 30 pl of each solution
were pipetted per two paper disks and put on the surface of inoculated agar. Samples
of kidney and liver, previously grounded, were spiked with working solutions of cer-
tain antibiotics to give a concentration 2 MRL, MRL 1 and 1.5, and homogenized.
Samples were frozen and shaped with cork borer in discs @ =9 mm and 2 mm thick-
ness. Two disc of the same concentration were placed on appropriate test agar plate.
Plates inoculated with strain K. varians were incubated at 37°C for 24 h, and plates
with B. stearothermophilus at 55°C for 12-15h. Measuring the width of the growth
inhibition zone shows that: in the samples of chicken liver, all of the seven tested
B-lactam antibiotics can be detected at %2 MRL, and higher (zone of inhibition > 4
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mm). Erythromycin and tylosin from macrolides group, were detectable at /2 MRL,
and higher, in the chicken liver matrix (zone of inhibition > 2 mm). The B-lactam
antibiotics in the samples at MRL level and higher can be detected in the kidney of
pigs, while the two representatives of macrolides, can be detected in samples at %%
MRL.

Key words: liver, kidney, antibiotics, STAR protocol.

Institute of Meat Hygiene and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: branka@inmesbgd.com
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MAKRO I TOKSICNI ELEMENTI U JESTIVOM TKIVU GAJENE
PASTRMKE (Oncorhynchus mykiss)

DPinovi¢ Stojanovié¢ Jasna!', Vrani¢ Danijela', Trbovi¢ Dejana', Jankovi¢ Sasa',
Petrovi¢ Zoran!, Spiri¢ Aurelija!

Uzgoj ribe je, poslednjih godina u svetu, zbog povecanih zahteva za potro$nju
ribe, rapidno rastao. Poznata je ¢injenica da konzumiranje ribe predstavlja dobrobit
za ¢oveka. Osim §to je dobar izvor belancCevina, riba sadrzi i omega-3 masne kise-
line, koje smanjuju rizik od nastajanja odredenih vrsta kancera i kardiovaskularnih
oboljenja kod ¢oveka. Sa druge strane, u cilju zastite potrosaca, fenomen biakumu-
lacije i biomaplifikacije Stetnih toksi¢nih elemenata u ribi, posebno Zive, proucavan
je u mnogim studijama.

Industrijske aktivnosti u okruzenju akvakulturnih objekata dovele su do konta-
minacije okoline i, shodno tome, i biodiverziteta toksi¢nim elementima. Literaturni
podaci ukazuju da perzistentni i tesko razgradivi kontaminenti mogu prouzrokovati
toksi¢ne efekte kod riba i da se u lancu ishrane mogu akumulirati do veoma toksi¢nih
nivoa, koji predstavljaju potencijalni rizik po ljudsko zdravlje.

U prezentovanom radu ispitano je stanje zagadenja pastrmke (Oncorhynchus
mykiss), gajene u ribnjaku sa intenzivnim uzgojem “Riboprodukt”, Pozega, toksic-
nim elementima (Hg, Cd, Pb, Cu, Zn, Se, As, Fe i Mn). Riba razli¢itih kategorija
(predkonzumna riba, konzumna riba, matice; n = 6) je hranjena esktrudiranom tonu-
¢om paletiranom hranom, u skladu sa dobrom akvakulturnom praksom. Priprema
uzoraka za instrumentalno odredivanje je uradena mikrotalasnom digestijom. Ispiti-
vanja su izvrSena atomskim apsorpcionim spektrometrom Varian “SpectrAA 2207,
razli¢itim tehnikama. Cu, Zn, Fe i Mn su detektovani plamenom, Cd i Pb grafitnom,
As 1 Se hidridnom tehnikom a Hg tehnikom hladnih para.

U cilju ispitivanja uticaja razli¢itog uzrasta ribe na bioakumulaciju toksi¢nih
elemenata, koja je gajena u istom ribnjaku, razultati su statisticki obradeni pomocu
MINITAB Statistical Software (Release 14 for Windows). Ovaj efekat se smatra
znac¢ajnim, ukoliko je p <0,05. Kori$¢ena je analiza varijanse (ANOVA, Tukey’s test
) sa zacajnosc¢u korelacije od 95%.

Dobijeni rezultati ukazuju da su koncentracije As, Cd, Pb i Mn u svim ispitanim
uzorcima ribe (predkonzumna riba, konzumna riba, matice) bile ispod limita detek-
cije (LD, mg/kg, i to: As < 0,05; Cd < 0,005; Pb <0,05; Mn < 0,2). Imajuéi u vidu
sve kategorije ribe, Cu nije detektovan (LD: 0,2 mg/kg) samo u maticama.

Koli¢ine Hg, Cu, Fe, Zn i Se su detektovane u opsegu koncentracija: 0,010-
0,056; <0,2-0,3; 3,71-5,19; 4,26-4,89 1 0,03—0,04 mg/kg respektivno.

Statistickom analizom dobijenih rezultata utvrdena je znacajna razlika (p <

.....

utvrdena je i za koncentarciju gvozda izmedu konzumne pastrmke i matice.
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Dobijeni rezultati ukazuju da koli¢ine makro i toksi¢nih elementa u ribi iz
akvakulture ne predstavlja opasnost po zdravlje potrosaca.

Kljuéne re¢i: makro i toksi¢ni elementi, jestivo tkivo gajene pastrmke.

Napomena: Rezultati su proistekli iz rada na realizaciju projekta ev. broj TR 31075, koji, u
okviru Programa istrazivanja u oblasi tehnoloskog razvoja, finansira Ministarstvo prosvete
i nauke.

Institut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija.

*Autor za kontakt: jasna@inmesbgd.com

MACRO AND TOXIC ELEMENTS IN EDIBLE TISSUE OF
FARMED RAINBOW TROUT (Oncorhynchus mykiss)

Dbinovi¢ Stojanovi¢ Jasna!”, Vrani¢ Danijela', Trbovi¢ Dejana', Jankovi¢ Sasa',
Petrovi¢ Zoran', Spiri¢ Aurelija'

The fishery culture has been growing rapidly worldwide due to the increasing
demand for fish as a food source. It is known that fish consumtion is nutritional ben-
efit for human. Apart from being a good source of protein fish is known to contain
omega-3 fatty acids that help human organism to reduce the risk of certain types
of cancer and cardiovascular disease. On the other hand, because of public health
concern the phenomena of bioaccumulation and bioamplification of harmful trace
elements (especially mercury) in fish was investigated in many studies.

Industrial activities nearby aquaculture farms have led to trace metal contami-
nation of the environment and consequently of biodiversity. These highly persistent
and non-biodegradable contaminants have been reported to cause toxic effects in fish
and may be bioaccumulated via food chain to hazardous levels, thus posing potential
health risk to human health.

The present work aimed to examine the pollution with trace elements (Hg, Cd,
Pb, Cu, Zn, Se, As, Fe and Mn) of rainbow trout (Oncorhynchus mykiss) reared in in-
tensive fish farm - “Riboprodukt”, Pozega. Fish of different categories (fingerlings,
marketable size fish and fish from broodstock; n = 6) were manually feed extruded
sinking pelleted diets according to good aquaculture practice. For trace element ana-
lysis, samples were prepared by microwave digestion. Analyses were carried out on
Atomic Absorption Spectrometer Varian “SpectrAA 220 by different techniques.
Cu, Zn, Fe and Mn were detected by flame, Cd and Pb by graphite furnace, As and
Se by hydride generation and Hg by cold vapor technique.

In order to compare the effect of growing on trace elements bioaccumulation
in fish from the same aquiculture system data were statistically analysed by using
MINITAB Statistical Software (Release 14 for Windows). This effect was declared
significant if P < 0.05. Analysis of variance (ANOVA) with Tukey’s test (95% con-
fidence intervals) was applied.
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The obtained data indicate that concentrations of As, Cd, Pb and Mn in all ana-
lysed fish samples (fingerlings, marketable size fish and fish from broodstock) were
bellow the limit of detection (LD, mg/kg, as follows: As < 0.05, Cd < 0.005, Pb <
0.05, Mn < 0.2). Comparing all fish categories, Cu was detected bellow the limit of
detection (0.2 mg/kg) only in fish from broodstock.

Quantities of Hg, Cu, Fe, Zn and Se were detected in the range of 0.010-0.056,
<0.2-0.3, 3.71-5.19, 4.26-4.89, and 0.03—0.04 mg/kg respectively.

By statistical evaluation of the obtained results it was established a significant
difference (p < 0.05) in the concentration of mercury between all three fish catego-
ries. Significant difference (p < 0.05) was established for iron between marketable
size fish and fish from broodstock too.

The obtained results indicated that quantities of macro and trace elements in
edible tissue of farmed rainbow trout were satisfactory, what enable consumption of
safe fish.

Key words: macro and toxic elements, edible tissue of farmed rainbow trout.

Note: This work was supported by grants of the Ministry of Science and Technological De-
velopment of Republic of Serbia (project no. TR 31075).

Unstitute of Meat, Hygiene and Technology, Ka¢anskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: jasna@inmesbgd.com
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BIOHEMIJSKE KARAKTERISTIKE AEROMONAS VRSTA
IZOLOVANIH 1Z PASTRMKE

Pordevi¢ Vesna!, Balti¢ Z. Milan?, Cirkovi¢ Miroslav?, MiloSevi¢ Nikolina’,
Mitrovi¢ Radmila', Puri¢ Jelena®

Sa povecanjem ucesca ribe u ishrani stanovnistva, doslo je do povecanja i ali-
mentarnih trovanja ljudi ovom namirnicom zato je potrebno utvrditi znacaj pozn-
avanja biohemijskih osobina bakterija iz roda Aeromonas izolovanih iz pastrmki.
Ispitali smo prisustvo bakterija iz roda Aeromonas u uzorcima koze i misica pas-
trmske. Ispitali smo biohemijske karakteristike izolovanih vrsta bakterija primenom
klasiénih metoda mikrobioloske dijagnostike i komercijalnih testova API 20 E (
bioMerieux ). Za izvodenje eksperimenta pastrmka je skladiStena u hladnjaku ,,po-
ledivanjem* u odnosu 50% : 50%. Za izolaciju bakterija iz roda Aeromonas korisce-
ni su koza ( povrsine 17x2 cm?) i misic ribe ( mase od 25 g. ). Prisustvo Aeromonas
spp. vrseno je na selektivnim podlogama na svakih 48 sati. Ispitivanje riba obu-
hvaéenih ogledom trajalo je 17 dana. Izolovanje pokretnih Aeromonas spp.vrSeno je
primenom klasi¢nih metoda mikrobioloske dijagnostike i prema postupku opisanom
u prirucniku ,,Microbiological Methods for the Meat Industry . Identifikacija izo-
lovanih vrsta bakterija vr§ena je primenom klasi¢nih i komercijalnih metoda mikro-
bioloske dijagnostike ( API 20E, bioMerieux). Izolovano je 12 sojeva bakterija iz
roda Aeromonas od kojih je 7 (58.3%) pripadalo sojevima A.hydrophila grupe 1, a 5
(41.6%) je pripadalo sojevima A.hydrophila grupe 2. Svi izolovani sojevi Aeromo-
nas hydrophila iz pastrmke na osnovu biohemijskih osobina (oksidaza pozitivni, ka-
talaza pozitivni, arginin pozitivni, ornitin pozitivni, H,S negativni, ureaza negativni,
triptofan deyaminaza negativni, zelatin negativni, fermentuju manitol, fermentuju
inositol, fermentuju rhamnosu, fermentuju saharozu, pokretni su, hemoliti¢ni su, hi-
drolizuju skrob) odgovarali su tipi¢nim predstavnicima vrste. Prilikom identifikacije
izolovanih bakterija iz roda Aeromonas ustanovljeno je da 91.67 % izolata poseduje
B galaktosidasu, citrat je pozitivno, indol pozitivno, sorbitol negativno, arabinoza
pozitivno, produkuje NO, . vrsi njihovu redukciju do N,, 83.33% izolata je Voges-
Proskauer pozitivno, melibioza negativno, 66.67% izolata je lizin dekarboksilaza
pozitivno, amigdalin pozitivno, 58.33% izolata je glukoza pozitivno. 1z ispitivanih
uzoraka pastrmke od Sestog dana skladistenja poledivanjem izolovane su pokretne
Aeromonas vrste. Svi sojevi Aeromonas hydrophila izolovani iz pastrmke na osnovu
biohemijskih osobina odgovarali su tipicnim predstavnicima vrste.

Kljuéne reci: Aeromonas spp., pastrmka, biohemijske osobine.

'Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija;
2Fakultet veterinarske medicine, Bulevar oslobodenja 18, 11 000 Beograd, Republika Srbija;
3Poljporivredni fakultet u Novom Sadu, Trg Dositeja Obradovica br. 8, 21 000 Novi Sad,
Republika Srbija.

*Autor za kontakt: vesna@inmesbgd.com
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BIOCHEMICAL CHARACTERISTICS OF THE AEROMONAS
SPECIES ISOLATED FROM THE TROUT

Dordevi¢ Vesna', Balti¢ Z. Milan?, Cirkovi¢ Miroslav?, Milo$evi¢ Nikolina’,
Mitrovi¢ Radmila', Puri¢ Jelena®

With the increase of share of fish meat in human diet, the incidence of food
borne poisonings caused by this food stuff also increased, therefore it is necessary to
determine the significance of the knowledge of biochemical properties of bacteria of
the Aderomonas spp. isolated from trout. The presence of bacteria of 4deromonas spp.
in samples of skin and muscles of trout were investigated. Biochemical properties
of isolated species of bacteria using conventional methods of microbiological diag-
nostics and commercial tests API 20 E ( bioMerieux). For the purpose of this study,
trout was stored in freezer on crushed ice - ,,superchilling in ratio 50% : 50%. For
isolation of bacteria of Aeromonas spp., fish skin (surface of 17x2 cm?) and muscle
(mass of 25 g) were used. Presence of 4deromonas spp. was determined on selective
mediums every 48 hours. Study of fish included in the trial lasted 17 days. Isolation
of mobile Aeromonas spp. was done by applying conventional methods of micro-
biological diagnostics and according to procedure described in the manual ,,Micro-
biological Methods for the Meat Industry . Isolated bacteria species were identified
by using conventional and commercial methods of microbiological diagnostics (API
20E, bioMerieux). Total of 12 bacteria strains from Aeromonas spp.were isolated, 7
(58.3%) belonged to strain A.hydrophila group 1, and 5 (41.6%) belonged to strain
A.hydrophila group 2. All isolated strains of Aeromonas hydrophila from trout, based
on biochemical properties (oxidase positive, catalase negative, arginin positive, or-
nitin positive, H,S negative, urease negative, tryptophane deyaminaza negativni,
gelatin negativni, mannitol fermenting, inositol fermenting, rhamnose fermenting,
saccharose fermenting, mobile, hemolytic, starch hydrolyzing), corresponded to
typical representatives of the species. In identification of isolated bacteria of the
Aeromonas spp. it was established that 91.67 % of isolates has [ galactosidase, were
citrate positive, indol positive, sorbitol negative, arabinose positive, produced NO,
and reduced it to N, 83.33% of isolates were Voges-Proskauer positive, melibiose
negative, 66.67% of isolates were lysine decarboxylase positive, amigdalin positive,
58.33% of isolates were glucose positive. Mobile Aeromonas species were isolated
from studied trout samples, after six days of storage on crushed ice — superchilling.
All strains of Aeromonas hydrophila isolated from trout based on biochemical prop-
erties corresponded to typical representatives of the species. All isolated strains of
Aeromonas hydrophila from trout according to the studied biochemical properties
corresponded to representative of the species

Key words: Aeromonas spp., trout, biochemical properties.

Unstitute of Meat, Hygiene and Technology, Kacanskog 13, 11 000 Belgrade, Republic of Serbia;
Faculty of Veterinary Medicine, Bulevar oslobodenja 18, 11 000 Belgrade, Republic of Serbia;
Faculty of Agiculture science in Novom Sadu, Trg Dositeja Obradovica br. 8, 21 000 Novi
Sad, Republic of Serbia.

*Corresponding author: vesna@inmesbgd.com
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KOZIJE MESO, MOGUCI IZVOR Yersinia enterocolitica
Ivanovié Snezana', Pavlovié¢ Ivan!, Zujovié Miroslav?, Tomié Zorica?

Yersinia enterocolitica je crevni patogen. Obi¢no je uzroc¢nik enteritisa i1 sep-
tikemija kod mladih koza. Bakterija moze biti izolovan iz fecesa klinicki zdravih
koza. Klinicki znaci se obi¢no javljaju zbog stresa koji nastaje usled transporta,
gladovanja, promene hrane i smestaja, hladnoce, SiSanja ili kao pratece oboljenje,
gastroenteritisa izazvanog gastrointestinalnim parazitima i kokcidiozom. Yersinia
enterocolitica je enteroinvazivna i/ili destruktivna vrsta koja obicno naseljava kolon
i terminalni ileum. lako je ovaj patogen prisutan u celom svetu, postoje regionalne
razlike u vrsti inficiranih Zivotinja i prevalenciji bolesti. Kod ovaca, koza, goveda i
jelena izaziva enterokolitis.

Ovaj mikroorganizam izolovan je iz zemlje, vode 1 iz razli¢itih namirnica. Yer-
sinia enterocolitica na coveka moze da se prenese sa zivotinje, zatim horizontalno
sa coveka na ¢oveka ili preko svezeg mesa, odnosno termi¢ki netretiranih proizvoda
od mesa. Infekcija sa Yersinia enterocolitica obi¢no se javlja kod dece. Simptomi
su groznica, ponekad krvava dijareja i bol u abdomenu oko posle nedelju dana od
infekcije. Infektivna doza za ¢oveka je 103-10° bakterija u jednom mililitru ili gramu
namirnice. Imajuéi ovu ¢injenicu u vidu, na liniji klanja, potencijalnom mestu za
kontaminaciju mesa, od klinicki zdravih, zaklanih koza i jaradi, uzimali smo uzorke
fecesa i delova uma. Ukupno smo ispitali 150 uzoraka fecesa (92 fecesa koza i 58
fecesa jaradi) 1 30 uzoraka ileuma uzetih od jaradi. Uzorci fecesa i creva su inokuli-
sani u PBS rastvor (hladno predobogacenje) a tokom 14 dana rastvor je presejavan
treceg, sedmog i Cetrnaestog dana, na selektivni agar yersinia sa dodatkom faktora
rasta i antibiotika i na MacConkey agar. Zasejane podloge inkubirane su na tempe-
raturi od 30°C tokom 48 sati u aerobnim uslovima. Za identifikaciju kulture prime-
njeno je bojenje po Gramu, ocena morfologije kolonija kao i biohemijske aktivnosti,
primenom komercijalnih testova (BBL Crystal E/NF ID kit).

Yersinia enterocolitica izolovana je iz 22 fecesa koza, 8 fecesa jaradi i iz 15
uzoraka creva. Nalaz ovog patogena u fecesu i crevima zaklanih, klinicki zdravih
koza i jaradi ukazuje da u klanici moze do¢i do kontaminacije mesa sa Yersinia en-
terocolitica.

Kljucne reci: Yersinia enterocolitica, koze, Covek, klanica, toksoinfekcija.
Napomena: Istrazivanja su izvrsena u okviru projekta TR 31053 Primena novih biotehnolo-

skih resenja gajenja goveda, ovaca i koza u cilju dobijanja bioloski vredne i zdravstveno
bezbedne hrane.

"Nau¢ni institut za veterinarstvo Srbije, Autoput broj 3, 11 000 Beograd, Republika Srbija;
Institut za stoCarstvo, Autoput 16 11 000 Beograd-Zemun, Republika Srbija.

* Autor za kontakt: snezaivanovic@gmail.com
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GOAT MEAT, A POSSIBLE SOURCE OF YERSINIA
ENTEROCOLITICA

Ivanovi¢ Snezana', Pavlovi¢ Ivan', Zujovi¢ Miroslav?, Tomi¢ Zorica?

Yersinia enterocolitica is an intestinal pathogen. It is usually the cause of enteritis
and septicemia in young goats. The organism can be isolated from feces of clinically
healthy goats. Clinical signs usually occur in goats due to stress caused by transporta-
tion, starvation, changes in food and accommodation, cold, shearing or as an accom-
panying disease, especially along with gastroenterities caused by gastrointestinal para-
sites and coccidiosis. Yersinia enterocolitica is the enteroinvasive and/or destructive
species that normally inhabits the colon and terminal ileum. Although this pathogen
is present throughout the world, there are regional differences in the type of infected
animals and prevalence of disease. In sheep, goats, cattle and deer it causes enteroco-
litis. This microorganism was isolated from soil, water and from different foodstuff.
Yersinia enterocolitica can be transmitted on humans from animals, then horizontally
from person to person or through fresh meat or uncooked meat products. Infection with
Yersinia enterocolitica usually occurs in children. Symptoms include fever, diarrhea,
sometimes bloody, and abdominal pain that occurs almost after a week of infection.
The infectious dose for humans is 10%-10° bacteria per milliliter or gram of food.

The aim of this paper is to determine are there latent infected goats in our flocks.
With this in mind, on the slaughter line, the potential place for contamination of meat,
feces samples were taken from of clinically healthy slaughtered goats and kids.

We examined 150 feces samples in total (92 — goats and 58 — kids) and 30
samples of ileum taken from kids. Samples were inoculated in PBS solution (cold
enrichment) and during 14 days, the solution is inoculated 3™, 7" and 14" day on
Yersinia selective agar (with added factors of growth and antibiotics) and MacCon-
key agar. Media were incubated at 30°C for 48 hours under aerobic conditions. For
identification of culture staining by Gram is used the evaluation of morphology of
colonies as well as the results of biochemical activities by commercial tests.. In the
identification it was used also BBL Crystal E/NF ID kit.

Yersinia enterocolitica was isolated in 22 feces of goats, 8 feces samples of kids
and 15 samples of ileum.

The presence of this pathogen in the feces of slaughtered clinically healthy
goats and kids indicates that the slaughter house can be potentially critical place
where the contamination of meat with Yersinia enterocolitica is possible.

Key words: Yersinia enterocolitica, goats, humans, slaughter house, toxoinfe-
ction.

Note: Results presented in this study are results of the research carried out within the project
TR 31053.

'Scientific research institute of veterinary medicine of the Republic of Serbia, Autoput broj 3,
11 000 Belgrade, Republic of Serbia;
YInstitute of animal husbrandy, Autoput 16 11 000 Beograd-Zemun, Republic of Serbia.

*Corresponding author: snezaivanovic@gmail.com
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PROCENA UNOSA ZIVE KROZ KONZUMACIJU RIBE U SRBIJI

Jankovi¢ Sasa'”, Antonijevi¢ Biljana?, Cur¢i¢ Marijana?, Vitomir Cupic?,
Nikoli¢ Dragica'

Nutritivna korist od konzumacije ribe ogleda se, pre svega u sadrzaju visoko
vrednih proteina, vitamina, makro i mikroelemenata i omega-3 polinezasi¢enih mas-
nih kiselina. Sa druge strane, riba i proizvodi od ribe su u znacajnoj meri podlozni
hemijskoj kontaminaciji ubikvitarnim zagadivac¢ima kao $to su teski metal i polihlo-
rovana organska jedinjenja. Zbog svega ovoga, konzumacija ribe se smatra jednim
od najznacajnijih izvora izloZenosti navedenim kontaminentima. U radu je ispitivana
kontaminacija zivom koja se u spoljasnjoj sredini moze naci kao posledica prirodnih
procesa (vulkanska aktivnost, erozija tla i klimatska deSavanja koja doprinose pris-
ustvu zive u vodi, zemljistu i atmosferi), kao i aktivnosti coveka (eksploatacija ruda,
sagorevanje fosilnih goriva, emisija industrijskih gasova, direktna primena vestackih
dubriva i fungicida, kao i neadekvatno odlaganje ¢vrstog otpada).

Sadrzaj ukupne Zive je odredivan u svezoj i konzervisanoj ribi sa srpskog
trzista. Ispitano je 469 uzoraka: 252 uzorka morske ribe (oslic—Merluccius mer-
luccius, skusa—Scomber scombrus, sardela—Sprattus sprattus, Skarpina-Scorpaena
scrofa, orada-Sparus aurata, inCun—Engraulidae, losos—Salmo salar) 1 217 uzoraka
konzervisane ribe (tuna i sardela). Svi uzorci su analizirani tokom 2010. godine. Pri-
prema uzoraka je izvedena mikrotalasnom digestijom (ETHOS Milestone). Sadrzaj
zive je odredivan metodom atomske apsorpcione spektrometrije na uredaju Varian
»SpectrAA 220 sa VGA 77 hidridnim sistemom koriS¢enjem tehnike hladnih para.
Limit kvantifikacije je iznosio 5 ngg-1. Kontrola kvaliteta je izvedena koris¢enjem
sertifikovanog referentnog materijala BCR 186. Rezultati analiza u replikatima bili
su u okviru sertifikovanih vrednosti.

Za procenu unosa kioris¢eni su podaci iz ,,GEMS/Food Consumption Cluster
Diets database“. Prema ovom izvoru, procenjena prose¢na nedeljna konzumacija
morske ribe iznosi 106,4 g dok je ova vrednost za konzervisane riblje proizvode
18,2 g.

Sardzaj zive u morskoj ribi se kretao u opsegu od 0,005 do 0,286 nugg-1 (sred-
nja vrednost 0,034 pgg-1) dok se u konzervisanim ribljim proizvodima sadrzaj zive
kretao od 0,005 do 0,502 ugg-1 (srednja vrednost 0,058 pgg-1).

Nivo zive u svim ispitanim uzorcima je bio ispod maksimalno dozvoljenih
vrednosti propisanih relevantnom legislativom EU kao i domaéim propisima.

Procenjeni nedeljni unos ukupne zive zasnovan na srednjoj vrednosti sadrzaja
zive u morskoj ribi i proizvodima od ribe, kao i na prosec¢noj telesnoj tezini od 70 kg,
je 0,067 pg/kg t.m./nedelja.

Na osnovu preporuka FAO/WHO od 5 pg/kg t.m./nedelja, kao i na osnovu
dobijenih rezultata, moze se zakljuciti da je unos zive pri konzumaciji morske ribe i
konzervisanih ribljih proizvoda, nizi od preporuc¢enih grani¢nih vrednosti.
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Kljucne reci: unos, riba, ziva.

nstititut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija;
’Katedra za toksikologiju ,,Akademik Danilo Soldatovic®, Farmaceutski fakultet univerziteta
u Beogradu, Vojvode Stepe 450, 11 221 Beograd, Republika Srbija;

Fakultet veterinarske medicine, Bulevar oslobodenja 18, 11 000 Beograd, Republika Srbija.
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ASSESSMENT OF MERCURY INTAKE ASSOCIATED WITH
FISH CONSUMPTION IN SERBIA

Jankovi¢ Sasa'", Antonijevi¢ Biljana?, Cur¢i¢ Marijana?, Vitomir Cupié?,
Nikoli¢ Dragica'

Nutritional benefits of fish can be attributed in the first place to the content of
high-quality proteins, vitamins, elements and omega-3 polyunsaturated fatty acids.
On the other hand, fish and fishery products are susceptible to contamination by
chemicals that have been recognized as ubiquitous environmental pollutants such as
heavy metals and polychlorinated organic compounds. Fish consumption could be
therefore considered as one of the major sources of human exposure to all above-
mentioned environmental contaminants. This work has been focused on mercury
(Hg) that enters the environment by natural means (such as volcanic activity, erosions
and weathering which contribute to the presence of Hg in water, soil and the atmo-
sphere) and human activities - mining, fossil fuel combustion, industrial emissions,
direct application of fertilizers and fungicides as well as disposal of solid waste.

Total concentrations of Hg were measured in fish and canned fish products
available on Serbian market. Total of 469 samples were analyzed: 252 samples of
marine fish (hake-Merluccius merluccius, mackerel-Scomber scombrus, sprat-Sprat-
tus sprattus, scorpanea-Scorpaena scrofa, gilthead-Sparus aurata, anchovy-Engra-
ulidae, salmon-Salmo salar) and 217 samples of canned fish products (tuna and
sardines). These data were collected during 2010. Samples for Hg analysis were
prepared by microwave digestion (ETHOS Milestone). Analyses were carried out
on atomic absorption spectrometer Varian “SpectrAA 220” with VGA 77 hydride
system. Cold vapor technique was applied. The limit of quantification (LOQ) for Hg
was 5 ngg-1. Analytical quality control was achieved by using certified reference
material BCR 186. Replicate analyses were in the range of certified values.

For the purpose of intake assessment, we used the data obtained from the
GEMS/Food Consumption Cluster Diets database. According to this source, esti-
mated average weekly consumption of marine fish is 106.4 g/week and of canned
fish products is 18.2 g/week.

Mercury concentrations in marine fish were in the range of 0.005-0.286 pgg-1
(mean 0.034 pgg-1) and in canned products in the range of 0.005-0.502 pgg-1 (mean
0.058 pgg-1). All analyzed samples contained mercury below the maximum level
established by the European Union legislation and Serbian national regulation.
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The estimated weekly intake for total mercury, based on mean mercury value in
fish and average body mass of 70 kg, was 0.067 pug/kg b.w./week.

Based on FAO/WHO recommended safe limit of 5 pg/kg b.w./week and on ob-
tained results, we can conclude that the intake of mercury in the case of consumption
of marine fish and canned fish products is bellow the safe limit.

Key words: intake, fish, mercury.
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UTVRDIVANJE PRISUSTVA STAFILOKOKNOG
ENTEROTOKSINA U NAMIRNICAMA ANIMALNOG
POREKLA METODOM ELISA TESTA

Laki¢evi¢ Brankica'®, Jankovi¢ Vesna', Matekalo-Sverak Vesna', Velebit Branko!',
Borovi¢ Branka!, Spiri¢ Danka!

Staphylococcus aureus i druge vrste bakterija, potencijalni kontaminenti hrane,
predstavljaju ozbiljan problem na globalnom nivou. Vreme i temperatura su bitni
faktori koji kod enterotoksigenih stafilokoka dovode do sinteze enterotoksina, pro-
uzrokovaca alimentarne intoksikacije. Koli¢ina od 100 do 200 ng enterotoksina
dovodi do klasi¢nih simptoma stafilokokne intoksikacije. Premda se ¢ovek smatra
primarnim izvorom kontaminacije S. aureus-a, znacajni su i putevi prenosenja preko
zivotinja, vazduha, prasSine i kontaktnih povrSina. Do kontaminacije namirnica moze
da dode tokom proizvodnje i/ili obrade u domacinstvima ili industrijskim pogonima,
usled povecanog broja kolonija S. aureus-a i povecane koncentracije stafilokoknog
enterotoksina. Stafilokokni enterotoksini su termorezistentni i ostaju bioloski aktivni
nakon izlaganja visokim temperaturama.

Ovaj rad obuhvata utvrdivanje stafilokoknih enterotoksina u mleku, proizvodi-
ma od mleka i sirovom mesu metodom ELISA testa. ELISA testovi su puzdani,
visokospecifi¢ni i visoko senzitivni.

Ukupno je analizirano petnaest proizvoda od mleka (sirevi proizvedeni u
domacinstvima, jogurt i sladoled) i deset uzoraka sirovog mesa na prisustvo stafilo-
koknih enterotoksina. Koris¢en je TRANSIA set koji omogucava jednostavnu i brzu
pripremu uzoraka. Metod je vrlo osetljiv — nivo osetljivosti je ispod 0,25 ng SE/gr
uzorka (SEA, SEB, SEC1, SEC2, SEC3, SED i SEE).

Prisustvo stafilokoknih enterotoksina utvrdeno je samo u sirevima koji su pro-
izvedeni u domacinstvima.

lako se u rutinskoj dijagnostici koriste klasicne metode za izolaciju i identifi-
kaciju S. aureus-a, sa sanitarnog i higijenskog aspekta, preporucljivo je odredivanje
stafilokoknog enterotoksina direktno iz uzoraka.

Kljuéne reci: Staphylococcus aureus, toksin, ELISA, proizvodi od mesa.

'Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.
*Autor za kontakt: brankica@inmesbgd.com
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DETECTION OF STAPHYLOCOCCAL ENTEROTOXINS IN
FOODSTUFFS OF ANIMAL ORIGIN BY ELISA METHOD

Laki¢evi¢ Brankica'®, Jankovi¢ Vesna', Matekalo-Sverak Vesna', Velebit Branko',
Borovi¢ Branka!, Spiri¢ Danka!

The problem of Staphylococcus aureus and other species as food contaminants
supply remains significant on a global level. Time and temperature abuse of a food
product contaminated with enterotoxigenic staphylococci can result in formation of
enterotoxin, which can produce food borne illness when the product is ingested.
Between 100 and 200 ng of enterotoxin can cause symptoms consistent with staphy-
lococcal intoxication. Although humans are the primary reservoirs of contamination,
animals, air, dust, and food contact surfaces can serve as vehicles in the transfer of
this pathogen to the food supply. Foods may become contaminated during produc-
tion or processing and in homes or food establishments, where the organism can
proliferate to high concentrations and subsequently produce enterotoxin. The staph-
ylococcal enterotoxins are highly heat stable and can remain biologically active after
exposure to high temperatures.

This paper comprises detection of staphylococcal enterotoxins (SEs) presence
in milk, milk products and raw meat by using ELISA test. The enzyme-linked im-
munosorbent assays are highly specific, highly sensitive, and rapid for the detection
of enterotoxin in foods.

Fifteen milk products (home made cheese, yogurt, ice cream) and ten raw meat
samples were analyzed at presence of staphylococcal enterotoxins (SEs). For the
detection we have used TRANSIA set plate. This set enables simplified and faster
sample preparation with sensitive level of bellow 0.25 ng S. enterotoxins/gram sam-
ple (SEA, SEB, SECI1, SEC2, SEC3, SED and SEE).

The presence of staphylococcal enterotoxins was detected only in home made
cheese.

For sanitary and hygienic purposes, an effective approach is to detect the staph-
ylococcal enterotoxins directly in foods, rather than detect, count and type the isolat-
ed S. aureus strains, because the toxin is the causative agent of food borne illness.

Key words: Staphylococcus aureus, toxin, ELISA, meat products.

Institute of Meat Hygiene and Technology, Kacanskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: brankica@inmesbgd.com

35



Zbornik kratkih sadrzaja / Book of Abstracts

I-10

PRISUSTVO REZIDUA OHRATOKSINA A U TKIVIMA
BROJLERA - ZNACAJ U ANALIZI RIZIKA

Mili¢evi¢ Dragan'”, Vrani¢ Vojin', Raseta Mladen', Radicevi¢ Tatjana', Grubi¢ Mira?

Bazirano na podacima Globalnog monitoringa zastite zivotne sredine — moni-
toringu kontaminacije hrane i programu procene rizika od mikotoksina (GEMS/food,
FAO/WHO), kao i podacima drugih nacionalnih agencija o zastupljenosti mikotok-
sina u namirnicama, mikotoksini predstavljaju veoma ozbiljan problem u sistemu
snabdevanja stanovniStva hranom, naro¢ito u zemljama u razvoju. Posebnu opas-
nost po zdravlje ljudi predstavlja mogucnost pojave rezidua mikotoksina i njihovih
metabolita u namirnicama zivotinjskog porekla. lako je potrosnja mesa u Srbiji u
poredenju sa zemljama Evropske unije (EU) mala, pile¢e meso predstavlja vazan
deo ishrane stanovnistva Srbije (17 kg/per capita/godisnje). Stoga je cilj ovih pre-
liminarnih istrazivanja bio da se u sklopu monitoringa rizika zna¢ajnih za zdravlje
potrosaca, utvrdi prisustvo rezidua ohratoksina A (OTA) u tkivima redovno zaklanih
brojlera, poreklom iz razli¢itih regiona Srbije. Za ovu vrstu istrazivanja odabrane su
farme poreklom sa regiona gde je razvijena intenzivna zivinarska proizvodnja. Bro-
jleri su odgajani na komercijalnim farmama, pri ¢emu su se postovale zootehnicke
preporuke vezane za intenzivan uzgoj. Za ishranu su koris¢ene kompletne smese
standardnog sirovinskog sastava, shodno normativima. Uzorkovano je ukupno po
90 uzoraka jetre, bubrega i misi¢nog dela Zzeluca brojlera. Odredivanjanje prisustva
rezidua OTA vrseno je tehnikom visokoefikasne te¢ne hromatografije sa fluorescent-
nim detektorom (HPLC-FD). Zastupljenost rezidua OTA u tkivima brojlera kretala
se od: 16,6% (x-0,14 £+ 0,92 ng/g) u uzorcima misi¢nog dela zeluca, do 25,6% u
uzorcima jetre (x 0,36 + 1,18 ng/g). Medutim, najnize prose¢ne vrednosti sadrzaja
OTA utvrdene su u jetri (x.0,14 + 0,92 ng/g), dok su u uzorcima bubrega i jetre
prose¢ne koncentracije bile identi¢ne (x 0,36 + 1,18 1 0,36 + 1,49 ng/g, ponaosob).
Relativno niske vrednosti standardne devijacije ukazuju da je sadrzaj OTA u ispi-
tanim tkivima bio u uskom intervalu. Rezultati preliminarnih istrazivanja prisus-
tva rezidua OTA u tkivima brojlera ukazuju da je sadrzaj OTA u ispitanim tkivima
daleko ispod vrednosti koje predstavljaju opasnost po zdravlje potrosaca, s obzirom
na to da je preporuka Naucnog komiteta Evropske agencije za bezbednost hrane (SC,
EFSA) da tolerantni dnevni unos (TDI) za OTA bude ispod 5 ng/kg/TM.

Kljuéne re¢i: mikotoksini, ohratoksin A, monitoring.

Napomena: Rad je realizovan u okviru projekta ,,Razvoj brzih metoda za determinaciju
ohratoksogenih plesni, njihovih metabolita i analiza rizika od ohratoksina A u lancu ishrane
ljudi*, ev. broj TP-20207A4, koji u okviru Programa istrazivanja u oblasti tehnoloskog ra-
zvoja finansira Ministarstvo za nauku i tehnoloski razvoj Republike Srbije.

Instut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija;
’Kompanija ,,Agroziv” Zitiste, Topolovacki put bb, Zitiste, Republika Srbija.
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*Autor za kontakt: dragan@inmesbgd.com

OCHRATOXIN A RESIDUE IN BROILER TISSUES - RISK
ASSESSMENT

Dragan Mili¢evi¢", Vojin Vrani¢', Mladen Raseta', Tatjana Radicevi¢', Mira Grubi¢?

Based on a data of the Global monitoring of enviroment protection, food con-
tamination and program of the mycotoxins risk assessment (GEMS/food, FAO,
WHO), and also on data from national agencies for mycotoxins, we may say that
their presence in food chain is very serious problem, especially in developing coun-
tries. Special risk for consumer health is possibility of mycotoxin residue presence in
form of its metabolytes in foodstuffs of animal origin. Poultry meat consumption in
Serbia is very important (17 kg/per capita/year), but in comparison to EU states, it is
small. Considering that, the goal of this preliminary investigation is ascertainment of
ochratoxin A residues (OTA) in regularly slaughtered broilers originating from dif-
ferent parts of Serbia, under the monitoring programme. Farms were selected from
the regions with intensive poultry production, broilers were reared commercially,
under the zootechnical recomendations for intensive breeding. Broilers were fed
with normative based complete food mixtures of standard feed composition. Total
samples number of liver, kidney and muscle of the stomach of chickens were 90.
During slaughtering procedure, following the random pattern, total of 90 samples
of liver, gizzard and kidney were taken. OTA residues were determined by using the
high efficient method of liquid chromatography with fluorescent detection (HPLC-
FD). Presence of OTA residues in broiler tissues ranged from: 16,6% (x 0,14 + 0,92
ng/g) in gizzard, up to 25,6% in liver (x 0,36 + 1,18 ng/g) and kidneys 25,6% (0,36
*+ 1,49 ng/g). Average concentrations in liver and kidney samples were identical.
Relatively low values of standard deviation point the narrow interval in which OTA
is present in tissues. The preliminary study results of OTA presence in broiler tissues
points that actual concentration is generally very low, bellow recommended values
of Scientific Committee of European Food Safety Authority (SC, EFSA) where tol-
erable daily intake (TDI) for OTA is BELLOW 5 ng/kg/body weight.

Key words: mycotoxins, ochratoxin A, monitoring

Note: This study was realized as a part of Project ,, Development of rapid methods for de-
termination techniques of ochratoxicogenic moulds, its metabolytes and risk anaysis of och-
ratoxin A in food chain”, project code TP-20207A, which is part of researches in the field
of technological development funded by the Ministry of Science and Technological Develop-
ment of the Repulic of Serbia.

Unstute of Meat Hygiene and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of

Serbia;
2Company ,,Agroziv” Zitiste, Topolovacki put bb, Zitiste, Republic of Serbia.

*Corresponding author: dragan@inmesbgd.com
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KONTAMINACIJA HRANE I HRANIVA MIKOTOKSINIMA
U HRVATSKOJ

Maja Peraica'”, Dubravka Flajs'

U Hrvatskoj, istrazivanje mikotoksina je pocelo pre oko 30 godina, kada je pri-
mecena slicnost izmedu lezija bubrega kod osoba koje pate od balkanske endemske
nefropatije (BEN) i bubrega svinja kod kojih je utvrdena mikotoksinska nefropatija.
Nefropatija kod svinja je veoma Cesta pojava u Skandinavskim zemljama, posebno
u vlaznim godinama. Ohratoksin A (OTA), koji je agens koji izaziva nefropatiju
svinja, takode se smatra da ucestvuje u etiologiji BEN, i to ne samo u Hrvatskoj,
ve¢ 1 u Bosni, Bugarskoj, Rumuniji i Srbiji. Od tada, koncentracija OTA se meri u
razli¢itim proizvodima, kao i ljudskoj krvi.

Analiza kontamincije hrane OTA mikotoksinom je uradena u nekoliko studija
koje su ukljucivale uzorke sakupljene u regionu gde postoji endemska nefropatija.
Ve¢ u prvoj studiji, ispitivanju uzoraka psenice, kukuruza i jeCma iz regiona gde je
prisutna BEN, registrovana je visoka varijabilnost koncentracija OTA u uzorcima
sakupljenim u razli¢itim godinama. U vecini ispitivanja, sadrzaj OTA u hrani nije
viSa u endemskim regionima u poredenju sa drugim, ali zastupljenost OTA pozi-
tivnih uzoraka jeste. Zastupljenost OTA pozitivnih uzoraka se povecavala signifi-
kantno kada je manje osetljiva TLC metoda zamenjena HPLC metodom koja ima
nizi prag detekcije. Ispitivanja uradena na uzorcima pasulja (Phaseolus vulgaris L.)
sakupljenim neposredno nakon Zetve u 13 okruga u Hrvatskoj su pokazala ukupnu
srednju koncentraciju OTA koja nije bila velika. Ucestalost OTA pozitivnih uzoraka
je bila mnogo vec¢a u severnim okruzima u poredenju sa juznim, a kontaminacija
se isklju¢ivo deSavala sa vrstama Penicillium ili Aspergillus spp. Ispitivanja kon-
taminacije vina mikotoksinom OTA su otkrila da je vino u nasoj zemlji Cesto kon-
taminirano ovim mikotoksinom, ali njegova koncentracija je niza nego u susednim
zemljama. Kontaminacija mikotoksinom OTA je ve¢a u crnom vinu nego u belom,
1 pokazuje geografske varijacije. Ucestalost OTA pozitivnih uzoraka, kao i srednja
vrednost koncentracije OTA je veca u juznim nego u severnim okruzima.

U nekoliko studija je dokazano da aflatoksin B, (AFB,) kontaminira Zitarice
koje su proizvedene u Hrvatskoj za ljudsku potro$nju, kao i za ishranu zivotinja (ku-
kuruz, pSenica, jeCam, ovas) nivoe koji se mogu tolerisati. U kobasicama iz razli¢itih
krajeva Hrvatske (Zagorje i Slavonija) AFB, je utvrden zajedno sa OTA. Medutim,
AFB, je kontaminirao spoljasnji deo kulena, dok se OTA nalazio i u unutraSnjosti.

Trihoteceni T-2 toksin, diacetoksiscirpenol (DAS) i deoksinivalenol su otkrive-
ni u zitaricama [ sto¢noj hrani, I to veoma ¢esto. Njihova koncentracija je obicno
niska, 1 samo mali broj T-2 toksina- i DAS-kontaminirane hrane za Zivinu su imali
vece koncentracije od preporucenih nivoa od strane hrvatskih nadleznih organa za
hranu za zivinu.
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Najces¢i kontaminanti zitarica u Hrvatskoj su zearalenon (ZEA), fumonizin B,
(FB)), aflatoksin B, (AFB,) i OTA. U nekim istrazivanjima, medu naj¢eS¢im miko-
toksinima je bio ZEA, a u drugim FB..

Veoma cesta pojava su razli¢iti mikotoksini u razli¢itim vrstama proizvoda.
U svim istrazivanjima gde su ispitivani razli¢iti mikotoksini, utvrdena je njihova
zajednicka pojava, §to ukazuje na to da propisi moraju ukljuc¢ivati multi-toksi¢nu
kontaminaciju hrane i hraniva.

Kljuéne reci: mikotoksini, kontaminacija, hrana, hraniva, Hrvatska.

'Odeljenje za toksikologiju, Institut za medicinska ispitivanja i profesionalno zdravlje, Ksa-
velska cesta 2, 10 001 Zagreb, Republika Hrvatska.

*Autor za kontakt: mperaica@imi.hr

MYCOTOXINS CONTAMINATION OF FOOD
AND FEED FROM CROATIA

Maja Peraica!”, Dubravka Flajs!

In Croatia the mycotoxins research started about 30 years ago when a similar-
ity between kidney lesions in persons suffering from Balkan endemic nephropathy
(BEN) and kidney of pigs with mycotoxin nephropathy was noticed. Porcine ne-
phropathy was frequent in Scandinavian countries, particularly in wet years. Ochra-
toxin A (OTA) which was found to be causative agent of porcine nephropathy was
supposed to be involved in the etiology of BEN known not only in Croatia, but also
in Bosnia, Bulgaria, Rumania and Serbia. Since then the concentration of OTA was
measured in various commodities as well as in human blood.

Analyzes of food contamination with OTA was performed in several studies
that included samples collected in region with endemic nephropathy. Already in the
first study on wheat, maize and barley samples from BEN region the high variability
of OTA concentrations in samples collected in different years was noticed. In most
studies the concentration of OTA in food was higher in endemic than in the other
regions of Croatia. In some studies the mean OTA concentration was not higher in
endemic than in other regions, but the frequency of OTA-positive samples was. The
frequency of OTA-positive samples increased significantly when less sensitive TLC
method was substituted by HPLC method with lower detection limit. Studies on
beans (Phaseolus vulgaris L.) collected shortly after the harvest in 13 counties of
Croatia showed that overall mean concentration of OTA is not high. The frequency
of OTA positive samples is much higher in Northern than in Southern counties and
the contamination exclusively occurs in the samples contaminated with Penicillium
or Aspergillus spp. Studies on OTA contamination in wine revealed that wine in
our country is frequently contaminated with this mycotoxin, but its concentration
is lower than in neighbouring countries. OTA contamination is higher in red than in
white wine and shows geographical variations. The frequency of positive samples as
well as mean OTA concentration is higher in Southern than in Northern counties.
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In several studies it was proved that aflatoxin B, (AFB,) contaminates cereals
produced in Croatia intended for human and animal consumption (maize, wheat,
barley and oat), but its concentration never exceeds the recommended maximal to-
lerable levels. In sausages from different parts of Croatia (Zagorje and Slavonija)
AFB, was found together with OTA. However, AFB, contaminated outer part of
kulen, while OTA was also inside.

Trichothecenes T-2 toxin, diacetoxyscirpenol (DAS) and deoxynivalenol were
detected in cereals and animal feed rather frequently. Their concentration is usually
low, and only small number of T-2 toxin- and DAS-contaminated poultry feed con-
tained higher concentrations that recommended by the Croatian regulatory levels for
poultry feed.

The most frequent contaminants of cereals in Croatia are zearalenone (ZEA),
fumonisin B, (FB,), aflatoxin B, (AFB,) and OTA. In some studies the most frequent
is ZEA and in the others FB .

The co-occurrence of various mycotoxins is frequent in various commodities.
In all studies when various mycotoxins were analyzed, the co-occurrence was found

which indicates that the legislation should include multitoxic contamination of food
and feed.

Key words: mycotoxins contamination, food, feed, Croatia.

Unit of Toxicology, Institute for Medical Research and Occupational Health, Ksavelska
cesta 2, 10 001 Zagreb, Republic of Croatia.

*Corresponding author: mperaica@imi.hr
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REZISTENCIJA SOJEVA C. jejuni IZOLOVANIH SA TRUPOVA
PILICA TRETIRANIH FLUMEKVINOM

Petrovi¢ Jelena'", Milanov Dubravka' Sabo Zoltan?, Pavli¢evi¢ Natasa?,
Krasi¢ Jelena®

Mnogi problemi vezani za bezbednost hrane dovode se u vezu sa primarnom
proizvodnjom. Primena antimikrobnih lekova u terapiji, profilaksi i za promociju
rasta kod zivotinja dovela je do razvijanja rezistencije kod bakterija koje se nala-
ze u organizmu zivotinja i moguénosti njihovog prenosa kroz lanac ishrane do co-
veka §to moze rezultirati do neuspeha u lecenju oboljenja ljudi. Fluorohinoloni su
antimikrobni lekovi koji se pored beta-laktama najéesS¢e koriste u terapiji Zivine.
Fluorohinoloni su takode lekovi izbora za neka oboljenja ljudi. Cilj rada bio je da se
ispita povezanost izmedu prisustva sojeva C. jejuni rezistentnih prema flumekvinu i
perapije pili¢a flumekvinom.

Opis ogleda: pili¢i su inficirani sojem C. jejuni ATCC 29428 osetljivim prema
flumekvinu (MIC flumekvina 0.500 pg/g) u tre¢oj nedelji zivota kada se obi¢no i
dogada spontana infekcija kampilobakterijama. Lecenje flumekvinom (12 mg/kg/tm)
pocelo je nakon pet dana. Pili¢i su zaklani i obradeni na zivinskoj klanici nakon
perioda karence za flumekvin. Izolacija i identifikacija kampilobakterija izvrSena
je prema standardnoj proceduri sa Novog Zelanda. Ispitivanje osetljivosti prema
flumekvinu je izvrSeno agar dilucionom metodom.

Terapija flumekvinom dovela je do pojave rezistentnih sojeva na trupovima
zivine, C. jejuni sojevi rezistentni prema flumekvinu su izolovani sa 22.23% trupova
(MIC flumekvina 16 pg/g). U kontrolnoj grupi nakon klanja nisu izolovani sojevi
rezistentni prema flumekvinu C. jejuni.

Ogledom je dokazano da se nakon upotrebe veterinarskih lekova u primar-
noj proizvodnji javljaju rezistentni patogeni na finalnim proizvodima (trupovima
zivotinja). Klanje Zivine na kraju perioda karence ne eliminise rizik od pojave rezi-
stentnih sojeva C. jejuni na trupovima. ReSavanje problema rezistentnih patogena
koji se prenose hranom pocinje u primarnoj proizvodnji primenom odgovarajucih
profilaktickih mera

Kljuéne reci: bezbednost hrane, C. jejuni, rezistencija.

"Nau¢ni institut za veterinarstvo Novi Sad, Rumenacki put 20, 21 000 Novi Sad, Republika
Srbija;

*Specijalisti¢ki veterinarski institut Subotica, Put Mose Pijade 88, 24 000 Subotica, Repu-
blika Srbija;

3Specijalisti¢ki veterinarski institut Zrenjanjin, Temi$varski drum 26, 23 000 Zrenjanin, Re-
publika Srbija.

*Autor za kontakt: jelenap@niv.ns.ac.rs
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FLUOROQUINOLONE RESISTANCE OF C. jejuni STRAINS
ISOLATED FROM CARCASSES OF BROILERS TREATED
WITH FLUMEQUINE

Jelena Petrovic!”, Dubravka Milanov!' Zoltan Sabo?, Natasa Pavli¢evic?,
Jelena Krasi¢?

Food safety problems bring into focus the importance of primary production.
The application of antimicrobial drugs in therapy, prophylaxis and growth promo-
tion in food producing animals raised the question of development of bacterial resis-
tance while still they are in the body of an animal, possible transfer on humans via
food chain and development of human diseases treatment failures. Fluoroquinolones
are anitmicrobial drugs which, beside beta-lactams, are most often used in poultry
breeding. Fluoroquinolones are also very important for treatment of some human
diseases. Relationship between presence of flumequine resistant C. jejuni in poultry
carcasses and flumequine treatment of poultry was examined in the experimental
design.

Experimental design: the chickens were inoculated with fluoroquinolone-sen-
sitive C. jejuni ATCC 29428 strain (MIC flumequine 0.500 pg/g). They were in-
oculated in the 3 week, when spontaneous infection with campylobacters usually
occurs. Treatment with flumequine (12 mg/kg/tt) started after five days. Chickens
were slughtered in the poultry abattoir, after the end of withdrawal period. Isolation
and identification of campylobacters were performed according to New Zeland stan-
dard procedure. Antimicrobial susceptibility testing was conducted by agar dilution
method.

Treatment with flumequine selects resistant strains in chickens carcasses, C.
Jjejuni strains resistant to flumequine were isolated from 22.23% carcasses (MIC
flumequine 16 pg/g). In control groups, after slaughtering resistant C. jejuni strains
were not isolated.

The experiment proved that the usage of veterinary drugs in primary production
results in appearance of resistant pathogens in the final products. The slaughtering
of chickens after the end of withdrawal period can’t eliminate the risk of presence
resistant C. jejuni strains in poultry carcasses. Solution of problems with resistant
pathogens in food must start at primary production, but the problem is to be solved
by appropriate profilactic measures.

Key words: food, safety, C. jejuni, resistance.

'Scientific Veterinary Institute Novi Sad, Rumenacki put 20, 21 000 Novi Sad, Republic of
Serbia;

ZVeterinary Institute Subotica, Put Mose Pijade 88, 24 000 Subotica, Republic of Serbia;
3Veterinary Institute Zrenjanjin, Temi$varski drum 26, 23 000 Zrenjanin, Republic of Serbia.

*Corresponding author: jelenap@niv.ns.ac.rs
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HIGIJENSKI RIZICI PRI PROMETU NEUPAKOVANOG
RASECENOG PILECEG MESA U MALOPRODAJI

Raseta Mladen!, Vrani¢ Vojin!, Jovanovi¢ Jelena!, Matekalo-Sverak Vesna!

Pile¢e meso je vredan prehrambeni proizvod, njegova potrosnja u Srbiji belezi
konstantan porast i trenutno iznosi 17,4 kg godisnje po stanovnku. Pile¢e meso se
distribuira kroz veleprodajne i maloprodajne lance do potroSaca. Prodaje se original-
no upakovano, upakovano i neupakovano (rinfuz). Tema naseg rada je procena higi-
jenskih rizika pri prodaji neupakovanog pile¢eg mesa, rasecenog u osnovne delove.
Pile¢e meso se tada u samom objektu, od strane radnika, vadi iz zbirnih pakovanja
i prebacuje u prodajne vitrine. Meso tako postaje izlozeno mikroambijentu malo-
prodajnog objekta, dolazi u kontakt sa rukama radnika, alatom i opremom. Kako
bi se obezbedio prihvatljiv nivo zastite zdravlja ljudi postoji potreba za procenom
higijenskog rizika koje ovaj vid prometa pileCeg mesa nosi sa sobom. Za bezbedan
proizvod zivotinjskog porekla se smatra proizvod sa niskim prihvatljivim rizikom od
mikroorganizama. Radi toga je sprovedena studija dvogodisnje provere higijenskih
uslova prometa pile¢eg mesa u za to specijalizovanom lancu maloprodajnih objekata
u Srbiji. U periodu od dve godine uzimani su brisevi sa ruku radnika, alata i opreme.
Ispitivanje briseva je radeno prema Pravilniku o metodama vrsenja mikrobioloskih
analiza i superanaliza Zivotnih namirnica (,,Sl. list SFRJ*, br. 25/80), utvrdivano je
prisustvo mikroorganizama: Salmonella spp., E. coli, koagulaza pozitivne stafiloko-
ke, sulfitoredukujuce klostridije, kao i fekalne streptokoke i aerobne mezofilne ba-
kterija. Brisevi su ispitivani modifikovanom metodom po Kelchu. Ukupno je uzeto
920 briseva, u 29% briseva je utvrdeno prisustvo mikroorganizama. Poseban rizik
predstavljaju kese kojim radnici uzimaju meso pri usluzivanju potrosaca (80%), za-
tim lodne u kojima se meso drzi u vitrinama (67%), ruke radnika (30%), masine za
narezivanje (29%), hvataljke za meso (18%), daske za rasecanje mesa (10%) i nozevi
(8%). Dobijeni rezultati ukazuju na to da, pri maloprodaji neupakovanog rasecenog
pile¢eg mesa, postoje rizici. Pri manipulaciji sa mesom tokom skladistenja, izlagan-
ja i same prodaje u maloprodajnom objektu postoji mogucénost kontaminacije, tako
da je preporucljivo raseceno pile¢e meso prodavati u originalnim pakovanjima. Na
taj nacin bi se minimalizovao kontakt sa ambijentom maloprodajnog objekta, sam
stepen manipulacije sa mesom od strane radnika bi bio smanjen, dok bi se dobio
prostor za detaljno pracenje temperaturnog rezima skladiStenja, izlaganja i prodaje
pile¢eg mesa.

Kljuéne reci: maloprodaja pileCeg mesa, brisevi, neupakovano pilece meso,
promet pileceg mesa.

Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.
*Autor za kontakt: mladen@inmesbgd.com
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HYGIENIC RISKS IN SALE OF UNPACKED CUT POULTRY
MEAT IN RETAIL

Raseta Mladen', Vrani¢ Vojin', Jovanovi¢ Jelena', Matekalo-Sverak Vesna!

Poultry meat is valuable food, it’s consumption in Serbia is in a constant in-
crease, at the moment it is 17,4 kg a year/per capita. Poultry meat is distributed
through mega markets and retail shops, as originally packed, packed and unpacked.
Topic of our paper was to assess hygienic risks in sale of unpacked cut poultry meat
(breast, drumstick, wings, back) in retail. The workers in retail, pull out the cut parts
of poultry meat from the collective packed units (5 — 10 kg), and then place it in
sale show cases. During handling, poultry meat is subjected to the influences of
retail shop environment (equipment, tools, worker’s gloves). In order to identify
potential hygienic risks and to provide acceptable hygienic sale condition, the two
year study was conducted in specialized retail stores. During that period the swabs
were taken from equipment and worker’s hands. Swabs were analyzed according to
Serbian ,,Regulation on methods for microbiological analyses and super analyses of
foodstuffs” (,,Official Journal of SFRY”, No. 25/80)”. The swabs were examined for
presence of bacteria: Salmonella spp., E. coli, coagulase positive staphylococci, sul-
phito reducing clostridia, Streptococcus spp. and aerobic mesophilic bacteria. Swabs
were examined by Kelch modified method. Risk analysis was conducted in order to
provide acceptable hygienic level for consumers. Our regulation defines safe product
as product with low acceptable microbiological risk. Totally 920 swabs were taken,
and 29% were positive on bacterial presence. Equipment of high risk level is: plas-
tic bags which workers use for taking meat parts from the show cases (80%); then
plastic dishes in show cases (67%); workers’ hands (30%), machine for meat cutting
(29%); meat grabbers (18%); meat cutting plates (10%) and knifes (8%). Obtained
results indicate the increased hygienic risk level in sale of unpacked cut poultry meat
in retail. Extensive handling during storage and displaying of products significant-
ly increase hygienic risks. Poultry meat in retail should be presented as originally
packed. Accordingly the interaction between poultry meat and micro environment is
reduced to minimum, so workers should be focused on temperature check mode and
high quality customer compliment.

Key words: retail, poultry sale, swabs, unpacked poultry meat, poultry meat
commerce.

Institute of Meat Hygiene and Technology, Kacanskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: mladen@inmesbgd.com
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IMUNOENZIMSKA METODA ZA BRZU I OSETLJIVU
DETEKCIJU TRINAEST SULFONAMIDA U HRANI

Rosar Giulia!", Francesca Diana Francesca', Puppini Barbara!, Persic Lidija',
Paleologo Maurizio'

Sulfonamidi su grupa lekova Sirokog spektra, koji se koriste u veterinarskoj
praksi u profilakticke i terapeutske svrhe, u tretmanu bakterijskih infekcija. Takode
se koriste kao aditivi u hrani koji imaju ulogu promotera rasta. Kao posledica, sul-
fonamidi mogu biti prisutni u hrani zivotinjskog porekla, i mogu izazvati alergijske
reakcije, hepato- 1 nefrotoksi¢nost, povecanje broja i vrsta otpornih bakterija kod
izlozenih potrosaca/konzumenata.

Maksimalne dozvoljene koli¢ine sulfonamida su odredene odnosno propisane
u mnogim zemljama. U Evropskoj Uniji, u SAD i Kanadi, maksimalno dozvolje-
na koli¢ina od 100 pg/kg je propisana za ukupne sulfonamide u jestivim tkivima
i mleku, a upotreba ovih lekova nije dozvoljena kod koka nosilja. Za med nema
utvrdenih granica.

U radu je predstavljena metoda /’screen Sulfa QL, imunoenzimski test semi-
kvantitativnog skrininga najmanje trinaest razli¢itih sulfonamida u mesu, mleku,
jajima i medu. Osetljivost testa je u skladu sa limitom detekcije propisanim EU
regulativom (37/2010/EC). Pozitivne kontrole se dobijaju u cilju identifikovanja
kontaminiranih uzoraka u razlic¢itim presecima: 10 ili 50 ppb sulfametazina u mesu,
15 ppb sulfametazina u jajima, 20 ppb sufametazina u mleku i 8 ppb sulfatiazola
u medu. Prema unakrsnoj reaktivnosti testa, oko 8 sulfonamida se moze otkriti sa
osetljivoscu od ispod 5 ppb. Visoka specificnost je dobijena za ,,blank* uzorak.

Eksperimentalni rezultati pokazuju da je metoda I screen Sulfa QL pouzdan a
za brzo 1 specificno otkrivanje prisustva zivotinjskog porekla. Takode, to je jedina
imunoenzimska metoda na trzistu koja moze da otkrije sa visokom osetljivosc¢u ve-
liki broj ovih lekova koji su medu najéesce korisc¢enim.

Kljuéne reci: imunoenzimski test, sulfonamidi, skrining, analiza na viSestruke
rezidue, miSic.
'Tecna S.r.1, Area Science Park, Padriciano 99, 34 149 Trste, Italija.

*Autor za kontakt: rd@tecnalab.com
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ENZYME IMMUNOASSAY FOR RAPID AND SENSITIVE
DETECTION OF THIRTEEN SULFONAMIDES IN FOOD

Rosar Giulia"*, Francesca Diana Francesca', Puppini Barbara', Persic Lidija',
Maurizio Paleologo Maurizio!

Sulfonamides are a group of broad antibacterial drugs widely used in veterinary
medicine for prophylactic and therapeutic purposes in the treatment of bacterial in-
fections. They are also used as growth-promoting feed additives. As a consequence,
sulfonamides can be present in food from animal origin, and allergic reactions, hepa-
to- and nefrotoxicity, selection of resistant bacteria could arise in exposed consum-
ers.

Maximum residue limits (MRL) for sulfonamides have been established in
many countries. In the European Union, in the USA and in Canada MRL of 100 pg/
Kg was set for total sulfonamides in edible tissue and in milk, while the use of these
drugs is unauthorised in eggs producing animals. No limits were fixed for honey.

Here we present / screen Sulfa QL, an enzyme immunoassay for the semi-quan-
titative screening of at least thirteen different sulfonamides in meat, milk, eggs and
honey. Assay sensitivity is compliant with detection capabilities required by the EU
regulation (37/2010/EC). Positive controls are provided in order to identify contami-
nated samples at different cut-offs: 10 or 50 ppb of sulfamethazine in meat, 15 ppb of
sulfamethazine in eggs, 20 ppb of sufamethazine in milk and 8 ppb of sulfathiazole
in honey. According to cross-reactivities of the assay, about eight other sulfonamides
can be detected with sensitivities up to 5 ppb or less. High specificity was obtained
for blank samples.

Experimental results show that /’screen Sulfa QL is a reliable tool for a rapid
and specific screening for the presence of sulfonamide residues in food of animal
origin. Moreover, it is the only enzyme immunoassay on the market that can detect
with high sensitivity such a large number of the most frequently used among these
antimicrobial drugs.

Key words: enzyme-immunoassay, sulfonamides, screening, multi-residue ana-
lysis, meat.

'Tecna S.r.1, Area Science Park, Padriciano 99, 34 149 Trieste, Italy.

*Corresponding author: rd@tecnalab.com
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ISPITIVANJE MIKROBIOLQgKOG STATUSA
ZAMRZNUTOG PILECEG MESA

Stojanovi¢ Branislav!®, Andelkovi¢ Radivoje!, Jovanovi¢ Zoran',
Jovanovi¢ Nenad!, Zari¢ Slavica', Balti¢ Z. Milan?

U Srbiji se godis$nje proizvede 490.000 tona mesa, §to je za 250.000 tona manje
nego pre deceniju 1 po. Srbija u evropskoj proizvodnji mesa ucestvuje sa oko 1%
inalazisena 19. mestu (FAO, 2009). PotroSnja mesa je uporedenju sa zemljama Ev-
ropske unije (EU) mala. U ovom periodu i potro$nja po jednom stanovniku je opala
sa 65 na oko 36 kg, §to je upola manje nego u EU, gde je prose¢na potro$nja mesa
86,7 kg po stanovniku i po potro$nji mesa samo je Albanija iza nase zemlje. Sve to
se odrazava i na zdravstveno stanje i zivotni vek stanovnika.

S druge strane, proizvodnja pileeg mesa u svetu belezi stalni porast. Proizvo-
dnja zivinskog mesa u svetu ove godine trebalo bi da dostigne rekordnih 85 miliona
tona (u 2015. godini oc¢ekuje se 100 miliona, a 2030. ¢ak 143 miliona tona, Sto ¢e
¢initi 40 odsto svetske proizvodnje mesa), dok ¢e u izvozu biti devet miliona tona.
U proizvodnyji i trgovini najdalje je otiSao Brazil, gde je proizvodnja vise nego udvo-
strucena: porasla je sa 4,2 na 9,6 miliona tona, dok ¢e ovogodis$nja proizvodnja biti
veca od 10 miliona tona.

Danas, zivinarska proizvodnja obezbeduje potrebe u proteinima zivotinjskog
porekla za oko 30% stanovniStva, a zivinsko meso se ubraja medu namirnice Zivo-
tinjskog porekla koje su najdostupnije najSirim slojevima potroSaca.

Potro$nja zivinskog mesa u Srbiji, danas iznosi oko 16 kilograma po stanovni-
ku, $to je znatno nize od evropskog proseka, ali znac¢ajno vise u odnosu na devede-
setih godina, kada je iznosila oko 5 kilograma.

S druge strane, meso i proizvodi od Zivinskog mesa su znacajni faktori obolje-
nja izazvanih hranom. U slu¢ajevima masovnih oboljenja izazvanih hranom, po na-
vodima nekih autora, ovi proizvodi ucestvuju sa ¢ak 33%.Smatra se da su uglavnom
salmonele (S. typhimurium, S. enteritidis), uzro€nici bakterijskog trovanja zivinskim
mesom, ali to moze da bude 1 Campylobacterjejuni/coli. Listerijamonocitogenes,
svrstava se u uzro¢nike alimentarnihtoksikoinfekcija

Pile¢e meso se za ishranu pripadnika MO i VS koristi u proseku od 20 do 25%
od ukupne potrosnje mesa.Snabdevanje jedinica i ustanova MO i1 VS pile¢im me-
som, vrsi se na osnovu ugovora izmedu MO i dobavljaca, a u skladu sa Zakonom
o0 javnim nabavkama, Pravilnikom o kvalitetu mesa pernate zivine (,,SI. list SFRJ*,
broj 1/81 1 51/88) 1 tehnickom specifikacijom.

Cilj naseg ispitivanja bio je da se utvrdi mikrobioloska ispravnost pile¢eg mesa,
zamrznutog (,,ekstra A klase, konfekcionirano — ,.file, konfekcionirano — ,,batak i
karabatak®), proizvedenog za potrebe Ministarstva odbrane i Vojske Srbije.

Uzorci su uzimani u skladistu proizvodaca, u proseku dva puta mesecno. U
periodu od 2009. do 2010. godine ukupno je analizirano 206 uzoraka pile¢eg mesa.
Za mikrobiolosko ispitivanje koriS¢ene su propisane metode i hranljive podloge iz
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Pravilnika o metodama vrSenja mikrobioloskih analiza i superanaliza Zivotnih na-
mirnica (,,S1. List SFRJ*, broj 25/80), a bakterioloska ispravnost tumacena je prema
Pravilniku o mikrobioloskoj ispravnosti namirnica u prometu (,,SI. List SRJ*, broj
26/93, 53/95146/02).

U prvoj godini, analizom mikrobiloskog statusa, utvrdili smo da od 85 ispi-
tanih uzoraka, 58 (68,24%) bilo je negativno na prisustvo bakterija, dok je u 27
(31,76%) uzoraka utvrdeno njihovo prisustvo. U drugoj godini je ispitan 121 uzor-
ak, 88 (72,73%) uzorakabilo je negativno na prisustvo bakterija, a broj pozitivnih
uzoraka je iznosio 33 (27,27%).Svi pozitivni uzorcu su proglaseni kao zdravstveno
nebezbedni za ishranu i stavljeni proizvoda¢ima na raspolaganje.

Prisustvo bakterija ukazuje da je pile¢e meso bilo kontaminirano sadrzajem
poreklom iz digestivnog trakta, ili sekundarnom kontaminacijom, a kao posledica
smanjenognivoa odrzavanja procesne higijene, kao i nepostovanje principa dobre
higijenske prakse i dobre proizvodacke prakse, koji su preduslov za proizvodnju
zdravstveno bezbedne hrane.

Kljucne reci: pileCe meso, analize, mikrobioloski status

"Uprava za vojno zdravstvo, Ministarstvo odbrane, Bir¢aninova 5, 11 000 Beograd, Repu-
blika Srbija;
Fakultet veterinarske medicine, Bulevar oslobodenja 18, 11 000 Beograd, Republika Srbija.

*Autor za kontakt: branislav.stojanovic@mod.gov.rs

EXAMINATION OF THE MICROBIOLOGICAL STATUS
OF FROZEN CHICKEN MEAT

Stojanovi¢ Branislav'”, Andelkovi¢ Radivoje', Jovanovi¢ Zoran',
Jovanovi¢ Nenad!, Zari¢ Slavica', Balti¢ Z. Milan?

Annual production of meat in Serbia is 490.000 tons, which is by 250.000 tons
less than fifteen years ago. Serbia accounts for approx. 1% of meat production in Eu-
ropean Union, and it is on the 19®place (FAO, 2009). Meat consumption, compared
to other countries of European Union (EU) is low. In this period, also consumption
per capita decreased from 65 to approx. 36 kg, which is by half less than in EU where
average consumption of meat is 86.7 kg per capita, and in regard to meat consump-
tion, only Albania is behind our country. This reflects on health condition and life
expectency of population.

On the other hand, production of poultry in the World is constantly increasing.
Production of poultry in the world this year should reach the record of 85 million
tons (in 2015 annual production of 100 million tons is expected, and in 2030 even
143 million tons, which will account for 40% of world meat production), whereas
nine million tons will be exported. In production and trade, Brazil has gone the
furhtest, the production has been doubled: it has increased from 4.2 to 9.6 million
tons, and production this year will be ober 10 million tons.

Today, poultry production provides and satisfies requirements for animal pro-
teins for about 30% of population, and poultry meat is considered as food of animal
origin mostly available/accessible to grassroot consumers.
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Consumption of poultry meat in Serbia, today, is approx. 16 kilograms per
capita, which is significantly lower than European average, but significantly higher
compared to the nineties, when it was only 5 kilograms.

On the other hand, poultry meat and poultry meat products are significant fac-
tors in food borne diseases. In cases of mass disease caused by food, according
to some authors, these products account for 33%. It is considered that mainly sal-
monella strains (S.¢yphimurium, S.enteritidis) are causers of bacterial poisoning by
poultry meat, but it can also be Campylobacterjejuni/coli. Listeria monocitogenes is
also considered to be cause of alimentary toxic infections.

Poultry is used in nutrition of members of the Ministry of Defense and Serbian
Army in average of 20 to 25% of total meat consumption. Supply of units and insti-
tutions of the Ministry of Defense and Serbian Army is done based on contracts be-
tween the Ministry of Defense and supplier, according to the Law on Public Procure-
ment, Regulation/Rulebook on quality of poultry meat (,,Official Journal of SFRY*,
number 1/81 and 51/88) and technical specification.

Aim of this objective of our research was to determine the microbiological
safety of frozen chicken meat, (,,extra A class*, cut/confectioned— , fillet, cut/con-
fectioned— ,,thigh and drumstick®), produced for the needs of the Ministry of De-
fense and Serbian Army.

Samples were taken in the producers’ warehouse, in average twice per month.
In the period from 2009to 2010, total of 206 samples were analyzed. For microbio-
logical testing regulated methods and nutritive mediums were used according to the
Regulation/Rulebook on methods for microbiological analyses and super analyses
of animal foodstuffs (,,Official Journal SFRY*, number 25/80), andbacteriological
safety was interpreted according to Regulation/Rulebook on microbiological safety
of foodstuffs in trade (,,Official journal of SRY*, number 26/93, 53/95 and 46/02).

In the first year, by analysis of microbiological status, we established that out
of 85 tested samples, 58 samples (68.24%) were negative on presence of bacteria,
whereas in 27 samples (31.76%) the presence of bacteria was detected. In the sec-
ond year, total of 121 samples were tested, 88 samples (72.73%) were negative for
presence of bacteria, and number of positive samples was 33 (27.27%). All positive
samples were declared unfit for consumption and were returned to producers.

Presence of bacteria indicated that chicken meat was contaminated by contami-
nants originating from the digestive tract, or by secondary contamination, as conse-
quence of lower level of process hygiene, as well as violation of principles of good
hygiene practice and good manufacturing practice, as pre-conditions for production
of healthy and safe food.

Key words: chicken meat, analyses, microbiological status.

Directorate of Army Health, Ministry of Defense, Bir¢aninova 5, 11 000 Belgrade, Republic
of Serbia;
Faculty of Veterinary Medicine, Bulevar oslobodenja 18, 11 000 Belgrade, Republic of Serbia.

*Corresponding author: branislav.stojanovic@mod.gov.rs
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ISPITIVANJE ODRZIVOSTI MESA I PROIZVODA OD MESA
ZIVINE U SKLADU SA NOVIM DOMACIM PROPISIMA

Serona Hermina?, Vrani¢ Vojin'*, Raseta Mladen'

Ustaljena je praksa da se odrzivost svakog novog proizvoda PP Topiko ispita u
saradnji sa Institutom za higijenu i tehnologiju mesa. Zivinsko meso, kao i sam nacin
obrade i dobijanja zivinskog mesa, poseduje niz specifi¢nosti koje umnogome uticu
na odrzivost mesa i proizvoda od mesa. Na odrzivost mesa i proizvoda od mesa zivine
uticu brojni faktori. Prema Pravilniku o opstim i posebnim uslovima higijene hrane
u bilo kojoj fazi proizvodnje, prerade i prometa (,,S1. glasnik RS”, 72/10) prilikom
izrade proizvoda sprovode se studijska ispitivanja radi utvrdivanja uskladenosti sa
kriterijumima odrzivosti proizvoda. Studijska ispitivanja oduhvataju: specifikacije o
fizickim i hemijskim osobinama proizvoda, kao §to su pH vrednost, aktivnost vode,
sadrzaj soli, koncentracija konzervansa i na¢in pakovanja, uslove skladiStenja i pre-
rade, mogucnost pojave kontaminacije i predvideni rok upotrebe kao i koris¢enje
naucne literature i rezultata ispitivanja koji se odnose na rast i prezivljavanje mikro-
organizama.

Prehrambeni proizvodi ne smeju da sadrze mikroorganizme, njihove toksine
i metabolite u koli¢inama koje predstavljaju neprihvatljiv rizik za ljudsko zdravlje.
Regulativa Evropske unije, kao i naSa regulativa nalaze da hrana ne sme biti u pro-
metu ako je nebezbedna. Odrzivost je sastavni deo bezbednosti hrane.

Codex alimentarius definiSe odrzivost kao period tokom koga proizvod posedu-
je mikrobiolosku bezbednost pri odredenom temperaturnom rezimu, kada se skladi-
$ti 1 uva na odgovarajuéi nacin. Proizvodac ima obavezu da sam odredi rok odrzi-
vosti za svoje proizvode na osnovu sprovedenih studija.

Tokom studije odrzivosti prati se:

— procesna higijena, uzimanjem briseva sa alata, opreme i sa trupova Zivine
(kozica vrata)

— ispravnost sirovina, aditiva, zacina, poluproizvoda i dr.

— senzorna svojstva proizvoda

— mikrobioloski status proizvoda

— hemijske karakteristike proizvoda

Jedan deo ispitivanja se sprovodi u samom pogonu, a jedan deo u laboratori-
jama Instituta.

Za svaku studiju odrzivosti pravi se plan ispitivanja. Plan ispitivanja treba, iz-
medu ostalog, da sadrzi: proizvodacku specifikaciju proizvoda, vrstu mesa, pH mesa
nakon procesa hladenja, temperaturu mesa posle hladenja, mikrobioloski status opre-
me 1 povrsina na liniji klanja i obrade trupova, mikrobioloski status pilecih trupova,
zapis o kontinuiranom pracenju temperature mesa, mikrobioloski status opreme i
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povrsina u kontaktu sa mesom prilikom tehnoloskog procesa izrade proizvoda, pH
proizvoda, temperaturu proizvoda, mikrobioloski status proizvoda, senzorna ispiti-
vanja, hemijska ispitivanja (kiselinski broj, mg KOH/g, peroksidni broj, mmol/kg,
a_ itd.). Za svaki proizvod plan ispitivanja je specifican u zavisnosti od niza faktora
koji mogu da uti¢u na odrzivost proizvoda.

Kljucne reci: odrzivost, zivinsko meso, rok upotrebe

'Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija;
2, ,Perutnina Ptuj — Topiko” A.D. Petefi brigade br. 2, 24 300 Backa Topola; Republika Srbija.

*Autor za kontakt: vojin@inmesbgd.com

STUDY OF THE SHELF LIFE OF POULTRY MEAT AND
MEAT PRODUCTS IN ACCORDANCE WITH NEW DOMESTIC
REGULATIONS

Serona Hermina?, Vrani¢ Vojin!, Raseta Mladen!

It is common practice that the shelf life of every new product of PP Topiko is
examined in cooperation with the Institute of Meat Hygiene and Technology. Poul-
try meat, handling of processing and manufacturing of poultry meat, has series of
specificities which greatly contribute the shelf life of meat and meat products. Shelf
life of poultry meat and meat products are affected by many factors. According to the
Rulebook on general and specific conditions regarding food hygiene in any stage of
production, processing and trade (,,Official journal of RS”, No. 72/10), in develop-
ment of the product, study investigations are carried out in order to determine the
compliance with criteria of the product sustainability. Study examinations include:
specification on physical and chemical properties of the product, such as pH value,
water activity, salt content, conservant concentration, packaging, storing conditions,
processing conditions, potential contamination and anticipated shelf life, as well as
use of scientific literature and research results which relate to growth and survival of
microorganisms.

Food products cannot contain microorganisms, their toxins and metabolites in
amounts which are considered an unacceptable risk for human health. Regulations
of European Union, as well as our regulations, stipulate that food cannot be sold if it
is not safe. Shelf life is the main part of the food safety.

Codex alimentarius defines the sustainability as a period during which the prod-
uct has microbiological safety in specific temperature regime, when stored and kept
in adequate manner.

Producer has the obligation to self-determine the shelf life for own products
based on executed studies.

In shelf life study, the following is monitored:

- process hygiene, taking swabs of tools, equipment and poultry carcasses (neck
skin)
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- safety of raw materials, additives, spices, meat preparations, etc.,
- sensory properties of the product

- microbiological status of the product

- chemical characteristics of the product

One part of the study is carried out in the facility, and the other in the laboratory
of the Institute.

For each shelf life study a plan of the examination is prepared.

The plan should, among other things, contain the following: producer’s speci-
fication of the product, meat type, pH of meat, pH subsequent to chilling, meat tem-
perature subsequent to chiling, microbiological status of the equipment and surfaces
at the slaughtering and carcass processing line, microbiological status of chicken
carcasses, record of continuous monitoring of the meat temperature, microbiologi-
cal status of the equipment and surfaces in contact with the meat during processing
of manufacturing of the product, product pH, product temperature, microbiological
status of the product, sensory analyses, chemical analyses (acid number, mg KOH/g,
peroxide number, mmol/kg, a_etc.).

The plan is product specific and depends on series of factors which can have
impact on the sustainability of the product.

Key words: shelf life, poultry meat.

Institute of Meat Hygiene and Technology, Kacanskog 13, 11 000 Belgrade, Republic of
Serbia;

2 Perutnina Ptuj — Topiko” A.D. Petefi brigade br. 2, 24 300 Backa Topola; Republic of Ser-
bia.

*Corresponding author: vojin@inmesbgd.com

52



Zbornik kratkih sadrzaja / Book of Abstracts

I-17

SADRZAJ UKUPNIH FOSFATA U BARENIM KOBASICAMA

Jovanovi¢ Ivanka!, Vuli¢evi¢ Predrag!, Ivkov Jelena!

U radu je prikazan sadrzaj fosfata izraZzenog kao P,O, (fosfor-pentoksid) u
barenim kobasicama koje se nalaze na nasem trziStu. Analiza dobijenih rezultata je
radena zbog povecanog broja uzoraka ¢iji sadrzaj ukupnih fosfata prelaze granicu
od 7,0 g/kg u odnosu na 2009 godinu. Sadrzaj fosfata odreden je spektrofotometrij-
skom metodom prema standardu SRPS ISO 13730: 1996 (Odredivanje sadrzaja
ukupnog fosfora—spektrofotometrijska metoda). Navedeni podaci obuhvataju peri-
od od 01.01.2010. do 28.02. 2011. Dobijeni rezultati fosfata izrazenog kao P,O,u
ovim proizvodima je najvise u intervalu izmedu 5,00-5,50 g/kg ili 22,97%, a 5,41%
proizvoda je imalo sadrzaj fosfata izrazenog kao P,O, iznad maksimalno dozvoljene
koli¢ine 7,0 g/kg.

Kljuéne reci: fosfati, fosfor-pentoksid, barene kobasice.

'SP Laboratorija, Industrijska zona bb, 21 220 Becej, Republika Srbija.

*Autor za kontakt: predrag@sojaprotein.rs

TOTAL PHOSPHATES CONTENT IN COOKED SAUSAGES

Jovanovi¢ Ivanka', Vuli¢evi¢ Predrag'”, Ivkov Jelena!

The paper describes the content of phosphate expressed as P,O, (phosphorus
pentoxide) in cooked sausages that can be found on our market. Obtained results
were analyzed because of the increased number of samples with total phosphate con-
tent exceeding the limit of 7,0g/kg in comparison to year 2009. Phosphate content
was determined by spectrophotometric method according to ISO 13730: 1996 (De-
termination of total phosphorus-spectrophotometric method). These data cover the
period from 01.01.2010 to 28.02.2011. Obtained results for phosphate expressed as
PO in these products show that in 22,97% of products it ranged from 5,00-5,50g/kg
and 5,41% of the products had the content of phosphate expressed as P205 above the
maximum allowable amount of 7,0g/kg.

Key words: phosphate, phosphorus pentoxide, cooked sausages.

'SP Laboratory, Industrijska zona bb, 21 220 Becej, Republic of Serbia.

*Corresponding author: predrag@sojaprotein.rs
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UPRAVLJANJE RIZIKOM MIKOTOKSINA
U PREHRAMBENOJ INDUSTRIJI

Snjezana Mandi¢', Sandra Stojkovi¢', Ana Velemir!

Kontaminacija mikotoksinima, sekundarnim metabolitima plesni, je neizbezna
i nepredvidiva, §to je ¢ini jedinstvenim izazovom u borbi sa prirodom.

Cilj rada je bio da se prikazu moguca mesta (pozicije/tacke u procesima) i
opasnosti koje mogu dovesti do mikrobioloske kontaminacije proizvoda, dobijenih
mikoloSkom analizom u pet razli¢itih pogona prehrambene industrije (proizvodnja
kolaca; proizvodnja mesa i proizvoda od mesa; proizvodnja brasna i drugih mlinskih
proizvoda; proizvodnja hleba i peciva; pakovanje smrznutih proizvoda). Ustano-
vljene mikoloske opasnosti su: ruke radnika koji rade u zoni proizvodnje (16,25
cfu/cm?), oprema (masina za mlevenje oraha sa 46 cfu/cm?, rezac tost hleba sa 250
cfu/cm?), dio proizvodnog pogona (fermentacione komore, sa 95 cfu/cm?), materijal
za pakovanje (folije za pakovanje, sa 6,75 cfu/cm?), kao i povratna ambalaza (npr.
korpe za hleb, sa 27 cfu/cm?).

Usled neprovodenja stalne mikoloske kontrole ulaznih materijala, odnosno
zbog neodgovarajuce prijemne kontrole, u ispitivanim pogonima prehrambene indu-
strije, neke od sirovina predstavljaju rizik u pogledu kontaminacije finalnog proiz-
voda toksigenim plesnima (Penicillium i Aspergillus), koje predstavljaju rizik po-
jave mikotoksina (aflatoksina i ohratoksina A). Utvrdeno je prisustvo mikotosina
kod: mlevenih oraha (4,01ug/kg aflatoksina B, 0,36 pg/kg aflatoksina G,), termicki
neobradenih kolaca (0,33 pg/kg aflatoksina B), zaCina-piment (1,33 ug/kg afla-
toksina B, 0,42 ug/kg aflatoksina G, 6,0 pg/kg ohratoksina A) i pSenice (1,21 pg/kg
aflatoksina B , 1,8 ug/kg ohratoksina A).

Uvodenjem mikrobioloskog nadzora proizvodnje, mikoloskog i mikotoksiko-
loskog nadzora ulaznih materijala i gotovih proizvoda, kao preventivnih mera nad-
zora celokupnog procesa proizvodnje uspostavljen je sistem upravljanja rizikom
mikotoksina u prehrambenoj industriji.

Kljuéne rijeci: kontaminacija, plesni, mikotoksini, bezbednost hrane.

'Tehnoloski fakultet, Vojvode Stepe Stepanovica 73, 78 000 Banja Luka, Republika Srpska.
*Autora za kontakt: msneza2002(@yahho.com

MYCOTOXINS RISK MANAGEMENT IN FOOD INDUSTRY

Snjezana Mandi¢!, Sandra Stojkovic¢!, Ana Velemir'

Contamination by mycotoxins, secondary metabolites of moulds, is inevitable
and unpredictable, which makes it a unique challenge in the struggle with nature.
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The aim of this work was to present possible sites (positions / points in the
process) and the hazards that can lead to microbiological contamination, obtained
by mycological analysis in five different plants of the food industry (production of
cakes, plants for production of meat and meat products, manufacture of flour and
other mill products, manufacture of bread and rolls, packing frozen products). Estab-
lished mycological hazards are the hands of workers who work in the area of produc-
tion (16,25 cfu/cm?), equipment (walnuts grinder 46 cfu/cm?, toasted bread cutter
250 cfu/cm?), part of the manufacturing plant (fermentation chambers, 95 cfu/cm?),
materials for packaging (foils for packaging, 6.75 cfu/cm?), as well as the return
packaging (e.g. bread baskets, 27 cfu/cm?).

Due to the lack of implementation of permanent mycological control of in-
put materials, or due to inadequate control of receiving, in the tested plants of the
food industry, some of the raw materials pose a risk in terms of contamination of
final product toxigenic moulds (Penicillium and Aspergillus), which present the risk
of appearance of mycotoxins (aflatoxin and ochratoxin A). The presence of myco-
toxins was established in: ground walnuts (4.01 pg/kg of aflatoxin B, 0.36 ug/kg
of aflatoxin G ), thermally untreated cake (0.33 pg/kg aflatoxin B,), spices-allspice
(1.33 pg/kg of aflatoxin B , 0.42 ug/kg of aflatoxin G, 6.0 pg/kg ochratoxin A) and
wheat (1.21 pg/kg of aflatoxin B , 1.8 pg/kg ochratoxin A).

By the introduction of microbiological monitoring of production, mycological
and mycotoxicological control of incoming materials and final products, as well as
preventive measures of control of the entire production process, it has been esta-
blished a system of risk management of mycotoxins in the food industry.

Key words: contamination, mould, mycotoxins, food safety.

"Faculty of Technical Science, Vojvode Stepe Stepanovica 73, 78 000 Banja luka, Republika
Srpska.

*Corresponding author: msneza2002(@yahho.com
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SPECIFICNOSTI IFS STANDARDA I STANDARDA ISO 22000
U ODNOSU NA ZAHTEVE HACCP SISTEMA

Vojin Vrani¢!, Mladen RaSeta!, Zoranka Grbi¢?, Mira Grubi¢?

HACCP sistem je u svetu priznat kao najbolji nacin za postizanje bezbednosti
hrane. HACCP je sistemski preventivni prilaz bezbednosti hrane kojim se identifi-
kuju potencijalne opasnosti, procenjuju rizici, i preduzimaju odgovaraju¢e mere u
cilju njihovog otklanjanja. HACCP sistem je baziran na osnovu preporuka Codex
alimentarius-a za primenu opstih principa higijene hrane (CAC/RCP 1-1969, Rev.
4-2003).

Po nasim vaze¢im propisima Zakon o veterinarstvu (“Sl.glasnik RS”, br.
91/2005 1 30/2010) i Zakon o bezbednosti hrane (,,Sl.glasnik RS*, br. 41/2009)
primena HACCP sistema je obaveza svih subjekata u poslovanju hranom.

Zakon o veterinarstvu nalaze da ,,Pravno lice i preduzetnik koji obavlja de-
latnost klanja zivotinja, proizvodnju i promet hrane Zivotinjskog porekla, hrane za
zivotinje, kao i sakupljanje, preradu i uniStavanje sprednih proizvoda zivotinjskog
porekla duzan je da ima Sistem za osiguranje bezbednosti proizvoda koji je uveden
1 koji se odrzava na principima dobre proizvodacke i higijenske prakse i analize
opasnosti i kriti¢nih kontrolnih tac¢aka u proizvodnji®. Rok za primenu odredbi ovog
zakona je bio 1. januar 2009. godine.

Zakon o bezbednosti hrane nalaze da su svi subjekti u poslovanju hranom duzni
su da uspostave sistem za osiguranje bezbednosti hrane u svim fazama proizvodnje,
prerade i prometa hrane, osim na nivou primarne proizvodnje, u svakom objektu
pod njihovom kontrolom, u skladu sa principima dobre proizvodacke i higijenske
prakse i analize opasnosti i kriti¢nih kontrolnih tacaka. Primena odredbi ovog za-
kona pocinje od juna 2011. godine.

ISO 22 000: 2005 se pojavio 2005 godine kao prvi medunarodni standard
za upravljajnje bezbednosc¢u hrane. Standard ISO 22 000:2005 se moZe primeniti
u svim vidovima poslovanja u prehrambenom lancu kao i kod proizvodnje hrane
za 7ivotinje, ukljucujuci i proizvodace opreme, ambalaze, dodataka, sredstava za
¢is¢enje 1 dezinfekciju, 1 ostalog Sto ulazi u oblast industrije mesa. Prednosti ovog
standarda su u tome $to pored sistema upravljanja bezbednos¢u hrane, ovde se
primenjuje i uvodi i sistem upravljanja kvalitetom koji daje velike prednosti kako
velikim tako i malim sistemima. To znaci da se standard ISO 22 000 zasniva na
principima HACCP sistema (akcenat stavlja na detaljno i dosledno sprovodenje pret-
hodno potrebnih programa), ali uz sebe inkorporise i zahteve standarda ISO 9001.

Standard ISO 22 000, kao i ostali standardi, nema zakonsku obavezu primene,
vec je njegovo uvodenje dobrovoljna kategorija.

IFS standard je namenjen proceni brendiranih prehrambenih proizvoda doba-
vljaca za trgovce na veliko i malo. 2003. godine Nemacko udruzenje trgovaca je ra-
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zvilo prvu verziju IFS standarda, sledec¢e godine prikljucilo se Francusko udruzenje
trgovaca 1 nastala je nova verzija, dok se 2005. godine prikljucilo i Italijansko
udruzenje trgovaca i nastala je trenutno vazeca verzija 5. Kasnije je IFS standard
prihvatila ve¢ina zapadnoevropskih zemalja.

Veliki trgovacki lanci nase zemlje takode postavljaju zahtev za primenu IFS
standarda svojim dobavlja¢ima medu kojima se nalaze i brojni proizvodaci mesa.

IFS standard postavlja niz specifiénih zahteva koji se baziraju na preporukama
Svetske zdravstvene organizacije, propisima Evroopske unije za bezbendost hrane,
kao 1 na nacelima HACCP sistema.

Vazno je da se napomene da primenu HACCP sistema kontroliSe veterinar-
ska inspekcija i nije obavezna dodatna sertifikacija od strane akreditovanih sertifi-
kacionih tela. Standard ISO 22000 i IFS standard podlezu redovnoj sertifikaciji od
strane akreditovanih sertifikacionih tela.

Kljucne reci: HACCP, ISO 22000, IFS standard.

Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija;
2IM ,,Agroziv” A. D. Topolovacki put bb., 23 210 Zitiste, Republika Srbija;

* Autor za kontakt: vojin@inmesbgd.com

SPECIFICITIES OF IFS STANDARD AND ISO 22000 STANDARD
COMPARED TO REQUIREMENTS OF THE HACCP SYSTEM

Vojin Vrani¢!, Mladen RasSeta', Zoranka Grbi¢?, Mira Grubi¢?

HACCP system is recognized in the world as the best way to ensure food safe-
ty. HACCP is a systematic preventive approach to the food safety which identifies
potential hazards, assesses risks and takes certain adequate measures in order to
remove them. HACCP system is based on recommendations of the Codex alimen-
tarius pertaining to implementation of general principles of food hygiene (CAC/RCP
1-1969, Rev. 4-2003).

According to current regulations, Veterinary law (,,Official journal of RS”, No.
91/2005 and 30/2010) and Food safety law (,,Official journal of RS*, No. 41/2009),
implementation of HACCP system is mandatory for all food business operators.

Veterinary law stipulates that ,,Legal entity and entrepreneur engaged in slaugh-
tering of animals, production and trade of food of animal origin, as well as collection,
processing and disposal of animal by-products, are obligated to have in place Sys-
tem ensuring the product safety, introduced and maintained according to principles
of good manufacturing and hygiene practice, hazard analysis and determination of
critical control points in production”. Deadline for implementation of the provisions
of this law was January 1 2009.

Food safety law stipulates that all food business operators are obligated to es-
tablish system ensuring the food safety in all stages of production, processing and
trade of food, except at the level of primary production, in every facility under their
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control, and according to the principles of good manufacturing and hygiene practice
hazard analysis and determination of critical control points in production”. Imple-
mentation of the provisions of this law has started from June 2011.

ISO 22 000 : 2005 was introduced in 2005 as the first international standard
for management of the food safety. Standard ISO 22 000 : 2005 can be applied
in all businesses within the food chain, as well as in production of animal feed,
including producers of equipment, wrapping material, additives, cleaning and dis-
infection preparations, and other things considered as part of the meat industry.
Advantages of this standard, in addition to the system of food safety management,
are introduction and implementation of the quality system which is beneficial for
large as well as small systems. This means that standard ISO 22 000 is based on
principles of the HACCP system (emphasis is on detailed and consistent execution
of previously needed programs), but it incorporates also requirements of ISO 9001
standard.

Standard ISO 22 000, like other standards, has no legal implementation obliga-
tion, its introduction is voluntary.

IFS standard is intended for the assessment of brand food product suppliers for
whole and retail sellers. In year 2003, German trade association developed the first
version of IFS standard, next year the French trade association joined and the new
version was developed, and in 2005 also the Italian trade association joined which
resulted in the final and currently valid version 5. Later, the IFS standard was ac-
cepted by majority of European countries.

Large retail/trade chains in our country also require application of the IFS stan-
dard for all their suppliers, among which are also numerous meat producers.

IFS standard sets series of specific requirements based on recommendations
of World Health organization, regulations of the European Union relating to food
safety, as well as principles of the HACCP system.

It is important to mention that the application of HACCP system is under the
control of the veterinary inspection and it is not obligatory additional certification
by accredited certification bodies. Standard ISO 22 000 and IFS standard subject to
regular certification by accredited certification bodies.

Key words: HACCP, ISO 22000, IFS standard.

Institute of Meat, Hygiene and technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia;
IM ,,Agroziv” A. D. Topolovagki put bb., 23 210 Zitiste, Republic of Serbia;

*Corresponding author: vojin@inmesbgd.com
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USLOVI PRIJEMA, SKLADISTENJA, DISTRIBUCIJE I PRODAJE
MESA I PROIZVODA OD MESA U MALOPRODAJNIM
OBJEKTIMA DELTA MAXI GRUPE U CILJU OBEZBEDIVANJA
ZDRAVSTVENO BEZBEDNIH NAMIRNICA I OCUVANJA
KVALITETA

Mirkovi¢ Sanja'”, De Lungin Srdan', Neni¢ Nemanja', Damnjanovi¢ Milena'

Radi pruzanja kvalitetnog i zdravstveno bezbednog mesa i proizvoda od mesa
potrosacima neophodna je jednaka paznja kako u procesu proizvodnje tako i u pro-
cesima transportovanja, skladiStenja i same prodaje — retail segmentu. Savremeno
voda i ocuvanja kvaliteta tokom distribucije i skladistenja. Kao odgovor na zahteve
trzista Delta Maxi Grupa je u svoje poslovanje uvrstila najsavremenije svetske naci-
ne monitoringa svih koraka u lancu kretanja proizvoda analimalnog porekla kroz
sistem ka potrosacima.

Prijemna kontrola, koja podrazumeva proveru svih klju¢nih pokazatelja kvali-
teta 1 higijenske ispravnosti svezeg mesa i proizvoda od mesa, je u Delta Maxi Grupi
rutinskim operacijama dovedena do nivoa kojim je apsolutno onemoguceno pustanje
u promet mesa koje ne ispunjava interne kriterijume koji predstavljaju osnovne po-
stulate sistema bezbednosti hrane.

Skladistenje, kao jedan od sustinski vaznih koraka u lancu centralizovanog
snabdevanja, je strogo kontrolisano u pogledu svih parametara koji mogu da uti¢u
na proizvode ovog tipa gde je akcenat na konstantnom monitoringu postovanja tem-
peraturnih rezima u skladu sa vrstama proizvoda. Uvodenjem RF (radio frekvencija)
sistema u skladistima, Delta Maxi Grupa je nivo postovanja principa FIFO i FEFO
dovela na visok nivo.

Distribucija i prodaja, kao sledece karike u lancu snabdevanja, ujedno pred-
stavljaju i najveci izazov u obezbedivanju i ocuvanju kvaliteta mesa i proizvoda od
mesa gde je od kljuénog znacaja odrzavanje hladnog lanca uz mere dobre higijen-
ske prakse kao jo$ jednog izuzetno bitnog parametra. Uvodenjem TMS-a (transport
menadzment sistema) mi smo ucinili napor da u potpunosti obezbedimo sve zahteve
ovog segmenta.

Kljucne reci: kontrola, skladistenje, RF, distribucija, prodaja.

Delta Maxi d.o.o0, Takovska 49, 11 000 Beograd, Republika Srbija.
*Autor za kontakt: sanja.mirkovic@deltamaxi.rs
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THE CONDITIONS OF RECEIPT, STORAGE, DISTRIBUTION AND

SALE OF MEAT AND MEAT PRODUCTS IN DELTA MAXI GROUP

RETAIL STORES TO ENSURE HEALTH SAFETY OF FOODS AND
PRESERVE THE QUALITY

Sanja Mirkovi¢!, Srdan De Lungin', Nemanja Neni¢', Milena Damnjanovi¢!

In order to provide quality and healthy meat and meat products to consumers,
equal attention is necessary during the production process as well as in the process
of transportation, storage, and sale - retail segment. The contemporary market has
caused the development of various types of meat packaging in order to protect and
preserve the quality of products during distribution and storage. As a response to
market demands, Delta Maxi Group has introduced in its operation the latest modern
world wide used ways of monitoring of all steps in the chain of movement of animal
products through the system and towards the consumers.

The reception control, which means checking of all key indicators of quality
and hygienic safety of fresh meat and meat products, in the Delta Maxi Group rou-
tine operations are brought to the level that is absolutely impossible to introduce
meat that does not meet the internal criteria which represent the basic principles of
food safety system.

Storage as one of the essentially major steps in the centralized supply chain is
strictly controlled in terms of parameters that can influence the products of this type
where the emphasis is on constant monitoring of compliance with the temperature
regime in accordance with the types of products. By introduction RF (radio fre-
quency) system in warehouses of Delta Maxi Group, the level of compliance with
the principles of FIFO and FEFO were brought to a high level.

Distribution and sales, as next links in the supply chain, also represent the big-
gest challenge in securing and preserving the quality of meat and meat products
in which it is of crucial importance to maintain the cold chain with measures of
good hygiene practice as another very important parameter. By introduction of TMS
(transport management system) we made an effort to fully secure all demands in this
segment.

Key words: control, storage, RF, distribution, sale.

"Delta Maxi d.o.0, Takovska 49, 11 000 Beograd, Republic of Serbia.
*Corresponding author: sanja.mirkovic@deltamaxi.rs
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KVALITET VODE U POGONU ZA PRERADU MESA
I PRIPREMU HRANE

Trozi¢ Emir'", Trozi¢ Irhad?

Usvajanjem novog Zakona o hrani i Pravilnika o ispravnosti vode za pice i os-
nivanjem Agencije za sigurnost hrane Bosne i Hercegovine izvrseno je uskladivanje
lokalnog zakonodavstva sa zakonodavstvom zemalja Evropske unije. Na ovaj nacin
se higijensko—epidemioloski nivo uslova pripreme i proizvodnje hrane izjednacio sa
standardima Evropske zajednice.

U radu ¢e se na osnovu novog Pravilnika o ispravnosti vode za pice prikazati
nacin odredivanja broja uzoraka za redovnu kontrolu i periodi¢nu proveru vode kao
i odredivanja mesta i vremena uzimanja uzoraka.

Raspravom o pojedinim parametrima koji se ispituju kao zakljucak ¢e se dati
popis parametara koje je potrebno ispitivati kod redovnih kontrola i periodi¢nih pro-
vera vode.

Kljucéne rijeci: voda, hrana, redovna kontrola, periodi¢na provera.

"Vodovod Sanski Most, Ulica Mese Selimovica bb, 79 260 Sanski Most, Bosna i Hercego-
vina;

2Univerzitet u Sarajevu, Fakultet zdravstvenih studija, Ulica Bolni¢ka br. 25, 71 000 Sara-
jevo, Bosna i Hercegovina.

*Autor za kontakt: emirtrozic@yahoo.com

WATER QUALITY IN FACILITIES FOR MEAT PROCESSING
AND FOOD PREPARATION

Trozi¢ Emir'", Trozi¢ Irhad?

By adoption of the new Food Act and the Regulations on the quality of drinking
water and the establishment of the Food Safety Agency of Bosnia and Herzegovina
harmonization of local legislation with European Union legislation was carried. In
this way, the level of sanitary and epidemiological conditions in preparation and pro-
duction of food was harmonized to the standards of the European Community.

Based on the new Ordinance on Drinking Water Quality, it will be presented
how to determine the number of samples for full control and periodic review of wa-
ter and determining of the location and time of sampling.

In the discussion on certain parameters that are being tested, as a conclusion,
a list of parameters that need to be examined at regular review and periodic inspec-
tions of water will be given.
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Key words: water, food, regular review, periodic checks.

"Vodovod Sanski Most, Mese Selimovica bb, 79 260 Sanski Most, Bosnia and Herzegovina;
2University of Sarajevo, Faculty of health studies, Bolnicka br. 25, 71 000 Sarajevo, Bosnia
and Herzegovina.

*Corresponding author: emirtrozic@yahoo.com
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SMANJENJE BUKE I GUBITKA ENERGIJE SPOLJNE JEDINICE
SA TRI KOMPRESORA I TRI INVERTERA U SISTEMU ZA
HLADENJE PROSTORIJA

Trozi¢ Enver!, Trozi¢ Emir?*, Trozi¢ Irhad?

Kada u sistemu za hladenje koristimo tri istosmerna rotacijska klipna kom-
presora, kod delimi¢nog opterecenja rade u spoljnim jedinicama od 14 KSi 16 KS,
poboljsavaju se ekoloski zahtevi, kako i energetski ucinak, tako i udobnost.

Istosmerni dvostruki klipni kompresor optimiranim polozajem ispusta i man-
jom Sirinom zasuna smanjuje gubitak kompresije i otpora pri trenju. Veca povrSina
magnetskih rotora i dodatni prorezi poveéavaju u¢inak i smanjuju nastanak buke.

Svaki motor radi s jednim kompaktnim, snaznim magnetskim rotorom i s ma-
njim gubicima vrtlozne struje. Kompletna inverterska regulacija omoguéuje jos ta-
¢nije upravljanje iskoriStenjem sistema. Ucinak vektorskog upravljanja invertera
daje glatku sinusnu krivulju, koja povecava ucinak celog sistema. Vektorski upra-
vljani inverter brzo pretvara struju u glatku sinusnu krivulju kako bi se omoguéio
mirniji hod istosmjernog motora.

Kontinuirano upravljanje regulira broj okretaja kompresora gotovo bez pre-
kida, u koracima od 0,1 Hz. Preciznim reagiranjem u skladu s trenutno potrebnim
ucinkom fino podeSavanje minimizira gubitak energije kod promjena frekvencije te
stvara ugodno okruZenje uz minimalne temperaturne promene.

Kljuéne reci: smanjenje buke, vektorski upravljani inverter, sistem za hlade-
nje, klipni kompresor.

"Panevropski Univerzitet ,,Apeiron* Banja Luka, Ulica Pere Krece 13, 78 102 Banja Luka,
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3Univerzitet u Sarajevu, Fakultet zdravstvenih studija, Ulica Bolni¢ka 25, 71 000 Sarajevo,
Bosna i Hercegovina.

*Autor za kontakt: emirtrozic@yahoo.com
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REDUCTION OF NOISE AND ENERGY LOSS OF THE OUTDOOR
UNIT WITH 3 COMPRESSOURS AND 3 INVERTERS IN THE
SYSTEM FOR COOLING OF PREMISES

Trozi¢ Enver !, Trozi¢ Emir ¥, Trozi¢ Irhad?

When in the cooling system three direct rotary piston compressors are used,
at partial load operation of the outdoor units of 14 hp and 16 hp, the environmental
requirements are improved, as well as energy efficiency, and comfort.

Same-direction dual piston compressor with optimized position outlet valve
and the smaller width reduces the loss of compression resistance and fretting. Larger
surface magnetic rotor and additional slots maximize production and reduce the oc-
currence of noise.

Each engine works with a compact, powerful magnetic rotor and reduces eddy
current losses. Complete inverter control enables more accurate utilization manage-
ment system. Effect of vector control inverter provides smooth sinus curve, which
increases the effect of the entire system. Vector controlled inverter converts quickly
into a smooth power curve of the sinus in order to provide a smoother stroke of
same-direction motors.

Continuous control regulates speed compressor almost without interruption, in
increments of 0.1 Hz. Precise response in accordance with the currently required
performance fine-tuning to minimize energy loss by frequency changes and creates
a comfortable environment with minimal temperature changes.

Key words: noise reduction, vector-controlled inverter, cooling system, piston
COMpressor.
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KOMPJUTERSKA PODRSKA U MJERNO-REGULACIONOJ
TEHNICI SISTEMA ZA REGULACIJU PROCESNIH STANJA KOD
AUTOMATSKE KONTROLE U CA HLADNJACI

Trozi¢ Enver', Trozi¢ Emir?*, Trozi¢ Irhad?

Automatska kontrola procesnih stanja u CA hladnjaci, ukljucuje koristenje
merno-regulacione tehnike u sistemu za regulaciju procesnih stanja. Merno-regu-
laciona tehnika se uglavnom sastoji od vise regulacijskih ,.krugova“ zaduzenih za
odrzavanje temperature, sadrzaja bioloskih gasova, vlaznosti, pritiska, a po potrebi i
drugih stanja. Kod automatske regulacije vazno je imati kvalitetna merna osetila koja
su smestena na referentnim mestima i na taj nacin daju realnu sliku parametra koji
se meri. Od mernog osetila, instrumenta za regulaciju i izvrSnog organa zavisi brzi-
na ,,odaziva“ na promene odredenog procesnog stanja. Zbog toga je vrlo bitno kod
kupovine hladnjaca sa kontroliranom atmosferom posvetiti posebnu paznju kvalitetu
sistema za automatsku regulaciju. Regulacijski krugovi (za temperaturu, pritisak,
koncentraciju bioloskih gasova, vlaznost itd.) obi¢no se kontrolise preko ugradenog
PLC sistema. Zato je vrlo vazno da se PLC integrise sa kompjuterskom podrskom te
se sticu uslovi o pamcenju istorije procesnih dogadaja unutar CA hladnjace. Na ovaj
nacin se mogu i naknadno ocitati parametri procesnih stanja kao Sto su temperatura,
pritisak itd. Procesna stanja unutar komore se odrzavaju uz pomo¢ izvr$nih organa a
to su: generatori azota, skruberi, izmjenjivaci toplote (isparivac) itd.

Kljuéne reci: kompjuterska podrSka, merno-regulacijska tehnika, automatska
kontrola, CA hladnjaca.
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COMPUTER SUPPORT IN THE MEASURING - REGULATORY
TECHNIQUE OF THE SYSTEM FOR REGULATION OF
PROCESS CONDITIONS IN AUTOMATIC CONTROL OF CA
COLD STORAGE

Trozi¢ Enver!, Trozi¢ Emir?*, Trozi¢ Irhad?

Automatic control of process conditions in CA cold storage includes the use of
measuring and control technology in the system for the regulation of process condi-
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tions. Measuring and control technology is mainly composed of multiple regulatory
circuits responsible for maintaining the temperature, the contents of biological gases,
humidity, pressure, and if necessary, other conditions. In automatic control it is im-
portant to have quality measurement sensors that are located at reference points and
thus give a realistic picture of the parameter being measured. The speed of respond-
ing to changes in certain procedural conditions depends on the measuring sensor, the
instrument for the regulation and the execution. Therefore, it is very important in
purchasing of controlled atmosphere cold storage to pay special attention to quality
systems for automatic regulation. Control circuit (temperature, pressure, concentra-
tion of biological gases, humidity, etc.) are typically controlled via built-PLC sys-
tem. It is therefore important to integrate with PLC computer support and acquired
conditions of the procedural history of memory of events within the CA cold storage.
In this way we can later read the parameters of process conditions such as tempera-
ture, pressure, etc. The process conditions within the chamber are maintained with
the help of executive authority as follows: nitrogen generators, scrubbers, heat ex-
changers (evaporator), etc.

Key words: computer support, measurement and control technique, automatic
control, CA refrigerator.
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EKOLOSKE PREDNOSTI RASHLADNIH SISTEMA MESNE
INDUSTRIJE SA ISTOSMERNIM DVOSTRUKIM ROTACIJSKIM
KLIPNIM KOMPRESOROM U NAPREDNOM VEKTORSKOM
UPRAVLJANJU INVERTERA

Trozi¢ Enver', Trozi¢ Emir*

Istosmerni dvostruki rotacijski klipni kompresori u vektorskom upravljanju in-
vertera rashladnih sistema postize se ucinski koeficijent (COP) od 6,41 (uz delomi-
¢no opterecenje od 50 %).

Primenom ovog kompresora postiZze se potpuna kontrola sistema i ravnomer-
na temperatura iz prostorije u prostoriju. Inteligentno VRF upravljanje garantuje
pravilan srednji protok hladnoce, kako bi se zadovoljile potrebe svake pojedine pro-
storije bez obzira na duzinu cevi i ugradenu unutarnju jedinicu.

Sa ovakvim upravljanjem mogu se podesiti ravnomerne temperature, dek je
ranije bez inteligentnog VRF upravljanja, s jedne strane bilo prekomerno, a s dru-
ge strane preslabo snabdevanje. Izvodenje sistema moze obuhvacati maksimalnu
ekvivalentnu duzinu do 235 metara. Na ovaj nacin se olakSava izvodenje sistema
u mnogo malih prostorija u istom nivou ¢ak i tamo gde se raspored prostorija ¢esto
preureduje.

Za iste dimenzije 1830 mm (V) xx 1210 mm(S) x 780 mm (D), vanjska jedinica
povecava ucinak. Odnosno, za iste nazivne karakteristike zahteva manju povrSinu za
montazu, $to predstavlja izazov kompaktnoj veli¢ini modula, kako bi se omogucila
maksimalna sloboda u oblikovanju.

Na ovaj nacin je i teZina opreme manja i montaza brza.

Kljucne reci: rashladni sistem, srednji protok hladenja, inteligentno upravl-
janje, ravnomerna temperatura.
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ENVIRONMENTAL BENEFITS OF THE MEAT INDUSTRY
COOLING SYSTEMS WITH SAME-DIRECTION TWIN ROTARY
PISTON COMPRESSOR WITH ADVANCED VECTOR CONTROL

INVERTER

Trozi¢ Enver', Trozi¢ Emir®*

Same-direction twin rotary piston compressors in vector control inverter cooling
system achieve a performance factor (COP) of 6.41 (with a partial load of 50%).

By using this compressor, a complete control system and a uniform temperature
from room to room is achieved. Intelligent VRF management guarantees a proper
flow of cold medium, in order to meet the needs of each premise regardless of the
length of the tube and built-in indoor unit.

With this control equal temperature can be set, whereas earlier, without the
intelligent management VRF, on the one side there was excessive supply and on the
other weak supply.

Performing of the system may include a maximum equivalent length to 235
meters. In this way the performance of systems in many small rooms at the same
level is facilitated, even where the arrangement of premises is often changed. For
the same dimensions of 1830 mm (H) x 1210mm (W) x 780mm (D), the outdoor
unit increases the effect. That is, for the same nominal characteristics it requires less
area for installation, which represents a challenge to the compact size of the module,
to allow maximum freedom in design. In this way the weight of the equipment is
smaller and fasterassembly.

Key words: cooling system, cooling medium flow, intelligent control, uniform
temperature.
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UTICAJ INDUSTRIJE MESA NA ZIVOTNU SREDINU
Deki¢ Ilija”*, Smigi¢ Nada'

Porast svesti o potrebi za zaStitom Zivotne sredine kao i razvoj alata za analizu
uticaja razlicitih industrija na Zivotnu sredinu doveo je do veéeg broja istrazivanja i
dostupnih rezultata. Rezultati su potvrdili da industrija mesa uti¢e na zivotnu sredi-
nu. Ovaj rad daje prikaz razli¢itih alata koji su koriS¢eni u cilju ispitivanja uticaja
industrije mesa na zivotnu sredinu i dobijene rezultate kao $to su energetska efikas-
nost, emisija gasova staklene baste, Cistija proizvodnja i ocena zZivotnog ciklusa.

Kljucne reci: alati za ocenu uticaja na zivotnu sredinu, industrija mesa.

'Univerzitet u Beogradu, Poljoprivredni fakultet, Katedra za bezbednost hrane i menadZment
kvaliteta, Nemanjina 6, 11 080 Zemun, Republika Srbija.
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ENVIRONMENTAL IMPACT OF MEAT INDUSTRY
Deki¢ Ilija", Smigi¢ Nada'

Rise of environmental awareness and development of several tools for analyz-
ing environmental impacts of certain industries resulted in the increase of number
of available research and results thereof. These results show that current production
processes for meat products have an impact on the environment. This paper gives an
overview of various assessment tools used and results obtained through various en-
vironmental footprints in the meat industry — energy efficiency, Green House Gasses
(GHG) emission, cleaner production and life cycle assessment (LCA).

Key words: environmental assessment tools, meat industry.
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ODABIR OPTIMALNOG RESENJA ZBRINJAVANJA
ISKORISTENIH VODA 1Z MALIH PROIZVODNIH
POSTROJENJA - FARME

Trozi¢ Emir"”

Kod projektovanja, izgradnje i eksploatacije malih proizvodnih postrojenja za
tov junadi i pilica bitan je odabir optimalnog reSenja za zbrinjavanje iskoristenih
voda.

Ako se iskoriStene vode pravilno tretiraju ima ¢emo garanciju da ¢emo ocuvati
zivotnu sredinu, higijenu i zdravlje u farmi, a time ¢emo dobiti kvalitetan i zdrav
finalni prizvod.

Ovde ¢emo prikazati nekoliko mogucih reSenja zbrinjavanja iskoristenih voda
na primeru farme brojlera kapaciteta 12 000 komada i godisnjim planom kroz 5 tur-
nusa, odnosno ukupnim prinosom od 60 000 do 70 000 komada, i farme za tov 1700
komada goveda.

Na osnovu opisa tehnoloskog procesa, odnosno potreba za vodom za tov i
higijenu izracunate su koli¢ine iskoristenih voda koje treba adekvatno tretirati pre
ispustanja u recipijent.

Nakon analize prikazanih moguéih resenja predlozit ¢e se optimalno reSenja
zbrinjavanja iskoristenih voda.

Kljuéne reci: optimalno reSenje, zbrinjavanje iskoriStenih voda, farma, tehno-
loski proces.

"Vodovod Sanski Most, Ulica MeSe Selimovica bb, 79 260 Sanski Most, Bosna i Hercego-
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SELECTION OF OPTIMAL SOLUTION FOR DISPOSAL OF WASTE
WATER FROM SMALL MANUFACTURING PLANT - FARM

Trozi¢ Emir"”

In designing, constructing and exploitation of small facilities for fattening cat-
tle and chickens, selection of the optimal solution for the disposal of used water is
essential.

If used water is properly treated, it will ensure the protection of environment,
hygiene and health on the farm, and thus we will obtain high quality and healthy
final product.
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Several potential solutions for disposal of used water will be presented, in case
of farm of broiler capacity of 12 000 units and annual plan for 5 cycles and total yield
of 60000-70000 birds, and farm for fattening of cattle, capacity of 1700 animals.

Based on the description of the technological process, namely the water require-
ments for breeding and hygiene, quantity of used water that needs to be adequately
treated before discharging into the recipient was calculated.

After analysis of possible solutions presented, the optimal solution for disposal
of used water will be suggested.

Key words: optimal solution, disposal of used water, farm and process.
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TRETMAN ISKORISCENIH VODA JEDNE FARME ANAEROBNIM
PREGRADNIM REAKTOROM (ARB) I UMJETNOM MOCVAROM

Trozi¢ Emir'*
U cilju zastite Zivotne sredine neophodno je sav otpad koji nastaje na farmama

zbrinuti na adekvatan nacin.

Postupanje sa ¢vrstim otpadom se definiSe posebnim ugovornim odnosima sa
privrednim drustvima koja se bave zbrinjavanjem ovakvog otpada.

Postupanje sa teCnim otpadom kao i sa iskoriStenim vodama sa farme vrsi se na
osnovu prethodno odabranog optimalnog resenja.

Ovde ¢emo za konkretni primer farme za tov 1700 komada goveda i odabrano
optimalno reSenje prikazati osnovne faze zbrinjavanja i tretmana iskoriStenih voda
pre ispustanja u recipijent.

Na prikazanim skicama ¢e se objasniti tretman iskoriStene vode u anaerobnom
pregradnom reaktoru (ARB) 1 umjetnoj mocvari.

Kljuéne reci: anaerobni pregradni reaktor (ARB), tretman iskoriStenih voda,
vestatka mocvara.

"Vodovod Sanski Most, Ulica Mese Selimovi¢a bb, 79 260 Sanski Most, Bosna i Hercegovina.

*Autor za kontakt: emirtrozic@yahoo.com

THE TREATMENT OF USED WATER PARTITION A FARM BY
ANAEROBIC REACTOR (ARB) AND AN ARTIFICIAL POND

Trozi¢ Emir"”

In order to protect the environment it is essential that all waste generated on
farms disposed of properly.Dealing with solid waste is defined by special contractual
relations with business enterprises engaged in disposal of such waste. Treatment of
liquid waste as well as exploited the waters from the farm is done on the basis of
pre-selected optimal solution.

Here we will for the specific example of the farm for fattening cattle and 1700
pieces were selected optimal solution to show basic phases of treatment and disposal
of used water before discharging into the recipient.In a draft will be used to explain the
treatment of water in the anaerobic reactor partition (ARB) and artificial wetlands.

Key words: anaerobic reactor partition (ARB), the treatment of used water,
artificial wetlands.

"Vodovod Sanski Most, Ulica Mese Selimovica bb, 79 260 Sanski Most, Bosna i Herzegovina.
*Corresponnding author: emirtrozic@yahoo.com
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KOMPARATIVNA ANALIZA SADRVZAJé NATRIJUM-HLORIDA
I NATRIJUMA U PROIZVODNIM SARZAMA PROIZVODA OD
MESA RAZLICITIH GRUPA

Kuréubi¢ Vladimir'”, Bogosavljevi¢-Boskovi¢ Snezana!, Petrovi¢ Milun',
Maskovi¢ Pavle!

Natrijum-hlorid je vekovima ostao esencijalni dodatak mesnim proizvodima,
jer povecéava rastvorljivost proteina miofibrila i omogucuje vezivanje mesa, vode i
masti u formaciju gela pozeljne teksture, uvecava emulgujuci kapacitet, produzava
odrzivost snizavanjem a_ vrednosti, sustinski je za ukus (preko receptora u jeziku) i
smanjuje gubitak te¢nosti u termicki obradivanim proizvodima pakovanim u vakuu-
mu. Znacajan deo populacije ljudi, narocito u zapadnim zemljama, pati od kardio-
vaskularnih bolesti (od kojih je hipertenzija najrasprostranjenija). Kod dela navedene
rizi¢ne populacije postoji rast krvnog pritiska kada je natrijum prisutan u ishrani.
Jedna od predlozenih strategija za smanjenje rizika Svetske zdravstvene organizacije
(WHO) je da se u svoj proizvedenoj hrani mora redukovati sadrzaj natrijuma za
60%. Mesom i proizvodima od mesa se natrijum unosi 12 do 20% od ukupnog unosa
hranom, i jedan su od prioritetnih proizvoda za smanjenje njegovog sadrzaja. U tom
smislu je 1 koncipiran rad sa ciljem da se ispita sadrzaj natrijum-hlorida i natrijuma
u proizvodima od mesa poreklom od tri razli¢ite proizvodne partije (Sarze) jednog
lokalnog proizvodaca. Ispitivani proizvodi su: kulen (fermentisana kobasica), sla-
ninska (grubo usitnjena barena kobasica), dimljeni svinjski vrat (dimljeni proizvod)
i suva svinjska prsuta (suvomesnati proizvod). Sadrzaj natrijum-hlorida je odreden
metodom po Volhardu (volumetrijski). Sadrzaj natrijuma je odreden iz odnosa natri-
juma i hlora u natrijum-hloridu utvrdenom u proizvodu. Najveci prosecan sadrzaj
natrijum-hlorida utvrden je u suvoj svinjskoj prsuti (5,718 g/100g ili 5,718%), Sto
je ocekivana vrednost za suvomesnate proizvode. Dimljeni svinjski vrat je sadrzao
prosecno 5,469% natrijum hlorida, slaninska kobasica 3,768%, a najmanji sadrzaj
natrijum-hlorida utvden je u kulenu (3,451%). Uporedivanjem dobijenih vrednosti
sa vrednostima drugih autora za grupe dimljenih, barenih i fermentisanih kobasica
dosli smo do zakljuc¢ka da su nasi ispitivani proizvodi imali znatno vece koncentra-
cije soli. Razlike u sadrzaju natrijum-hlorida ispitivanih proizvoda od mesa izmedu
merenja po proizvodnim Sarzama, nisu se pokazale stastisticki znacajne, ukazujuci
da se u proizvodnom procesu tehnologija soljenja striktno postuje. Vlasniku prerade
mesa su ponudena resenja kako da modifikuje tehnoloski proces, i poveéa nutritivna
svojstva proizvoda sa zdravstvenog aspekta.

Kljuéne reci: natrijum-hlorid, kulen, slaninska kobasica, dimljeni svinjski vrat,
suva svinjska prsuta.
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COMPARATIVE ANALYSIS OF THE CONTENTS OF SODIUM
CHLORIDE AND SODIUM IN THE PRODUCTION BATCHES OF
MEAT PRODUCTS OF VARIOUS GROUPS

Kuréubi¢ Vladimir'", Bogosavljevi¢-Boskovi¢ Snezana!, Petrovi¢ Milun',
Masgkovi¢ Pavle!

Sodium chloride for centuries remained an essential additive in meat products,
because it increases the protein solubility and allows the binding of meat myofibrils,
water and fat in the formation of the desirable gel texture, increased emulsifying
capacity, extends the viability of lowering the a  value is essential for the taste (via
receptors in the tongue) and reduces fluid loss in heat-treated products packed in
vacuum. A significant sector of the population, especially in Western countries is
suffering from cardiovascular disease (of which hypertension is most common). The
growth of blood pressure when sodium is present in the diet was noticed in a part
of the already mentioned high-risk population. One of the proposed risk-reduction
strategies World Health Organization (WHO) is that in their manufactured food has
reduced sodium content by 60%. Meat and meat products of the sodium brought 12
to 20% of total food intake, and are one of the priority products to reduce its content.
In this sense, the paper had been conceived in order to examine the content of sodium
chloride and sodium in meat products originating from 3 different production batch
of a local manufacturer. The tested products are: Kulen (dry fermented sausage),
Bacon sausage (coarsely grounded cooked sausage), smoked pork neck (smoked
product) and dry pork ham (dry meat products). Sodium chloride content was deter-
mined by the Volhard (volumetric). Sodium content was determined from the ratio
of sodium and chlorine in sodium chloride determined in the product. The highest
average content of sodium chloride was found in the dry pork ham (5.718 g/100g
or 5.718%), which is the expected value for dry meat products. Smoked pork neck
contained an average of 5.469% sodium chloride, Bacon Sausage 3.768%, the low-
est content of sodium chloride fortified in Kulen (3.451%). Comparing the obtained
values and the values of other authors for the group smoked, cooked and fermented
sausages, we concluded that our tested products had significantly higher concentra-
tions of salt. No statistically significant differences in the sodium chloride content
tested meat products between measurements at production batches, indicating that
the manufacturing process technology salting strictly adhered to. Owner of the meat
processing are offered solutions on how to modify the technological process, and
increase the nutritive properties of products from the medical point.

Key words: sodium chloride, Kulen, Bacon sausage, smoked pork neck, dry
pork ham.
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SADRZAJ NATRIJUM HLORIDA U PROIZVODIMA OD MESA
Prica Nadezda'*, Zivkov-Balo§ Milica', Mihaljev Zeljko', Jaksi¢ Sandra'

Kuhinjska so je prvi dodatak hrani ¢iji je konzervisuéi efekat poznat ve¢ jako
dugo. Zastupljenost u svakodnevnoj ishrani doprinela je da kuhinjska so bude jedan
od prvih proizvoda dizajniranih kao ,,funkcionalna hrana“. Medutim, dokazano je
da prekomerno unosenje soli, odnosno natrijuma, predstavlja jedan od Cestih uzroka
hipertenzije i utice na pojavu razli¢itih drugih oboljenja. Poznato je da natrijum-
hlorid utice na senzorska i mikrobioloska svojstva proizvoda o kvalitetu 1 drugim
zahtevima za proizvode od mesa, s jedne strane, ali i na zdravlje ljudi sa druge strane.
Posto vaze¢im Pravilnikom (S1. list SCG br. 33/2004) nije propisan sadrzaj natrijum-
hlorida u proizvodima od mesa kao parametar kvaliteta, cilj naseg rada bio je da se
utvrdi sadrzaj natrijumhlorida u razli¢itim proizvodima od mesa na novosadskom
trzistu. Ukupno je ispitano 260 uzoraka proizvoda od mesa, i to: oblikovano mlev-
eno meso, vegeterijanski namazi, dimljeni proizvodi, fermentisane suve kobasice,
fino usitnjene barene kobasice, konzerve od mesa u komadima i kuvane kobasice.
Sadrzaj natrijumhlorida odreden je volumetrijski. Najmanji prosecni sadrzaj natri-
jumhlorida utvrden je u uzorcima oblikovanog mlevenog mesa i iznosio je 2,53%.
U uzorcima vegeterijanskih namaza prosecan sadrzaj natrijumhlorida bio je 3,55%,
u kuvanim kobasicama 2,95%, a u konzervama od mesa u komadima i u dimljenim
proizvodima prosecan sadrzaj natrijumhlorida bio je 3,44%. U fino usitnjenim bar-
enim kobasicama sadrzaj natrijumhlorida bio je 3,06%, a najveci sadrzaj natrijum-
hlorida izmeren je u fermentisanim suvim kobasicama i iznosio je 3,71%. Svetska
zdravstvena organizacija preporucuje da dnevni unos soli za odrasle, zdrave ljude ne
treba da bude veci od 5 — 6 gr. Kako dobijeni rezultati ukazuju da je u pojedinim ispi-
tivanim uzorcima sadrzaj natrijum-hlorida veoma blizu gornje granice preporucene
vrednosti, neophodna je dalja neprekidna i sistematska kontrola kako bi se dobili $to
realniji podaci o sadrzaju natrijumhlorida u proizvodima od mesa.

Kljuéne reci: natrijumhlorid, proizvodi od mesa.

"Naucni institut za veterinarstvo Novi Sad”, Rumenacki put 20, 21 000 Novi Sad, Republika
Srbija.

* Autor za kontakt: nadja@niv.ns.ac.rs

SODIUM CHLORIDE CONTENT IN MEAT PRODUCTS
Prica Nadezda'*, Zivkov-Balo$ Milica', Mihaljev Zeljko', Jaksi¢ Sandra'

Common salt is the first food additive whose preserving effect has been known
for a long time. Presence of common salt in every day nutrition has contributed
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that it becomes one of the first products designed as ,,functional food“. However,
it is proven that excessive intake of salt, i.e. sodium, represents one of the most
common causes of hypertension and influences incidence of numerous diseases. It
is known that sodium chloride influences sensory and microbiological properties
of meat products, on one hand, but also human health, on the other. Since the so-
dium chloride content in meat products is not regulated (Official Journal of SCG No.
33/2004) as quality parameter, objective of our paper was to establish the quantity of
sodium chloride content in various meat products on the market in Novi Sad. In total
260 samples of meat products were tested: shaped minced meat, vegeterian sprads/
creams, smoked meat products, dry fermented sausages, fine chopped cooked sau-
sages, meat cans and boiled sausages. Sodium chloride content of was determined
volumetrically. The lowest average content of sodium chloride was determined in
samples of minced meat — 2,53%. In samples of vegeterian creams the average of
sodium chloride content was 3,55%, in boiled sausages — 2,95%, and meat cans and
smoked meat products the average of sodium chloride content was 3,44%. In fine
chopped cooked sausages it was 3,06%, and the highest content of sodium chloride
was determined in fermented dry sausages — 3,71%. World Health organization rec-
ommends the daily intake of salt for adults, healthy persons should not be over 5 — 6
gr. Since obtained results show that in certain tested samples the determined amount
of sodium chloride was very close to the top recommended value, continuous and
systematic control is necessary in order to obtain the most realistic data on of sodium
chloride content in meat products.

Key words: sodium chloride, meat products.

'Scientific Institute of Veterinary Medicine ,,Novi Sad”, Rumenacki put 20, 21 000 Novi Sad,
Republic of Serbia.

*Corresponding author: nadja@niv.ns.ac.rs
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REZIDUALNE MATERIJE NA RIBNJAKU NA KOME SE POSTUJU
PRINCIPI ORGANSKE PROIZVODNJE

Ljubojevi¢ Dragana!, MiloSevi¢ Nikolina!, Cirkovi¢ Miroslav!, Tri¢kovi¢ Jelena?,
Dordevi¢ Vesna®, Babi¢ Jelena’

Svest o ekoloski bezbednoj hrani otvara perspektivu jednoj novoj poljoprivred-
noj grani koja se pre svega oslanja na tradicionalna znanja u proizvodnji. Organska
proizvodnja na ribnjacima zasniva se na prirodnoj produkciji bentosnih i plankton-
skih organizama kao izvora belanc¢evina i dodatka Zzitarica i uljarica kao energetske
komponente. Kvalitet vode iz recipijenta mora biti bez rezidualnih materija i niske
organske produkcije koji bi morao zadovoljiti kvalitet vode za preradu u prehram-
benoj industriji ili kvalitet pija¢e vode, §to je u nasim uslovima veoma tesko ostva-
riti bar $to se ti¢e Saranske proizvodnje. Najpogodnija voda za punjenje ribnjaka je
bunarska, koja ne samo da ima optimalan hemijski sastav, ve¢ nema ni etioloskih
uzroc¢nika virusnih, bakterijskih i parazitskih infekcija. Bunarska voda ima prednost
nad vodom iz drugih recipijenata jer nam olakSava borbu sa korovskim vrstama
riba. Za gradenje ribnjaka moze se upotrebiti samo zemljiSte Ciji je sadrzaj Stetnih
supstanci ispod propisanih maksimalno dozvoljenih koli¢ina i gde ne postoji nijedan
aerozagadivac. Kompletna hrana, odnosno izbalansirani obroci treba da sadrze ek-
strudirane komponente Zitarica, soje i uljarica jer na taj nacin povecavamo biolosku
sigurnost i svarljivost hrane, $to smanjuje organsko opterec¢enje zivotne sredine. U
organskoj proizvodnji riba iskljucena je upotreba ribljeg i mesnog brasna jer su to
najcesci uzrocnici kontaminacije rezidualnim i otrovnim materijama. U kompletnim
hranivima ne mogu se koristiti stimulatori rasta, hemioterapeutici, sintetske ami-
nokiseline i probiotici sitetskog porekla. Ovim nac¢inom proizvodnje izbegava se
sadrzaj svih materija u hrani koje imaju nezeljeno delovanje na zdravlje ljudi. Poten-
cijalno, u hrani se mogu naci rezidue mnogih hemijskih supstanci, ¢iji se ukupan broj
kre¢e do vise desetina hiljada. U ove hemijske supstance spadaju hemikalije koje
se koriste u poljoprivredi, kao i supstance koje poticu iz industrije i kotaminiraju
zivotnu sredinu. Rezidue iz grupe industrijskih zagadivaca ukljucuju teske metale i
halogenovane ugljovodonike, dok ostaci iz grupe hemikalija koje se koriste u poljo-
privredi ukljucuju: insekticide hlorovane ugljovodonike, insekticide organofosfate,
herbicide, fungicide, rodenticide i hemijska dubriva. Uzorci dvogodisnjih riba i to
Sarana, linjaka, soma i tolstolobika uzeti su sa ribnjaka u MoSorinu, na kojem se
postuju principi organske proizvodnje. Takode je ispitan i kvalitet bunarske vode i
sediment sa dna ribnjaka. U filetima dvogodisnjih riba utvdivan je sadrzaj organo-
hlornih pesticida (lindan, alfa- HCH, beta- HCH, aldrin, dieldrin, heptahlor, cis- 1
trans- heptahlorepoksid, endrin, HCB, alfa- i gama- hlordan). Takode, u istim uzor-
cima ribe odredivani su i polihlorovani bifenili. Od teskih metala iz uzoraka misi¢nog
tkiva ribe, koriS¢enjem masenog detektora, odredivan je sadrzaj arsena, kadmijuma,
olova i zive. Sadrzaj rezidualnih materija ne samo da ne prelazi granice propisane
zakonima ve¢ je znacajno nizi od dozvoljenih vrednosti i uklapa se u najstrozije
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kriterijume vezane za organsku proizvodnju riba. PosSto je ribarska proizvodnja
specificna po tome Sto kvalitet vode predstavlja limitirajuci faktor predlazemo da
proizvodnja na bunarskoj vodi bude sinonim za organsku proizvodnju.

Kljucne reci: organska proizvodnja, bunarska voda, rezidualne materije, kvali-
tet vode, sediment.

Napomena: Ovaj rad je deo tehnoloskog projekta Ministarstva za nauku i tehnoloski razvoj
Republike Srbije, pod nazivom ,, Uticaj kvaliteta komponenata hrane za ciprinidne vrste riba
nakvalitet mesa, profitabilnost i gubitke *, ev.broj 031011

"Poljoprivredni fakultet Novi Sad, Trg Dositeja Obradovica 8, 21 000 Novi Sad, Republika
Srbija;

Prirodno-matematicki fakultet Novi Sad, Trg Dositeja Obradovi¢a 3, 21 000 Novi Sad, Re-
publika Srbija;

*Institut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija.

*Autor za kontakt: ljubojevicd@yahoo.com

RESIDUES IN THE POND WHICH MEETS THE PRINCIPLES
OF ORGANIC PRODUCTION

Ljubojevi¢ Dragana', Milosevi¢ Nikolina!, Cirkovi¢ Miroslav!, Trickovi¢ Jelena?,
Dordevi¢ Vesna®, Babi¢ Jelena’

Awareness of the ecological perspective of safe food opens a new branch of
agriculture that relies primarily on traditional knowledge in production. Organic pro-
duction in fish ponds is based on the natural production of benthic and planktonic
organisms as a source of protein and adding cereals and oilseeds as energy compo-
nents. The water from the pond must be free of residual organic matter and organic
production in the pond must be low. Required quality of water in the pond has to
meet water quality in the food processing industry or the quality of drinking water,
which in our conditions is very difficult to achieve esspecially in carp production.
The most appropriate water for filling the pool is well water, that has an optimal
chemical composition, but has not etiologic agents of viral, bacterial and parasitic
infections. Well water has the advantage over the water from other recipients, be-
cause it contributes to easier fight with the weed species of fish. To build fish ponds
can be used only land of which the content of harmful substances is below the pre-
scribed maximum allowable amount, and where there are no pollutants. Extruded
components of wheat, soybeans and oilseeds should be included in complete feed
mixtures and balanced meals because in this way are increased the biosafety and di-
gestion, which reduce the organic load of the environment. The use of fish and meat
meal is excluded in the organic production of fish, as these feedstuffs are the most
common causes of residual contamination and toxic substances. Growth promoters,
chemotherapeutic, synthetic aminoacids and synthetic probiotics can be used as in-
gredients of complete feed. The production of content of all substances in foods that
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have adverse effects on human health is avoided by this method. Potentially, residues
of many chemicals, whose total number is moving up to tens of thousands, can be
found in the food. These chemicals are chemicals that are used in agriculture, and
substances from industry which polute environment. Residues from industrial pol-
lutants include heavy metals and halogenated hydrocarbons, while the remains from
chemicals used in agriculture include: chlorinated hydrocarbon insecticides, organo-
phosphate insecticides, herbicides, fungicides, rodenticides and chemical fertilizers.
Samples of two-year old carp, tench, catfish and silver carp were taken from ponds in
Mosorin, which meets the requirements for organic production. The quality of well
water and sediment from the bottom of the pond are also investigated. The content
of organochlorine pesticides (lindane, alpha-HCH, beta-HCH, aldrin, dieldrin, hep-
tachlor, cis-and trans-heptachlorepoxid, endrin, HCB, alpha-and gamma-chlordane)
is determined in fillets of two-year old fish. Also, polychlorinated biphenyls were
determined in the same fish samples. Arsenic, cadmium, lead and mercury were de-
termined in fish meat samples, by atomic apsorbtion spectrometry. The content of
residual materials was not exceed the limit prescribed by law and it was significantly
lower than the allowable values, so it fits into the strict criteria related to organic pro-
duction. The fishery production is specific for requirements in water quality which
is a limiting factor in fishery so we suggest that the production on the well water
become synonym for organic production.

Key words: organic production, well water, residues, water quality, sediment.

Note: This research is part of a project of the Ministry of Science and Technological De-
velopment, Republic of Serbia, ,, The influence of the quality of the components of food for
cyprinid fish species on the quality of meat, losses and the profitability of production*, No.
31011.

"Faculty of Agriculture Novi Sad, Trg Dositeja Obradovi¢a 8, 21 000 Novi Sad,Republic of
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Faculty of Sciences, Trg Dositeja Obradovica 3, 21 000 Novi Sad, Republic of Srbija;
*Institute of Meat Hygiene and Technology, Ka¢anskog 13, 11 000 Belgrade, Serbia.

*Corresponding author: ljubojevicd@yahoo.com
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II-1

POUZDANOST ELISA METODE U DETEKCIJI
HLORAMFENIKOLA U MESU KALIFORNIJSKE PASTRMKE

Tankovi¢ Sanin', Nedi¢ Drago', Smajlovié Muhamed?, Clanjak Enida2, Bilandzi¢
Nina?®, Jankovi¢ Sasa“, Veskovi¢-Moracanin Slavica*, Cerkvenik Flajs Vesna®

Prisustvo rezidua hloramfenikola u hrani zivotinjskog porekla, kao i mesu riba
je vrlo znacajno u smislu zastite zdravlja ljudi. Zbog moguénosti ilegalne upotrebe
zabranjenih supstanci, kojim pripada i hloramfenikol, efikasno praéenje njegovih
rezidua u namirnicama Zivotinjskog porekla je od izuzetnog znacaja. U tu svrhu se
koriste vrlo specifi¢ne i senzitivne metode, za koje su u Evropskoj uniji Odlukom
CD 2002/657/EC uspostavljeni minimalni potrebni zahtevi za prag detekcije - MRPL
(engl. minimum required performance limit) za analitiCke metode koje se koriste u
detekciji hloramfenikola za koji nije uspostavljena maksimalno dozvoljena koli¢ina
u namirnicama zivotinjskog porijekla, ukljucujuéi i meso riba. MRPL kao minimalni
sadrzaj analita hloramfenikola u uzorku koji mora biti detektovan i potvrden u cilju
harmonizacije performansi analitickih metoda, je uspostavljen kao 0,3 kg za rezidue
hloramfenikola, kako u mesu, jajima, urinu, medu, tako i proizvodima akvakulture.

U cilju utvrdivanja trenutnog stanja po pitanju spremnosti veterinarske sluzbe
da odgovori na incidentne situacije, odluéili smo se za tzv. ,, what if** studiju, odnos-
no simulaciju upotrebe zabranjene supstance — hloramfenikola, na ribnjaku gde se
uzgaja kalifornijska pastrmka, namenjena daljoj prodaji i/ili preradi na trzistu.

Upotreba hloramfenikola na Zivotinjama koje se koriste u ishrani ljudi u Bosni
i Hercegovini i Evropskoj uniji je zakonski zabranjena. Uprkos navedenoj zabrani,
hloramfenikol je jo§ uvek u nekim zemljama lek od izbora, zato $to je relativno jef-
tin i lako dostupan na trzistu, Sto stvara odredene pretpostavke o njegovoj ilegalnoj
upotrebi. Na osnovu tog saznanja u sklopu predstavljenog rada zeleli smo simulirati
upotrebu navedene supstance u propisanoj terapijskoj dozi u bazenima sa kaliforni-
jskom pastrmkom.

Prilikom provedbe eksperimenta, tokom analiticke obrade uzetih uzoraka, ko-
ristili smo se dostupnim brzim orijentacijskim metodama (engl. screening) (ELISA)
u okviru trenutno raspolozivih laboratorijskih kapaciteta u Bosni i Hercegovini. Zbog
nepostojanja adekvatne laboratorijske opreme za obavljanje konfirmacijskih metoda
(LC-MS/MS) u Bosni i Hercegovini, iste smo radili izvan granica nase zemlje.

Kljuéne rijeci: hloramfenikol, elisa, pastrmka.

Ured za veterinarstvo Bosne i Hercegovine, Radi¢eva 8/II, 71 000 Sarajevo, Federacija
Bosne i Hercegovine;

*Veterinarski fakultet u Sarajevu, Zmaja od Nocaja 90, 71 000 Sarajevo, Federacija Bosne i
Hercegovine;

SHrvatski veterinarski institut u Zagrebu, Savska cesta 143, 10 090 Zagreb, Republika Hrvatska;
“Institut za higijenu i tehnologiju mesa u Beogradu, Kac¢anskog 13, Republika Srbija
SReziduum residue consulting, Ljubljana, Chengdujska 22, 1000 Ljubljana, Republika Slovenija.

* Autor za kontakt: sanin.tankovic(@vet.gov.ba
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RELIABILITY OF ELISA METHOD IN DETECTION OF
CHLORAMPHENICOL IN MEAT OF RAINBOW TROUT

Tankovié Sanin', Nedi¢ Drago', Smajlovi¢ Muhamed?, Clanjak Enida? Bilandzi¢
Nina®, Jankovi¢ Sasa, Veskovi¢-Moracanin Slavica*, Cerkvenik FlajsVesna®

The presence of chloramphenicolresidues in food of animal origin is a matter of
concern for public health. Due to the possibility of illegal use of the banned substan-
ces, the monitoring of their residues in food of animal origin is essential. For these
purposes very specific and sensitive analytical methods have to be used. In European
Decision 2002/657/EC, it have been laid down minimum required performance lim-
its (MRPL) of analytical methods for chloramfenicol for which no permitted limit
has been established in products of animal origin, including fish meat. MRPL as a
minimum content of an analyte in sample, which at least has to be detected and con-
firmed to harmonize the analytical performance of methods, has been set at 0.3 pg/kg
for CAP residues in meat, eggs, milk, urine, honey and aquaculture products.

In order to determine the current situation in terms of readiness of veterinary
service to respond to the incident situation, we decided to do ,,What if” studies, i.e.
simulation of using banned substance - chloramphenicol, on the pond where rainbow
trout is breed, intended for further sale and/or for processing market.

Usage of chloramphenicol on the animals used for human consumption in Bo-
snia and Herzegovina and European Union is legally forbiden. In spite of mentioned
ban, chloramphenicol is still a drug of choose in some countries, because it’s rela-
tively cheap and available on the market, choice which presumes its illegal usage.
According to this knowledge in the scope of presented work we would like to simu-
late usage of mentioned substance in prescribed dose in the basins with rainbow
trouts.

During the implementation of the experiment, and during the analytical pro-
cessing of collected samples, we used the available screening methods (ELISA) in
the currently available laboratory capacities in Bosnia and Herzegovina. Due to the
lack of adequate laboratory equipment to perform conformational methods (LC-MS/
MS) in Bosnia and Herzegovina, we have performed them outside our country.

Key words: chloramphenicol, elisa, trout.

"Veterinary office of Bosnia and Herzegovina, Zmaja od Noc¢aja 90, 71 000 Sarajevo, Federa-
tion of Bosnia and Herzegovina;
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tia;

“Institute of Meat Hygiens and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia;
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*Corresponding author: sanin.tankovic@vet.gov.ba
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UPOREDNA ANALIZA HEMIJSKOG I MASNOKISELINSKOG
SASTAVA MLAPI I KONZUMNE KALIFORNIJSKE PASTRMKE
(ONCORHYNCHUS MYKISS)*

Vrani¢ Danijela", Balti¢ Z. Milan?, Trbovi¢ Dejana’, Dinovi¢-Stojanovi¢ Jasna',
Markovi¢ Radmila?, Petronijevi¢ Radivoj', Spiri¢ Aurelija!

Kalifornijska pastrmka (Onchorhynchys mykiss) je jedna od najpoznatijih vrsta
ribe u prirodi. U mnogim zemljama je uzgajena vrsta, zbog brzog rasta i odli¢nog
nutritivnog kvaliteta (povoljan sadrzaj proteina, masti, mineralnih materija i vitami-
na, kao i1 znacajan sadrzaj nezasi¢enih masnih kiselina, posebno n-3 polinezasicenih
masnih kiselina, PNMK). Promene u hemijskom sastavu mesa ribe su povezane sa
staroSc¢u i veli¢inom ribe. Sadrzaj holesterola u tkivima zivotinja povezan je sa na-
¢inom 1 kvalitetom ishrane, uprkos regulatornom mehanizmu sinteze i apsorpcije
holesterola.

Cilj ovog ispitivanja je bio odredivanje i poredenje hemijskog sastava i mas-
nokiselinskog profila mladi i konzumne kalifornijske pastrmke iz akvakulture. Uzor-
ci mladi (prosecne mase 99 g i duzine 18,6 cm) i konzumne kalifornijske pastrmke
(prose¢ne mase 229 g i duzine 23,3 cm) su sakupljeni u avgustu 2010. godine u
ribnjaku ,,Ribnik*, Mrkonji¢ grad, Republika Srpska. Mlad i konzumna pastrmka su
hranjene kompletnom hranom za pastrmku, slicnog sastava (riblji proizvodi, ulja i
masnoce, proizvodi od Zita i semena uljarica).

Sadrzaj proteina je odreden metodom po Kjelahlu. Sadrzaj vode, ukupnih lipida
i pepela je odreden standardnim SRPS ISO metodama. Sastav masnih kiselina je
odreden gasnom hromatografijom (GC/FID), a sadrzaj holesterola te¢nom hromato-
grafijom (HPLC/PDA).

Rezultati ispitivanja su pokazali da nema statisticki znacajne razlike (p > 0,05) u
sadrzaju ukupnih lipida (3,81%, mlad i 4,17%, konzumna pastrmka) i pepela (1,27%,
mlad i 1,29%, konzumna pastrmka). U filetima konzumne pastrmke je utvrden veci
sadrzaj proteina (18,69%) i manji sadrzaj vode (75,40%) u poredenju sa njihovim
sadrzajem u filetima mladi (17,72% proteina i 77,11% vode). Sadrzaj holesterola je
bio 82,59 mg/100g (mlad) i 70,12 mg/100g (konzumna pastrmka).

U filetima mladi i konzumne pastrmke utvrdena je statisticki znacajna razlika
(p < 0,05) u sadrzaju ukupnih zasi¢enih masnih kiselina, (31,81% i 29,14%, respe-
ktivno), PNMK (33,93% i 36,78%, respektivno) i n-3 masnih kiselina (17,17% i
19,20%, respektivno). Sadrzaj mononezasi¢enih masnih kiselina je bio slican i izno-
sio je u mladi 33,30% i u konzumnoj pastrmei 33,05%. Nije postojala statisticki
znacajna razlika (p > 0,05) u sadrzaju ukupnih n-6 masnih kiselina u mladi (16,76%)
i konzumnoj ribi (17,58%). Sadrzaj eikozapentaenske (EPA, C20:5 n-3) i dokoza-
heksaenske kiseline (DHA, C22:6 n-3) bio je 2,78% 1 8,21% umladii3,36%19,29%
u konzumnoj ribi, respektivno. Sadrzaj EPA+DHA u ukupnim masnim kiselinama je
bio 10,99% u mladi i 12,65% u konzumnoj kalifornijskoj pastrmci. Konzumiranjem
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200 g ove ribe unos pozeljnih masnih kiselina, EPA i DHA, iznosi 0,84 g za mlad,
odnosno 1,08 g za konzumnu kalifornijsku pastrmku, sto je u skladu sa preporukom
Americkog udruzenja za srce za osobe sa kardiovaskularnim oboljenjima (dnevni
unos: ukupno 1g EPA i DHA).

Vecée kolicine n-3 PNMK u filetima mladi (17,17%) i konzumne pastrmke
(19,20%) i manje koli¢ine n-6 PNMK (16,76% u mladi i 17,58% u konzumnoj pas-
trmci) daju povoljan odnos n-3 i n-6 (1,02 u mladi i 1,09 u konzumnoj pastrmci).

Rast pastrmke je bio pracen povecanjem sadrzaja proteina, smanjenjem sadr-
zaja vode i povecanjem PNMK, narocito n-3 esencijalnih masnih kiselina. Zbog
znacajanog sadrzaja proteina i nezasi¢enih masnih kiselina i male koli¢ine masti,
kalifornijska pastrmka se moze svrstati u jednu od nutritivno najvrednijih namirnica
u ishrani ljudi.

Kljuéne reci: Kalifornijska pastrmka, hemijski sastav, masne kiseline, n-3
PNMK.

*Napomena: Rezultati su proistekli iz rada na realizaciji Projekta ,, Monitoring vodenih
ekosistema u cilju dobijanja higijenski ispravnih i kvalitetnih akvakulturnih proizvoda, kon-
kurentnih trzistu EU*, Ev. br. 20122, koji, u okviru Programa istraZivanja u oblasti tehno-
loskog razvoja, finansira Ministarstvo za nauku i tehnoloski razvoj Republike Srbije.

nstitut za higijenu i tehnologiju mesa, Kacanskog 13, Beograd, Republika Srbija;
Fakultet veterinarske medicine, Bulevar oslobodjenja 18, Beograd, Republika Srbija.

* Autor za kontakt: daniv@inmesbgd.com

COMPARATIVE ANALYSIS OF CHEMICAL AND FATTY ACID
COMPOSITION OF FINGERLING AND MARKETABLE SIZE
RAINBOW TROUT (ONCORHYNCHUS MYKISS)*

Vrani¢ Danijela", Baltic Z. Milan?, Trbovi¢ Dejana’, Dinovi¢-Stojanovi¢ Jasna!',
Markovi¢ Radmila?, Petronijevi¢ Radivoj', Spiri¢ Aurelija!

Rainbow trout (Onchorhynchys mykiss) is one of the most popular fish species
in the nature. In many countries it is also farmed species, because of rapid growth
and excellent nutritional quality (favourable content of proteins, fats, mineral sub-
stances and vitamins, as well as significant content of unsaturated fatty acids, espe-
cially polyunsaturated fatty acids (PUFA). Changes in chemical composition of fish
meat are associated with age and size of fish. Cholesterol content in animal tissues
is associated with feeding method and quality of food, in spite of regulatory mecha-
nism of cholesterol synthesis and absorption.

Objective of this study was determination and comparison of chemical com-
position and fatty acid profile of fingerling and marketable size rainbow trout from
aquaculture. Samples of fingerling (average mass of 99 g and length of 18.6 cm) and
marketable size rainbow trout (average mass of 229 g and length of 23.3 cm) were
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collected in August 2010, in the fishpond ,,Ribnik*, Mrkonji¢ city, Republic Srpska.
Fingerling and marketable size rainbow trout were fed with complete mixture of
similar composition for bought fish categories (fish products, oils and fats, cereal
products and oil seeds).

Protein content was determined according to method of Kjeldahl. Contents of
water, total lipids and ash were determined by standard methods SRPS ISO. Fatty
acids profile was determined by gas chromatography (GC/FID), and cholesterol con-
tent by liquid chromatography (HPLC/PDA).

Research results showed that there was no statistically significant difference (p
> 0.05) in content of total lipids (3.81%, fingerling and 4.17%, marketable size trout)
and ash (1.27%, fingerling and 1.29%, marketable size trout). Higher protein content
was determined in commercial trout fillets (18.69%), as well as lower water content
(75.40%) compared to their content in fingerling (17.72% proteins and 77.11% wa-
ter). Cholesterol content was 82.59 mg/100g (fingerling) and 70.12 mg/100g (com-
mercial trout).

Statistically significant differences (p < 0.05) in content of total saturated fatty
acids was established between fingerling and marketable size trout (31.81% and
29.14%, respectively), also in PUFA (33.93% and 36.78%, respectively) and n-3
fatty acids (17.17% and 19.20%, respectively). Content of monounsaturated fatty
acids was similar and ranged from 33.30%, in fingerling, to 33.05% in commercial
trout. There was no statistically significant difference (p > 0.05) in content of total
n-6 fatty acids in fingerling (16.76%) and commercial fish (17.58%). Content of
eicosapentaenoic acid (EPA, C20:5 n-3) and docosahexaenoic acid (DHA, C22:6
n-3) was 2.78% and 8.21% in fingerling and 3.36% and 9.29% in commercial fish,
respectively. Content of EPA+DHA in total fatty acids was 10.99% in fingerling and
12.65% in marketable size rainbow trout. By consumption of 200 g of this fish intake
of desirable fatty acids, EPA and DHA, is 0.84 g in fingerling, and 1.08 g in com-
mercial rainbow trout, which is in accordance with recommendation of the American
Heart Association for persons with cardiovascular disease (daily intake: total 1g EPA
and DHA).

Higher quantities of n-3 PUFA in fingerling (17.17%) and commercial trout
(19.20%) and lower quantities of n-6 PUFA (16.76% in fingerling and 17.58% in
commercial trout) result in favourable n-3/n-6 ratio (1.02 in fingerling and 1.09 in
commercial trout).

Trout growth was accompanied by increase content of proteins, decrease con-
tent of water and increase content of PUFA; especially n-3 essential fatty acids. Due
to significant content of proteins and unsaturated fatty acids and smaller amounts of
fat, rainbow trout can be considered as one of the most valuable food stuffs in human
nutrition.

Key words: Rainbow trout, chemical composition, fatty acids, n-3 PUFA.
*Note: Results presented in this study are results of the research carried out within the pro-

Ject ,, Monitoring of aquatic eco-systems in order to obtain aquaculture products of proper
hygiene and high quality, competitive on the EU market”, No. 20122, financed by the Mini-
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stry of Science and Technological Development of Serbia within the program of technologi-
cal development.

nstitute of Meat Hygiene and Technology, Kac¢anskog 13, Belgrade, Republic of Serbia;
Faculty of Veterinary Medicine, Bulevar oslobodjenja 18, Belgrade, Republic of Serbia.

*Corresponding author: daniv@inmesbgd.com

88



Zbornik kratkih sadrzaja / Book of Abstracts

I1-3

HACCP PLAN KAO DIO INTEGRALNOG SISTEMA SIGURNOSTI
HRANE U NEKONVENCIONALNOJ PROIZVODNJI MESA PUZA

Deri¢ Zoran'", Hajri¢ DZemil'

Zakonodavni okvir za zdravu, sigurnu i kvalitetnu hranu u Bosni i Hercegovini
je Zakon o hrani (,,Sluzbeni glasnik BiH* broj 50/04), usaglasen sa Uredbom EC
(Regulativom (EC) No 178/2002), koji je jasno definisao: obaveze subjekata u po-
slovanju s hranom, njihovu opstu odgovornost za higijenu i zdravstvenu ispravnost
hrane, specifi¢ne uslove higijene hrane, odgovornost u vezi s hranom koja ne udo-
voljava propisanim zahtevima, mogucnost sledljivosti hrane, kao i obavezne zahteve
koji se odnose na sistem samokontrole HACCP.

U radu je prikazan HACCP plan kao deo integralnog sistema sigurnosti hrane u
nekonvencionalnoj proizvodnji mesa puza koji definitivno danas nije nepremostiva
barijera za domace subjekte u poslovanju s hranom. HACCP je postao obaveza i
uslov poslovanja s partnerima na medunarodnom trzistu. Higijena hrane je rezultat
provedenih preduslovnih programa i postupaka zasnovanih na HACCP principima.
Preduslovni programi koji su temelj za efikasno uvodenje HACCP plana, morali su
biti ustanovljeni pre implementacije postupaka zasnovanih na HACCP principima.

Kljucne reci: Preduslovni programi, HACCP plan, meso puZza.

'Agencija za sigurnost hrane BiH, Ante Star¢evica b. b., 88 000 Mostar, Bosna i Hercego-
vina.

* Autor za kontakt: ashbih.zdirekt@tel.net.ba

HACCP PLAN AS PART OF THE INTEGRATED FOOD SAFETY IN
UNCONVENTIONAL PRODUCTION OF SNAIL MEAT

Deri¢ Zoran'", Hajri¢ DZemil'

The legal framework for healthy, safe and high quality food in Bosnia and Her-
zegovina is the Food Law (Official Gazette B and H, No. 50/04), harmonized with
the EC Regulation (Regulation (EC) No. 178/2002), which is clearly defining: (who)
obligations of food business operators, their general responsibility for hygiene and
food safety, (what) the specific requirements of food hygiene, responsibility in con-
nection with food that does not comply with the prescribed requirements, (how)
traceability (tracking) of food, as well as mandatory requirements relating to the
HACCEP system of self-control.

This paper presents the HACCP plan as part of an integrated system of food
safety in the unconventional production of snail meat, which today certainly is no
longer an insurmountable barrier to domestic food business operators. HACCP has
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become the obligation and requirement of doing business with partners on the inter-
national market. Food hygiene is the result of preconditioned implemented programs
and procedures based on HACCP principles. Preconditioned Programs are the foun-
dation for effective HACCP plan and had to be established before the implementa-
tion of procedures based on HACCP principles.

Key words: preconditioned programs, HACCP plan, snail meat.

'Food safety agency of Bosnia and Herzegovina, Ante Starcevica b. b., 88 000 Mostar, Bo-
snia and Herzegovina.

*Corresponding author: ashbih.zdirekt@tel.net.ba
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PROCENA RIZIKA U TRADICIONALNOJ PROIZVODNJI
HERCEGOVACKOG PRSUTA

Brenjo Dragan'”, Antoni¢ Bogoljub?, Gruji¢ Radoslav?, Nedi¢ N. Drago?,
DPeri¢ Zoran'

Proizvodnja tradicionalnih prehrambenih proizvoda moze da predstavlja pro-
blem bezbednosti u uslovima proizvodnje u individualnim porodi¢nim gazdinstvi-
ma, koju je veoma tesko nadzirati. Tradicionalna proizvodnja hercegovackog prsuta
kao i ostalih namirnica zZivotinjskog porekla namenjenih potrosnji ne prati postojece
propise o hrani, Sto predstavlja potencijalnu opasnost za ljudsko zdravlje.

Imajucéi u vidu napred navedeno, cilj i zadaci ispitivanja, u okviru ovog rada,
usmereni su na procenu rizika od razlic¢itih kontaminenata kod tradicionalne proiz-
vodnje hercegovackog prsuta.

Procena rizika radena je na osnovu ispitivanja hercegovackog prsuta na podru-
¢ju opstine Nevesinje. Rezultati ispitivanja su pokazali da proizvodnja prsuta nije
standardizovana, Sto se odrazilo na znatno variranje kvaliteta ispitivanih uzoraka
na senzorna svojstva. Procenom procesa tradicionalne proizvodnje hercegovackog
prsuta ustanovljeno je da postoji rizik u proizvodnji, ukoliko se ne postuju propisane
norme proizvodnje i prometa ovog proizvoda.

Na osnovu sagledavanja uslova proizvodnje, razlika u nacinu rada i dobijenih
rezultata, predlozene su odredene mere standardizovanja proizvodnje, koje ¢e u
buduénosti pomoci prilikom izrade proizvodacke specifikacije, odnosno registracije
hercegovackog prsuta i dobijanja oznake geografskog porekla.

Kljuéne rijeci: procjena rizika, hercegovacki prsut.

'Agencija za bezbjednost hrane Bosne i Hercegovine, dr Ante Staréevica bb, 88 000 Mostar,
Bosna i Hercegovina;

Fakultet zdravstvenih nauka Banja Luka, Petre Krece 13, 78 102 Banja Luka, Republika
Srpska;

STehnoloski fakultet Zvornik, Karakaj b. b., 75 400 Zvornik, Bosna i Hercegovina.

* Autor za kontakt: brenjo@fsa.gov.ba

RISK ASSESSMENT IN TRADITIONAL PRODUCTION
OF HERZEGOVINA HAM

Brenjo Dragan'*, Antoni¢ Bogoljub?, Gruji¢ Radoslav?®, Nedi¢ N. Drago?,
Deri¢ Zoran'

Production of traditional food products can pose safety problems in conditions
of individual family farms, which is very difficult to monitor. Traditional production

93



Zbornik kratkih sadrzaja / Book of Abstracts

of Herzegovina ham and other foods of animal origin intended for public consump-
tion, does not comply with existing regulations concerning food, which poses a po-
tential threat to human health.

Bearing in mind what we mentioned before, the aim and research tasks in this
paper are aimed at the risk assessment of different contaminants in the traditional
production of Herzegovina ham. Risk assessment is done on the basis of testing the
Herzegovina ham in the municipality of Nevesinje. The results showed that the pro-
duction of ham is not standardized, which resulted in considerable variability in the
quality of the tested samples on the sensory properties.

Assessment process of traditional production of Herzegovina ham found that
there is a risk in production unless you don’t follow the prescribed norms of produc-
tion and trade of this product.

From analysing of production conditions, the difference in the way of work
and given results, some measures have been proposed for the goal of standardizing
production, which will be helpfull during making manufacturing specifications, reg-
istration of Herzegovina ham and obtaining indications of geographical origin.

Key words: risk assessment, Herzegovina ham.

'Agency for food safety of Bosnia and Herzegovina, dr Ante Star¢evica bb, 88 000 Mostar,
Bosnia and Herzegovina;

Faculty of medical science Banja Luka, Petre Krece 13, 78 102 Banja Luka, Republika
Srpska;

*Technical faculty Zvornik, Karakaj b. b., 75 400 Zvornik, Bosnia and Herzegovina.

*Corresponding author: brenjo@fsa.gov.ba

94



Zbornik kratkih sadrzaja / Book of Abstracts

I1I-2

OSNOVNE ODLIKE SENZORNOG I HEMIJSKOG KVALITETA
» VISOCKE PECENICE*“*

Gani¢ Amir'*, Smajié¢ A.!, Lili¢ Slobodan?, Krvavica Marina®, Candek — Potokar
Marjeta’, Pejkovski Zlatko®

,,Visocka peCenica“ je suvomesnati proizvod od govedeg mesa (m. longissimus
dorsi), koji se tradicionalno, ve¢ decenijama proizvodi na podruc¢ju Visocke regije
(Bosna i Hercegovina). Poslednjih desetak godina ova proizvodnja poprima i indu-
strijsku dimenziju. Industrijalizacijom, tehnologija ,,Viso¢ke peCenice” u znacajnoj
mjeri je modifikovana, $to se u konacnici odrazava na sam kvalitet gotovog proiz-
voda.

Istrazivanje je imalo za cilj da jasno definiSe tehnoloske procese proizvodnje
tradicionale ,,VisoCke pecenice®, utvrdi i izvSi poredenje senzornog i hemijskog
kvaliteta uzoraka iz zanatske i industrijske proizvodnje. Za ispitivanje je koris¢eno
30 uzoraka iz zanatske radinosti i 20 uzoraka iz industrije.

Rezultati senzornih ispitivanja pokazali su da su uzorci iz zanatske radinosti u
proseku bolje ocenjeni od industrijskih. Od senzornih pokazatelja, najbolje je oce-
njena boja kod zanatskih, odnosno, miris kod industrijskih uzoraka. Nasuprot tome,
izgled preseka, kod prve, odnosno, konzistencija kod drugu grupe uzoraka, najlosije
su ocenjeni senzorni parametri.

Hemijska ispitivanja su pokazala da je u uzorcima zanatskih proizvodaca u pro-
seku ustanovljeno: vode 43,28 %, masti 20,73 %, proteina 28,21 %, NaCl-a 7,70 %
1 ukupnog pepela 8,79 %. S druge strane, kod uzoraka iz industrije ustanovljen je
slede¢i hemijski sastav: vode 40,99 %, 27,22 %, proteina 25,82 %, NaCl-a 4,96 % i
ukupnog pepela 5,82 %.

Kljucne rie¢i: ,,Visocka peCenica®, tradicionalna proizvodnja, senzorni i he-
mijski kvalitet.

Napomena: Istrazivanje je finansirano od strane Ministarstva poljoprivrede, vodoprivrede
i Sumarstva FBiH, Projekat: ,, Provodenje procedure za dobijanje oznake izvornosti ili geo-
grafskog porijekla za Visocku pecenicu i recenzija Prirucnika“, Broj: 04-14-256/08.

Poljoprivredno-prehrambeni fakultet, Sarajevo, Bosna i Hercegovina;

Institut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija;
3Veleudiliste ,,Marko Maruli¢*, Knin, Republika Hrvatska;

*Kmetijski institu Slovenije, Ljubljana, Republika Slovenija;

SFakultet poljoprivrednih nauka i hrane, Skoplje, Republika Makedonija.

* Autor za kontakt: ganicamir(@yahoo.com
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MAIN PROPERTIES OF SENSORY AND CHEMICAL QUALITY
OF ,,VISOCKA PECENICA“

Gani¢ Amir'*, Smaji¢ A.!, Lili¢ Slobodan2, Krvavica Marina®, Candek — Potokar
Marjeta?, Pejkovski Zlatko®

., VisoCka pecCenica™ is dried beef product (m. longissimus dorsi) which has
traditionally been produced for several decades in region of the town Visoko (Bosnia
and Herzegovina). In the last ten years, meat plants started with production of this
product.

Technology of production of ,,Visoc¢ka pecenica® in meat plants was modified,
which as a consequence had the modification of the quality of this product.

The aim of this investigation was to define clearly the traditional technology
and to compare sensory and chemical quality of ,,Visoc¢ka pecenica® with products
obtained in meat establishments. In study used were 30 samples of traditional product
and 20 samples of industrial product.

Results of sensory evaluation showed better quality of traditional product. The
colour of the tradional product and the odour of the industrial product were given the
highest scores. Despite that, the appearance of cross section of traditional products
and consistency of industrial products were given the lowest scores.

In the chemical analysis of the composition of traditional products the follow-
ing was established: moisture content of 43.28%, fat content 20.73%, protein content
28.21%, NaCl content 7.70% and total ash content 8.79%. In samples of industrial
products, moisture content was 40.99%, fat content 27.22%, protein content 25.82%,
NaCl content 4.96% and total ash content 5.82%.

Key words: ,,Visocka pecenica®, traditional production, sensory and chemical
quality

Note: This investigation was suported by Ministry of agriculture, water and wood managa-
ment of Bosnia and Herzegovina, no 04-14-256/08.

"University in Sarajevo, Faculty for agiculture and food, Sarajevo, Bosnia and Herzegovina;
nstitute of Meat, Hygiene and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia;

*University ,,Marko Maruli¢*, Knin, Republic of Croatia;

“Kmetijski in$titu Slovenije, Ljubljana, Republic of Slovenia;

SUniversity in Skoplje, Faculti for agriculture and food, Skoplje, Republic of Macedonia.

*Corresponding author: ganicamir@yahoo.com
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SENZORNI I NUTRITIVNI KVALITET TRAJNIH KOBASICA
PROIZVEDENIH U INDUSTRIJSKIM USLOVIMA

Kuzelov Aco', Pejkovski Zlatko!, Trajcova D.2, Mladenov M.}

U radu je ispitan senzorni i nutritivni kvalitet dve grupe trajnih ¢ajnih kobasica
proizvedenih na industrijski nacin. Prva grupa je proizvedena sa dodatkom nitritne
soli i GDL-a, a druga grupa sa dodatkom nitritne soli i starter kulture.

Analizom rezultata dobijenih u ovom ispitivanju utvrdeno je da bolji senzorni i
nutritivni kvalitet imaju ¢ajne kobasice proizvedene sa dodatkom GDL-a .

Kljucne reci: ¢ajna kobasica, industrijska proizvodnja, kvalitet.

'Poljoprivredni fakultet Univerziteta Goce Deléev u Stipu Republika Makedonija;

Fakultet za Poljoprivredne nauke i hranu Univerziteta Kiril i Metodij Skopje Republika
Makedonija;

3Mesna industrija i klanica Sveti Nikole Republika Makedonija.

*Autor za kontakt: kuzelovaco@yahoo.co.uk

SENSORY AND NUTRITIONAL QUALITY OF FERMENTED DRY
SAUSAGES PRODUCED IN INDUSTRIAL CONDITIONS

Kuzelov Aco'", Pejkovski Zlatko?, Trajcova D.3, Mladenov M.*

In this paper, results of the investigation of the sensory and nutritional quality
of two groups of dry sausages of tea type produced in industrial conditions, are pre-
sented. The first group was produced with the addition of the nitrite salt and the GDL
and the second group with the addition of nitrite salt and starter culture.

In the analysis of the results obtained in this study, better sensory and nutri-
tional quality were established in tea sausage produced with the addition of a GDL.

Key words: tea sausage, industrial production quality.

"University Goce Deléev, Agriculture Faculty in Stip Republic of Macedonia;

2University Goce Deléev, Faculty for agriculture and food of University Kiril and Metodij,
Skopje Republic of Macedonia;

3Meat industry Sveti Nikole Republic of Macedonia.

*Corresponding author: kuzelovaco@yahoo.co.uk
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SADRZAJ MASTI, HOLESTEROLA I MASNOKISELINSKI PROFIL
U SUVOMESNATIM PROIZVODIMA OD SVINJSKOG MESA

Vrani¢ Danijela'”, Trbovi¢ Dejana!, Milanovi¢-Stevanovi¢ Mirjana!, Sai¢i¢
Snezana!, Zagorac Spomenka?, Matekalo-SverakVesna!, Spiri¢ Aurelija!

Meso i proizvodi od mesa, kao izvori nutritivno vrednih sastojaka, predstav-
ljaju namirnice koje imaju veoma znacajno mesto u ishrani ljudi. Medutim, pored
visokog sadrzaja proteina, minerala i vitamina, ove namirnice sadrze i masti sa zna-
¢ajnim udelom zasi¢enih masnih kiselina. Prema podacima iz literature, dugotraj-
no prekomerno konzumiranje takvih proizvoda predstavlja znacajan faktor rizika
za nastanak ateroskleroze i kardiovaskularnih oboljenja. U tom pogledu, poseban
znacaj imaju proizvodi od mesa podvrgnuti termickim procesima, u tehnoloske ili
kulinarske svrhe, kada je moguce formiranje Stetnih produkata oksidacije masti, ma-
snih kiselina i holesterola. Objavljeni podaci o sadrzaju i sastavu masti kao i koli¢ini
holesterola u razli¢itim vrstama mesa i proizvodima od mesa pokazuju veliku vari-
jabilnost, koja je naj¢esce povezana sa genetskim faktorima, ishranom zivotinja,
ali i tehnologijom obrade i prerade mesa. Poznavanje ovih nutritivnih parametara,
potrosacima omogucava izbalansirano konzumiranje proizvoda od mesa sa ostalim
namirnicama, u skladu sa principima pravilne ishrane.

Cilj naseg rada je bio da se u visokokvalitetnim suvomesnatim proizvodima
od svinjskog mesa, koji se tradicionalno konzumiraju na nas§im prostorima i imaju
znacajan izvozni potencijal, odredi prosecan sadrzaj masti, masnokiselinski sastav i
sadrzaj holesterola. Ispitane su Cetiri vrste proizvoda od mesa, iz tri razlicite proiz-
vodne partije — suva prsuta, suvi vrat, budola i panceta.

Sadrzaj ukupnih masti odreden je standardnom SRPS ISO metodom, sastav
masnih kiselina gasnom hromatografijom na aparatu GC/FID Shimadzu 2010, dok je
sadrzaj holesterola odreden tecnom hromatografijom na aparatu HPLC Waters 2695
Separation modul/PDA.

Rezultati ispitivanja pokazuju da je prosean sadrzaj ukupne masti najmanji
u suvoj prsuti (6,05%), a najvec¢i u panceti (43,81%). U suvom vratu je utvrdeno
23,29%, a u budoli 25,71% masti. Razlike u utvrdenom sadrzaju masti su ocekivane,
s obzirom na prirodno razli¢it sadrzaj masti u mesu i mesnatoj slanini, kao polaznim
sirovinama. Sadrzaj holesterola u ovim proizvodima je bio 45,62 mg/100 g (pan-
ceta), 65,32 mg/100 g (budola), 70,31 mg/100 g (suvi vrat) i 77,68 mg/100 g (suva
prsuta). Imajuci u vidu preporuke o maksimalnom unosu holesterola hranom od 300
mg dnevno, moze se re¢i da povremena upotreba umerenih koli¢ina ovih suvomes-
natih proizvoda, za zdrave osobe, ne predstavlja zdravstveni rizik.

Sa aspekta masnokiselinskog sastava lipida u ispitivanim proizvodima, najveci je
udeo mononezasi¢enih masnih kiselina (od 46,15%, panceta do 51,31%, suva prsuta).
Sadrzaj ukupnih zasi¢enih masnih kiselina kod suvog vrata je iznosio 44,03%, budole
43,42%, pancete 41,79% i suve prsute 39,76%. Sadrzaj ukupnih polinezasi¢enih mas-
nih kiselina je iznosio od 8,77% (suva prsuta) do 10,63% (panceta).
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S obzirom da je u oceni nutritivnog kvaliteta lipida, pored utvrdenih koli¢ina,
bitan i odnos (n-6) i (n-3) polinezasi¢enih masnih kiselina (PNMK), kao i odnos
polinezasic¢enih i zasi¢enih masnih kiselina (P/S indeks), u proizvodima su odredeni
i ovi odnosi. Odnos n-6/n-3 polinezasi¢enih masnih kiselina se kretao od 12,69 do
19,79, sto je u skladu sa podacima iz literature za ovu grupu proizvoda od mesa i
posledica je pre svega nacina uzgoja i ishrane zivotinja. Odnos polinezasi¢enih i
zasi¢enih masnih kiselina (P/S indeks) je iznosio 0,18 (suva prsuta); 0,19 (suvi vrat);
0,20 (budola) i 0,21 (panceta).

Kljucne rec¢i: ukupna mast, holesterol, masnokiselinski profil, suvomesnati
proizvodi.

Institut za higijenu i tehnologiju mesa, Kacanskog 13, Beograd, Republika Srbija;
*Delikos d.o.0., Partizanski put 515a, Sopot, Republika Srbija.

* Autor za kontakt: daniv@inmesbgd.com

CHOLESTEROL AND FAT CONTENT AND FATTY ACID
PROFILE IN DRY PORK MEAT PRODUCTS

Vrani¢ Danijela'”, Trbovi¢ Dejana!, Milanovi¢-Stevanovi¢ Mirjana!, Sai¢i¢
Snezana!, Zagorac Spomenka?, Matekalo-SverakVesna!, Spiri¢ Aurelija!

Meat and meat products, as sources of nutritionally valuable ingredients, repre-
sent foodstuffs which are very important in human consumption. However, in addi-
tion to high content of proteins, minerals and vitamins, these foodstuffs contain also
fats with significant share of saturated fatty acids. According to literature data, long
term excessive consumption of such products is significant risk factor in incidence
of atherosclerosis and cardio-vascular diseases. In that regard, especially important
are heat treated meat products, subjected to heat processes either in technological or
culinary purposes, which can lead to forming of harmful products of the fat oxida-
tion, fatty acids and cholesterol. Published data on composition and content of fat,
as well as quantity of cholesterol in different types of meat and meat products, show
high variability, most often associated with genetic factors, animal nutrition, but also
meat treatment and processing technology. Knowledge of these nutritive parameters
enables the consumers to balance consumption of meat products with other food-
stuffs, according to principles of correct nutrition.

Objective of our work was, in high quality dry pork meat products, which are
traditionally consumed in our country and have considerable export potential, to de-
termine average content of fat, fatty acid composition and cholesterol content. Four
types of meat products were analyzed, from three different production batches - dry
pork ham (prsuta), dry pork neck, budjola sausage and pancetta bacon.

Content of total fats was determined by using the standard SRPS ISO method,
composition of fatty acids by using gas spectrophotometry on apparatus GC/FID
Shimadzu 2010, whereas the cholesterol content was determined by liquid chroma-
tography on apparatus HPLC Waters 2695 Separation module/PDA.
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Research results show that average content of total fats was the lowest in dry
pork ham-prsuta ham (6.05%), and the highest in pancetta bacon (43.81%). In dry
pork neck value of 23.29% was established, and in budjola sausage 25.71% of fat.
Differences in established content of fat were expected, considering the naturally oc-
curring differences in fat content in meat and meaty bacon, as initial raw materials.
Cholesterol content in these products was 45.62 mg/100 g (pancetta), 65.32 mg/100
g (budjola), 70.31 mg/100 g (dry pork neck) and 77.68 mg/100 g (dry pork ham—pr-
suta). Considering recommendation on maximum intake of cholesterol through food
of 300 mg per day, it can be said that moderate consumption of these dry meat prod-
ucts, does not pose any health risk or hazard for health persons.

From the aspect of fatty acid composition of lipids in examined products, the
share of monounsaturated fatty acids was the highest (from 46.15%, pancetta to
51.31%, dry prsuta ham). Content of total saturated acids in dry pork neck was
44.03%, of budjola 43.42%, pancetta 41.79% and dry prsuta ham 39.76%. Content
of total polyunsaturated fatty acids ranged from 8.77% (dry prsuta ham) to 10.63%
(pancetta).

Considering that in the assessment of nutritive quality of lipids, in addition to
determined quantities, also very important ratio of (n-6) and (n-3) poly unsaturated
fatty acids (PUFA), as well as ratio between poly unsaturated and saturated fatty
acids (P/S index), were determined in the products.The ratio between n-6/n-3 poly
unsaturated acids ranged from 12.69 to 19.79, which is in accordance with literature
data for this group of products and is consequence primarily of the animal farm-
ing method/system and animal nutrition. The ratio between poly unsaturated and
saturated acids (P/S index) was 0.18 (dry prsuta ham); 0.19 (dry pork neck); 0.20
(budjola) and 0.21 (pancetta).

Key words: total fat, cholesterol, fatty acid profile, dry meat products.

nstitute of Meat Hygiene and Technology, Kac¢anskog 13, Belgrade, Republic of Serbia;
2Delikos d.o.0., Partizanski put 515a, Sopot, Republic of Serbia.

*Corresponding author: daniv@inmesbgd.com
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III-5

KVANTITATIVNA ANALIZA POLICIKLICNIH AROMATICNIH
UGLJOVODONIKA U DIMLJENIM MESNIM PROIZVODIMA

Lisitsyn Andrey B.", Yushina Yuliya C.!, Kulikovsky Andrey V.!

Asortiman hrane koja se konzumira se stalno povecava, prosiruje, i menja se
obrazac ishrane. Nove tehnologije se uvode u proizvodnju, skladistenje i distribuciju
proizvoda, $to utice na povecanje spektra koriS¢enja, kao i koli¢ine hemijskih kom-
ponenti koje se koriste.

Hrana se moze smatrati bezbednom ako nema toksi¢ni, kancerogeni, terato-
geni, mutageni ili neki drugi nepovoljni uticaj na ljudski organizam, ukoliko se unosi
u uobicajenim koli¢inama. Mnogi predstavnici grupe policiklicnih aromati¢nih
ugljovodonika — polycyclic aromatic hydrocarbons (PAH) imaju izrazito kanceroge-
ni efekat. Trenutno, oko 17 jedinjenja koja se mogu ubrojiti u grupu PAH jedinjenja
je poznato. Predstavnici ove grupe jedinjenja se mogu naci u izduvnim gasovima,
proizvodima sagorevanja rerni i toplana, duvanu i dimu koji se koristi u mesnoj in-
dustriji, prisutni su u vazduhu, zemljistu i vodi.

Ispitivanja izvedena pocetkom 90-tih u Nemackoj su pokazala da se najvecéa
koli¢ina citavog spektra PAH unosi u ljudski organizam kroz hranu, ukljucujuéi
dimljene proizvode. Medu PAH jedinjenjima, benzo(a)piren se smatra najaktivnijim
kancerogenim jedinjenjem koje se ubraja u prvu grupu najopasnijih jedinjenja, i nje-
gov unos u organizam moze imati lokalni i sistemski kancerogeni efekat.

Izvedena su eksperimentalna ispitivanja kvantitativnog odredivanja benzo(a)pi-
rena u dimljenim proizvodima od mesa koris¢enjem metode visokoefikasne tecne
hromatografije (HPLC) sa fluometrijskom detekcijom. Ispitivana je dinamika sadr-
zaja rezidua benzo(o)pirena u dimljenim mesnim proizvodima, uzimajuéi u obzir
recepturu, tehnoloski postupak i dimljenje, kao i materijale koji se koriste za pa-
kovanje proizvoda.

Kljucne reci: kancerogene supstance, policikli¢ni aromati¢ni ugljovodonici
(PAH), benzo(a)piren, visoko efikasna te¢na hromatografija
(HPLCQ).

!GNU Sveruski nau¢noistrazivacki institut za meso V.M. Gorbatov of Rosselkhozacademi,
Talalikhina 26, Moskva, Ruska federacija.

* Autor za kontakt: vniimp@vniimp
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QUANTITATIVE ANALYSIS OF POLYCYCLIC AROMATIC
HYDROCARBONS IN SMOKED MEAT PRODUCTS

Lisitsyn Andrey B.", Yushina Yuliya C.!, Kulikovsky Andrey V.!

At the present time the range of foods being consumed is continually extend-
ing, and the pattern of nutrition is changing. New technologies are introduced into
production processes, storage and distribution of products, the spectrum of use and
the amount of chemical components are increasing.

The foods can be considered safe if they have no toxic, carcinogenic, tera-
togenic, mutagenic or other unfavorable effect on human organism when they are
consumed in usual quantities. Many representatives of the class of polycyclic aro-
matic hydrocarbons (PAH) have pronounced carcinogenic effects. Presently, about
17 compounds that can be attributed to the group of PAH compounds are known. The
representatives of this group of compounds are found in exhausts of engines, burning
products of ovens and heating plants, tobacco and curing smoke, they are present in
air, soil and water.

The investigations carried out in the early 1990 in Germany have shown that
the largest amount of the whole spectrum of PAH are introduced into humans’ organ-
ism with foods, smoked products included. Among PAH benzo(a)pyrene is consid-
ered as the most active carcinogenic compound that can be attributed to the first class
of danger and if entering the organism, it has both local and systemic carcinogenic
effect.

The experimental investigations were carried out for the quantitative determi-
nation of benzo(a)pyrene in smoked meat products by the method of high power lig-
uid chromatography (HPLC) with fluorometric detection. The dynamics of the con-
tents of benzo(a)pyrene residues in smoked meat products, taking into consideration
recipe, technological process and smoking, packaging materials has been studied.

Key words: carcinogenic substances, polycyclic aromatic hydrocarbons (PAH),
benzo(a)pyrene, high power liquid chromatography (HPLC).

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation.

*Corresponding author: vniimp@vniimp
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I1I-6

SENZORSKE OSOBINE ,,LEVACKE* KOBASICE
PROIZVEDENE NA TRADICIONALAN NACIN

Karan Dragica!”, Veskovi¢-Morac¢anin Slavica'!, Babi¢ Jelena!, Okanovi¢ Porde?,
Dzini¢ Natalija’, Jokanovi¢ Marija®, Parunovi¢ Nenad'

U radu je postavljen zadatak da se ispitaju senzorske osobine ,,levacke® koba-
sice, izradene u skladu sa tradicionalnim na¢inom proizvodnje. Kobasice su proizve-
dene u tri ponavljanja, tj. fermentacije: prva fermentacija — IF (kobasice proizvedene
u prve tri nedelje septembra); druga fermentacija — IIF (kobasice proizvedene u prve
tri nedelje oktobra); treca fermentacija — IIIF kobasice proizvedene u poslednjoj ne-
delji oktobra i prvoj polovini novembra).

Pomocu kvantitativnog deskriptivnog testa, na skali intenziteta od 1-10, anal-
izirano je jedanaest senzorskih svojstava ovih kobasica (boja, izgled preseka, koher-
entnost — povezanost misi¢nog i masnog tkiva, miris, kvalitet masnog tkiva, kiselost,
soc¢nost, neznost, ukus, naknadni ukus i ukupna prihvatljivost). Boja i ¢vrstoc¢a koba-
sica su odredeni instrumentalnim metodama. Boja je merena aparatom Chromameter
CR-400, po CIE L*, a*, b* sistemu, a ¢vrstoca aparatom Instron 4301, odredivanjem
sile presecanja i penetracije.

Ukupna prihvatljivost ,,levacke kobasice iz trece fermentacije (8,00 £ 0,00),
proizvedene u poslednjoj nedelji oktobra i prvoj polovini novembra, bolje je ocen-
jena od ukupne prihvatljivosti ,,levacke* kobasice iz prve fermentacije (5,20 = 0,45)
proizvedene u prve tri nedelje septembra, a razlika je bila statisti¢ki veoma znacajna
(p <0,001). Poredenjem ukupne prihvatljivosti ,,levacke kobasice iz tre¢e ferment-
acije (8,00 £ 0,00) i ,,levacke* kobasice iz druge fermentacije (6,90 + 0,22) proizve-
dene u prve tri nedelje oktobra, razlika je takode bila statisticki veoma znacajna (p
< 0,001). Rezultati instrumentalnih analiza boje i ¢vrstoce ,,levacke* kobasice su u
skladu sa rezultatima senzorske ocene. U radu je potvrdeno da se najbolja senzorska
svojstva ,,levacke* kobasice postizu u kasnu jesen, Sto se podudara sa periodom go-
dine kada se u nasim krajevima proizvodila i proizvodi ova vrsta kobasice.

Kljucne reci: ,levacka“ kobasica, senzorska analiza, instrumentalna analiza
boje i teksture.

Napomena: Prezentovani rezultati su deo istrazivackog projekta: “Tehnoloske i protek-
tivne osobine autohtonih sojeva bakterija mlecne kiseline, izolovanih iz tradicionalno fer-
mentisanih kobasica i mogucnost njihove primene u industriji mesa” finansiran od strane
Ministarstva nauke, Republike Srbije (broj projekta: 20127)

Institut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija;
Ynstitut za prehrambene tehnologije, Bulevar Cara Lazara 1, 21 000 Novi Sad, Republika
Srbija;

3Tehnoloski Fakultet, Univerzitet u Novom Sadu, Bulevar Cara Lazara 1, 21 000 Novi Sad,
Republika Srbija.

*Autor za kontakt: dragica@inmesbgd.com
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SENSORY PROPERTIES OF TRADITIONALLY FERMENTED
, LEVACKA“ SAUSAGE

Karan Dragica', Veskovi¢-Moracéanin Slavica', Babi¢ Jelena', Okanovi¢ Porde?,
Dzini¢ Natalija®, Jokanovi¢ Marija®, Parunovi¢ Nenad!

The authors set the task to determine sensory properties of ,,Levacka“ sausage,
manufactured in a traditional way. Sausages were produced in three intervals: Sep-
tember (the (first fermentation — IF), October (the second fermentation - IIF) and
November (the third fermentation — I1IF).

Using quantitative descriptive test, with grading scale from one to ten, eleven
sensory properties of sausages were assessed (colour, surface cut, consistency — in-
terconnection/coherence of meat and fatty tissue, smell, fatty tissue quality, acidity,
juiciness, tenderness, taste, after taste and overall acceptability). Colour and firmness
of the sausages was determined instrumentally. Colour was measured using Chro-
mameter CR-400 (Minolta Co. Ltd.) (CIE L*, a*, b* system), while the firmness was
measured by Instron 4301 (determination of cutting and penetration forces).

The overall acceptability of ,,Levacka* sausage in the third fermentation (8.00
+ 0.00) was better than in the first (5.20 & 0.45) or the second fermentation (6.90 +
0.22), and the difference established was highly statistically significant (p <0.001).
The results of instrumental analyses of colour and firmness are in agreement with the
results of the sensory evaluation.

Key words: ,,Levacka* sausage, sensory analysis, instrumental analysis of col-
our and firmness.

Note: The results presented in this paper are performed within research of the project Tech-
nological and protective properties of autochthonous strains of lactic acid bacteria, isolated
from traditional fermented sausages and the possibility of their application in meat indu-
stry”, funded by Ministry of research, Republic of Serbia (number of project: 20127).

"nstitute of Meat Hygiene and Technology, Kaé¢anskog 13, 11 000 Belgrade, Republic of
Serbia;

Unstitute of Food Technologies, Bul. Cara Lazara 1, 21 000 Novi Sad, Republic of Serbia;
Faculty of Technology, University of Novi Sad, Bulevar Cara Lazara 1, 21 000 Novi Sad,
Republic of Serbia.

*Corresponding author: dragica@inmesbgd.com
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II1-7

SENZORSKA PRIHVATLJIVOST SREMSKE KOBASICE
IZRADENE OD MESA SVINJA RAZLICITE STAROSTI

Zivkovi¢ Dusan!, Tomovi¢ Vladimir?, Perunovi¢ Marija!, Staji¢ Slavisa!,
Stanisi¢ Nikola®, Bogi¢evi¢ Natasa!

Suve fermentisane kobasice su jedna od najcenjenijih grupa proizvoda od me-
sa. Specificni ambijentalni uslovi nametali su tehnologiju proizvodnje, koja je ostala
gotovo nepromenja do dana$njih dana. Ovi proizvodi poseduju specifi¢ne, nekada
jedinstvene senzorne karakteristike. Jedan od najpoznatijih proizvoda, iz ove grupe,
u nasoj zemlji je sremska kobasica. Tradicionalno se sremska kobasica proizvodila
od mesa kasnostasnih rasa svinja koje su klane starije od 12 meseci, a koje su to-
kom proslih decenija, zbog poznatih razloga, potisnute od strane plemenitih rasa i
njihovih meleza. Danas se kao sirovina koristi meso tovljenika starih oko 6 meseci,
kao i svinja starijih od 12 meseci.

Ukus i miris suSenih i fermentisanih proizvoda formiraju se, izmedu ostalog,
aktivnos¢u endogenih proteinaza, peptidaza i lipaza, a poznato je da su njihov nivo i
aktivnost uslovljeni staros¢u svinja. Intenzitet i postojanost boje, takode vazan sen-
zorni parametar kvaliteta fermentisanih kobasica, u tesnoj je vezi sa bojom mesa
koje je koris¢eno kao sirovina, a tekstura proizvoda rezultat je slozenih uticaja od
kojih se mogu istaci: sastav i kvalitet masnog tkiva, dinamika i intenzitet promena
pH vrednosti, kao i razvijenost vezivnotkivnih komponenti sirovine.

U radu je ispitivan je uticaj starosti svinja, na biohemijske i senzorne parametre
sremske kobasice, tokom proizvodnje i tromesecnog skladiStenja. U ispitivanjima su
koriS¢eni meso i masno tkivo: svinja rase §vedski landras, i to Sestomesec¢nih tovlje-
nika (A) i krmaca starih 12 meseci izlu€enih iz priploda (B).

Biohemijske promene u kobasicama izradenim od mesa svinja starosti od 6
i 12 meseci, u osnovi se malo razlikuju. Dinamika pH vrednosti i sadrzaja neprot-
einskog azota (NPN) pokazuje veoma sli¢ne tendencije, kao i elektroforetski profili
sarkoplazmatskih i miofibrilarnih proteina. Uticaj starosti svinja na senzorne karak-
teristike ispitivanih varijanti sremske kobasice je izrazen. Kobasice varijante A imale
su bolji spoljasnji izgled i teksturu, u odnosu na B, 14, 60. 1 105. dana ogleda. Boja
proizvoda A bila je takode bolja tokom ispitivanja. U pogledu ukusa i mirisa vari-
janta A je 14. dana bila inferiorna, ali su se tokom skladiStenja ukus i miris ove vari-
jante poboljsavali, za razliku od varijante B kod koje su se ukus i miris pogorsavali.
Kobasice varijante A su znacajno svetlije su na preseku (P < 0,05). Na povrsini i na
preseku kobasica varijante A, utvrdeno je i statisticki znacajno vece ucesée crvene
boje (a"), u odnosu na varijantu B.

Kljucne reci: sremska kobasica, senzorni kvalitet, starost svinja.

Napomena: Rad je finansiran iz sredstava projekta 46009 i 46010 Ministarstva za nauku i
Tehnoloski razvoj Republike Srbije.
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'Univerzitet u Beogradu, Poljoprivredni fakultet, Nemanjina 6, 11 080 Zemun, Republika
Srbija;

2Univerzitet u Novom Sadu, Tehnoloski fakultet, Cara lazara br. 1, 21 000 Novi Sad, Repub-
lika Srbija;

*Institut za Stocarstvo, Autoput br. 16, 11 080 Zemun, Republika Srbija.

*Autor za kontakt: dule33@agrif.bg.ac.rs

SENSORY ACCEPTABILITY OF SREMSKA SAUSAGE MADE
FROM THE MEAT OF PIGS OF VARIOUS AGE

Zivkovi¢ Dusan', Tomovi¢ Vladimir?, Perunovi¢ Marija', Staji¢ Slavisa,
Stanisi¢ Nikola®, Bogi¢evi¢ Natasa'

Dry fermented sausages are one of the most valued groups of meat products.
Specific environmental conditions dictated the production technology, which has re-
mained mostly unchanged until the present day. These products possess specific,
sometimes unique sensory characteristics. One of the most famous products in our
country, belonging to this group, is sremska sausage. Traditionally, sremska sausage
was made from the meat of late maturing pig breeds that were slaughtered above
12 months of age and which, during the last decades, for well-known reasons, were
suppressed by modern breeds and their crossbreeds. Today, the pork of pigs about
six months of age, as well as pigs older than 12 months, is used for sausage produc-
tion.

The taste and odor of dry and fermented products are formed, among other
things, by the activity of endogenic proteinases, peptidases and lipases, and it is
well-known that their levels and activity are conditioned by the age of pigs. Colour
intensity and stability, another important sensory parameter indicating the quality of
fermented sausages, is closely linked to the colour of meat that was used in produc-
tion, while the texture is a result of complex influences, including: the composition
and quality of fatty tissue, dynamics and intensity of pH value changes and the pres-
ence of connective tissue in the fresh meat.

This paper examines the impact of pig age on biochemical and sensory para-
meters in sremska sausage during production and a three-month storage period. Meat
and fatty tissue used in the experiments were from: Swedish Landrace, more specifi-
cally six-month old pigs (A) and 12-month old cull sows (B).

Biochemical changes in sausages made from the meat of pigs between six and
12 months of age basically differed only slightly. The dynamics of pH value and
the content of non-protein nitrogen (NPN) showed similar tendencies, as well as
the electrophoretic profiles of sarcoplasmic and myofibrillar proteins. The impact
of pig age on sensory characteristics of sremska sausage was pronounced. Variant A
sausages had the best appearance and texture when compared to variant B on days
14, 60 and 105 of the experiment. The colour of product A was also more appealing
during the experiment. As for taste and aroma, variant A was inferior on day 14, but
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during storage, the taste and aroma of this variant improved, unlike those of variant
B, in which these parameters deteriorated. Variant A sausages had a much lighter
cross-section (P<0.05). On the surface and the cross-section of variant A there was a
statistically significant greater participation of red colour (a*), than in variant B.

Key words: sremska sausage, sensory quality, pig age.

Note: This paper was financed by funds from projects 46009 and 46010 of the Serbian Min-
istry of Science and Technological Development.

'University of Belgrade Faculty of Agriculture, Nemanjna 6, 11 080 Zemun, Republic of
Serbia;

2University of Novi Sad, Faculty of Technology, Cara Lazara 1, 21 000 Novi Sad, Republic
of Serbia;

*Institute of Animal Husbandry, Autorput 16, 11 080 Zemun, Republic of Serbia.

*Corresponding author: dule33@agrif.bg.ac.rs
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I1I-8

STANDARDIZACIJA KVALITETA I BEZBEDNOSTI
TRADICIONALNIH FERMENTISANIH KOBASICA

Petrovi¢ Ljiljana'*, Dzini¢ Natalija', Ikoni¢ Predrag?, Tasi¢ Tatjana?,
Tomovi¢ Vladimir!

Tradicionalni proizvodi od mesa u tipu fermentisanih suvih kobasica, sa odre-
denog geografskog podrucja Srbije, proizvode se uglavnom u seoskim domacinstvi-
ma, prema iskustvu i tradicionalnoj tehnologiji. Brojni faktori uticu na kvalitet final-
nih proizvoda, a varijabilnost kvaliteta limitira moguénost postizanja veceg obima
proizvodnje i u¢esc¢a ovih proizvoda na inostranom trzistu.

U ovom radu predocene su specifi¢nosti izrade fermentisanih suvih kobasica
(Petrovacke kobasice) i zahtevi koje treba ostvariti pri standardizaciji proizvodnje
tradicionalnih kobasica u kontrolisanim uslovima, radi ocuvanja karakteristicnih
svojstava i vrhunskog kvaliteta. Da bi se taj cilj postigao potrebno je potpuno objas-
niti fizicko-hemijske, biohemijske i mikrobioloske promene u toku spontane fermen-
tacije ovih proizvoda u tradicionalnoj proizvodnji, a potom preneti uo¢ene modele
fermentacije, suSenja i zrenja u kontrolisane uslove proizvodnje.

Kljuéne reci: tradicionalni proizvodi, geografsko poreklo, fermentisane suve
kobasice, standardizacija kvaliteta.

'Tehnoloski fakultet, Bulevar cara Lazara 1, 21 000 Novi Sad, Republika Srbija;
YInstitut za prehrambene tehnologije, Bulevar cara Lazara 1, 21 000 Novi Sad, Republika
Srbija.

*Autor za kontakt: ljiljapet@uns.ac.rs

QUALITY AND SAFETY STANDARDIZATION
OF TRADITIONAL FERMENTED SAUSAGES

Petrovi¢ Ljiljana'", Dzini¢ Natalija!, Ikoni¢ Predrag?, Tasi¢ Tatjana?,
Tomovi¢ Vladimir'

Traditional meat products, dry fermented sausages, which are coming from par-
ticular geographic areas of Serbia, are mainly produced in rural households, accord-
ing to experience and traditional technology. The quality of final products is affected
by numerous factors. Variability of this quality limits the possibility for achieving
higher production rates and presence of these products at foreign markets.

This paper represents the specifics of traditional dry-fermented sausages (Pe-
trovska klobasa) production process and requests which have to be accomplished
during this standardization in controlled conditions, aiming to preserve specific
properties and superior quality. In order to achieve this goal it is necessary to fully
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understand physicochemical, biochemical and microbiological changes during spon-
taneous fermentation of these products in traditional manufacturing process, and
then transferred the perceived models of fermentation, drying and ripening in con-
trolled production conditions.

Key words: traditional products, protected designation of origin, dry ferment-
ed sausages, standardization quality.

'Faculty of Technology, Bulevar cara Lazara 1, 21000 Novi Sad, Republic of Serbia;
Institute For Food Technology, Bulevar cara Lazara 1, 21000 Novi Sad, Republic of Serbia.

*Corresponding author: ljiljapet@uns.ac.rs
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TRADICIONALNA TEHNOLOGIJAS PROIZVODNJE DOMACE
KOBASICE U OKOLINI PRESPANSKOG JEZERA U MAKEDINIJI

Radevska Marijana'”, Stojanovski Mitre', Kuzelov Aco?, Sambevska Katerina',
Kocovska Marija!

Tradicionalne domace kobasice koje se proizvode u domacistvima u okolini
Prespanskog jezera u Makedoniji, poznate su pod imenom ,,Jukanke ili lukanice”.
Domace kobasice — lukanke su izradene od govedeg mesa (20%) svinjskog mesa
(75%), 1 ¢vstog masnog tkiva (5%), soli za salamurenje, mlevene slatke i ljute crvene
paprike, crnog bibera i przenog praziluka.

Usitnjavanjem govedeg, svinjskog mesa i ¢vstog masnog tkiva vrsi se u masini
za usitnjavanje mesa. Nadev se spravlja ru¢nim mesanjem u velikom sudu, uz do-
davanje soli za salamurenje i za¢ina. Praziluk koje se dodaje nadevu prethodno se
termiCki obraduje. Posle postizanja potrebne izjedna¢nosti mesa i za¢ina, nadev ko-
basice se ru¢no puni u tanka svinjska creva.

Kobasice se oblikuju u obliku potkovice. Nakon punjenja ostavljaju se da pro-
suSe 2-3 dana, a nakon toga se dime u klasi¢nim pusnicama 6 ¢asova. Nakon dim-
ljenja kobasice se suse na promajnom mestu u trajanju od 5-6 dana.

Kljucne reci: lukanice, tradicionalne domace kobasice, govede i svinjsko me-
so, praziluk.

"Univerzitet Sveti Kliment Ohridski, Fakultet biotehni¢kih nauka, Partizanska b. b., 7000
Bitola, Republika Makedonija; 5
?Zemjodelski fakultet, Goce Deléev 89, 2000 Stip, Republika Makedonija.

* Autor za kontakt: marijana.radevska@gmail.com

TRADITIONAL PRODUCTION TECHNOLOGY OF NATIONAL
SAUSAGE AROUND PRESPA LAKE IN MACEDONIA

Radevska Marijana'”, Stojanovski Mitre!, Kuzelov Aco?, Sambevska Katerina',
Kocovska Marija'

Traditional sausages produced in households in the area of Prespan Lake in
Macedonia, are known as the ,,lukanke or lukanice”. Homemade sausages - lukanki
are made of beef (20%), pork meat (75%), and fat (5%), curing salt, ground sweet
and hot red pepper, black pepper and fried leek.

Grinding of beef, pork and fat are done in grinder machine. Mixture is manu-
ally mixed in a court and is added curing salt and spices. Leek that is added is pre-
heated. After mixing the meat and the spices, mixture is manually filled in the pig
intestines.
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The form of the handmade sausages is shaped in a horseshoe. After filling sau-
sages are left first to dry during a period of 2-3 days, followed by smoking in tra-
ditional smokehouse for a period of six hours. After smoking sausages are dried.
Drying is done on drafty place for a period of 5-6 days.

Key words: Lukanke, traditional sausages, beef and pork meat, leek.
"University of Sv Kliment Ohridski, Faculty of biotechnical sciences, Partizanska b. b., 7000
Bitola, Republic of Macedonia;

ZFaculty of agriculture, Goce Deléev 89, 2000 Stip, Republic of Macedonia.

*Corresponding author: marijana.radevska@gmail.com
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I11-10

PROMENA BOJE PETROVACKE KOBASICE TOKOM SUSENJA I
ZRENJA U TRADICIONALNIM USLOVIMA PROIZVODNJE

Savati¢ Snezana'”, Petrovi¢ Ljiljana', Jokanovi¢ Marija', Tasi¢ Tatjana?,
TIkoni¢ Predrag?, Tomovi¢ Vladimir!, Dzini¢ Natalija!, Soji¢ Branislav'

U radu su ispitane promene boje Cetiri grupe Petrovackih kobasica (Al, A2,
B1 i B2), suvih fermentisanih kobasica, tokom suSenja i zrenja u tradicionalnim
uslovima proizvodnje. Ispitani uzorci kobasica su proizvedeni po istoj recepturi u
domacinstvu od krtog svinjskog mesa i ¢vrstog masnog tkiva, uz upotrebu kuhinjske
soli, mlevene zacinske paprike i drugih prirodnih za¢ina. Kobasice A grupe su proiz-
vedene od toplog, a kobasice B grupe od ohladenog mesa, pri ¢emu su kobasice Al
i B1 grupe napunjene u prirodni, a A2 i B2 grupe u vestacki omotac.

Boja i odzivost boje na preseku izradenih kobasica ocenjena je senzorno, a
instrumentalno su utvrdeni pokazatelji boje ( L*-svetlo¢a; a*-udeo crvene boje; b'-
udeo Zute boje) uredajem Minolta i to: 2, 4, 6, 9, 12, 15, 30, 60. 1 90. dana od dana
proizvodnje.

Instrumentalno odredena boja na preseku ispitanih kobasica 2. dana proizvod-
nje (nakon 1 dana dimnjenja), kretala se u intervalu od 38,96 (B2) do 42,86 (B1)
za vrednost svetlo¢e (L*), odnosno od 27,50 (B1) do 33,14 (A2) za vrednost udela
crvene boje (a*) 1 od 29,77 (B2) do 34,46 (A1) za vrednost udela zute boje (b*).
Utvrdene razlike, ni kod jednog ispitanog pokazatelja, nisu statisticki znacajne (P >
0,05), osim za udeo crvene boje koji je bio stastisticki visoko znacajno veéi na pre-
seku kobasica A2 grupe u odnosu na B1 grupu (P <0,01).

Tokom procesa susenja i zrenja svetloca (L *) kobasica se smanjivala, a na kraju
procesa tj. 90. dana suSenja i zrenja, kada su kobasice bile spremne za konzumiranje,
na preseku svih ispitanih kobasica utvrdeno je visoko statisticki znacajno smanjenje
(P < 0,01) svetlo¢e boje, odnosno nastajanje tamnije boje na preseku kobasica u
odnosu na boju nadeva na pocetku procesa proizvodnje. Vrednosti svetloce (L *) kre-
tale su se u rasponu od 29,61 (B1) do 34,43 (A2). Takode, na kraju procesa susenja
i zrenja utvrdeno je visoko statisticki znacajno smanjenje (P < 0,01) udela crvene i
zute boje. Udeo crvene boje (a*) kretao se u rasponu od 18,68 (B1) do 25,72 (A2),
dok je udeo zute boje (b*) iznosio od 13,68 (B1) do 23,09 (A2). Kobasice Al grupe
imale su na preseku, 90. dana suSenja i zrenja visoko statisticki znacajno veéi (P <
0,01) udeo crvene boje i statisticki znac¢ajno veci (P < 0,05) udeo zute boje od koba-
sica B1 1 B2 grupe i ocenjene su nizom senzornom ocenom (3,75) za boju i odrzivost
boje na preseku. Ispitani uzorci kobasica A2 grupe, koje su senzorno ocenjene sa
ocenom 4,00, imale su visoko statisticki znacajno veci udeo crvene i zute boje (P
< 0,01) kao i visoko statisticki znacajno vecu svetlocu boje na preseku (P < 0,01) u
odnosu na te vrednosti utvrdene na preseku kobasica B1 i B2 grupe 90. dana suSenja
i zrenja.
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Na kraju procesa susenja izmedu kobasica B1 i B2 grupe, koje su ocenjene is-
tom senzornom ocenom za boju i odrzivost boje na preseku, odnosno maksimalnom
ocenom 5,00, nije utvrdena statisti¢ki znacajna razlika (P > 0,05) vrednosti instru-
mentalnih pokazatelja boje, $to upucuje na zakljucak da je to optimalna boja koju je
potrebno posti¢i kod Petrovacke kobasice u tradicionalnim uslovima proizvodnje od
ohladenog mesa, nezavisno od vrste upotrebljenog omotaca.

Kljucne reci: Petrovacka kobasica, suve fermentisane kobasice, tradicionalna
proizvodnja, boja.

Napomena: Ovaj rad nastao je kao rezultat rada na projektu broj TR31032, koji je finansi-
ran sredstvima Ministarstva za nauku i tehnoloski razvoj Republike Srbije.

"Tehnoloski fakultet, Bulevar cara Lazara 1, Univerzitet u Novom Sadu, 21 000 Novi Sad,
Republika Srbija;

2Univerzitet u Novom Sadu Institut za prehrambene tehnologije, Bulevar cara Lazara 1,
21 000 Novi Sad, Republika Srbija.

*Autor za kontakt: snezanasavatic@gmail.com

COLOUR CHANGES OF PETROVSKA KLOBASA DURING DRYING
AND RIPENING IN TRADITIONAL PRODUCTION

Savati¢ Snezana'®, Petrovi¢ Ljiljana!, Jokanovi¢ Marija', Tasi¢ Tatjana?,
TIkoni¢ Predrag?, Tomovi¢ Vladimir', Dzini¢ Natalija!, Soji¢ Branislav!

The colour changes of four groups of dry fermented sausage Petrovska klobasa
during drying and ripening in traditional production, were studied. Sausages were
produced in traditional way in rural household, according to same recipe, from pork
meat and pork back fat, with addition of salt, red hot pepper powder and other natu-
ral spices. Sausages were produced using hot boned meat (A group) or cold meat (B
group), and were stuffed into natural (Al and B1) or artificial (A2 and B2) casings.

Colour and colour maintenance on the cut surface of sausages were sensory
estimated, and also colour parameters (L*- lightness, a*- redness; b*- yellowness)
were determined using Minolta CR-400. Samples for the analyses were taken at: 2™,
4t 6t g 12t 15% 30" 60" and 90" day of production.

Instrumentally determined colour parameters of the cut surface of sausages
were in the range from 38.96 (B2) to 42.86 (B1) for lightness (L*), e.g. from 27.50
(B1) to 33.14 (A2) for redness (a*) and from 29.77 (B2) to 34.46 (A1) for yellow-
ness (b*) after 2 days of production (after 1 day of smoking). Averages values of
determined colour parameters were not significantly different (P > 0.05), except for
redness (a*), which was significantly higher (P < 0.01) for sausages A2 than B1.

During drying and ripening lightness (L*) of sausages decreased. Determined
lightness (L *) after 90 days of drying and ripening, when the sausages were ready for
consumption, were in the range from 29.61 (B1) to 34.43 (A2), being significantly
lower (P < 0.01) than after 2™ day of production. Also, at the end of drying and
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ripening highly significant reductions (P < 0.01) of redness and yellowness were de-
termined. Average values of redness (¢ *) were in the range from 18.68 (B1) to 25.72
(A2) and average values of yellowness (b*) were from 13.68 (B1) to 23.09 (A2).
Sausages of A1 group, which were sensory evaluated with an average score of 3.75
for colour and colour maintenance had a highly significant higher (P <0.01) a * value
and significantly higher (P < 0.05) b* value comparing to the values determined for
sausages of B1 and B2 groups after 90 days of drying and ripening. The sausages of
A2 group, which were sensory evaluated with an average score of 4.00 had a highly
significant (P < 0.01) higher values for redness and yellowness and highly significant
(P<0.01) higher lightness comparing to the values determined for sausages of B1 and
B2 groups after 90 days of drying and ripening.

Both sausages B1 and B2 were sensory evaluated by maximum score (5.00) for
colour and colour maintenance, also, instrumentally determined colour parameters
for these samples did not differ significantly (P > 0.05) indicating that this colour
must be achieved as an optimal one for Petrovska klobdsa produced from cold meat
in traditional conditions, independently on the kind of casings.

Key words: Petrovska klobasa, dry fermented sausage, traditional production,
colour.

Note: This study was supported by the Ministry of Science and Technological Development
of the Republic of Serbia, Project No. TR31032.

'Faculty of Technological science, Bulevar cara Lazara 1, Univerzitet u Novom Sadu, 21 000
Novi Sad, Republic of Serbia;
2University in Novom Sadu, Institute for Food Technology, Bulevar cara Lazara 1, 21 000
Novi Sad, Republic of Serbia.

*Corresponding author: snezanasavatic@gmail.com
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IV-1

UTICAJ PAKOVANJA U MODIFIKOVANOJ ATMOSFERI NA
ODRZIVOST CEVAPCICA

Babi¢ Jelena'*, Matekalo-Sverak Vesna', Borovi¢ Branka', Velebit Branko!,
Karan Dragica', Milijasevi¢ Milan', Trbovi¢ Dejana'

U maloprodajnim objektima kao deo asortimana proizvoda od mesa zastupljeni
su ¢evapcici koji pripadaju grupi usitnjenog oblikovanog mesa. Rok odrzivosti ove
grupe proizvoda, koja termicki nije obradena, regulisan je Pravilnikom o kvalitetu i
drugim zahtevima za proizvode od mesa (Sl. list SCG, br.33/2004) i iznosi najvise
48 sati kada se proizvodi upakovani cuvaju na temperaturi do +4°C.

Odrzivost ¢evapcic¢a moze da bude produzena pakovanjem u modifikovanoj at-
mosferi (MAP). MeSavina gasova sa ve¢im sadrzajem kiseonika (O,) povoljno utice
na oCuvanje svetlo crvene boje kao najvaznije senzorne karakteristike svezeg mesa
u maloprodaji. Cevap¢i¢i upakovani u modifikovanoj atmosferi retko su zastupljeni
na trzistu Srbije.

Cilj rada bio je da se prati tok mikrobioloskih, senzorskih i hemijskih promena
u ¢evapcic¢ima upakovanim u modifikovanoj atmosferi koja se sastojala od 60% O,,
15% CO, 1 15% N, Ispitivani uzorci su skladiSteni tokom deset dana u strogo kon-
trolisanim uslovima pri temperaturi od +3°C. Mikrobioloska ispitivanja obuhvatala
su odredivanje prisustva patogenih mikroorganizama (Sa/monella vrste, koagulaza
pozitivne stafilokoke, E. Coli i Listeria monocytogenes), kao i mikroorganizama in-
dikatora higijene i mikroorganizama kvara (ukupan broj aerobnih mezofilnih i psi-
hrotrofnih bakterija, ukupan broj bakterija familije Enterobacteriaceae, ukupan broj
bakterija mle¢ne kiseline i Bronchothrix thermosphacta). Uzorci su mikrobioloski
ispitivani svakog dana. Pomocu kvantitativno deskriptivnog testa na skali intenziteta
od 1 do 5 analizirana su senzorska svojstva ¢evapcica (boja i miris u sirovom stanju
i miris, konzistencija i ukus posle probe pecenja) 1, 4, 6. 1 8. dana. Od hemijskih
parametara, svakodnevno je ispitivana pH vrednost a 4. i 8. dana eksperimenta ispi-
tivani su kiselinski stepen i peroksidni broj.

Rezultati ispitivanja su pokazali da su ¢evapcici upakovani u zastitnoj
atmosferi gasova bili odrzivi sedam dana.

Kljuéne reci: ¢evapcici, odrzivost, modifikovana atmosfera.

Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.
*Autor za kontakt: bjelena@inmesbgd.com
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THE INFLUENCE OF MODIFIED ATMOSPHERE PACKAGING
ON SHELF LIFE OF ,,CEVAPCICI*

Babi¢ Jelena'*, Matekalo-Sverak Vesna', Borovi¢ Branka', Velebit Branko', Karan
Dragica', MilijaSevi¢ Milan', Trbovi¢ Dejana’

As a part of the assortment of meat products in retail stores, ,,éevapcCici* which
belonging to the group of minced shaped products were represented. The shelf life
of this not thermally treated product was defined by Regulation on quality and other
requirements for meat products (Offical Gazette SCG 33/2004) and it was up to 48
hours when the packaged product were stored at temperature below +4 ° C.

Modified atmosphere packaging (MAP) could extend the shelf life of ,,Ce-
vapcCic¢i®. Gax mixtures with higher level of oxigen (O,) have favourably impact on
maintenance of bright red color as most important sensory characteristics of fresh
meat in retail. Modified atmosphere packaging of ,,CevapCi¢i“ is rarely present on
Serbian market.

The aim of this study was to attend microbiological, sensory and chemical
changes of MAP packaged ,,CevapCic¢i® in gas mixture consisting of 60% O, and 15%
CO, and 15% N.. Such packaged samples were stored for 10 days at +3° C. Micro-
biological examination was comprised determination of pathogenic microorganisms
(Salmonella spp, coagulase positive staphylococci, E. Coli and Listeria monocyto-
genes) as well as indicators of hygiene and spoilage (Total Viable Count, Psychrotro-
phic Bacteria, Enterobacteriaceae, Lactic Acid Bacteria and Bronchothrix thermos-
phacta). The samples were examined every day. Using quantitative-descriptive test
with grading scale from one to five sensory properties of ,,éevapCici were asessed
( color and smell in row condition and smell, consistency and tast after fried) on
1%, 4% 6" and 8" day. Regarding the chemical parameters, every day of experiment
pH value was examined and on 4™ and 8" day examination included acid value and
peroxid number.

Results of this experiment indicate that shelflife of ,,cevapci¢i* packaged in
modified atmosphere was seven days.

Key words: ,,Cevapcic¢i®, shelf life, modified atmosphere.

Unstitute of Meat Hygiene and Technology, Kac¢anskog 13, 11 000 Beograd, Republic of
Serbia.

*Corresponding author: bjelena@inmesbgd.com
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V-2

UTICAJ POLIMERSKOG KOMERCIJALNOG PAKOVANJA
NA PROMENE FIZICKO-HEMIJSKIH KARAKTERISTIKA
GOTOVIH JELA

Krylova Valentina B.", Gustova Tatyana V.!, Polukarova Anna V.!

Proizvodnja gotovih jela predstavlja segment prehrambene industrije koji je
trenutno u najbrzem razvoju. Postoji veliki asortiman gotovih jela na ruskom trzistu,
ali sterilizovani (termicki obradeni/kuvani) proizvodi zauzimaju najveci deo ovog
trzista. Proces sterilizacije, odn. kuvanja u tehnologiji ocuvanja proizvoda zahteva
najvise energije (oko 40% od ukupno potroSene toplote).

Cilj ovog rada je bio smanjenje rezima sterilizacije u proizvodnji gotovih ob-
roka u polimerskim pakovanjima na bazi kompleksnog ispitivanja karakteristika
kvaliteta proizvoda. Gotova jela ,,Cufte” i ,,govedina-stroganoff u sosu od pavlake
sa prilozima®, pre i posle sterilizacije, proizvedeni i pakovani u polimerskom pa-
kovanju od dva dela, su odabrani kao predmet ispitivanja.

Frakcija u masi proteina, masti, pepela, ugljenih hidrata, vlage, vrednost re-
doks potencijala (Eh), pH, amino-amonijacni azot, sastav frakcija proteina, itd., su
odredivani u gotovim jelima.

Na osnovu dobijenih rezultata, utvrdeno je da su promene u hemijskom sastavu
proizvoda bile neznatne i posle odabranog rezima sterilizacije. Prema tome, sma-
njenje mase frakcije proteina je u proseku bilo 6%, a frakcije masti u masi — 3,0%.

Utvrden je stepen destrukcije proteina u gotovim jelima zavisno od stepena usitn-
javanja i prethodnog tretmana sirovine. Opsti trend smanjenja frakcije proteina rastvor-
ljive u soli i povecanje frakcije protiena rastvorljive u vodi i alkalima je bio znacajan.

Pravi izbor rezima sterilizacije potvrden je i dobijenim vrednostima amino-
-amonijacnog azota u gotovim jelima. Utvrden je neznatni porast u vrednosti amino-
-amonijacnog azota nakon sterilizacije ,,¢ufti — 7,0%, odnosno ,,govedine-stroga-
noff u sosu od pavlake sa prilozima“ — 4,5%.

Intenzitet redoks potencijala u gotovim jelima u odnosu na vrednost redoks
potencijala pre sterilizacije je takode utvrden: u gotovim jelima ,,cufte, smanjenje
vrednosti redoks potencijala od 0,59%, a u gotovim jelima ,,govedine-stroganoff u
sosu od pavlake sa prilozima® — 0,45%.

Analiza fizicko-hemijskih karakteristika sterilizovanih proizvoda omogucila je
odredivanje najpogodnijih rezima sterilizacije gotovih jela pakovanih u dvostrukim
polmerskim pakovanjima, uzimaju¢i u obzir intenzitet destruktivnih procesa, koji se
desavaju u jelima prilikom predtretmana mesnih sirovina i intenzitet termicke obrade.

Kljuéne reci: gotova jela, fizicko-hemijske karakteristike, rezim sterilizacije.

!GNU Sveruski istrazivacki institut za meso, V. M. Gorbatov, Talalikhina 26, Moskva, Ruska
Federacija.

* Autor za kontakt: krylova-vniimp@yandex.ru
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INFLUENCE OF POLYMER CONSUMER PACKAGE ON
CHANGES IN PHYSICO-CHEMICAL CHARACTERISTICS
OF READY DINNER DISHES

Krylova Valentina B."", Gustova Tatyana V.!, Polukarova Anna V.!

Production of ready dishes at the present time is one of quickly developing seg-
ments of food products market. There is a large range of ready dishes on the Russian
market, but it’s sterilized products that take the largest niche up to now. The process
of sterilization in products preservation technology is the most energy-consuming
(about 40% consumed of the total amount of the used heat).

The purpose of the work was the reduction of sterilization regimes in the manu-
facture of second dinner courses in polymer package based on the complex study of
products quality characteristics. Ready dinner dishes “meatballs” and “beef-stroga-
noff in sour cream sauce with garnish” prior and after sterilization, manufactured in
polymer two-section package were chosen as the objects of investigations.

Mass fraction of protein, fat, ash, carbohydrates, moisture, value of redox po-
tential (Eh), pH. amino-ammonia nitrogen, fractional composition of protein were
determined in ready dishes.

According to the results it was established that changes in chemical composi-
tion of the product were insignificant with the chosen sterilization regime. Thus, the
decrease of mass fraction of protein was in average 6%, and of mass fraction of fat
—3.0%.

The degree of protein destruction in dinner dishes depending on the degree of
comminution and pre-treatment of raw meat was found. A general trend of decrease
of salt-soluble fraction of protein and increase in water-soluble and alkaline-soluble
fraction of protein was marked.

The right choice of sterilization regime was confirmed by the obtained values
of amino-ammonia nitrogen of ready dishes. A slight increase in the value of AAN
after sterilization for “meat balls” — 7.0%, for “beef-stroganoff in sour cream sauce
with garnish” — 4.5% was established.

The intensity of redox potential reduction in ready dishes in relation to the value
of redox potential prior to sterilization was established: in dinner dishes “meatballs”
reduction of the value of redox potential was 0.59%, and in dinner dishes “beef stro-
ganoff in sour cream sauce with garnish” — 0.45%.

The analysis of physico-chemical characteristics of sterilized products allowed
determination of friendly regimes of sterilization for ready dinner dishes in two-section
polymer package, taking into account intensity of destructive processes, occurring in
dishes during pretreatment of meat raw materials and intensity of thermal treatment.

Key words: ready dinner dishes, physico-chemical characteristics, sterilization
regime.

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation.

*Corresponding author: krylova-vniimp@yandex.ru
120



Zbornik kratkih sadrzaja / Book of Abstracts

IV-3

PRIMENA NANOTEHNOLOGIJE U PAKOVANJU MESA

Velebit Branko'*, Petrovi¢ Zoran'

Koncept nanotehnologije opisan je u nau¢noj javnosti 1952. godine od strane
nobelovca Ricarda Fenana. Nagli rast popularnosti ove tehnologije usledio je 80-ih
godina proslog veka. Strogo gledano, nanotehnologija se bavi precizno organizo-
vanom manipulacijom i eksperimentisanjem sa Cesticama nanometarske veliCine,
tzv. ,nanocCesticama‘, s krajnjim ciljem proizvodnje novih struktura, materijala i ma-
Sina.

Nanotehnologija ima potencijal da donese revoluciju u sistemu bezbednosti i
kvaliteta mesa. Naime, proizvodaci mesa u 21. veku konstantno su pod pritiskom
drzavnih organa koji donose sve strozije propise u pogledu bezbednosti mesa i
proizvoda od mesa, ali i dozvoljenih materijala za pakovanje. S druge strane, kod
potrosaca intenzivno raste svest o potrebi da meso ostane sveze $to je moguce duze,
da je manipulacija proizvodima od mesa $to laksa, kao i da se koriste ekoloski ma-
terijali za pakovanje. Da bi se napravio kompromis izmedu ovih stavova, ali i da bi
opstala u jakoj konkurenciji, industrija je razvila inovacije na polju fleksibilnih ma-
terijala za pakovanje koji poboljSavaju performanse proizvoda. Osnovna ideja je da
pakovanja sa¢injena od nanomaterijala, za razliku od dosadasnjih pakovanja, moraju
biti aktivna i inteligentna.

Aktivna pakovanja podrazumevaju oblaganje mesa ili proizvoda od mesa
posebnim nanokompozitnim materijalima da bi se sprecila penetracija kiseonika,
ugljen-dioksida i vodene pare u meso. Cilj je dakle da se plastika konvertuje u super-
barijeru, nalik staklu ili metalu. Super barijere imaju osobinu ,,tortuoznog* prolaska
gasova, tj. iako je nanofilm jako tanak, blokovi nano Cestica formiraju ,,cik-cak*
strukturu, tako da nepozeljni gasovi (kiseonik) ne mogu da udu u pakovanje, ali lako
mogu da izadu iz pakovanja (ugljen dioksid). Osnovu nanokompozita ¢ine Cestice
gline koje su u obliku blokova fino dispergovane u polietilenskom, najlonskom ili
polipropilenskom matriksu pakovanja. Glina je u nativnom stanju hidrofilna, a po-
limer hidrofoban, tako da se vrsi katjonska izmena kako bi materijali bili kompati-
bilni. Aktivnost pakovanja postize se i aplikacijom molekula antimikrobnih jedin-
jenja koja se samooslobadaju u pogorsanim (nehigijenskim) uslovima ¢uvanja mesa
1 baktericidnim delovanjem sprecavaju invaziju patogenih mikroorganizama.

Inteligentna pakovanja podrazumevaju implantaciju nanosenzora u sam ma-
terijal za pakovanje. Ukoliko se u mesu nadu Escherichia coli, Campylobacter,
Salmonella vrste, Listeria monocytogenes, ili razli¢iti toksi¢ni metaboliti, dolazi do
kontakta izmedu nanosenzora i patogena i potroSac na osnovu promene boje senzora,
lako moze da uoci neispravnost namirnice. Za ove aplikacije koriste se nanoemulzije,
cestice ulja veli¢ine od 400-800 nm koje se ireverzibilno fuzioniSu sa membranama
patogenih mikroorganizama, a potom ih dezintegriSu uz promenu boje.
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Iako ne postoje nauc¢ni dokazi da su nanocestice Stetne po zdravlje ljudi, prime-
na nanotehnologije moze biti rizi¢na zbog nastanka kontaminenata koji se lako pre-
nose po zivotnoj sredini zbog svoje male veli¢ine. Prva ispitivanja pokazuju da se
nanocestice taloze u nosnoj duplji, plu¢ima, ali i mozgu pacova, kao i da karbonske
nanocevi uzrokuju oste¢enje mozga kod riba. Industrija mesa, jednom je veé post-
ala sumnjicava u pogledu upotrebe GMO, pa ¢e sigurno biti oprezna kod usvajanja
proizvodnje ,,atomski‘ modifikovanog mesa.

Kljuéne reci: nanotehnologija, meso i proizvodi od mesa, pakovanje.

Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.

* Autor za kontakt: velebit@inmesbgd.com

USE OF NANOTECHNOLOGY IN MEAT PACKAGING

Velebit Branko'*, Petrovi¢ Zoran'

The concept of nanotechnology was first described in scientific community in
1952, by Nobel laureate Richard Fennan. A giant leap in popularity of this technol-
ogy occurred during late 1980-ies. Basically, nanotechnology manipulates and ex-
periment with nano-sized particles in a highly precise and organized manner. Final
aim is to develop new structures, materials and machines.

Nanotechnology has a potential to bring revolution in food safety and quality
system. Namely, meat producers of the 21 century are constantly being stressed
by authorities who continually lay down new food safety and packaging material
regulations as well as consumers which become more and more self-aware of the
importance of prolonged meat freshness, ease of handling and usage of eco-friendly
packaging materials. In order to resolve these opposite approaches industry went
further on development of flexible packaging materials which improve meat product
performance. Basic idea was that modern nano-packaging materials unlike previous
ones should be active and intelligent.

Active packaging implies wrapping meat or meat products by special nano-
composite materials in order to prevent penetration of oxygen, carbon dioxide or
water vapor into meat. Aim is therefore to convert plastics into super barrier, like
glass or metal. Super barriers possess a unique “tortuous” gas passage pattern i.e.
although nanofilms are being very thin; nanoparticle blocks form “zig-zag” struc-
ture which restrict oxygen flow-in while simultaneously facilitate flow-out of car-
bon dioxide. Nanocomposites are basically made of clay particles which are finely
dispersed within polyethylene, nylon or polypropylene matrix. Native clay is hy-
drophilic, while polymer is hydrophobic. In order to make these two layers compat-
ible, cationic exchanges most occur. Activity is also acquired by using molecules of
antimicrobial substances which become self-released once the foodstuff undergoes
temperature abuse etc. In this manner invasion of pathogenic microorganisms is pre-
vented.
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Intelligent packaging denotes implantation of nanosensors within the very
same packaging material. If Escherichia coli, Campylobacter, Salmonella spp., Lis-
teria monocytogenes or different toxic metabolites are present or develop within the
foodstuft, nanosensors attach to a hazard followed by color change which enables
consumer to spot unsafe product. In order to accomplish this task, an oil droplets size
of 400-800 nm are used, which upon contact disintegrate cell membranes.

Although there are no hard scientific evidences which render nanoparticles to
be unsafe for humans, application of nanotechnology could be a risk due to occur-
rence of easily transferable-small sized environmental contaminants. Initial inves-
tigations showed that nanoparticles deposit in nasal cavities, lungs and brains of
the rats. Carbon nanotubes can also deposit in brain of fishes. Meat industry which
already became suspicious regarding usage of GMO for sure will become more cau-
tious when it comes to production of “atomic” modified meat

Key words: nanotechnology, meat and meat products, packaging.

nstitute of Meat, Hygiene and Technology, Ka¢anskog 13, 11 000 Beograd, Republic of
Serbia.

*Corresponding author: velebit@inmesbgd.com
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V-4

ODRZIVOST SVEZE KOBASICE U PAKOVANJU SA
MODIFIKOVANOM ATMOSFEROM

Velebit Branko!*, Borovi¢ Branka!, Sai¢i¢ Snezana!, Karan Dragica',
Matekalo-Sverak Vesna!, Pordevi¢ Mirjana!

Sveze kobasice su nesalamureni proizvodi dobijeni od razlicitih vrsta mesa i
masnog tkiva u koje se dodaju voda, kuhinjska so, aditivi, zacini, ekstrakti zacina
i vlakna. Nakon punjenja u omotace, sveze kobasice se konzervisu hladenjem ili
smrzavanjem. Upakovani proizvodi ¢uvaju se pri temperaturi do +4° C najvise do 48
sati, a pri temperaturi do —18° C najvise do 60 dana.

Sveze kobasice mogu da se ¢uvaju i u pakovanjima sa modifikovanom atmos-
ferom gasova (MAP). Ovako upakovani proizvodi ¢uvaju se pri temperaturi do 4° C,
dok je vreme Cuvanja razlicito u zavisnosti od vrste mesa, sastava mesnog prata, sas-
tava gasova, vrste pakovanja itd. Sveze kobasice u MAP pakovanju nisu uobicajene
u maloprodaji na teritoriji Srbije.

Cilj ovog rada bio je da se multidisciplinarnim pristupom ispita odrzivost sveze
kobasice u MAP pakovanju. Uzorci za ispitivanje bili su upakovani u polistirenske
posude sa polietilenskom folijom. Za modifikovanu atmosferu odabrana je sledeca
kombinacija gasova: 60% O,, 15% CO, i 15% N,. Odrzivost proizvoda procenjena
je konsenzusom na osnovu rezultata mikrobioloskih, senzorskih i hemijskih ispiti-
vanja. Period ispitivanja iznosio je 8 dana.

Mikrobioloska ispitivanja obuhvatala su odredivanje broja mikroorganizama
indikatora higijene (ukupan broj aerobnih mezofilnih i psihrotrofnih bakterija i uku-
pan broj bakterija familije Enterobacteriaceae), mikroorganizme kvara (ukupan broj
bakterija mlecne kiseline i Brochothrix thermosphacta) kao i odredivanje prisustva
patogenih mikroorganizama (Sa/monella vrste, koagulaza pozitivne stafilokoke, E.
Coli i Listeria monocytogenes). Uzorci su svakodnevno mikrobioloski ispitivani sve
do 8. dana. Senzorske osobine ispitivane su pomocu kvantitativno-deskriptivnog
testa na skali intenziteta od 1 do 5 (boja i miris u sirovom stanju i miris, konzisten-
cija i ukus posle probe pecenja) 1, 4, 6. 1 8. dana. Hemijska ispitivanja obuhvatala
su svakodnevno merenje pH vrednosti, dok su 4. i 8. dana eksperimenta ispitivane
promene lipidnog statusa (kiselinski stepen i peroksidni broj).

Rezultati ispitivanja pokazali su da su sveze kobasice upakovane u zastitnoj
atmosferi gasova bile odrzive 7 (sedam) dana.

Kljucne reci: sveze kobasice, odrzivost, MAP.

'Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.

* Autor za kontakt: velebit@inmesbgd.com
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SHELF-LIFE OF RAW MAP PACKAGED SAUSAGES

Velebit Branko '*, Borovi¢ Branka!, Sai¢i¢ Snezana!, Karan Dragica',
Matekalo-Sverak Vesna', Pordevi¢ Mirjana!

Raw sausages are non-brined products composed of different meat species
and fat tissue, water, common salt, additives, spices, spice extracts and fibers. Once
stuffed in casings, raw sausages undergo conservation by refrigeration or freezing.
Packaged products are kept at the 4°C for 48 hours i.e. at the -18°C for 60 days.

Raw sausages can also be kept in modified atmosphere packaging (MAP) at the
4°C, while the shelf-life differs in relation to meat species, stuffing composition, gas
composition, packaging type etc. Raw MAP packaged sausages are not common at
Serbian meat retail market.

Aim of this paper was to establish shelf-life of raw MAP packaged sausages.
Samples were packaged into polystyrene trays with polyethylene foils. The follow-
ing gas composition was selected for MAP packaging: 60% O,, 15% CO, and 15%
N,. Shelf-life was assessed through consensus of results of microbiological, sensory
and chemical studies. Experiment lasted 8 days.

Microbiological studies included quantification of hygiene indicators (total
viable count of mesophylic and psychrotrophic bacteria and Enterobacteriaceae),
spoilage flora (LAB and Brochothrix thermosphacta) as well as detection of com-
mon food pathogens (Salmonella spp, coagulase positive staphylococci, E. coli and
Listeria monocytogenes). Samples were successively investigated throughout 8
days. Sensory properties (color and odor of raw sausage; odor, consistency and taste
after cooking) were evaluated by quantitative-descriptive test at the scale from 1 to
5. Sensory evaluation took place at 1, 4%, 6" and 8" day of the experiment. Chemi-
cal studies included daily reading of pH value, while at the 4" and 8" day changes in
lipid status (acid value and peroxide value) were evaluated.

Results of the experiment indicated that shelf-life of raw MAP packaged sau-
sages was 7 (seven) days.

Key words: raw sausages, shelf-life, MAP.

Institute of Meat, Hygiene and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: velebit@inmesbgd.com
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IV-5

SENZORSKE KARAKTERISTIKE NAREZAKA SUVIH
FERMENTISANIH KOBASICA (KULEN) UPAKOVANIH U
ATMOSFERU ZASTITNIH GASOVA

Stanisi¢ Nikola", Novakovi¢ Maja', Radovi¢ Cedomir', Marija Gogi¢!,
Slobodan Lili¢?

U radu su predstavljene senzorske karakteristike narezaka suvih fermentisanih
kobasica (kulen) upakovanih u atmosferu zastitnih gasova. Za senzorsko ocenjivanje
koris¢ene su numericko deskriptivne skale sa bod sistemom od 5 ocena (5 — najbolja
ocena, 1 — najlosija ocena). Gotov proizvod je narezan u tanke nareske koji su pa-
kovani u smesu gasova (70% azota i 30% ugljen dioksida). Senzorske osobine su
ocenjivane tokom 90 dana u intervalu od po mesec dana. Prvog i Sezdesetog dana
od proizvodnje, boja je ocenjena prosecnom ocenom 4,50, miris sa 4,67, a ukus sa
4,42. Posle 90 dana od proizvodnje, boja je ocenjena ocenom 4,08, miris sa 4,33 i
ukus sa 4,42. Manje ocene za boju su dobijene usled pojave sivkaste boje na na-
rescima. Zakljucak ovih ispitivanja je da su naresci kulena odrzivi 60 dana od dana
pakovanja.

Kljuéne reci: suva fermentisana kobasica, pakovanje, atmosfera zastitnih ga-
sova.

nstitut za stoCarstvo, Autoput br. 16, 11 080 Zemun, Republika Srbija;
Institut za higijenu i tehnologiju mesa, Kacanskog 13, 11 000 Beograd, Republika Srbija.

* Autor za kontakt: nikolal35@yahoo.com

SENSORY CHARACTERISTICS OF DRY FERMENTED
SAUSAGES SLICES (KULEN) PACKED IN
MODIFIED ATMOSPHERE

Stanigi¢ Nikola", Novakovi¢ Maja', Radovi¢ Cedomir!, Marija Gogi¢',
Slobodan Lili¢?

In this paper, the sensory characteristics of slices of dry fermented sausage (ku-
len) packed in modified atmosphere are presented. For sensory evaluation numeric-
descriptive scale with 5 point system was used (5 — the highest score, 1 — the lowest
score). Final product was sliced and slices were packed in the mixture of gases (70%
nitrogen and 30% carbon dioxide). Sensory properties were scored during the period
of 90 days in the same one month intervals. On the first and the 60th day from the
production, the color was scored 4.50 points, odor 4.67 and taste 4.42. After 90 days,
color was scored 4.08 oints, odor 4.33 and taste 4.42. Lower average score for color
was due to changes in the slice color (appearance of the grayish color). Conclusion
was that slices of “kulen” were shelf stable 60 days from the packing.
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V-1

KOMPOZICIJA TRUPA I HEMIJSKI SASTAV MESA TOVNIH
PILICA IZ INTEZIVNOG I POLUINTEZIVNOG NACINA GAJENJA

Bogosavljevi¢-Boskovi¢ Snezana!®, Mitrovi¢ Sreten?, Doskovi¢ Vladimir!,
Rakonjac Simeon'

Sistemi gajenja zivine ve¢ duzi niz godina u mnogim zemljama sveta zaoku-
pliaju paznju i nauke i struke. Cine se brojni pokusaji da se u gajenju Zivine namen-
jene proizvodnji mesa i jaja inoviraju i ustanove nove tehnologije koje bi doprinele,
pre svega, poboljSanju uslova gajenja, zastiti zivotne okoline i koji bi osigurali bolji
kvalitet zivinskih proizvoda.

Polaze¢i od navedenog, cilj ovog rada bio je da se prikazu rezultati ispitivanja
uticaja sistema gajenja na vaznije osobine kvaliteta mesa (udeo osnovnih delova u
obradenim trupovima, udeo tkiva u vaznijim osnovnim delovima i hemijski sastav
misi¢nog tkiva). Za istrazivanje je posluzilo ukupno 400 pilic¢a linijskog hibrida Hy-
bro koji su gajeni na 2 razli¢ita nacina (intezivan i poluintezivan). Po zavrSetku tova
i nakon klanja i primarne obrade trupova izvrSena su neophodna merenja i uzeti su
uzorci za analize hemijskog sastava mesa.

Rezultati ovog istrazivanja pokazuju da su pili¢i odgajani na poluintezivan na-
¢in imali nesto veéi udeo bataka i grudi, tj. mesa I kategorije, kao i ve¢i udeo misic-
nog tkiva u grudima i karabatacima. Osim navedenog, sadrzaj proteina u misi¢nom
tkivu grudi, bataka i karabataka bio je ve¢i kod pili¢a iz poluintezivnog nacina gaje-
nja. S druge strane, sadrzaj masti u navedenim osnovnim delovima bio je veci kod
pili¢a iz intezivnog nacina gajenja.

U celini posmatrano, rezultati ovih istrazivanja pokazali su da su pili¢i gajeni
uz koriscenje ispusta tj. na poluintezivan nacin u vedini ispitivanih osobina postigli
bolje rezultate u odnosu na pili¢e iz intezivnog nacina gajenja.

Kljucne reci: pilici, sistemi gajenja, kvalitet mesa.

'Agronomski fakultet, Cagak, Cara Dusana 34, 32 000 Cacak, Republika Srbija;
Poljoprivredni fakultet, Nemanjina 6, 11 080 Zemun, Republika Srbija.

*Autor za kontakt: sbb@tfc.kg.ac.rs
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CARCASS COMPOSITION AND CHEMICAL COMPOSITION OF
MEAT OF FATTENING BROILERS FROM INTENSIVE AND
SEMI-INTENSIVE REARING SYSTEMS

Bogosavljevi¢-Boskovi¢ Snezana!®, Mitrovi¢ Sreten?, Doskovi¢ Vladimir!,
Rakonjac Simeon'

Systems of poultry rearing have for long time been in focus of attention of
scientists and experts in numerous countries. Numerous attempts have been made,
in rearing of poultry intended for production of meat or eggs, to innovate or intro-
duce new technologies which would contribute primarily to improvement of rearing
conditions, protection of the environment and which would ensure better quality of
poultry products.

Starting from above mentioned, objective of this paper was to present the re-
sults of the investigation of the effect of rearing system on major meat quality prop-
erties (share of main parts in treated carcasses, share of tissues in major parts and
chemical composition of muscle tissue). Total of 400 chickens of hybrid Hybro,
reared in 2 different systems (intensive and semi-intensive), were used in this inves-
tigation. Upon the end of fattening and after slaughtering and primary processing
of carcasses, measures were taken as well as samples for analysis of the chemical
composition of meat.

Results of the research show that chickens reared in semi-intensive system had
slightly higher share of drumsticks and breasts, i.e. meat of I category, as well as
higher share of muscle tissue in breasts and thighs. Also, protein content in muscle
tissue of breasts, drumsticks and thighs was higher in chickens reared in semi-inten-
sive system. On the other hand, content of fat in mentioned main carcass parts was
higher in chickens from the intensive rearing system.

In general, research results showed that chickens reared in a system where range
was used, i.e. in semi-intensive system, had better results in majority of investigated
traits, compared to chickens reared in intensive system.

Key words: chickens, rearing system, meat quality.

'Faculty of agronomy, Cagak, Cara Dusana 34, 32 000 Cacak, Republic of Serbia;
Faculty of Agriculture, Nemanjina 6, 11 080 Zemun, Republic of Serbia.
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V-2

UTICAJ MINAZELA PLUS NA PRIRAST JUNICA U TOVU
Doskovi¢ Vladimir'*, Radovi¢ Vera!, Pokovi¢ Radojica'

U radu su prikazani rezultati istrazivanja zeolitskog preparata Minazela Plus
(ITNMS, Beograd, Srbija) na proizvodne osobine junica u tovu. Zenska telad koja
nisu ostavljena za priplod, iskoriS¢ena su za tov kao dobar izvor govedeg mesa, iako
ona postizu neSto manji prirast u odnosu na muska grla. Ogled ishrane je trajao 150
dana. Obrok se sastojao od livadskog sena (kao kabastog dela obroka) i koncentro-
vane krmne smese. Grla su podeljena u 2 grupe: kontrolnu (K, n =11 grla, bez pre-
parata Minazela Plus u obroku) i oglednu (O-1, n = 11 grla, sa 0,2% Minazela Plus
u obroku). Prose¢na masa zenske teladi na pocetku ogleda bila je 139,09 kg u obe
grupe. U toku ogleda merene su telesne mase junica po grupama 31., 61.,91., 121.,
150. dana i izracunati prosecni dnevni prirasti grla po grupama i oglednim periodi-
ma. Na kraju ogleda, 150. dana junice iz kontrolne grupe imale su prosec¢nu telesnu
masu 297,91 kg, a junice iz iz ogledne grupe 300,00 kg. Rezultati istrazivanja su
pokazali da su junice, koje su u obroku dobijale Minazel Plus (0,2%), ostvarile nesto
veci prosecni dnevni prirast u svim oglednim periodima, kao i u celokupnom periodu
tova (1,073 kg/grlu/dan) u odnosu na junice kontrolne grupe (1,059 kg/grlu/dan),
pri cemu razlike u prosecnim dnevnim prirastima izmedu grupa nisu bile statisticki
znacajne (p > 0,05).

Kljuéne recdi: junice, tov, prirast, Minazel Plus.

'Agronomski fakultet, Cacak, Cara Dusana 34, 32 000 Cadak, Republika Srbija.
* Autor za kontakt: vladosko@tfc.kg.ac.rs

THE EFFECT OF MINAZEL PLUS ON GAIN OF
FATTENING HEIFERS

Doskovi¢ Vladimir'", Radovi¢ Vera!, Bokovi¢ Radojica'

In this paper, the results of the study of zeolite preparation Minazel Plus (IT-
NMS, Belgrade, Serbia) on production performance of fattening heifers, are pre-
sented. Female calves which were not used in breeding, were used for fattening as
good source of beef, even though they have slightly lower gain in comparison to
male animals. Diet trial lasted 150 days. Diet consisted of meadow hay (as roughage
part of the diet) and concentrated feed mixtures. Animals were divided into 2 groups:
control (K, n = 11 animals, without Minazel Plus preparation in diet) and experi-
mental group (O-I, n = 11 animals, with 0.2% Minazel Plus in diet). Initial average
body mass of female was 139.09kg in both groups. During, body masses of heifers
were recorded according to groups on 31st, 61st, 91st, 121st, 150th day, and average
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daily gains per animal, per group and per trial period were calculated. At the end of
the experiment, on 150th day, heifers from the control group had average body mass
of 297.91 kg, and heifers from the trial group 300,00 kg. Research results showed
that heifers fed diet containing Minazel Plus (0.2%) realized slightly higher daily
gain during all experiment, as well as entire fattening period (1.073 kg/animal/day)
compared to heifers in the control group (1.059 kg/animal/day), but differences in
average daily gains between groups were not statistically significant (p > 0,05).

Key words: heifers, fattening, gain, Minazel Plus.

'Faculty of Agronomy, Cagak, Cara Dusana 34, 32 000 Cacak, Republic of Serbia.

*Corresponding author: vladosko@tfc.kg.ac.rs
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V-3

ISPITIVANJE MIKROSTRUKTURE SKROBA U RAZLICITIM
TEHNOLOSKIM TRETMANIMA

Hvylya Sergey 1."", Pchelkina Victoriya A.!, Burlakova Svetlana'

Siroko rasprostranjena upotreba skrobova u tehnologiji proizvoda od mesa
zahteva sistematsko poznavanje ove oblasti i naucni pristup njegovoj upotrebi. Glav-
ni cilj naSeg istrazivanja bilo je ispitivanje mikrostrukture razlicitih tipova prirodnih
i modifikovanih skrobova u modeliranju tehnoloskih postupaka u proizvodnji proiz-
voda od mesa. Na ovaj na¢in moguce je oceniti efikasnost i odabrati rezime termicke
obrade za potpunije poznavanje funkcionalnih svojstava skrobova.

Postoje¢i odnos izmedu promene u strukturi skroba, koji je dodat u proizvod
od mesa, i uslova toplotne obrade moze se koristiti kao kriterijum za odredivanje
stepena finalizacije kobasice. U tom slucaju, skrob razli¢itog bioloskog porekla sa
varijacijama u morfoloskoj strukturi imaju jasno razliite temperature zelatiranja,
i stoga, razli¢ita tehnoloska svojstva. U Sve-Ruskom institutu za ispitivanje mesa
izvedena su ispitivanja uticaja temperature u opsegu od 0° C do 80° C na zrnastu
strukturu razlicitih tipova skroba.

Kljucne reci: metod koji se bazira na mikrostrukturi, skrobovi, morfometrij-
ska analiza, hidracija, proizvodi od mesa.

!GNU Sveruski istrazivacki institut za meso, V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
federacija

*Autor za kontakt: gistolab@yandex.ru

STUDY OF STARCH MICROSTRUCTURE IN CASE OF
DIFFERENT TECHNOLOGICAL TREATMENT

Hvylya Sergey 1."", Pchelkina Victoriya A.!, Burlakova Svetlana'

Wide use of starches in meat products technology requires systemic knowledge
in this field and scientific approach to its use. The main goal of our investigations
was the study of microstructure of different types of native and modified starches
in modeling of technological processes of meat products manufacture. This makes
it possible to evaluate efficiency and select more advantageous regimes of thermal
processing for a more complete knowledge of functional potentials of starches.

The existing relationship between change in the structure of starch, added to
meat item, and thermal treatment conditions can be used as a criterion of the de-
gree of sausages doneness. In this case the starches of different biological origin
with variation in morphological structure have strongly differing temperature of ge-
latinization, and hence different technological properties. In the All-Russian Meat
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Research Institute the investigations were carried out on the effects of temperature
range from 0°C to 80°C on grains structure of different types of starches.

Key words: microstructure-based method, starches, morphometric analysis,
hydration, meat products

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation
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UTICAJ KONZUMIRANJA MESA NA BMI KOD
RAZLICITIH GRUPA ODRASLIH LJUDI

Kocovska Marija'*, Stojanovski Mitre', Sambevska Katerina', Marijana Radevska'

Debljina kod ljudi smanjuje radnu sposobnost, ima pozitivan uticaj kod uve-
¢avanja zdravstvenih problema, kao i smanenja Zivotnog veka.

Indeks telesne mase (ITM) ili Body Mass Index (BMI), je pokazatelj kojim se
uporeduje masa ljudi i njihova visina. Ljudi sa prekomernom masom se definsu kada
je njihov BMI izmedu 25 kg/m? i 30 kg/ m?, i debeli kada je BMI vec¢i od 30 kg/m?.

Debljina kod ljudih najcesce je prouzrokovana nesrazmernom kombinacijom
hranljivih proizvoda i prekomernom ishranom, unosenje velikih koli¢ina energije,
kao 1 nedostatak fizicke aktivnosti za njeno trosenje.

Radi ispitivanja uticaja konzumiranja mesa i mesnih preradevina nad tele-
snom masom kod stanovni$tva, izvrSena su ispitivanja 100 ispitanika, koji su zatim
podeljeni u prema starosnoj strukturi, od 11 do 12 godina, od 21 do 30 godina, od 31
do 40 godina, od 41 do 50 godina, i preko 51 godinu.

Ispitivanjem je konstatovano da prosecna dnevna konzumacija mesa i mesnih
preradevina u proseku po ¢oveku iznosi 158 g.

Meso i mesne preradevine konzumiraju se priblizno 4 dana u toku nedelje,
odnosno 4,03 dana. Nedeljna konzumacija mesa u proseku po coveku iznosi 646,6 g
pri ¢emu je najcesce koris¢eno svinjsko meso 46%, zatim pilece 38%, malo manje je
zastupljeno govede sa 6%, kao i riba 10%.

Kao rezultat konzumiranja mesa, utvrdeno je uvec¢anje BMI kod 44% ispita-
nika. Najnepovoljniji BMI zapazen je kod starosne grupe muskaraca od 41 do 50
godina koji iznosi 28,23; zatim kod Zena preko 51 godine kod kojih BMI iznosi
27,761; muskarci preko 51 godine sa BMI od 27,443 i zena od 41 do 50 godina sa
BMI od 27,222.

Na osnovu izvrSenih istrazivanja za uticaj konzumacije mesa na BMI utvrdeno
je da uvecani unos mesa, posebno svinjskog, preradevina od mesa, kao hrane koja
ima visoke energetske vrednosti, imaju znacajan uticaj u uve¢anju BMI.

Kljucne reci: BMI, konzumacija svinjskog i govedeg mesa, riba, starosne gru-
pe ljudi.

"Univerzitet Sveti Kliment Ohridski, Fakultet biotehni¢kih nauka, Partizanska b. b., 7000
Bitola, Republika Makedonija.
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IMPACT OF MEAT CONSUMPTION ON BMI IN
DIFFERENT AGE GROUPS OF PEOPLE

Koc¢ovska Marija'*, Stojanovski Mitre!, Sambevska Katerina', Marijana Radevska'

Obesity in humans is a condition which reduces the working capacity, have
impact in increasing health problems and reduced life expectancy.

Body Mass Index (BMI) is an indicator that compares the mass of people and
their height. People are defined by overweight when their BMI is between 25 kg/m?
and 30 kg/m?, and obese when BMI exceeds 30 kg/m?. Obesity in humans is usu-
ally caused by a combination of inadequate nutritional products and diet, excessive
intake of large amounts of energy, and lack of physical activity.

In order to examine the impact of meat and meat products consumption, on the
body mass of the population, carried out tests on 100 people, which are then divided
into different age groups, from 11 to 20 years, from 21 to 30 years, from 31 to 40, 41
to 50 years and over 51 years.

In tests it was found that the average daily consumption of meat and meat pro-
ducts is 158 grams. Meat and meat products are consumed approximately 4 days
a week, or 4.03 days. Weekly consumption of meat per person has averaged 646.6
grams, and most often used is pork which is represented by 46%, followed by chick-
en meat 38%, beef meat is represented by 6% and fish by 10%.

As a result of this consumption of meat is marked increase in BMI in 44% of
people. Worst BMI was observed among the age group of men from 41 to 50 years,
which is 28.23, then in women over 51 years in whom BMI is 27.761, men over 51
years with BMI of 27, and 443 women from 41 to 50 years with a BMI of 27.222.

Based on research conducted on the impact of meat consumption on BMI may
be concluded that increased intake of meat, especially pork and pork meat products
which represents food that has high energy value, have a significant impact in in-
creasing BMI.

Key words: BMI, consumption of meat from pigs, cattle, fish, age groups of
people.

"University Sveti Kliment Ohridski, Faculty of biotehnical sceince, Partizanska b. b., 7000
Bitola, Republic of Macedonia.
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ISPITIVANJE FUNKVCIONALNIO-TF,JHNOLOSKIH SVOJSTAVA
SUNCOKRETOVE SACME KAO OBECAVAJUCEG PROTEINSKOG
DODATKA U PROIZVODNJI KONZERVI OD MESA

Krylova Valentina B."", Gustova Tatyana V.!, Khramkova Regina V.!

Nedostatak proteina u prehrambenim proizvodima izaziva potrebu za traze-
njem novih izvora proteina. Da bi se u potpunosti zadovoljile potrebe populacije/
stanovnistva za proteinom u narednih 20 godina, njegov obim proizvodnje bi trebalo
da se poveca 2 do 3 puta. Uvodenje proteina biljnog porekla koji imaju visoko hran-
ljivu vrednost i funkcionalno-tehnoloska svojstva u proizvodnju konzervi od mesa
omogucava povecanje stepena kori§éenja resursa proteina u celosti.

Suncokret je jedna od glavnih ratarskih kultura u Rusiji. Suncokret ¢ini oko
65—70% ukupno proizvedenog biljnog ulja u zemlji.

U ovim uslovima, od posebne vaznosti je problem poboljSanja hemijskog sa-
stava hrane koje se moze posti¢i dodavanje proteina i drugih supstanci u prehram-
bene proizvode.

Cilj istrazivanja je bio ispitivanje hemijskog sastava i funkcionalno-tehnoloskih
svojstava novog, domaceg prehrambenog aditiva — suncokretove satme ,,Sanpros®.

Sadrzaj udela u masi proteina, masti, pepela, ugljenih hidrata, vlage, vitamina,
sposobnost formiranja gela, sposobnost emulzifikovanja masti i stabilnost emulzije
su ispitivani u ovom istrazivanju.

Rezultati ispitivanja su pokazali specificnu osobinu suncokretove saéme — vi-
soki sadrzaj proteina (do 47%) i visok sadrzaj ugljenih hidrata (do 28%).

Suncokretova sacma sadrzi grupu vitamina B. Takode, utvrdena je znacajna
koli¢ina vitamina E (do 28 mg/100 g).

Koeficijent apsorpcije vode od 1,6 do 3,0 je utvrden u ispitivanju funkcionalno-
-tehnoloskih svojstava.

Utvrdeni su optimalni uslovi za formiranje gela radi dobijanja emulzije protein-
mast. Visoka sposobnost emulzifikacije i stabilnost emulzije u korelaciji komponenti
— protein : voda : mast 1 : 2 : 2 — je utvrdena. Najstabilniji sistemi su bili emulzije
protein-mast sa istopljenom svinjskom masti i biljnim uljem.

Utvrdene su dobre mogucnosti/izgledi za koriS¢enje suncokretove saéme kao
gelova, kao 1 u sastavu emulzije protein-mast u proizvodnji sterilizovane (termicki
obradene/kuvane) pastete.

Upotreba biljnih sirovina domaceg porekla preko ravnoteze hemijskog sastava
pruzi¢e moguénost smanjenja troskova proizvodnje finalnog proizvoda.

Kljucne reci: suncokretova satma, hemijski sastav, funkcionalne osobine.

'GNU Sveruski istrazivacki institut za meso, V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
federacija.

*Autor za kontakt: krylova-vniimp@yandex.ru
139



Zbornik kratkih sadrzaja / Book of Abstracts

INVESTIGATION OF FUNCTIONAL-TECHNOLOGICAL
PROPERTIES OF SUNFLOWER MEAL AS A PROMISING
PROTEIN ADDITIVE IN PRODUCTION OF CANNED PRODUCTS

Valentina B. Krylova'®, Tatyana V. Gustova', Regina V. Khramkova'

Protein deficiency in food products causes the necessity of search of its ad-
ditional sources. To fully satisfy the requirements of population in protein in the
next 20 years, its production volume should be increased 2—3—fold. The introduction
of proteins of plant origin possessing high food value and functional-technological
properties into canned products production process makes it possible to increase the
degree of use of proteins resources on the whole.

Sunflower is one of the main cultures in Russia. Sunflower accounts for about
65-70% of the manufactured vegetable oil in the country.

Of special importance under these conditions is the problem of improvement of
chemical composition of foods that can be achieved by addition of protein and other
substances into them.

The purpose of the investigations was to study chemical composition and func-
tional-technological properties of a new domestic food additive — sunflower meal
“Sanpros”.

The content of mass share of protein, fat, ash, carbohydrates, moisture, vita-
mins, gel-forming and fat-emulsifying capacity and stability of emulsion were stud-
ied in the investigations.

The results of the investigations have shown a specific feature of sunflower
meal — high protein content (up to 47%) and carbohydrates content (up to 28%).

Sunflower meal contains a set of vitamins of group B. A significant amount of
vitamin E was established (up to 28 mg per 100 g).

The coefficient of water absorption from 1.6 to 3.0 was reported in the investi-
gation of functional-technological properties.

Optimum conditions of gel formation for obtaining protein-fat emulsions were
determined. High emulsifying capacity and stability of the emulsion in the correla-
tion - protein : water: fat component 1:2:2 - was found. The most stable systems were
protein-fat emulsions with melted pork fat and vegetable oil.

Good prospects for the use of sunflower meal as gels and in the composition of
protein-fat emulsion in production of sterilized paté were determined.

The use of domestic plant raw materials balanced over chemical composition
will give a possibility to reduce production cost of the final product.

Key words: sunflower meal, chemical composition, functional properties
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MOGUCNOST KORISCENJA REAL TIME PCR METODE
ZA KVANTITATIVNU OCENU SADRZAJA SOJE U
PROIZVODIMA OD MESA

Minayev Mikhail Yu.!, Fomina Tatyana A.

Kvantitativna ocena sadrzaja soje u gotovim proizvodima od mesa neophod-
na je radi ocene kvaliteta proizvoda. Prema specifikacijama, zamena glavne mesne
sirovine biljnim materijalom moze biti od 2 do 50 vol. %. Glavni supstituenti biljnog
porekla su proizvodi od soje. Prema tome, razvoj metoda za ocenu sadrzaja soje u fi-
nalnom proizvodu od mesa veoma je znacajan. U tu svrhu, razvijen je sistem kvanti-
tativne ocene koris¢enjem real time PCR metode za merenje koncentrata nukleinske
DNK soje. Sistem je testiran na kontrolnim uzorcima kobasica gde je unapred bio
poznat procenat sadrzaja soje.

Kljuéne reci: pcr metoda, kvantitativna evaluacija, gotovi proizvodi od mesa,
soja.

!GNU Sveruski istrazivac¢ki institut za meso, V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
federacija.
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PROSPECTS FOR THE USE OF REAL-TIME PCR METHOD
FOR QUANTITATIVE EVALUATION OF SOYA CONTENT IN
MEAT PRODUCTS

Minayev Mikhail Yu.!, Fomina Tatyana A.!

Quantitative evaluation of soya content in ready to eat meat product is neces-
sary for the assessment of quality of the manufactured product. According to speci-
fications, the substitution of the main meat raw materials with plant material may be
from 2 to 50 vol. %. The main substitutes of plant origin are soya products. There-
fore, the development of promising methods of assessment of soya contents in final
meat products is important. For this purpose a system of quantitative evaluation by
the real time PCR method on the basis of matrix of nuclear DNA of soya was de-
veloped. The system was tested on the control samples of sausages with previously
known percentage of soya content.

Key words: real time pcr, quantitative evaluation, ready to eat meat products,
soya.

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation.

*Corresponding author: mminaev(@inbox.ru

141



Zbornik kratkih sadrzaja / Book of Abstracts

V-7

MOGUCNO@T PROIZVODNJE VIRSLE SA POVECANIM
SADRZAJEM OMEGA-3 MASNIH KISELINA

Markus Karolj!, Radi¢ Natasa', Matekalo-Sverak Vesna?*, DZini¢ Natalija?,
Trbovi¢ Dejana?, Babi¢ Jelena?

Omega-3 masne kiseline su esencijalne masne kiseline i neophodne su za ocu-
vanje zdravlja. Covekov organizam ne proizvodi ove esencijalne masne kiseline i
neophodno je unositi ih putem hrane. Najbolji izvori omega-3 masnih kiselina su
masnije morske ribe, morske alge, raci¢i, ulja dobijena iz raznih vrste oraha. Riblje
ulje je najbolji izvor omega 3-masnih kiselina koje imaju vaznu ulogu u ocuvanju
funkcije nervnog sistema, razvoja mozga, kao i u obezbedenju pravilnog rasta i raz-
voja. Americka asocijacija za srce (American Heart Assotiation), preporucuje kon-
zumiranje morske masnije ribe, najmanje dva puta nedeljno. Poznato je da u Srbiji
ljudi nemaju naviku da jedu morsku ribu, a kada ukljucuju ribu u ishranu, to je
pretezno slatkovodna riba, koja ne sadrzi n-3 masne kiseline.

Kako su u nasim krajevima u ishrani najomiljeniji i najzastupljenije namirnice
meso i proizvodi od mesa, koji takode nisu bogati sa ovim esencijalnim masnim
kiselinama, u industrijskim uslovima, proizveli smo virslu, kojoj smo dodali pre-
parat koji u sebi sadrzi trigliceride i omega-3 masne kiseline. Uporedo je proiz-
vedena virsla istog sirovinskog sastava bez dodatka omega-3 masnih kiselina. Oba
proizvoda skladistili smo 40 dana na temperaturi + 4° C i pratili mikrobioloske i
senzorske promene (ukupan broj mikroorganizana i patogene mikroorganizme, boju,
miris ukus i konzistenciju), prvog, desetog, dvadesetog, tridestog i Cetrdesetog dana
od dana proizvodnje. Metodom Gasne hromatografije (GC) sa FID-a detektorom,
odreden je sadrzaj ukupnih n-3 masnih kiselina u oba proizvoda.

Rezultati nasih ispitivanja pokazuju da dodata koliCina preparata na bazi ome-
ga-3 masnih kiselina nema negativan uticaj na mikrobioloska i senzorska svojstva
virsle u toku 40 dana skladistenja. Nasuprot tome sadrZaj n-3 masnih kiselina znacaj-
no je povecan i u odnosu na kontrolni proizvod vecéi je za 1,2%, $to je u skladu sa
dodatom koli¢inom izabranog preparata. Rezultati jasno ukazuju da se primenom
odgovaraju¢e dobro izbalansirane tehnologije, mogu proizvesti proizvodi od mesa,
koji, bar §to se sadrzaja omega-3 masnih kiselina, mogu u ishrani zameniti morsku
ribu.

Kljucne reci: omega-3 masne kiseline, vir$la, senzorna svojstva, GC sa FID-a
detektorom.
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POSSIBILITY OF PRODUCTION OF HOT DOGS WITH
INCREASED CONTENT OF OMEGA-3 FATTY ACIDS

Markus Karolj', Radi¢ Natasa', Matekalo-Sverak Vesna*', Dzini¢ Natalija?,
Trbovi¢ Dejana?, Babi¢ Jelena®

Omega-3 fatty acids are essential fatty acids and are necessary for preservation
of health. Human organism doesn’t produce these essential fatty acids and there-
fore they need to be introduced into organism through food. The best sources of
omega-3 fatty acids are fatty sea fish, sea algae/seaweed, shrimp, oils obtained from
different types of nuts, etc. Fish oil is the best source of omega-3 fatty acids which
have important role in conservation of the function of the nervous system, brain
development, as well as ensuring proper growth and development. American Heart
Association recommends consumption of fatty sea fish at least two times per week.
It is known that people in Serbia don’t have the habit to eat sea fish, and when they
include fish in the diet, it is usually freshwater fish, which doesn’t contain omega-3
fatty acids.

Since in our country, the most popular and predominant food stuffs in our diet
are meat and meat products, which are also not rich in these essential fatty acids, in
industrial conditions, we were able to produce hot dog supplemented with prepara-
tion containing triglycerides and omega-3 fatty acids. At the same time, hot dogs
were produced of the same raw material composition but without the addition of
omega-3 fatty acids. Both products were stored for 40 days at the temperature of
+ 4°C, and microbiological and sensory changes were monitored (total microbial
count and pathogen microorganisms, colour, smell, flavour and consistency), on the
Ist, 10™, 20", 30" and 40™ day after production. By method of gas chromatography
(GC) with FID detector, the content of total n-3 fatty acids in both products was
determined.

Results of our research show that added amount of preparation on basis of
omega-3 fatty acids has no negative/adverse effect on microbial and sensory proper-
ties of hot dogs during 40 day storage. Contrary to this, content of n-3 fatty acids
increased significantly compared to the control product by 1.2 %, which corresponds
to added amount of chosen preparation. Results clearly indicate that in implemen-
tation of adequate balanced technology, meat products can be obtained which can
replace sea fish in the diet, at least in regard to omega-3 fatty acids.

Key words: omega-3 fatty acids, hot dogs, sensory properties, GC with FID
detector.
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STRATEGIJSKO UPRAVLJANJE KVALITETOM
U PROIZVODNJI HRANE

Milovanovié¢ Ruzica"

Prehrambena industrija u Republici Srbiji se suofava sa mnogobrojnim iza-
zovima koji proizilaze iz niza ¢injenica, kao $to su veca ocekivanja u oblasti proiz-
vodnje zdravih, bezbednih i kvalitetnih proizvoda, razvoj prehrambenih kompanija
sa snaznim zastitnim znacima, globalizaciju trgovine, razvoj gigantskih malopro-
dajnih lanaca i dr.

Takode, dugoroc¢ni i aktuelni problemi ispoljeni u nedovoljnom kori§¢enju
kapaciteta, dobrim delom zbog nedostatka odgovarajucih sirovina i kvalitetnog
menadzmenta, rezultiraju neefikasnom poslovanju i nedovoljnoj konkurentnosti.

1z tih razloga politika unapredenja kvaliteta hrane u Republici Srbiji, predsta-
vlja uslov za konkurentno ukljucivanje nase zemlje u EU.

Osnovna prepreka izvoza agrarnih proizvoda jeste neusaglasenost sa propisima
EU i standardima kvaliteta. Pored zahteva da prehrambeni proizvodi na trzistu budu
konkurentni kvalitetom i cenom, neophodno je da budu proizvedeni po posebnim
standardima o bezbednosti i zdravstvenoj ispravnosti, uz princip slobodnog protoka
robe i politike zastite zdravlja ljudi.

Sistem HACCP (Hazard Analysis and Critical Control Points) se sve vise kori-
sti kao nacin sveobuhvatne kontrole. Sistem verifikuje apsolutnu higijensku-sanitar-
nu, toksikolosku i svaku drugu bezbednost proizvoda. Takode, ekoloska racionalnost
postaje sastavni deo privredne prakse.

Ocuvanje prirodnih resursa, racionalno koris¢enje i njihovi potencijali, dobija
strateski znacaj.

Organska poljoprivreda se razvila kao reakcija na sve izrazeniju ekolosku de-
gradaciju, pogorsanje kvaliteta hrane 1 sve vece ugrozavanje zdravlja ljudi. Njen cilj
je proizvodnja hrane visokog kvaliteta i razvoj odrzive poljoprivrede uz ocuvanje
ekosistema.

Kljuéne reci: hrana, ekologija, kvalitet, standard, upravljanje, menadzment.
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STRATEGIC MANAGEMENT OF QUALITY IN
FOOD PRODUCTION

Milovanovi¢ Ruzica'™

Food industry in the Republic of Serbia is faced with many challenges result-
ing from a series of facts, such as higher expectations in the field of production of
healthy, safe and high quality products, the development of food companies with
strong trademarks, trade globalization, the development of giant retailers and oth-
ers.

Also, long-term and current problems manifested in insufficient utilization of
capacity, largely due to lack of proper raw materials and quality management, result-
ing in inefficient operations and lack of competitiveness.

For these reasons, policy for quality of food improvement in the Republic of
Serbia, is a condition for a competitive comprehension of Serbia into the EU.

The main obstacle for export of agricultural products is non-compliance with
EU regulations and quality standards. In addition to demanding that food products
on the market have to be competitive in quality and price, it is necessary to be manu-
factured according to special standards of safety and health control, together with the
principle of free movement of goods and policies to protect public health.

HACCP (Hazard Analysis and Critical Control Points) is increasingly used as
a method of across the board control. The system verifies the absolute hygienic and
sanitary, toxicological, and any other safety of products.

Also, ecological rationality becomes an integral part of economic practice.
Conservation of natural resources, rational use and their potential, obtain the strate-
gic importance.

Organic agriculture has developed in response to the increasing environmental
degradation, deterioration of food quality and the increasing threat to human health.
Its goal is production of high quality food and sustainable agriculture development
with the preservation of ecosystems.

Key words: food, ecology, quality, standards, management.
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PRINOS I UDEO POJEDINIH KATEGORIJA MESA PILICA PRI
DODATKU MINERALNIH ADSORBENATA U HRANU

Vera Radovi¢!, Filipovi¢ S.2, Okanovi¢ Porde?, Doskovi¢ Vladimir!*, Karovi¢ D.3

U ovom radu saopsteni su rezultati primene mineralnog adsorbenta u ishrani
pili¢a u tovu. Cilj istrazivanja bio je da se utvrdi da li mineralni adsorbenti ,,Minazel”
i ,,Minazel Plus” dodati u hranu, uti¢u na prinos i udeo pojedinih kategorija mesa
pilica.

Istrazivanje je obavljeno na 440 pili¢a za tov provenijence Cobb 500 u Cetiri
grupe, prema nivou dodatog mineralnog adsorbenta: kontrolna grupa K (100 pilica,
0,0% mineralnog adsorbenta); ogledna grupa O-I (100 pili¢a, 0,5% Minazela);
ogledna grupa O-II (100 pili¢a, 0,2% Minazela Plus) i ogledna grupa O-III (100
pilica, 0,3% Minazela Plus). Ogled ishrane trajao je 42 dana. Pili¢i su uzgajani u
podnom sistemu drzanja i hranjeni ad libitum.

Posto je prinos trupova, kao i prinos i udeo pojedinih kategorija mesa obradenih
trupova pili¢a bitan Cinilac kvaliteta, pracen je uticaj tretmana ishrane na navedene
osobine.

Rezultati istrazivanja pokazuju da su pili¢i O-I grupe imali najveci prinos mesa
I kategorije (919,50 g), a najmanji K-grupa (773,53 g). Najveci prinos mesa II kat-
egorije imala je O-I grupa (141,10 g), a najmanji K-grupa (122,36 g); najveci prinos
mesa III kategorije imala je O-I grupa (393,11 g), a najmanji K-grupa (260,08 g).

Razlike izmedu grupa bile su statisticki znacajne (p < 0,05) i statisticki vrlo
znacajne (p <0,01).

Kljuéne reci: ishrana pili¢a, mineralni adsorbenti, kategorije mesa.

'Agronomski fakultet u Ca¢ku, Cara Dusana 34, 32 000 Cacak, Republika Srbija;

YInstitut za prehrambene tehnologije, Bulevar cara Lazara 1, 21 000 Novi Sad, Republika
Srbija;

3, Agronor®, Zelezni¢ka 6/9, 32 300 Gornji Milanovac, Republika Srbija.

*Autor za kontakt: vladosko@tfc.kg.ac.rs

YIELD AND SHARE OF SPECIFIC CATEGORIES OF MEAT
FROM CHICKEN FED A DIET SUPPLEMENTED WITH MINERAL
ADSORBENTS

Vera Radovi¢!, Filipovi¢ S.2, Okanovi¢ Porde?, Doskovi¢ Vadimir'*, Karovi¢ D.?

In this research results of the application of mineral adsorbent in diet in chick-
ens, are presented. Objective of the research was to determine do mineral adsorbents
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»Minazel” and ,,Minazel Plus”, added into feed mixtures for chickens, have impact
on the yield and share of specific poultry meat categories.

Research was carried out on 440 fattening chickens of provenience Cobb 500,
divided into four groups, according to the level of added mineral adsorbent: con-
trol group K (100 chickens, no mineral adsorbent); added experimental group O-1
(100 chickens, 0.5% of Minazel); experimental group O-II (100 chickens, 0.2% of
Minazel Plus) and experimental group O-III (100 chickens, 0.3% of Minazel Plus).
Nutrition trial lasted 42 days. Chickens were reared in the floor system and fed ad
libitum.

Since the yield of carcasses, as well as the yield and share of specific categories
of meat in processed carcasses are important factors of the quality, the effect of diet
on mentioned properties was monitored.

Results of the research showed that chickens of the O-I group had the highest
yield of meat of I category (919.50 g), and the lowest was recorded for chickens in
K-group (773.53 g). The highest yield of II category of meat was recorded in group O-1
(141.10 g), and the lowest in K-group (122.36 g); the highest yield of meat of category
IIT was recorded in group O-1 (393. 11g), and the lowest in K-group (260.08 g).

Differences between groups were statistically significant (p <0,05) and statisti-
cally highly significant (p < 0,01).
Key words: chicken diet, mineral adsorbents, meat categories.

'Agronomski fakultet u Ca¢ku, Cara Dusana 34, 32 000 Cacak, Republika Srbija;

YInstitut za prehrambene tehnologije, Bulevar cara Lazara 1, 21 000 Novi Sad, Republika
Srbija;

3, Agronor, Zelezni¢ka 6/9, 32 300 Gornji Milanovac, Republika Srbija.

*Corresponding author: vladosko@tfc.kg.ac.rs
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V-10

ISPITIVANJE STABILNOSTI BOJE PREHRAMBENIH
KOLORANATA U KOBASICAMA POD UTICAJEM NATRIJUM
PIROSULFITA

Semenova Anastasiya A."", Nasonova Victoriya V.!, Veretov Leonid A.!

Kada se koriste kompleksni konzervansi koji sadrze natrijum-pirosulfit (E223)
u kobasicama u ¢ijoj proizvodnji su koris¢eni prehrambeni koloranti, registrovana
je delimi¢na diskoloracija finalnog proizvoda. Cilj rada je bio da se ispita uticaj
natrijum-pirosulfita na promene boje rastvora prehrambenih koloranata razlic¢itog
porekla koji se koriste u proizvodnji kobasica. 0.2% vodeni rastvor pojedina¢nih i
slozenih koloranata odnosno preparata sa dodatim natrijum pirosulfitom i bez njega,
su podvrgnuti vizuelnoj i instrumentalnoj oceni. Na osnovu dobijenih rezultat ispi-
tivanja karakteristika boja, L—svetlina boje, a—intenzitet crvene i b—intenzitet zute
boje, izracunat je indeks stabilnosti boje pod uticajem natrijum-pirosulfita.

Prisustvo natrijum pirosulfita u vodenom rastvoru nije dovelo do promene
boje koloranta karmin (E120), karamel (E150), fermentisanog pirin¢a, boje od krvi
zivotinja za klanje, azorubin (E122). Rezultati su pokazali da nije preporucljivo
koris¢enje prehrambenih koloranata Ponceau 4 R (E 124), bilo pojedinacno ili slo-
zenim preparatima, jer rastvor sa bojom Ponceau 4R gubi intenzitet crvene boje, po-
staje zut ili rastvoren u crvenom rastvoru karmin boje, $to je ¢ini zna¢ajno svetlijom.
To je potvrdeno i instrumentalnom ocenom.

Kada se koriste konzervansi zajedno sa natrijum-pirosulfitom u proizvodnji
kobasica, preporucuje se primena koloranata na karmin bazi. Izvedeno ispitivanje
je dovelo do zakljucka da dodavanje natrijum pirosulfita u vodeni rastvor bilo kog
preparata prehrambenih koloranta omogucava identifikovanje sintenti¢ckog koloran-
ta Ponceau R4, ako je prisutan, zbog pojave diskoloracije (gubitak crvene nijanse i
stvaranje zute boje).

Kljuéne reci: kobasice, prehrambeni koloranti, natrijum-pirosulfit, diskolora-
cija.

!GNU Sveruski istrazivacki institut za meso,V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
Federacija.

*Autor za kontakt: semmm(@mail.ru
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STUDY OF COLOR STABILITY OF FOOD GRADE COLORANTS
FOR SAUSAGE PRODUCTS UNDER THE EFFECT OF SODIUM
PYROSULPHITE

Semenova Anastasiya A.'", Nasonova Victoriya V.!, Veretov Leonid A.!

When complex food preservatives containing sodium pyrosulphite (E223) are
used in sausage products, manufactured using food colorants, a partial discoloration
of final products was observed. The purpose of the work was to study the effect of
sodium pyrosulphite on color changes of solutions of food grade colorants of dif-
ferent origin as used in manufacturing of sausage products. 0.2% aqueous solutions
of individual and complex food grade coloronts preparations with added sodium
pyrosulphite and without it were subjected to visual and instrumental evaluation.
According to the results of the study of color characteristics L-lightness, a-redness
and b-yellowness, the index of color stability under the effect of sodium pyrosulphite
was calculated.

The presence of sodium pyrosulphite in aqueous solution did not result in the
color change of carmine colorant (E120), caramel (E150), fermented rice, color from
blood of slaughter animals, azorubine (E122). The results of the studies have shown
that it is not recommended to use food grade colorants Ponceau 4 R (E 124), both
individually and in complex preparations, because the solution with Ponceau 4R
loses its red color, becomes yellow or solved in red solution of carmine, thus making
it markedly lighter. This was confirmed by instrumental evaluation.

When using preservatives with sodium pyrosulphite in manufacturing of sau-
sage items, it is recommended to apply carmine-based colorants. The carried out
studies led to the conclusion that the addition of sodium pyrosulphite into aqueous
solution of any food colorant preparation allows identification of a synthetic colorant
Ponceau R 4 if any is present, due to discoloration (loss of red hue and generation
of yellow color).

Key words: sausages, food grade colorants, sodium pyrosulphite, discoloration.

IGNU VNIIMP, V.M. Gorbatov of Rosselkhozacademia, Talalikhina 26, Moscow Russian
Federation.

*Corresponding author: semmm@mail.ru
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V-11

VPOTRAZNJA I POTROSNJA SVINJSKOG, GOVEDEG I
ZIVINSKOG MESA U TOKU SEDMICE U MAKEDONIJI

Sambevska Katerina", Stojanovski Mitre!, Ko¢ovska Marija', Radevska Marijana'

Radi zadovoljavanja potreba za hranljivim materijama, ¢ovek koristi prehram-
bene proizvode, medu kojima dominiraju hleb i meso. Potrosnja mesa u toku jedne
sedmice je razlicita, u zavisnosti od prehrambenih navika jedne porodice i vremena
za njeno konzumiranje.

Brojnim istrazivanjima potvrdeno je da je potrosnja i konzumacija mesa u toku
sedmice razlic¢ita. Tako, meso koje je namenjeno za suvu i termicku obradu najcesce
se koristi subotom i nedeljom, dok se meso sa kostima koristi vi$e u toku radnih dana
od ponedeljka do petka.

Prema izvrSenim ispitivanjima kod stanovnistva u Makedoniji, konstatovano je
da je u toku jedne sedmice meso na trpezi prisutno u proseku 4,14 dana. Najcesce je
konzumirano svinjsko meso, koje preferiraju vise od 60% ispitanih lica, zatim pilece
sa 30% 1 na kraju govede meso sa 9%. Na osnovu dobijenih rezultata, utvrdeno je
da je najveca potro$nja svinjskog mesa — krmenadla nedeljom i to 32, 69%, zatim
subotom se trosi svinjska udina 21, 36%, a cetvrtkom najveca je potroSnja mesa sa
kostima 20,19% i mlevenog mesa sa 18,26%.

Potrosnja pile¢eg mesa — celo pile, najveca je nedeljom, u proseku 42,86%, Ce-
tvrtkom, bataka i karabataka 26,89%, subotom krila 22,22% i pile¢i stek 17,09%.

Od ukupne potrosnje govedeg mesa—udina, najvise se trosi Cetvrtkom 27,27%,
dok utorkom najveca je potraznja mesa sa kostima 24,73%, nedeljom se najvise trosi
goveda krmenadla 19,44%, dok utorkom i subotom trosi se mleveno meso 18,30%.

Na osnovu izvrSenih istrazivanja moze da se konstatuje da je potroSnja mesa
najveéa subotom i nedeljom, sa najve¢om upotrebom mesa sa suvu termicku obra-
du, a kao rezultat religioznih pobuna, najmanja potros$nja mesa konstatovana je pet-
kom.

Kljucne reci: svinjsko meso, goveda i Zivina, dani sednice, potroSnja u sed-
mici.

"Univerzitet Sveti Kliment Ohridski, Fakultet biotehni¢kih nauka, Partizanska b. b., 7000
Bitola, Republika Makedonija.

*Autor za kontakt: katerina.sambevska@gmail.com
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WEEKLY DEMAND AND CONSUMPTION OF PORK, BEEF AND
POULTRY MEAT IN MACEDONIA

Sambevska Katerina'*, Stojanovski Mitre', Ko¢ovska Marija', Radevska Marijana’

In order to meet their everyday needs for foodstuffs, people use different food
products among which bread and meat are dominant. The weekly demand and con-
sumption of meat varies depending food habits and time that families have for its
preparation.

Numerous studies have confirmed that the weekly demand and the consump-
tion of meat are different depending on the days of the week. Thus, meat intended
for dry heat treatment is commonly used on Saturday and Sunday, while meat on
the bone is more used during the weekdays, from Monday to Friday. According to
surveys conducted among the population in Macedonia, it was concluded that in
average, during a week, meat was on the table 4.14 days.

The most frequently consumed meat is pork preferred by 60% of the surveyed
persons, followed by chicken with 31% and finally beef with 9%. Based on these
results it was established that the weekly consumption of pork - pork chops, is the
highest with 32.69%, then on Saturday, pig udine with 21.36%, and on Thursday
the consumption of meat with bones is the highest with 20.19% and 18.26% minced
meat. The consumption of chicken meat - whole chicken, is the highest on Sun-
day with 42.86%, on Thursday mainly chicken legs and drumsticks are consumed
with 26.89%, and on Saturday chicken wings 22.22% and 17.09% chicken steak.
From the total consumption of beef - udine are mainly consumed on Thursday with
27.27%, while on Tuesday the highest is the consumption of meat with bones with
24.73%, on Sunday the consumption of bovine chops with 19.44%, and on Tuesday
and Saturday minced meat with 18.30%. Based on the conducted research it can be
concluded that meat consumption is the highest on Saturday and Sunday and most
meat is used in dry heat treatment, and as a result of religious motives lowest con-
sumption of meat was found on Friday.

Key words: pig, cattle and poultry meat, days of week, weekly consumption.

"University of Sv Kliment Ohridski, Faculty of biotechnical sciences, Partizanska b. b., 7000
Bitola, Republic of Macedonia.

*Corresponding author: katerina.sambevska@gmail.com
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SENZORSKE, LABORATORIJSKE I TEHNOLOSKE OSOBINE
MESA NERASTOVA KASTRIRANIH VAKCINACIJOM

Steinhauser L.!, Gallas L.!, Kratochvil J.!

Hormon koji oslobada gonadotropin (GnRF), kao vakcina, razvijen je u Au-
straliji i Novom Zelandu od 1998. godine i koristi se za imunolosku kastraciju
nerastova, i njegova upotreba je u stalnom porastu zadnjih godina kako bi se iskori-
stila sposobnost Citave populacije muskih grla sa stanovista porasta koji je efikasniji
u poredenju sa populacijom muskih grla koja su fizicki kastrirana. Imunoloska ka-
stracija (kastracija vakcinacijom) je komercijalno dostupna preko preparata kao $to
su: Improvac®, Improvest, Vivax®, Innosure®, i odobrena je u preko 50 zemalja,
i trenutno je u postupku dobijanja odobrenja u SAD, odobrenje vakcinacije je u
toku takode u Kini, Japanu i Kanadi. Zemlje kao $to su Velika Britanija, Danska,
Spanija i Australija, koriste/upuéuju na klanje celu musku populaciju, ali obi¢no
pri manjoj telesnoj masi grla pred klanje. U drugim zemljama se koriste fizi¢ki ka-
strirani muZzjaci. Kastracija je nacin za smanjenje mirisa koji se pojavljuje u mesu
nerastova. Miris nerastova je rezultat akumuliranja dve lipofili¢ne supstance u ma-
snom tkivu muskih grla koja nisu kastrirana, kao i kod nekih fizicki kastriranih grla
i nazimica. Dva seksualna hormona koja su primarno odgovorna za miris nerastova
su androstenon i skatol.

Imunoloska kastracija (kastracija vakcinacijom) je metod koji omogucava pro-
izvodnju svinja na nacin gde sva muska grla mogu imati koristi od testikularnih
steroida koji obezbeduju porast u poredenju sa kastriranim grlima, a zaitm budu
vakcinisana u odgovaraju¢em periodu kako bi se eliminisali negativni efekti koje
mogu imati navedeni steroidi kroz pojavu neprijatnog mirisa. Senzorne karakteri-
stike imunoloski kastriranih (kastracija vakcinacijom) muskih grla su verovatno
najvise analizirana i najbolje opisana tema. Poredenje senzornih odlika, nivoa andro-
stenona 1 skatola kod nazimica, fizic¢ki kastriranih grla i imunoloski kastriranih grla
(kastracija vakcinacijom) je takode tema mnogih istrazivanja. Odeljenje za higijenu
i tehnologiju mesa Veterinarskog i Farmaceutskog Univerziteta iz Brna, u saradnji sa
kompanijom Pfizer je ispitalo karakteristike proizvoda od mesa napravljenih/proiz-
vedenih od mesa nerastova koji su imunoloski kastrirani.

Kljuéne reci: senzorne laboratorijske i tehnoloske osobine, meso nerastova.

!Odeljenje za higijenu i tehnologiju mesa Veterinarskog i Farmaceutskog Univerziteta u
Brnu, Antoniska 548/1, 601 90 Brno, Pfizer kompanija, Republika Ceska.

*Autor za kontakt: steinhauserl@vfu.cz
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SENSORY, LABORATORY AND TECHNOLOGICAL PROPERTIES
OF IMMUNOCASTRATED BOARS MEAT

Steinhauser L.!, Gallas L. !, Kratochvil J.!

Gonadotropin releasing factor (GnRF), as vaccina was developed in Australia
and New Zealand since 1998 and is used to immunocastration of male pigs and has
increased in recent years to take advantage of an entire male pig‘s ability to grow
leaner and more efficiently than physically castrated males. The immunocastration
and has been available for commercial use in as

Improvac®, Improvest, Vivax®, Innosure®. and approved in over 50 coun-
tries and is currently awaiting approval in the United States, approval of the vac-
cination is pending in China, Japan, and Canada. A countries such as Great Britain,
Denmark, Spain and Australia harvest entire males, but usually at less slaughtering
weight. Other countries harvest physically castrated males. Castration is a way to
reduce boar taint. Boar taint is caused primarily by the accumulation of two lipophil-
ic substances in the fat tissue of intact male pigs and some physically castrated males
and gilts. The two sex hormones that are primarily responsible for boar taint are
androstenone and skatole. Immunocastration is a way to allow pigs to be produced
in a manner where entire male pigs can benefit from their own testicular steroids to
provide a lean growth advantage over castrated males and then be immunized at ap-
propriate time to eliminate any detrimental effects those steroids may cause such as
objectionable odors or offlavors. Sensory characteristics of immunocastrated male
pigs are probably one of the most studied and best characterized topics. Comparing
sensory characteristics, level of androstenone and skatole between gilts, physical
castrates, immunocastrates and entire males has recently been reported. Department
of meat hygiene and technology of Veterinary and pharmaceutical university Brno
collaborative with Pfizer company studied characteristics of meat products made
from meat of imunocastrated boars.

Key words: sensory, laboratory, technical properties, board meat.

'University Brno, Department of Meat Hygiene and Technology of Veterinary and Pharma-
ceutical, Antoniska 548/1, 601 90 Brno, Pfizer company, Czech Republic.

*Corresponding author: steinhauserl@vfu.cz
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UCESCE OSNOVNIH DELOVA U POLUTKI ZAKLANIH
SVINJA DOBIVENIH UKRSTANJEM VELIKOG JORKSIRA
1 SVEDSKOG LANDRASA

Stojanovski Mitre'", Kuzelov Aco?, Radevska Marijana', Sambevska Katerina',
Kocovska Marija!

Kvalitet mesa kod svinja zavisi od genetskih i paragenetskih faktora, a svakako
da rasa ima svoj veliki udeo u kvalitetu 1 prinosu mesa kod svinja. Kvalitet mesa ceni
se preko udela najkvalitetnijih delova (but I kare — kremenadla).

U radu su dati klani¢ni rezultati meleza dobivenih ukrStanjem velikog jorksira
i Svedskog landrasa.

Prosecna ziva masa tovnih svinja pre klanja je iznosila 92,727 kg randman
klanje je 72,15 %. Posle hladenja polutke su rasecane na industrijski na¢in. Udeo
osnovnih delova nakon rasecanja je: buta u masi polutki ispitivanih svinja iznosio
je 29%, plecke 13,77%, rebara 15,88%, kremenadle 15,45 %, vrata6,64 %, glave
5,79%, podlaktice 1,28% i potkolenice 2,32%.

Udeo najkvalitetnijih kategorija mesa kod meleza dobivenih ukrStanjem velikog
jorksira i Svedskog landrasa (but i krmenadla) u ukupnoj masi polutki iznosi 44,88%.

Kljucne reci: rasa, but, kremenadla, plecka, rebra, podlsktica, glava, potkole-
nica.

"Univerzitet Sveti Kliment Ohridski, Fakultet biotehni¢kih nauka, Partizanska b. b., 7000
Bitola, Republika Makedonija. 5
Poljoprivredni fakultet Stip, Goce Del¢eva 89, 2000 Stip, Republika Makedonija.

*Autor za kontakt: mitre.stojanovski@yahoo.com

SHARE OF MAIN CARCASS PARTS OBTAINED FROM PIG
CROSSES - LARGE WHITE SWINE AND SWEDISH LANDRACE

Mitre Stojanovski'*, Aco Kuzelov?, Marijana Radevska', Kateriona Sambevska',
Marija Kocovska'

Quality of pig meat depends on genetic and paragenetic factors, where breed is
important factor in quality and yield of meat. The quality of meat is assessed based
on share of the carcass parts of the highest quality (leg and chop).

In this paper slaughter results obtained from crosses of Large White and Swed-
ish Landrace are presented.

Average body mass of fattening pigs pre-slaughter was 92.727 kg, slaughter
yield 72.15 %. After cooling, carcass sides were cut acording to the industrial meth-
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od. Shares of main carcass parts after cutting were following: leg in the mass of inve
stigated pigs was 29%. shoulder 13.77%, ribs 15.88%, chop 15.45 %, neck 6.64 %,
head 5.79%, forearm 1.28% and shin 2.32%.

Share of the meat categories of the highest quality, obtained from pig crosses

Large White and Swedish Landrace (leg and chop) in total weight of carcass side
was 44.88%.

Key words: basic parts, leg, chop, shoulder, ribs, forearm, head, shin.

"University Sveti Kliment Ohridski, Faculty of biotehnical sceince, Partizanska b. b., 7000
Bitola, Republic of Macedonia.

Faculty of Agriculture Science in Stip, Goce Deléeva 89, 2000 Stip, Republic of Macedo-
nia.

*Corresponding author: mitre.stojanovski@yahoo.com
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ISPITIVANJE MEHANIZAMA INTERAKCIJE VITAMINSKO-
-MINERALNIH KOMPLEKSA U OBOGACENIM
PROIZVODIMA OD MESA

Yushina Yuliya'”, Vostrikova Nataliya L.!, Grigoryev Marina V.

Obezbedivanje vitamina i minerala je trenutno goruce pitanje i veoma je vazno
da njihov unos bude u okviru normativa i da nema odstupanja ni u smeru viska ni
nedostatka. Unos vitamina i minerala koji su sadrzani u ,,modernim* prehrambenim
proizvodima ¢esto nece biti dovoljan da zadovolji potrebe naseg organizama. U vezi
s tim, mnogi autori predlazu metode obogacdivanja sirovina i prehrambenih proiz-
voda, kao 1 hrane za zivotinje vitaminsko-mineralnim kompleksima.

Uloga vitamina i minerala je od esencijalne vaznosti za odrzavanje vitalnih
aktivnosti ljudskog organizma. Oni su biokatalizatori hemijskih reakcija, koje se de-
Savaju u izgradnji i konstantnom obnavljanju zivih struktura organizma, i uc¢estvuju
u regulaciji metabolizma. Medutim, malo paznje se posvecuje ispitivanju hemijskih
interakcija vitamina i minerala u sirovinama, kao i u gotovim proizvodima.

Stoga, predmet ispitivanja je bilo obogacivanje sirovina za izradu proizvoda od
mesa i ispitivanje uticaja minerala i vitamina, odnosno njihove interakcije u ispitiva-
nom materijalu i gotovim proizvodima.

Kao rezultat ispitivanja, analiziran je medusobni uticaj vitamina i minerala, sa
stanovista sinergistickih i antagonisitickih interakcija, na primeru razli¢itog modela
sistema mlevenog mesa.

Kljuéne reci: vitamini, minerali, sinergizam, antagonizam, interakcija.

IGNU Sveruski istrazivacki institut za meso,V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
Federacija.
MGU primenjena biotehnologija, Talalikhina 31109316, Moskva, Ruska Federacija.

* Autor za kontakt: ispcentr@mail.ru

STUDY OF MECHANISMS OF INTERACTION OF VITAMIN-
-MINERAL COMPLEX IN ENRICHED MEAT PRODUCTS

Yushina Yuliya'”, Vostrikova Nataliya L.!, Grigoryev Marina V.2

Presently, the vitamin and mineral supply is a burning issue, it is extremely
important that their consumption is within the norm and that it does not deviate to
the excess or deficiency. The consumption of both vitamins and minerals contained
in “modern” food products often will not completely provide the requirements of our
organism. In connection with this, many authors propose the methods of enrichment
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of raw materials and food products, and also of mixtured feeds with vitamin-mineral
complexes.

The role of vitamins and minerals in provision of vital activities of human or-
ganism is essential. They are biocatalysts of chemical reactions, occurring in build-
ing and constant renovation of live structures of the organism, and also participate
in metabolism regulation. However, little attention was paid to the study of chemical
interaction of vitamins and minerals both in raw materials, and in final products.

Therefore, the topical issue is the enrichment of meat raw materials and the
study of the effects of minerals and vitamins interaction both in the studied material,
and in final products.

As a result of the investigations a mutual influence of vitamins and minerals
was studied, from the point of view of synergistic and antagonistic interactions, on
the example of different model ground meat systems.

Key words: vitamins, minerals, synergism, antagonism, interaction.

!GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation;
MGU of applied biotechnology, Talalikhina 31109316, Moscow, Russian Federation.

*Corresponding author: ispcentr@mail.ru
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V-15

MOGUCNOST UPOTREBE NOJEVOG MESA U HRANI ZA DECU
I DIUETETSKIM PROIZVODIMA

Ustinova Aleksandra'”, Derevitskaya Olga K.!, Hvylya Sergey'

Samo ekoloske, bezbedne sirovine visoke hranljive i bioloske vrednosti se
mogu koristiti u proizvodima od mesa za decu i dijetetskim proizvodima. U uslovi-
ma kada postoji nestasica govedine i svinjetine u Rusiji, uzgoj i prerada egzoti¢nih
vrsta ptica, kao $to su nojevi, postaju Siroko rasprostranjeni. Zbog toga je neophodno
da se ispita meso noja. U cilju davanja preporuka za koris¢enje nojevog mesa u hrani
za decu, ispitana je njegova hranljiva i bioloska vrednost, bezbednost, strukturno-
-mehanicke karakteristike mesa i sporednih proizvoda, i uporedeni sa tradicionalnim
vrstama mesa koje se koriste kao sirovine, i koje su u sirokoj upotrebi u proizvodnji
hrane za decu — govedina i svinjetina.

Visoka bioloska vrednost i bezbednost nojevog mesa i sporednih proizvoda su
utvrdeni, te se moze dati preporuka za njihovo kori$éenje kao sirovine u proizvodnji
hrane za decu i dijetetskih proizvoda. Za bolje poznavanje posebnih svojstava no-
jevog mesa i sporednih proizvoda, uradena je analiza mikrostrukture misi¢nog tkiva
mesa (zadnja Cetvrt trupa) i sporednih proizvoda (jetra i srce), u poredenju sa orga-
nima svinja i goveda. Ispitivanje je izvedeno prema opste prihva¢enim metodama
histoloskih ispitivanja.

U cilju odredivanja funkcionalnih svojstava nojevog mesa, ispitivani su pH,
sposobnost vezivanja vode i strukturalno-mehanicke i karakteristike boje.

Prema tome, kompleksna istrazivanja su nam pomogla da utvrdimo da nojevo
meso i sporedni proizvodi, u pogledu njihove hranljive i bioloske vrednosti, funkcio-
nalno-tehnoloskih i histoloskih karakteristika, nisu losiji od glavnih vrsta mesa koje
se koriste kao sirovine, a u pogledu bezbednosti, ispunjavali su zahteve za meso kao
sirovinu koja se koristi u proizvodnji hrane za decu mladeg uzrasta, od 6 meseci, i
mogu se preporuciti za proizvodnju hrane za decu, dijetetske i funkcionalne proiz-
vode.

Kljuéne reci: noj, sporedni proizvodi, hrana za decu, hranljiva vrednost, bez-
bednost, tehnoloske i karkateristike mikrostrukture.

!GNU Sveruski istrazivacki institut za meso, V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
Federacija.

*Autor za kontakt: dpitanie@mail.ru
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PROSPECTS FOR THE USE OF OSTRICH MEAT IN FOODS
FOR CHILDREN AND DIETETIC PRODUCTS

Ustinova Aleksandra'”, Derevitskaya Olga K.!, Hvylya Sergey'

Only ecologically safe raw materials of high nutritional and biological value
should be used in meat products for children and dietetic products. Presently, since
there are shortages of beef and pork in Russia, farming and processing of an exotic
bird such as ostrich becomes widespread. Therefore, it is necessary to study the os-
trich meat. In order to give recommendations for the use of ostrich meat in children
nutrition products, the nutritional and biological value, safety, structural-mechanical
characteristics of meat and by-products were studied and compared with traditional
types of meat used as raw materials, widely used in foods for children — beef and
pork.

High biological value and safety of ostrich meat and by-products were estab-
lished and therefore it can be recommended as raw material in production of foods
for children and dietetic products. For better knowledge of specific features of os-
trich meat and by-products the analysis of the microstructure of muscle tissue of
meat (hind quarter of carcass) and by-products (liver and heart), compared to the
organs of pigs and cattle, was carried out. The study was conducted according to
commonly used methods of histological investigations.

In order to determine the functional properties of ostrich meat, pH, water bind-
ing capacity and structural-mechanical and color characteristics were studied.

Thus, complex investigations helped establish that ostrich meat and by-pro-
ducts, in regard to the nutritional and biological value, functional-technological and
histological characteristics, are not inferior to main types of meat used as raw ma-
terials, and in regard to the safety, complied with the requirements for meat as raw
material used in food products for children of early age, beginning from 6 months,
and can be recommended for the production of foods for children, dietetic and func-
tional products.

Key words: ostrich, by-products, foods for children, nutritional value, safety,
technological and microstructure characteristics.

'GNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation.

*Corresponding author: dpitanie@mail.ru
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PROIZVODNJA I POTROSNJA MESA U REPUBLICI MAKEDONIJI

AZderski Jovan'", Pejkovski Zlatko!, Stojanova Marina!, Jakovlev Zlatko?,
Angelkova Tanja?, Bunevski Goko'

Meso i proizvodi od mesa ucestvuju u ishrani kao jedan od najvaznijih njenih
¢inilaca. Prema svojim biohemijskim i fizioloskim osobinama, meso ima vazno me-
sto u ljudskoj ishrani. Njegovo prisustvo u ishrani je od klju¢ne vaznosti.

Zbog toga je stalna potreba svakog drustva povecanje proizvodnje mesa ¢ime se
omogucava snabdevanje trziSta proizvodima i poboljSanje ekonomske situacije pro-
izvodaca, s druge strane. Naravno, obezbedivanje visoke produktivnosti, ekonomi¢no-
sti i rentabilnosti proizvodaca takode mora biti uzeto u obzir. Na ovaj nacin, proizvodi
¢e biti dostupni svim kategorijama potrosaca, ¢ak i onih sa manjim prihodima.

Kljuéne reéi: proizvodnja, potrosnja, meso, Makedonija.

'Fakultet za poljoprivredu i hranu u Skoplju, ul. Edvarda Kardelja b.b., 1000 Skoplje, Re-
publika Makedonija; y
2Univerzitet Goce Deléev, Fakultet za turizam i biznis logistiku, Stip, Republika Makedonija.

*Autor za kontakt: jazderski@yahoo.com

PRODUCTION AND CONSUMPTION OF MEAT IN
REPUBLIC OF MACEDONIA

AZderski Jovan'", Pejkovski Zlatko', Stojanova Marina!, Jakovlev Zlatko?,
Angelkova Tanja?, Bunevski Goko!

Meat and meat products participate as one of the most important items in hu-
man nutrition. According to its biochemical and physiological traits, meat has a sig-
nificant place in the diet. Its presence in diet is an essential need.

That is why permanent need of every society is to increase the meat production
enabling the supply to the market with this product and improving the economic
position of producers, on the other hand. Of course, providing high productivity,
economy and profitability of producers should be taken into consideration. In this
way, cheaper products available for every category of consumers, including even
those categories with lower income, should be obtained.

Key words: production, consumption, meat, Macedonia.

"Faculty of agricultural sciences and food, Skopje, Edvard Kardelj bb, 1000 Skopje, Republic
of Macedonia;

2University Goce Delcev, Faculty of tourism and business logistics, Stip, Republic of Mace-
donia.

*Corresponding author: jazderski@yahoo.com
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V-17

ULOGA PERCEPCIJE I STAVOVA POTROSACA PRI KUPOVINI
MESA I PROIZVODA OD MESA

Sar¢evi¢ Danijela'*, Lili¢ Slobodan!, Pordevi¢ Vesna!, Mili¢evi¢ Dragan!,
Vani¢ Danijela', Laki¢evi¢ Brankica', Milijasevi¢ Milan'

Proces koji utie na to da potrosac prihvati odredeni proizvod od mesa ili meso
je multidimenzionalan. Nije uvek jednostavno uspostaviti vezu izmedu fizioloske
percepcije i reakcije potrosaca. Odgovor potrosaca, kada je hrana u pitanju, nije ba-
ziran samo na senzorskim osobinama proizvoda i njegovom fizickom statusu, ve¢ je
povezan i sa drugim faktorima kao $to su: prethodna informisanost, proslo iskustvo
potrosaca kao i njegovi stavovi i verovanja.

Danas su potrosaci mnogo zahtevniji u pogledu kvaliteta i bezbednosti hrane,
deklarisanja proizvoda, opredeljenosti poroizvodaca da primenjujuju odgovarajuce
standarde u proizvodnji hrane.

U radu su razmatrane razne metode dobijanja informacija o percepciji potrosa-
¢a, stavovima, verovanjima i o¢ekivanjima koji uti¢u na kupovinu i konzumiranje
mesa i proizvoda od mesa.

Kljucne reci: odgovori potrosaca, percepcija, stavovi, ocekivanja.

'Institut za higijenu i tehnologiju mesa, Kac¢anskog 13, 11 000 Beograd, Republika Srbija.
*Autor za kontakt: danijelas@inmesbgd.com

THE ROLE OF CONSUMERS’ PERCEPTION AND ATTITUDE
IN PURCHASING OF MEAT AND MEAT PRODUCTS

Sar¢evi¢ Danijela'*, Lili¢ Slobodan!, Pordevi¢ Vesna!, Mili¢evi¢ Dragan',
Vani¢ Danijela’, Laki¢evi¢ Brankica', Milijasevi¢ Milan'

The process influencing the consumer to accept certain meat product or meat
is multi-dimensional. It is not always simple to establish the connection between the
physiological perception and reaction of the consumer. Response of the consumer,
in case of food, is not only based on sensory properties of the product and its physi-
cal status, but it is also associated with other factors, such as: previous knowledge,
previous experience as well as consumer attitudes and believes.

Consumers today are much more demanding in terms of food quality and safe-
ty, product labeling, determination of producers to implement certain standards in
food production, etc.
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In this paper, different methods for acquiring the information on consumer per-
ception and expectations which influence the purchasing and consumption of meat
and meat products, are studied and discussed.

Key words: consumer response, perception, attitudes, expectations.

Institute of Meat Hygiene and Technology, Kac¢anskog 13, 11 000 Belgrade, Republic of
Serbia.

*Corresponding author: danijelas@inmesbgd.com
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SADRZAJ CINK‘{& U m. semimembranosus, JETRI 1 BUBREZIMA
DESET RAZLICITIH GENOTIPOVA SVINJA ODGAJANIH U
VOJVODINI

Tomovié Vladimir', Petrovi¢ Ljiljana', Kevresan Zarko?, Dzini¢ Natalija!,
Jokanovi¢ Marija', Tasi¢ Tatjana®, Ikoni¢ Predrag?

U ovom radu utvrden je sadrzaj ukupnog pepela i sadrzaj cinka (Zn) u mesu
m. semimembranosus, jetri 1 bubrezima svinja (n = 69), deset razlicitih genotipova
[veliki jorksir, landras, veliki jorksir % landras, landras x veliki jorksir, durok x (ve-
liki jorksir x landras), durok x (landras x veliki jorksir), (durok x pietren) x (veliki
jorksir x landras), (durok x pietren) x (landras x veliki jorkSir), (hemp$ir % pietren) %
(veliki jorksir x landras), (hempsir x pietren) x (landras x veliki jorksir)], odgajenih
u Vojvodini. Prosecna starost svinja pre klanja bila je 6 meseci, dok je prosecna te-
lesna masa bila 104,9 + 5,45 kg. Sadrzaj ukupnog pepela odreden je standardnom
ISO metodom. Sadrzaj Zn odreden je atomskom apsorpcionom spektrofotometrijom
(AAS), nakon suvog spaljivanja homogenizovanih uzoraka. Izmedu razli¢itih geno-
tipova svinja nisu utvrdene znacajne razlike (P > 0,05) u sadrzaju ukupnog pepela
i u sadrzaju Zn, ni za jedno ispitano tkivo. Sa druge strane, u jetri je utvrden visoko
znacajno (P < 0,001) veéi sadrzaj Zn u poredenju sa sadrzajima Zn u mesu (m. se-
mimembranosus) 1 u bubregu. Sadrzaj ukupnog pepela u mesu nalazio se u intervalu
od 0,98 [genotip svinja: (hempsir x pietren) x (veliki jorksir x landras)] do 1,08
g/100 g [genotipi svinja: landras x veliki jorksir, durok x (veliki jorksir x landras),
(hempsir x pietren) x (veliki jork$ir x landras), (hempsir x pietren) x (landras x ve-
liki jorksir)], odnosno prosecno je iznosio 1,04 g/100 g, zatim u jetri u intervalu od
1,38 [genotipi svinja: durok x (veliki jorksir x landras), (durok X pietren) % (landras
x veliki jorksir)] do 1,50 g/100 g [genotipi svinja: durok X (veliki jorkSir x landras),
durok x (landras x veliki jorksir)], odnosno prosecno je iznosio 1,43 g/100 giu
bubrezima u intervalu od 1,11 g/kg (genotip svinja: veliki jorkSir x landras) do 1,37
2/100 g (genotip svinja: veliki jorksir), odnosno prosecno je iznosio 1,20 g/100 g.
Sadrzaj Zn u mesu nalazio se u intervalu od 2,30 (genotip svinja: veliki jorksir x lan-
dras) do 3,29 mg/100 g (genotip svinja: landras x veliki jorksir), odnosno prosecno
je iznosio 2,70 mg/100 g, zatim u jetri u intervalu od 6,32 [genotip svinja: (hempsir
x pietren) x (veliki jorksir x landras)] do 15,99 mg/100 g (genotip svinja: landras),
odnosno prose¢no je iznosio 9,82 mg/100 g i u bubrezima u intervalu od 2,15 (ge-
notip svinja: landras) do 4,10 mg/100 g [genotip svinja: durok x (landras x veliki
jorksir)], odnosno prose¢no je iznosio 2,99 mg/100 g. Utvrdeni sadrzaji Zn u sva
tri ispitana tkiva svinja odgajenih u Vojvodini odgovaraju sadrzajima Zn utvrdenim
u istim tkivima svinja odgajenih u drugim zemljama. Konzumiranjem 100 g jetre
zadovoljava se minimalno 42,1%, odnosno maksimalno 106,6% (prosecno 65,4%),
preporucenog dnevnog unosa za Zn, dok se konzumiranjem 100 g bubrega ili 100 g
misi¢nog tkiva zadovoljava maksimalno 27,3%, odnosno 21,9% preporuc¢enog dnev-
nog unosa za Zn.
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Kljucne reci: svinje, cink, m. semimembranosus, jetra, bubreg.

Napomena: Ovo istrazivanje je finansirano od strane Ministarstva za nauku i tehnoloSki
razvoj Republike Srbije, projekat TR — 31032.

"Univerzitet u Novom Sadu, Tehnoloski fakultet Bulevar cara Lazara 1, 21 000 Novi Sad,
Republika Srbija;

Institut za prehrambene tehnologije, Bulevar cara Lazara 1, 21 000 Novi Sad, Republika
Srbija.

*Autor za kontakt: tomovic@uns.ac.rs

ZINC CONTENTS IN m. semimembranosus, LIVERS AND
KIDNEYS FROM TEN DIFFERENT GENETIC LINES OF PIGS
PRODUCED IN VOJVODINA

Tomovi¢ Vladimir", Petrovi¢ Ljiljana', Kevresan Zarko?, DZini¢ Natalija',
Jokanovi¢ Marija!, Tasi¢ Tatjana?, Tkoni¢ Predrag?

The contents of total ash and zinc (Zn) were determined in the m. semimem-
branosus, livers and kidneys of sixty-nine pigs from ten different genetic lines [Large
White; Landrace; Large White x Landrace; Landrace x Large White; Duroc x (Large
White x Landrace); Duroc x (Landrace x Large White); (Duroc x Pietrain) x (Large
White x Landrace); (Duroc x Pietrain) x (Landrace x Large White); (Hampshire x
Pietrain) x (Large White x Landrace); (Hampshire x Pietrain) x (Landrace x Large
White)], raised in Vojvodina. The pigs were slaughtered at an average live weight of
104.9 £ 5.45 kg, and were about 6 months old. The total ash content was determined
according to the ISO method. Zinc content was determined by the flame atomic ab-
sorption spectrometry (AAS) after mineralization by dry ashing. The differences in
total ash and zinc content between different genetic lines of pigs were not significant
(P > 0.05) in all three of analyzed tissues. On the other hand, Zn content in liver
was highly significantly higher (P < 0.001) comparing to Zn content in meat (.
semimembranosus) and kidney tissue. Total ash content in meat was in the range
from 0.98 [genetic line: (Hampshire x Pietrain) x (Large White x Landrace)] to 1.08
2/100 g [genetic line: Landrace x Large White; Duroc x (Large White x Landrace),
(Hampshire x Pietrain) x (Large White x Landrace), (Hampshire x Pietrain) x (Land-
race x Large White)], i.e. on average 1.04 g/100 g. In liver total ash content ranged
from 1.38 [genetic line: Duroc x (Large White x Landrace), (Duroc x Pietrain) x
(Landrace x Large White)] to 1.50 g/100 g [genetic line: Duroc x (Large White x
Landrace), Duroc x (Landrace x Large White)], with an average of 1.43 g/100 g; and
in kidneys ash content ranged from 1.11 g/kg (genetic line: Large White x Landrace)
to 1.37 g/100 g (genetic line: Large White), with an average of 1.20 g/100 g. Zinc
content in meat was in the range 2.30 - 3.29 mg/100 g in genetic line Large White x
Landrace and genetic line Landrace x Large White, respectively. Average Zn content
in meat was 2.70 mg/100 g. Further, Zn content in liver ranged from 6.32 [genetic
line: (Hampshire x Pietrain) x (Large White x Landrace)] to 15.99 mg/100 g (genetic
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line: Landrace), with an average of 9.82 mg/100 g, and finally, in kidneys Zn content
ranged from 2.15 mg/100g (genetic line: Landrace) to 4.10 mg/100 g [genetic line:
Duroc x (Landrace x Large White)], with an average of 2.99 mg/100 g. The Zn con-
tents obtained in the Vojvodian pork meat, liver and kidneys are in agreement with
Zn contents in same tissues of pigs from other countries. The consumption of 100
g of liver contributes minimally 42.1% and maximally 106.6% (on average 65.4%)
of the Reference Daily Intake (RDI) value for Zn, while consumption of 100 g of
kidneys or meat contributes maximally 27.3% and 21.9%, respectively, of RDI value
for Zn.

Key words: pigs, zinc, m. semimembranosus, liver, kidney.

Note: The research was financed by the Ministry of Science and Technological Development,
the Republic of Serbia, project TR — 31032.

"Faculty of Technology, University of Novi Sad, Bulevar Cara Lazara 1, 21 000 Novi Sad,
Republic of Serbia;
Institute for Food Technology, Bulevar Cara Lazara 1, 21 000 Novi Sad, Republic of Serbia.

*Corresponding author: tomovic@uns.ac.rs
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IDENTIFIKACIJA TERMICKOG STANJA MESNE SIROVINE
KORISCENJEM MULTI-SENZORNOG METODA

Kuznetsova Tatyana G.!", Bogdanova Anastasiya V.!, Anisimova Irina G.!,
Ivankin Andrey N.!

Organizacija efikasnog sistema bezbednosti i kvaliteta proizvoda je preduslov
za uspeSan rad prehrambene industrije u uslovima trziSne ekonomije. Resavanje
ovih problema je direktno povezano sa razvojem novih pristupa u oceni kvaliteta
mesa kao sirovine koriS¢enjem modernih analitickih metoda, koje su u skladu sa
naprednim nau¢nim saznanjima i tehnologijom.

Jedna od svojstvenih karakteristika kvaliteta hrane je aroma/ukus koji se for-
mira kroz kompleks razli¢itih slabo isparljivih supstanci relativno male molekul-
ske mase. Analiza takvih informacija je bila moguca zbog pojave nove klase ana-
litickih mernih sistema, Ciju osnovu ¢ine nanokristalni senzori koji omogucavaju
sprovodenje molekularne identifikacije supstanci pojedinac¢no ili u smesi bez esen-
cijalnog unistavanja analita.

U ovom radu je predstavljena moguénost primene elektronskog nosa ,,VOCme-
ter za identifikaciju termickih uslova/stanja mesne sirovine. Utvrdeno je da tokom
duzeg perioda ¢uvanja/skladiStenja razliCitih tipova mesa na minus 18° C, dolazi do
promena profila i oblasti ,,vizuelnih izdanja* arome. Na osnovu podataka dobijenih
multi-senzornom analizom, obradenih metodom najvaznijih komponenti, razvijeni
su kalibracioni obrasci, koji omogucavaju razlikovanje ohladenog od odmrznutog
materijala. U radu su predstavljeni rezultati komparativne analize multi—senzorne 1
biohemijske metode ispitivanja dinamike promena isparljivih komponenti, koje for-
miraju aromu mesnih sirovina, tokom skladistenja na —18°C. Rezultati su potvrdili
mogucnost koriS¢enja sistema za identifikaciju ponovno odmrznutih sirovina. Pred-
nosti ove metode su u jendostavnosti i brzom izvrSenju analize.

Kljuéne reci: meso, elektronski nos, identifikacija mesne sirovine podvrgnute
tretmanu na niskoj temperaturi.

!GNU Sveruski istrazivacki institut za meso, V.M. Gorbatov, Talalikhina 26, Moskva, Ruska
federacija.

*Autor za kontakt: labsens@mail.ru
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IDENTIFICATION OF THERMAL STATE OF MEAT RAW
MATERIALS BY MULTI-SENSORY METHOD

Kuznetsova Tatyana G."", Bogdanova Anastasiya V.!, Anisimova Irina G.!,
Ivankin Andrey N.!

The organization of effective system of safety and quality assurance of the ma-
nufactured products is the pre-condition of successful activities of a food plant under
market economy. Solution of these problems is directly associated with the develop-
ment of new approaches to quality evaluation of meat raw materials using modern
analytical methods, corresponding to advanced level of science and technology.

One of the inherent characteristics of food quality is the aroma which is formed
by a complex of various lightly volatile substances with relatively small molecular
mass. The analysis of such information was possible owing to the appearance of a
new class of analytical measuring systems, the basis of which are nanocrystalline
sensors allowing conducting of the molecular identification of the substances indi-
vidually and in a complex mixture without essential destruction of the analyte.

The presented paper shows the applicability of electronic nose ,,VOCmeter,, for
the identification of thermal condition of meat raw materials. It was found that dur-
ing long-term storage of different meat species at minus 18° C, the profiles and areas
of ,,visual printings* of aroma are changing. On the basis of the data of multi-sen-
sory analysis, treated by the method of principal components, the calibration plots
have been developed, allowing differentiation of chilled and defrosted materials.
The paper presents the results of comparative analysis of multi-sensory and bioche-
mical methods of investigations of dynamics in changes of volatile components,
forming the aroma of meat raw materials, during storage at —18° C. The results have
confirmed a possibility of use of the system for determination of redefrosted raw
materials. The advantages of this method are simplicity and quick performance of
the analysis.

Key words: meat, electronic nose, identification of meat raw materials, sub-
jected to low temperature treatment.

IGNU The All-Russian meat research institute, V.M. Gorbatov of Rosselkhozacademi, Tala-
likhina 26, Moscow, Russian Federation.

*Corresponding author: labsens@mail.ru
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