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[TpenaBame 10 MO3UBY

MHUKPOBHOJIOIIKA UCITPABHOCT CUPEBA HA BEOIT'PAICKHUM
ITHJADAMA

Pamocnasa Casuh PamoBanosuh!, JacHa hophesuh!, Munujana Cunhuh’,
Cnodonanka Jannhujesuh?

1 [Tpod.np Panocnasa Casuh Panosanosuh, Banpennu npodecop, Karenpa 3a xurujeny u
TEXHOJIOTHjy HAMUPHHULIA aHUMAJIHOT nopekia, akynter BeTepuHapcke MeguLIMHe,
Yuusepsurert y beorpany, beorpan, Cpbuja
1 Ip Munujana Cunhuh, ctpyynu capanHuk, Karenpa 3a XurvjeHy ¥ TeXHOJIOTHjY
HaMHpHULIAa aHUMAJTHOT nopekia, PakynTeT BeTepUHApCKe MeAULIUHE, YHUBEP3UTET y
beorpany, beorpan, Cpbuja
1 Ip Jacua Hophesuh, acucrent, KaTenpa 3a XurujeHy U TEXHOJIOTHjY HAMUPHULIA
aHUMaJHor nopekia, ®akynTer BeTepuHapcke MenulHe, YHUBep3uTeT y beorpany,
beorpan, Cpbuja
2 Cneu.set.MenuuuHe Cnoboganka Jannhujesuh, penydauuku BeTepUHAPCKU UHCIIEKTOP,
MuHuKcTapCTBO NO/BONPUBPENE, LIyMapCTBa U Boponpuspene, beorpax, Cpouja
* e-mail koHTaKT ocode: mimica@vet.bg.ac.rs

Kparak cagpxaj:

Cup je mpou3sBoz of MieKka, KOju 3ay3uMa 3HauyajHO MeCTO y MCXpaHH pyau. Ha
Oeorpanckum nujanama Cy IPUCYTHU CUPEBH, KOjU Ce€ MPOU3BOAE Of KyBaHOI M
CUPOBOT MJIEKa Ha TpafMLMOHAalIaH HauWH 0e3 IofaBama KOMEPLHjaHUX CTaTep
KynTypa. [lotudy ca pasnuuutux reorpadckux jokanurtera y Pemydnunu Cpouju.
LUws papa je duo [a ce uUCIWTAa MHUKPODHMONOLIKA HCIPAaBHOCT CHUpeBa Ha
beorpanckum nvjanama.

HcnuraHo je ykynHo 43 y3opaka cupa (25 y3opaxa cupesa oz CHpoBOT U 18 yzopaka
CcUpeBa MPOU3BENEHUX Off KyBAHOI MJIEKa), Of KOjUX je 42 ucruTaHa y3opKa cupa
MPOM3BEIEHO Off KPaB/ber MJeKa, NOK je caMo jedaH y30pak OMO MPOU3BENEH Of
KO3Ujer MjeKa. Y30pKOBamwe je U3BPLIEHO Ha [Be ODeorpaicke nujaune y LEHTPY
rpaga (Kanenuh u [Nanwiyna) TOKOM y3aCTONMHHUX BUKEHala Kaja je Ha 3eJIeHUM
nyjaljlaMa NPUCYTHO HajBULIE WHAWBUIYaTHUX NMpou3Bohaua, KOju U3HOCE CBOje
IIPOM3BOJE HA TPIKUILTE.

Mukpoduonouika HUCOUTHBaWa Cy BplieHa Mpema [IpaBUIHUKY O OMNIITHUM H
nocedHUM yCJIOBUMA XUTHjeHe XpaHe Y W0 K0joj ¢asu MpousBoamwe, npepane u
npomerta ("Cryxdenu rmacauk PC", 6p. 72/2010, 62/2018). 3a noka3uBame Listeria
monocytogenes xopuiihena je SRPS EN ISO 11290-2 meropa; 3a noka3uBame
Salmonella spp. je xopumrhera SRPS EN ISO 6579 metomna; 3a UCIUTHBAE
KpUTEPHjyMa XWTHjeHe TNpoLeca y30pUH CHUpeBa Cy HCIHUTAHU Ha MPUCYCTBO
Escherichia coli u xoarymnasa Mo3WTHUBHE cTaduaokoke. 3a AokasuBawe E. coli
kopunrheHa je SRPS 1SO 16649 meToqa, a 3a I0Ka3uBame Koaryjia3a MO3UTHBHUX
crapunokoka SRPS EN ISO 6888-1 mertoma. Y y3opuuma Cy HCHHUTaHU
¢usnukoxemujcku naramerpu pH BpemHoct nomohy nexamerpa (Testo 205) ca
yOOIMHOM eJIeKTpoJJoM M aKTHBHOCT Boje (aw ) ca aBemerpoM (LabMaster-
aw,Novasina, I1IBajiiapcka).

Pesynraty cy mokasanu of YKynHO 43 MCIWTAHUX y30paka CUpeBa Koaryniasa
NO3UTHBHE cTadUIoKoKe cy nokasaney 10 (23,25%) u E. coliy 21 (48,84%) cupesa.
Hu y jenHOM cHpy HUje Ioka3aHO MpUCYCcTBO Salmonella spp. u L. monocytogenes.
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bpoj xoarynasa nmosuTuBHUX cTaduiokoka ce kperao ofn 3,39 no 4,60 log CFU/g,
nok je dpoj E. coli 6uo on 3 no 4,34 log CFU/g. Hajauwxka pH Bpepnoct 3,70 u
HajBuwa 6,40 cy 3abenexeHe y CHpeBUMa OJ1 KyBaHOT myieka, cTapocT 20 naHa u 1
IaH. AKTUBHOCT Bofe ce kpetana of 0,758 no 0,922.

Moxe ce 3aKbyyuTH Ja Cy HWCIOUTAaHU Y30pPUM HCHYHABAIM KpUTEPHUjyMe
0e30eIHOCTH M KpUTEpHUjyME XWUTHjEHE y IpoLecy INPOU3BOAHE. Y30pKe cHpa y
KOjuUMa Cy [OKa3aHe Koaryjas3a MO3UTHBHe CTaUIOKOKEe HUje DWUIo moTpedHo
VCIIUTATH Ha IPUCYCTBO EHTEPOTOKCHHA, jep Huje yTBphen Opoj >10° CFU/g.

Kibyune peum: cup, Miexko, 0e3DemHOCT, XWIrHjeHa, Koarysjaas3a IIO3UTHBHE
cradunokoke, E. coli

3axBanHuua: "Pap je mogp:kaH cpescTBUMa MHUHUCTapCTBa Hayke, TEXHOIOIIKOT pa3Boja U
uHoBauuja Pemybnuke Cpduje (Yrosop Opoj 451-03-472023-01 200143)." Ilocedna
3aXBaJIHOCT UHIUBUIYaTHUM NpousBohaumma cupa Ha deorpanckum nujanama Kanenuh u
[Manunyna 3a jbyda3HO YCTYN/bEHE Y30PKE.
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Lecture by invitation

MICROBIOLOGICAL SAFETY OF CHEESES AT BELGRADE MARKETS

Radoslava Savi¢ Radovanovi¢!', Jasna Dordevi¢!, Milijana Sindi¢!, Slobodanka
Janicijevic?

1 dr. Radoslava Savi¢ Radovanovi¢, Msc, spec.vet. med, PhD, Associate Professor,
Department of Hygiene and Technology of Food of animal origin, Faculty of
Veterinary Medicine, University of Belgrade, Bulevar oslobodenja 18, Belgrade,
Serbia
1 dr. Jasna Dodevi¢, PhD, Assistant, Department of Hygiene and Technology of Food
of animal origin, Faculty of Veterinary Medicine, University of Belgrade, Bulevar
oslobodenja 18, Belgrade, Serbia
1 dr. Milijana Sindi¢, spec.vet. med., PhD, Associate, Department of Hygiene and
Technology of Food of animal origin, Faculty of Veterinary Medicine, University of
Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia
2 spec.vet.med. Slobodanka Jani¢ijevi¢, DVM, Republic Veterinary Inspector,
Ministry of Agriculture, Forestry and Water Management, Belgrade, Serbia
* e-mail: mimica@vet.bg.ac.rs

Abstract:

Cheese is a milk product which takes an important place in human diet. Cheeses
produced in a traditional manner from raw and cooked milk without addition of
comertial starers are present at Belgrade markets. They originate from different
localities in Republic of Serbia.

The aim of this research was to examine the microbiological safety of food of
animal origin in catering facilities in the area of Belgrade, Republic of Serbia.
The aim of the work was to examine the microbiological safety of cheeses at
Belgrade markets.

A total of 43 cheese samples were examined (25 cheese samples produced of raw
milk and 18 cheese samples produced of cooked milk), out of 42 cheese samples
were produced from cow's milk, while only one sample was produced from goat's
milk. Sampling was carried out at two Belgrade markets in the city center (Kaleni¢
and Palilula) during consecutive weekends when the largest number of individual
producers are present at the green markets, bringing their products to the market.
Microbiological analyses were performed according to the Rulebook on general
and special conditions of food hygiene at any stage of production, processing and
trade ("Official Gazette of RS", No. 72/2010, 62/2018). The SRPS EN ISO 11290-
2 method was used to detect Listeria monocytogenes; SRPS EN ISO 6579 method
was used to detect Salmonella spp. In aim to examine process hygiene criteria,
cheese samples were analysed for the presence of Escherichia coli and coagulase-
positive staphylococci. The SRPS ISO 16649 and SRPS EN ISO 6888-1 methods
were used to detect E. coli and coagulase-positive staphylococci, respectevely. The
samples were examined for physicochemical parameters, pH value using a pH
meter (Testo 205) by a stab electrode and water activity (aw) by awemeter
(LabMaster-aw, Novasina, Switzerland).

The results showed that out of 43 examined cheese samples, coagulase-positive
staphylococci were found in 10 (23.25%) and E. coli in 21 (48.84%) cheeses. The
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presence of Salmonella spp. and L. monocytogenes was not detected in none of
cheese samples.

The number of coagulase-positive staphylococci and E. coli ranged from 3.39 to
4.60 log CFU/g and 3 to 4.34 log CFU/g, respectevely. The lowest pH value 3.70
and the highest 6.40 were rmesaured in cheeses produced from cooked milk aged
20 days and 1 day. Water activity ranged from 0.758 to 0.922.

It can be concluded that examined samples met the safety and hygiene criteria in
the production process. Cheese samples in which coagulase-positive staphylococci
were found were not examined for the presence of enterotoxins, because the
number was not >10° CFU/g.

Key words: cheese, milk, safety, hygiene, coagulase-positive staphylococci, E. coli

Acknowledgments: This study was supported by the Ministry of Science, Technological
Development and Innovation (Contract number 451-03-472023-01 200143). Special
thanks to individual producers from belgrade markets Kaleni¢ and Palilula who kindly
gave us the samples.
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