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[TpenaBame 10 MO3UBY

MHUKPOBHOJIOIIIKA YHUCTORA Y JIAHIIY XPAHE
bojan T'OJIURY, Iparo HEJUR?3, lparan KACATUR*

1 op bojau l'onuh cneu. gp BeT., BUIIK HAy4YHU capafHUK, JaBHa ycTaHOBa BeTepuHapcku
uHctuTyT Penybnuxke Cprcke ,JIp Baco byro3an” bawa Jlyka, bawa Jlyka, bocHa u
XepueropuHa
2 np Jparo Hepuh penosuu npodecop, JaBHa ycTraHoBa BeTeprHapcky HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
3 np Oparo Henuh pepoBuu mpodecop, YHuBep3uret y beorpany, ®axynrer BeTepuHapcke
mepunune, beorpan, Cpbuja
4 np Iparan Kacaruh, Hay4yHU capagHUK, JaBHa ycTaHOBa BeTepuHapCKu HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
* Kopecnogentnu aytop: bojan ['onuh, bojan.golic@virs-vb.com

Kparak cagpixaj

[Topen MUKPOOHMONOWIKUX KPUTEPUjyMa 3a XpaHy (kputepujymm OesdjemHocTH
XpaHe W KpUTEpPUjyMH XUTHjeHe Yy IMpolecy HOPOU3BOLHKE), MHUKPOOUOIOUIKU
KpUTEPHUjYMH 4UCTOhe Cy BeoMa BakHA KapHvKa y MUKPOOMOJIOTHjH JlaHLla XpaHe.
[Tpocropyje y kojuMa ce pyKyje XpaHOM, IPEBO3HA CPEACTBA, IPpeIMETH, Ipudop U
ompeMa KOjU [o0/ia3e y KOHTAKT C XpPaHOM MOPajy Cé PEemOBHO YHUCTUTH H
ne3suH(UKOBaTH KaKo O ce u3djerao CBakM PU3UK O] KOHTAMUHALMje, a XpaHa U
ocodse Mopajy OWTHM NON penoBHUM Han3opoM. PykoBaouu XpaHOM MOpajy
OIp’KaBaTH BUCOK HUBO JIMYHE XUTHjeHEe U HOCUTH 0JroBapajyhy 3amwtuTHy ogjehy,
u Outh O00yueHHM O 3axTjeBUMa XurWjeHe XpaHe. HempasBwiHo uuimihewe u
nesuH@ekuyja Cy OUPEKTHO IMOBE3aHW C pasHUM H3bujameM Oosnecth Koje ce
npeHoce XpaHOM. KBanuTeT pykoBaolla XpaHOM 3aBHUCH OfI HBUXOBOI 31PaBiba,
xurvjeHe ¥ HaBuka. Odyka ocobsrpa KOje pyKyje XpaHOM, y BE3H C OCHOBHUM
KOHIIENITOM U 3aXTjeBUMA JIMYHE XUTHjeHe, CaCTaBHU je OU0 Mmjepa 3a AodHjame
6e3djeqHoOr MPOM3BOAA 32 MOTPOLIAYa. YOOMYajeHo je fa ce XUTHjeHCKe MPOBjepe y
odjekTuMa yCMjepaBajy Ha MOBpIIHHE KOje Cy Hajueurhe y KOHTaKTy C XpaHOM.

Y mukpoduonomkom mperneny OpuceBa NpOLjeHa XWIHjeHe NOBPLIMHA Ce
YIJIaBHOM 3aCHHBa Ha ofpehuBamy Opoja konmoHuWja u Enterobacteriacea mo cm?.
[lopen oBuX, NOHEKaj Ce BpIIM HCIUTUBAKE M HA TMPHUCYCTBO IPYTUX
MUKDPOOpPraHu3ama, jep je mokasaHo na Salmonella spp., Shigella spp., Escherichia
coli, Staphylococcus aureus, Bacillus cereus ¥ ¢exaqHe CTPENTOKOKE MOTUUY Off
3apakeHUX 0Coda Koje PYKyjy XpaHOM. Y HEKHM CiydajeBUMa MOTpedHOo je Ha
NOBpIIMHAMa KOje [oja3€ y KOHTAaKT C XpPaHOM YTBPOWTH TNPUCYCTBO Listeria
monocytogenes, ka0 y3pOYHHKa JIUCTEPHO3e, TELIKe 3apa3He O0NecTd Jbynu H
KUBOTHHA. Heka uctpaxuBama yKkasyjy Ia je )KHBOTHA CpefHHA BULIE YK/by4YeHa Y
MpolLeC MPOU3BOAKE Kao U3BOD Listeria monocytogenes HEro »KUBE XXUBOTHHE U
NelmeBy, Tako na Tpeda odpaTuTH mMocedHy Nakky Ha Mpouec yuimhewa M
nesuH@exuuje. 300r pU3KKa M0 jaBHO 34PaBibe, Y MPOU3BOIKBHU, IPEpany U IPOMETY
CIIpoBOJE ce 0DaBe3Ha WCHUTUBaWma Ha Listeria monocytogenes y NOCIOBawy C
rOTOBOM XpaHOM U Ha Salmonella y nocioBamwy ¢ MECOM, TPOU3BOIMMA OfT Meca U
NOJTYyTIPOU3BOJUMA.

Baxxehom perynatuBom fe(HHUCAHU Cy KPUTEPUjyMH MUKPOOHOJIOIIKE YUCTOhe U
Y4eCTaJIoCT KOHTpOJIe onpeMe, ypehaja, mpubopa, pagHUX MOBpIIWHA, pagHe ofjehe
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Y PYKy pagHHUKa y IPOU3BOJKBU U TPOMETY Y 00jEKTHMA U MPEBO3HUM CpPeACTBUMA
KOja Jjojla3e y KOHTAKT C XpaHOM, y KOjUMa IOCTOjU PU3HK OJ I0jaBe W IIHMpEema
3apasHe OomectH. YmnopehuBamem [0OMjeHUX pe3yiaTaTa HCIUTHBaWka Ca
KpUTEPUjyMHMa MHKPOOHONIOIIKE YHCTOhe, oOljewyje Cce MNPUXBAT/BUBOCT
MHKpOOHOJIOUIKe YUCTOhe y30pka. Y30pak je NpUXBAaT/bUBE MHUKPOOHMOIOLIKE
yrcTohe ako HUCIyHhaBa MUKPOOUOJIONIKE KPUTEPHUjYMeE. YKOIUKO capxu 10 50%
BUIIE MHKPOOPTaHH3aMa, y30pak MOXKe€ OWUTH NpPUXBAT/bMBE MHUKPOOHOJIOIIKE
yucTohe, oA yCJI0BOM A He CaipKU NaTtoreHe dakrepuje.

[Iwb MCTpaKMBamwa je 1a ce NPOLUjeH! CTalbe MUKPOOHOIOoUIKe YhCcTohe Y JIaHLy
XpaHe.

Y3opuu dpucesa onpeme, ypehaja, npudopa, pafHUX NMOBPIIKHA, pafHe ofjehe u
PYKY pajHHMKa y NMPOU3BOIHKHY, NPEPAAU U NMPOMETY y 00jeKTHMa U NPEBO3HUM
CPEACTBUMA KQjH [0/a3€ Y KOHTAKT C XpPaHOM, TAje MOCTOjU OMACHOCT Off 10jaBe U
mMpema 3apasHe 0oyecTH, KOPUIINEHU Cy 3a WUCIUTUBake. Y30pLU MOTHYY W3
odjexaTa 3a NMPOW3BOIWKY, Npepany M OUCTPUDOYLHjy XpaHe, pecTopaHa M OPYIHUX
YIOCTUTEBCKUX ODjeKaTa y KOjuMa Ce CITy’KHM XpaHa, 00jexkaTa y 00/1acTh BaCIUTama,
odpasoBama U COLMja/He 3alUTHTe (0DjeKTH 3a CMjellTaj Jula) U MPEeBO3HUX
CpencTaBa Koja jojia3e y KOHTAKT C XpaHOM. McniuTrBame je 06asmeHo Tokom 2020.
ropuHe U 0dyxsaTtwiio je 2.958 y3opaka.

OujewmuBame ycarialleHOCTH Yy30paka W3BPIIEHO je Ha OCHOBY KaTeropuja
VCIIUTAaHUX y30paKa, apameTapa UCIUTHBAaba U MUKPOOUOIOUIKUX KPUTEPHjyMa
npukas3aHux y cienehoj tabemu:

Kareropuja bpoj . Listeria
y3opaxa MHKpOOpraHu3ama Enterobacteriaceae monocytogenes Satmonella
Iopuynancke,
CTaKJIEHe, ITIaTKe <10 0-1 OncyctBo y OxncyctBo y
MeTaJHe = 100cm?/opucy | 100cm2/dpucy
nospumHe cfu/cm?
OcTaie nospiuuHe
(opBeHe, < 0-1 OncyctBo y OxncyctBO y
IUTACTUYHE, =30 100cm?/opucy | 100cm2/dpucy
kameHe) cfu/cm?
Tamupy, 3gjenune,
pudop 3a jeno u
Mame nocyhe; 0
IICYCTBO y OxncyctBo y
nocyhe u npubop <100 0-1
KOj# JOa3e y 100cmz2/6pucy | 100cm2/dpucy
KOHTAKT Ca XpaHOM
cfu/ml (cm2)
Pyke ocoda y
OncyctBo y OncyctBO y
DOOUPY Ca XpaHOM <200 0-1
cfu/mi (cm?) 100cm?/opucy | 100cm2/5pucy
boue win
amdanaxe 3a TeuHe 0-1 0-1 OﬂgygiBO y Ongyli?o y
mpousBoge cfu/ml pHucy pucy

cfu: colony forming units (jemuauia koja GopMupa KOJIOHHU]Y)

JTabopaTopHjcko UCTUTHBAE y30paka OprceBa BPIIEHO je ciaenehum meTomama:
- 0poj mukpoopranuzama npema BAS EN ISO 4833-1,
- Opoj Enterobacteriaceae mpema BAS EN ISO 21528-2,
- perekuwja Listeria monocytogenes mpema BAS EN 1SO 11290-1.
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- nmertexuuja Salmonella mpema BAS EN ISO 6579-1.
On yxymHor Opoja uCUTaHUX y3opaka dpucesa, 94,22% je dwio 3amoBosbaBajyhe,
a 5,78% je buno Hesagosomasajyhe.
[TocMaTpaHo y OBHOCY Ha yKynaH Opoj ucnuTaHux ysopakxa, 77,19% ysopaka je
duno He3amoBosbaBajyhe 30or mosehaHnor Hpoja Mukpoopranusama, a 22,81% 3bor
nosehanor dpoja Enterobacteriaceae.
[Tatorenu Salmonella n Listeria monocytogenes HUCYy U30JI0BaHU HU y jeTHOM y30PKY
Opuca.
HodujeHn pe3ynTaTd yKasyjy Ia je ONWITH HHUBO XUTHWjeHEe y MPOU3BOOHH M
OUCTpUDYLHMjU XpaHE Ha BUCOKOM HHUBOY, mocedHO 3D0r onCycTBa maTOreHa
Salmonella w Listeria monocytogenes, aiu Ja W [Aajbeé TIOCTOjHU PHU3UK O]
KOHTaMmuHanuje Enterobacteridcede, Koje Cy HWHIOWUKATOPH XWUTHjeHA ITpoileca
IPOU3BOLHE.

JIutepatypa: 1. Watnick, P., & Kolter, R. (2000). Minireview: Biofilm, city of
microbs. Journal Bacteriology, 182, 2675-7679; 2. Aarnisalo, K., Tallavaara, K.,
Wirtanen, G., Maijala, R., & Raaska, L. (2006). The hygienic working practices of
maintenance personnel and equipment hygiene in the Finnish food industry. Food
control, 17, 1001-1011; 3. Lawrie, R.A. (1998). Lawrie’s meat science (6th ed.).
Cambridge, UK: Woodhead Publishing Limited; 4. Gill, C. O., & Jones, T. (1999).
The microbiological effects of breaking operations on hanging beef carcass sides.
Food Research International, 32, 453-459; 5. Samelis, J., & Metaxopoulos, J.
(1999). Incidence and principle sources of Listeria spp. and Listeria
monocytogenes contamination in processed meats and a meat processing plant.
Food Microbiology 16, 465-477.

KipyuHe  pujeun:  MuUKpoOMOJOIIKA  4uCTOha, JlaHal  XxpaHe,  Opoj
MUKpOOpraHu3ama, entepodakrepuje, Salmonella, Listeria monocytogenes.
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Lecture by invitation

MICROBIOLOGICAL PURITY IN THE FOOD CHAIN
Bojan GOLIC", Drago NEDIC23, Dragan KASAGIC*

1Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja
Luka, Bosnia and Herzegovina
2Dr. Sci. Drago Nedi¢ Full Professsor, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and Herzegovina
3 Dr. Sci. Drago Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary
medicine, Belgrade, Serbia
4Dr. Sci. Dragan Kasagi¢, Research Associate, Public Institution Veterinary Institute of
the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and
Herzegovina
* Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

In addition to microbiological criteria for food (food safety criteria and hygienic
criteria in the production process), microbiological purity criteria are a very
important link in the microbiology of the food chain. Premises where food is
handled, means of transport, items, utensils and equipment that come into
contact with food must be regularly cleaned and disinfected to avoid any risk of
contamination, and food and staff must be under regular supervision. Food
handlers must maintain a high level of personal hygiene and wear appropriate
protective clothing, and be trained in food hygiene requirements. Improper
cleaning and disinfection has been directly linked to various outbreaks of
foodborne illness. The quality of food handlers depends on their health, hygiene
and habits. The training of the staff who handle food, regarding the basic concept
and requirements of personal hygiene, is an integral part of the measures to obtain
a safe product for the consumer. It is common for hygiene checks in facilities to
be directed to surfaces that are most often in contact with food.

In the microbiological examination of swabs, the assessment of surface hygiene is
mainly based on the determination of the colony count and Enterobacteridacea per
cm?. In addition to these, testing is sometimes performed for the presence of other
microorganisms, because Salmonella spp., Shigella spp., Escherichia coli,
Staphylococcus aureus, Bacillus cereus and faecal streptococci have been proven to
originate from infected food handlers. In some cases, it is necessary, on surfaces
that come into contact with food, to determine the presence of Listeria
monocytogenes, as the cause of listeriosis, a serious infectious disease of humans
and animals. Some research indicate that the environment is more involved in the
production process as a source of Listeria monocytogenes than live animals and
carcasses, so special attention should be paid during the cleaning and disinfection
process. Due to the risk to public health, mandatory tests for Listeria
monocytogenes in the business of ready-to-eat food, and for Salmonella in the
business of meat, meat products and semi-products are carried out in production,
processing and trade.

The current regulation defines the criteria of microbiological purity and the
frequency of control of equipment, devices, accessories, work surfaces, work
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clothes and hands of workers in production and traffic in facilities and means of
transport that come into contact with food, in which there is a risk of the
appearance and spread of an infectious disease. By comparing the obtained test
results with the microbiological purity criteria, the acceptability of the
microbiological purity of the sample is assessed. A sample is acceptable
microbiological purity if it meets the microbiological criteria. If it contains up to
50% more microorganisms, the sample can be of acceptable microbiological
purity, provided that it does not contain pathogenic bacteria.

The aim of the research is to assess the state of microbiological purity in the food
chain.

Samples of swabs of equipment, devices, utensils, work surfaces, work clothes and
hands of workers in production, processing and traffic in facilities and means of
transport that come into contact with food, where there is a risk of the appearance
and spread of an infectious disease, were used as test material. The samples come
from facilities for the production, processing and distribution of food, restaurants
and other catering establishments where food is served, facilities in the field of
upbringing, education and social protection (facilities for housing people) and
means of transport that come into contact with food. The examination was carried
out during 2020 and included 2,958 samples.

Assessment of conformity of the samples was carried out on the basis of the
categories of tested samples, test parameters and microbiological criteria shown
in following Table:

Sample categories chll?rrllty Enterobacteriaceae morf;g;i?;znes Salmonella
Porcelain, glass, smooth <10 0-1 Absence in Absence in
metal surfaces cfu/cm? = 100cmz2/swab 100cmz2/swab
Other surfaces (wooden, < 0-1 Absence in Absence in
plastic, stone) cfu/cm? <30 100cm2/swab 100cmz2/swab
Plates, bowls, cutlery and
small dishes; dishes and : :
utensils that come in <100 0-1 18%’53256 mb 11(-)\(1))ser;7e 1nb
contact with food cfu/ml cme/swa cms/swa
(cm2)

Hands of food handlers <200 0-1 Absence in Absence in
cfu/ml (cm2) = 100cmz2/swab 100cmz2/swab
Bottles or containers for 0-1 0-1 Absence in Absence in
liquid products cfu/ml swab swab

cfu: colony forming units

Laboratory testing of water is performed by the following methods:
- enumeration of colony count according to BAS EN ISO 4833-1,
- enumeration of Enterobacteriaceae according to BAS EN 1SO 21528-2,
- detection of Listeria monocytogenes according to BAS EN ISO 11290-1.
- detection of Salmonella according to BAS EN ISO 6579-1.

Of the total number of swab samples examined, 94.22% were satisfactory and
5.78% were unsatisfactory.
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Observed in relation to the total number of tested samples, 77.19% of samples
were unsatisfactory due to an increased of colony count and 22.81% due to an
increased number of Enterobacteriaceae.

Pathogens Salmonella and Listeria monocytogenes were not isolated in any swab
sample.

Obtained results indicates that the general level of hygiene in the production and
distribution of food is at a high level, especially due to the absence of pathogens
Salmonella and Listeria monocytogenes, but that there is still a risk of contamination
with Enterobacteriaceae, which are indicators of the hygiene of the production
process.

References: 1. Watnick, P., & Kolter, R. (2000). Minireview: Biofilm, city of
microbs. Journal Bacteriology, 182, 2675-7679; 2. Aarnisalo, K., Tallavaara, K.,
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maintenance personnel and equipment hygiene in the Finnish food industry. Food
control, 17, 1001-1011; 3. Lawrie, R.A. (1998). Lawrie’s meat science (6th ed.).
Cambridge, UK: Woodhead Publishing Limited; 4. Gill, C. O., & Jones, T. (1999).
The microbiological effects of breaking operations on hanging beef carcass sides.
Food Research International, 32, 453-459; 5. Samelis, J., & Metaxopoulos, J.
(1999). Incidence and principle sources of Listeria spp. and Listeria
monocytogenes contamination in processed meats and a meat processing plant.
Food Microbiology 16, 465-477.
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Salmonella, Listeria monocytogenes.
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