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[TpenaBame 10 MO3UBY

E®EKAT BUOLM A PA3/THYUTOI XEMHUJCKOI CACTABA HA
EPAJUKALINTY CAJIMOHE/IO3HOI BUO®HUIIMA

Anexkcangpa llImutpan', bojan l'onuh?, Jparo Heguh?3

1 Yuusep3ureT y bawoj JIynu, MeguuuHcku daxynret, bawa Jlyka, Permybmuka
Cprncka, buX
2JY Betepunapcku HHCTHTYT Penybnuke Cpricke "IIp Baco byrosan", bama Jlyka,
Penybnuka Cpncka, buX
3 YuusepsureT y beorpany, ®akynrteT BeTepuHapcke menuuune, beorpan, Cpduja
* Kopecnopentnu aytop: aleksandra.smitran@med.unibl.org

Kparak cagpxaj: CanMoHene  yBHjeK  INPENCTaB/bajy  WHTEPECAHTHY
MUKDOOMOJIONIKY TeMaTHKy, jep crmajajy Mely HajydecTtaivje 300HOTCKe
DakTepHjcke maToreHe KOjy Ce JIaKoO ¥ jeJTHOCTAaBHO IIPEHOCE Ca KUBOTHbA HA JbYLE
IpeKko TEPMUYKH HeOBO/bHO oOpahennx HamupHuua. Hako je tokom COVID-19
MaHJeMHUje JOIJIO 10 CMarbeha yIeCcTaIOCTH XyMaHUX CaJIMOHeN03a 3a Yak 22% Ha
I7100aIHOM HUBOY, CaJIMOHENe W Ja/be MpeACTaB/bajy APYry Hajueurhy LpHjeBHY
DakTepHjCcKy 300HO3y Ca rogullkboM MHOHAeHnoM of 13,3 cioyuyajeBa Ha 100 000
cTraHOBHUKA. Ha nonpyujy Penmybnuke Cprcke caJiMOHENO3€ Cy Ha IIPBOM MjECTy
KaJ Cy y IUTawy LpujeBHe HH(eKuYje, ca 3HaYajHUM MaJJOM Y4ecTanocTy ca 14, 5
IIPOMHJIA Ha CBera 4 mpomuia 300T eNUAEMUOIOMKUX Mjepa U MIPEenopykKa TOKOM
nangemuje. C 0d63upoM na je mpornaumeH Kpaj MaHAeMUje W Ja BUIIE He IOCTOje
enuaeMHoJIOIIKe Mjepe, OUEKUBAHO je na he ce W y4ecTaJioCT CaJIMOHET03HHUX
yuH(deKuYja BpaTUTH Ha MPeTXoOHU HUBO. CaliMOHesNo03e ce Hajueurhe mnosesyjy ca
HEIOBO/BHO TepMUYKH oOpaheHum mnunehum Mecom, Kao M ca TNPEIUBUMA,
KpemMama U COCeBHMA y YMjH cacTaB y/ja3e TepMHUUKHA HeobpaheHa jaja, 0OmHOCHO
)KyMaHLIa, aiu Tpeda HarIaCUTH U 3Hayaj CBUBCKOT MECA U IIPOU3BOJIA OJf CBUECKOT
Meca, Kao U CBjeke M CyXo Bohe, MOroToBo MOPHUjEKIOM U3 er30TUYHUX 3eMalba.
3axBasbyjyhu pa3Bojy Hayke W TEXHOJIOTHje, CXBaTHWJIM CMO Ja DaKkTepuje MOory
IpPEeXUB/bABaTH y [IBa O00IMKA, Kao IOjeJUHA4yHH, IUIAHKTOHCKH OONIULM, M
yopyxeHe, y ¢opmu duodunma. bakrepujcku duodunam je BUA 3ajeSHUUYKOT
CYKVBOTa Y HAaYWH IIPEKMB/baBama OaKTepHja Y HEIIOBOJbHUM yCJIIOBUMA. YHyTap
duodunma ce Hamaze DAKTEPHjCKM COjeBHM KOjU Ce METabONIMUKKA W TEeHEeTCKH
Pas3IUKyjy Y OOHOCY Ha IJTAaHKTOHCKE COjeBe Of KOjUX Cy MoTekyin. Metabonuzam
DakTepdja yHyTap OwodwiMma je 3Ha4ajHO YCIIOPEH Y OJHOCY Ha IJIaHKTOHCKE
¢opme, 300r orpaHMYEHE KOTMYUHE NOCTYIIHUX XpalkbUBUX Matepuja. Takohe, u Ha
TEHEeTCKOM HHUBOY je yO4eHa MOTHYHO Opyraudja eKCopecHja reHa y OJHOCY Ha
IUTAaHKTOHCKE cojeBe. JlomaTHy 3alITHUTYy DakTepHjama yHyTap Ouoduima mpyxa
OMOTa4 Of, NIoJHcaxapupa, Koju dakrepuje came CTBapajy, alu TEK HAKOH IITO
nobujy curHan fa npehy y dopmy duodunma. bruodunm ce cTBapa y HEKOITHKO
KOpaka, KOju oApa3yMHujeBajy NpBo anxepeHuujy (MpubydbuBame) MojeJUHAUHUX
00nvKa, 3aTUM HUXOBO PA3MHOXKABame€ HA JTATOM MjeCTy, HAaKOH uera nodujajy
CUTHaln 3a 1mpenasak y QopMmy ©OumoduiMa W MPOAYKUUjY 3aLITUTHOT
MoJInCaxapuaHOT oMoTada. Kpajwbu ucxon je hopmupatse 3penor duoguima.
buodbunm mnpencrasBba  33jeJHUMYKHM  HAYMH  Er3UCTEHIHMje CBUX  BpCTa
MHUKPOOpPTraHM3Ma Yy NPUPOAH, KaKO Ha >XMBUM OWhHMMa, Tako U Ha HEXUBUM
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oljexTHMa. Y TOM KOHTEKCTY j€ BEOMa Ba’KHO YTBPOUTH CIIOCODHOCT MPOAYKUHjE
Ovocdunima Ko# caJMoOHena KoOje ce H30/Iyjy W3 HaMHUPHULA JKUBOTUHCKOT
NopYjexsia, MOTOTOBO Ha Pa3IMuUWTUM MOBpUIMHAMa (MeTaJ, CTak/Io, MIaCcTHKa), ca
KOojuMa Mory fohu y 10TH1Iaj y OKBUPY IpexpaMdeHe HHAYCTPHje U yTOCTUTesbCTBA.
Ham uwmp je na yTBPOMMO KOjU CEPOTHMIOBH ce Hajuemrhe [eTeKTyjy W [1a
aHaJIM3WpaMO EeBEHTYaJHO MNPHUCYTHY pas3ivWKy y MNPOIOyKUWju Ouoduiama Kop
pas3nIuuUTHX cepoTumoBa. Epagukanyja, Tj. ykiamwawmwe dakTepujckor duoduima
IpencTas/ba MpaBU HM3a30B 300r €rsonoivcaxapujHOT OMOTada KOje CHHTETHILY
Daxtepuje yHyTap duodunma. OBaj monucaxapupgHu OMOTad UM omoryhasa Jia ce
CHa)XHO 3aJIMjeTIe 3a IOBPIIKHY, a [1aje UM U OTIIOPHOCT Ha BEJIMKY OPOj pa3InduTHX
XEMHJCKUX CYNCTaHIM, TaKO Ja jeIWHUW W HAjCUTYPHUjU HAUMH YKIamama
ovodunma npencrasba GUIMYKO OACTpPAMUBaKE Cca CymncrpaTa. Tamo raje Huje
moryhe Ha TakaB HayuMH YKJIOHWUTH OWOQUIM, NpUMjewyjy ce Ouonumu
(mesuH(ULNjeHCH) KOju UMajy Mawy uid Behy eUKacHOCT y epaguKalyjy 3penor
ovodunma. JomaTHU npodieM NpencTaB/ba YUHEHHLA Ja HEeKH OUOLUIU MOry
OLITETUTH TMOBPIUMHY Ha KO0jOj Ce Hauasd OMO(UIM, IUTO IpPENCTaB/ba BETHUKU
npodnemM y UAHYCTPUjU WIHM YTOCTUTEIBCTBY 300r omTehewa MalluHa WIK anapaTa
KOjU Ce KOpHUCTE y HaBeAEeHHM rpaHama. 300r Tora je BeoMa Ba)KHO YTBPIUTH
edukacHOCT dMoLMAa pas3IUUMATOr XEMHjCKOT CacTaBa Ha €pafiuKalujy 3pesor
duodunma. [Momanu U3 JOCTyHE TUTEPAType TOBOPE Jla Cy ITpenapaTu XJopa uMajy
0opy e(pUKaACHOCT y OZHOCY Ha aJIKOXOJI ¥ BOZOHUK MEPOKCH], T1a je U Hall LIUsb Aa
ce y dmmuckoj dynmyhHocTH crnipoBefly C/IMUHA MCIHWTHBAaka U KOI Hac. Pe3ynrtaTu
Oynyhux ncTpakvBamwa M UMaiy U NPaKTUYHU 3HAuaj, jep OM ce MOTJIM KOPUCTUTH
y BUAy TMpenopyka 3a NpakTUYHy NpHUMjeHy Yy 3euH(eKUHWju MallhHa Y
npexpaMmdeHoj UHAYCTPHUjH, Kao U 3a Ae3uHEKLHjy MOBPLUIMHA Yy YyTOCTUTE/LCTBY,
30paBCTBY U CTOYAPCTBY.

KipyuHe pHjeun: canmonena, bnodunm, 300Ho3e, duouua
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Lecture by invitation

EFFICACY OF BIOCIDES WITH DIFFERENT CHEMICAL COMPOUNDS ON
THE ERADICATION OF SALMONELLA SPP. BIOFILM

Aleksandra Smitran?, Bojan Goli¢?, Drago Nedi¢23

t University of Banja Luka, Faculty of Medicine, Banja Luka, Republic of Srpska, B&H
2PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Republic
of Srpska, B&H
3 University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia

* Corresponding author: aleksandra.smitran@med.unibl.org

Abstract: Salmonella spp. are always an interesting microbiological topic, because
they are among the most common zoonotic bacterial pathogens which can be
easily transmitted from animals to humans through thermally insufficiently
processed foods. Although the incidence of human salmonellosis has decreased by
22% globally during the COVID-19 pandemic, these bacteria still occupy the
second place among the most common intestinal bacterial zoonosis with an
annual incidence of 13.3 cases per 100,000 population globally. In the Republic of
Srpska, salmonellosis is the most common intestinal infection, with a significant
drop in frequency from 14.5 per thousand to only 4 per thousand due to
epidemiological measures and recommendations during the pandemic. Given that
the end of the COVID-19 pandemic has been declared and that there are no longer
any epidemiological measures, it is expected that the frequency of salmonellosis
will be as high as before the pandemic. Salmonellosis is the most often associated
with improperly thermal processing of chicken meat, as well as with dressings,
creams and sauces that include non-thermally processed eggs or egg yolks, but the
importance of pork meat and pork meat products, as well as fresh and dried fruit,
should also be emphasized.

With the development of science and technology, we realized that bacteria can
survive in two forms, as individual, planktonic forms, as it is well known, and also,
as we recently have discovered, associated in the form of biofilms. Bacterial
biofilm is a form of coexistence and a mode for bacterial survival in unfavorable
conditions. Inside of the biofilms, bacterial strains differ metabolically and
genetically from the planktonic strains from which they originated. The
metabolism of bacteria within the biofilm is significantly slowed down compared
to free-living planktonic forms, due to the limited amount of available nutrients.
Also, at the genetic level, completely different levels of gene expression was
observed compared to planktonic strains. Additional protection for the bacteria
inside the biofilm is provided by a exopolysaccharide coat, produced by bacteria,
after they give to each other a signal to switch from planktonic to the biofilm form.
A biofilm is created in several steps, which include the adherence tu substratum
of individual forms as the first step in this process, then bacterial replication, after
which they receive a signal for transitioning in the biofilm mode and the
production of a protective exopolysaccharide coat. The end result of this complex
process is the formation of a mature bacterial biofilm.

Biofilm represents a survival mode of all types of microorganisms in nature, both
on living creatures and on nonhost objects. In this context, it is very important to
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determine the ability of Salmonella spp. isolated from foods of animal origin to
produce biofilms on different surfaces (metal, glass, plastic), with which they may
come into contact during food processing in food industry and catering. Our goal
is to determine which serotypes are most often detected and to analyze if there
are any differences in biofilm production potential among different bacterial
serotypes. Eradication of the bacterial biofilm is a real challenge due to the
exopolysaccharide coat synthesized by the bacteria placed inside of the biofilm
community. This coat allows them to have strong fixation to the nonhost surface,
and also gives them impenetrable resistance and protection against different
chemical substances. Sometimes, the only way for biofilm removal is physical
elimination from the substrate. In the cases where it is not possible for physical
biofilm displacement, biocides (disinfectants) are applied, which have a different
potential for the eradication of the mature biofilm. An additional problem is the
fact that some biocides can damage the nonhost surface and this represents a huge
problem in the food industry or catering due to damage of the machines or
devices. Therefore, it is very important to determine the effectiveness of biocides
of different chemical composition on the eradication of mature biofilm. Available
data show that chlorine preparations are more effective than alcohol and
hydrogen peroxide, so our goal is to conduct similar tests in our country. The
results of future research would also have practical significance, as they could be
used in the form of recommendations for practical application in the disinfection
of machines in the food industry, as well as for the disinfection of surfaces in
catering, healthcare and animal husbandry.

Keywords: Salmonella, biofilm, zoonozes, biocid
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