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were validated through linearity, precision, specificity, trueness and
quantification limit. The quantification limits for PCB indicators were
3 ng/g wet weight. In all tested samples, PCB values were below LOQ.
Commission Regulation (EU) No 1259/2011 established a Maximum
level for sum of the six marker or indicator PCBs (PCB 28, 52, 101,
138, 153 and 180) in muscle meat of fish at a value of 75 ng/g (w. w).
Both preparation methods were confirmed by satisfactory results for
PCB 153 using certified reference material - fatty fish (Fapas, UK), with
values of 24.2 ng/g and 26.4 ng/g, respectively, and the assigned value
was 28.0 ng/g with a permissible range of 15.7-40.3 ng/g.

Key words: co-extractants, PCB, C18, clean-up
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[IpenaBame 10 MO3UBY

KBAJIUTETA MEJA Y PEITYB/JIMIIHU CPIICKOJ U
YCKIIABEHOCTH CA ITPOITHCAHHUM 3AXTJEBUMA

bumana Ilehanan', Munujana lonuh?, Jenena Aauunh®

'Ip bumana Ilehanau, pumn. XK. TpexpamdeHe TexXHoOJOruje, JaBHa ycTaHOBa
Berepunapcku nHcTUTYyT Penydnuke Cprcke ,JIp Baco bytosan” bama Jlyka;
’Ma Mwunujana lonuh pumn. wmx. [IpexpambeHe TexHomoOryje, JaBHA yCTaHOBA
Berepunapcku nHcTUTYyT Penydnuke Cprcke ,/JIp Baco bytosan” bama Jlyka;
SJenena Annuwh, oUmI. XeMu4dap, JaBHa yCTaHOBA BeTepHHApCKHA WHCTUTYT
Penybnuke Cpncke ,JIp Baco byrosan“ bamwa Jlyka
‘biljana.pecanac@virs-vb.com

Kpatak cagpxaj

Meq je He3aMmjewmHBa HAMHUPHULIA Y 3[PaBOj JbYICKOj UCXPAHU KOja ce
300r CBOje HyTPUTHUBHE BPHj€OHOCTH U JBEKOBUTHUX CBOjCTaBA KOPUCTH Of
naBHuHA. Ilo peduHULMjH, Me[ je TPOM3BOJ KOjU NMPOU3BOLE MYENe U
KOjeMy Ce HULITA HE CMUje AOLaBaTH WK ONy3UMaTH Kako OU 3aIpxao
CBOja KapaKTepUCTHYHa CBOjcTBA. HUKaKkBa Apyra XxpaHa He 04 ce cmjena
CTaB/baTH Ha TPKUILTE 110 HA3UBOM ,MEN" jep CE TUME 0OMamyjy KpajbHy
norpoirady. HaanocT, Ha TPXKHUILUTY je CBE€ MPUCYTHUjU Me[ He Camo
noumyjer kpasutera Beh U men 3a Koju ce CyMma J1a je pancuduKoBaH.
[TpousBox KOju Ce JeKIapulle oL Ha3UBOM ,Mel" BU3YEJHO je CIUYaH
MeJly, aJli He HUCIy’haBa yCJIOBe KBAJIUTETA 3a MeJl, I0CedHO y morneny
cagpxaja XM®-a, caxapo3e U aKTUBHOCTH JHjacTa3e.

Llwb OBOT UCTpa’KMBama je yTBphuBame KkBanurera Mmena y Permybdnuuu Cpn-
CKOj KOjer JIOCTaBibajy MpOU3BOhHauM U CIIy)KOEHa juua Koja 00aB/bajy UH-
CreKknujcky Haazop y Penydnuuu Cprickoj, Te yTBphHBame yckiah)eHoCTH ca
3axTjeBUMa IIpasunnuxa o keanutteity uuenuwux poussoga (CI' PC 14/16).

Y nepuopy on asrycra 2020. no mapra 2022. roguHe CIpOBeeHa Cy
VCIIUTHBAaka jeNJHOI WIM BHILE Napamerapa kBanurera y 232 y3opka
mena op kojux: 219 ananu3sa cagpxaja XM®-a, 163 gujacrase, 126 caxa-
pose, 110 penykyjyhux wehepa, 57 Boge, 41 kucenocty, 37 eneKTpUYHe
IIPOBOJI/BUBOCTH, 36 memnesna ¥ 36 Marepuja HEpPaCTBOP/BUBUX Y BOIH.

YtBphene cy crpenehe npocjeune BpujenHOCTH canpxaja: XM® 86,2+308,27
mg/kg, caxapose 3,29%2,970%, penykyjyhux mehepa 72,28+4,890%,

255



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PEITYBJIIMKE CPIICKE (FBOCHA U XEPLIETOBHMHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

nenena 0,2410,242%, kucenoctu 22,66+11,258%, enekTpuuHe Mpo-
BoaspuBoCTH 0,48+0,053 mS/cm, Bone 18,35+1,275%, mujacrase 20,15
+14.81DN, a 3a marepuje HepacTBops/puBe y Bogu 0,02 +0,02%.

Ha ocHOBy pe3ynrara 100HjeHUX UCITUTHBAkEM NI0jeJUHYHUX [TapaMeTapa
KBa/IMTeTa MeJa yTBpheHa je HeyckinaheHOCT ca 3aXTjeBUMa NpomnuUca Koj
CBUX [TapaMeTapa KBaJIMTeTa, OCUM 3a CafpKaj MaTepHja HepaCcTBOP/bUBUX
y Bogu. Hajesehu dpoj HeycarnmaweHnoctu je yrBpheH 3a XMO (21%),
nujactasdy (17%) u caxapo3sy (10%).

Y uuspy 3aluTHTe 3Apasiba MOTPOLIAYA, BKHO je KOHTUHYWPAHO MpaTH-
TH KBJIUTET W 3[APAaBCTBEHY UCMpPaBHOCT Mena y Pemydnuuu Cprickoj u
npeny3suMmaTty edukacHe Mjepe 3a cnpevyaBame (dancuduKkoBama mena
¥ oOMamMBama NOTPOIIAYa NAaBakeM HETaYHUX MHOpPMHLHjA O KBa-
JIUTETy Mepa.

KipyuHe pujeun: Mmen, kBanureT, pancudUKOBake, aKTUBHOCT AHUjacTase,
XMo
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Lecture by invitation

HONEY QUALITY IN REPUBLIC OF SRPSKA AND COMPLIANCE
WITH PRESCRIBED REQUIREMENTS

Biljana Pecanac", Milijana Goli¢?, Jelena Anici¢?,

Dr.sci. Biljana Pec¢anac, BSc.Food Technology Engineer, PI Veterinary Institute of
the Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
*Msc. Milijana Goli¢, BSc.Food Technology Engineer, PI Veterinary Institute of the
Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
3Jelena Anici¢, graduated chemist, PI Veterinary Institute of the Republic of
Srpska ,Dr Vaso Butozan“ Banja Luka;
‘biljana.pecanac@virs-vb.com

Abstract

Honey is an indispensable food in a healthy human diet that has been
used since ancient times due to its nutritional value and medicinal
properties. By definition, honey is a product produced by bees and
to which nothing should be added or subtracted in order to retain its
characteristic properties. No other food should be placed on the market
called “honey” because it deceives the end consumer. Unfortunately, the
market is increasingly present with honey not only of poorer quality, but
also honey that is suspected to be adulteration. The product declared
as “honey” is visually similar to honey, but does not meet the quality
requirements for honey, especially in terms of HMF content, sucrose
and diastase activity.

The aim of this research is to determine the quality of honey in the
Republic of Srpska submitted by producers and officials performing
inspections in the Republic of Srpska, and to determine compliance
with the requirements of the Ordinance on the quality of bee products
(SG RS 14/16).

In the period from August 2020 to March 2022, tests of one or more
quality parameters were conducted in 232 honey samples, of which:
219 analysis of HMF content, 163 diastase, 126 sucrose, 110 reducing
sugars, 57 water, 41 acidity, 37 electric conductivity, 36 ash and 36
water-insoluble matter.
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The following average content values were determined: HMF 86.2 +
308.27 mg/kg, sucrose 3.29 + 2.970%, reducing sugars 72.28 + 4.890%,
ash 0.24 *+ 0.242%, acidity 22.66 £ 11.258%, electrical conductivity
0.48 £ 0.053 mS/cm, water 18.35 + 1.275%, diastase 20.15 + 14.81DN,
and for substances insoluble in water 0.02 = 0.02%. Based on the
results obtained by testing individual parameters of honey quality,
non-compliance with regulatory requirements was determined for all
quality parameters, except for the content of substances insoluble in
water. The highest number of non-compliance was found for HMF
(21%), diastase (17%) and sucrose (10%).

In order to protect the health of consumers, it is important to continuously
monitor the quality and health of honey in the Republic of Srpska and
take effective measures to prevent adulteration of honey and deceive
consumers by providing inaccurate information about the quality of
honey.

Key words: honey, quality, adulteration, diastase activity, HMF
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XEMHJCKHX KOHTAMHUHAHTH Y PUBH U IITIKO/bKAMA CA
TPXKHILUTA CPBHUJE

HukonuHa HoBakoB!*, bpankuna Kapramosuh?, Xemko Muxasbses?,
Oywan Jlasuh?, bpanucnasa benuh!, bodan hypuh?, Mapxko
HUwunnosuh!, Munow ITenuh?, Oparana Jbydojesuh ITennh?

!Ip HukonuHa HoBakoB, BaHpenHu npodecop, ITosmonpusBpenan dakyaTer
Hoswu Cag, Cpduja
!ITp Bpanwucnasa benwh, penosHu npocdecop, Iomompuspentu daxynrer Hosu Can, Cpduja
17Ip Mapxko IIunriosuh, Baapensay mpocdecop, TTomonpuspentu daxynrer Hosu Can, Cpduja
2[Ip Bpankuna Kapramosuh, HayuyHH capagHuk, Hayynu MHCTHUTYT 32 BETEPHHAPCTBO
Hoswu Cag, Cpduja
’lp, Xemko MuxaspeB, BUIIM HAyYHH capagHuK, HayuyHu MHCTUTYT 3a
BetepuHapcTBo Hosu Caz, Cpduja
Msc Oyuran Jlasuh, HCTpa)KWBA4 MPHUIPABHUK, HayYHU HHCTUTYT 32 BETEPUHAPCTBO
Hosu Cag, Cpduja
2[lp Muow Tlenwh, HayyHu capagHuk, HayyHu MHCTUTYT 32 BETEPUHAPCTBO
Hosu Cag, Cpduja
‘[lp OparaHa Jbybojepuh Ilenwh, BUlIM HAayYHH capagHUK, HayuyHu MHCTUTYT 3a
BetepuHapcTBo Hosu Can, Cpduja
3[Ip Bet Men cren, boban Bypuh, Yimpasa 3a Berepuny, beorpan, Cpduja

*e-mail xoHTakT ocobe: milosevicnina@gmail.com

Kparak cagpixaj

Pubmme meco mpencrasba jefHY OF HAjKOMIUIETHUjUX WM HAj3OpaBUjUX
HaMHUpHHULA KOje CE KOPUCTE y ucxpaHu byau. Ha tpxuwmry Cpduje
NOpeJ CITKOBOOHUX puda, MPUCYTHE CY U MOpPCKe pude, Hajuewrhe ocnuh,
TYHa, CapJvHa, opazna, OpaHuuH U Ap. Cpdurja ka0 KOHTUHEHTAIHA 3EMJba
HEeMa MPOM3BOJKY UIKO/BKU Beh camo yBO3 U3 APYTUX 3eMasba. Jlarmwe,
Hajuewrhe menutepancke (Mitilus galloprovincialis) cy HajBaKHUje U
Hajueurhe KOH3yMHpaHe IWIKo/bKe. Ha TpxumTy ce puda W LWIKObKE
mory Hahu kao cBexxe U 3aMp3HyTe. [IpUIUKOM CTaB/baka y MPOMET
pude U WKOBKU Tpeda 0DpATUTH MaXKky HA MPUCYCTBO U KOJIUYUHY
XEMHUjCKUX KOHTaMHHAHATa, UMajyhu y BUAY Aa OBa Ipyna TOKCUYHHUX
jenvmerna YKOJIHUKO CE Hajla3HW Yy BpeJHOCTHMA U3HAZ JO3BOJbEHUX MOXKE
V3a3BaTH 3HayajHE 30paBCTBEHE NPODOIEME KOJ KpajlbHUX KOH3YMEHATa,
ONHOCHO Jbyau. O XeMMjCKMX KOHTaMHHaHAaTa Tpeda BOAUTH pauvyHa
0 cienehuM: OpPraHOXJIOPHU MEeCTUUUAM (angpuH W nuennpuH; (di-
chlorodiphenyltrichloroethane) DDT u nepuBaTH, €eHOpPUH, JTUHIAH U
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eHpocyndan (cyma anda v dera uzomepa U eHpgocyndan cyndara);
TELIKX METal¥ U METAJIOUAH (0J1I0BO, KAIMHjYM, XKUBA, apCEH, TBOXDe,
0aKkap ¥ UWHK); MOTULUUKINYHU apOMaTU4YHU yriboBogoHunu (Polycyclic
aromatic hydrocarbons- PAH), oz kojux ce nmpate benzo(a)pyrene u cyma
benzo(a)pyrene, benz(a)anthracene, benzo(b)fluoranthene u chrysene;
nonuxponosanu dudenunu (polychlorinated biphenyl -PCB), ogHOCHO
cyma PCB28, PCB52, PCB101, PCB138, PCB153 u PCB180 u nuokcuuu
(WHO-PCDD/F-TEQ), Te guokcuuuma ciauuau PCB (WHO-PCDD/F-
PCB-TEQ). 360r ynmeHHIIE Ja TOTOBO HE NIOCTOjU XpaHa Koja He CafpKu
IITEeTHE CYTCTaHlle, Ha JPKaBHOM HHUBOY KaO M HW)KMM HUBOHMMaA HYKHO
jé HENPeKUAHO BPIUWTH UAEHTU(UKALH]Yy U aHAIU3y OMACHOCTH Kao U
IPOLIEHY pU3HKa y3 ofpehrBame MaKCUMaTHO JOMyIUTeHe KOHLEHTpaLuyje
KOja ce cMe Hahu y XpaHHU.

Kipyune pujeun: puda, Jarwme, XeMUjCKM KOHTAMUHAHTH, aKBaKyJITypa
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CHEMICAL CONTAMINANTS IN FISH AND SHELLFISH FROM
THE SERBIAN MARKET

Nikolina Novakov'*, Brankica Kartalovi¢?, Zeljko Mihaljev?, DuSan
Lazi¢?, Branislava Beli¢!, Boban Duri¢?, Marko Cincovi¢!, Milo$ Peli¢?,
Dragana Ljubojevi¢ Peli¢?

'PhD, Nikolina Novakov, assotiate professor, Faculty of Agriculture Novi Sad, Serbia
'PhD, Branislava Beli¢, full professor, Faculty of Agriculture Novi Sad, Serbia
'PhD, Marko Cincovic, assotiate professor, Faculty of Agriculture Novi Sad, Serbia
’PhD, Brankica Kartalovi¢, research assocciate, Scientific Veterinary Institute Novi
Sad, Serbia
2phD, Zeljko Mihaljev, senior research assocciate, Scientific Veterinary Institute
Novi Sad, Serbia
ZMSc, Dusan Lazi¢, junior researcher, Scientific Veterinary Institute Novi Sad, Serbia
ZPhD, Milo$ Peli¢, research assocciate, Scientific Veterinary Institute Novi Sad, Serbia
2PhD, Dragana Ljubojevi¢ Peli¢, senior research assocciate, Scientific Veterinary
Institute Novi Sad, Serbia
3Dr vet med spec, Boban Duri¢, Veterinary directorate, Belgrade, Serbia
*contact person e-mail: milosevicnina@gmail.com

Abstract

Fish meat is one of the most complete and healthiest foods used in
human nutrition. In addition to freshwater fish, there are also marine
fish on the Serbian market, most often hake, tuna, sardines, sea bream,
sea bass and others. Serbia, as a continental country, does not produce
shellfish, but only imports from other countries. Mussels, most often
Mediterranean (Mitilus galloprovincialis) are the most important and
most frequently consumed shells. Fish and shellfish can be found on the
market as fresh and frozen. When placing this products on the market,
one should pay attention to the presence and amount of chemical con-
taminants, bearing in mind that this group of toxic compounds, if they
are above the permitted values, can cause significant health problems
for its consumers. Of the chemical contaminants, the following should
be considered: organochlorine pesticides (aldrin and dieldrin; (dichlo-
rodiphenyltrichloroethane) DDT and derivatives, endrin, lindane and
endosulfan (sum of alpha and beta isomers and endosulfan sulfate);
heavy metals and metalloids, lead,cadmium, mercury, arsenic, iron,
copper and zinc), polycyclic aromatic hydrocarbons (PAH), of which
benzo (a) pyrene and sum of benzo (a) pyrene, benz (a) anthracene,
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benzo (b) fluoranthene and chrysene are monitored; polychlorinated
biphenyls (PCBs), ie the sum of PCB28, PCB52, PCB101, PCB138, PCB153
and PCB180 and dioxins (WHO-PCDD / F-TEQ), and dioxin-like PCBs
(WHO-PCDD / F-PCB-TEQ). Due to the fact that there are almost no
foods that do not contain harmful substances, at te national and other
levels is necessary to continuously identify and analyze hazards and
risk assessment with determining the maximum allowable concentration
that can be found in food.

Key words: fish, mussels, chemical contaminants, aquaculture
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OHUTOBHOTHLH - ITPUPOOJHU CTUMYJIATOPH PACTA
Y XPAHH 3A BPOJJIEPE

Pagmuna Mapkosuh'*, [Iparan Illedep?, dejan ITepuh?, CBeTnaHa
I'pmosuh*, Cramen Panmynosuh®, Kpuctuna lllesuh Casuh®

Tlpod. mp Panmuna Mapkosuh, penosau npodecop, Karenpa 3a ncxpaHy ¥ DOTaHUKY,
daxynTeT BeTepuHapcke MenulvHe, YHUBep3uTeT y beorpanmy, beorpan, Cpbuja
TIpod. np Oparan Lledep, penosuu mpodecop, Katempa 3a ucxpaHy u HOTaHUKY,
dakynTeT BeTepUHApCKe MeAULIMHe, YHUBep3uteT y beorpany, beorpaa, Cpduja
SIIBM [lejan Ilepuh, acucrent, Karenpa 3a ucxpaHy u doTaHuky, dakynrer
BETEPUHAPCKE MeAULMHe, YHUBep3uTeT y beorpany, beorpan, Cpduja
“‘TIpod. np Ceetnana ['pmosuh, penosuu npodecop, Karempa 3a ucxpaHy U HOTaHHUKY,
daxynTeT BeTepuHapcKke MenulvHe, YHUBep3uTeT y beorpanmy, beorpan, Cpbuja
*Iou. ip CrameH Pamynosuh, nouent, KaTenpa 3a ucxpany u doranuky, daxynrer
BETEPUHAPCKE MeAULMHE, YHUBep3uTeT y beorpany, beorpan, Cpduja
®p Kpucruna lepuh Casuh, MHcnekuuja, MUHMCTapCTBO MOJBONPUBDPETE,
IIymapcTBa U Bogonpuspene, bamwa Jlyka, Penydnuka Cprcka
*e-mail xoHTaxT ocobe: radmilam@vet.bg.ac.rs

Kparak cagpixaj

duTOreHu Aofaly XpaHW 3a KUBOTHHE (HUTOOHMOTHLH) ce medUHUILY
Kao jenumerma OWBHOT Mopekyia Koja ce KOPUCTe Y UCXPaHU KHUBOTHbA
ca uuwbeM yHampehewa HHUXOBE MPOOYKTHBHOCTH MyTeM MoJOJblIamka
MIPOM3BOJHUX Pe3yJiTaTa )KMBOTHHA, CBOjCTaBa XpaHe, Ka0 U KBaJIUTETa
HaMUPHHUIIA aHUMAJTHOT TIOpeKIa.

[To3uTuBaH edexat PUTOTeHUX afUTUBA (€CEHIUjaTHUX yiba) Y XPaHHU 3a
KUBOTHUHE U BUXOBUX KOMIIOHEHTH Ha TPOU3BOJIHE PE3YJITaTe U 30PABIbE
YKUBOTHHbA j€ mocienuua OpOjHUX CBOjCTaBa, Of KOjUX Cy Haj3HayajHHja
BUXO0BA aHTUMH(IaMaTOpHAa U aHTHOKCUIATHBHA [1€jCTBa, NODOJbILAKE
KOH3yMallije, CTUMYyJIHCawbe Jyuyewma eH3uMa, noBehawe MOTHINTETA
Kelylla ¥ IpeBa, CTUMyJalldja eHOJOKPUHOT U UMYHOT CHUCTeMa, aHTH-
MHUKpPOOHO, aHTUBUPYCHO U KOKLIUTUOCTATCKO JI€JI0OBAE.

ITa du ce ucnuTao yTUlaj uCxpaHe dpojaepa 0dpourMa ca I04ATUM pas-

JINYUTUM (PUTOTEHUM afUTHBHUMa Ha 30PAaBCTBEHO CTame, IIPOU3BOJHE

pesyJiTaTe, CEH30pHE OCOOMHE Meca, Kao U OIpPaBAaHOCT KOPHUIITEHA

(puTOreHuX alUTHBA Yy UCXPaHU OpOjiepa OpraHu30BaH je orie]] Ha YKyITHO
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240 dpojnepa nposenujenije Cobb 500, nopeseHux y 4 rpyne. XpameHH
Cy CTaHJApAHUM CMelllama 110 MPenopyLuy npoussohaya, ¢ TUM LITO Cy ce
rpyne jeAUHO pa3IMKoBasie y ToMe WTOo cy omienHe rpymne (O-1 — O-1V)
y CMeIlH 32 UCXPaHy UMaJie ofaTe pa3jinuure KoMepuujaiHe puroreHe
aguTHBE a KOHTposHa rpyna (K) 6e3 ¢utoreHor aguTtusa.

[TpousBogHu pesynTtaTu (Behu npupac, Mawa KOH3ymaluja, boba KOH-
Bep3uja) Opojnepa ornegHux rpymna cy OWIM 3HAdajHO DOBU Yy OFHOCY
Ha KOHTpOJIHY rpyny Opojnepa y cBuM (pa3ama TOBa.

Y opHocy Ha Dpojnepe mocMaTpaHUX OTJIEIHUX Ipyna Koz Opojnepa
KOHTpOJIHe rpyne yTBpheH je Behu npocedan Opoj dakrepuja E. coli u
Enteroccocus spp., @ MawH 0poj DakTepuja MieuHe KUCETHUHE Y UCITUTHU-
BaHUM JIeJIOBUMA AUTeCTUBHOT TpakTa. [locmarpaHe orjemHe rpymne cy
y CBUM HUCIUTHUBAHUM CETMEHTHMa LpeBa UMaie Behy BUCHMHY U IIHU-
PUHY LPEBHUX pECHULd, a Mamwmy OyOWHY KPUITH y OOHOCY Ha Opojiepe
KOHTPOJIHE IpyIe, YMMe je OCTBapeH Behu pecoOpnTUBHUU KamalUTeT
LIpEBHE CITy3HULE.

[Tpu ceH30pHOj aHaIK3M IPOCEYHA OLlEHa YKyIIHE IPUXBAT/LUBOCTH Meca
rpynu O-1 rpyne dpojnepa dwna je CTaTUCTHYKY 3HAaYajHO Beha y ogHOCYy
Ha Jpyre rpymne, a meco dbaraka ca kapadarakom O-III rpyme dpojnepa
y ogHocy Ha O-I rpymy.

Kipyune peun: putodroTuny, dpojnepu, ucxpaHa, MpOU3BOAHU PE3YITaTH

3axBanHHDa: Paj je mogpxaH cpeAcTBMMa MUHUCTapCTBa MPOCBE-
Te, HayKe ¥ TeXHOJOoWKOor pa3soja Penybdnuke Cpduje (Yrosop 6poj
451-03-68/2022-14/200143).
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Lecture by invitation

PHYTOBIOTICS - NATURAL GROWTH STIMULATORS
IN BROILER FEED

Radmila Markovi¢'*, Dragan Sefer?, Dejan Peri¢?, Svetlana Grdovic?,
Stamen Radulovi¢®, Kristina Sevi¢ Savi¢®

Prof. dr Radmila Markovi¢, full professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
2Prof. dr Dragan Sefer, full professor, Department of Animal Nurition and Botany,
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Abstract

Phytogenic feed additives (phytobiotics) are defined as compounds of
plant origin used in animal nutrition with the aim of improving their
productivity by improving the production results of animals, feed prop-
erties, as well as the quality of food of animal origin.

The positive effect of phytogenic additives (essential oils) in animal
feed and their components on production results and animal health
is due to numerous properties, the most important of which are their
anti-inflammatory and antioxidant effects, improving consumption,
stimulating enzyme secretion, increasing gastric and intestinal motility,
stimulation endocrine and immune systems, antimicrobial, antiviral
and coccidiostatic action.

In order to examine the impact of broiler diet with various phytogenic

additives on health, production results, sensory properties of meat, as

well as the justification of using phytogenic additives in broiler diet, a

total of 240 broilers of Cobb 500 provenance were organized, divided
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into 4 groups. They were fed standard mixtures recommended by the
manufacturer, with the only difference being that the experimental
groups (O-1 - O-1V) had different commercial phytogenic additives
added to the feed mixture and the control group (K) without phyto-
genic additives.

The production results (higher increment, lower consumption, better
conversion) of broilers of the experimental groups were significantly
better compared to the control group of broilers in all phases of fattening.

Compared to the broilers of the observed experimental groups, the
broilers of the control group had a higher average number of E.coli
and Enteroccocus spp., and a lower number of lactic acid bacteria in
the examined parts of the digestive tract. The observed experimental
groups had a higher height and width of intestinal villi in all examined
segments of the intestine, and a smaller depth of crypts in relation to
the broilers of the control group, which achieved a higher resorptive
capacity of the intestinal mucosa.

In the sensory analysis, the average assessment of the total accept-
ability of breast meat O-I group was statistically significantly higher
compared to other groups, and drumstick with thigh of O-III broiler
group compared to O-I group.

Key words: phytobiotics, broilers, nutrition, production results
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Kparak cagpixaj

XpaHa 3a XUBOTHHE KOHTAMUHUPAaHA TELUIKUM MeTaJuMa MpeicTaBaB/ba
OMaCHOCT I10 3[IpaBjbe KUBOTHIbA U 0e30jenHOCT XpaHe. ’KuBa je jemaH o[
3arahBaya xpaHe 3a KUBOTUHE KOjU je TIPUPOJHO MPHUCYTAH Y KUBOTHO]
CpeIvuHH, a MOXKe Ce T0jaBUTH Kao eleMeHTapHa, HEOPraHCKa U OpraHcka
KMBa (METUI )KMBA) Ca Pa3TUUYUTUM TOKCUKOJIOIIKAM CBOjCTBUMA. ATICOD-
nuyja, IucTpudyunja, MeTabosin3aM U U3TyuYrBamkhe XKUBE Y BEJIMKOj Mjepr
3aBUCE OfI HEHOT XxeMHjcKkor odnrka. HeopraHcka »xuBa ce arncopdyje y
orpaHnyeHoj mjepu (10-30%), IOk ce OpraHcka >KWBa y ODIUKY METHII
KUBE ancopdyje y Benukoj Mmepu (00nyHo 80%) HaKOH OpaIHOT U3J/1arama.

Y cny4ajy aHanuse XpaHe 3@ )KMBOTHIE, UCIIUTHUBAE KOJTUYUHE XKUBE
nospasymMmujesa 30Up cBa TpPH 0OJIMKA KUBE (WIM «YKYIHE XKUBE») y
y30pKy, 0e3 003upa Ha XeMHJCKU ODJIMK Y KOME CE OHA HaslasH.

[lwb OBOI KMCTpakUBama je yTBphHBame KOIWYHUHE JKHUBE y y30pLUMa
XpaHe 3a pude Koje [0oCTaB/bajy MPOU3BOhayu XpaHe 3a KUBOTUHE Kao
U cnyx0eHa n1uua Koja odaBsbajy MHCIEKUUjCKU Haa3op y Pemydnunm
Cprckoj, Te yrBphuBame yckinaheHoCTH ca 3axTjeBuma [IpasunHuxa o He-
HeEbEHUM CYyUCTHaHUaMad y xpauu 3a wuseottiunwe (CI' buX).

Y nepuony og asrycra 2014. 1o maja 2022. rogvHe aHaJIU3UPAHO je YKYTTHO
140 y3opaxa xpaHne 3a pude. KonnunHa xuBe je ongpeheHa akpeIuTOBaHOM
METOLOM JUPEKTHOT Cla/bHBama Ha )KUBUHOM aHanusatopy AMA 254.

Hako je »xvBa KBaHTU(UKOBaHA y CBUM Y30pLIMMa XpaHe 3a pude, KOIu-
YUHE Cy OWJIe UCIIOJI MaKCUMAJTHO [03BOJBEHE. Y TIOCMATPaHOM IIEPHOLY,
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HajBehe npocjeyHe BpUjenHOCTH KUBe yTBpheHe cy Tokom 2022. ronvHe
(0,055+0,0161 mg/kg) u 2021. rogune (0,035+0,0318 mg/kg), a 3abusme-
KeHe Ccy U Hajsehe MUHMManTHe U MaKCHMaJlHe KOJIMYKHE Y y30pLuMa
tectupanum 2021. (0,099 mg/kg) u 2022. rogune (0,075 mg/kg).

Ha ocHOBY pesynraTa JOOHjeHHUX WCIIUTHBAKEM )KUBE Yy XpPaHU 3a pUde,
yTBpheHa je yckinaheHOCT ca 3axTjeBUMa Mpomuca, WITO je 3HaYajHo ca
acreKTa MOTeHLHjaJTHe OMACHOCTH 110 3IpaBJbe KUBOTHIbA U De3djemHocT
xpaHe. Mehytum, dynyhu fa je y nocmaTpaHom neprony yTBphes nopact
KOJIMYMHE )KUBE Yy MOC/Ielke ABHUje TOJWHEe, HEOMXOOHO je Y HapeoHOM
NIEpUOJLly CIIPOBECTH CBEOOYXBATHHjY KOHTPOJY Kako W ce JodwiH Imo-
y30AaHUjHU MOJALH O CTENEHY KOHTaMHUHALIMje XpaHe 3a pubde.

KibyuHe pHjeyn: )KuBa, XpaHa 3a pude, 30paBibe )KUBOTHHA, 0€30jeJHOCT
XpaHe
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MERCURY IN FISH FOOD AS A POTENTIAL HAZARD FOR
ANIMAL HEALTH AND FOOD SAFETY
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Abstract

Animal feed contaminated with heavy metals poses a danger to animal
health and food safety. Mercury is one of the contaminants of animal
feed that is naturally present in the environment, and can occur as
elemental, inorganic and organic mercury (methyl mercury) with
various toxicological properties. Absorption, distribution, metabolism
and excretion of mercury largely depend on its chemical form. Inorganic
mercury is absorbed to a limited extent (10-30%), while organic mercury
in the form of methylmercury is absorbed to a large extent (usually
80%) after oral exposure.

In the case of feed analysis, the examination of the amount of mercury
involves the sum of all three forms of mercury (or “total mercury”) in
the sample, regardless of the chemical form in which it is found.

The aim of this research is to determine the amount of mercury in fish feed
samples submitted by feed manufacturers and sampled for official control in
the Republic of Srpska, and to determine compliance with the requirements
of the Ordinance on undesirable substances in animal feed (SG BiH).

In the period from July 2014 to April 2022, a total of 140 fish food
samples were analyzed. The amount of mercury was determined by the
accredited method of direct burning on the mercury analyzer AMA 254.
The determined quantities of mercury were below the maximum allowed.

Although mercury was quantified in all fish feed samples, the quantities
were below the maximum allowed. In the observed period, the highest
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average values of mercury were determined during 2022 (0.051 £ 0.0161
mg/kg) and 2021 (0.035 £ 0.0318 mg/kg), and the highest minimum
and maximum amounts were recorded in samples tested in 2021 (0.099
mg/kg) and 2022 (0.075 mg/kg).

Based on the results obtained by testing mercury in fish feed, compliance
with regulatory requirements was determined, which is important
from the aspect of potential danger to animal health and food safety.
However, since the increase in the amount of mercury in the last two
years has been determined in the observed period, it is necessary to
conduct a more comprehensive control in the next period in order to
obtain more reliable data on the degree of contamination of fish food.

Key words: mercury, fish feed, animal health, food safety.
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APCEH Y MECY, ITPOU3BOJWUMA O MECA U MAIITUHCKH
OTKOIITEHOM MECY
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Kparak cagpxaj

ApceH je MeTanong KOjy Y XEMHjCKUM peaKkirjaMa UCKa3yje MeTaHa U He-
MeTaJTHa CBOjCTBA. ADPCEH Be3aH 3a OPraHcKa jefumema (As™*) U enneMeHTap-
HU apCeH HUCY TOKCUYHM 3a Pa3vKy Off HEOPraHCKOT TPOBAJIEHTHOT apCeHa
(As*"). [IpeTxonHa UCTpa)kKKBatba Cy MOKa3asa Ia HeOpraHcka jeluberha ap-
CEHa MOTry OWTH MOBE3aHH C HU30M MalUrHux donecty. Heoprancku apceH
Ce YIJIaBHOM Hasla3u y MecCy, MJIjeYHUM ITPOM3BOJUMA U XKUTapHULlama, a
OpraHCKH apceH (apceHobeTanH) y MOPCKUM IUIOI0OBUMA, BOhy U noBphy.

Y 0BOM paly CIpOBEJEHO je UCTPaKHMBame C UWbEeM YTBphUBamwa KOJHU-
YyHEe apCeHa Kao je[HOr Off KOHTaMHHAaHAaTa XpaHe y y30pLHMMa Meca,
MPOU3BOJAa U MEXaHUYKH OTKOWTEHOT Meca (MOM) IOCTaB/bEHHU Y OK-
BUPY MHCHEKIUjcKOT Haa3opa y Penybnunu Cprickoj u yTBphrBama yc-
KinaheHocTH ca 3axTjeBuMa IIpdsuinHuKka 0 MAaxCuMarHo go3e0/beHUM KO-
JTUUUHAMA 30 0gpehene KOHTUAMUHANTIE ¥ XPAHU.

Y nepuony on oxrodpa 2015. no anpuina 2022. rogyHe aHaJIU3UpPaHoO je
378 y3opaka cBUKETHHE, 647 rosegune, 60 meca »XxUBHUHE, 72 TPOU3BOJA
u 106 MOM-a. KonnurHa yKynHOT apceHa ofpeheHna je MeTonom Xup-
PUIHE TeHepaluje aTOMCKE allCOPLUOHE CIEKTPOMETPHje HaKOH CyBOT
cniasbuBama npema BAS EN 14546.

O cBUX UCIUTHMBAHUX y30pakKa, Hajsehu youo ysopaka (73%) y kojuma
apceH Huje kBaHTU(UKOBaH (< LOQ) 3abusmexeH je y MOM-y, a Hajmawu
y cBuweTHuHHU (50%).
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Hajseha nmpocjeyHa BpHjegJHOCT KOJUYMHE apCeHa yTBpheHa je y mpo-
u3Boguma on meca (0,023+0,0457 mg/kg), a HajMawa y Mecy nepagu
(0,012+0,0076 mg/kg) u MOM-y (0,012£0,0054 mg/kg).

HajBuuie apcena je yrepheHo y mpousBonuma on meca ox 0,205 mg/kg
(kobacuua). Kaga je pyjeu o KOTUYMHU apCeHa y Mecy, Hajseha Komuuu-
Ha apceHa op 0,084 mg/kg 3aduspexeHa je y ropenuHy, 10K je y MOM-y
yrBpheno Hajsue 0,027 mg/kg apcena.

Ha ocHOBY pesynTaTa UCIIUTHBama apceHa yTBpheHa je ycknaheHocT ca
3axTjeBMMa IpOoIHUca.

C 0d3upom Ha TO 11a je HajBeha MpocjeyHa BpUjeJHOCT KOJIMYMHE apCeHa
3adubexxeHa y MpOU3BOAMMA OfI Meca, OMPAaBIAHO je MOojauyaHO U KOH-
THHYHWpaHO mpahewe KOJIMYMHE apCeHa y UCTUMa Kako Ou ce Jodumu
NOy3JaHHWjU MOJALM O CTENeHy U U3BOPY KOHTaMHUHAlHje XpaHe y LUJby
3aLITUTE 3[IpaBjba JbY/IH.

KipyuyHe pHjedH: apceH, KOHTaMUHAHT, 3IpaBjbe JbyIU

272



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

ARSENIC IN MEAT, MEAT PRODUCTS AND MECHANICALLY
SEPARATED MEAT

Biljana Pecanac", Jelena Anici¢?, Milijana Goli¢?, Radovan Jefteni¢*

'Dr.sci. Biljana Peéanac, BSc.Food Technology Engineer, PI Veterinary Institute of
the Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
“Jelena Anici¢, graduated chemist, PI Veterinary Institute of the Republic of
Srpska ,,Dr Vaso Butozan* Banja Luka;
3Msc. Milijana Goli¢, BSc.Food Technology Engineer, PI Veterinary Institute of the
Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
“Radovan Jefteni¢, professor of chemistry, PI Veterinary Institute of the Republic
of Srpska ,Dr Vaso Butozan* Banja Luka;
‘biljana.pecanac@virs-vb.com

Abstract

Arsenic is a metalloid that exhibits metallic and non-metallic properties
in chemical reactions. Arsenic bound to organic compounds (As®")
and elemental arsenic are not toxic unlike inorganic trivalent arsenic
(As*"). Previous research has shown that inorganic arsenic compounds
can be associated with a number of malignancies. Inorganic arsenic is
mainly found in meat, dairy products and cereals, and organic arsenic
(arsenobetaine) in seafood, fruits and vegetables.

In this paper, a research was conducted with the aim of determining the
amount of arsenic as one of the food contaminants in samples of meat,
products and mechanically separated meat (MSM) submitted within the
inspection in Republika of Srpska and determining compliance with the
Ordinance on maximum permitted quantities. for certain food contaminants.

In the period from October 2015 to April 2022, 378 samples of pork, 647 beef,
60 poultry meat, 72 products and 106 MSM were analyzed. The amount of
total arsenic was determined by the method of hydride generation of atomic
absorption spectrometry after dry combustion according to BAS EN 14546.

Of all the samples tested, the highest proportion of samples (73%) in
which arsenic was not quantified (<LOQ) was recorded in MSM, and
the lowest in pork (50%).

The highest average value of arsenic was determined in meat products
(0.023 + 0.0457 mg/kg), and the lowest in poultry meat (0.012 = 0.0076
mg/kg) and MSM (0.012 £ 0.0054 mg/kg).
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Most arsenic was found in meat products of 0.205 mg/kg (sausage).
When it comes to the amount of arsenic in meat, the highest amount
of arsenic of 0.084 mg/kg was recorded in beef, while the MSM found
a maximum of 0.027 mg/kg of arsenic.

Based on the results of arsenic testing, compliance with regulatory
requirements was determined. Given that the highest average value of
arsenic was recorded in meat products, it is justified to intensify and
continuous monitoring of the amount of arsenic in them in order to
obtain more reliable data on the degree and source of food contamination
in order to protect human health.

Key words: arsenic, contaminant, human health
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APATOGENE BAKTERIJE IZOLOVANE 1Z HRANE ZIVOTINJSKOG
PORIJEKLA I NJIHOVA OSJETLJIVOST NA ANTIBAKTERIJSKE
LIJEKOVE
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Butozan“ Banja Luka

Kratki sadrzaj

Rezistencija bakterija na antimikrobne supstance (antibiotike i hemoter-
apeutike) jedan je od najznacajnijih problema u veterinarskom javnom
zdravstvu. Pored patogenih bakterija, ta rezistencija opterecuje i nepa-
togene bakterije koje prenose gene rezistencije kroz prehrambeni lanac.
Koagulaza-negativni stafilokoki (KNS) su prepoznati kao tehnoloski
i zdravstveno vazni mikroorganizmi u proizvodnji hrane animalnog
porijekla, ali zdravstveni rizici se mogu ocekivati pri nalazu sojeva koji
prenose antimikrobnu rezistenciju. U Republici Srpskoj nema zvani¢nih
podataka prevalence rezistentnih KNS u hrani zivotinjskog porijekla.

Cilj ovog rada je bio da se ispita osjetljivost KNS izolovanih iz hrane
Zivotinjskog porijekla na odabrane antimikrobne supstance.

Otpornost prema imipenemu (IMI) i cefuroksimu (CXM) ispoljili su
svi izolati (100%), dok je 90% izolata bilo otporno na cefazolin (KZ) i
sulfametoksazol (SMX), na penicilinu (P), nalidiksinsku kiselinu (NA)
i linkomicin (LY) 80%, a na ampicillin (AMP) 70%.

Svi izolati su bili multiplorezistentni na pet i viSe antimikrobnih sreds-
tava.

Klju¢ne rijeci: antimikrobna rezistencija, multiplorezistentni, geni
rezistencije
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APATHOGENIC BACTERIA ISOLATED FROM FOODS OF ANIMAL
ORIGIN AND THEIR SENSITIVITY TO ANTIBACTERIAL
SUBSTANCE
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Abstract

Bacterial resistance to antimicrobial substances (antibiotics and che-
motherapeutics) is one of the most significant problems in veterinary
public health. In addition to pathogenic bacteria, this resistance also
burdens non-pathogenic bacteria and they also transmit resistance genes
through the food chain. Coagulase-negative staphylococci (CNS) have
been identified as technologically and health-relevant microorganisms
in the production of food of animal origin, but health risks can be
expected when finding strains that transmit antimicrobial resistance.
In the Republic of Srpska, there are no official data on the prevalence
of resistant CNS in food of animal origin.

The aim of this study was to examine the susceptibility of CNS isolates
from food of animal origin to selected antimicrobial substances.

The percent of resistance among antibiotics were 100% to to imipenem
(IMI) and cefuroxime (CXM) by all isolates, followed 90% of isolates
were resistant to cefazolin (KZ) and sulfamethoxazole (SMX). Resis-
tance to penicillin (P), nalidixic acid (NA) and lincomycin (LY) were
80% and to ampicillin (AMP) 70%.

All isolates were multi-resistant to five or more antimicrobial agents.

Key words: antimicrobial resistance, multiple resistance, resistance
genes
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Kparak cagpixaj

KysneH je jenaH of HajKBAJIWUTETHHUjUX MPOM3BOJA O Meca KOjU Ce CBP-
CTaBa y rpymny ¢epMeHTHCaHUX Kobacuua. TpaguLMOHAIHO Ce IPOU3-
BOJIM y NOMahHMHCTBMMA Kao 3aHATCKW MPOW3BOJ, a MPOW3BOAU CE U Y
WHAYCTPUjCKUM YCIOBUMA. 3a U3pady KyJleHa KOPHUCTH Ce€ KBAJIUTETHO
CBUBCKO Meco (DyT, minehka) 1 4BpCTO MacHO TKHMBO (JiehHa ciaHuHA).
LIwb oBora pana duo je ynopenHa aHanvsa ogadpaHux napamerapa Ksa-
JUTeTa UHOYCTPUjCKU TPOU3BENEHOT KyJleHa pa3InYMTUX MPor3Bohada Ha
TpxkuITy bocHe u Xepuerosuse. [lopeheHu cy mapameTpu KBaTUTeTa TPH
KyJIeHa Koja cy npousseneHa y buX, jenan npousseneH y Cpduju u jenan
y LpHoj I'opu. IIpoceyaHn cappxaj Boge y KyneHny ouo je oxn 20,55% no
35,09%, mactu 33,30-46,89%, nporenna 20,63-31,43% u nenena 6,07-
6,37%. Y BehuHu cnyvajeBa nopehemwa yTBpheHa je CTaTUCTHUKY 3HaUajHA
pasnuka u3mehy nojenMHUX XeMHjCKUX MapamMeTapa KBaJuTeTa y30paka
VCIIUTUBAHUX KyseHa. [Ipoceune pH BpepgHocTH KyneHa dune cy og 5,43
no 5,53, a BpegHocTH akTUBHOCTH Boze ox 0,844 mo 0,890. Yrephene
Cy CTaTUCTUYKH 3HayajHe pasnuke usmely mpoceynux pH BpenHocTH,
OJJHOCHO MPOCEYHUX BPEAHOCTH aKTUBHOCTH BOJl€ UCIIUTUBHUX y30paKa
KyJIeHa TeT pa3MuyuTUX mpousBohaua ca Tpxkumrta buX.

YKyInHa mpoceyHa CEH30pHa OlieHa y30pKa KyJeHa ca mojpyyja buX

(MaxkcumanHo 20 moena) duna je ox 12,63 no 16.65, u3pakeHa kao 30up

TPOCEYHHUX OLIeHa 3a CTOJbHU U3IJie] (max 1 nmoeH), usries npeceka (Max

2 TOeHa) a MUPUC, YKYC, apOMa, KOH3UCTeHLIMja U CTPYKTypa (max Io
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3 noeHa cBaka ocoduHa). Ha ocHOBY moOHjeHHX MofaTtaka MOXKe Aa ce
3aK/by4H JIa je KBAJUTET KyJleHa Ha TPXKUIITY buX BeoMa BapujaduiaH.

KipyuHe peuH: XeMUjCKH cacTas, pH, akTUBHOCT BoJie, CEH30pHA aHa/Iu3a

3axBanHuna: OBy CTynujy MOApKaao je MUHUCTApCTBO IIPOCBETE, Ha-
yKe U TEXHOJIOWIKOT pa3Boja Penydnuke Cpduje (Yrosop Opoj 451-03-
68/2022-14/200143).
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COMPARATIVE ANALYSIS OF SELECTED KULEN QUALITY
PARAMETERS ON THE MARKET OF BOSNIA AND
HERZEGOVINA

Emsad Keran!, Hava Mahmutovi¢?, Branislav Balti¢*’, Meho Basi¢?,
Aleksandra Tasi¢®, Biljana Pecanac®, Drago Nedi¢’

IMr B.Sc. ing., AN-Pek, Vitez, Bosnia and Herzegovina
Dr Assistant Professor, University of Tuzla, Tuzla, Bosnia and Herzegovina
3Dr Research Associate, Institute of Hygiene and Meat Technology, Belgrade, Serbia

“Dr Full Professor, University of Tuzla, Tuzla, Bosnia and Herzegovina

*Dr Research Associate, Veterinary Institute of Serbia, Belgrade, Serbia
’Dr Research Associate, Vaso Butozan Veterinary Institute, Belgrade, Serbia
'Dr Full Professor, Faculty of Veterinary Medicine, University of Belgrade,

Belgrade, Serbia
*branislav.baltic@inmes.rs

Abstract

Kulen is one of the highest quality meat products that belong to the
group of fermented sausages. It is traditionally produced in households
as a handicraft product, and it is also produced in industrial conditions.
Quality pork (thigh, shoulder) and firm fatty tissue (back bacon) are
used to make kulen. The aim of this study was a comparative analysis of
selected quality parameters of industrially produced kulen from different
manufacturers in the market of Bosnia and Herzegovina. The quality
parameters of three kulen produced in BiH, one produced in Serbia
and one in Montenegro were compared. The average water content in
kulen was from 20.55% to 35.09%, fats 33.30-46.89%, proteins 20.63-
31.43% and ash 6.07-6.37%. In most cases of comparison, significant
difference was found between individual chemical parameters of the
quality of samples of tested kulen. The average pH values of kulen were
from 5.43 to 5.53, and the values of water activity from 0.844 to 0.890.
Significant differences were found between the average pH values, ie
the average values of water activity of the test samples of kulen from
five different producers from the BiH market.

The total average sensory score of the sample of kulen from BiH

(maximum 20 points) was from 12.63 to 16.65, expressed as the sum

of average scores for external appearance (max 1 point), cross-sectional

appearance (max 2 points) and smell, taste, aroma, consistency and
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structure (max. 3 points each feature). Based on the obtained data, it
can be concluded that the quality of kulen on the BiH market is very
variable.

Key words: chemical composition, pH, water activity, sensory analysis

Acknowledgments: This study was supported by the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143).
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YTHULAJ U3BOPA Y/bA'Y HCXPAHH KOKA HOCHJ/bPA HA
ITPON3BOOHE PE3YJITATE

XaBa Maxmytosuh', EMup Memuh?, Mexo bamwmh?*, Anekcangpa Tacuh?,
AnTonyja Pajunh’, Papmuna Mutposuh®, bpanucnas M. bantuh’

!Ip XaBa Maxmytosuh, goueHT, TexHonowKky dakynTeT, YHusepsurer y Tysmnu,
Tysna, bocHa u Xepuerosuna
Mp Emup Memuh, gunn. usr., Landgold g.0.0., 'pauanuna, bocHa u XepuerosutHa
3Ilp Mexo bammuh, penoBHu npodecop, YHusepsureT y Tyany, Tysna, bocHa 1 Xepuerosrsa
‘Ip Anexcangpa Tacuh, HayyHM capagHMK, HayuyHU MHCTHTYT 3a BETEPUHAPCTBO,
beorpan, Cpduja
>IIBM AnToHMja Pajunh, uctpakusau capagHuk, PakynTeT BeTepUHApCKe MeAULIHE
Yuusepsurerta y beorpany, beorpan, Cpbuja
®Ip PagmMuna Mutposuh, HayuHU capagHUK, MHCTUTYT 3a XUTHjeHy U TEXHOJIOTHjy
meca, beorpan, Cpbuja
"lpbpanucnas M. bantuh, HayuHu capagHuk, MHCTUTYT 32 XUTHjeHY U TEXHOJIOTHjY
meca, beorpan, Cpbuja
* mehobasic1961@gmail.com

Kparak cagpixaj

HcxpaHa KOKa HOCWba MMa 3HayajHY yJIOTy 338 BUXOBO 30PABCTBEHO U
KOHZMIIMOHHO CTamke, Kao U 3a MPOU3BOJHE pe3yiTarte. 3a10Bo/baBajyhu
IIPOU3BOJHU pe3yJITaTh MOTY [ja Ce OCTBApe ynoTpedoM HyTpHjeHaTa Koju
OCHUTypaBajy eHepreTcke norpede, norpede y npoTeMHUMa (aMUHOKHUCE-
JIMHE), BATAMUHUMA U MUHepaiuma. OCHOBHA CUPOBHHA Y UCXPaHU KOKa
HOCWba je Hajuelrhe kyKypy3 (nmpexo 50%), cojuHa U CyHLIOKPETOBA CauMa,
CTOYHa Kpeja, CTOYHHU KBacal] U MPEMHUKC (BUTAMUHH, aMUHOKHCETUHE,
Makpo U MUKpoesneMeHTH). Llup oBor pazma duo je ma ce ucnura yTUIaj
cojuHor ysa (1,5% KO rpyna) v 3ameHe COjUHOT yiba U Aefla KyKypysa
naHeHuMm yem (K1 1,5%, K2 3% u K3 4,5%) Ha npor3BogHe pesyrare
KOKa Hocwba xubdpuna Isa Brown (mpocedyHa Maca Ha MOYETKY U Kpajy
ornena, MpOCeYaH MPUPACT, MOTPOLIKkA XpaHe, MPOCEYaH OHEBHU Opoj
Y MPOLIEHAT CHELIEeHUX jaja M MpocedyHa maca jaja). Ornen je tpajao 70
naHa (on 155. jo 220. naHa crapoctu). [I[poceyHa Maca KOKa HOCU/bA Ha
MOYETKYy ornefa OWia je yjelHadyeHa, a Ha Kpajy ornena downa je Beha
Kogp K3 rpyne y ogHOCy Ha ocCTaje UCIIUTUBaHe rpymne. IIpocedan npu-
pact ouo je ox 88,50 r (KO) no 114 r (K3 rpyma). Yrpoumak xpaHe 010
je 120,15 r xox KO rpyme u 115,38 r xox K2 rpymne. [Ipoceyan nHeBHH
Opoj cHemweHux jaja duo je ox 37,27 (KO rpyma) no 38,83 (K2 rpyma),
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a ¥3paXkeHo y npoueHTrma ouo je on 93,11% (KO rpymna) no 97,19 (K2
rpyna). U3mehy npocedyHor JHeBHOT Opoja CHEUIEHUX jaja U MPOCEYHOT
Opoja jaja U3pakeHUX y MpolleHTUMa YTBpheHe Cy CTaTUCTUYKYU 3HAYajHe
pasnuke (p<0,01) usmehy nopehenux rpymna. [Ipoceyna maca jaja duna
jeon 58,13 r (K1 rpyna) no 60,34 (K3 rpyna). YTBpheHe cy CTaTUCTHUKH
3HauajHe pa3nuke (p<0,01) usmehy nopeheHux npoceyHnx maca jaja Koka
HOoCcwba nopeheHux rpyna. JJobujeHu pe3ynTaTd yKasyjy Ha YHUHEHHULY
na u3dop yspa y UCXpaHU KOKa HOCHU/bA YTHUYE HA MPOK3BOJHE pe3yJiTare.

KibyuyHe peuH: JIaHEHO yJbe, CYHLIOKPETOBO yJbe, MPUPACT, OPOj CHe-
IIEHUX jaja

3axBanHuna: OBy CTynujy moap»kano je MUHUCTapCTBO IPOCBETE,
HayKe Y TeXHOJIOIIKOr pa3Boja Penmybdnuke Cpbduje, y cxiany ca ogpen-

0ama YroBopa o puHaHCcupawy UcTpakuBawa 2021. rogune (6p. 451-
03-68/2022-14/200143).
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INFLUENCE OF OIL SOURCES IN THE NUTRITION OF LAYING
HENS ON PRODUCTION RESULTS
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Abstract

The diet of laying hens plays a significant role in their health and fitness,
as well as in their production results. Satisfactory production results
can be achieved by using nutrients that provide energy needs, protein
needs (amino acids), vitamins and minerals. The basic raw materials in
the diet of laying hens are most often corn (over 50%), soybean and
sunflower meal, fodder chalk, fodder yeast and premix (vitamins, amino
acids, macro and microelements). The aim of this study was to examine
the impact of soybean oil (1.5% KO groups) and the replacement of
soybean oil and corn with flaxseed oil (K1 1.5%, K2 3% and K3 4.5%)
on the production results of laying hens hybrid Isa Brown (average
weight at the beginning and end of the experiment, average growth,
food consumption, average daily number and percentage of eggs laid
and average egg weight). The experiment lasted 70 days (from 155 to
220 days of age). The average weight of laying hens at the beginning
of the experiment was uniform, and at the end of the experiment it
was higher in the K3 group compared to the other examined groups.
The average increase was from 88.50 g (KO) to 114 g (K3 group). Food
consumption was 120.15 g in the KO group and 115.38 g in the K2
group. The average daily number of laid eggs ranged from 37.27 (KO
group) to 38.83 (K2 group), and expressed as a percentage ranged from
93.11% (KO group) to 97.19 (K2 group). Significant differences (p<0.01)
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between the compared groups were found between the average daily
number of laid eggs and the average number of eggs expressed as a
percentage. The average egg weight was from 58.13 g (K1 group) to
60.34 (K3 group). Significant differences (p<0.01) were found between
the compared average weights of laying hen eggs of the compared
groups. The obtained results indicate the fact that the choice of oil in
the diet of laying hens affects the production results.

Key words: linseed oil, sunflower oil, gain, number of laid eggs

Acknowledgments: This study was supported by the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contact number 451-03-68/2022-14/200143).
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[IpenaBame 10 MO3UBY

YTUUAJ OYXXUHE CKITAODUIITEBA XJIABEIBEM HA ®U3HYKE
N CEH30PHE OCOBMHE BAKYYMHPAHOI MECA I'PYIH
BPOJJIEPA

bpanucna M. bantuh', Jenena Jawuh?, bopuc Mpnosuh?, HBaHa
Bpankosuh Jlazuh*, Mapuja Crapuesuh’®, Mununa Jlaynanosuh®,
Becna Hhophesuh’

Ip bpanucnas M. bantuh, HayuHu capagHuk, UHCTUTYT 3@ XUTHjeHY U TEXHOJIOTH]jy
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[lp JeneHa Jawuh, BUIIK HAyYHH capafiHUK, OaKy/NTeT BETEPUHAPCKE METUITHHE
Yuusep3urera y beorpany, beorpan, Cpbuja
3p Bopuc Mprnosuh, ucTpaxuBau capafHuK, UHCTUTYT 38 XUTHjeHY W TEXHOJIOTH)Y
meca, beorpan, Cpbuja
‘IIp WBana bpankosuh Jlasuh, BUIIKM HayYHU capagHUK, MHCTUTYT 3a XUTHjeHY U
TexHonorujy meca, beorpan, Cpouja
*IIp Mapuja CtapueBuh, BHLUIM HAyYHU CapamHUK, PaKylITeT BETEPHHAPCKE
MmenulrHe YHuBepsurteta y beorpany, beorpan, Cpduja
[Ip Mununa JlaynaHoBuh, Hay4YHU capagHUK, PaKylITeT BEeTePHHAPCKE MEeNUIIHE
Yuusepsurerta y beorpany, beorpan, Cpbuja
’IIp Becna Hhophesuh, HayuyHu caBeTHUK, MHCTUTYT 3a XUTHjeHy U TEXHOJIOTHjy Meca,
beorpan, Cpduja
*banebaltic@gmail.com

Kpartak cagpxaj

OMmekuaBame Meca KOPUCTH Ce Y KyJIMHAapPCKOj 00pafu U Ipepangu meca
KOja IpefCcTaB/ba 3aBPLIHMU €0 TeXHOIOoruje meca. Ha oBaj Ha4YMH OMO-
ryhasa ce jaKia CBap/pbUBOCT MeCa y IUT€CTUBHOM TpaKy Jbyau. OMeKiia-
BalbE MeCa je MoCeDHO 3HauajHO U 300T YMIEHHUILIE [1a je Y CBETY Y CTAJTHOM
nopacty 0poj CTaHOBHHMKA CTapujux of 60 roguHa, ca JIOUIUM CTaTyCoOM
3y0a U pas3IMYUTHUM DO0JIECTHMA YCTa. 3a OBy MOMyJalHjy XpaHy Tpeda
MOJU(UKOBATH KaKO 01 ce OMOTYhHWIIO HCKOPUILTaBakhe BheHE HYyTPUTHUBHE
BPEOHOCTH (Makpo M MUKpoesneMeHaTa). IlocTynuu oMekiaBama Meca
MOry Jia ce nojene Ha pusnuke U xemujcke. O XeMHjCKUX MOCTyMmaKa
HajCTapHju je CaCBUM CUTYPHO €H3UMCKO OMEKLIaBaWke €HIOEH3UMHUMa
Meca Koje je YOBEeK yI03HAa0 eMITUPHjCKHU joll y Bpeme A0K je Do noBal.
[TocTMOpTaIHO €HIOEH3UMU UMajy 3HauajHy YJI0TY Y OMEKIlIaBawy Meca,
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OJJHOCHO HETOBOM 3pEWY. Y 0Baj MpOLEC YK/bYYEHU Cy MPOTEOTUTUYKH
€H3UMHU (KaJIMauHHU, NMpoTeas3e, KaTENCHHU) KOjU YTUUY Ha Jerpafauujy
muopudpuia U HUTOCKENEeTa NpoTerHa. KalmnanHu cy UMCTeUHCKe mpo-
Tease Koje paszapajy MUoDUOpWIHE MPOTerHe (TPOIOMHUO3HUH, TPONIOHUH
T, TpononuH W, LI-npoTenH, KOHEKTUH, TUNITUH, BUHKYJIUH U JJ€3MHH).
Y oBOM pajly KopulITeHO je Meco rpyau dpojnepa (Cobb 500) Se3 Bu-
IJbMBUX MHUOMNATHja. Meco je OTKOIITEHO, BAKYYMHUPAHO U CKJIAJAUILTEHO
npu +3°C, cegam pmana. [IpBor, 4eTBpTOr U CEOIMOT JaHa CKIaJULITEHa
ucnuTUBaHa je doja (,L, ,a“ u ,b* BpenHocTtH), pH BpegHoCT U TeKCTypa
(Instron 4301) u ypabheHa je ceH30pHa OLleHa (MUPHUC, YKYC, HAKHAJHU
YKYC, XXBaK/BUBOCT, COYHOCT U YKyNaH yTucak). Bpegnoct pH meca pac-
na je on 5,89 mpsor gaHa 1o 6,17 cegMor gaHa. [lapaMeTpu BpeIHOCTH
0oje cy omaganu of mpBor Ao cegmor paHa (,L“ BpegHoct ca 59,98 Ha
57,36, ,a“ BpegHocT ca 2,28 Ha 2,07 u ,b" BpegHoct ca 7,40 Ha 6,63).
Texctypa meca rpynu cMmamuia ce ca 47,91 N na 43,91 N. Censopne
OLIEHE pacyie Cy Of IPBOT [0 cegMor faHa. UcnutrBameM QU3UUKUX Ma-
pametapa (pH, doja, TekcTypa) U ceH30pHe OLleHe Meca Ipyau dpojiepa
yTBheHe cy cTaTUCTUUKU 3HaudajHe pasnuke (p<0,01) usmehy nodujenux
MPOCEYHUX BPEIHOCTH 32 UCIIUTUBAHE MapameTpe.

KipyuyHe peuH: oMeKllIaBamke Meca, EKCTepHa MacTUKaluja, boja, TeKc-
Typa, pH, ceHsopHa ouneHa

3axBanHuna: OBy CTyAujy NOOpXKaso je MUHUCTApCTBO MPOCBETE, HAy-
KE W TeXHOJIOWKOr pa3Boja Penybnuke Cpduje, y ckiany ca ogpendama
Yrosopa o ¢uHaHcHMpawy ucTpaxkuBawa 2021. rogune (6p. 451-03-
68/2022-14/200143).
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MEAT
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Abstract

Meat softening is used in culinary and meat processing, which is the
final part of meat technology. In this way, it is easier to digest meat
in the digestive tract of people. The softening of meat is especially
important due to the fact that the number of people over the age of 60
in the world is constantly increasing, with poor tooth status and various
oral diseases. For this population, food needs to be modified to allow
its nutritional value (macro and micronutrients) to be utilized.Meat
tendering procedures can be divided into physical and chemical. The
oldest of the chemical procedures is certainly the enzymatic softening
with endoenzymes of meat, which man met empirically while he was a
hunter. Postmortem endoenzymes play a significant role in softening
the meat, ie its maturation. Proteolytic enzymes (calpains, proteases,
cathepsins) are involved in this process, which affect the degradation
of myofibrils and cytoskeleton proteins. Calpains are cysteine proteases
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that destroy myofibril proteins (tropomyosin, troponin T, troponin I,
C-protein, connectin, tiptin, vinculin, and desmin).Broiler breast meat
(Cobb 500) without visible myopathies was used in this study. The meat
was deboned, vacuumed and stored at + 3 ° C for seven days. On the
first, fourth and seventh days of storage, the color (“L", “a” and “b”
values), pH value and texture (Instron 4301) were tested and sensory
evaluation was performed (odor, taste, aftertaste, chewability, juiciness
and overall impression). The pH value of the meat increased from 5.89
on the first day to 6.17 on the seventh day. The parameters of the color
value decreased from the first to the seventh day (“L” value from 59.98
to 57.36, “a” value from 2.28 to 2.07 and “b” value from 7.40 to 6.63)
. The texture of the breast meat decreased from 47.91 N to 43.91 N.
Sensory scores increased from the first to the seventh day. Examination
of physical parameters (pH, color, texture) and sensory evaluation of
broiler breast meat revealed statistically significant differences (p<0.01)
between the obtained average values for the examined parameters.

Key words: meat softening, external mastication, color, texture, pH,
sensory evaluation

Acknowledgments: This study was supported by the Ministry of
Education, Science and Technological Development of the Republic
of Serbia (Contact number 451-03-68/2022-14/200143).

288



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

YTHIAJ U3BOPA Y/bA Y HCXPAHH KOKA HOCHJ/bA HA
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XaBa Maxmytosuh'!, EMup Memuh?, Mexo bamwuh*, Mapuja
Crapuesuh?, Haramwa [lmamounuja®, Mununa Imumuh®, Munan XK.
bantuh’

1Ip XaBa MaxmytoBuh, noueHTt, TexHonomku dakynTer, YHuBep3uteT y Ty3nH,
Tysna, bocra u XepuerosuHa
Mp Emup Memuh, gumt. unr., Landgold m.0.0., 'pauanuna, bocHa U XeplieroBuHa
3[Ip Mexo Bamuh, pegosau mpodecop, Yausepsuret y Tysnu, Tyana, bocHa u
XepLerosuHa
‘Ilp Mapwuja CrapueBuh, BUIIM HAYYHHW CcapagHUK, PaKyaTeT BETEpHHAPCKE
MmenulHe YHuBep3urteta y beorpany, beorpan, Cpduja
SOp Hatama I'maMousnyja, BUIIKM HayYHU capamHuk, PaKkynTeT BeTepHHAPCKE
MmenuivHe YHuBep3ureta y beorpany, beorpan, Cpduja
8[Ip Mununa Tmumuh, HayYyHH capagHuK, PakyynTeT BeTepUHAPCKE METUITHHE
Yuusep3utera y beorpany, beorpan, Cpbuja
'IIp Munan XK. Bantuh, pegosan mpodecop, PakynTeT BeTepHHAPCKEe METHIIUHE
Yuusep3utera y beorpany, beorpan, Cpbuja

*mehobasic1961@gmail.com

Kparak cagpixaj

MacTu y UCXpaHu jbyou MMajy BULIECTPYKH 3HAyaj, MOCEOHO OHaj Be-
3aH 3a 37apassbe jpyau. OHe Cy U3BOp E€HEpPrHje, HOCUOLHY Cy y MacTUMa
PacTBOpP/BUBUX BUTAMHUHA, 3HaUajHe Cy 3a OpojHe (U3UOIOIIKe TpoLece.
bpojHa ucTpakvBama y CBETy OJHOCE C€ Ha 3Hauyaj MacTH 3a 3[IpaBibe
myou. [Ipu TOM ce HajBUIlE MaKKke MpUaaje 0OJHOCY w-6/w-3 MaCHHUX
KHUCEJIMHA KOjH je y maneonuTy ouo uneanas (1:1), 1aHac je npenopy4eH
4:1, a cTBapaH y Hajpa3BUjeHUjUM 3emsbama cBeta 20:1, na u Buwe. Ha
cacTaB M OCOOHMHE MACTH, IIa M HAa OOHOC w-6/w-3 MacHUX KHUCEJIHHA
MOJKe Jla Cce YTHUYe MCXpaHOM KuBOTHBaA. Llump oBor pajga duo je na
Ce WCIMHTA yTULQj JaHEHOr yiba (Dorato w-3 MacHUM KHCEJIWHAaMa) Ha
MAaCHOKHUCEJIMHCKH cacTaB jaja. 3a ornen cy (OpMHUpaHe [IBe rpyme Koka
Hocwsba Isa Brown (obe ca no 40 jenuHKH) 0 KOjUX je KOHTPOJIHA IPy-
na y xpanu podujana 1,5% cojunor yma, a ornensa 1,5% naHeHor yiba.
Ornep je Tpajao 70 maHa, a MAaCHOKHUCEIMHCKH CaCTaB jaja yTBphHUBaH je
14., 30. u 70 nana ornema. Campxaj w-6 MmacHUX kucenrHa (23,04%) 14.
IaHa ornaena dMo je CTaTUCTUYKM 3HaudajHo Behu (p<0,01) on cappixkaja
w-6 MacHUX KucenuHa orenHe rpyne (18,18%). Yrepheno je ma je 14.
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NaHa oriefa CaapXaj w-3 MacHUX KUCeIMHA KOHTpOiHe rpymne (2,63%)
OMO CTaTUCTUUKM 3Ha4yajHO MawH (p<0,01) ox mpoceuyHor cagpxaja w-3
MacCHUX KHUCeNHWHa orienHe rpyne (6,35%). YTepheHa je U CTaTUCTUYKH
3HauajHa pas3nuka (p<0,01) usmehy omHoca w-6/w-3 MacHUX KUCETUHA
KOjH je KOZ KOHTpOjHe rpyme duo 8,62:1, a ornepne 2,81:1. Ilpoceuan
cagpxaj w-6 MacHux kucenvHa 30. JaHa omiefa y jajuma KOHTPOJIHE
rpyne duo je 21,32%, a ornegHe 16,69%, a w-3 MacHUX KHCEIHWHA
KOHTPOJIHE Trpyne 2,62, a oregHe 2,69, OOK je 0OOHOC w-6/w-3 MacHUX
kucenuHa 30. nana duo kox koHTposnHe rpyne 8,03:1, a ornenne 2,43:1.
Y cBUM ciy4ajeBrMa nopehema pasnuke cy dOuie CTaTUCTUYKY 3HadajHe
(p<0,01). Cnuunu pesynrtaty yrBhenu cy u 70. naHa ornena. Pesynratu
VCIIMTHBa®ka yKa3dyjy na ynorpeda yiaHeHOT y/ba oMoryhasa nodujame
jaja ca MOBO/BHUJUM OAHOCOM W-6/w-3 MACHUX KHUCEIHHA.

KibyyHe peuM: JTaHEHO yjb€, CYHLIOKPETOBO YJ/b€, MAaCHOKHUCEIHHCKH
cacras jaja

3axBasHuna: OBy CTynujy nogpkajuo je MUHUCTApCTBO IIPOCBETE,
HayKe W TeXHOJIOUIKOr pa3Boja Pemydnuke Cpduje, y cxiamy ca ogpen-
Dama Yrosopa o ¢puHaHcupawy UcTpaxuBawa 2021. rogune (6p. 451-
03-68/2022-14/200143).
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INFLUENCE OF OIL SOURCES IN THE NUTRITION OF LAYING
HENS ON THE CONTENT AND RATIO OF w-6/w-3 FATTY ACIDS
OF EGGS

Hava Mahmutovi¢!, Emir Memi¢?, Meho Ba$i¢*', Marija Starcevic?,
Natasa Glamoclija®, Milica Gli§i¢, Milan Z. Balti¢’

'Dr Hava Mahmutovi¢, Assistant Professor, Faculty of Technology, University of
Tuzla, Tuzla, Bosnia and Herzegovina
Mr Emir Memi¢, B.Sc. ing., Landgold d.o.0., Gracanica, Bosnia and Herzegovina
3Dr Meho Basi¢, Full Professor, University of Tuzla, Tuzla, Bosnia and Herzegovina
‘Dr Marija Starcevi¢, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
*Dr Natasa Glamoclija, Senior Research Associate, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
’Dr Milica GliSi¢, Research Associate, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
Dr Milan Z. Balti¢, Full Professor, Faculty of Veterinary Medicine, University of
Belgrade, Belgrade, Serbia
*mehobasic1961@gmail.com

Abstract

Fats in human nutrition have multiple meanings, especially those related
to human health. They are a source of energy, carriers of fat-soluble
vitamins, and are important for numerous physiological processes.
Numerous studies in the world are related to the importance of fats for
human health. At the same time, most attention is paid to the ratio of
w-6/w-3 fatty acids, which was ideal in the Paleolithic (1:1), today it is
recommended 4:1, and real in the most developed countries of the world
20:1, and even more. The composition and properties of fats, as well as
the ratio of w-6/w-3 fatty acids can be influenced by animal nutrition.
The aim of this study was to examine the effect of flaxseed oil (rich in
w-3 fatty acids) on the fatty acid composition of eggs. Two groups of
laying hens Isa Brown (both with 40 individuals) were formed for the
experiment, of which the control group received 1.5% of soybean oil
in food, and the experimental group received 1.5% of flaxseed oil. The
experiment lasted 70 days, and the fatty acid composition of the eggs
was determined on the 14th, 30th and 70th days of the experiment. The
content of w-6 fatty acids (23.04%) on the 14th day of the experiment
was significantly higher (p<0.01) than the content of w-6 fatty acids of
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the experimental group (18.18%). It was found that on the 14th day
of the experiment, the content of w-3 fatty acids of the control group
(2.63%) was significantly lower (p<0.01) than the average content of -3
fatty acids of the experimental group (6.35%). A significant difference
was found between the ratio of w-6/w-3 fatty acids, which was 8.62:1 in
the control group, and 2.81:1 in the experimental group. The average
content of w-6 fatty acids on the 30th day of the experiment in the
eggs of the control group was 21.32%, and the experimental 16.69%.
Also, the content of w-3 fatty acids of the control group was 2.62,
and the experimental 2.69, while the ratio w-6/w-3 fatty acids on day
30 were in the control group 8.03:1, and experimental 2.43:1. In all
comparison cases, the differences were statistically significant (p<0.01).
Similar results were found on the 70th day of the experiment. The test
results indicate that the use of flaxseed oil enables the production of
eggs with a more favorable ratio of w-6/w-3 fatty acids.

Key words: flaxseed oil, sunflower oil, fatty acid composition of eggs

Acknowledgments: This study was supported by the Ministry of
Education, Science and Technological Development of the Republic
of Serbia (Contact number 451-03-68/2022-14/200143).
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ODABRANI POKAZATELJI KVALITETA MESA DIVLJE SVINJE

Marija Pavlovi¢", Aleksandra Tasi¢?, Ksenija Ne$i¢?, Ivan Pavlovi¢?,
Nikola Cobanovi¢?

'Dr Marija Pavlovi¢, nau¢ni saradnik, Naucni institut za veterinarstvo Srbije, Janisa
Janulisa 14, 11000 Beograd, Republika Srbija
Dr Aleksandra Tasi¢, naucni saradnik, Naucni institut za veterinarstvo Srbije,
Janisa Janulisa 14, 11000 Beograd, Republika Srbija
Dr Ksenija NeSi¢, vi$i nau¢ni saradnik, Naucni institut za veterinarstvo Srbije,
Janisa Janulisa 14, 11000 Beograd, Republika Srbija
!Dr Ivan Pavlovi¢, nauc¢ni savetnik, Naucni institut za veterinarstvo Srbije, Janisa
Janulisa 14, 11000 Beograd, Republika Srbija
2Dr Nikola Cobanovi¢, docent, Fakultet veterinarske medicine, Univerzitet u
Beogradu, Bulevar Oslobodjenja 18, 11000 Beograd, Republika Srbija
* majaspavlovic@gmail.com

Kratak sadrzaj

Meso divlje svinje se smatra namirnicom visoke nutritivne vrednosti,
koju karakteriSe nizak sadrzaj masti i holesterola. Nizak nivo ukupne
masti ne podrazumeva i pozeljan masno kiselinski sastav, kao ni odnos
zasicenih i nezasi¢enih masnih kiselina. Cilj ovog istrazivanja je da
utvrdi masnokiselinski profil i hemijski sastav mesa divlje svinje. Tokom
lovne sezone u 2021 godini, uzeti su uzorci m. longissimus dorsi od
20 jedinki. AOAC (2021) je koriS¢en za utvrdivanje sadrzaja vlage,
masti, proteina i pepela. Determinacija masnih kiselina izvrSena je na
gasnom hromatografu (GC6890N, Agilent Tech., USA). Ukupan sadrzaj
intramuskularne masti u ispitivanim uzorcima je bio nizak (1,9%), dok je
sadrzaj sirovih proteina bio na nivou od 22,5%. Smatra se da je idealan
sadrzaj ukupne masti svezeg mesa izmedu 2 i 3%. U ispitivanim uzorcima
mesa divlje svinje, sadrzaj masti je bio nizi. Ipak, usled zahteva potro$aca
za “nemasnim” mesom ova karaktersitika se moZe ocniti i kao poZeljna,
najre po pitanju uticaja na zdravlje ljudi. Indikatori nutritivne vrednosti
i zdravstvenog uticaja masti su bazirani na sadrZaju pojedina¢nih masnih
kiselina. Pozeljno je da odnos polinezasi¢enih i zasi¢cenih masnih kiselina
bude veci od 0,4. Utvrdeni odonos u mesu divlje svinje bio je 0,56.
Nemaju sve masne kiseline isti uticaj na zdravlje ljudi. Smatra se da,
medu zasi¢enim masnim kiselinama, najvec¢i potencijalni Stetni efekat
na kardiovaskularni sistem ima miristinska kiselina, usled toga S$to
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povecava nivo holesterola u krvnoj plazmi. Utvrdene koncentracije ove
kiseline u ispitivanim uzorcima mesa divlje svinje su bile niske (0.97%).
Najzastupljenija zasicena masna kiselina bila je stearinska (17.5%),
koja se smatra neutralnom, dok je njazastupljenija od svih utvrdenih
masnih kiselina bila oleinska kisleina (41.8%). Moze se zakljuciti da
meso divlje svinje ima povoljne nutritivne karakteristike, po pitanju
pokazatelja uticaja na zdravsteveni status konzumenta i, ispunjava
zahteve potroSaca za niskim sadrzajem masti u namirnicama.

Klju¢ne reci: divlja svinja, kvalitet mesa, masnokiselinski sastav

Zahvalnica: Istrazivanje je finansirano od strane Ministarstva prosvete,
nauke i tehnoloskog razvoja Republike Srbije (Ugovor br. 451- 03-
68/2022- 14/200030).
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SELECTED QUALITY PARAMETERS OF WILD BOAR MEAT

Marija Pavlovi¢?, Aleksandra Tasi¢', Ksenija NeSic¢!, Ivan Pavlovi¢?,
Nikola Cobanovic¢?

'Serbian Instuitue of Veterinary science, Janisa Janulisa 14, 11 000 Belgrade,
Republic of Serbia
ZFaculty of veterinary medicine, Bulevar Oslobodjenja 18, 11 000 Belgrade,
Republic of Serbia
*majaspavlovic@gmail.com

Abstract

Wild boar meat is considered a meat of high nutritional value, regarding
its high iron and low fat content. However, low intramuscular fat level
does not imply favorable ratio of saturated to unsaturated fatty acids.
The aim of the present study is to determine fatty acid profile, along
with chemical composition of wild boar meat. A total of 20 samples of m.
longissimus dorsi were collected during the hunting season in 2021 year.
The AOAC (2001) method was applied for determination of moisture, fat,
ash and protein content. Analysis of fatty acid methyl esters (FAMEs) was
performed on a gas chromatograph (GC6890N, Agilent Tech., USA). Total
intramuscular fat content in the examined samples was low (1.9%), while
crude protein content was at the level of 22.5%. It is considered that ideal
intramuscular fat content of fresh meat is between 2 and 3%. In the current
study, wild boar meat had a lower fat content. However, due to consumers’
preference for lean meat, it could be estimate as favorable, regarding its
health impact. Health and nutritional indicators of fat are determined by
the level of particular fatty acids. The ratio of polyunsaturated to saturated
fatty acids should be higher than 0.4. Wild boar meat had the PUFA/SFA
ratio 0.56. Among the saturated fatty acids, not all have the same effect
on human health. Myristic acid has the most adverse effect by increasing
the concentration of cholesterol in plasma. Wild boar meat contained small
amounts of myristic acid (0.97%). The most abundant among saturated
fatty acid was stearic acid (17.5%) that is considered neutral. Among all, the
most abundant was unsaturated - oleic acid (41.8%). It can be concluded
that wild boar meat fulfill human health indicators based on its fatty acid
profile, as well as consumers’ expectations for lean meat.

Key words: wild boar, meat quality, fatty acids

Acknowledgements: The study was supported by the Ministry of
Education, Science and Technological Development, Republic of Serbia
(Contract No 451- 03-68/2022- 14/200030).
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[IpenaBame 10 MO3UBY

HHCIIEKIOWUJCKE KOHTPOJIE BETEPUHAPCKHX
OPTAHHU3BALIUJA

Bnagumup Munujesuh’

'Bnagumup Munujesuh, cneln BeT.Mel, BI NOMOhHUK IUpeKTOpa-TJIaBHU Penydauuku
BETEPUHAPCKU MHCIeKTop, MHcnekTopaT Permydnuke Cprcke, bama Jlyka
*KopecrogenTHu ayTtop: v.milijevic@inspektorat.vladars.net

Kparak cagpixaj

[I[punuKkoM Bpllewma HUHCHEKLHUjCKUX KOHTPOJAa BETEPUHAPCKHUX
OpraHu3anuja, BETEPUHAPCKHA UHCIIEKTOPH ce 4ecTo cpehy ca konmerama
KOjU HUCY ynyheHH y JIEruc/laTUBY Be€3aHy 3a paj BETEePUHAPCKHUX
opraHusauuja, Tj.JIETUCIATUBY Ca KOjOM Tpedajy yCKIagUTH CBOje
nociaoBawe. HOBU TPEHOOBU y MOCIOBamy BETEPHUHAPCKE CIyXK0e of
HEKaJalllbUX JPYIITBEHUX BETEPHHAPCKUX OpraHusalnyja ca MHOTO
3aMOCJIEHUX KOje Cy Ouie NoOpo ymo3HaTe Ca JIETUCIATUBOM, TOBEJIH Cy
10 yCUTHaBaka CIyX0de Te caj UMaMO OpraHH3aluje ca MHOTO Mamwe
3anocieHux. BeTepuHapcke opraHu3anuje ca Maao Kaapa U HOBUM
HAUYMHOM pajia jeJHOCTAaBHO HE CTW)XKY MPATHUTH JIeTeCIaTHUBY TE CE Y
KOHTpOJIaMa OJi CTpaHe BETEPUHAPCKE WHCIIEKLH]je HEpJeTKO MUIly
yIpaBHE a MOHEKAJ U Ka3HEHE Mjepe.

lnb OBOT Mpe/iaBame je Ia BeTepUHApHMa KOju paje y CTpyuu (mana
npakca, BeluKa Mmpakca...) U OCTaJIuM Kojerama 3amnocjieHUM Y OPyTUM
OopraHv3alyjama MPecTaBUTH IITa, MO KOM OCHOBY M HA KOjU HAYUH
BETePUHAPCKU UHCIIEKTOP KOHTPOJIUILE y BeTEPUHAPCKUM OpraHu3alyjama.

KipyuHe pHjedH: BeTepUHApCKa MHCIEKIHUja, MPONUCH, KOHTPOJIa,
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Lecture by invitation

INSPECTION CONTROLS OF VETERINARY
ORGANIZATIONS

Vladimir Milijevi¢'

Vladimir Milijevi¢, spec. DVM, Acting Assistant Director - Chief Republic
Veterinary Inspector, Inspectorate of Republika Srpska, Banja Luka
*Corresponding author: v.milijevic@inspektorat.vladars.net

Abstract

When performing inspections of veterinary organizations, veterinary
inspectors often meet with colleagues who are not familiar with the
legislation related to the work of veterinary organizations, the legislation
with which they need to harmonize their operations. New trends in the
business of the veterinary service from the former social veterinary
organizations with many employees who were well acquainted with the
legislation, led to the fragmentation of the service and now we have
organizations with much fewer employees. Veterinary organizations
with a small staff and a new way of working simply do not manage
to follow the legislation, and administrative and sometimes punitive
measures are often written in the controls by the veterinary inspection.

The aim of this lecture is to present to veterinarians working in the
profession (small practice, large practice ...) and other colleagues
employed in other organizations what, on what basis and in what way
the veterinary inspector controls in veterinary organizations.

Key words: veterinary inspection, regulations, control,
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[IpenaBame MO MO3UBY LITAMIAHO Y 1IjeJI0CTH

MHKPOBHOJIOIIKHW PU3HUIIHU Y XPAHH 3A XKUBOTHIHE

bojau l'onuh", [Iparo Heguh?3

!Ip Bojau T'onmuh criew. op BeT., HAYYHH CapafgHUK, JaBHA yCcTaHOBA BeTeprHapcku
uHcTuTyT Penybnuke Cprcke ,Ip Baco byro3an* bamwa Jlyka, bawa Jlyka, bocHa u
XepLerosuHa
’Ilp Oparo Henuh penosam mpodecop, JaBHa ycTaHOBa BeTepuHApCKH HHCTUTYT
Penybnuke Cpricke ,JIp Baco byto3an” bama Jlyka, bama Jlyka, bocHa u XepierosrnHa
S3dakynTer BeTepHHapCke MequIIHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
*KopecnonenTHu aytop: bojan T'onuh, bojan.golic@virs-vb.com

Kpatak cagpxaj

3a pasnuKy oJf MUKPOOHMOJIOIIKUX KPUTEpUjyMa y XpaHH, MUKPOOHO-
JIOWIKA KPUTEPHUJYMH 3a XpaHy 3a KUBOTHIE HHUCY yCarjlallleHd Ha HU-
Boy EBporicke yHHje, HEro cy yrBpheHu HallHOHaTHUM 3aKOHOLABCTBOM
OprkaBa wiaHuLa. M3ysetak Cy MaKCUMasHU CafipXKajy U OpUjeHTallMoHe
BPEAHOCTH 38 MUKOTOKCUHE U 3aXTj€BH 338 HYCIIPOU3BOAE KUBOTUHCKOT
NOpHjeKia KOju Ce MOTY KOPUCTUTH Kao CTOYHA XpaHa M XpaHa 3a Kyh-
He jpyoumue. 30or oBora, EBporncka komucHja pasmaTpa yCIOCTaB/bake
cneguUUHUX MUKPOOHOJIOMIKUX KPUTEPHjyMa 33 XpaHy 3a KUBOTHUHE.
OBu KpUTEpHjyMHU DU MOpaIu 1a y3My y 003UD yTULAj HA jJaBHO 3[4PABIbE
Y 3[IpaBJbe XKUBOTHHA, [IPU YEMY, CBAKAaKO, MOPajy OUTH Hay4YHO 3aCHOBA-
HU. Y bocHu u XepuerosvHu oBa 0dsacT je nedunucana [IpaBuwiHukom
0 MUKPODHOJIOLIKUM KPUTEPHUjYMHUMA y XpaHU 3a KUBOTUIE (CityxdeHn
rinacHuk bocHe u XepuerosuHe 67/12). OBaj MpaBUIHHUK Pa3/IUKyje MeT Ka-
TEropHja XpaHe 3a JKUBOTHHE (KPMHUBA OW/BHOT Y KPMHUBA XKUBOTHUHCKOT I10-
pHjexiia, KpMHE CMjece 3a MIIaJie ¥ 0gpaciie )KUBOTHbE U ITeJIETUPaHe CMjece,
a MUKPOOHOJIOIKY KPUTEPUJYMH Ie(HUHULLY MaKCUMAIHO JO3BO/bEHHU OPOj
Canpo@UTCKUX MUKPOOpPraHru3ama (dakrepuje, KBaCLH U IJTUjECHU) U OLICY-
ctBO natoreHa y 50 rpama (canmonene, Clostridium perfringens, Clostridium
botulinum, Staphylococcus pyogenes ¥ 0CTaJId IATOT€HU MUKPOOPTaHU3MHU).
Henmocratak OBOr MpaBW/IHKKA je IUTO HE y3UMa y 003Mp CBE KaTeropuje
XpaHe 3a KUBOTHHE (ITaCTepHU30BaHa KOH3EpBHCaHA XpaHa 3a XKUBOTHHLE,
CTEpWIM30BaHa XpaHa 3a )XUBOTHIbE, NTPEMUKCH, BUTAMHUHCKO-MHUHEpAII-
HU JIoJaud, apcopdeHcH, nmpoduoTunM, nmpedbuotunu). EBporicka areHuuja
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3a de3djemqHoct xpane (EFSA) je crtaBa ma mpu M3pagyl MULUBEHA O U3JI0-
KEHOCTH KMBOTHIbA XpPalbUBUM KOMIIOHEHTaMa KOje Ce KOPUCTE 3a ITPOU3-
BOJ Y XpaHE 3a )KUBOTHIbE, Tpeda y3eTH y 003UP XpaHy 3a »KUBOTUHE DUJb-
HOT U JKMBOTHHCKOT TOPHjeKsIa, JoOaTKe XPaHHU 3a )KUBOTHHE, IpefcMjece
Y KPMHE CMjece 3a pas3IMuuTe BPCTe M KaTeropuje KUBOTHIbA, 8 PU3HULIU Ce
MOTY PHjelInTH MOCeDHO 3a CBAKY MOMyJallljy KUBOTHA 3a KOje je odaBe-
3aH IIporpam KOHTposie (dpojnepy, KOKke HOCWbe, ITPUIITIOAHE KOKe, hypke,
TOBHE CBUH€, TPUITIOLHE CBUIbE) U 3a Apyre y3rajaHe XUBOTHIbE (TOBEAa,
oBle, pube, uta.). [IpkaBe U3 perMoHa Ha CJIMYaH HAYMH Cy AedrHUCATe
MHKPOOHOJIOIIKE KPUTEPHjyMe y XPaHH 3a KUBOTHEE, C U3y3eTKOM Perry-
Onuke XpBaTCKe, KOja je yTBpAUIa MUKPODHOJIOIIKE KPUTEPUjyME 3a CBAKY
BPCTY XpaHe M KaTEropHjy KUBOTHHA, IPU YEeMY je yBpcTuia Listeria spp.
Kao 0DaBe3HHW MapameTap 3a CWIAXY, 3a KOjy je, kKao u 3a Salmonella spp.,
neduHuUCaIa KPUTEPUjYM OLCYCTBO y 25 rpama.

3a y3rajame XUBOTHbA KOPUCTH CE BEJIMKH U3DOp XpaHe 3a KUBOTUE
OWBHOT M )KUBOTHUHCKOT NOPHjeKia, NpousBefeHe Ha apmu win y da-
OprKkamMa XpaHe 3a )KMUBOTHIbE U CKIAJULITEHE TOJ] PA3TUYUTHM yCJIOBHU-
ma. OBO ykasyje Ha pas3lInyuTe MOIyhHOCTH KOHTaMHUHALHje MaTOreHuM
DakTepujaMa ¥ IpefCcTaB/ba U3a30B 3a MOCTU3akE aJleKBaTHUX HUBOA De3-
0jemHOCTH XpaHe 3a XUBOTUE. [JOCTYIIHHU MOJaly MOKa3yjy a Ce pasiiu-
YUTH NMATOTEHU MOTY LIMPUTH XPAaHOM 3a XKUBOTUHE, T0cedHO Salmonella
spp. u Listeria monocytogenes, JOK 3a OCTaJleé IIaTOr€HE UMa Maso JI0Ka-
3a. BehrnHa kpmurBa OW/BHOr M JKMBOTHUICKOI INOpHjEKIa je MOIJIOXKHO
KOHTaMHHALWjU CaJIMOHeNama. Listeria monocytogenes je yobudajeHa y
3€MJBMILTY, KaHAJIM3allWjH, XPaHH 3a XKUBOTUIbE U BOIM, 11a 300T TOra MOXe
OWUTH IIPUCYTHA y KPMUBHUMA OMIBHOT nopujexiia. [1o3HaTo je na je pusuk
oJl IpUCyCTBa Listeria monocytogenes y CUIaXH I0Be3aH C JTUCTEPHUO30M
KUBOTUHA. [IpexuBapu kao papmcKe XKUBOTUHBE UMajy K/bY4YHY YJIOTY Y
oIp:KaBawy Listerid spp. y pypaIHOM OKPYXXewy TOMOhy KOHTHHYHUPAHOT
(bexaIHO-OpaTHOT UUKIIyCa, a PU3HK Off IUCTepHOo3e NpexuBapa nosehasa
Ce JIOIIMM KBaJINTeTOM (hepMEHTHCAHE XpaHe 3a KUBOTHIbE, HIP. Kajia Cce
MJIMjeyHa roBesia XpaHe cunakoMm. Clostridium perfringens je 4ecTo mpucy-
TaH y ¢enecy ¥ 3eMJBULITY, I1a JTaKO MOKe JOhH 10 KOHTaMUHALMje XpaHe
3a KUBOTUE. YOONUYajeH! U3BOP OOTYJIHMHYCHOI TOKCHHA j& CHIaXKa WU
CjeHarka JIOLIer KBaJIUTETA U JIELIEBH YTHHYJINX )KUBOTHbA.

Llup “cTpaXKrMBama je aHajav3a ¥ yTBpHUBame MUKPOOMOJIOUIKUX PU3H-
Ka Y XpaHH 3a )KUBOTHHE, 3aCHOBAHA HA pe3yTaTUMa J1aDopaTOpPHjCKUX
UCIUTHBaWka, 0COOMHAaMa U BpCTaMa XpaHe 3a )KUBOTHIbE, MUKPOOPIraHHU-
3MHMa U BUXOBOM YTHULIAjy Ha 3[IpaBjbe KUBOTHHA.
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JIabopaTOpHjCKO UCITUTHBAKE XPAHE 33 )KUBOTULE BPILU Ce cienehum me-
TOAaMma:

- Opojame mukpoopranuszama BAS EN 1SO 4833-1 wnu BAS EN 1SO 4833-2,

- Opojame kBacaua u nnujecHu BAS ISO 21527-1 unu BAS 1SO 21527-2,

- perexkuuja Salmonella spp. BAS EN ISO 6579-1,

- dpojame Clostridium perfringens BAS EN 1SO 7937,

- Opojame cynputopenykyjyhux anaepodnux daxrepuja BAS ISO 15213,

- Dpojame Koaryna3a No3UTUBHUX cTadunokoka u Staphylococcus aureus
BAS EN 1SO 6888-1 wnu BAS EN ISO 6888-2,

- perekuuja Listeria monocytogenes BAS EN ISO 11290-1.

Ha noyeTky aHa/ir3e MUKPOOHOIOLUIKUX PU3HKA Y XPaHH 32 XKUBOTHUE T10-
TpedHO je mohu o5 CTBApHOr CTawa y Moriesy MUKPOOHOJIOLIKe UCTIPaB-
HOCTH XpaHe 3a XKUBOTUKE, Koje je y Penmybdnunu Cprckoj (bocHa u Xep-
uerosuHa) 3a nepuog 2014-2021. ronvHa NpyUKkasaHo Ha cyienehu HauuH:

TopuHa bpoj y3opaka HesagorosaBajyhu y3opuu %
2014. 367 27,25
2015. 326 39,57
2016. 489 34,15
2017. 442 29,41
2018. 374 24,06
2019. 337 25,52
2020. 179 30,70
2021. 264 33,71
2014-2021. 2335 =30,55

[Tprka3anu pesynTatu cy 3adpumasajyhu uMajyhu y BUy a ce mpoLeHaT
HE3a/10B0/baBajyhux y3opaka kpehe o mpUdIMKHO jeiHe YeTBPTHHE 0 Tpe-
KO jenHe TpehuHe, a [1a je mpocjeyHo oko 30% He3anoBosbaBajyhux y3opaka.

Cutyauuja y morneny canpo@UTCKUX MHUKpoopraHusama (Daxrepwje,
KBACILIM U IIMjecHu) je cineneha:

% He3amoBosbaBajyhHxX y3opaka

Bpcra

HCTIHTHBAbA 2014. | 2015.|2016.| 2017. | 2018.| 2019. | 2020. | 2021. 2014-2021

Bpoj

20,90 | 30,67 30,08 | 19,68 | 15,24 | 21,66 | 28,50 | 25,76 24,06
MHKpOOpraHusama

bpoj kBacaua u

. 14,53 | 22,39 | 28,33 20,59 | 16,31 13,95 23,50 | 21,59 20,15
IUIAjecHU

YouaBa ce na je Opoj MUKpoOpranusama U 0poj kBacaua U ININjEeCHU U3Y-
3€THO BUCOK. Passior 3a 0Bo MO’ke HUTH JIOLI KBAJIUTET OOHOCHO HEMIOBOJ/baH

300



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

MUKPOOHOJIOUIKK CTaTyC CMPOBHHA 33 NPOM3BOMY XPaHE 3a XKUBOTHHE,
He3a/10BO/baBajyha XurujeHa y mpouecy MPOU3BOAKE XPaHe 33 KUBOTUHE,
podieMH y mpoLecy ITPOU3BOAKE XPaHe 3a JKUBOTUHE U HEAIEKBATHA Jie-
TUCJIaTHBA KOja AeUHHIIE MUKPOOHOJIOIIKE KPUTEPHUJYME Y XPaHH 3a KHU-
BOTHE. [OCTIeBUX rOMHA U3PaKEHHU CY U3Y3€THO HETIOBO/BHU KIIMMATCKH
YCJIOBU KOjU OBOJE 10 CMAWbEHOT IPUHOCA U JIOIIET KBAJIUTETA KUTAPULIA,
YCJIOBJBEHOT Cyliama. JlomatHo Tpeda yKa3aTy Ha YMEEeHUILy ToBehawa Mpo-
Y3BOMIE OfipeheHUX KaTeropuja XUBOTHUHA (My3Ha roBefia, KOKe HOCHIBE,
Opojnepu, puda) u notpedy Behrx KOTMYMHA XPAHE 3a KUBOTHE. 300T Ha-
BEJIEHOT, YECTO HEMA BEJIMKOT M300pa NMpy 0adUpy KOMIIOHEHTH 3a MPOM3-
BOJIIbY XPaHE 3a KUBOTHHE, ILITO JOBOJU JI0 TOTa /1 CE CBJECHO Y/Ia3U y PU3HUK
Y y3MMajy KpMHBA HEMIOBO/BHOT MUKPOOHMOJIOUIKOT CTaTyca, KOja Ha Kpajy
DIOBOZIE IO MPOHM3BOAKBE KPMHUX CMjeca KOje HUCY 3al0BOJbaBajyhe ca Mu-
Kpoduomnowkor craHoBuiTa. [ToBehamwe Opoja canpodura y XpaHu 3a Ku-
BOTHIbE [TPBEHCTBEHO, aJIU [TOCTENEHO U HEMPUM]JETHO, JOBOIU [I0 CMakeHa
MIPOM3BOJHUX KaraluTeTa, 8 Mawbe O BUI/BUBOT HapylllaBama 3paBiba KU~
BOTHHA. MMajyhu y BUy Ia HUCY €BUAEHTHPaHa 000/beHa KUBOTHHA Kao
NOC/bEULIA KOH3yMAallMje XPaHe 3a )KUBOTUHE, Y3POKOBaHA MUKPODHOJIONI-
KOM KOHTaMHHAIIMjOM, Pa3jor 3a OBAKBO CTAlkE MOXKE OUTH U Y MTOCTaBIbe-
HUM TPaHUYHUM BPHjEIHOCTUMA U HEMOTYhHOCTH CBpCTaBama CBUX KaTe-
ropvja XpaHe 3a KUBOTHUHE Yy nocTojehr 3akOHCKH OKBUP. OBO 3HAUM [ia ce
MIOCTaB/ba MUTAKE a JIU Cy OHE ONPAaBIaHE OJHOCHO [a JIU Cy UCIIPAaBHO M0-
CTaBJ/beHE y BakeheM NMpaBUITHUKY, a TOCEDHO Y C1y4ajy 3a Opoj MUKpoopra-
HU3aMa ¥ Opoj KBacala ¥ IVIMjeCHY, Kazia Ce UMa y BUIY ia je BeJIuKa BehuHa
y30pakKa He3a0Bo/baBajyha ympaso 300r nmosehaHor dpoja MUKPOOPraHU3a-
Ma ¥ noeehaHor Opoja kBacaua v mirjecHd. CMaTpamo Jia OU ce OAroBOp Ha
OBO MUTAKE U HA TTUTAKBE BEIUKOT Opoja He3aJ0BO/baBajyhHX y30paka MO-
rao IodUTH JeUHUCambeM Pa3IMUUTHX KaTETOpHja XPaHe 3a KUBOTHHE, 10
aHaJIOTHjH KOJT MUKPODHOJIOWIKUX KpPUTEpPHjyMa 3a XpaHy. Ha oBaj HauuH,
3a ompeheHe MUKpoopranusme owie O yTBpheHe rpaHUYHE BPHjeSHOCTH
y CKIafly Ca CIeuu(UUYHOCTHMA TEXHOJIOLIKOT MOCTYTIKA, 38 CBaKy KaTero-
PHjy XpaHe 3a )KUBOTHHE. OBaKkaB MPUCTYN Tpeda MPUMHJEHUTH Ha CBE Ka-
TEropHje XpaHe 3a XXMBOTUHE U Ha CBe mapaMmeTpe. OHO LITO je BAXKHO je 11a
XpaHa 3a JKMBOTHIE C oBehaHUm OpojeM MUKpOOpraHM3ama U KBacaua U
IUIMjE€CHH, TIOf YCJIOBOM Jia Y 1H0j HUCY NMPUCYTHU MAaTOTEHH, MOXKE J1a Ce
OCIOCOOU U KOPUCTH 3a UCXPaHY KXUBOTHHA, IPETXOAHO NIOMHUjEIIaHa C
KPMHBUMaA WIH KPMHUM CMjecama 0e3 Uiau ¢ HICKOM MUKPOOHOIOIIKOM
KOHTaMHHALMjOM, IITO he Ha Kpajy JOBECTH 10 XPaHE 3a )KUBOTUHE IIPU-
XBaT/BUBOT MUKPODHOJIOIIKOT CTaTyCa.
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Kana je y muTamy pU3MK Ofl MaTOTeHa y XpaHU 3a KUBOTHHE U Jedu-
HUCabe MUKPOOMOJIOUIKAX KPUTEPUjyMa, UCTO OU Tpedaso pasMOTpUTH
U Ca CTaHOBUILTA A0CAJAIIBUX pe3ysiTaTa UCIUTHBaWba XpaHe 3a KHUBO-
THIE, KOjU Cy TIPUKa3aHHU KaKo CIIHjesu:

% He3anmoBo/baBajyhHx y3opaka

BpcTa HCIHTHBa®a

2014. | 2015. | 2016. |2017.|2018.|2019.| 2020. | 2021. 2014-2021.
Salmonella spp. 1,66 | 0,30 | 0,26 | 0,90 | 0,27 0 0 0 0,42
Koarynasa
MO3UTUBAH
CcTadUI0KOK U 0 0 0 0,23 0 0 0 0 0,03
Staphylococcus
aureus
Clostridium 0 0 |084]09]| 0 | 0 0 0 0,22
perfringens

Ha ocHOBY nocMaTpaHOr OCMOTOIULIKET IEPHUOAA, PU3HUK Off TaTOTeHa y Xpa-
HU 33 KMUBOTHHE j€ BeOMa HU3aK, ITPH YyeMy, 30MPHO, 3a CBa TPU MATOTEHa,
He mpenasu 1% He3agoBosbaBajyhux ysopaka. Koarymasa MO3UTHBHE CTa-
dunoxoke u Staphylococcus aureus yTBphenu cy camo Tokom 2017. ronuxe
y 3aHEMapJbMBOM MPOLIEHTY, Ma Ce MOCTaB/ba MUTAKE OMPABOAHOCTH OBOT
MUKPOOHONOIIKOT kpuTepujyma. [locebaH apryMeHT y IPHIOT CyMEe Y OI-
PaBAAHOCT, a KOju Tpeda y3eTH y 003Up, je HAyYHO 3aCHOBAHA, OIIITE MPH-
xBaheHa YMEeHHUIa, TPU KOjUM BPHjeIHOCTHMA KOarysiasa MO3UTUBHUX CTa-
dunokoka ce BpLIM MPoAyKLHja eHTepoTokcHHa (>10°CFU/g), a koje cy y3ete
Y KaO rpaHUYHE BPUjETHOCTU 3a EHTEPOTOKCHUH CTAa(pWIOKOKA Yy XPaHH, Kao
¥ MOTyhHOCT HHXOBOT TPUCYCTBA U ONCTaHKA Y XpaHH 3a ’KUBOTHHE. OBO
3HAuW []a je PU3UK Of] Koarysasa Mo3UTUBHUX cTaduiokoka U Staphylococcus
aureus OIHOCHO Of] CTBapara EHTEPOTOKCHHA CTA(UIOKOKA Y XPaHH 3a JKU-
BOTHIbE 3aHEMap/buB. Kaja cy y muTamy KIOCTpUAKje, UCTUTUBAKE XPaHe 3a
YKUBOTHUHE CE YTJIABHOM He 8puiu gupexitino Ha Clostridium botulinum, ¢ 093u-
POM Ha HETOCTOjame CTaHIapAHE MeTole, Her0 MHIUPEKTHO MeToioM BAS
ISO 15213. OBo 3Hauu fa TpeHyTHO Y bocHM M XepueroBuHy HujenHa 1ado-
paTopuja He BpIIX UcniuTUBawe Ha Clostridium botulinum, a XpaHa 3a HBO-
TUBE CE KOHCTAHTHO IMPOU3BOIU U BOM Ce MpomeTyje 6e3 0d3upa WTo Huje
3aJI0BOJbEH 0BAj KpuTepujyM. Pasnor gedpunucamwa Clostridium botulinum kao
MUKPODHOOIIKOT KPUTEPUjyMa 3aCHOBAH je Ha MHUUIEHTUMA U CTPYYHUM
aHanm3ama panux 80-ux u 90-ux rogvHa OBAECETOT BUjEKa, TAje je yTBphe-
HO J]a Cy HEPBHY TOKCHHH OBe KJIOCTpUAYje OWIN Y3pOK TPOBakha KUBOTHHA.
W3 npukazaHux pe3ynTara ce BUOM Aa je pusuk op Clostridium perfringens
3aHEMapJbUB, A MPETHOCTaB/baMO [ je UIeHTUUHA CUTyaluja U y Torieny
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Clostridium botulinum. YumweHHULIa je 1a HU Y CIyudjy Cidpuiokoxd, Kao Hu y
CITyuajy KI0Cipuguja HACY pHjaB/beHa TPOBAba JKUBOTHA TOKCHHUMA OBUX
DakTepHja, HacTasia Kao OC/bEAHLIA KOH3yMHUpama XpaHe 3a )XUBoTUme. [0
ce wuue Salmonella spp., ”ako MUHUMAJTHO IPUCYTHA Y XPaHH 3a KUBOTHHLE,
OHa peayiHo MpefcTasba Hajsehy PU3HK Kajia Cy rnaroreHe daxTepuje y M-
Tawy, UMajyhy y BuIy OC/bEOHLIE Ha 30paB/be KUBOTHUHA, a MOC/ENUYHO U
Ha 31paBjbe JbyIH1, TaKO Jla UCTIUTHBake Ha Salmonella spp. wpeda epwuiiu y
ceuM Kaweiopujama xpae 3a xeusoiniuroe. Octuaje iuttiare Kpuepujyma . ga
Ju ga dyge ogcyciigo y 50 win y 25 rpama. [1o caga, y JyrorofvIlb0j MPaKkcH,
KpuTepHjyMm je oxncyctso y 50 rpama. Pesynraty ucTpakuBama y Peryonuiu
Cpnckoj (bocHa u XepuerosrHa) TokoMm 2014. ronuHe ykasyjy Ja Hema pas-
nuke y Opojy y3opaka y Kojuma je usonoBaHa Salmonella spp. y Tect y30pKy
op 50 u 25 rpama, WTO je y CKIafy C pe3yaTaTiMa HayYHHUX UCTpakKUBama y
EBpornckoj yauju. Beoma 3HauajHa 1 onakiiaBajyha OKOTHOCT je Jia je pHUcy-
CTBO ITATOTEHUX DaKTepHja y 3aHEMap/bUBOM IpoLeHTy. OBO je mocedHo 3Ha-
YajHO M0 MHUTaky KIOCTPUIHjA, jep YCIOBU NPOM3BOAKE U CaCTaB XpaHe 3a
KUBOTHIE OMOTyhyjy BHUXOB pa3Boj (IT0OBE3aHOCT Ca TIOM, OICTaHaK Cropa
KJIOCTPU/IMja Y HETIOBO/BHUM YCIIOBUMA), IOK j€ 3a CAJIMOHENIE U CTa(PUIOKOKE
OBO U OYEKMBAHO 300r 0CODMHA U CacTaBa XpaHe 3a XKUBOTHUIE (HUCKA BIIXK-
HOCT, HETOBOJbHH YCJIOBU OTICTaHKa, OJCYCTBO WIH MaJla y4eCcTalloCT KpMUBA
aHUMAaJTHOT nopyjexia). Kapa je y nurtamy Listeria monocytogenes, Hako HUCY
BpILIEHA UCIIUTHBAKbA U He TIOCTOje JOCTYITHU TIofIalM 3a pocTop Perydnuke
Cprnicke 1 bocHe 1 XeprieropyHe, OCTOjU peasiaH PU3HK Of, BeHOT ITPUCYCTBa
y CHIaKU U CjeHakH, 300T crielM(UUHOT HaYMHA U YCJI0Ba IIPOU3BOIE, KA0
Y CacTaBa OBE BPCTE XPaHE 3a KUBOTHHE.

Kao uattioten, Salmonella spp. tipegciuiaspa najeehu pu3ux 3a MUKpOOHY
KOHTaMHHALWjy XpaHe 3a )KUBOTUHE. Pusuk op Listeria monocytogenes u
KJIOCTPUJH]ja je Mamby U OTPaHUYEH CaMo Ha MOjeJuHe KaTeropuje xpaHe
3a JKUBOTHHE (CHUIAXa, CjeHaXka U peKalHa KOHTAMHUHALU]ja), JOK PU3UK
0fl K0oarysasa Mo3UTUBHUX cTaUIoKoKa U Staphylococcus aureus y XpaHu
33 )KMBOTHIbE NPAKTUYHO He MOCTOjU. 3a Listeria monocytogenes y XpaHH
33 )KMBOTUIE j€ OIIpaBAaH MUKPOOUOJIOIIKY KPUTEPHUjYM OLCYCTBO Y 25
rpama, Koju ou Tpedasio moCTaBUTH y 3aKOHCKH OKBUD. Pusuk ox moseha-
HOT Opoja canpo(UTCKUX MUKPOOpPraHU3ama y XpaHH 3a ’KUBOTUBE je
jako u3pakeH ¥ KOHCTaHTaH. [IpunnkomM yTBphuBama MUKPOOUOIOMKUX
KpPUTEPHjyMa 3a XpaHy 3a KUBOTUIE Ha IPBOM MJECTY j€ HEOTIXOAHO Le-
(uHMCaTH CBE KATETOPHUj€ XPAHE 3a JKUBOTHUIE.

KibyuHe pHjeuH: XpaHa 3a XKUBOTHE, MUKPODHUOJIOTHja, PU3HULIH,
Salmonella spp., Listeria monocytogenes.
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Abstract

Unlike the microbiological criteria in food, the microbiological criteria
for feed are not harmonized at the level of the European Union, but
are determined by the national legislation of the Member States.
Exceptions are maximum contents and guide values for mycotoxins and
requirements foranimal by-productsthat canbeused as feed and pet food.
For this reason, the European Commission is considering establishing
specific microbiological criteria for feed. These criteria should take into
account the impact on public and animal health, and must, of course,
be scientifically based. In Bosnia and Herzegovina, this area is defined
by the Rulebook on Microbiological Criteria in Feed (Official Gazette of
Bosnia and Herzegovina 67/12). This ordinance distinguishes between
five categories of feed (plant and animal feed, feed for young and adult
animals and pelleted mixtures, and microbiological criteria define the
maximum number of saprophytic microorganisms (bacteria, yeasts and
molds) and the absence of pathogensin 50 grams (Salmonella, Clostridium
perfringens, Clostridium botulinum, Staphylococcus pyogenes and other
pathogenic microorganisms). The disadvantage of this rulebook is
that it does not take into account all categories of feed (pasteurized
canned feed, sterilized feed, premixes, vitamin-mineral supplements,
adsorbents, probiotics, prebiotics). Food Safety Authority (EFSA) is of
the opinion that in preparing an opinions on the exposure of animals to
nutrients used in the production of feed should take into account feed of

304



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022

plant and animal origin, feed additives, premixes and compound feed for
different species and categories animals, and the risks can be addressed
separately for each population of animals for which a control program
is mandatory (broilers, laying hens, breeding hens, turkeys, fattening
pigs, breeding pigs) and for other farmed animals (cattle, sheep, fish,
etc.). Countries in the region have similarly defined microbiological
criteria in food, with the exception of the Republic of Croatia, which has
established microbiological criteria for each type of feed and category
of animals, including Listeria spp. as an obligatory parameter for silage,
for which, as for Salmonella spp., she defined the criterion of absence in
25 grams.

Forbreeding animals, alarge selection of feed of plantand animal origin is
used, produced on the farm orin feed factories and stored under different
conditions. This points to different possibilities of contamination with
pathogenic bacteria and presents a challenge to achieve adequate levels
of feed safety. Available data indicate that various pathogens can be
spread by feed, especially Salmonella spp. and Listeria monocytogenes,
while for other pathogens there is little evidence. Most feeds of plant
and animal origin are susceptible to salmonella contamination. Listeria
monocytogenes is common in soil, sewage, feed and water, and may
therefore be present in feeds of plant origin. The risk of the presence of
Listeria monocytogenes in silage is known to be associated with animal
listeriosis. Ruminants as farm animals play a key role in the maintenance
of Listeria spp. in a rural environment through a continuous fecal-oral
cycle, and the risk of ruminant listeriosis is increased by poor quality
fermented feed, e.g. when dairy cattle are fed with silage. Clostridium
perfringens is often present in feces and soil, so contamination of feed
can easily occur. Common sources of botulinum toxin are poor quality
silage or haylage and the carcasses of dead animals.

The aim of the research is to analyze and determine microbiological
risks in feed, based on the results of laboratory tests, properties and
types of feed, microorganisms and their impact on animal health.

Laboratory testing of feed is performed by the following methods:

- enumeration of microorganisms BAS EN ISO 4833-1 or BAS EN ISO
4833-2,

- enumeration of yeasts and molds BAS ISO 21527-1 or BAS ISO
21527-2,

- detection of Salmonella spp. BAS EN 1SO 6579-1,
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- enumeration of Clostridium perfringens BAS EN 1SO 7937,

- enumeration of sulphite-reducing anaerobic bacteria BAS ISO 15213,

- enumeration of coagulase positive staphylococci and Staphylococcus
aureus BAS EN ISO 6888-1 or BAS EN 1SO 6888-2,

- detection of Listeria monocytogenes BAS EN 1SO 11290-1.

At the beginning of the analysis of microbiological risks in feed, it is
necessary to start from the actual situation regarding the microbiological
safety of feed, which is in the Republic of Srpska (Bosnia and
Herzegovina) for the period 2014-2021 shown as follows:

Year Number of samples Unsatisfactory samples %
2014. 367 27,25
2015. 326 39,57
2016. 489 34,15
2017. 442 29,41
2018. 374 24,06
2019. 337 25,52
2020. 179 30,70
2021. 264 33,71
2014-2021 2335 =30,55

The presented results are worrying considering that the percentage of
unsatisfactory samples ranges from approximately one quarter to over
one third, and that on average about 30% of unsatisfactory samples.

The situation regarding saprophytic microorganisms (bacteria, yeasts
and molds) is as follows:

% of unsatisfactory samples

Parameter

2014. | 2015.|2016.| 2017. | 2018. | 2019. | 2020. [2021.| 04 5050
Number of 20,90 | 30,67 |30,08 | 19,68 | 15,24 | 21,66 | 28,50 | 25,76 | 24,06
microorganisms

Number of yeasts

14,53 | 22,39 | 28,33 | 20,59 | 16,31 | 13,95 | 23,50 | 21,59 20,15
and molds

The number of microorganisms and the number of yeasts and molds
are extremely high. The reason for this may be poor quality or
unfavorable microbiological status of raw materials for feed production,
unsatisfactory hygiene in the process of feed production, problems
in the process of feed production and inadequate legislation defining
microbiological criteria in feed. In recent years, extremely unfavorable
climatic conditions have been expressed, which lead to reduced yields
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and poor quality of cereals, due to droughts. In addition, the fact of
increasing the production of certain categories of animals (dairy
cattle, laying hens, broilers, fish) and the need for larger amounts of
feed should be pointed out. Due to the above, there is often not much
choice when choosing components for feed production, which leads to
consciously taking risks and taking feeds of unfavorable microbiological
status, which ultimately lead to the production of compound feeds that
are not satisfactory from a microbiological point of view. The increase
in the number of saprophytes in feed primarily, but gradually and
imperceptibly, leads to a decrease in production capacity, and less to
a visible deterioration in animal health. Bearing in mind that animal
diseases as a result of consumption of feed, caused by microbiological
contamination, have not been recorded, the reason for this situation
may be the set limit values and the impossibility of classifying all
categories of feed into the existing legal framework. This means that
the question is whether they are justified or whether they are correctly
set in the current regulations, especially in the case of the number of
microorganisms and the number of yeasts and molds, given that the
vast majority of samples are unsatisfactory due to increased numbers
of microorganisms and an increased number of yeasts and molds.
We believe that the answer to this question and to the question of a
large number of unsatisfactory samples could be obtained by defining
different categories of feed, by analogy with the microbiological criteria
for food. In this way, limit values would be determined for certain
microorganisms in accordance with the specifics of the technological
procedure, for each category of feed. This approach should be applied
to all categories of feed and to all parameters. What is important is that
feed with an increased number of microorganisms and yeasts and molds,
provided that it does not contain pathogens, can be prepared and used
for animal nutrition, pre-mixed with feeds or compound feeds without
or with low microbiological contamination, which will eventually lead
to feed of acceptable microbiological status.

When it comes to the risk of pathogens in feed and the definition of
microbiological criteria, the same should be considered from the point
of view of the results of previous studies of feed, which are presented
as follows:
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% of unsatisfactory samples

Parameter

2014. | 2015. | 2016. | 2017. | 2018. [2019. 2020. | 2021. 2014-2021
Salmonella spp. 1,66 | 0,30 | 0,26 | 0,90 | 0,27 | O 0 0 0,42
Coagulase positive
staphylococci and 0 0 0 0,23 0 0 0 0 0,03
Staphylococcus aureus
Clostridium perfringens| 0 0 0,84 | 0,90 0 0 0 0 0,22

Based on the observed eight-year period, the risk of pathogens in
feed is very low, with, in total, for all three pathogens, not exceeding
1% of unsatisfactory samples. Coagulase-positive staphylococci and
Staphylococcus aureus were determined only in 2017 in a negligible
percentage, so the question of the justification of this microbiological
criterion arises. A special argument in favor of doubting the justification,
which should be taken into account, is the scientifically based, generally
accepted fact, which values of coagulase-positive staphylococci produce
enterotoxins (>10°CFU/g), and which are taken as limit values for
enterotoxin staphylococci in food, as well as the possibility of their
presence and survival in feed. This means that the risk of coagulase-
positive staphylococci and Staphylococcus aureus and the production
of staphylococcal enterotoxins in feed is negligible. When it comes
to clostridia, testing of feed is generally not performed directly on
Clostridium botulinum, due to the lack of a standard method, but
indirectly on the basis of BAS ISO 15213. This means that currently in
Bosnia and Herzegovina no laboratory tests Clostridium botulinum, and
feed is constantly produced and marketed regardless of the fact that this
criterion is not met. The reason for defining Clostridium botulinum as a
microbiological criterion is based on incidents and expert analyzes of
the early 80s and 90s of the twentieth century, where it was determined
that nerve toxins of this clostridia were the cause of animal poisoning.
The presented results show that the risk of Clostridium perfringens is
negligible, so we assume that the situation is identical with regard to
Clostridium botulinum. The factis thatneitherin the case of staphylococci,
nor in the case of clostridia, poisoning of animals with toxins of these
bacteria, resulting from the consumption of feed, has been reported. As
for Salmonella spp., although minimally present in feed, it realistically
poses the greatest risk when pathogenic bacteria are involved, given the
consequences for animal health and consequently for human health, so
testing for Salmonella spp. should be performed in all categories of feed.
The question of criteria remains, ie. whether to be absent in 50 or in 25
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grams. So far, in the long-term practice, the criterion is the absence of
50 grams. The results of research in the Republic of Srpska (Bosnia and
Herzegovina) during 2014 indicate that there is no difference in the
number of samples in which Salmonella spp. in a test sample of 50 and
25 grams, which is in line with the results of scientific research in the
European Union. A very important and mitigating circumstance is that
the presence of pathogenic bacteria is in a negligible percentage. This is
especially important when it comes to clostridia, because the conditions
of production and composition of feed allow their development (soil
connection, survival of clostridium spores in adverse conditions), while
for Salmonella and staphylococci this is expected due to the properties
and composition of feed (low humidity, unfavorable conditions of
survival, absence or low frequency of feed of animal origin). When it
comes to Listeria monocytogenes, although no tests have been performed
and no data are available for the Republic of Srpska and Bosnia and
Herzegovina, there is a real risk of its presence in silage and haylage,
due to the specific way and conditions of production and composition
of this type of feed.

As a pathogen, Salmonella spp. poses the highest risk for microbial
contamination of feed. The risk of Listeria monocytogenes and clostridia
is lower and limited to certain categories of feed (silage, haylage and
faecal contamination), while the risk of coagulase-positive staphylococci
and Staphylococcus aureus in feed is virtually non-existent. For Listeria
monocytogenes in feed, the microbiological criterion of absence in 25
grams is justified, which should be set in the legal framework. The
risk of increased number of saprophytic microorganisms in feed is
very pronounced and constant. When determining the microbiological
criteria for feed in the first place it is necessary to define all categories
of feed.

Key words: feed, microbiology, risks, Salmonella spp., Listeria
monocytogenes.
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3HAYAJ APOMATHYHHX BH/bAKA U ETAPCKHX YJbA
Y HCXPAHH HEIIPEXXHBAPA

Ceemnana I'pmosuh', Panmuna Mapkosuh?, Ctamen Pamynosuh?®,
Hejan IMepuh*, Jparan llledep®

'Tlpod. np Ceetnana I'pnosuh, penosuu npodecop, Katenpa 3a ucxpany u HotaHu-
Ky, PaxynTeT BeTepuHapcke MegULMHe, YHUBep3uTeT y beorpamy, beorpan, Cpduja
TIpod. mp Papmuia Mapkosuh, penosuu mpodecop, Kartenpa 3a ucxpany u dotanu-
Ky, ®axynrer BeTepuHapcke MefuLMHE, YHUBEp3uTeT y beorpany, beorpan, Cpouja
3Mou. np CrameHn Pamynosuh, mouent, KaTtenpa 3a ucxpany u doranuky, daxynrer
BeTepUHApCKe MenuiiuHe, YHUBep3uTeT y beorpany, beorpan, Cpbuja
‘IBM [ejau Ilepuh, acuctent, Katenpa 3a ucxpaty u dotaHuky, dakynrer BeTepu-
Hapcke mMenuiuHe, YHUBep3uTeT y beorpamy, beorpan, Cpbuja
*TIpod. nop Hparan ledep, penosuu npodecop, Katenpa 3a ucxpaHy u DOTaHHUKY,
daxynTer BeTepuHapcke MeouuKHe, YHUBep3uTeT y beorpany, beorpan, Cpbuja
*e-mail koHTaKT ocobe: cecag@vet.bg.ac.rs

Kpatak cagpxaj

busbke Koje cagpke erapcka y/ba Ha3WBajy ce apoMaTuyHe dusbke. Pac-
POCTPameHe Cy IHUPOM CBeTa, Meh)yTHUM 3a Hac 3HavajHe BPCTe MOTHUY
ca noxgpydja Cpenosemsba Kao LWITO Cy Py3MapuH, OpUraHo, xandwuja,
THMUjaH, HaHa, DOCW/bAK, aHUC U Denu JIyK. ApoMaTUUYHe DUsbKe capiKe
MUPHCHA, UCTIapJbUBA, XUAPO(POOHA M BUCOKO KOHLIEHTPUCAHA jEIUBHEHA,
eTapcka yJba. To Cy Cl1okeHe MellaBuHe CeKyHIapHUX METabOINTa, OHOC-
HO XEMH]jCKUX CYIICTAHLIY Ka0 LITO Cy MOJU(MEHOIH, KHHUHH, (P7IaBOHOIH/
(p11aBOHOUIM, ANKAJIIOUIH, TOJIUNIENITUIY UM BUXOBU IEPUBATH CYTICTH-
TYUCaHU KUCEOHUKOM. Haj3HauajHUje paMuiivje ca CTaHOBUILITA TPOAYK-
1yje eTapckux yma cy: Asteraceae (Compositae), Lamiaceae (Labiateae) i
Apiaceae (Umbelliferae). BuonomKU akTUBHA jeUHbeHa apOMaTHUYHUX
OWpaka UMajy aHTUMUKpPOOHA, aHTUOKCHUIATHBHA, aHTUIIApa3UTCKa, aH-
TUIIPOTO30a/IHa, aHTU(YHTa/IHA U aHTUMH(IaMaTOpHAa CBOjCTBA.

bpoj objaBbeHnx paoBa 0 ynoTpedu apoMaTUUYHUX OUsbaKa U €TapCKUX

y/ba Kao (PUTOAAUTHBA ¥ MCXPAHU KUBOTHHA ce mnoBehao mocinemwux

roguHa. HMcTpakuBawa MoTBphyjy HUXOBY e(PUKACHOCT KAa0 MPUPOJI-

HUX NPOMOTEpa pacTa ¥ O0Kasyjy Aa OHM Ipe[CTaB/bajy aJlTepHATUBY
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3a0pameHUM aHTHOHMOTHMLMMA. MCIUTUBAHO je [1ejCTBO MHOTUX OWsbaka
Kao (pUTOaIUTHBA Y UCXPAHU HENIPEXKUBAPA, a Haj3aCTYIJbEHU]E CY: OpHU-
raHo, MajKMHa Ayliula, TAMUjaH, Denu JyK, aaduja, HaHa, KOMPHUBA,
KaMWINLA, Py3MapyuH, KAHTAPUOH U aHUC. bHOaKTUBHE CyICTaHLEe apo-
MaTHUYHHUX OWpaka Ha crnenuduyaH HAYWH YTUYY Ha KUBOTHHE: UMAjy
aHTHUOAKTEPHjCKA CBOjCTBA, MODOBbIIABAjY (PYHKIIMOHUCAKHE UMYHOT CUC-
TeMa, Peryully YHOC XpaHe U alleTUT )KMUBOTHIbA M0d0sblIaBajyhu yKyC,
perynuuy (pyHKIMOHHCAlkE NMPODABHOI CHUCTEeMa, N0jayaBajy CHUHTe3y
KYUHHUX KUCEJIMHA Y jeTPU U BUXOBO U3TyUYUBAKE Y XKYUYH, CTUMYITULLY
(dyHKUMjy eH31MMa NaHKpeaca (Jvnase, aMuiase v NpoTease) U OOJIUKYjy
CEH30pHa CBOjCTBAa aHUMAIHUX NPOU3BoJa. [IpeTnocTasma ce Aa je ONuTH
HayuH fiesioBamba (QUTOreHUX afUuTHBAa MOAYJIHCalkhe MUKPO(IIOpe LipeBa U
CMameme NaTOreHa, Kao ¥ CloCODHOCT a nodosblIajy aKkTUBHOCT €EH3UMa
Y KanalWTeT arcopIuHje XpaH/bUBUX MaTepHja.

JJomatak apoMaTUYHUX OM/baKa M €TapCKUX yiba DOraTux aHTHMUKPOOHUM
Y aHTUOKCUJATUBHUM jeIUHEHUMA Y UCXPaHYy KUBOTHHA MOXe 1000Ib-
IIaTH UCKOPUCT/BUBOCT XpaHe U mep@opmMaHce U OHEeTH eKOHOMCKe
KOPHUCTH y CTOYapacTBy.

KipyuyHe peun: apomatvuyHe OusbKke, eTapcka yiba, GUTOAJUTUBH, HeE-
npeXuBapu

3axBanHuna: Pazn je nogpkaH cpeAcTBUMa MUHUCTAPCTBA MPOCBe-
Te, HAYKe M TeXHOJOWKOTr pa3dBoja Penybdnuke Cpduje (Yrosop 0poj
451-03-68/2022-14/200143).
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Lecture by invitation

THE IMPORTANCE OF AROMATIC PLANTS AND ESSENTIAL
OILS IN THE DIET OF NON-RUMINANTS

Svetlana Grdovi¢!*, Radmila Markovi¢?, Stamen Radulovi¢?, Dejan
Peri¢*, Dragan Sefer’

Prof. dr Svetlana Grdovi¢, full professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
“Prof. dr Radmila Markovi¢, full professor, Department of Animal Nurition and
Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
5Doc. dr Stamen Radulovi¢, assistant professor, Department of Animal Nurition

and Botany, Faculty of Veterinary Medicine, University of Belgrade, Belgrade,

Serbia
‘DVM Dejan Peri¢, teaching assistant, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
5Prof. dr Dragan Sefer, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*contact person e-mail: cecag@vet.bg.ac.rs

Abstract

Plants that contain essential oils are called aromatic plants. They
are distributed all over the world. Species that are but important
for us originate from the Mediterranean, such as rosemary, oregano,
sage, thyme, mint, basil, anise and garlic. Aromatic plants contain
fragrant, volatile, hydrophobic and highly concentrated compounds,
essential oils. These are complex mixtures of secondary metabolites or
chemical substances such as polyphenols, quinines, flavonols/flavonoids,
alkaloids, polypeptides or their oxygen-substituted derivatives. The most
important families from the point of view of essential oils production
are: Asteraceae (Compositae), Lamiaceae (Labiateae) and Apiaceae
(Umbelliferae). Biologically active compounds of aromatic plants have
antimicrobial, antioxidant, antiparasitic, antiprotozoal, antifungal and
anti-inflammatory properties.

The number of published papers on the use of aromatic plants and

essential oils as phytoadditives in animal nutrition has increased in

recent years. Research confirms their effectiveness as natural growth
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promoters and proves that they are an alternative to banned antibiotics.
The effect of many plants as phytoadditives in the diet of non-ruminants
has been studied, and the most common are: oregano, thyme, thyme,
garlic, sage, mint, nettle, chamomile, rosemary, St. John's wort and
anise. Bioactive substances of aromatic plants affect animals in a specific
way: they have antibacterial properties, improve the functioning of
the immune system, regulate feed intake and appetite by improving
palatability, regulate the functioning of the digestive system, increase
the synthesis of bile acids in the liver and bile secretion, stimulate
enzyme function. (lipases, amylases and proteases) and shape the sensory
properties of animal products. It is assumed that the general mode of
action of phytogenic additives is to modulate the intestinal microflora
and reduce pathogens, as well as the ability to improve enzyme activity
and absorption capacity of nutrients.

The addition of aromatic plants and essential oils rich in antimicrobial
and antioxidant compounds to animal nutrition can improve feed
efficiency and performance and bring economic benefits to livestock.

Key words: aromatic plants, essential oils, phytoadditives, non-ruminants

Acknowledgments: The study was supported by the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contract number 451-03-68/2022-14/200143).
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HCITUTUBAKE ITPUCYCTBA A®JIATOKCHHA b1 Y XPAHH 3A
XHUBOTHUKE Y PEIIYB/IMIU CPIICKOJ Y 2021 TOOJUHH

Cama Jb. JIopuh!, Xesmko XK. Cnamojesuh!, Cnoboman C. JJojumHOBMh?

1JY BetepuHapcku uHCTUTYT Penybnuke Cprcke ,np Baco byro3an“ bamwa Jlyka;
ZAreHnuja 3a desdjemHocT xpaHe buX

*KopecnozeHTHH ayTop: sasa.lovric@virs-vb.com

Kparak cagpixaj

[TojaBa MMKOTOKCHHA je pacnpocTpameHa y LjujesioM cBujeTy. EKoHOM-
CKU Haj3HAYajHUjU MUKOTOKCHHH Cy a(IaTOKCUHHU, NE30KCUHUBAIEHOI
(IOH) u 3eapanenone (3EH). 3a y3rajuBaue, JUPEKTHHU €KOHOMCKH Iy-
OMUM Be3aHU Cy 3a CMameHe IPUHOCE YCjeBa, a 3a IPOU3BOhade CTOKE
cMameHe nep@opmaHce XUBOTHBA U NoBehaHe rydutke 3dor donecru.
Kao marepujan KOpULITEHHU Cy KYKypy3, KDMHE CMjece 3a UCXpPaHy My3-
HUX I'pjia U OCTajle KpMHe cMmjece. YKYIHO je aHanusupaHo 123 y3opka.
3a aHanu3y Ha NpuUCyCcTBO adnaTokcuHa b1 KOpUCTHO Cce KOMIIETETUBHA
Enuca rect. Of ykynHor dOpoja uCIIUTHBaHUX y30paka Kof 10 y3opaxa win
12,30% 3abuspexeHo je mpucycTtBo adnatokcuHa b1, a xon 5 y3opaka
iy 4,04%, 3adwmpexeHe cy KoHIeHTpauuje adnatokcuHa b1 Behe Hero
LITO Cy nmponucaHe Baxkehom nerucnatuBom. Y 2021 roqvHu MawH Opoj
y3opaka 010 je HeucmpaBaH 300T MpUCyCTBa noBehaHe KOHLEHTpauuje
adnarokcuHa b1 y ogHOCY Ha MpeTXOIHE TOfUHE.

KspyuHe pHjedyd: MUKOTOKCHHHM, XpaHa 3a KUBOTHUHE, €I1Ca TeCT

314



27. TOOUIIBE CABJETOBAKE [JOKTOPA BETEPUHAPCKE MEOULIMHE PETTYB/IIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2022
27th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2022
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EXAMINING THE PRESENCE OF AFLATOXIN B1 IN FEED IN
REPUBLIC OF SRPSKA IN 2021

Sasa Lj. Lovri¢', Zeljko Z. Sladojevi¢!, Slobodan S. Doj¢inovi¢?

'PI Veterinary Institute of Republika Srpska “Dr Vaso Butozan” Banja Luka;
2Food Safety Agency of BiH
*Corresponding author: sasa.lovric@virs-vb.com

Abstract

The emergence of mycotoxins is widespread worldwide. Economically
significant mycotoxins are aflatoxins, deoxynivalenol (DON) and
zearalenone (ZEN). For growers, direct econmic losses are related to
reduce crop yields, and for cattle producers reduced animal performance
and increased losses due to disease. Corn, sow accommodation for
the feeding of male throats and other stern mixtures were used as
materials. In all ,123 samples were analysed. A competent Elisa test
was used as materials. Out of the total number of samples tested in 10
samples, or 12.30% recorded the presence of aflatoxins B1, and in 5
samples, or 4.04%, the concentrations of aflatoxins B1 were recorded
higher than prescribed by a valid legislator. In 2021, fewer samples
were defective due to the presence of increased concentrations of B1
aflatoxins compared to previous years.

Key words: mycotoxins, animal food, elisa test
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menuuuny, [losmonpuspenun gaxynter, YHusep3uteT y HoBom Capy, Hosu Cag,
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Nlp JoBan CraHojeBuh, acuCcTeHT, JlemapTMaH 3a BeTEPUHAPCKY MEIHLIHHY,
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[MomonpuspenH daxynret, YausepsureT y Hosom Capmy, Hosu Can, Penydnuka Cpbuja
Ip UBaH lanuh, acuctent, [JenapTMaH 33 BeTEPUHAPCKY MeRUINHY, [10/bONpUBPENH
daxynrter, Yuusep3uter y Hoom Canmy, HoBu Cap, Penydnuka Cpbuja
Ilp YBan Cranuuh, penoBHu mpodecop, JenapTMaH 3a BETEPHHAPCKY MEIHLHHY,
[MomonpuspenH daxynret, YuusepsuteT y Hosom Capmy, Hosu Can, Penydnuka Cpbuja
*KopecnonenTHu ayTtop: zorana.kovacevic@polj.edu.rs

Kpartak cagpxaj

AHTHMUKpOOHA pesucTeHurja (AMP) npencrassba 7100aTHU 30paBCTBEHU
npodieM KojHu 3axTeBa KOMIUIEKCAH MPUCTYM Kao jeJHa Of HajBaXHUjUX
npeTHHY 3a 0e30eHOCT XpaHe, 30pasibe JbYAH U KUBOTHIA. [Iponemyje ce
na roguiime y ceety ympe dak 700.000 rpynu kao nocnenuua HeeukacHe
Tepanuje aHTUOMOTUIIMMA. Y TPWIOT OBOj UNEBEHULIY CBEAOYH U MOJATaK
CBeTcke 34paBCTBEHE OpraHu3anuje na je passujame AMP cBpcTano
Melhy necet HajaTapMaHTHUJUX NIPETHH 3a jaBHO 3apasibe. Lllnpom ceera
Cé Yy XyMaHOj, ajlli CBE BUIIE U y BETEPUHAPCKO] MEIULIMHU KOPUCTH
TEpMUH yIpaB/batbe aHTUOMOTUIIMMA (eHr. antimicrobial stewardship).
YrpaBrpame aHTUOMOTHULIMMA OTTHUCYje MEPE KOje MOTYy TIOMONH y OuyBamwy
jaBHOT 37OpaBiba, Ka0 U €(UKACHOCTU OOCTYNMHUX aHTHUOMOTHKA. OBe
Mepe noppasymeBajy ciaepehe: ontumanad U3dop U 1032 aHTUOUOTHKA,
Kao ¥ ONTHMAaJIHO Tpajame NpuMmeHe. [IpyruM peurma, LIWb OBUX Mepa
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je moctru3ame HajOO/Ber KIMHUUYKOI MCXOMA Y NMPEBEHUUJU U JIEUEHY
MH(peKuuja, y3 MUHUMAAHy TOKCHYHOCT 3a TPETHUPaHy KUBOTUBY,
Ka0 U MUHHUMAaJIHOT [I€jCTBA 3a HaCTaHaK Pe3UCTEHLUje, a CBE TO Y3
NpUXBaT/BUBY LieHy. [lopen mpucTyna KOju Harnaumasajy u3deraBamwe
aHTUOMOTHKA, MpOrpam yIpasbakba aHTUOMOTHULIMMA Y BETEPUHAPCKOM
CEKTOpY 00yxBaTa MPEBEHLU]Y U KOHTpoly HHeKkuyja. Hajpehu mpouenar
IpOJAaTUX aHTHUOMOTHKA y CBETY C€ KOPUCTH 3a JieYewe KUBOTHHA. Ha
OBaj HAYMH aHTUOWMOTHULM yJla3e y JlaHal] UCXpaHe, NOK je KOHTpOosa
BUXOBOI MPOMETA y HEPA3BUjEHUM M CPEIHBE Pa3BUjeHUM 3eMJbaMa
ynutHa. [lopen Tora, yMpexeHu MOHUTOPUHT AMP Kof /by oy, )XKUBOTUHA,
OKOJIMHE, Teé XpaHe aHUMAJIHOT MOpeKia, yK/by4yyjyhH CTaHAapAU30BaHU
INPUCTYI NPUKYTUbakha, aHA/IM3€e U UHTEPIIpeTaltje nogaraka, ojakiiasa
Kpenpame miaHa dopde nporus AMP Ha cBUM HUBOMMaA. BygyhHocT koja
je mpen HamMa IyHa je M3a30Ba y BE3H ca OBUM mpodiemom. EBupeHTHO
je ma je AMP xomriekcaH, IJ100ajiHU IIPOOJIEM TE [ja HEroBO pellaBabe
3axTeBa MyJITUOUCLMIIMHAPAH MPUCTYTI, [TPe CBera ca aCIeKTa yIpas/bamba
AHTUOUOTHUIIUMA.

KipyuHe peuH: ynipasbambe aHTUOMOTHULIMMA, aHTUMUKPOOHA PEe3UCTEHIIH]A,
AHTUOUOTHIIH

3axBnHHIA: VcTpaXkuBame je criopoBeeHo y3 noapuky ®oHa 3a HayKy
Penydnuke Cpbuje, [IPOMUC, #6066966, Uudobomar.
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Lecture by invitation

ANTIMICROBIAL STEWARDSHIP PROGRAM
IN ANTIMICROBIAL RESISTANCE CONTROL
- HOW MUCH DO WE KNOW ABOUT IT?

Zorana Kovacevi¢!, Miodrag Radinovi¢?, Jovan Stanojevi¢®* Dragana
Tomanic¢*, Ivan Gali¢®, Ivan Stancic®

'Dr Zorana Kovacevi¢, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
’Dr Miodrag Radinovi¢, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
3Jovan Stanojevi¢, Assistant, Department of Veterinary Medicine, Faculty of Agri-
culture, University of Novi Sad, Novi Sad, Serbia
‘Dr Dragana Tomani¢, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
*Ivan Gali¢, Assistant, Department of Veterinary Medicine, Faculty of Agriculture,
University of Novi Sad, Novi Sad, Serbia
®Dr Ivan Stanci¢, Full Professor, Department of Veterinary Medicine, Faculty of
Agriculture, University of Novi Sad, Novi Sad, Serbia
*Corresponding author: zorana.kovacevic@polj.edu.rs

Abstract

Antimicrobial resistance (AMR) is a global health problem that requires
a complex approach as one of the most important threats to food
safety, human and animal health. It is estimated that 700,000 people
die each year worldwide as a result of ineffective antibiotic therapy.
The fact that the development of AMR is ranked among the ten most
alarming threats to public health also testifies to this fact. Antimicro-
bial stewardship is used worldwide in human, but increasingly also in
veterinary medicine. Antibiotic management describes measures that
can help mitigate public health, as well as the effectiveness of avail-
able antibiotics. These measures include the following: the optimal
choice and dose of antibiotics, as well as the optimal duration of ap-
plication. Morwer, the goal of these procedures is to achieve the best
clinical outcome in the prevention and treatment of infections, with
minimal toxicity to the treated animal, as well as minimal effect on
the development of resistance, all at an affordable price. In addition
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to approaches that emphasize antibiotic avoidance, the antimicrobial
stewardship program in the veterinary sector includes the prevention
and control of infections. The largest percentage of antibiotics sold in
the world is used to treat animals. In this way, antibiotics enter the
food chain, while the control of their circulation in underdeveloped
and middle-developed countries is questionable. In addition, networked
monitoring of AMR in humans, animals, the environment, and food
of animal origin, including a standardized approach to data collection,
analysis, and interpretation, facilitates the creation of a plan to combat
AMR at all levels. The future ahead of us is full of challenges regarding
this problem. It is evident that AMR is a complex, global problem and
that its solution requires a multidisciplinary approach, primarily from
the aspect of antimicrobial stewardship.

Key words: antimicrobial stewardship, antimicrobial resistance, anti-
biotics

Acknowledgment: This research was supported by the Science Fund
of the Republic of Serbia, PROMIS, #6066966, InfoBomat.
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[IpenaBame 10 MO3UBY

IMPUMEHA AHTUMHKPOBHHX JIEKOBA Y BETEPUHAPCKOJ
MEJUIIUHH U MEXAHHU3MH PE3HUCTEHIIHUJE

Butomup hynuh'*, Cama WBanosuh', Cynunna bopo3an', [opnaHa
XKyruh®, Uunupa Myjesunosuh?, Aunpeja [Tpesennap Lipuuh®, Pomen
Benes®, [lejana hynuh MunaguHosuh'

Ip Buromup hynuh, penosuu npodecop, uiaH akagemuje BeT. Meguurte, dakynrer
BeTEPUHApCKe MeJullMHe, YHUBep3uTeT y beorpanmy, Penydnuka Cpbuja
IOp Cawa MBanosuh, BaHpenHu mpogecop, PakynTer BeTepuHapCcke MeJULIMHE, YHU-
BepsuteT y beorpany, Penybnuka Cpduja
Ip Cynunua boposaH, penosau npodecop, daxynrer BeTepUHapCKe MENULIUHE,
Yuusepsuter y beorpany, Penydnuka Cpbuja
Ip lopnana XKyruh, Arennuja 3a JIekoBe U MeJULIMHCKa cpefcTBa, beorpan, Pemny-
dnuka Cpbuja
Ip Uunupa Myjesunosuh, penosHu npodgecop, Betepunapcku daxynteT, YHUBEp3U-
teT y CapajeBy, bocna u Xepuerosuna
IOp Aunpeja Ilpesennap Lipauh, penosuu npodecop, Berepunapcku daxymnrer, Ce-
yuunuute y 3arpedy, Penydnuka Xpsarcka
Ip Pomen Benes, pegoBHu mpodecop, BerepuHapcku (akyaTeT, YHUBEP3UTET y
Cxomspy, CeBepHa MakenoHuja
Op Hejana hynuh MwiaguHoBuh, acuctent, ®akynTeT BeTepuHAPCKe MeTUIIUHE,
Yuusep3utet y beorpany, Penydnuka Cpduja
*KopecnozpeHTHU ayTop: vcupic@vet.bg.ac.rs

Kparak cagpixaj

Ynopeno ca UHTEH3UBHUPAakEM CTOYapPCKE TPOU3BOIKBE U U3Y3€THUM I10-
BehaweM MPONYKTUBHOCTU KOJ KMBOTHIA, HEMUHOBHO ce rmoBehasao u
Opoj NpUMEemEeHNX aHTUMUKPOOHHUX JIeKOBa. Mako ce Ha CBUM CKYTIOBUMa
yKasyje Ha CBe LITeTe KOje HEpalMOHalHa MPUMEHA OBUX JIEKOBA HOCH
ca coODOM, Ha)KaJIOCT OHA j€ M J1aJbe MPUCYTHA. Y BETEPUHAPCKO] KIMHUY-
KOj MpaKCH, & HAPOYMUTO Y KMUBUHAPCTBY U CBHUHAPCTBY, KAa0 K/bYYHUM
CEeKTOpUMaA 3a NMPOU3BOJIY HAMUPHMIIA aHUMAJIHOI TIOPEKa, yrnorpeda
aHTUMHUKPOOHUX JIEKOBA je Y HEKUM MOMEHTHUMa Ouia Hapaciia o HUBOa,
KOjHU C€é MOTYy CMaTpaTH aJlapMaHTHM 3a 3[paBJbe JbYIU.

PaunoHanHa NpuMeHa aHTUMHUKPOOHHUX JIEKOBA Yy BETEPUHAPCKOj Me-
OULIMHY je O]l BULIECTPYKOr 3Hayaja. Kopumwhewmem cBakor jgexa, camo
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OHJIa KaJla je OH 3auCTa HEONXOHaH (MHAWKOBaH), y MpaBOj NO3U U Ha
IIpaBY HAuMH, HE CaMO Ja du ce cMamuia MOTeHIWjalHa WTEeTHOCT TaK-
BOT JIEKa 10 CaMy >KUBOTHUBY, Beh 0u M edUKaCHOCT HErose MpUMeHe
Ouna 3HaTHO Beha. JIpyruM peurma, CMamHO OU ce Opoj pe3UCTEHTHUX
MHMKpOOpraHusama, a TUMe W Tepanuja dwia epukacHuUja.

Pa3Boj pesucrenuuje dakTeprja Ha aHTUMUKPOOHE JIEKOBE, Ka0 LITO CY:
TeTPAUUKINHU, MAaKPOJIUIHU U IMHKO3aMHUIH, CTPENTOTPAMHUHH, [3-TaKTa-
MWHH, aMUHOIJIMKO3UIY, Cya1(OHAMHUIH, TPUMETONPUM, (PIIyOpPOXUHO-
JIOHH, XJIOpaM@eHUKOJ U (p1opPEHUKOT MOXKE HACTATH YCIIe]l eH3UMCKe
VMHaKTHBalLYje, CMamkeHe UHTpalenylapHe eHeTpanuje U akyMmysaanuje
neka, MoguduKanyje/3alITUTe/3aMeHe IUbHUX MeCTa [el0Bama, Kao U
nmpoMeHe MeTabOIMYKUX ITyTeBa. Y OBOM MPOLIECY yUeCTBYjy U UMajy 3Ha-
4aj y IPEHOLLEHY PE3UCTEHMje MOOWIHHU F€HETCKU €JIEMEHTH, KOJU HOCE
onrosapajyhe rese pesucTeHyje, Kao WTO Cy MUIa3MUAH, TPAHCIIO30HU U
MHTErpoHM, Kao U MPOLEeCH KOmyraluje, MOOWIH3aluuje, TpaHCAYKIHje,
U TpaHchopmanuje.

KspyuHe peuH: aHTUMUKPOOHHU JIEKOBH, PAllMOHAIHA TPUMEHA, BETEPH-

HapCKa MeJULIMHA, MUKPOOPraHU3MHU, Pa3B0j PE3UCTEHLIUjE, MEXaHU3MU
pes3ucTeHuyje

3axBanHuna: OBaj pan je puHaHCUpaH ol cTpaHe MuHucrapcTsa IIpo-
CBeTe, HayKe U TEXHOJOIIKOr pa3Boja Penybnuke Cpduje. [Tpojexat op.
IIT 46009
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Lecture by invitation

USE OF ANTIMICROBIAL DRUGS IN VETERINARY MEDICINE
AND MECHANISMS OF RESISTANCE

Vitomir Cupic' ¥, Sasa Ivanovic!, Suncica Borozan'!, Gordana Zugic?, Indira
Mujezinovic?,

Andreja Prevendar Crnic?, Romel Velev®, Dejana Cupic Miladinovic!

'Dr Vitomir Cupié¢, full professor, member of the academy of vet. medicine, Faculty
of Veterinary Medicine, University of Belgrade, Republic of Serbia
Dr Sasa Ivanovic, Associate Professor, Faculty of Veterinary Medicine, University
of Belgrade, Republic of Serbia
'Dr Suncica Borozan, full professor, Faculty of Veterinary Medicine, University of
Belgrade, Republic of Serbia
’Dr Gordana Zugi¢, Agency for Medicines and Medical Devices, Belgrade, Republic
of Serbia
5Dr Indira Mujezinovi¢, full professor, Faculty of Veterinary Medicine, University
of Sarajevo, Bosnia and Herzegovina
‘Dr Andreja Prevendar Crni¢, full professor, Faculty of Veterinary Medicine,
University of Zagreb, Republic of Croatia
*Dr Romel Velev, full professor, Faculty of Veterinary Medicine, University of
Skopje,Northern Macedonia
'Dr Dejana Cupi¢ Miladinovi¢, Assistant, Faculty of Veterinary Medicine,
University of Belgrade, Republic
*Corresponding author: vcupic@vet.bg.ac.rs

Abstract

Along with the intensification of livestock production and the
extraordinary increase in productivity in animals, the number of applied
antimicrobial drugs inevitably increased. Although all gatherings point
out all the harms that irrational use of these drugs brings, unfortunately,
it is still present. In veterinary clinical practice, and especially in poultry
and pig farming, as key sectors for the production of food of animal
origin, the use of antimicrobial drugs has at some point increased to
levels that can be considered alarming for human health.

Rational use of antimicrobial drugs in veterinary medicine is of multiple
importance. By using each drug, only when it is really necessary
(indicated), in the right dose and in the right way, not only would the
potential harm of such a drug to the animal itself be reduced, but its
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effectiveness would be significantly higher. In other words, the number
of resistant microorganisms would be reduced, and thus the therapy
would be more efficient.

Development of bacterial resistance to antimicrobial drugs, such as:
tetracyclines, macrolides and lincosamides, streptogramins, f-lactams,
aminoglycosides, sulfonamides, trimethoprim, fluoroquinolones,
chloramphenicol and florfenicol may occur due to enzyme inactivation,
reduced intracellular penetration and accumulation of the drug,
modification/protection/replacement of target sites of action, as well
as changes in metabolic pathways. Mobile genetic elements, which
carry the corresponding resistance genes, such as plasmids, transposons
and integrons, as well as the processes of conjugation, mobilization,
transduction, and transformation, participate in this process and are
important in the transmission of resistance.

Key words: antimicrobial drugs, rational use, veterinary medicine,
microorganisms, development of resistance, mechanisms of resistance

Acknowledgment: This paper is funded by the Ministry of Education,
Science and Technological Development of the Republic of Serbia.
Project no. 11T 46009
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HAJIA3 LMONOCYTOGENES U AHTHUMHUKPOBHA
OCET/bUBOCT TOKOM ITEPHOJA 2020-2022

Hemamwa 3npaBkosuh', OnuBep PaganoBuh’, JacHa Kypemymuh',
Huxomna Poxsuh!, Munan Hunkosuh!, PagocinaBa CaBuh-
Pagosanosuh?, Jodpuna Jakuh-Iumuh'

'HayyHu WHCTUTYT 3a BeTepuHapcTBo Cpduje, beorpan, Cpbuja
ZyuusepsuteT y beorpamy, ®akynTer BeTepuHapcke Mmenuuuse , beorpan, Cpduja
* e-mail nemanja.zdravkovic@nivs.rs

Kparak cagpixaj

On kacHux rogyHa 20. Beka, TMCTePHO03a Ce CMaTpa INTaBHUM MPOJJIEMOM jaBHOT
3ppasiba. [locnenmsux ronvsa, Listeria monocitogenes je dwia oses3aHa ca BULIE
r30ujama D0IEeCTH Koje ce MPeHoCe XPaHOM KOJI JbYIU Ca 3HAYajHUM TPEHIIOM
pacray 2008. 1ok je yCTaHOB/BEHO J1a MPEHOC IyTEM XpaHe NPeCTaBba [JTaBHU
IyT CTULIamka JIMCTEpUOo3e. Masio ce 3Ha 0 aHTUMHUKPOOHO] pe3UCTeHUUjH L.
monocitogenes, OCEOHO 3a HU30JIaTe KOjU HUCY JbyACKOT nopekia (I'panuep,
2011). JIutepaTypHHU Hasla3u MoKa3yjy fa BehrHa 30paBuX JbyIU HUje 3HaYajHO
norohena yHocom L. monocitogenes y xpaHy. Llwb pana je na ce mpukaxe
aHTUMHKPOOHA OCET/BMBOCT M30sata L. monocitogenes y BerepuHapckom
uHCTUTYTy CpOHje y mocienmse 2 roguHe. Y YKyIHo 7 u3onara L. monocitogenes y
OILITOj DAKTEPUOJIOLIKOj JIADOPATOPHjH YITIaBHOM IIOTUYY U3 aDOpTyCa roBesa,
a OCTaJIv Cy U3 Pas/IMuMTHX U3BOpa. M30/1aTH Cy U30/10BaHU U UIEHTU(DUKOBAHU
npema crequ@UUHUM MPOTOKOIMMA CEeKTHUBHUM odorahvBamemM dyjoHa U
pouenypom usonauyje Ha arapy npema OUE npupydHuKy 3a AvjarHOCTUYKE
TecToBe U BaKIIMHE 332 KOMHEHe »KHUBOTHIbe, Tornabbe 3.10.5 unm ciuuaH
cranpapn ISO 11290 3a u3onare naHua UCXpaHe. AHTUMUKPOOHA OCET/bBUBOCT
je ompehena cranmapaaom Kupdu bayep metomom SO 20776. TenepanHo, CBU
M30J1aTH Cy OWIN OCET/bHBH Ha NEHULIWIMHE (CaM WIH ca UHXUOUTOPOM DeTta
JaKTamase ), TETpalrKINHe, eHpoIoOKCalMH U (riopdenukon. Heky uzonatu
Cy TMOKa3ajy pe3ucTeHlrjy Ha nedanocrnopuse (28,57%), CTpENTOMULIMH
(43,86%) u cyndonamuze (14,29%).

Yunu ce ja U30m1atu L. monocitogenes U3 MaTONOLIKHUX POLIECA y KUBOTHIbAMA U
XpaHa XMBOTHICKOT [TOPEK/Ia jOLI yBEeK He MOoKa3yjy nosehaHy aHTHMHUKPOOHY
HeoceT/uBOCT y Cpduju. Maxko Listeria spp. je reHepaaHo MMPHjaB/bEHO [a je
NOZYI0’KaH CKOPO CBUM aHTUMHUKPOOHHM CPENCTBUMA, Hallle UCKYCTBO HUje Y
KOperalyju MULUBEHEM 1A je T0jaBa U LMpeme Listeria spp. ce mpUnucyje
NIPEKOMEPHO] yIIOTpedy aHTUOMOTHKA Y JIedery DOIeCTH JoMahyX KUBOTHbA.

KibyuHe peuH: pe3ucTeHlHja, abopTyc, U3onanuja, XpaHa
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FINDINGS L.MONOCYTOGENES AND ANTIMICROBIAL
SENSITIVITY DURING THE PERIOD 2020-2022

Nemanja Zdravkovi¢", Oliver Radanovi¢!, Jasna Kureljusi¢!, Nikola
Rokvi¢!, Milan Ninkovi¢!, Radoslava Savi¢-Radovanovi¢?, Dobrila
Jaki¢-Dimi¢!

'Nauc¢ni institut za veterinarstvo Srbije, Beograd, Srbija
2Univerzitet u Beogradu, Fakultet veterinarske medicine, Beograd, Srbija
*e-mail nemanja.zdravkovic@nivs.rs

Abstract

Since the late years of the 20th century, listeriosis has been considered a
major public health concern. In the past years, Listeria monocytogenes has
been connected to more outbreaks of food-borne disease in humans with a
significant increasing trend in 2008. While it has been established that food-
borne transmission constitutes the main acquisition route of listeriosis. Little
is known about L. monocytogenes antimicrobial resistance, especially for
non-human-origin isolates (Granier, 2011). Literature findings are that the most
of healthy humans are not significantly affected by the intake of L. monocyto-
genes in foods. The aim of the paper is to show an antimicrobial susceptibility
of L. monocytogenes isolates in the Veterinary Institute of Serbia in the last
2 years. In a total of 7 isolates of L. monocytogenes in general bacteriology
laboratory mainly origin from abortions of cattle, and others are from various
sources. Isolates have been isolated and identified following specific protocols
by selective broth enrichment and agar isolation procedure by OIE Manual of
Diagnostic Tests and Vaccines for Terrestrial Animals chapter 3.10.5 or similar
ISO 11290 standard for food chain isolates. Antimicrobial susceptibility has
been done by standard Kirby Bauer method ISO 20776. In general, all isolates
have been susceptible to penicillins (alone or with beta lactamase inhibitor),
tetracyclins, enrofloxacine and florfenicol. Some isolates showed resistance to
cephalosporins (28.57%), streptomycin (43.86%) and sulfonamides (14.29%).

It seems that L. monocytogenes isolates from pathological processes in

animals and animal origin food still don’t exibit increased antimicrobial
insusceptibility in Serbia. Although Listeria spp. has been generally
reported susceptible to almost all antimicrobials, we still don't agree
with foreign consideration that the emergence and spread of antimi-
crobial-resistant Listeria spp. has been attributed to the overuse of
antibiotics in disease treatments in domestic livestock.

Key words: resistence, abortion, isolate, food
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[IpenaBame 10 MO3UBY

PA3SYMHA ITPUMEHA AHTUMHUKPOBHHX JIEKOBA
Y BETEPHHAPCKOJ MEJHUITHHHU

Butromup hynuh'*, Arturo Anadon?, Cama HWBanosuh', CyHunua
boposan', lopnana XKyruh®, Uugupa Myje3sunosuh?, Auzapeja
[Ipesennap Lipuuh®, Pomen Benes®, [lejana hynuh MunaguHosuh'

!Ip Buromup hynuh, penoBHu npodecop, WiaH akaJeMHje BeT. MeIULIUHE,
daxynTeT BeTepUHapCcKe MefulLIMHe, YHUBep3uTeT y beorpany, Penydnuka Cpbuja
Dr Arturo Anadon, full professor, Department of Toxicology and Pharmacology,

Faculty of Veterinary Medicine, Universidad Complutense de Madrid, Madrid, Spain
Ip Cawa HMBanoBuh, BaupenHu npodecop, daxynteT BeTeprHapCcKke MeJuLUHE,
Yuusepsuter y beorpany,Penybnuka Cpduja
Ip Cynunna bopo3saH, penoBHH mpodecop, PakynTeT BeTepUHAPCKEe MENULIVHE,
Yuusepsuter y beorpany, Penydnuka Cpbuja
3Ip T'opmana XXyruh, AreHuuja 3a eKOBe U MeIULIMHCKA CpeficTBa, beorpan,
Penydnuka Cpbuja
‘IIp Uupupa Myjesunosuh, penoBHu npodecop, BeTepuHapcku ¢akxysrer,
Yuusepsuter y CapajeBy, bocHa u Xepuerosusa
*IIp Auppeja IIpesenmap Lipuwh, penosHu nmpodecop, BeTepuHapcku ¢akyiTer,
Ceeyunnuurte y 3arpedy, Penybnuka Xpsarcka
ITp Pomen Benes, penoBHU mpodecop, BeTepuHapcku daxynreT, YHUBEP3UTET Y
Cxorupy, CeBepHa MaxeznoHuja
Ip Hejana hynuh MunaguHosuh, acucteHT, PakynTeT BeTepHHAPCKe MEIHIIUHE,
Yuusepsurter y beorpany, Penydnuka Cpbuja

vcupic@vet.bg.ac.rs

Kparak cagpxaj

Y nocnenwe Bpeme cBe Behu 3Hauaj ce MOKIawa OMPEe3HOj, Wiu Dosbe
pehu pasymMHOj, TaMeTHOj, pallMOHAIIHO] WIH OLTOBOPHO] yIoTpedu
aHTUMHUKPOOHUX JIEKOBa Y BEeTepUHApCKoj MenuuuHu. OBO M3 pasiora,
ILITO C€ Pa3yMHOM WIH PallMOHATHOM YIIOTPeDOM OBUX JIEKOBA MOCTHKE HE
camo Beha edukacHocr, Beh u 360r Tora mTO C6 MUHUMH3UPA U3a3UBabE
Y pasB0Oj PEe3UCTEHLUje, aly U Ja Ce (Kaja Cy y NUTawky KUBOTUHE
YHWjU Ce ITPOU3BOIOU KOPHUCTE 338 UCXPaHy /byAH) 00e30enu KBaJUTETHH]ja
u Oe3denHuja xpaHa. I[Tof pasyMHOM WIM PallMOHAIHOM ymnoTpedbom
AHTUMHUKPOOHUX JIEKOBA HE CMATpa Ce CaMO CMakbelhe BUX0BE YIOTpeDde,
Beh v omabup mpaBor aHTUMUKPOOHOT JieKa, Ka0 ¥ MpaBOl HauWHa
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NPUMEHE UCTOr. Y 0fadupy mpaBOT aHTUMHUKPOOHOr JieKa (Kao LITO
je M03HAaTo) BEJIMKY yJIOTy UMa MPEeTXOJHO yTBphHUBame 0CeT/BUBOCTH
M30JI0BAaHUX MUKpOOpranusama. Kazga je mo3HaTo Ha KOje aHTUMHUKPOOHE
JIeKOBe je NOTUYHA DaKTepHja OCET/bHMBA, YECTO MOCTOjU AWIEMA KOjU
aHTUMUKPOOHHM JIEK caja y3€TH, ONHOCHO 3a KOJU C€ ONPENEeNUTH Of
BHUILIE BUX. 32 JOHOIIEHE MPABE OJTYKe, HEOMXOOHO je T0OPO Mo3HaBaWke
U HEXE/beHUX U TOKCUYHUX edekaTa, alld U (HpapMaKOOUHAMUYKHUX U
(hapMaKkOKMHETUUYKHUX CBOjCTaBa JIEKOBA KOjU HAM CTOje Ha pacrosiaramy.
JIpyTMM peurMa, CBaKH Kojera Koju ce Hahe y 0OBakBOj MPWIMLU, MOpa
VCTOBPEMEHO BOAUTH padyyHa M 0 e()MKaCHOCTH HEKOT jieKa U HBEeroBUM
TOKCUYHUM CBOjCTBHMA, aJIM U O pasrpaiwmy U OpP3UHHU H3JIy4uBama U3
opranusma. YBek Tpeda u3adpaTv WIM OaTH NPEJHOCT OHOM JIEKY KOjH
HMMa 3a70BoJbaBajyhy e(bUKacHOCT U NpU TOME JIa je Makbe TOKCUYaH, Te
na My je (kaja Cy y MUTamy XKUBOTHHE YUjU Ce MPOU3BOOU KOPHUCTE 3a
WCXpaHy Jby[H) MOIyBpeMe elTMMUHanuje wro kpahe. M3 oBor nposnasu
na he cBM OHU KOju DpHHY O 30pPaBCTBEHOM CTamy HAIUX KUBOTHHA (a
HAapOUYMUTO OHUX YHUjHU Ce NMPOU3BOAHU KOPHUCTE 38 UCXPaHY JbYAH), MOpPaTH
yoyayhe Behy nakimby NocBeTUTH (yKOIHUKO Beh HUCY) yIIpaBO HaBeIeHUM
KapaKTEPUCTUKaMa HajBaKHUjUX JIeKOBA KOjeé CBAKOJHEBHO KODHCTE.

KibyyHe pedyH: aHTUMHKDOOHM JIEKOBHM, BETEpUHApPCKa MeJUILIMHA,
pa3syMHa NpUMeHa, e(UKaCHOCT, HEXEBEHU e(EeKTH, pe3UCTEeHIH]a,
De3benHOCT XpaHe

3axBanmuuna: OBaj paj je dUHAHCUPAH O] CTpaHe MUHHUCTAapCTBa
[TpocseTe, Hayke U TEXHOIOWKOT pa3Boja Penybdnuke Cpduje. ITpojexar
op. 111 46009
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Lecture by invitation

PRUDENT USE OF ANTIMICROBIAL DRUGS IN VETERINARY
MEDICINE
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Gordana Zugi¢®, Indira Mujezinovi¢*, Andreja Prevendar Crnic®,
Romel Velev®, Dejana Cupi¢ Miladinovi¢!
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'Dr Dejana Cupi¢ Miladinovi¢, Assistant, Faculty of Veterinary Medicine,
University of Belgrade, Republic
vcupic@vet.bg.ac.rs

Abstract

Recently, more and more importance has been given to careful, or
better said, prudent, reasonable, smart, rational or responsible use of
antimicrobial drugs in veterinary medicine. This is due to the fact that
reasonable or rational use of these drugs achieves not only greater ef-
ficiency, but also because it minimizes the induction and development
of resistance, but also to (when it comes to animals whose products
are used for human consumption) provide better and safer food. Pru-
dent or rational use of antimicrobial drugs means not only reducing
their use, but also choosing the right antimicrobial drug, as well as the
right way to apply it. Preliminary determination of the susceptibility
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of isolated microorganisms plays an important role in the selection
of the right antimicrobial drug (as it is known). When it is known
which antimicrobial drug the bacterium is sensitive to, there is often
a dilemma as to which antimicrobial drug to take now, or which to be
chosen by several of them. To make the right decision, it is necessary
to have a good knowledge of both side and toxic effects, but also the
pharmacodynamic and pharmacokinetic properties of the drugs available
to us. In other words, every colleague who finds himself in such an
opportunity, must at the same time take into account the effectiveness
of a drug and its toxic properties, but also the degradation and rate of
excretion from the body. One should always choose or give preference
to the drug that has satisfactory efficacy and is less toxic, and that (in
the case of animals whose products are used for human consumption)
its elimination half-life is as short as possible. It follows that all those
who care about the health of our animals (especially those whose prod-
ucts are used for human consumption), will have to pay more attention
in the future (if not already) to the cited characteristics of the most
important drugs which they use every day.

Key words: antimicrobial drugs, veterinary medicine, prudent use,
efficacy, side effects, resistance, food safety

Acknowledgment: This paper is funded by the Ministry of Education,
Science and Technological Development of the Republic of Serbia.
Project no. 111 46009
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CKPHHUHI AHTUMHUKPOBHE PESHCTEHTHOCTH
KOMEH3A/THE EHIEPHXHWUJE KOJIN KOPHIITKREWKHLEM ITIJIOYA CA
MHKPOPA3PEHFHUBAILE BYJOHA

Katepuna bnaroescka'*, Mapuja PatkoBa MaHoBcka?, CHexaHa
JOumutpoBcka®, bumana CtojaHoBcka dum3ocka?, Ilean JaHKym0oCKH®

!Ip KatepuHa BiiaroeBcka, BULIM HAYYHHW capagHUK, PaKyaTeT BeTepHHAPCKe
menuuuHe Ckorsbe, Perybiuka MakenoHuja
’Ilp Mapwuja PaTtkoBa MaHOBCKa, UCTpaKUBad, OaKy/NTET BETEPUHAPCKE METUITHHE
Cxomsbe, Penybnuka Makenonuja
3CHe)xaHa [JUMHUTPOBCKA, UCTpakuBay, PaKynTeT BeTepuHapcke menunuHe CKoIube,
Penybnuka MaxenoHuja
‘IIp bubana CrojaHoBcKa [JMM30CKa, BUIIK HAYYHH capafHuK, dakynreT
BeTeprHapcke megunune Ckorube, Penydnrnka Makenonuja
*TIpod. np. OekaH JaHKYIOCKH, pemoBHH mpodecop, PakyaTeT BeTepHHAPCKe
menuuuHe Ckorsbe, Perybinuka MakenoHuja
*KopecniogenTau ayrop: katerinab@fvm.ukim.edu.mk

Kparak cagpxaj

Henmapuu nomanu CBeTCKe 3ApPaBCTBEHE OpPraHu3aluje ykasyjy Ha
nosehamwe OTIOPHOCTH HA @aHTUOUOTHUKE LIMPOM CBETa IO BEOMA BUCOKHUX
HUBOA, KOJI TAaTOTeHUX, KOMEH3aIHUX U DaKTepuja U3 )KUBOTHE CpeJUHE.
To je mpBeHCTBEHO 300r MMOjaBe HOBUX M ITI0DATHO PACIpPOCTPaHmEHUX
MexaHW3aMa PEe3UCTeHLIWje, KOjU OTeXaBajy, a Y HEKMM CilydajeBuMa
u oHemoryhaBajy neuemwe. Escherichia coli 3aysuma nmocedno mecro
y MHUKPOOHOJIOIIKOM CBETY, NOCEDHO y KIMHUYKO] MEOULIMHU 300T
CBOje CIIOCODHOCTH [1a M3a3uBa Tellke MH@eKuuje U KOA JbyOU U KOJ
KUBOTHUHA. YOUKBUTAPHOCT U ayTOXTOHOCT y TaCTPOMHTECTUHAIHOM
TPaKTy, UIPajy K/bY4HY YJIOTy Y LIMPEkY PE3UCTEHLIN]jE, TyTeM PasIMYUTHX
HayWHa MpeHollewa, YuMe je komeHsanHa E.coli 3HauajaH WHOUKATOp
aHTUMUKpOOHe pesucTeHuyje (AMP) Koz UBOTHA U XpaHEe }KUBOTHHCKOT
nopexia. [Ipencraspa pe3epBoap aHTUMUKPOOHHUX T€HA OTIIOPHOCTH, U3
KOjUX MaTore”e dakrepuje Mory crehu pesucTeHIujy Kpo3 XOpU30HTaIHH
TpaHcdep reHa.

3a noTpede OBOr MCTpakKUBama aHalU3upaHa Cy 53 y30pKa CJIEnor
upeBa rosefa u3 kinanuua. Mugukarop komencanHa Escherichia coli je
M30JI0BaHa U TECTUPAaHa Ha OTIIOPHOCT HAa aHTUMHUKPOOHE JIEKOBE Y CKIIamy
ca Omnykom 652/2013/EY Esponcke xomucuje u EYPJI AMP. Mertogna
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Ce 3aCHHMBA Ha ymoTpedu Iioda 3a MUKpopaspehuBame OyjoHa, mioue
MHUKpPOTUTApCKuX dyHapa, ca CEPUjOM YOBOCTpy4YaBawa KOHLEHTpaluje
aHTUOMOTHKA 3a ofpehrBakbe MUHUMaTHEe HHXUOUTOPHE KOHLIeHTpaluje
— MHK. H3onaru koju cy nokasanu ornopHoct Ha ®OT, ®OKC u/vunu
MEPO cy TecTupaHy Ha IIPOU3BOAKY [-T1aKTaMasa POLIUPEHOT CIIeKTpa
(ECBJI), AMnl] B-naktamasa (Amnll) u kapdanenemasa. Hajsehu AMP
ca EYBCELL1 nnoue yTBpheH je Ha TeTpaUUKIWHY, aMIOIULUWINHY H
cyndameroxcasony ca 19%, 11,2% u 10%, pecrnekTuBHO. AHa/nM3e Ha
EYBCELI2Z nno4yama Cy MmoKasaje OTIOPHOCT Ha UedTasuauM 3-TeH y
jenHom rosehem usonary.

W3 pesynrata MOXEMO 3aK/byYUTH 1a OU CTpor MOHUTOPUHT AMP miaHa
KOJ KOMEH3a/IHUX DakTepuja Tpedano na Oyme odaBesaH neo mporpama
Haz30pa, jep He Tpeda 3aHEeMapUTH BUXOB 3Hauaj y TpaHcdepy resa 3a
aHTUMHUKPOOHY pE3UCTEHLIH]Y.

Kspyune peun: AMP, komensansa E.coli, Mukpopaspehusame dyjona
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SCREENING OF ANTIMICROBIAL RESISTANCE OF COMMENSAL
ESCHERICHIA COLI WITH THE USE OF MICROBROTH
DILUTION PLATES

Katerina Blagoevska', Marija Ratkova Manovska?, Snezana
Dimitrovska®, Biljana Stojanovska Dimzoska*, Dean Jankuloski®

!Dr Katerina Blagoevska, Senior research associate, Faculty of veterinary medicine
Skopje, Republic of Macedonia

Dr Marija Ratkova Manovska, Reseracher, Faculty of veterinary medicine Skopje,
Republic of Macedonia

3Snezana Dimitrovska, Researcher, Faculty of veterinary medicine Skopje, Republic

of Macedonia
‘Dr Biljana Stojanovska Dimzoska, Senior research associate, Faculty of veterinary
medicine Skopje, Republic of Macedonia

Prof. dr. Dean Jankuloski, Full professor, Faculty of veterinary medicine Skopje,

Republic of Macedonia
*Corresponding author: katerinab@fvm.ukim.edu.mk

Abstract

Recent data from the World Health Organization indicate a worldwide
increase of resistance to antibiotics to severely high levels, in pathogenic,
commensal and environmental bacteria. This is primarily due to the
emergence of new and globally widespread resistance mechanisms, which
make the treatment difficult, and in some cases impossible. Escherichia
coli occupies a special place in the microbiological world, especially in
clinical medicine due to its ability to cause severe infections in both
humans and animals. Its ubiquitous character and its autochthony to
the gastrointestinal tract, play a crucial role in the resistance spread,
via various modes of transmission, thus making the commensal E.coli
a significant indicator of antimicrobial resistance (AMR) in animals
and food of animal origin. It represents a reservoir of antimicrobial
resistance genes, from which pathogenic bacteria can acquire resistance
through horizontal gene transfer.

For the purpose of this study, we analyzed 53 cattle cecal samples, from
slaughterhouses. Indicator commensal Escherichia coli was isolated and
tested for antimicrobial resistance according to Decision 652/2013/EU
of the European Commission and EURL AMR. The method is based on
the use of microbroth dilution plates, a microtiter wells plate, with a
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series of doubling dilution antibiotic concentrations to determine the
minimal inhibitory concentration - MIC. Isolates that showed resistance
to FOT, FOX and/or MERO were tested for the production of extended
spectrum B-lactamases (ESBL), AmpC pB-lactamases (AmpC) and car-
bapenemases. The highest AMR from EUVSEC1 plate was determined
on tetracycline, ampicillin and sulfamethoxazole with 19%, 11.2% and
10%, respectively. Analyses on EUVSEC2 plates, have shown resistance
to ceftazidime 3-gen in a single bovine isolate.

From the results, we can conclude that a strong monitoring AMR plan
in commensal bacteria should be a mandatory part of the surveillance
programs, because their importance in the antimicrobial resistance
gene transfer should not be neglected.

Key words: AMR, commensal E.coli, microbroth dilution
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'IIp Cawa MBanosuh, Bapenuu npodecop, daxynter BeTeprHapcke MeguLNHE,
YuusepsuteT y beorpany,Penybnuka Cpduja
"IIp Cynunna bopo3saH, penoBHH mpodecop, PakynTeT BeTepUHAPCKe MENULINHE,
Yuusep3uteT y beorpany, Penydnuka Cpbuja
SIp F'opmana Xyruh, AreHuuja 3a JeKoBe U MeIULIMHCKa CpefcTBa, beorpan,
Penybnuka Cpduja
‘IIp Uupupa Myjesunosuh, penoBHu npodecop, BetepuHapcku ¢akxysirer,
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*IOp Auppeja Ilpesennmap Lipauh, penosuu npodecop, BetepuHapcku dakxynTer,
Cseyumnuuite y 3arpedy, Pemybnuka XpBartcka
SITp Pomen Besnes, penoBHu mpodecop, BerepuHapcku akynTeT, YHUBEP3UTET y
Cxomspy, CeBepHa MakenoHuja
1p Hejana hynuh MunaguHosuh, acucteHT, PakynTeT BeTepuHapCKke MeIUILIKHE,
YuusepsuteT y beorpany, Penydnuka Cpduja
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Kpartak cagpxkaj

JlaHac ce 3a 3alITUTY JOMahHX KUBOTUHA, @ HAPOYUTO KyhHUX JbyOuMana
Ol €KTO U eHJoNapasuTa, KOpHUcTe DpojHa aHTUIIApa3sUTCKa CpencTBa.
Hapouuto je dpoj HOBUX aHTUNApa3UTHKa Ha TPKUILTY [OpAcCTao y
NIOCJIeN e OBE 10 TPU [elLeHHje. YIIpaBo U3 TOr pasjiora, cMaTpa ce Ja
DNOKTOPY BETEPUHAPCKE MESULIMHE KOjU CBAKOLHEBHO OBE JIEKOBE IIPOITUCYJY
Y/WHA UX IPUMEBY]y MOpajy 00J/be MO3HABAaTH HHUXOB HAYMH JE/I0Bamka,
WHMKalYje, HeXXe/beHe U TOKCUYHe edekxTe, kao U Moryhe HHTepakuuje
usmely caMHux BUX WIM UHTEpaKLHjama ca Opyrum jnekoBuma. Behuna
AQHTUMAPA3UTCKUX JIEKOBA UMa MPUXBAT/bUBY TPAHULYy CUTYPHOCTH, Tj.
0e3denHu cy. MehyTtum, HEKM O OBUX JIeKOBa MOIY HM3a3BaTH Beoma
3HauyajHe HexebeHe edexTe. PU3HK 05l HeXe/beHUX edekaTa 4ecTo
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MOXKe OMTH Yak ¥ BehM KaJa ce JIeKOBH KOpucTe y KomOuHauuju. OBaj
MOTEHLWjaJIHU MTPOOIEM HAPOUMTO je MPUCYTaH KO KyhHUX jbyduMana.
Hako pgpxamwe KyhHHX jpyOMMalia MOXXe MMATH NMCUXHUUKE, PU3NUKe U
3[paBCTBEHE KOPUCTH, Tpeda UMATH y BUIY Ja OBE )KUBOTUHE MOTY HOCUTH
¥ MHOTre eKTOoIapasuTe, XeJIMUHTEe W NMPOTOo30e, Koje Tpeda cy3dujatu u
CTaJIHO JIPXKAaTH MOJ KOHTPOJIOM, Jja OM Ceé CMamHUO PU3UK 0]l MOTyhux
300HO03a. YIIpaBo U3 TOT pasjora, ocTojasa je U MOCTOju CTajaHa norpeda
3a pa3BOjeM HOBUX W IIHPEr CIEKTpa aHTUNApPa3UTCKUX JIEKOBA, aJlU
notpeda M 3a KOMOMHALIMjOM OBHX JIEKOBA y Jieuewy Iaca U Madaka.
[Topen tora wto nocroje Beh nodpo nosHare He3depHe komduHauuje
¥Ma ¥ OHMX KOje Cy KOHTpauHJUKOBaHe, jep Hucy desdenne. Llum oBor
paja fa Ce Kake HEITo BULIE 0 MOryhuM HHTepakLdjama, a MmocedHo
OHMM KOje MOTY UMaTH 3a MOC/IeUlle U HAaCTajalhe aKyTHUX HeXE/beHUX
peakuja HakOH UCTOBpEMEHe MPUMeHe aHTUIAPa3sUTCKUX JIeKOBa WU
AQHTUIIAPa3UTCKUX U JIPYTUX JIEKOBA.

KipyuHe pedH: aHTUIapa3UTCKU JIEKOBH, UHTEPaKUHje, KyhHU jbyOumimy,
He)Xe/beHe peakuuje

3axBanmuuna: OBaj paj je dUHAHCUPAH 0] CTpaHe MUHHUCTApCTBa
[TpocBeTe, Hayke KU TEXHOJOWKOT pa3Boja Penybdnuke Cpduje. ITpojexar
op. 111 46009
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Abstract

Today, numerous antiparasitic agents are used to protect domestic
animals, and especially pets from ecto and endoparasites. In partic-
ular, the number of new antiparasitics on the market has increased
in the last two to three decades. For this reason, it is considered that
veterinarians who prescribe and / or use these drugs on a daily basis
must know better their mode of action, indications, side effects and
toxic effects, as well as possible interactions between them or inter-
actions with other drugs. Most antiparasitic drugs have an acceptable
safety margin, ie. they are safe. However, some of these drugs can
cause very significant side effects. The risk of side effects can often
be even higher when the drugs are used in combination. This potential
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problem is especially present in pets. Although keeping pets can have
psychological, physical and health benefits, it should be borne in mind
that these animals can also carry many ectoparasites, helminths and
protozoa, which should be controlled and kept under control to reduce
the risk of possible zoonoses. Precisely for that reason, there was and
is a constant need for the development of new and wider spectrum of
antiparasitic drugs, but there is also a need for a combination of these
drugs in the treatment of dogs and cats. In addition to the fact that
there are already well-known safe combinations, there are also those
that are contraindicated, because they are not safe. The aim of this
paper is to say something more about possible interactions, especially
those that may have consequences and the occurrence of acute adverse
reactions after concomitant use of antiparasitic drugs or antiparasitic
and other drugs.

Key words: antiparasitic drugs, interactions, pets, unwanted reactions

Acknowledgment: This paper is funded by the Ministry of Education,
Science and Technological Development of the Republic of Serbia.
Project no. 111 46009
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Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju,
biohemiju i zastitu zivotne sredine, Novi Sad, Srbija
*Korespodentni autor: strbac.filip@gmail.com

Kratak sadrzaj

Razvoj antihelminticke rezistencije kod gastrointestinalnih nematoda
ovaca na komercijalne antihelmintike je doveo do ogromnih ekonomskih
gubitaka u mnogim delovima sveta. Zbog toga se aktivno traga za novim
odrzivim strategijama za kontrolu ovih parazita, koje ukljucuju i primenu
razlic¢itih alternativa poput biljnih etarskih ulja. Cilj ovog istraZivanja je
bio odrediti hemijski sastav etarskog ulja korijandera (Coriander sativum
L.) i ispitati njegov antihelminticki potencijal protiv gastrointestinalnih
nematoda ovaca. Kvalitativna i semikvantitativna hemijska karakterizaci-
ja etarskog ulja izvr$ena je primenom gasne hromatografije kuplovane sa
masenospektrometrijskom detekcijom (GC-MS analize). Antihelminticki
potencijal etarskog ulja je ispitan pomocu in vitro testa izleganja larvi
(EHT), koji je sproveden pri osam razlic¢itih koncentracija ispitanog ulja
(50; 12,5; 3,125; 0,781; 0,195; 0,049; 0,025 1 0,0125 mg/mL). Pri tome
je za pozitivnu kontrolu kori$¢en tiabendazol u koncentracijama 0,025 i
0,0125 mg/mL, a za negativhu emulgator 3% Tween 80 v/v i destilova-
na voda. GC-MS analizama je otkriven bogat hemijski sastav ispitanog
ulja, pri ¢emu je pronadeno ukupno 17 razlicitih sastojaka od cega je
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15 identifikovano, iz razli¢itih hemijskih grupa. Dominantan sastojak je
bio linalool (84,53%) uz y-terpinen (5,04%), kamfor (3,26%) i a-pinen
(2,88%). Rezultati EHT su pokazali visok antihelminticki potencijal ulja
korijandera sa inhibicijom izleganja larvi odnosno ovicidnim efektom
od 29,0-88,7% u zavisnosti od koncentracije, uz dobijenu IC,, koncen-
traciju od 0,04 mg/mL i jasan dozno-zavisni efekat (R?=0,90). Dobijeni
rezultati ukazuju na mogucu ulogu korijandera u budu¢im terapijskim
pristupima infekcijama izazvanih gastrointestinalnim nematoda ovaca,
nakon daljih in vivo ispitivanja i studija toksi¢nosti. U svakom slucaju,
i ova studija je potvrdila moguc¢i znacaj botanickih antihelmintika u
odrzivoj kontroli nematoda kod Zivotinja i borbi protiv antihelminticke
rezistencije.

Kljuc¢ne reci: gastrointestinalne nematode, antihelminticka rezistencija,
etarsko ulje, korijander, GC-MS, EHT
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ANTIHELMINTIC POTENTIAL OF CORIANDER ESSENTIAL
OIL (CORIANDRUM SATIVUM L.) AND ITS CHEMICAL
COMPOSITION

Filip Strbac®, Antonio Bosco?, Kosta Petrovi¢!, Dragica Stojanovi¢?,
Radomir Ratajac®, Natasa Simin®*, Dejan Orci¢*, Giuseppe Cringoli?,
Laura Rinaldi?

'DVM Filip Strbac, PhD student, dr Kosta Petrovi¢, dr Dragica Stojanovi¢,
full professor, University of Novi Sad, Faculty of Agriculture, Department of
Veterinary Medicine, Novi Sad, Serbia
Dr Antonio Bosco, dr Giuseppe Cringoli, professor, dr Laura Rinaldi, professor,
University of Naples Federico II, Department of Veterinary Medicine and Animal
Production, CREMOPAR, Naples and Eboli, Italy
3Dr Radomir Ratajac, Associate Research Professor, Scientific Veterinary Institute
,Novi Sad“, Novi Sad, Serbia
‘Dr Natasa Simin, Associate Professor, dr Dejan Orci¢, Associate Professor,
University of Novi Sad, Faculty of Sciences, Department of Chemistry,
Biochemistry and Environmental Protection, Novi Sad, Serbia
*Corresponding author: strbac.filip@gmail.com

Abstract

The development of resistance in sheep gastrointestinal nematodes to
commercial anthelmintics has led to huge monetary losses in many
parts of the world. Therefore, new sustainable strategies for the control
of these parasites are being actively sought, among which are includ-
ed various alternative options such as plant essential oils. The aim of
this study was to determine the chemical composition of the coriander
(Coriander sativum L.) essential oil and to evaluate its anthelmintic
potential against sheep gastrointestinal nematodes. Qualitative and
semi-quantitative chemical characterization of the essential oils was
performed by gas chromatography-mass spectrometry (GC-MS) analyses.
The anthelmintic potential of the essential oil was evaluated using the
in vitro egg hatch test (EHT), which was performed at eight different
concentrations of the tested oil (50; 12.5; 3.125; 0.781; 0.195; 0.049;
0.025 and 0.0125 mg/mL). Thiabendazole at concentrations of 0.025
and 0.0125 mg/mL was used as a positive control, and emulsifier 3%
Tween 80 v/v and distilled water as negative controls. GC-MS analysis
revealed the rich chemical composition of the tested oil, where a total
of 17 different ingredients were found of which 15 were identified,
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from different chemical groups. The dominant ingredient was linalool
(84.53%) with y-terpinene (5.04%), camphor (3.26%) and a-pinene
(2.88%). EHT results showed a high anthelmintic potential of the co-
riander oil with an inhibition of egg hatchability i.e. ovicidal effect of
29.0-88.7% depending on the used concentration, with the obtained
IC,, concentration of 0.04 mg/mL and a clear dose-dependent effect
(R?=0.90). The obtained results indicate the possible role of coriander in
future therapeutic approaches to infections caused by gastrointestinal
nematodes in sheep, after further in vivo studies and toxicity studies. In
any case, this study is another confirmation of the possible importance
of botanical anthelmintics in the sustainable control of nematodes in
animals and in combating anthelmintic resistance.

Key words: gastrointestinal nematodes, anthelmintic resistance, essen-
tial oil, coriander, GC-MS, EHT
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HEJOCTATAK KHCEOHHUKA (ACPUKCHIJE U 3AMOPH) PUBA
Y3rAJAHHX Y OTOBPEHHUM H 3ATBOPEHUM BOJAMA

Oywan Jlasuh®, Muow IMenuh!, 3opan Pyxuh?, Tujana Kykypuh?,
Cphan Tomoposuh?, Hukonuna HoBakos?

'Hay4HU MHCTUTYT 3a BeTepuHapcTBo, Hosu Caj, Pemybnuka Cpbuja
TlosompuBpenHU (akynTeT, [lenapTMaH 3a BeTeprHapcKy Menununy, Hosu Cag,
Penybnuka Cpduja
*e-mail xoHTaKT ocobe: dusan.l@niv.ns.ac.rs

Kparxu cagp:xaj

M3pasnTo HU3aK caapxaj kuceoHuka (O2) y BOIU WIK O[CYCTBO OBOT BUTQJTHOT
raca 3a CBe aepoDHEe aKBaTMUHE OpraHusMe ykbydyjyhu u pude, y3pok cy
IBUXOBUX HajBehux rmomopa yciern acUKcHje Tj. yryllema. YTHHyha oBakse
BPCTE JELIaBajy Ce y pekama, jeepuma, akymyslalujama, ajid Ccy Hajuelrha
y pudmauumMa. Hucy mame Henpuwivke 1o pude ako oHe dopase y Bojama
roe ce O2 TpajHUje Hala3u UCNOJ [OHkE TPaHHLIE HOPMAIHUX BPENHOCTH,
BUIUBMBUX YTHHYha Tala HEMa v LITeTe HACTajy 300r KOHCTAHTHOT 3aMopa
pude. Hemoctatak JOBOJBHE KOJIMYMHE KUCOHWKA Yy BOOW KOZ puda M3asuvBa
C1a0/berbe aneTuTa, Naji IPUpacTa ¥ CHIKERE PESUCTEHLIVje TpemMa CEKyHIaPHUM
Y3POUHULIMMA, IITO Ce pedIeKTyje MojaBamMa eMu300THja PasTMYUTe ETUOJIOTH)E.
Jedruur kuceoHrKa y pudmanyma Hajuelrhe HacTaje y jIolle O4uITheHum
odjexTHMa, yciien HeJOBOJBHOI MPOTOKA BOJE W BeIWKe I'yCTUHE Hacaja.
Ocum TOra HEMHUHOBHO TIPUCYCTBO QJIOXTOHE OpraHCKe Martepuje (HerojeneHa
XpaHa,yTUHYJ/Ia pruda) Kao ¥ OoyMHpame OyjHOTr (DUTOIUIAHKTOHA Y HIAPAaHCKUM
pudmanma (Op30 nmomiexe MpoLeciMa OKCHUALMje — pasjiarama) Y3poKyjy
BEJIUKY MOTPOILKBY KACEOHUKA. Kako mpouec dorocuHTe3e Hohy mpectaje, y
PaHUM jyTapHBUM YaCOBHMA HUBO KMCEOHHKA CE CITyIUTA JI0 JIETAJIHUX TPaHULIA.
[Torpebe 3a KUCEOHUKOM Y prda Cy pas/IiuuTe U 3aBUCE Off BPCTe U CTapOCTH.
HajoceTrsrBHje Cy Ha BEroB Maf nacTpMke, cmyh) u denma puda. ITo ce Thye
CTApOCTH TPABWIO je Aa UKpa Y MHKYOaUMjH, JlapBe U Mial) Mopajy UMatu
ONTUMAJIHE KOJIMYMHE KUCeOHHKA. MCTO Tako, MOCTOoje pasnuke y morpedama 3a
KHCEOHUKOM TOKOM JIeTa ¥ 3UMe, Ma Ce MPodieMH 3aMopa puda U acUKcHja
jaBpajy MmpH pasuYUTAM MHUHHUMAJHUM HUBOMMA KHCeOHHKa. OBOM BpIIO
OUTHOM amdueHTaTHOM (akopy 3a (apMCKO y3rajawe puda Tpeda mocedHo
MIOCBETUTH M)KIBY Y TIOITIely KOHCTAHTHHX [TPOBEP U KOHTPOJIE KOHILIEHTpaLyje
PaCTBOPJBMBOT KUCEOHUKA y BOZIU, KaKO OH Ce afleKBaTHO OOPEroBasio Ha Moryhu
neduut O, y BOIEHMM CpEIUHAMa HAaMEHEHHUM 3a y3roj puda v usdersie
HEraTvBHE MOCJIeULEe eKOHOMCKHUX IyOUTaKka Ha pudmanmma.

KibyuHe peun: KHCEOHHUK Y BOMIH, KOHTpo/a O,, y3roj prba, BOJIEHe MOBPIIKHE,
amoOuenTaniu daxrop, aeguuur O, achuKcHje U 3aMOpH puda.
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LACK OF OXYGEN (ASPHYXIA AND FATIGUE) OF FISH
FARMED IN OPEN AND CLOSED WATERS

Dusan Lazi¢", Milo$ Peli¢!, Zoran Ruzi¢?, Tijana Kukuri¢?, Srdan
Todorovi¢? , Nikolina Novakov?

'Scientific Veterinary Institute Novi Sad, Serbia
Department of Veterinary Medicine, Faculty of Agriculture, Novi Sad, Serbia
*contact person e-mail: dusan.l@niv.ns.ac.rs

Abstract

Extremely low oxygen (02) content in water and the absence of this
vital gas for all aerobic aquatic organisms, including fish, are the cause
of their greatest mortality due to asphyxia. Deaths of this type occur in
rivers, lakes, reservoirs, but are most common in fishponds. They are no
less trouble for fish if they live in waters where O, is more permanently
below its normal values. There are no visible deaths then, but the damage
is due to the constant fatigue of the fish. There is a weakening of appetite,
a decrease in growth and a decrease in resistance to secondary causes,
which is reflected in the occurrence of epizootics of various etiologies.
Oxygen deficiency in fishponds most often occurs in poorly cleaned fa-
cilities, due to insufficient water flow and high density of plantations. In
addition, the inevitable presence of allochthonous organic matter (uneaten
food, dead fish) as well as the death of lush phytoplankton in carp ponds
(quickly subject to oxidation - decomposition processes) cause high oxygen
consumption. As the process of photosynthesis stops at night, the oxygen
level drops to lethal limits in the early morning hours. Oxygen needs in
fish are different and depend on the species and age. The most sensitive
to his fall are trout, perch and white fish. As for age, the rule is that the
eggs in the incubation, larvae and young must have optimal amounts of
oxygen. There are also differences in oxygen needs during summer and
winter, so fish fatigue problems and asphyxia occur at different minimum
oxygen levels. Special attention should be paid to this very important
environmental factor for fish farming in terms of constant checks and
controls of soluble oxygen concentration in water, in order to adequately
respond to possible O, deficiency in aquatic environments intended for fish
farming and avoid negative consequences of economic losses in fishponds.

Key words: oxygen in water, O, control, fish farming, water surfaces,
environmental factor, O, deficiency, asphyxia and fish fatigue.
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EJEMCKA BOJIECT HIAPAHA — HOBO BUPYCHO OBOJbEILE
Y IIAPAHCKOJ AKBAKYJITYPH

Bnanumup PanocasmeBuh', Jumutpuje Imumuh’, Jenena
Maxcumosuh-3opuh’, Becha Munuhesuh'

'HayyHu HHCTUTYT 3a BeTepuHapcTBo Cpduje, Januca Janynuca 14 11000 beorpan, Cpouja
*e-maw: vladimiradosavljevic@yahoo.co.uk

Kparak cagpixaj

Enemcka donect mapana (EBI) je HoBa DonecT unja nmojaBa mpencraBiba
BEJIMKY OTMACHOCT 3a IIAPAaHCKy aKBaKyaTypy. [IpBa mojaBa odosbema
M3a3BaHOr BUpycoM epemcke donecty mapaHa (EBIIB) 3abenexeHo je
KOJI YKpaCHOTI KOM IllapaHa, ajlu je HeJaBHO NMOTBPHEHO Kao y3pOYHHUK
donectu mwapana y Esponu, CAIl ¥ MHOTUM a3HujCKUM 3eMbaMa. Y BehHHH
cydyajeBa, MojaBa DosecTd je yTBpheHa KOA LiapaHa y aKBaKYJITYpH.
MehyTuMm, mocToje ¥ U3BELITAjU O MOjaBU Y3POUHHMKA U KOJ LIapaHa
y OTBOpeHHMM BofiaMa. Takohe, nmpumeheH je mopacT MHUUAEHUUjE U
MOpTa/INTeTa U3a3BaHOT MH(PEKLHjOM BUPYCOM eleMCKe HoecTy napaHa
y oDjeKTHMa aKBaKyJType. 3a AUjarHOCTUKY OBOT 0DO/bEHmAa MOXE Ce
KOPUCTUTH HEKOJIMKO METOAQA, Ik Ce Ae(UHUTUBAH [OKa3 UH@eKuuje
3acHMBa Ha Jerexkuuju BupycHe JJHK y TkuBMma odonenux jeIUHKH.
TpenyTtHo He noctoju Tepanuja 3a EBII. Kako du ce usbderno mupeme
BUpYCHe UHdeKuUje, TectTupame mapana Ha EBII du tpebano na nocrane
[le0 penoBHOT Mporpama Hajs3opa Hapj donecTima puda y akBaKyITypH.

Kbyune peun: enemcka donect mapana, EBII, Cyprinus carpio

3axBanHuna: Paj je puHaHCUpaH ol cTpaHe MUHHUCTApPCTBa MPOCBETE,
HayKe U TeXHOJIOWKOor passoja Pemybdnuke Cpduje (Yrosop op. 451-03-
9/2021-14/200030).
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CARP EDEMA VIRUS DISEASE - EMERGING VIRAL DISEASE IN
CARP AQUACULTURE

Vladimir Radosavljevic', Dimitrije Glisic', Jelena Maksimovic-Zoric!,
Vesna Milicevic!

Scientific Institute of Veterinary Medicine of Serbia, Janisa Janulisa 14, 11000
Belgrade, Serbia

*e-mail: vladimiradosavljevic@yahoo.co.uk

Abstract

The occurrence and spread of Carp edema virus disease (CEVD), a
new disease which may significantly affect the health of carp is a
disturbing fact which requires attention of all the parties involved in
the production chain. CEVD is becoming one of the biggest threats to
carp aquaculture, due to mortality in infected fish, reduced growth and
the fact that secondary bacterial and fungal infections are regularly
found in diseased fish, causing additional pathologies and mortality.
Carp edema virus disease (CEVD) is caused by carp edema virus (CEV),
which belongs to the subfamily Chordopoxvirinae in the Poxviridae
family. CEVD is an emerging disease considered to be a potential risk
for the carp aquaculture. The first outbreak of a disease caused by carp
edema virus (CEV) was reported in ornamental koi carp, but recently
it was confirmed as a causative agent of a disease in common carp
in Europe, USA and many Asian countries. In the majority of cases,
farmed common carp were involved. However, there are also reports
of mortality events involving wild fish. Also, increase in the incidence
and mortality of CEVD at carp farms was noticed. Several methods
can be used for CEV diagnostics, but the definitive proof of infection
relies on the detection of viral DNA in tissues of the fish. Currently, no
treatment is available for CEVD. In order to avoid the spread of CEV
infections, testing carp for CEV should become part of fish disease
surveillance program.

Key words: Carp edema virus disease, CEV, Cyprinus carpio

Acknowledgements: This work was funded by Serbian Ministry of
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[IpenaBame 10 MO3UBY

AHATOMCKE KAPAKTEPUCTHUKE I'PYJHE XIE3JE (THYMUS)
KOIO TEKYHHUIE (SPERMOPHILUS CITELLUS)
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mepuLvHe, YHUBep3uTeT y beorpamy, beorpan, Pernydnuka Cpbuja
3Mp HOparo Hemwh, penoBuu mpodecop, Katempa 3a EKOHOMHKY U CTaTUCTHKY, PakyaTeT
BeTepHHapCcKe MenuuuHe, YHUBep3uTeT y beorpany, beorpan, Penydnuka Cpduja
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aHaToMMjy foMahux U rajeHux XKUBOTHHA, [lo/bONpUBpEeNHU daKyaTeT, YHUBEP3UTET
y beorpany, beorpan, Penybnuka Cpduja
>IIp boromup Bonka IMpokuh, noueHt, Katempa 3a XUpPyprujy, OpTONEnHjy u
odranmornoryjy, PakyaTeT BeTepuHapcke MeIULIMHEe, YHUBEp3UTeT y beorpany,
bBeorpag, Penydnuka Cpbuja
IIp Aptyp OcukoBCcKH, penoBHH mpodecop, Karempa 3a pemponyKuujy KUBOTHEbA,
aHatomujy U duorexHosnorujy, [lossonpuBpennu daxynret, YHUBep3uTeT y Kpakosy,
Kpaxos, Penybnuka [Moscka
"IIp Damup Muxenuh, penosHu npodecop, Katenpa 3a aHaTOMU]jy, XUCTOTOTH)Y
u emOpuonoryjy, Berepunapcku daxynrer, Ceeyuunuure y 3arpedy, 3arped,
Penydnuka XpBaTcka
$IIp Anexcanmpy I'ymea, penosHu npodecop, Kareapa 3a anaromujy, ®akynrer
BeTepHHapcKke MenuuuHe, YHusepsuret y Knyxy, Kinyx, Penydnuka Pymynuja
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BeTepHHapcKke MenuuuHe, YHusepsuret y Kinyxy, Kinyx, Penydnuka Pymynuja
*KopecnofeHnTHu aytop: Mumnow bnarojesuh; e-mail: mblagojevic@vet.bg.ac.rs

Kparak cagpixaj

Tekynuua je Manu cucap u3 pena riogapa. OBa BpcTa je pacrnpocTpambeHa y
jyroucToyHom ey cpenwe EBporne. Y Halioj 3eM/bM HaCTamwyje YIJIaBHOM
BojBoauHy, rie )KMBY Ha NalllkballiMa U yTPHHAMA y3 ITyTeBe, HaCUIUMa U
oCTaIUM HeoOpahuBaHUM 3eM/BULITUMA. TeKyHHUIIa je 3aKOHOM 3aluTHheHa
BpcTa. ETuku ondop ®akynrera BerepuHapcke mMmenuuuHe y beorpamy
U37a0 je omodpeme 3a CIpoBoheme 0BOT UCTpaXKUBamwa, a MUHUCTapCTBO
3alUTUTE KUBOTHE cpenuHe Penydnuke Cpduje u3mano je carnacHoOCT 3a
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noduvjame KUBOTHHA U3 BUXOBUX NMpUpopHuX craHumrTa (No. 353-01-
1185/2011-03). Liurb oBOr HCTpaXKMBamwa je OUo fa ce onuuie Tonorpaduja
¥ MopdoIordja rpyiHe xuiesne uiv Tumyca (Thymus) v yropenu ca uCTOM
KOZ IPYTUX eKCIepUMEHTATHUX KUBOTHHbA, KA0 LITO Cy MAalOB, CJIENo
Ky4de U3 pefia rimojgapa v kyHuh us pena Lagomorpha. HcrpaxuBamem je
odyxBaheHO 6 KIMHUYKH 3IpaBUX U MIIAIUX TeKyHHLa. [Ipe :KpTBOBamwa,
KUBOTHIE Cy YMUPEHE KCWJIa3WMHOM U eyTaHasHpaHe ca NpernapaTtom
10% Ketamidor. Tumyc je cuBoxyte doje. tberosa moBpuinHa je genom
r7aTKa, a JeJIOM HelpaBWIHO YBOPHOBATA. Y MPOCEKY, TUMyC YuHU O,
125% yxymHe mMace Tena. Tumyc ce cactoju U3 BpatHor (Lobus cervicalis) u
rpynHor pexxma (Lobus thoracicus). 0da pexxwba GOpMHUPajy jemHaKOKpaKku
TpOyTao, YMjH BPX Ce MpyrKa JO KpaHHWjaIHOT Jiefia IpK/baHa. Mamy, BpaTHH
pexam TUMYCa JIE)KH BEHTPAJIHO Of AyIIHWKA, a Behu, rpyIHU pexawm
JIeXU Y NMpeKapiyujalJHOM MeIUjaCTUHAJIHOM mnpoctopy. Kon manosa u
CJIeNOr Ky4yeTa TUMYC MMa BPAaTHHU U TPYAHU pexaw JOK 3aMOpYe UMa
CaMO BPAaTHU peXamw TUMYCa, @ TAMYC KyHHha HUje MOe/beH y PEeKIEBE.
Cpaku pexam je 0DaBHjeH TaHKOM KarCyJIOM Be3UBHOT TKUBA Off KOje ce
oIBajajy Maine Tpadekyse, Koje ce Mpyxajy of nepudepuje 10 LEHTpa
pexma. Y \bUMa Ce Halla3e OrpaHLM KPBHUX Cy[NOBa U HEpBU. Tpadekyne
OETUMHUYHO Jiefie pekak THUMyCa Ha pexwuhe HenmpaBWIHUX ODIHKa
Y pa3IWuUTHX BenuuyuvHa. CBaku pexmuh je rpahen on nepudepHor
KOpTeKca Koju 3ay3uma oko 70% pexwuha u yHyTpaumme menyne. Ha
XUCTOJIOUIKOM IIpernapary KOPTEKC je TaMHHUje DOje U CcagpXHU IyCTo
3dujene T numdouure.

Ha ocHoBy pobujeHux pesyntaTta U nopehewmem TUMyca KOZ OPYTHX
€KCIIePUMEHTATHUX MaJIMX CUCapa, MOXe Ce 3aK/byUYHUTH Jja CY PEKIHEBU
TUMYyCa TEKyHULe CJIMUHU OHUM KOJI MalloBa U CJIEMNOT Ky4JeTa, JOK CaMo
BpaTHU [1e0 TUMYyCa UMa 3amopye. Tumyc kyHuha HemMa peXmbeBe U Maca
TKMBA TUMYyCa HENMPAaBWIHOI 0OJMKa Ce Hajlla3W KpPaHWjaaHO Of Cpua U
BEHTPAJIHO 0J1 DudypKaluje OyLUIHUKA.

KipyuHe peuH: TeKyHHIIa, TPyAHA KII€3/a, BDaTHU peXamw, [PYyJHU PeXam,
pexmuhu
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Lecture by invitation

ANATOMICAL CHARACTERISTICS OF THYMUS (THYMUS) IN
EUROPEAN GROUND SQUIRREL (SPERMOPHILUS CTELLUS)

Milo$ Blagojevi¢", Ivana NeSi¢'!, Drago Nedic¢', Bogomir Bolka
Proki¢!, Ivana Bozickovi¢?, Artur Osikowski?, Damir Miheli¢?,
Alexandru Gudea®, Alina-Valeria Berlea®

'Dr Milo$ Blagojevi¢, associate professor, Department of Anatomy, Faculty of
Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
'Dr Ivana Nesi¢, assistant professor, Department of Anatomy, Faculty of Veterinary
Medicine, University of Belgrade, Belgrade, Republic of Serbia
'Dr Drago Nedi¢, full professor, Department of Economics and Statistics, Faculty
of Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
'Dr Bogomir Bolka Proki¢, assistant professor, Department of Surgery, Orthopedy
and Ophtalmology, Faculty of Veterinary Medicine, University of Belgrade,
Belgrade, Republic of Serbia
Dr Ivana Bozickovi¢, associate professor, Department of Zoo Techniques, Faculty
of Agriculture, University of Belgrade, Belgrade, Republic of Serbia
3Dr Artur Osikowski, full professor, Department of Animal Reproduction, Anatomy
and Genomics, Faculty of Animal Science, University of Agriculture in Krakéw,
Krakéw, Republic of Poland
‘Dr Damir Miheli¢, full professor, Department of Anatomy, Histology and
Embryology, Faculty of Veterinary Medicine, University of Zagreb, Zagreb,
Republic of Croatia
°*Dr Alexandru Gudea, full professor, Department of Anatomy, Faculty of
Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine
Clyj Napoca, Cluj Napoca, Republic of Romania
Alina-Valeria Berlea, PhD student, Department of Anatomy, Faculty of Veterinary
Medicine, University of Agricultural Sciences and Veterinary Medicine Cluj
Napoca, Cluj Napoca, Republic of Romania
*Corresponding author: Milo$ Blagojevi¢, e-mail: mblagojevic@vet.bg.ac.rs

Abstract

European ground squirrel is a small mammal from the order of rodents.

This species is widespread in the southeastern part of Central Europe. In

Serbia, it inhabits mainly Vojvodina, where it lives on pastures and areas

alongside roads, embankments and other uncultivated lands. Ground

squirrel is a legally protected species. Ethics Committee of the Faculty

of Veterinary Medicine in Belgrade issued an approval for conducting
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this research and the Ministry of Environmental Protection of the Re-
public of Serbia issued an approval for obtaining the animals from their
natural habitats (No. 353-01-1185/2011-03). The aim of this study was
to describe the topography and morphology of the thymus (Thymus) and
to compare it with other experimental animals, such as rats, rodents and
rabbits from the order of Lagomorpha. The study included 6 clinically
healthy and young squirrels. Before sacrificing animals were sedated
with xylazine and then euthanized with ketamine, 10% Ketamidor. The
thymus is gray-yellow in color. Its surface is partly smooth and partly
irregularly knotty. On average, the thymus accounts for 0.125% of total
body weight. The thymus consists of the cervical (Lobus cervicalis) and
thoracic lobe (Lobus thoracicus). Its two lobes form an isosceles triangle,
the apex of which extends to the cranial part of the larynx. The smaller
cervical lobe of the thymus lies ventrally from the trachea, and the
larger thoracic lobe lies in the precardial mediastinal space. In the rat
and mole rat, the thymus has a cervical and thoracic lobes, while the
guinea pig has only cervical lobe of the thymus, and the rabbit thymus
is not divided into lobes. Each lobe is surrounded by a thin connective
tissue capsule of from which small trabeculae separate, which extend
from the periphery to the center of the lobe. They contain branches
of blood vessels and nerves. The trabeculae partially divide the lobe of
the thymus into lobules of irregular shaped and different sizes. Each
lobule is made up of a peripheral cortex which occupies about 70% of
the lobe, and an inner medulla. On the histological preparation, the
cortex is darker in color and contains densely packed T lymphocytes.

Based on the obtained results and comparing the thymus in other ex-
perimental small mammals, it can be concluded that the thymus lobes
of the ground squirrel are similar to those of the rat and mole rat, while
only the cervical lobe has the guinea pig. The thymus of the rabbit has
no lobes and its mass of tissue of irregular shape is located cranial to
the heart and ventral To the tracheal bifurcation.

Key words: ground squirrel, thymus, cervical lobe, thoracic lobe, lobules
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[IpenaBame 10 MO3UBY

AHATOMCKE PA3/IUKE BYTHE KOCTH CPHE (CAPREOLUS
CAPREOLUS) U OBLE (OVIS ARIES) KAO METOJ YTBPHUBAKA
BPCTE XXUBOTHIBE

MBana Hemwh®, Munowm bnarojesuh?, Iparo Henuh?, HBaHa
Boxuukosuh*, boromup bonka ITpokuh®, Aptyp OcukoBcKu®,
Anexcanppy ['ynea’, Anuna-Banepua bepnea®

Ip UBana Hewmwuh, nouent, Karenpa 3a aHatomujy, ®axynreT BeTepuHapCcKe
MepuuuHe, YHuBepsuteT y beorpany, beorpan, Penybnuka Cpduja
“IIlp Munow brnarojesuh, Banpenuu npodecop, Karenpa 3a anaromujy, Paxynrer
BeTEpUHApCKe MenuluHe, YHUBEP3UTET y beorpany, beorpan, Penydnuka Cpbuja
*[Ip Oparo Henuh, penosHu npodecop, KaTenpa 3a €KOHOMUKY U CTaTUCTUKY, DakynTeT
BETEpUHApPCKE MeIuLMHe, YHUBep3UuTeT y beorpanmy, beorpan, Pemybnuka Cpduja
‘IIp Usana boxnukoBuh, BaupenHu npodecop, KaTtenpa 3a ucxpany, GU3NOIOTHjY U
aHaTOMMjy fomMahux W rajeHux )XMBOTHHA, [lo/bOnpUBpeNHU aKyNITET, YHUBEP3UTET
y beorpany, beorpan, Penybnuka Cpduja
*IIp Boromup Bonka Ilpoxuh, nouent, Karenpa 3a XUpyprujy, opTonenyjy u
odranmornoryjy, PakyaTeT BeTepUHApCKe MEOULIMHE, YHUBEP3UTET y beorpany,
beorpan, Penybnuka Cpduja
*Ip Aptyp OcukoBckH, penoBHU npodecop, Karenpa 3a penpoayKuujy KUBOTHHA,
aHatomujy U duorexnosnoryjy, [lossonpuspennu daxynrer, YHUBep3UTET y Kpaxosy,
Kpaxos, Penybdnuka ITomcka
"IIp Anexcannpy I'ynea, penosHu npodecop, Karenpa 3a anatomujy, ®axynrer
BETEPUHAPCKE MenuuuHe, YHUBep3uteT y Kiyxy, Kiyx, Penybdnuka PymyHnuja
8AnuHa-Banepua bepnea, nokropauz, Katenpa 3a aHatomujy, ®axynrert
BETEPUHAPCKE MeJuuuHe, YHUBep3uTeT y Kiyxy, Kiyx, Penybdnuka Pymynuja
*KopecnopeHnTHuU aytop: UBana Hemwh; e-mail: inesic@vet.bg.ac.rs

Kparak cagpixaj

CpHa (Capreolus capreolus) npunaga nopoauuu jeneHa u pony Ca-
preolus. 30o0r fuB/BE MPUPOZAE U MCXPaHE jeleHa, AUB/bad Ce Hajuelrhe
noduja 10BOM Ha OBE XKUBOTHUEE. Y HALIOj IpaKCH Hajuelwrhu ciydajeBu
HE3aKOHUTOT JI0Ba OJHOCH/IM Cy ce Ha cpHehy auBpau. HesakoHUT 0B
BpILIE MOYMHHUOLY y WY CTHLIaka MaTepujaJiHe KOPUCTH MPOJaBalkbeM
cpHeher Mmeca win Jodujama CKynoueHuX Tpodeja 0 0OBUX KHUBOTHHA.

Y BeTepuHapckoj MegunuHH, ¢popensuuke JHA mertone ce kopucre
3a uAEeHTU(UKaLHjy OMOIOMIKOr MaTepHjaia, Kao IITO Cy KOxXa, Ilaka
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WIN Meco, 3a koje ce CyMma Jla TIOTHYe O]l THUB/be KUBOTHUIE yXxBaheHe
TOKOM 3a0paHe HheHOor JIoBa. Y HeOCTaTKy OHOJIOMIKOT MaTepHjaia CpHe,
3a (pOpeH3WUKy aHalIM3y MOTy [la Ce KOPUCTe Iiejie KOCTH WU HBUXOBU
IeJIoBM Ha KOjUMa Ce Haja3e M3pakeHe aHAaTOMCKE KapaKTepUCTHKe.
[To3HaBawe aHAaTOMCKUX pas3ivka KOCTHjy usmely momahux v OUBBUX
KUBOTHA TIPEICTaBsba jeIHy OJf CHTYPHUX MeTo/ia 3a onpehuBame BpcTe
KUBOTHIHE.

[lure oBOT pasa dMO je Ja ce ONUILY aHATOMCKE KapaKTEPUCTUKE DyTHE
KOCTH CpHa Y PE3yJITaTH YIIOPEAE Ca OHUM KO OBalla, Y HAMEPH [ia Ce
opely NPHUINAFHOCT BPCTe XUBOTHUMeE. [locie ofcTpamrBama MEKHUX
TKHUBA, OYTHE KOCTH Cy KyBaHe, U MOCJI€ UCIUpama KOCTU Cy CTaB/baHe
y 3% pactBop BomoHHK nepokcuna (H,O,) pamu bebemba.

Pesynratu ucnutvBama Cy nokasanu ciefgehe: ByTtHa koct y cpHe je
y npoceky 2,3 UM Iy)a y OOHOCY Ha MCTy KOCT oBue; Temno OyTHe
KOCTH CpHE jeé CHa’XHO 3aKpHUB/BEHO KpaHHWjaaHO, a KOA OBlE je Oiaro
3aKpuB/beHO; KaynanHa moBpiuvHa Tena OyTHe KOCTH OBLIE MMa [BE
pamnase JIMHHUjE€ KOje HeHoCTajy y cpenwoj TpehuHu Tena OyTHE KOCTH Y
CpHe; JlaTepanHa NMOBPIIMHA BEJIMKOI TPOXaHTepa je y CPHE palnasa, a y
OBLIE I71aTKa; TpoxaHTepuyHa ynyOHWHA y CpHE je nydoKa U yCKa, IOK je y
OBII€ IIWPOKA U TUIMTKA; 317T00HU BasbaK Ha JUCTATHOM KPajy OyTHE KOCTH
y CpHE je y>KH Hero y oBle; YoyOuHa 3a xBarawe muiminha, M. popliteus
Ha JIaTepaJHOM KOHJWJIY 3IJ00HOT BabKa CPHE je yCKa W IUIUTKA, a y
OBLe je WMpoKa U pydoka. Konena vamuna cpHe je y npoceky 0,3 um
kpaha v 0,4 UM y>Xa 0l OHE y OBIIE.

Ha ocHOBy nodujeHux pesyiTaTa MOXKE Ce 3aK/byUYHUTH Jla CE Ha OCHOBY
aHAaTOMCKHX pasiauKa OyTHUX KOCTHjy CpPHA M OBalla MOXE OJPENUTH ca
CUrypHOIIhy K0joj BPCTH XKUBOTHHA KOCTH MPHUIALA]jy.

KipyuyHe peuwn: oBua, CpHa, DyTHA KOCT, aHATOMCKE KapaKTEepPUCTHKe,
(opeHsuka
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Lecture by invitation

ANATOMICAL DIFFERENCES OF ROE DEER (CAPREOLUS
CAPREOLUS) AND SHEEP (OVIS ARIES) FEMURS AS A
METHOD OF DETERMINING ANIMAL SPECIES

Ivana Nesi¢", Milo$ Blagojevi¢?, Drago Nedi¢®, Ivana Bozickovic¢?,
Bogomir Bolka Proki¢®, Artur Osikowski®, Alexandru Gudea’,
Alina-Valeria Berlea?®

'Dr Ivana Nesi¢, assistant professor, Department of Anatomy, Faculty of Veterinary
Medicine, University of Belgrade, Belgrade, Republic of Serbia
’Dr Milo$ Blagojevi¢, associate professor, Department of Anatomy, Faculty of
Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
3Dr Drago Nedi¢, full professor, Department of Economics and Statistics, Faculty
of Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
‘Dr Ivana Bozickovi¢, associate professor, Department of Animal Nutrition,
Physiology and Anatomy of Domestic and Raised Animals, Faculty of Agriculture,
University of Belgrade, Belgrade, Republic of Serbia
*Dr Bogomir Bolka Proki¢, assistant professor, Department of Surgery, Orthopedy
and Ophtalmology, Faculty of Veterinary Medicine, University of Belgrade,
Belgrade, Republic of Serbia
*Dr Artur Osikowski, full professor, Department of Animal Reproduction, Anatomy
and Genomics, Faculty of Animal Science, University of Agriculture in Krakow,
Krakéw, Republic of Poland
'Dr Alexandru Gudea, full professor, Department of Anatomy, Faculty of
Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine
Cluj Napoca, Cluj Napoca, Republic of Romania
8Alina-Valeria Berlea, PhD student, Department of Anatomy, Faculty of Veterinary
Medicine, University of Agricultural Sciences and Veterinary Medicine Cluj
Napoca, Cluj Napoca, Republic of Romania
*Corresponding author: Ivana NeS$i¢, e-mail: inesic@vet.bg.ac.rs

Abstract

The roe deer (Capreolus capreolus) belongs to the deer family (Cer-
vidae) and the genus Capreolus. Due to the wild nature and diet of
deer, venison is most often obtained through deer hunting. In our
practice, the most frequent cases of illegal hunting were related to
the roe deer. The perpetrators hunt illegally in order to gain material
benefits by selling venison meat or obtaining expensive trophies of
these animals. In veterinary medicine, forensic DNA methods are used
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to identify biological material, such as the skin, hair or venison meat,
that is suspected to originate from a wild animal caught during a ban
on its hunting. In the absence of roe deer biological material, whole
bones or their parts with pronounced anatomical characteristics can
be used for forensic analysis. Knowing the anatomical differences of
bones between domestic and wild animals is one of the safe methods
for determining the species of animal.

The aim of this study was to describe the anatomical characteristics of
the deer femur and compare it with those of sheep, in order to deter-
mine the affiliation of the animal species. After the soft tissues were
removed, femurs were boiled, and after rinsing bones were placed in
3% solution of hydrogen peroxide (H,O,) for bleaching.

The investigations results showed the following: The roe deer femur
is on average 2.3 cm longer than the same bone in sheep; The body of
roe deer femur is strongly curved cranially, and in sheep it is slightly
curved; The caudal surface of the femur body in sheep has two rough
lines that were absent in the middle third in the roe deer femoral body;
Lateral surface of the greater trochanter of femur in roe deer is rough
and in sheep it is smooth; The trochanteric fossa in roe deer femur is
narrow and deep, while in sheep it is wide and shallow; On the distal
extremity of the roe deer femur the trochlea is shallower than in sheep;
On the lateral condyle of the trochlea, the popliteal muscular fossa in
roe deer is narrow and shallow and in sheep it is wide and deep. The
roe deer patella is on average 0.3 cm shorter and 0.4 cm narrower
compared to sheep. On the basis anatomical differences of roe deer
and sheep femurs, it can be determined with certainty which animal
species they belong to.

Key words: sheep, roe deer, femur, bones characteristics, forensics
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JIAKTOKOKO3A KAJIH®OPHHICKE ITACTPMKE
- [IPUKA3 CJIIYYAJA

Onusep Paganosuh', Bnagumup Panocasmesuh', Jumutpuje
[nmumwuh', Hemamwa 3gpaskosuh’

'Hay4Hu MHCTUTYT 3a BeTepuHapcTBo Cpduje, Januca Janynuca 14 11000 Beorpag,
Cpduja
*e-maw1: vladimiradosavljevic@yahoo.co.uk

Kparak cagpixaj

JlakToKOKO3a je 3HauyajHa dosect puda y3pokoBaHa Lactococcus garvieae,
jeoHUM Off HajBaXXKHUjUX DaKTEPHjCKUX IAaTOreHa puda, KOjU AOBOIU 10
BEJIUKUX TyOWUTaKa y MacTPMCKOj aKkBaKyJTypH. JIaKTOKOKO3a je moced-
HO 3HauyajHa 300r YMHKEHHLE Ja Ce IryOUIU 4YecTO jaBibajy Kajza pude
DNOCTUTHY KOH3YMHY BEJIMUMHY. L. garviede je HEMOKPETHA, HECIIOPYJ/IH-
pajyha, dakynTaTUBHO aHaepodHa, rpaM-TI03UTHBHA DakTepHja. bonect
je IpUCyTHa y MHOTHUM [IeJIOBUMa CBeTa U rnorabha pudy y akBaKyJITypH.
Y EBpomnwu, 1akTOKOKO3a KOJ Kaau(OpPHHjCKe MAaCTPMKE je MPUCYTHA Y
MInauuju, Utanuju, Benukoj bpuranuju, ®panuyckoj, [Mopryrany, I'pu-
koj, Hlnanuju, Typckoj, byrapckoj u Cpduju. bonect u3asvBa 3HayajHe
rydutke Ha Temmneparypama usHang 15°10. 3apakene pude ucnosbaBajy
pas3IMYNTE KIMHUYKE 3HaKe, Kao IUTO Cy aHOPEKCHja, ersodrajimuja,
MeaH03a, KOBYKTUBUTUC, TEUIKO KPBAapewe, MEPUTOHUTHUC, OTOK Cie-
3WHe M jeTpe. JIakTOkOKO3a Kanu@OpHHUjCKe MacTpMKe je yTBpheHa Ha
nacTpMcKoM pudwakxy y Cpduju cpenunom jyna 2021. rogune. Kon 0bo-
NeNnuX jeJUHKHU je yTBpheHa TaMHa MUTMEHTalMja KoXKe, ersodraamyc
U KpBapeme y OYMMa, Ca KyMYJaTHBHUM MOPTaIuTeTOM of oko 30%.
Y papy je mpukasaHa IojaBa JAKTOKOKO3€ KaTU(POPHHUjCKE MACTPMKE Y
CpOuju, uzonanuja u kapakrepusauuja Lactococcus garvieae u3 odosnene
KaIM(POPHUjCKE MACTPMKE.

KmyuyHe peun: JlakTokoko3a, Lactococcus garvieae, kanu@opHHjcka
nacTpmka

3axBanHuna: Pan je punaHcupaH on ctpaHe Munucrapcrsa IIpocsere,
HayKe W TEXHOJIOLIKOr pa3Boja penyonuke Cpduje (Yrosop Op. 451-03-
9/2021-14/200030).
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LACTOCOCCOSIS IN RAINBOW TROUT
- CASE REPORT

Oliver Radanovic!, Vladimir Radosavljevic'*, Dimitrije Glisic’,
Nemanja Zdravkovic!

Scientific Institute of Veterinary Medicine of Serbia, Janisa Janulisa 14, 11000
Belgrade, Serbia
*e-mail: vladimiradosavljevic@yahoo.co.uk

Abstract

Lactococcosis is a significant fish disease caused by Lactococcus garvieae,
one of the most important bacterial fish pathogens, causing high losses
to the trout aquaculture. The impact of lactococcosis is particularly
significant as losses often occur when fish reach market size. L. garvieae
is a non-motile, non-sporulating, facultatively anaerobic, catalase and
cytochrome oxidase negative, gram-positive coccus. The disease is
present in many parts of the world, affecting fish in aquaculture. In
Europe, lactococcosis in rainbow trout was reported in Spain, Italy, the
UK, France, Portugal, Greece, Spain, Turkey, Bulgaria and Serbia. The
disease causes significant losses at temperatures above 15°C. Infected
fish exhibit a variety of clinical signs, such as anorexia, exophthalmia,
melanosis, conjunctivitis, severe hemorrhages and congestion of blood
vessel, peritonitis, spleen and liver edema. The outbreak of lactococcosis
affecting rainbow trout occurred at a trout farm in Serbia during July
2021. The diseased fish showed dark coloration, hemorrhages and
exophthalmia, with the cumulative mortality around 30%. In this
paper, we present the outbreak of lactococcosis in rainbow trout in
Serbia, isolation and characterization of causative agent, Lactococcus
garvieae from diseased rainbow trout.

Key words: Lactococcosis, Lactococcus garvieae, rainbow trout

Acknowledgements: This work was funded by Serbian Ministry of
Education, Science and Technological Development (contract number
451-03-9/2021-14/200030).
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[IpenaBame 10 MO3UBY

XOPMOHH Y MJIEKY KPABA H IbUXOB YTHIAJ HA JABHO
3PABJBE

Hanujena Kuposcku', [Jparan Kuexesuh?, UBan Byjanau?, Jbydomup
JoBanosuh*, lyman bommwakosuh®, Cperen Henuh®, Xemko
Cnapojesuh’

!Ilp Janujena Kuposcky, penosHu npodecop, Katenpa 3a ¢usuonorujy u
duoxemujy, akynteT BeTepuHapcke MenulMHe, YHUBep3uTeT y beorpany, Cpduja
‘Ilparan Kuexesuh, nokropang ®BM YB, ,BerepuHapcko croyapcku neHtap” basa
Jlyka, Penybnuka Cpricka, bocHa u XepuerosuHa
3Ilp VBan Byjanan, Banpenuu mpodecop, Katenpa 3a Sonectu mankapa, dakynrer
BeTepUHApCKe MenuiiuHe, YHUBep3uTeT y beorpany, Cpbuja
‘IIp Jbybomup JosaHnoBuh, mouent, Karenpa 3a dusuonorujy u duoxemujy, daxymnrer
BETEpUHAPCKe MenuluHe, YHUBep3uTeT y beorpany, Cpduja
*Iyman bourmakosuh, noxropana, Katenpa 3a ¢gusuonorujy u duoxemujy, daxynrer
BETEpPUHAPCKE MeJuluHe, YHUBep3UTeT y beorpany, Cpduja
IIp Cpeten Hemuh, acuctent, Katenpa 3a omectu mamkapa, ®akynrer
BETEpPUHAPCKE MeJuluHe, YHUBep3uTeT y beorpany, Cpduja
"Ip Xemko Crnanojesuh, BUIIM HAy4YHU capamHuK, JY BeteprHapcku MHCTUTYT Pemydnuke
Cpncke ,JIp Baco Byro3an“, bawa Jlyka, Perybnuka Cpricka, bocHa u XeprieroprHa
*dani@vet.bg.ac.rs

Kpartak cagpxaj

Mrexo kpaBa je npBa XpaHa HoBopoheHuagu. CacTaB miieka 3Ha4yajHO
Bapypa 3aBUCHO OJ pace Kpasa, Kao U ¢pase nakrauuje. Ilopen macry,
NPOTEWHA, YIJbEHUX XUOpaTa, MUHEpPAJHUX MaTepHja U BOJE, MIIEKO
CaZipXX¥ ¥ DMOJIOLIKY aKTUBHE MaTEPH]e, Kao IITO Cy XOPMOHHU. XOPMOHHU
MJIEKA TOTUYY U3 KPBH, QJIM HEKH CE CHHTETHUILY Y CAMOj MJIEYHO] XKJIe3IU
Kpase. [lyro BpeMeHa Cy ce KOPUCTHIN Kao DMOMapKepy PENPOSYKTUBHOT
UM MeTtabonuykor craryca KpaBa. C 003MpOM Ha BHHUXOBY PasIUUYUTY
3aCTYIUbEHOCT y MJIEKY, MOCJIeIlUX rOJUHA Ce CBe Bulle odpaha makmwa
Ha MPUCYCTBO XOPMOHA Y KOH3YMHOM MJIEKY U BUXOBOM IOTEHLIUjas-
HOM yTHLajy Ha jaBHO 3apaske. To ce mpe cBera OJHOCH Ha CTEPOUAHE
XOPMOHE (€CTpOreHe, IPOrecTepoH, KOPTUKOCTEPOUE, aHIPOTEHE) allk
U TNPOJIaKTUH U HMHCYJIUHY CIW4YHEe GaKTope pacTa KOjH, YKOJIHUKO Cy
NPUCYTHU Y MIIEKY U3HAL ofipeheHUX TUMHTA, MOTY [Ja U3a30BY pasiu-
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YUTa MATOJOIIKA CTama Kon jbyau. C 0O3UpOM [a je MJIeKO U3y3eTHO
3aCTYIJbEHO Y WCXPaHM JbyIH, pe cBera HOBOpoheHuYanu, Jelre and U
OIpaciIuX, HEOTIXOOHO je OfpPefUTH HajMame J03BOJbeHe KOHIIeHTpalrje
y KOH3YMHOM MJIEKY HCIIOJ KOjUX XOPMOHH MPHUCYTHU y Mieky Hehe
HEraTUBHO YTULIATH Ha jaBHO 37[paBJbe.

KspyuHe peun: KpaBe, XOpPMOHH, jaBHO 3/IpaBJbe

HanomeHna: Pap je mogpxaH cpenctsuma MUHHMCTapCTBa IPOCBETE,
HayKe W TEeXHOJOWIKOr pa3Boja Penybdnuke Cpduje (Yrosop dpoj 451-
03-68/2022-14/200143)
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HORMONES IN COWS™ MILK AND THEIR IMPACT
ON PUBLIC HEALTH

Danijela Kirovski', Dragan KneZevi¢?, IvanVujanac®, Ljubomir
Jovanovi¢?, Dusan Bos$njakovi¢®, Sreten Nedi¢?, Zeljko Sladojevi¢’

Danijela Kirovski, PhD, Full professor, Department for Physiology and
Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Dragan Knezevi¢, PhD student FVM UB, ,Veterinary Livestock Center* Banja
Luka, Republic of Srpska, Bosnia and Herzegovina
3Ivan Vujanac, PhD, Associate professor, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Ljubomir Jovanovi¢, PhD, Assistant Professor, Department for Physiology and
Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Dusan Bosnjakovi¢, PhD student, Department for Physiology and Biochemistry,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
Sreten Nedi¢, PhD, Teaching assistant, Department for Ruminants and Swine
diseases, Faculty of Veterinary Medicine, University of Belgrade, Serbia
Dr Zeljko Sladojevi¢, Senior Research Associate, PI Veterinary Institute of the
Republic of Srpska “Dr. Vaso Butozan” Banja Luka, Republic of Srpska, Bosnia and
Herzegovina
*dani @vet.bg.ac.rs

Abstract

Cows" milk is the first food for newborns. Milk composition significantly
varies depending on breed, as well as lactation phase. Besides fat,
protein, carbohydrates, minerals and water, milk contains biologically
active substances, as hormones. Milk hormones originates from blood,
but some are synthesized in mammary gland. For a long period of time,
milk hormones were used as biomarkers of reproductive and metabolic
status of cows. Given its different content in milk, during last several
years more attention is given to presence of hormones in consumer
milk and their potential impact on public health. It is mainly related to
steroid hormones (estrogens, progesterone, corticoids, and androgens),
but also on prolactin and insulin like growth factors which, if present in
milk above certain limits, may cause various pathological conditions in
humans. Since milk is widely consumed by humans, especially infants,
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children, but also adults, it is necessary to determine lower limits for
hormones in milk, below which hormones present in milk will not have
a negative impact on public health.

Key words: cows, hormones, public health

Acknowlegement: The study was supported by the Ministry of Education,
Science and Technological Development of the Republic of Serbia
(Contract number 451-03-68/2022-14/200143).”
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Bosna-Vet doo je bosanskohercegovacka kompanija, sa sjediStem u Zenici.
Osnovana je krajem 1995. godine sa osnovnim ciljem uspostave kontinuiranog
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zdravlja ljudi, zivotinja, sigurnosti hrane i poljoprivredne proizvodnje. Preduzece
ukupno zaposljava 18 djelatnika, od toga magistra veterinarskih nauka,
magistra jedinstvenog zdravlja, 6 doktora veterinarske medicine, dva agronoma
i osoblje za tehniCku podrsku realizaciji djelatnosti. Pored sjedista, preduzece
raspolaze sa skladiStem veleprodaje i maloprodajnim objektom.

Djelatnosti preduzeéa podijeljenje su u sektore laboratorija i dijagnostike,
veterine i agronomije, $to podrazumijeva:

- veterinarske vakcine, serumi, lijekovi, dijagnostikumi

- veterinarski instrumenti, oprema i pribor

- oprema za laboratorijsku i analitiCku dijagnostiku

- sredstva za DDD

- zastupstva stranih kompanija

- ds sjeme, te€ni azot i oprema za vjestacko osjemenjavanje i unaprijedenje
stoCarske proizvodnje

Najvaznija zastupstva stranih firmi za Bosnu i Hercegovinu:

MSD, IDEXX, ELANCO, BAYER, KAESLER, HAUPTNER,
CONDALAB, ZOETIS, GOLASH PHARMA, INVESA, LEK, VEYX,
TREII, MINITUBE, MINDRAY, INTERHIGIENE




Krajinavet

VELEPRODAIJA
VETERINARSKIH LIJEKOVA

Jovana Ducica 44 a
BANJA LUKA
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Happy pet. Happy you.
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