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[TpenaBame 10 MO3UBY

IMPUCYCTBO PE3UOYA TETPAUUK/INHA Y M/TUJEKY KAO MOI'YRH
PHU3HUK I10 30PABJBE JbYJHU

bumana [IERAHALY, Jparo HEJWR?3, bojan T'OJIUR*

1 np bumana Ilehanal HayyHu capagHuk, JaBHa ycTaHOBa BeTepuHapCcku HHCTUTYT

Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
2 np Jparo Hepuh penosuu npodecop, JaBHa ycTraHoBa BeTeprHapcky HHCTUTYT
Penydnuke Cpncke ,JJp Baco Byto3an“ bawa Jlyka, bamwa Jlyka, bocHa u Xepuerosuna
3 np Oparo Henuh pepoBuu mpodecop, YHuBep3uret y beorpany, ®axynrer BeTepuHapcke
menunune, beorpan, Cpbuja
4 np bojan l'onuh cneu. gp BeT., BUILK HAyYHU capafHUK, JaBHA ycTaHOBa BetepuHapcku
uHctuTyT Penybnuke Cprcke ,JIp Baco byro3an” bamwa Jlyka, bawa Jlyka, bocHa u
XepueropuHa
* KopecnogentHu aytop: Biljana Pecanac, biljana.pecanac@virs-vb.com

Kparak cagpxaj

30or cBoje BUCOKE OHMOJIOIIKE W MENULIMHCKE BPHUjENHOCTH, MIIHJjEKO W MIIHjEYHHU
IPOU3BOJH CYy BUCOKOKBAJINTETHE HAMUPHULIE KOj€ Cy BEOMa YECTE y JbYICKOj UCXPaHH.
[Ipahemwe u npoujeHa 3paBCTBEHEe UCIPABHOCTH OBUX HAMHUPHHUILIA je BEOMa CII0KEHO
Y O]l IPECYIHOT 3Hayaja 3a 3alITUTY 30paBiba JbYIU.

Y nujenom naHLy NPOU3BOIKBE XPaHe KUBOTUHCKOT IOPHjEKIa KOPUCTE C€ Pa3IuuHTe
(hapMaxoIOIKY aKTUBHE CYICTaHIle, a YyecTa ynorpeda aHTUMUKPOOHUX JIMjeKoBa Y
KJIMHUYKO] MPAaKCH Ha CTOYapCKUM ¢dapmama H3asuBa I0jaBy HUXOBUX pe3unya y
Ppa3UuUTUM [OpexpamMmOeHUM MpPOU3BOOUMA, YK/by4dyjyhu MIHjeko W MIiIHjeuHe
IIPOU3BOJE.

3a mpeBeHIUWjy U Cy30ujame MaCTUTHCA W3a3BAHOT MATOTEHWMaA, TETPALUKINHU Ce
Hajuyemwrhe KOPUCTe y MIIMjEYHOj MHIYCTPHUjU 300T HUCKE LIMjeHe W IIUPOKOT CIeKTpa
IjenoBara. Y NWhY 3allTUTe 37paB/ba TMoTpoliavya W ode3djehuBawma ycioBa 3a
HECMETAH IPOMET KUBOTHHA U IIPOU3BOJA XKUBOTHICKOT NIOPHjeKIa, ToCedHO JaHac y
yCI0BUMa HWHTEH3WBHE IIPOU3BOAKE XpaHe, KOjy NpaTH ynoTrpeda pasIuduTHX
BETEPHUHAPCKUX JIUj€KOBA, HEONXOHA je KOHTPOJIa pe3uslya y MIHjeKy.

Y cxnany c ogpenbama Onjiyke O MOHWUTOPHHIY pe3upya oIpeheHHX CYINCTaHUH Y
KUBUM JKUBOTHHAMa M IPOW3BOAMMA KUBOTUKBCKOT nopujexna (Cmyx0eHu IrimacHUK
Bocue u Xepuerosune, dp. 1/04, 40/09, 44/11), a 3a CBpXy KOHTpOJIe pe3uya y }KUBUM
KUBOTHHAMa U y IPOU3BOJUMA KMBOTUCKOT TIOPHjeKsIa, JOHOCHU Ce IuiaH npahewa u
KOHTpOJIe Pe3uaya, a KaKko je HaBOJeHO Y OMIyLIH, CBpXa IJIaHa je TPOBjEpUTH [Ia iU Ce
3a0pameHe CyIlCTaHLle KOPHUCTE y TPETMaHy >XUBOTHHA Ha TEpPUTOpHju bocHe u
XepuerosuHe W Ja /M Ce MOLITyje KapeHUa Jdjeka, Te Aa JU Cy npoHaheHu
KOHTaMUWHAHTH, a CBE Y JU/bY 3alUTHUTE 3[paBsba OTPOLIAYA.

KoHTposia ¥ OljjeHa ycaraalleHOCTH KOJWYWHE TEeTPAlUKINHA BPIIM C€ HAa OCHOBY
neHUHUCAaHUX MAaKCUMAJTHO JTO3BOJbeHUX KOJIMUMHA Pe3ujlya OBUX cymncTaHiu (MIIK)
npeMa I[IpaBUJIHUKY O MaKCHUMaJHO [I03BO/bEHMM KOJWYHMHaMa (apMaKoJIONIKH
aKTUBHUX CYIICTAHIIM Y TTPOU3BOJIMMA KHUBOTHUECKOT nopujekia (CmyxdeHU TIacHUK
Bocue u Xepuerosuse, op. 84/22) npema cipenehoj tadenu:
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Terpauuxnus (TLT)

CylnCTaHUuje

Cyncrannuja Mapkep pesupmya MIK (pg/kg)
CyMa OCHOBHE 100
?(S%E[’EGTD&HHKJ‘[I/IH Cyncranmmje
U BEHOT 4-enumepa
CyMa OCHOBHE 100
?6<1QET)eTpauHI<HHH Cymcranmje
U BEHOT 4-enumepa
CyMa OCHOBHE 100

U BEHOT 4-enumepa

He cmuje ce mpumjemnrBaTH
33 )KMBOTHIBE YHjH CY
MIIMjEKO HaMUjEHBEHH

JBY[CKOj IPEXpaHu

Hoxcunukiaud (J1T) -

Y norneny MakCHMalHO [0O3BO/beHE KOJMWYMHE pe3unya (apMaKOIOMKH aKTUBHHMX
CYIICTaHIM, MpemMa KiacupUKaUuju, JOKCULMKINH Clafa y rpymy 3adpameHux 3a
INPUM]jEHY Ha XUBOTUBAMA KOje Ceé KOPUCTE Y UCXPaHU JBYIH.

Llwp ucTpaxuBama je a ce YTBPAU KOJIMYMHA TETPAUMKIVHA Y MIMjEKY U [a CE Ha
OCHOBY yCarlalleHOCTH Pe3yJiTaTa ca NMPONUCAHWM BPHjENHOCTUMA YTBPOH a JU je
IpPUMjEHa TeTpaUMKINHA KON >KUBOTHHA HAMWJEHEHUX 3a HUCXpaHy JbyOou Owia
IPaBUIHO CIIPOBENEHA.

Ciyx0eHO y30pKOBame MiHjeka 00aB/bEHO je MpemMa TONULIBEM IJIaHYy MOHUTOPHHTA
U KOHTpose pesnpya y buX y cxmamy ca cTpaTerdjom y3opkoBama. McnutuBame je
oDaBspeHO y epuony on janyapa 2016. no maprta 2023. ronvne 1 yKynHO je 840 y3opaxka
KpaBJber, OBYjer U KO3jer MiHjeKa TeCTUPAaHO Ha MPUCYCTBO TETPALMKIMHA Kao LITO je
IIPUKa3aHo y Tadenu:

l'oguHa YkynaH 6poj Op yxymnHor dpoj bpoj
y30paka Kpasise Kosje Osuyje y30paka
MIHjeKa MIIMjeko | MIHjeko | Midjeko | H3Ham MIK
2016. 138 128 7 3 -
2017. 137 120 12 5 -
2018. 85 75 5 1 -
2019. 135 122 12 1 -
2020. 136 122 10 4 1
(tetraciklin)
2021. 61 60 1 - -
2022. 140 123 11 6 -
2023. 8 6 - 2 -

3a cBpXe KOHTpOJie pe3ulya ofipeheHnx CymncTaHIM yHje je KOpUIlTehe 3adpambeHo Win
HUje 0onoDpeHo, HajMama 3axTjeBaHa IpaHHLla YYMHKOBUTOCTH H3BERDE MeTone ce
KOPHUCTH Kao pedepeHTHa Tauka 3a Mpeay3umare Mjepa, de3 o03upa Ha TeCTUpaHY
MaTpuLy y ckiaagy ca [TpaBWIHHKOM 0 IPOBOhewy aHATUTUUKUX METONA U TYMaudewy
pesynrara (Cnyxbenu rmacauk bocHe u Xepuerosuse, op. 95/10).

OnpehuBame mpuUCyCcTBa pe3uflya TETPALUKIWHA y MIIHjeKy CIPOBENEHO je MeTONOM
TeyHe Xpomartorpaduje ca MaceHoM crnekTpomerpujom (LC-MS/MS)- cemu-
KBAaHTUTAaTUBHU OPUjEHTALlMOHHU HUBO, @ Y CIy4yajy CYMBHBOT pe3yiTaTta noTephyje ce
KOH(PUPMATUBHOM METOJOM.
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Pesyntatd moka3syjy [n1a je, OCMM Yy jeJHOM CIy4dajy y KojeM je ToTBpheHa
HeycaraaluleHOCT Hajla3a TeTpPAlMKIWHA W3Ha NPONHCaHe MAKHWCMAHO J103BOJbEHE
KOJIMYKHE, TPUMjeHa TeTpalMKINHA KOJ XUBOTHIA HAMUjeHEHUX 32 UCXPaHy JbyIou
Owia mDpaBWIHO CHPOBENEHa, TMOLITOBAHO je MPOMHCAHO BpUjeMe 3afAprKaBamba
aHTHOMOTHKA, TAaKO [1a 3IPaBsbe JbYAH HUje OWIO 3HAa4YajHO YTPOKEHO.

KipyuHe pHjeuyH: CHPOBO MIIMjeKO, pe3unye, TeTPauuKINHY, 31PaBibe JbyoH
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Lecture by invitation

PRESENCE OF TETRACYCLINE RESIDUES IN MILK AS A POSSIBLE RISK TO
HUMAN HEALTH

Biljana PECANAC ', Drago NEDIC?3, Bojan GOLIC*

1 Dr. Sci. Biljana Pecanac, Research Associate, Public Institution Veterinary Institute of
the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and
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2Dr. Sci. Drago Nedi¢ Full Professsor, Public Institution Veterinary Institute of the
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3 Dr. Sci. Drago Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary
medicine, Belgrade, Serbia
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Abstract

Due to their high biological and medicinal value, milk and milk products are high-
quality foods that are very common in the human diet, so monitoring and assessing
the healthiness of these foods is very complex and of crucial importance for the
protection of human health. Various pharmacologically active substances are used in
the entire chain of food production of animal origin, and the frequent use of
antimicrobial drugs in clinical practice on livestock farms causes the appearance of
their residues in various food products, including milk and dairy products.

For the prevention and control of mastitis caused by pathogens, tetracyclines are most
often used in the dairy industry due to their low cost and wide spectrum of action. To
protect the health of consumers and ensure the conditions for the smooth circulation
of animals and products of animal origin, especially today in the conditions of
intensive food production, which is followed using various veterinary drugs, it is
necessary to control residues in milk.

In accordance with the provisions of the Decision on monitoring residues of certain
substances in live animals and products of animal origin (Official Gazette of Bosnia
and Herzegovina, no. 1/04, 40/09, 44/11), and for the purpose of controlling residues
in live animals and products of animal origin, the residue monitoring and control plan,
and as stated in the decision, the purpose of the plan is to check whether prohibited
substances are used in the treatment of animals on the territory of Bosnia and
Herzegovina and whether the withdrawal period of the medicine is respected, and
whether contaminants were found, all with the aim of protecting the health of
consumers.

The control and assessment of the compliance of the amount of tetracycline are
carried out based on the defined maximum allowed amounts of residues of these
substances in products of animal origin (MDK) according to the Rulebook on the
maximum allowed amounts of pharmacologically active substances in products of
animal origin (Official Gazette of Bosnia and Herzegovina, no. 84/22) according to
the following table:
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Substance Marker analyte MIK (pg/kg)
Chlortetracycline (CTC) the sum of t.he ba51p substance 100
and its 4-epimer
. the sum of the basic substance 100
Oxytetracycline (OTC) and its 4-epimer
the sum of the basic substance 100

Tetracycline (TC) and its 4-epimer

It must not be used
for animals whose
milk is intended for
human
consumption

Doxycycline (DC) -

Considering the maximum allowed amount of residues of pharmacologically
active substances, according to the classification, doxycycline belongs to the
group prohibited for use on animals that are used for human consumption.

The aim of the research is to determine the amount of tetracycline in milk and
based on the compliance of the results with the prescribed values, to determine
whether the use of tetracycline in animals intended for human consumption was
properly carried out.

The official milk sampling was carried out according to the annual monitoring and
residue control plan in Bosnia and Herzegovina and in accordance with the
sampling strategy. The test was conducted in the period from January 2016 to
March 2023, and a total of 840 samples of cow's, sheep's, and goat's milk were
tested for the presence of tetracycline, as shown in the table:

Year Total number of From total number Number of
milk samples Cowmilk | Goat milk | Sheep milk samrilAeS Iaibove

2016. 138 128 7 3 -

2017. 137 120 12 5 -

2018. 85 75 5 1 -

2019. 135 122 12 1 -

2020. 136 122 10 4 1 (tetracycline)

2021. 61 60 1 - -

2022. 140 123 11 6 -

2023. 8 6 - 2 -

For controlling the residues of certain substances, the use of which is prohibited
or impermissible, the minimum required efficiency limit of the method is taken
as a reference point for taking measures, regardless of the tested matrix, in
accordance with the Rulebook on the application of analytical methods and
interpretation of results (Official Gazette of Bosnia and Herzegovina, no. 95/10).
The determination of the presence of tetracycline residues in milk was carried out
using the method of liquid chromatography with mass spectrometry (LC-MS/MS)
at the semi-quantitative orientation level, and in the case of doubtful results, it
was confirmed by a confirmatory method.

The results show that, except for one case in which the non-compliance of
tetracycline findings above the prescribed maximum allowed amount was
confirmed, the use of tetracycline in animals intended for human consumption
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was properly carried out and the prescribed antibiotic retention time was
respected, so that human health was not significantly threatened.

Key words: raw milk, tetracyclines, residues, human health
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