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REZIDUE VETERINARSKIH LEKOVA,
PESTICIDI, TESKI METALI,
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HEMIJSKI RIZICI

Trovanje gliivama kupljenim na lokalnoj pijaci u Sapcu, Srbija
/ osoba hosptalizovano na odeljenju toksikologije

1 letalni ishod




Zabrana DDT; U.S. EPA (Environmental Protection Agency)
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SUDBINA KSENOBIOTIKA U ORGANIZMU LJUDI/ZIVOTINJA
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Fig. 1. Destination of toxicants in foodstuffs animal organism and risk for humans

Difuzija /aktivni transport

1.Hidroliza /oksidacija-
redukcija /CYP450
2.Konjugacija-"super familija’
proteina:uridindifosfatglukuro
noziltransferaza,
glutationS-transferaza,
sulfotransferaze



PO D E LA-ANEX I Direktive Saveta 96/23/EC

A. GRUPA A -SUPSTANCE KOJE IMAJU ANABOLICKO DELOVANIJE:
stilbent, derivati stilbena, antitireoidni agensi, steroidi (estradiol, progesteron,

testosteron) B-agonisti | ostala jedinjenja (nitrofurani,nitroimidazoli,
hloramfenikol)

B. GRUPA B-VETERINARSKI LEKOVI | KONTAMINANTI ZIVOTNE
SREDINE

B1.ANTIBAKTERIJSKE SUPSTANCE UKLJUCUJUCI SULFONAMIDE |
HINOLONE

B2.DRUGI VETERINARSKI LEKOVI: antihelmintici;kokcidiostatici;karbamati
| piretroidi;sedativi;nesteroidnianti-inflamatornilekovi;drugef armakoloski
aktivne supstance

B3.DRUGE SUPSTANCE | KONTAMINANTI ZIVOTNE SREDINE:
organohlorna jedinjenja, ukljucujuci i polihlorovane bifenile;organofosforna
jedinjenja;hemijski elementi(Pb,As,HgiCd);mikotoksini; bOje druge supstance



Rezidue

REZIDUE-KRAJNJI PROIZVODI HOTIMICNO UPOTREBLJENIH
MATERIJA U LANCU HRANE —ODRZAVANJE PROIZVODNUE,
LAGEROVANUJE, SVEZINA HRANE

REZIDUE-NE SAMO ORIGINALNO UPOTREBLJENE MATERIJE,
VEC | KRAJNJI PROIZVODI NASTALI KAO REZULTAT
BIOHEMIJSKOG RAZGRADIVANJA U BIOLOSKIM PROCESIMA
VEZANIM ZA TKIVA

REZIDUE VETERINARSKIH LEKOVA | REZIDUE AGROHEMIKALIJA
(PESTICIDI)



REZIDUE VETERINARSKIH LEKOVA

Farmakoloski aktivhe supstance; aktivhe supstance, nosac ili

razgradeni proizvodi i njihovi metaboliti —ostaju u tkivima
zivotinja, po administraciji leka

DOKAZIVANJE REZIDUA ANTIBIOTIKA U MLEKU -2 ASPEKTA:

1. TOKSIKOLOSKA -ALERGIJA, SELEKCIJA REZISTENCIJE, REDUKCIJA
SAPROFITSKE MIKROBIOTE LJUDI

2. TEHNOLOSKA SIGURNOST —INHIBICIJA AKTIVNOSTI BAKTERIJA

MLECNE KISELINE/ posebnoosetljivajogurtnakulturailactobacillus
acidophilus



REZIDUE VETERINARSKIH LEKOVA

VREME IZLUCIVANJA —vite faktora

Antibiotici za terapiju mastitisa krava v zasusenju
Aplikuju se u vime pred zasusenje krava

Ulina suspenzija/ visoka koncentracija antibiotika
Aktivnost u vimenu zadrzavaju oko 56 dana

Antibiotici za terapiju mastitisa krava v laktaciji
Aplikuju se u laktaciji

Vodena suspenzija/ niska koncentracija antibiotika
Period izlu¢ivanja mlekom oko 3 dana



RAZLOZI PRISUSTVA REZIDUA ANTIBIOTIKA U MLEKU

1) Muza lecenih krava

2) Iste muzne jedinice se koriste za muzu leCenih i neleCenih krava
3) Leci se jedna Cetvrt, a mleko iz ostalih ¢etvrti stavi u sabirni tank
4)Neznanje da su novo uvedene krave u proizvodnju leCene

5) Rezidue antibiotika u mleku krava na pocetku laktacije posledica su leCenja krava
u periodu zasuSenja

6) Nepostojanje (nevodenje) evidencije o upotrebi antibiotika
7) Nepoznavanje nacina upotrebe antibiotika

8) Slaba saradnja izmedu veterinara 1 proizvodaca mleka



Kako da se smaniji rizik nalaza rezidua antibiotika u mleku?

Pracenje uputstva za primenu leka 1 poStovanje karence

ObeleZzavanje leCenih Zivotinja 1 njihova odvojena muza u posebne kante
iIli sabirne bazene

Uspostavljanje programa za pracenje zdravlja zZivotinja

Sistem efikasnog prac¢enja upotrebe veterinarskih lekova na farmi
Obrazovanje svih osoba uklju¢enih u proces muze i leCenja krava
Uspostavljanje dobre saradnje izmedu veterinara 1 proizvodaca mleka

Upotreba “screening” testova za ispitivanje mleka leCenih krava



Na kom nivou treba ispitivati mleko na prisustvo rezidua antibiotika?

Sabirni bazen/ krava

Transportna cisterna



Na kom nivou treba ispitivati mleko na prisustvo rezidua antibiotika?

Idealno: ispitati mleko od leCene krave pre nego sto se stavi u
sabirni bazen.

U najveéem broju sluCajeva rezidue antibiotika u mleku nastaju
kao posledica greske pri muzi.



Faktori koji uticu na lazno pozitivnu reakciju skrining testa

Faktori v vezi sa:

.é

Skrining testom
-uslovi ¢uvanja testa
-nacin izvodenja testa

Mlekom
-somatske celije
-massti i proteini
-uzorak mleka



Pravilnik o veterinarsko-sanitarnimuslovima, odnosno opstim i posebnim
uslovima zahigijenu hrane zZivotinjskog porekla kao i o uslovima higijene
hrane Zivotinjskog porekla (SI. glasnik RS 25/11, 27/14), ¢lan 133, tacka 4.

Zivotinje od kojih se dobija mleko i kolostrum moraju
da ispunjavaju zdravstvene uslove,koji se odnose na

sledece:

-da Im nisu davane nedozvoljene supstance ili proizvodi;

-1l ako su Im davane dozvoljene supstance ili
proizvodi,period karence mora biti ispoStovan,a U
skladu sa posebnim propisima kojim se ureduje
monltorlng suspstanci | ndhOVIh rezidua u zivim
Zivotinjama I proizvodima zivotinjskog porekla



Pravilnik o veterinarsko-sanitarnimuslovima... ¢lan
135, tacka 5.

da se posebno oznace zivotinje podvrgnute leCenju, buduci da postoji
mogucnost prenosa rezidua supstanci 1 proizvoda za leCenje u mleko 1
kolostrum, a da se mleko 1 kolostrum, u slu¢aju leCenja Zivotinja, ne
upotrebljava za ishranu ljudi pre isteka vremena trajanja karence;



MRL (Maximum residue limit)

The maximum residue limit (MRL) is the maximum allowed concentration
of residue in a food product obtained from an animal that has received a
veterinary medicine or that has been exposed to a biocidal product for use
in animal husbandry.

The European Medicines Agency's (EMA) Committee for Medicinal Products
for Veterinary Use (CVMP) is responsible for recommending MRLs, which,
when adopted by the European Commission, become legally binding food
safety standards. EMA provides guidance on establishing MRLs and
submitting an application



https://www.ema.europa.eu/en/glossary/maximum-residue-limit
https://www.ema.europa.eu/en/glossary/committee-medicinal-products-veterinary-use
https://www.ema.europa.eu/en/glossary/cvmp

Maksimalne granice/nivoi rezidua antibiotika u mleku

(Maximum Residues Limits/Levels-MRLS)

EU - MRLs v ng/kg

Anfibiotik MRL Anfibiotik MRL Anfibiotik MRL
Penicillin 4 Chlortetracycline 100 Enrofloxacin 100
Penethamat 4 Doxycycline 100 Danofloxacin 30
Ampicillin 4 Oxytetracycline 100 Difloxacin 0
Amoxicillin 4 Tetracycline 100 Flumequin 0
Nafcillin 30 Marbofloxacin 75
Cloxacillin 30 100
Dicloxacillin 30
Oxacillin 30 Bacitracin 150
Cefecetril 125 Eryvthromycin 40 Baquiloprim 30
Cefalexin 100 Pirlimyein 150 Chloramphenicol 0
Cefalonium 10 Spiramycin 200 Clavulanic acid 200
Ceftiofur 100 Tilmicosin 50 Colistin 50
Cephapirin 10 Dapsone 0
Cephazolin 50 Lincomycin 150
Cefquinom 20 Gentamicin 100 Novobiocin 50

Neomycin 500 Rifaximin 60
Spectinomycin 200 Thiamphenicol 50
DH/Streptomycin 200 Trimethoprim 50




Antibiotic residues in bovine milk
Legislation from various countries
All data in pg/kg

_{5:;?:[“1’]"“ Mercosur | Canada | Japan | Australia i?r‘i‘é: 2 e’:f; 4 | USA | Switzeriand | Taiwan cT:-E:x ":'ET,"
R-Lactams

Penicillin 4 6 3 15 3 2 075" 4 3 4 4
Penethamat 4
Ampicillin 10 20 10 4 102 4 10 4
Amoxicillin 8 10 4 10 4 10 4
Nafcillin 5 30 30
Clavulanic acid 100 10 200
Cloxacillin 30 20 10 30 107 30 10 30
Dicloxagillin 10 30 30 30
Oxacillin 30 30 30 30 30
Cefacetril 100 125 125
Cefalexin 100 100
Cefalonium 10 20 20
CEfOpErEZOI"I 50 50
Ceftiofur 100 100 100 100 100 1007 100 100 | 100 100
Cefquinome 20 30 20 20
Cefuroxime 20 100

Cephapirin 20 30 10 10 207 10 10 60
Cephazolin 50 50
Tetracyclines 100 100 100 3007 100 100 | 100
Chiortetracycline 100 100
Doxycycline

Oxytetracycline 100 100 100
Tetracycline 100 100 100
Sulfonamides 100 100 100 100
Sulfabenzamide 10 10

Remark: in EU, USA and several other countries there is a list of pharmacologically active substances for which no maximum levels can be
fixed. In EU they are in the Annex IV of the legislation: Aristolochia spp. and preparations thereof, chloramphenicol, chloroform, chlorpromazine,
colchicine, dapsone, dimetridazole, metronidazole, nitrofurans (including furazolidone) and ronidazole.



Metode za dokazivanje rezidua antibiotika u mleku

Mikrobioloske

Enzimske kolorimetrijske metode

Receptor vezujuée metode
Hemijske metode

Imunoloske metode



Mikrobioloske metode

Inhibicija rasta test mikroorganizama

Test mikroorganizam Streptococcus thermophilus ili jogurtna
kultura.

Test mikroorganizam Geobacillus stearothermophilus.



Receptor vezujuci testovi

Varijanta ELISA (enzyme-linked immunosorbent assay) testa.

Specificna funkcionalna grupa antibiotika se vezuje za
imobilisana antitelq, ili za Sirok spektar receptora iz osetljivih
bakterija.

Dodaje se obelezeni antibiotik da bi se takmicio sa eventualno
prisutnim reziduama antibiotika iz mleka za vezivanije sa
imunoreceptoreceptorima.



Enzimske kolorimetrijske metode

Dokazivanje rezidua penicilina i cefalosporina.

Inaktivacija enzima B-laktamskim antibioticima.

B -laktamski antibiotici se vezuju za enzim
DD —karboksipeptidazu i inaktivisu ga.
DD —karboksipeptidaza razlaze substrat Ala-D-Ala.

Oslobodeni D-Ala se pomocu enzima D-aminokiselinske oksidaze
oksiduje u piruvatnu kiselinu vz stvaranje H,O,

H,O, oksiduje bezbojni redoks indikator koji menja boju u bledocrvenu
boju.

Ako mleko sadrzi rezidue penicilina i cefalosporina javlja se Zuta
boja.

Osetljivost metode 5 ppb.



Hromatografske metode

Gasna hromatografija (GC)
Tankoslojna hromatografija (TLC)

Tecna hromatografija pod visokim pritiskom (HPLC).



Pesticidi

Pesticidi ~ 600 supstanci
Herbicidi

Insekticidi (organohlorna jedinjenja, organofosforna
jedinjenja i karbamati)

Fungicidi
Limacidi

Rodenticidi



NOVA REZOLUCIJA O ZABRANI ANTIMIKROBNIH LEKOVA ZA
UPOTREBU U VETERINI NA DNEVNOM REDU EVROPSKOG PARLAMENTA
23.juna 2022. god.

Rrezoluciji Komiteta za zastitu okoline, javno zdravlje i hranu (ENVI)
Evropskog parlamenta (EP) o zabrani kolistina, makrolidnih antibiotika,
fluoriranih hinolona i cefalosporina 3. i 4. generacije u veterinarskoj
medicini je odbijena na plenarnom zasedanju EP 15.09.2021. god.

| ova druga rezolucija o zabrani primene antimikrobnih lekova u
veterinarskoj medicini odbacena v Evropskom parlamentu veéinom
glasova. Medutim ova vedina nije toliko izrazena kao na prvom
glasaniju.


http://www.vetks.org.rs/index.php/8-vesti/583-nova-rezolucija-o-zabrani-antimikrobnih-lekova-za-upotrebu-u-veterini-na-dnevnom-redu-evropskog-parlamenta-23-juna-2022-god

KONTAMINANTI ZIVOTNE SREDINE

TESKI METALI —upotreba sudova 3

od metala; zagadenje mleka 1z )—\5}%‘ .
=N\ E

okoline posledica kruzenja teSkih
metala kroz biosferu

L3 1 1 |
c

dPb
4dCd

» U organizam Zivotinje unosi se
kontaminiranim krmivom

» Mlekom se izluéuje mala koli¢ina
kadmijuma.

dHg

Figure 1: The heavy metal cycle, with heavy metals moving from the environment
(pollution) to the human body through the food chain.



ITPABUJIHU Ko MakCHUMAJIHO 103BO/bEHUM KOJUUYHUHAMA 0CTATAKA CpeACTaBa 32
3aIUTUTY OMJbA Y XPAaHHU M XPAHU 32 )KMBOTHH-€ M O XPAHU U XPAHH 32 )KUBOTHH>€
3a KOjy ce yTBphyjy MakcMMAJIHO 103BO/bEHE KOJIMYUHE 0CTATAKA CPeACTaBa 3a
3amuTuty Omsba' Ciay:xxkoenu riacuuk PC'", opoj 22/2018

PRILOG 5 MAKSIMALNO DOZVOLJENE KOLICINE ODREDENTH

KONTAMINANATA U HRANI | HRANI ZA ZIVOTINJE(mg/kg/L)HRANA

Namirnica Olovo | Kadmijum | Ziva Arsen
Mleko, termiCki obradeno mleko | 0,02 0,01 0,01 0,1
| mleko za proizvodnju mleCnih

proizvoda

Maslac 0,10 / 0,03 0,1
Tvrdi sir 1,00 0,10 0,03 0,1
Ostali proizvodi od mleka 0,40 / 0,03 0,1
Ostali proizvodi od mleka / 0,02 / /
osim maslaca




Organohlorna jedinjenja

POLIHLOROVANI BIFENILI (PCB) —jedinjenia

elementarnog hlora sa bifenilima; 209 homolognih izomera
(kongenera)

Dve grupe GIJBQ}/_{"‘ 7—C| ﬂl—{\ Hu,)—f:l

DIOXIN-LIKE PCB
NON-DIOXIN PCB

NALAZ: hidraulici, transformatori, prenosioci toplote, ulja za
gasne turbine, premazi plastiénih materija, boja za
kopiranije, lepkovi

IMPREGNACIONO SREDSTVO U STALAMA, SILOSIMA, ili
NA POSUDAMA ZA PRIHVAT MLEKA rani (PCDF)



ORGANOHLORNA JEDINJENJA

DIOKSINI-halogenovani aromaticni ugljovodonici
1. POLIHLOROVANI DIBENZO-P-DIOKSINI (PCDD) (75)
2. POLIHLOROVANI DIBENZOFURANI (PCDF) (135)

2,3,7,8-TETRAHLORODIBENZO-P-DIOKSIN (TCDD)
(197 6-Seveso-ltalija; 1998-Nemadéla-maslac)

a@gj@a
o e " ~c
-prerada organskih sirovina pri temperaturama 300 °C -

600 °C.



DIOKSINI

Nastaju kao proizvodi sagorevanja:

bolnickog otpadaq,

sagorevanja uglja, treseta ili drva
sporedniproizvodpribeljenjupulpepapirahlorom

Nastaju u prirodnim procesima:
vulkanske erupcije,
Sumski pozari



Putevi unosa dioksina u organizam coveka

Hranom — Q0%

Inhalacijom i perkutano  =—p 10%

Namirnice animalnog

porekla uéestvuju sa —p  90%

Mleko i proizvodi od
mleka udestvuju sa ——p  43,4%

liposolubilnapriroda dioksina — koncentrisu se u mle¢noj masti



TOKSICNOST PCB i DIOKSINA

PCB -International Agency for Research on Cancer (IARC); 2A grupa
(hemijske materije verovatno kancerogene za ljude)

najtoksi¢niji -2,3,7,8 tetrahlorodibenzo-p-dioksin (TCDD) -IARC grupa 1
(hemijske materije sigurno kancerogene za ljude)

Kljuéna uloga v toksikologiji —ARILHIDROKARBON (Ah) RECEPTOR

za analizu opasnosti i procenu rizika od unosa halogenih jedinjenja
primenjuje se faktor ekvivalentne toksi¢nosti (Toxic Equivalence Factors —
TEFs) koji predstavlja toksi¢nosti pojedinog kongenera u odnosu prema
standardnom toksinu

Jedinica za toksi¢nost -2,3,7,8 TCDD (60 000x toksigniji od KCN)
Problem dioksina aktuelizovan iz 2 razloga:

Razvoj analiti¢kih tehnika za dokazivanije
Smanjenje vrednosti za tolerantni dnevni unos(10 pg iTE/kg; 1-4 pg iTE/kg )



NMPABU/THUK o makcMmanHo A03B0/beHMM KONMYMHAMA OCTaTaKa cpeacTaBa 3a
3aWTUTY BU/bA Y XPaHU U XPaHU 33 XKUBOTUHE U 0 XPAHU U XPaHU 33 XKUBOTUHbE 33
Kojy ce yTBphyjy MaKCMManHoO 003BO/bEHE KOIMYMHE OCTaTaKa cpeacTaBa 3a
3awTUTYy 6Mma" Cnyx6eHu rnacHuk PC", 6poj 22/2018
Prilog 5 Maksimalno dozvoljene koli¢ine odredenih kontaminanata u hrani i hrani
za Zivotinie

Ojpemak 5. /Inokcusn n noauxiaoporanu 6ugennnan (PCBs)*)

MAKCHMAIHO 103B0/beHE KOJHYHHE

Cyma AHOKCHHA H JTHOKCHHA

Cyma PCB28, PCBS2,

anea HpexpamOexs npouseoa(’) Cy“l:i‘j;‘:;’;;c%‘]’; (Q1E105 camannx PCBs (WHO- | PCB101, PCB138, PCB153
-TEQ)() PCDD/F-PCB-TEQ)®") | and PCB180 (ICES-6)(")
Meco 1 npouseoad oa meca (ockM | I'oBena M oBaua 2,5 pg/g mactu(*?) 4,0 pg/g mactu(*?) 40 ng/g mactu(*?)
5.1. | jecruBux wmsmytpuua)  cnenehux | Kusune 1,75 pg/g mactu(*?) 3.0 pg/g mactu(*?) 40 ng/g mactu(*?)
AHMBOTHHbA(®); Cruma 1,0 pg/e mactu(*?) 1,25 pg/g mactu(’?) 40 ng/g mactu(*?)
5.2 JeTpa Kommeanx JKUBOTHISA W3 TAUKE 5.1(), ocum jerpe opaua u 0,30 pg/g Bnaxue mace 0,50 pg/g Bnaxue mace 3,0 ng/g Bnaxue mace
npou3BoJa NoGHjeHHX M3 jeTpe oBalla
5.3. JeTpa oBaua ¥ Npou3BoAH 100HjeHH 011 jeTpe oBaLa 1,25 pg/g BraxkHe Mace 2,00 pg/g BRaxkHe Mace 3,0 ng/g BnaxHe Mace
Meco pube n npoussoau pubaperea(™), ocum:
- U3JIOBJbEHHX jeryJea
- rpbase mane ajkyne (Squalus acanthias)
- CIIATKOBOJIHE WA ipoMHe BpcTe puba
5.4, - pubJbe jerpe 1 npousBona on pubise jerpe, 3,5 pg/g BnaxHe mMace 6,5 pg/g BnaXHe Mace 75 ng/g BnaxHe Mace
- pub/bHX yJba.
MakcHMaNHO J03B0JEEHA KOMIMYHHA 32 JbY CKApe MPHMEHY]E CE Ha Meco
U3 fojaraka/knewra u abaomena(®?), a y cliyuajy pakoBa U pakoBHMa
CIMYHUX Jbyckapa (Brachyura n Anomurg) Meco W3 KnemTa.
55 Meco M3N0B/BEHHX CNIaTKOBOIHHX puba, ocum AMAZPOMHHX B2[13,CTa puba 3,5 pe/a BIAKHeE Mace 6,5 pg/a RNAKHE Mace 125 ng/g BnakHe Mace
YIOB/BEHHX ¥ CIATKO] BOAM U NTPOKM3B0a A00HjeHux o ibux(-")
5.6. Mecq u3N0BJbeHe rpGaee Mane ajkyne (Squalus acanthias) v NpousBoIN 3,5 pg/g mavkHe Mace 6,5 pg/g mraskHe Mace 200 ng/g BaxcHe Mace
JNo0HjeHH 011 e
5.7. Meco jerymbe (Anguilla anguilla) v nporseoan n0GHjeHH O/1 e 3,5 pg/g BnaskHe mace 10,0 pg/g BnaskHe mace 300 ng/g BnaxkHe Mace
5.8. Pubsba jerpa v npon3BoaM on pubibe jerpe, OCHM yJba IPYTHX MOPCKHX ) 20,0 pg/g Brase mace(*) 200 ng/g Baaxkre mace()
opraHu3aMa M3 Tauke 5.9,
5.9, Pubma yma (ye uz tena pude, ybe U3 pudbibe jerpe U yiba U3 APYrux 1,75 pg/g macTu 6.0 pg/g macti 200 ng/g vacti
MOPCKHX OpraHi3ama) HaMeHhEHU 33 UCXpaHy JbYIH
5.10. | Cuposo maexo(®) u npoussoau on mieka(®), yrmwyuyjyhu macnan 2.5 pg/g mactu(*?) 5.5 pg/e macTu(*?) 40 ng/g mactu(*?)
5.11. | Kokowmwija jaja u npouzeoam ox jaja(®) 2.5 pg/e mactu(*?) 5,0 pg/e mactu(*?) 40 ng/g mactu(*?)
Macri crienelinx ["oBena W oBLE 2,5 pg/g MmacTH 4.0 pg/g MacTi 40 ng/g MacTH
5.12. HBOTHEbA- JKuBuHa 1,75 pg/g macTu 3.0 pg/e MmacTu 40 ng/g macTu
) Ceume 1,0 pg/g mactu 1.25 pg/g mactu 40 ng/g mactH

* Ne primenjuje se na hranu koja sadrzi < 2% masti.




IZLOZENOST LJUDI DIOKSINIMA

Generalna slabost i nagli gubitak telesne mase
Povedan rizik od ozbiljnih osteéenja koze
Hlorakne i hiperemija

Promena funkcije jetre i metabolizma lipida
Promena aktivnosti enzima jetre

Depresija imunog sistema

Promena v funkciji nervnog i endokrinog sistema
Teratogeni i fetotoksogeni efekat

Indukcija karcinoma jetre



RADIONUKLIDI

Istorijski:
Vindskeijl, Engleska 1957. god.
Cernobilj, Ukrajina, 1986. godina

Mlekom se izlucéuju radionuklidi:

Tritijum-3

Jod-131

Cezijum-137 (K)
(koncentrise se u surutki)

Stroncijum-90 (Ca)

(koncentrise se u grusu — siru)




RADIOAKTIVNOST MLEKA I MLECNIH PROIZYODA U SRBIJI
U PERIODU 2015 - 2016. GODINE

Suzana BOGOJEVIC, Trena TANASKOVIC, Jovana TLIC i Vesna ARSIC
Institut za medicing rada Srbije "D Dragonir Karvajovic”, Beograd, Srbija,
suzanahogorevic ] 3 mmail com, suzana.hagojevicld instituikarajovic.rs

SADRZAJ
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MIKOTOKSINI

300 mikotoksina/ 20 znaéajno sa gledista bezbednosti hrane
Aspergillus, Penicilliumi Fusarium

Naijcesée dokazani mikotoksini u hrani:aflatoksini (B1, B2, G1,
G2i M1), ohratoksin A, patulin, citrin, sterigmatocistin i
fuzarium toksini oznaceni kao fumonizini (B1, B2i B3),
zearalenon , T-2 i HT-2 toksini, nivalenol i deoksinivalenol



AFLATOKSINI

Aflatoksini —Aspergillus flavus i Aspergillus parasiticus

Sa gledista bezbednosti mleka i proizvoda od mleka najznaéainiii je
aflatoksin M1

BIOTRANSFORMACIJA
Presistemska eliminacija: aktivnost MO u buragu

Bioaktivacijo—AFB 1 hidroksilacijado AFM1u jetri, ulazak u sistemsku
cirkulaciju, izluéivanje mlekom

Konjugacijao—do glukuronskekiseline, Izlu€ivanjeputem zudi

KAPACITET BIOTRANSFORMACIJE—vedéi kod krava sa dnevnom
proizvodnjom od 40 L mleka; 6,2%



Mikotoksini

Mikotoksini znacainiji sa gledista bezbednosti hrane su
otporni na delovanje razliitih tehnoloskih procesa

Tokom procesa proizvodnje hrane plesni mogu da budu
unistene, dok toksini u najveéem broju slu¢ajeva ostaju u
hrani

AFINITET PREMA PROTEINIMA MLEKA — KAZEIN

AFM1 —u proizvodima od mleka u kolicini koja je za 2-5x
veca od koli¢ine u mleku



MIKOTOKSINI

AFB1 —hepatotoksi¢nost i hepatokarcinogeni efekat jasno
dokazani—grupal (IARC) —jedinjenja kancerogena za ljude

*AFM1 —grupa2B(moguéi karcinogen)» dokazana
genotoksi¢nost i kancerogenost -grupall

*ALARA PRINCIP (As Low As Reasonable Achievable)

*WHO maksimalni nive 0,5 pug AFM1 /kg;
EvropskaRegulativa(EC) No. 1881 /2006 0,05 pg AFM1 /kg

mleka;

infant formule-0,025 ug AFM1 /kg;



Aflatoksin M1

Pravilnik o dopuni pravilnika o maksimalno dozvoljenim koliCinama
ostataka sredstava za zastitu bilja u hrani i hrani za zivotinje i o

hrani i hrani za zivotinje za koju se utvrduju maksimalno dozvoljene
koliCine ostataka sredstava za zastitu bilja (SI. glasnik RS 28/ 11;

granicna vrednost aflatoksina M1 u mleku,termicki obradenom
mleku i mleku namenjenom za preradu u proizvode -0,05ug/kg

lzmeneistog pravilnika (Sl. glasnik RS 20/201 3)granié¢na vrednost
aflatoksina M1 u mleku

granicna vrednost aflatoksina M1 u mleku,termicki obradenom
mleku i mleku namenjenom za preradu u proizvode -0,5ug/kg



Aflatoksin M1

Izmeneistog pravilnika (SI. glasnik RS 72/14)

granicna vrednost aflatoksina M1 u mleku,termicki obradenom
mleku i mleku namenjenom za preradu u proizvode - 0,25ug/kg

Izmeneistog pravilnika (SI. glasnik RS 84/15)

granicna vrednost aflatoksina M1 u mleku,termicki obradenom
mleku i mleku namenjenom za preradu u proizvode - 0,05ug/kg

Izmeneistog pravilnika (SI. glasnik RS 35/16)

granicna vrednost aflatoksina M1 u mleku,termicki obradenom
mleku i mleku namenjenom za preradu u proizvode - 0,25ug/kg



IIPABHIIHHK
O U3MEHH ITPABHJTHHEKA O MAKCHMAJTHO JO3BOJBEHHMM KOJIMYMHAMA
OCTATAKA CPEJICTABA 3A SALITHTY BUJbA Y XPAHH H XPAHH 3A
KHBOTHIBE H O XPAHH M XPAHH 3A JKMBOTHILE 3A KOJY CE YTBPBYIY
MAKCHMAJIHO JO3BOJBEHE KOJIMYHHE OCTATAKA CPEJICTABA 3A

SALITHTY BHJbA
(Odjasweno v ,, Crvacdenom cracuuxy PC”, dpoj 81717 00 31. aszyema 2017, 200une)

Ynan 1.
Y IlpaBHnHHKY 0 MakCHMAIHO J03BO/BEHHM KOIHYHHAMA OCTaTaka cpeicTaBa
33 3alTHTY DHJBA ¥ XpaHH M XpaHH 33 JKHBOTHELE H O XpaHH H XPaHH 3a HHBOTHILE 3a KOJY ce
yrephy]y MakcMMallHO [03BOJEEHE KO/IMYHMHE oOCTaTaka cpejcTaBa 3a 3aluTHTy OMiba
(,,Cnyxbenn rnacuuk PC”, op. 29/14, 37/14-ucnpaska, 39/14, 72/14, 80/15, 84/15, 35/16,
Bl/16 w 21/17), y Ilpunory 4 - Makcumanio [o3po/beHe KolH4MHe ojpehenux
KOHTAMHHEHaTa Y XpaHH M XPaHH 3a RHBOTHISE GHIBHOI M AKHBOTHEsCKOT nopekia'”, Tnasa

1. MAKCUMAJIHO JO3BOJBEHE KOJIMUHHE OJPEBEHHX KOHTAMMHHEHATA,
Opemsar 2. MUKOTOKCHHH, nopoaessax 2.1. Adumarokcennn, tauka 2.1.14, konona M1,
opoj: ,.0,050™ samemyje ce Opojem: ,,0,257.

Ynan 2.
Ogpa] NpaBWIHHK CTYIa HAa CHAry Hape[Hor JaHa o]l JaHa o0jaB/bHBama Y
»Ciy#beHom rnacuuky Penybnuke Cpouje”, a npumemsyje ce o1 7. cenrembpa 2017. roauue
no 30. Hosembpa 2018. roauHe.

bpoj: 110-00-407/2014-09 MHUHHUCTAP
¥ beorpaay, 31. asrycra 2017. roaune

bpanucnas Hequmosuh



Pravilnik o maksimalno dozvoljenim koli¢inama ostataka
sredstava za zastitu bilja v hrani i hrani za Zivotinje i o hrani i
hrani za Zivotinje za koju se utvrduju maksimalno dozvoljene
koli¢ine ostataka sredstava za zastitu bilja

(SI. glasnik RS 22 i 90/18 od marta i novembra 2018.god)

a Sirovo mleko, termicki obradeno mleko i mleku za proizvodniju
mlecnih proizvoda

- do 30.novembra 2019. god. - 0,25ug/kg
- od 1.decembra 2019.god.- 0,05ug/kg
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BIOGENI AMINI U MLEKU | PROIZVODIMA OD MLEKA

Table 1-Chemical properties of biogenic amines encountered in dairy products and their producer microorganisms.

Amino acid
Biogenic amine Classification precursor Producing microorganisms of dairy relevance

Chemical structure

Histamine Heterocyclic/  Histidine Gram-positive bacteria: Streptococcus thermophilus Lactobacillus buchneri, Lactobocillus parabuchneri, Lactobacillus
maonoaming curvatus, lactobacillus helveticus, Lactobacillus sakei, Lactobacillus reuteri, Lactobacilius fermentum, Lactobacillus rossige,
Clostridium perfringens, Staphylococcus xylosus
Gram-negative bacteria: Morganella morganii, Klebsiella pneumonia, KI. oxytoca, Citrobacter freundii, Enterobacter
aerogenes, Enterobacter cloacae, Enterol r ge;ga vioe, Hafnia alvel, Serratia liquefaciens, Ser. marcescens, Serratio
liquefaciens Proteus vulgaris, Pseudomonas putrefaciens, Aeromonas hydrophila
Yeast: Debaryomyces hansenii

Tyramine Aromatic/ Tyrosine Gram-positve bacteria: Lactococcus loctis subsp. lactis, L. lactis subsp. cremoris, Str. thermophiles, Enterococcus faecalis,
monoaming Enterococcus foecium, Enterococcus hirge, Enterococcus durans, Lactobacillus brevis, Lb. curvatus, Lactobacillus divergens,

Lb. buchneri, Lactobacillus alimentarius, Lactobacillus plantarum, Lb. curvatus, Loctobacillus bavaricus, Loctobacillus
reuteri, Lb. sakei, Lactobacillus bulgaricus, Lactobacillus acidophilus, Lactobacillus bavaricus, Loctobacillus bifermentans,
Lactobacillus casei, Lactobacillus johnsoni, Lactobacillus parocasel subsp. paracase), Pediococcus spp., Sporolactobacillus.
Carnobacterium divergens, Carnobacterium gallinarum Carnobacterium piscicola, Leuconostoc mesenteroides

Gram-negative bacteria: Pseudomonas putida, Citrobacter freundii, E. coli, Hafnia alvel, Citrobacter broakii, Rooultella
ornithinolytica, E. gergovige, Ser. liquefaciens

Yeast: Yarrowia lipo

Phenyl ethylamine  Aromatic/ Phenylalanine Gram-positive bacteria: Lb. brevis, Carnobacterium divergens, Ent. foecalis, Ent. faecium, Ent. hirae, Bocillus cereus,
monoamine Staphylococcus spp.

Tryptamine Heterocyclic/  Tryptophan Lb. curvatus, Lb. bulgaricus, B. cereus, Clostridium sporogenes
mongaming

Cadaverine Aliphatic/ Lysine Gram-positve bacteria: Lb. brevis, Lb. curvatus, Lb. casei, Lb. paracasei
diamine Gram-negative bacteria: Pseudomonadaceae and Enterobcteriaceae (similar to putrescine below)
Yeast: Y. lipolytica

Agmatine Aliphatic/ Arginine Gram-positive bacteria: Ent. fecalis, B. cereus, B. subtilis
polyamine Gram-negative bacteria: Enterobacteria {e.g., E colj Klebsiella aerogenes, Salmonella Typhimurium), pseudomonads (e.q., Fs.
aeruginosa), and Aeromonas spp.

Putrescine Aliphatic/ Arginine? b Gram-negative bacteria: Lb. brevis, Lactobocillus acidophilus, Lactebacillus collinoides, Lb. brevis, La ctobacillus mali,
iamine lactobacillus paracollinoides, Lactobacillus fructivorans, Lb. curvatus, Lb. sakei, Lb. fermentum, Lb. lactis, Lactobacillus
paracasei, Lb. plantarum, Lactobocillus rhamnosus, Lactobacillus sanfranciensis, Enterococcus casseliflavus, Enterococcus
durans, Ent. faecalis, Ent. faecium, Enterococcus hirge, Leuconostoc mesenteroides subsp. mesenteroides, Leuconostoc loctis,
Str. thermophilus, Streptococcus mutans, Pediococcus parvulus, Pedicoccus pentosacews, Lactococcus lactis, Listeria
monocytogenes, Bacillus subtilis, Bacillus licheniformis, Bacillus cereus
Gram-negative bacteria: Escherichio coli, Escherichia fergusonii, Citrobacter freundii, Citrobacter braakii, Cronobacter
sakazakii, Enterobacter oerogenes, E. cloacae, Enterobacter georgovioe, Hafnia alvei, Klebsiella oxytoca, Klebsiella terrigena,
Mor. morganii, Pr. mirabilis, Pr. vulgaris, Providencia spp. Salmonello enterica, Serratia grimesii, Serratia liguefaciens,
Serratia marcescens, Yersinia enterocolitica, Pseudomonas @eruginosa, Pseudomonas ﬂgmns, Pseudomonas lundensis,
Pseudomonas luteola, Fs. putida, Fseudomonas agglomerans, Psychrobacter celer, Acinetobacter spp., R. ornithinolytica
Yeast: Y. lipolytica, Candida intermedia, Candida incospicua, Kluyveromyces marxiomus var. lactis, and Debaryomyces
hansenii, Soccharom cerevisige
Spermidine® Polyamine Arginine Corynebacterium sp., roides spp. Lb. plantarum, Lb. acidophilus, E. coli, B. subtilis, Enterobacter sp. E. coli, Fs. aeruginosa,
Str. mutans
Dairy-borne pathogens: Bacillus anthracis, Haemophilus influenzae, Salmonella Paratyphi, Salmonelia Typhi, Salmonelia
Typhimurium, Shigella boydii, Shigella sonnei, Shigella dysenteria, Shigella flexneri, g}repmmn: us preumonice,
Streptococcus pyogenes, Yersinia pestis, helocobacter pylori, Mycobacterium tuberculosis, Mycobacterium bovis
Yeasts: Soc. cerevisiae, Schysooccharomyces pombe, Sporomyces roseus, Candida albicans, Kluyveromyces lactis
Spermine” Aliphatic/ Arginine Gram positive bacteria: B. stearothermophilus, B. thermodenitrificans, B. acidocaldarius
polyamine Yeast: Soc. cerevisige, Candida albicans, Kluyveromyces lactis

DEKABOKSILACIJA SPECIFICNIH KATIONSKIH | AROMATICNIH AK
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SRPS EN ISO 8968-4:2016Mleko i proizvodi od

ME L A MI N mleka —Odredivanje sadrzaja azota —Deo 4:
Odredivanje sadrzaja proteinskog i neproteinskog
azota i izracunavanje stvarnog sadrzaja proteina
(referentna metoda)

9 Septembar, 2008 / Shangai Daily; infant formula Sanlu grupe; 2 563 mg/kg;
300 000 novorodencadi; 6 smrtnih slucajeva

“pet-food incident” —2004. (Koreja) i2007. (SAD) (gluten iz pSenice kontaminiran
melaminom uvezen iz Kine)

Upotreba melamina: sinteza melamin formaldehid smola u proizvodnji laminata,
plastike, premaza, komercijalnih filtera, lepkova i adheziva; i kuhinjskog posuda

TDI 0,2 mg/kg (deca); 8,6-23,4 mg/kg (40-120x TDI) NH

Table 2. Range of malamine levels detectad in various food products. Table 3. Reported number of children affected Hl HH

Product category Contamination range (mg/kg) No. of positive products by melamine in China (of 22.4 million patients /I.\ P

Powdered infant formula D.1-2563 72 scroensd) as of 1 Decamber 2008 {Chinasa 34 oy N NH,
Liquid milk and yogurt 06648 52 Ministry of Health 2006). . 4
Powedered milk products < 1=f, 196 i Parcantage

Frozen dairy products 4.4=G08 ] of reparted

Confectionary products 0.3=345.9 200 Statug Ma. £asas

Snack foods 0.5-54 17 Cases reparted 294,000 a0

Frazen processed foods 0.5-41 m Cases hospitalized 51,900 17.6

Amranium bicarbonate 334508 4 Hospitalized cases 51,0%8 174

Mondairy creamer 1.5-6,694 2 already discharged

Protein powder 38-83 2 Hozpitalized cases still 154 0.05

Dried egg powders and liquid egos 0.1=5 L] in garious condition

Whole eggs 28=47 4 Casas still in hogpital BE1 0.3

Anirnal feed 3.3=-21,000 7 Duaths B 0.002




Principal Melamine
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Figure 3| Possible mechanisms of melamine nephrotoxicity.
Melamine is the principal culprit in this disease, but several studies
in animals and humans suggest several susceptibility factors (see
text for details). Biopsy specimens from infants with this disease
have not been reported, but studies in animals have reported
several different pathologic sequelae. Melamine nephrotoxicity is
characterized by nephrolithiasis, acute kidney injury (AKI), or both.
Whether chronic kidney disease (due to repeated cases of
nephrolithiasis or due to AKI) occurs in humans is unknown.
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T ’
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nephrotoxicity in animals. (Left) Hematoxylin and eosin (H&E)
stain of kidney tissue from a cat with melamine-associated acute
kidney injury. Dilated distal tubule contains fragmented or
globular dense green melamine-cyanuric acid crystals (long
arrows). Note attenuation of the lining epithelium, wide
separation of nuclei (short arrow), and mitotic figure (arrowhead)
indicative of tubular epithelial necrosis and regeneration.

Bar =45 pm. (Right) H&E stain of kidney tissue from a dog with
melamine-associated chronic kidney disease. Large aggregates of
characteristic crystals distend a distal tubule. Tubular epithelial
cells (short arrow) partially cover the crystals, with plasma cells
(long arrow) in the fibrotic interstitium. Bar = 50 um. Adapted with
permission from Brown et al., 2007.7



PROCENA RIZIKA

Integracija 2 komponente:

1. U kojoj su meri ljudi izlozeni hemijskim
zagadivacima (“exposure level”)

2. Potencijal kontaminanata da dovedu do stetnog
efekta po zdravlje ljudi (identifikacija hazarda)



Toxicological Exposure assessment

evaluation
(S iood

Chemical
ﬁ) analysis
Sources
Key MOAEL > other
Uncertainty Food than food
factors consumption /

I Iirl L vﬁ#
Exposyung
Safety standard
for example, ADI = NOAEL/UFs \ /

Safaly assurance:
A Exposure = AD| el
Managemeant

A Exposure = AD| el = dacision

L: ]
L
L]

=]

Lewvals in

Figure 2 The =afety significance of contaminanis in foodsiufis is addressed through a comparison of exposure with safety standardsfolerable
levels such as the acceptable daily intake (ADI) value. Safety standards are derived by applying uncertainty factors (UFs) to a key no observed
adverse effect level (NDAEL) experimentally obfained in animals. The NOAEL is the dose at which no adverse effect was detected in the most sensi-
tive multiple-dose animal study. UFs take into accouwnt potential differences between humans and the test species, and the variability between human
individuals. Factors of 10 have often been used for interspecies extrapolation and human variability. Contaminant occurrence data and food consump-
tion models allow estimation of exposure. For specific contaminanis, additional sources of exposure (g.g., waler, air) have o be considered. There is
na safety concern when the overzll exposure is below the ADI, whereas if the ADI is exceeded, a refinement of the assessment is conducted. Usually,
the easiest way is to refine the exposure compaonent of the assessment through the use of more probable occurrence data and through the applica-
tion of more realistic consumption scenarios. Refinement of the safely standard may also be possible. In the case of the ADI, it would invalve
replacement of the default UFs by real values based on scientific data. If despite the refinement the ADI is sfill exceeded, risk management measures
to reduce exposure have to be planned. Safety-based guidance values for contaminants in milk and dairy products can be determined from the ADI.
Information on representative concentrations in food and the environment is used to estimate the proportion of the ADI that should be allocated to
milk and milk products. Safe levels in these products are then derived taking consumption data info consideration.



STETNO DEJSTVO STRANIH MATERIJA

Prihvatljivi dnevni unos -(ADI —Acceptable Daily Intake)

NOELx70

ADI=

Faktor sigurnosti

ADI= mg/dan

NOEL= mg/kg v Zivotinja

70= prosecna telesna masa konzumenta
Faktor sigurnosti (100 ili 1000)



PROCENA RIZIKA

Uncertainty Factors

 Default values:
UF =10, UF =10

interspecies human variability —

SPECIES O HUMAN
C/Q:?} DIFFERENCES : \ VARIABILITY
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PROCENA RIZIKA
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Figure 2. The BMD, and its lower bound (BMDL), defined as corresponding to an excess risk
of 5%. The dose-response relationship 1s described by the log-logistic model. Incidence data on
cleft palate observed mice fetuses following maternal exposure to 2 3 7 8-tetrachlorodibenzo-p-
dioxin (TCDD) 1s used as basis (data from Bimbaum ef al., 1989). The no-observed-adverse-
effect level (NOAEL) and the lowest-observed-adverse-effect level (LOAEL) are 6 and 12

no'kg bw, respectively.



/" PRAVILNIK O UTVRPIVANJU PROGRAMA SISTEMATSKOG
PRACENJA REZIDUA FARMAKOLOSKIH, HORMONSKIH | DRUGIH
STETNIH MATERIJA KOD ZIVOTINJA, PROIZVODA ZIVOTINJSKOG
POREKLA, HRANE ZIVOTINJSKOG POREKLA | HRANE ZA ZIVOTINJE
(S.G. RS, BR. 91/2009)

REZULTATI MONITORING PROGRAMA w
REPUBLIKE SRBUE

2004 - 2015
3 000 uzoraka godisnje / 10 000 ispitivanja

*A grupa

Bez pozitivnih uzoraka, izuzetak
HLORAMFENIKOL — brojleri — izolovan slucaj

* B grupa

ANTIBIOTICI - junad/svinje — nepostovanje karence
KOKCIDIOSTATICI — brojleri - unakrsna kontaminacija hrane
KADMIJUM - akumulacija u iznutricama starijih grla (konji)

KADMIJUM, OLOVO, ZIVA - divljaé



RASFF

(Rapid Alert System for Food and Feed- cuctem 6p3or y36yrurBara 3a XpaHy M XPaHy 3a XKUBOTUHE)

“Op cTpaHe cuctema 3a 6p3o obasewTaBakbe EBpoONcKe yHwuje
/RASFF, 9. aBrycta 2021.rogmuHe, pobunn cmo obasewTere 6p.
2021.2966 kao gopaTtHy mHbopmaumjy, 6p. 71, Aa TONUHr maca
KOja Cce KOPMUCTM 3a NpouU3BOAKY CNlagonena, YBeXeHa U3
LLinaHunje, caapxu ctabunmsaTtop ca etmneH okcmaom ,LYGOMME
FM 4605% wn3Hag [03BO/bEHUX TFPaHUUA, NOpekaom n3 Typcke.
Mpounssohay y LLnaHuju je ,Froneri Iberia SL“, a anctpnbyrtep m3
Hemauke, ,,FRONERI IceCream Deutschland GmbH“. bpoj nota je
2D-121-50, Konnumuu og 105 kg, pok Tpajarba 31.12.2023.roanHe.
PU3KMK HMje gePpmnHMUCAH Kao ONACHOCT No 34paB/be /byau.

YBe3eHa KO/IMYMHA OBE CMNOPHE CUPOBUHE MOBYYEHA je M3 Aa/be
npousBoAr-e cnagonen.”

* (Primeri peuzeti sa sajta Ministarstva poljoprivred, vodoprivrede i
Sumarstvae RS- www.vet.minpolj.gov.rs)



Moctynajyhu no npunjasu - peknamauujmn noTpoLlaya, a y Be3m HeageKBaTHOr KBaanTeTa npoussoaa - ,,MNMN10C
AYroTpajHo MNeKo,2,8 % mnedyHe mactu Koju je y Penybanky Cpbujy yBEKEH U KYN/bEH Y TPrOBUHCKOM J1aHLLY,
,2Anan”,

BeTepnHapcKa MHCNEKuMja je U3BpLUNAA BaHPEAHM MHCMEKLWJCKM HAA30p Y CeaULUTY TPrOBUHCKON NaHLA
LJINONY y unmy naeHTMdMKaumje CNopHOr NPoM3BO4A M HEroBOr NoBAaYeHa ca TpPXUwTa Penybnunke
Cpbuje. YTBpheHo je Aa je cnopHM Npoun3BoA, 03HA4YeH Kao cepuja (J/IOT) FEO5, Hajbosbe ynoTpebutn ao:
19.10.2021. rognHe. BeTepmHapcKa MHCMEKUKja je ogmax Hapeauna nosnavyerbe CBUX KOAMYMHA OBOT
NOTa, n y cknagy ca pelwerem BeTEPUHAPCKE MHCMNEKLNje, CBe NOBYYEHE KOIMYMHE CYy Nog HaA30pOM
BETEPUHAPCKE MHCNEKUMje ycKnaguwTeHe n obesbeheHe y LeHTPANHOM MaraunHy TProBMHCKOF NaHLa
C2ANONY UcTom npuavMKom je M3BpPLUEHO Y30pKOBake paan nabopaTopujcKor McnuTuBarba, CMOPHOT
npounssoaa — J10Ta ca pokom ynoTtpebe 19.10.2021. roamHe. Pe3yntatom nabopaTopujcKkmMx NCNNTUBAHA,
noTepheHo je Aa MCNUTMBAHM NPOM3BOA, HWUje ycaraweH ca MNpaBUAHUKOM O KBAa/JUMTETY NPOM3BOAA Of,
MAeKa 1 ctapTtep Kyatypa (,,Cn. rmacHuk PC“ 6poj 33/10, 69/10, 43/13 — ap. MpasunHuk u 34/14, Te pa
CXOAHO HaNa3y He UcnyHaBa yCNoBe NponucaHe YiaHom 26. 3akoHa o 6e36eaHocTn xpaHe (,Cn. rmacHuK
PC” 6poj 41/09 1 17/19) n nomeHyTMM MNpaBUAHUKOM. BeTepmHapcKa MHCNeKUMja je ogmax no gobujarby
obaBewTera O MNPOM3BOAY HeEaAeKBAaTHOr KBa/JMTETa, OPraHM3oBana W CNpoBena [ABOAHEBHMU
MHCNEKUMjCKN Haa3op Koa cybjekta y Penybamum bocHun n XepueroBmHmu, Koju 3a pobHy mapky ,,MN10C“
(MnAnN) npoussoan AyroTpajHO maeko. Tom NpUAMKOM je yTBpheHo Aa je 360r TexHW4YKe rpellke y
codTBEPY KOjU yNpaB/ba CUCTEMOM MyHEHA CTEPUIHOT MJIEKA, AOLWN0 A0 OTBapaka BEHTMIA Ha TaHKY 3a
nykere MNeKa, Te Aa je y nocnearnx 30 muHyTa nymwema (21.06.2021, y nepuoay og 21.35 go 22.00)
AOLWN0 00 Mellakba CTEPUIHE BOAE Ca MJIEKOM, Te A3 je TaKBO MIEKO NMOMELLUAHO €a BOAOM NYHEHO Y
ambanaxy y HaBegaeHoM nepuoay oa oko 30 muHyTa (oko 2.500 - 3.000 nuTtapa). C 063upom aa ce pagu
0 cTepunHoj Boau, yTBpheHo je Aa HMUje AOWNO0 A0 KOHTaMMHauuje npou3Boga, Te Aa He NOoCToju
OMacHOCT MO 3A4paB/be NOTPOLUAYA KOjU CY, EBEHTYa/IHO, KOH3YyMUpaaAn CNOpHU Npoussoa. [octynajyhu
no MNPUHUMNY NPenoCTPOXKHOCTU, a Yy CKAaay ca 3akoHOM o 6e3begHocTn xpaHe, MWHWUCTAPCTBO
nosbonpuepese, LWyMmapcTea 1 Bogonpuepee — Ynpasa 3a BETEPUHY, je CTaBWAA BaH CHare cBe 403BOJe,
OAHOCHO oaobpera 3a yYBO3, U3 NpeaMeTHOr objekta, Ao aobujarba rapaHumMja oA, cTpaHe HaaNexKHor
opraHa Penybnunke bocHe u XepueroBuHe, Aa CYy YOYEHM HeAOCTaUM OTKAOHEHM Te [a Ce OBaKBMU
cnyyajeBu Hehe noHaB/baTU.



Hana 12.08.2021. roanHe BeTepUHAPCKA MHCMNEKuuja je cnposena

BAaHPEAHU MWHCMNEKUUjCKM HaA30p Yy AUCTPUOYTUBHOM MarauuHy
YBO3HMKA KOH3epBU TyweBUHE Yy macamHosom ymy ,RIO MARE?
npounssohaya Bolton FOOD S.P.A. u3 Utanuje.

Hapgs3op je cnpoBedeH y CcKaaay ca aHa/ZIM30M PU3MKA 3aCHOBAHO] Ha
Ha/s1a3y onn/baka meTanay oBom npoussoay y P. XpBaTCKoj.

JTabopaTopmnjcKOM aHaNM30M TMOMEHYTUX KOH3EPBU PaA3TNYNUTUX

JIOTOBa OLEHEHO je Aa Y OBOM MPOU3BOAY HEMA NMPUMECA CTPAHUX
maTepuja 1 ga je uctn 6esbenaH 3a UCXpaHy byam




Hvala na pazn
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