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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
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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
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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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