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3AXBAAHNWLIA

KeAaum A2 mM3pasuM HCKPEHY 3aXBAAHOCT CBOM MEHTOPY, BEAHKOM IOCHOAMHY, Ipod. Ap Hehewky
Kapabacuny, na HeceOMIHO] IOAPIIIIN, YCMEPABAY M IIPE CBEra CTPII/SCHY, HE CAMO TOKOM H3PaAE
AOKTOPCKE AHCEpTaIlfje, HErO KPO3 IIEAOKYIIHH HCTpaKuBadkd IyT. 3axBasyjyhm Bama mayumx cse

IIITO CaM HayMHO.

[Tocebny 3axBanHOCT Ayryjem Ap Bojanu banosuh ‘Bepu, mentopy 2, Ha u3ydaBamy (pHHE, MOACKYAAPHE
OmoAormje, ycMepaBamy M HECCOMYIHOM ACAEEY 3HAama H  HCKyctBa. Haaam ce aa he ce
OHoNHMOPMATHYKA M OMOCTATUCTHYKH ITyTEBU M Aa/€ YKPIITATH, Y3 AOOPY eKcripecuBHOCT OyAyhmx

pesyATara.

Beanko xBara uaanoBuma xommucwuje, upod. Ap Apacarny Bacuaesy, ipod Ap. Cunsarnu Cmajkosuh w
upod. Ap Heopy Tomantesuhy Ha M3ABOJEHOM BPEMEHY M KOPHCHHUM CaBETHMA IIPHAHKOM OOAMKOBAIbA
AOKTOPCKE AUCEPTAIIH]E.

[Npujatersy n xonerm, Ap Munomy 2K. Ilemposuly BeAuko XBasa Ha IOMOhH IIPHAMKOM H3BOhema

CKCIICPUMCHTAAHOT ACAQ PaAa.

7Keaeo Omx Aa ce 3axBaAuM KoAerama ca Berepmmapckor crermjasnctmdakor mucrutyra Ilamdeso,
Hayunor uncruryra 3a Berepunapcrso Cpouje, 3aBoAa 3a Maekapctso, [Tomonpuspeanor dakyarera
Vuusepsurera y beorpaay, MucTHTyra 3a MOAEKYAApHY T€HETHKY U TICHETHYKO HHKEEEPCTBO
Vausepsurera y beorpaay Ha 3HamY 1 HCKyCTBY KOje cam crekao paschu ca Bama. [Tocebny 3axBasHOCT
Ayryjem AaGopatopuju 3a MOAEKYAApHY OHOAOTH]y OmAaka, VIHCTHTYTA 32 MOACKYAAPHY I€HETHKY H

I€HETHYKO MHKEHEPCTBO, MOJO] APYTOj] MATUYIHO] HHCTUTYIIH]H.

XBaaa xoaekTHBy KarTeape 3a XHIHjeHY M TEXHOAOTH]Y HAMHPHHIIA Ha IIPYKEHO] ITOAPIIIIH,

MOTI/IBaLH/IjI/I u nomohu HpI/IAI/IKOM I/ISPaAC OBC ,A,OKTOPCKC AHCCpTaHI/IjC.

I ma kpajy, HajBehy 3aXBaAHOCT AyIyjeM CBOjOj IIOPOAHIIN, HA OE3YCAOBHO] AYOABU, BEAUKO] IIOAPIIIIIH
1 OXpabperby.

XBaAa BAM CBHUMaA.



YTUILA] PRE-MORTEM YCAOBA HA TTOKA3ATEMNE CTPECA
N KBAANUTET MECATOBEAA

Kparax caaprka;j:

OcCHOBHH IHA HCTPaKHBaIba je yIBphuBame yCcAOBa IIPe KAamba TOBEAA - OA papme, TOKOM
TPAHCIIOPTA, HCTOBapa M OOpPaBKAa y ACIIOY H EUXOBOI YTHIIAja Ha ITOKA3aTE/oE CTPEca M OAaDpaHe
ITapaMeTpe KBAAHTETA MECa, YKAYIyjyhu U HCIIMTHBAE 3pEeHa Meca M MyTaIldja TeHA OATOBOPHHX 32
pasMekImaBame Meca robeAa. VcrpammBambe je cIpoBeAeHO, Ha yKynHO 345 Omkosa, pace aomahe
IIIAPEHO rOBEYE Y TUITy CHUMEHTAAILIA, Y ABE KAQHHIIE KOMOMHOBAHOL THIIA, HAMCILEHE 32 KAAFbE TOBEAA U
csuma (A n B) n jeaHOj KAaHMIM camo 3a Kaame roseAa (LI). [lpeBaaenmmja Tpymosa ca mospeaama,
Ka0 MHAMKATOpa HapyleHe A00pobuTu je msnocuaa 40,6% (95% wmurtepBaa mosepema, VIIT = 354-
46,0). VBphen je 2,94 nyra Behu pusmk oA I10jaBe IIOBPEAA KOA I'OBEAA KOja CY KyIIAEHA Ha IIHjAIld Y
OAHOCY Ha 'OBEAA KOja Cy TpaHcHopToBana AupektHo ca dpapmu (P = 0,0001). Vsumajyhu y 063up Trir
KAaHHIIE, yodeHa je 0,86 BepoBaTHOha mprcyctBa moBpeaa KoA roseaa Ha Kaauumu A (P = 0,0001) u
4,76 BepoBataoha Ha kaamuiu b (P = 0,0001) y oanocy Ha xaanuny L, kao pedepenrtny kareropnjy.
OA ykymsOr 6poja yrBphenux mospeaa, 40,7% cy Omae Terike, 3axparajyhu mumumhae AeaoBe u
YTAQBHOM AOKAAM30BaHE Ha 3aABHM AEAOBHMA Tpylra. BepoBarHoha 1mojaBe Teixer oOAmKa IIOBpeEAE je
6mAa Beha KOA roeeaa koja cy mmasa nospese Behe oA 16 cm y oAHOCY Ha TOBEAa KOja MMajy Marbe
oBpeae Ha Tpyny (oaHOC BeposatHohe, OB = 3,10, 95% WIT = 1,42-6,78, P = 0,005).

[TpucycrBo Tummaaor TamMHOT, TBpAOT 1 cyBor (DFD) meca je manocuao 34,1% (95% HIT = 27,8-40,8)
u yrBpheno je Ha kaanunu A u b, y3 mornyno oacyctBo Ha kaamumim LI ®akropu pusmka koju cy
yrunaAn Ha pa3soj DFD meca cy 6man AykpHa TpaHCIOPTA, CE30HA H IIPUCYCTBO ITOBPEAA HA TPYILY.
I'oBeaa TpancroproBana Ha peAanuju kpahoj oA 100 km, ca 6opaBkom y Aemoy kpahum oa 3 waca cy
nmana 2,67 myra Behu pusux 3a passoj DFD meca y oAHOCY Ha roBeaa 9uju je TPAaHIIOPT OHO AYKH OA
100 km, ca 6opaBkom y Aemoy ayxum oA 3 cara (P = 0,004). BepoBaranoha mojase DFD meca je 6uaa
5,01 myra Beha Toxkom sume (P = 0,0001) u 3,45 myra Beha Tokom mpoacha (P = 0,008) y oanOCY Ha
Aetipy cesony. Kao tpehn npenosnartu dakrop pusmka, ca moBpeAaMa Ha TpyIy mraHce 3a pazsoj DFD
meca cy Omae 2,59 myra Behe y oamocy ma rosebe Tpymose 0e3 mpucyrnux mospesa (P = 0,003).
Viephen je mHTepakTuBHE edEKAT AYKHHE TPAHCIIOPTA M CE30HE Ha KOHIIEHTpanujy raykose (P =
0,02), aakrat Aexmaporenasze (LDH) (P = 0,01), acmapratr ammuotpancdepase (AST) (P = 0,05),
nporenna toraotHor crpeca (Hsp 70) (P = 0,02), marmesujyma (Mg) (P = 0,01), Ll-peaxkrusror
nporeuna (CRP) (P = 0,01) u yxynaumx nporemna (P = 0,01) y xpBu roseaa. Huje morBphen
3ajeAHIYIKH eDeKaT AYKMHE TPAHCIIOPTA M CE30HE Ca IIPHCYCTBOM IIOBPEAA HA TPYILY, KAO JEAHOI OA
IIOKa3aTe/dva HAPYyIIEeHe AOOpoOnTH, Ha OMOXemmcjke mokasarese kpsu (P > 0,05). Konmenrparmja
raykose (P = 0,0001), aaxrara (P = 0,0001), kpearun kunaze (CK) (P = 0,02), Mg (P = 0,0001), kao u
oAaHOC HeyTpoduaa u Aumdorura y kpu (P = 0,05) cy 6man mopehanu KoA roBeAa TPaHCIIOPTOBAHUX
Ha perarmju kpahoj oA 100 km ca mame oA 3 cara OopaBka y AEHOy Yy OAHOCY Ha TOBEAA
TpaHcrioproBana Ayxke oA 100 km um BepemeHOM HIpOBeA€HHM y AeHOy AyKHM OA 3 carta. C Apyre
crpaHne, yrephere cy Behe Bpeanoctn asanun amunorpancdepase (ALT) (P = 0,02), AST (P = 0,0001),
xoprusora (P = 0,0001) u dpubpunorena (P = 0,05) y xpBu OMKOBa 4YUjH je TPAHCIOPT OHO AYKH OA
100 km. Toxom 3ume, xonmenrpanuja raykose (P = 0,001), aakrara (P = 0,02) n arbymuna (P =
0,0001) y kpBu je Omaa Hajeha, AOK je KOHIeHTparuja dpuOpruHoreHa omaa Hajmarma (P = 0,0001).
Toxom aera Bpeanoctun xemarokpura (P = 0,001) u ykymamx nporemna (P = 0,0001) xpsu
HCIIUTUBAHHUX roBeAa cy Ouae Hajpehe. Tokom jecenn, ropeaa cy umasa Hajsehy konmenrpannjy Mg (P
= 0,0001) u xoprusonra (P = 0,02) y xpBu. 3uma u npoache, ka0 HajpU3NIHHU]E CE30HE 32 HACTAHAK
DFD wmeca, cy nokasase najehy kommenrparujy Hsp 70 mporemna (P = 0,0001), kao 1 oAHOC



meyrpodura u aumcdormra (P = 0,004) y kpu roseaa. [IprumeHOM MOAEA2 BHIIIECTPYKE perpecwuje,
yrBpheno je aa jearHcTBeHH AOTpEHOC npeankijn pH*" BpeanocTH Meca Aajy aaxtar (P = 0,0001),
Hsp 70 (P = 0,0001), ALT (P = 0,005), ykymau nporennun (P = 0,005), CRP (P = 0,008) u CK (P =
0,02), y3 AetepMuHAImjy Bapujance 3aBucHe mpomensuse, pH™ Bpeanoct Meca y msmocy oa 49%.
[Mocmarpajyhn Kaace KBAAHTETA HCITHTAHOT MECA, BDEAHOCTH CITOCOOHOCTH Be3mBama Boae (drip loss™"
% w drip loss™ %), kao u 6oje meca (yaeaa cseraohe (L*) m npsene Goje (a*)) cy 6uae yjeanauene 3a
HopmaaHo u atunugao DFD meco, ca pH Bpeanorthy 5,8-6,0 y oarocy Ha tummmano DFD meco.

AoaatHo, aHaamzom 95 y3opaka Meca TOBEAA, HMOPEKAOM H3 KAaHwme LI, mcmurad je yruimaj Tpu
noanmopdusma kasmaud (CAPN 316, 530 u 4751) rena u mer moaumopduzama kasmacratus (CAST
I, I, IV, 2870 m 2959) rema ma mapamerpe KBaAHTETa MeCa TOKOM ABOHEAEAHOT 3perba. Hardy-
Weinberg-os exuanOpujym je 6mo mHapymen koA CAPN 316 u CAPN 4751 moanmopdmsma (P <
0,05), y3 eBuAeHTHO AOMHHAHTHO HpuCycTBO HemokesHOT arera G CAPN 316 moammopdusma, ca
yaecrarorhy oA 96% y mcrnntuBaHOj momyAaruju ropeaa. Ysphena je aconmjarusaoct CAST I, IT i
2959 moaumopdusma ca TekcTypoMm, oAHOCHO Mekohom meca (P = 0,04), npu wemy cy CAST I u II
noanmopdusmu yrumasu u Ha pH Bpeanoct (P = 0,03), crrocoonoct Besuama Boae (P = 0,02) u 60jy
meca (P = 0,02) toxkom spema. CAST IV moammopdmusam je mmao yrumaja Ha pH BpearocT n
crocobnoct BesmBama Boae, AOK CAST 2870 camo ma crmocobnoct BesmBama Boae. Aaea C CAST 1,
anen A CAST II u anea G CAST 2959 moammopdusma UHHE IIOKESHE AAEAE KOA HCIHTHBAHHX
rOBEAA, CIOAaBajyhur mo3uTuBHE edpeKTe Ha IapaMETPEe KBAAUTETA MECA TOKOM IIPOIIECa 3PErba.

Pesyaratn mcrpakuBama yKasyjy Ha TO Aa Cy yHaupebeme cucrema objekaTa M OIpeMe Ha KAaHUIIAMa,
n30eraBarkbe TPAHCIIOPTA TOBEAA Ca IHjalla, Te€ KOHTHHYHPAHA EAYKALIMja PAAHHKA Y IIOTAEAY
AOOPOOHUTH KUBOTHE:A OA KAYIHOI 3HAYA)a 32 KBAAHTET MECa, IIPUMAPHO KPO3 OACYCTBO IOBPEAA HA
Tpynry u nojase DFD meca. MurerparuBHu MPUCTYII, KOJU ITIOAPa3yMeBa HACHTH(UKAIIH]Y U IIPHMEHY
IEHETUIKUX MapKepa ITOBE3aHUX €4 IIapaMETPHUMa KBAAUTETA MECA Yy OKBHPY CEACKIIMOHOT IIPOIlECa, Y
KOMOMHAIIMJH Ca CTAAHHM IIOOO/SIIAEREM YCAOBA CPEAMHE U AOOPOOHTH KUBOTHIbA, OMOIyhasa
AoOHjarbe Oe30eAHN]e U KBAAUTETHH|E XPaHe.

Kayune peun: dakropu pusuxa, nospeae, DFD meco, moaumopdusam, speme meca.

Hayuna o6aact: Berepunapcka MeanrimHa

Yoxa mayuna o6Aact: XurujeHa i TEXHOAOIH]ja Meca
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INFLUENCE OF PRE-MORTEM CONDITIONS ON STRESS INDICATORS
AND BEEF QUALITY

Abstract:

The main objective of the research was to determine the conditions before the slaughter of cattle -
from the farm, during transport, unloading, and lairage and their impact on stress indicators and
selected parameters of meat quality, including the examination of meat aging and mutations of genes
responsible for tenderisation of beef meat. The research was conducted on 345 bulls, domestic
Simmental crossbreed, in two combined slaughterhouses intended for slaughtering cattle and pigs (A
and B) and one slaughterhouse only for cattle (C). The prevalence of bruised carcasses, as an indicator
of impaired welfare, was 40.6% (95% confidence interval, CI = 35.4-46.0). A 2.94-fold risk of bruising
was found in cattle bought at the market than in cattle transported directly from the farm (P = 0.0001).
Considering the type of slaughterhouse, a 6.86 likelihood of bruising was observed in cattle at
slaughterhouse A (P = 0.0001) and a 4.76 likelihood at slaughterhouse B (P = 0.0001) compared to
slaughterhouse C, as the reference category. Of the total number of bruises found, 40.7% were severe,
affecting muscular parts and mainly localized in the hindquarters. The likelihood of developing a more
severe bruise was higher in cattle with bruises greater than 16 cm than those with more minor injuries
(odds ratio, OR = 3.10, 95% CI = 1.42-6.78, P = 0.005).

The occurrence of typical dark, firm, and dry (DFD) meat was 34.1% (95% CI = 27.8-40.8) and was
found in slaughterhouses A and B, with a complete absence in slaughterhouse C. Risk factors that
influenced the development of DFD meat were the transport length, season and the presence of
bruises on the carcass. Cattle transported less than 100 km, with a lairage time less than 3 hours, had a
2.67-fold higher risk of developing DFD meat than cattle whose transport was longer than 100 km,
with lairage longer than 3 hours (P = 0.004). The probability of DFD meat was 5.01 times higher
during the winter (P = 0.0001) and 3.45 times higher during the spring (P = 0.008) compared to the
summer season. As a third identified risk factor, carcasses with bruises were 2.59 times more likely to
develop DFD meat than those carcasses without bruises (P = 0.003). An interactive effect of transport
length and season on the concentration of glucose (P = 0.02), lactate dehydrogenase (LDH) (P = 0.01),
aspartate aminotransferase (AST) (P = 0.05), heat shock protein (Hsp 70) (P = 0.02), magnesium (Mg)
(P = 0.01), C-reactive protein (CRP) (P = 0.01) and total protein (P = 0.01) in the blood of cattle was
determined. The interactive effect of transport length and season with bruises on the carcasses, as the
indicator of impaired welfare, on biochemical blood parameters was not confirmed (P > 0.05). The
concentration of glucose (P = 0.0001), lactate (P = 0.0001), creatine kinase (CK) (P = 0.02), Mg (P =
0.0001), and the ratio of neutrophils to lymphocytes in the blood (P = 0.05) were increased in cattle
transported less than 100 km with less than 3 hours of lairage compared to cattle transported more than
100 km and with lairage time longer than 3 hours. On the other hand, higher values of alanine
aminotransferase (ALT) (P = 0.02), AST (P = 0.0001), cortisol (P = 0.0001), and fibrinogen (P = 0.05)
were found in the blood of bulls whose transport was longer than 100 km. During winter, the
concentration of glucose (P = 0.001), lactate (P = 0.02), and albumin (P = 0.0001) in the blood was the
highest, while the concentration of fibrinogen was the lowest (P = 0.0001). During summer, the values

of hematocrit (P = 0.001) and total protein (P = 0.0001) in the blood of the examined cattle were the
highest. During autumn, the cattle had the highest concentration of Mg (P = 0.0001) and cortisol (P =
0.02) in the blood. Winter and spring, the riskiest seasons for DFD occurrence, showed the highest
concentration of Hsp 70 protein (P = 0.0001) and the ratio of neutrophils and lymphocytes (P = 0.004)
in the cattle blood. Using a multiple regression model, it was determined that lactate (P = 0.0001), Hsp
70 (P = 0.0001), ALT (P = 0.005), total protein (P = 0.005), CRP (P = 0.008) and CK (P = 0.02) made
a unique contribution to the prediction of pH24h values, with a determination of the variance of the



dependent variable, pH*" values, in the amount of 49%. Considering the quality classes of the
examined meat, the values of water holding capacity (drip loss™" % and drip loss™" %), as well as meat
color (lightness (I.*) and redness (a*)) were uniform for meat of normal value and atypical DFD meat,
with a pH value of 5.8-6.0 compared to typical DFD meat.

Additionally, the analysis of 95 beef samples from slaughterhouse C examined the influence of three
polymorphisms of the calpain (CAPN 316, 530, and 4751) gene and five polymorphisms of the
calpastatin (CAST I, II, IV, 2870, and 2959) gene on meat quality parameters during two-week ageing.
Hardy-Weinberg equilibrium was violated for the CAPN 316 and CAPN 4751 polymorphisms (P <
0.05), with an evident dominant presence of the undesirable G allele of the CAPN 316 polymorphism,
with a frequency of 96% in the studied cattle population. The association of CAST I, 1I, and 2959
polymorphisms with meat texture, i.e., tenderness (P = 0.04), was determined, with CAST I and II
polymorphisms also influencing pH (P = 0.03), water holding capacity (P = 0.02) and meat color (P =
0.02) during maturation. CAST IV polymorphism affected pH and water holding capacity, while CAST
2870 only on water holding capacity. Allele C CAST I, allele A CAST 11, and allele G CAST 2959
polymorphisms were the preferred alleles in the tested cattle, exhibiting positive effects on meat quality
parameters during maturation.

The research results indicate that improving slaughterhouse facilities and equipment, avoiding cattle
transport through markets, and continuous education of workers regarding animal welfare is crucial for
meat quality, primarily through the absence of carcass bruises and the occurrence of DFD meat. An
integrative approach, which involves identifying and applying genetic markers associated with meat
quality parameters within the selection process, combined with continuous improvement of

environmental conditions and animal welfare, allows for the production of safer and higher-quality
food.

Keywords: risk factors, bruises, DFD meat, polymorphism, meat ageing.

Scientific field: Veterinary medicine
Scientific subfield: Meat hygiene and technology
UDK number: 636.2.033:637.07(043.3)
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1. YBOA

ITocAeArPEX ACIICHN]a, 3aXTEBU TPIKUINTA 32 BICOKO BPEAHHM IIPOTEHHUMA aHUMAAHOL IIOPEKAA CY Y
KOHCTAaHTHOM IIOPACTy, Ca IIPEAHKIIHjOM IIpou3BOAme 388 mmamona tona meca 2033 roambe, Ha
raobassom Huoy (OECD u FAO, 2024). KBaaurer meca ce MOKe ITOCMATPATH KPO3 HYTPUTHUBHH,
CEH30PHH M TEXHOAOIIKH AaCIIEKT IIPOM3BOAMe. VIHTerpaaHm A€o KBaAmTETa MeCa YHHH AOOpa
XATUjEHCKA IIPAKCa HA AMHHJH KAAlbd, OAHOCHO TOKOM OOpaA€ Meca, IIPUMAapHO KPO3 OACYCTBO
IIATOTEHUX ~ MHKPOOPraHM3aMa, OAHOCHO PEAYKIIM]y CTEIIeHAa KOHTAMHUHAIIAjE AEPOOHHUM H
aKyATATHBHO aHAEPOOHHM MHKPOOPIaHH3MUMA, YUME CE ITOCTHAKE OAPKHUBOCT IIPOU3BOAIE Meca 1
320KPYIKyje KOHIIEIIT JEAHMHCTBEHOI 3ApaBsa. Ca aciekra morpormada, 0oja Meca IIPEACTAB/da
HAj3a49ajHHjE€ CBOJCTBO MECa IIPHAHKOM AOHOIIECHA OAAYKE O KYIIOBHHH HAMHPHHIIE, AOK TEKCTypa,
IIpUMapHO Mekoha Meca, OApa)kaBa HHBO IIEPICIIIH]Ee 3aA0BOMSCTBA HAKOH OOPaAe, OAHOCHO KyBarba
(Matarneh n cap., 2021). ITobosImamem mapaMeTapa KBaAUTeTa MeCa, HHAYCTPHja HACTOjH ItoBehatu u
IIPHHOC Meca, OAP:KaBajyhu clIOCOOHOCT Be3HMBarba BOAE Meca y rpaHuiiaMa moryhmocru murmhsOr
TKHBA.

Tokom IPOM3BOAHOT IIPOIlECa, OA papMe, TOKOM TPaHCIOpPTa M OOpaBKa HA KAAHUIIH, TOBEAA OMBAjy
HM3AOKEHA PA3AHYUTHM HEIPHUJATHUM CHTyaIldjaMa, KOjeé AOBOAE AO HapyIllaBama AOOpPOOHTH 1
yMambUBAba BPEAHOCTH IIapamerapa kBaantera Meca (Su/llivan u cap., 2022; Romero u cap., 2013; da Costa
u cap., 2012). OOjekrn m omnpema Ha dapMu, OOYYEHOCT PAAHHKA, KAO H CAMH ITOCTYIIIIH Ca
KUBOTHEGAMA ¥ BEAHKO] MEPH YTUYy HA ITOHAIIAE JEAHHKH M BBHXOBY MOIYHHOCT Aa ce mpraaroae Ha
U3MerbeHE yCAOBe cromartbe cpeaune (Grandin w Shivley, 2015). VcaoBu M IOCTYIIIM TOKOM
TPAHCIOPTA, OIPAHUYECH IIPOCTOP, HEIO3HATA CPEANHA, AY/KHHA TPAHCIIOPTA, KAUMATCKA YCAOBU CY
caMO HekH OA (DaKTOpa KOJH AOBOAE AO H3MEIEHOT XOMEOCTATCKOT OATOBOPA, HCIIOAABAFbA CTPAXa,
AEXHApATaIlfje U TAaAH, 1moBehane dusmydke aKTMBHOCTH, MaAOBa U noBpehuBama jeaunku (Brune/ n
cap., 2018; Chulayo m cap., 2016; Teke u cap., 2014; Schwartzkopf-Genswein u cap., 2012). Heapexatan
YJCAOBH CPEAHHE AOBOAE AO CTPECHE PEAKIIHje OPraHU3Ma, ITOTPOIIEbE CHEPIETCKUX PE3EPBU Y BHAY
TAHKOICHA U ITOCACAHMYHHX OHMOXCMH]CKHX aATEpalyja IIOCTMOPTAAHUX, METADOAHYKHX IIPOIIeca
TOKOM TpaHcdopmarmje Murha y Meco, Te pa3Boja HAPYIIEHUX IIapaMeTapa KBAAHTETa Meca, Kpo3
110jaBy TaMHOT, TBpAOT u cyBor (Dark, Firm and Dry, DFD) meca (Matarneh u cap., 2021; Teke u cap.,
2014; Lomiwes m cap., 2014). ITopea DFD wmeca, mojaBa moBpeAa Ha TPYIIOBHMa TOBEAA AMPEKTHO
OCAHMKABA CTalbC HapYIICHE AOOpoOWMTH, Hajuermhe KaO ITOCACAMIIA HEAACKBATHHX IIOCTyIIaKa Ca
KUBOTHESAMA HEITIOCPEAHO IIPE KAAEd, OAHOCHO TOKOM TPAHCIIOPTA, YHME CE YTUYC HA OAPKHBOCT
Meca ¥ yMambyje €eKOHOMCKA HCIIAATHBOCT Ipon3BoAwbe (Huertas i cap., 2015).

ITopea ycaoBa CpeAnHE, '€HETCKH IIOTEIHjaA HHAUBHAYE jé OA IOCEOHOr 3HaYaja 3a yHampeheme
KBaAHTETa roseher meca, IIPEBACXOAHO KPO3 ITOOOAIIAHE €H3UMCKE AKTHBHOCTH IIPOTEOAHTHYKOT
cucrema Murrha TOKOM Ipolieca pa3MeKInaBamba Meca (Zalewska n cap., 2021; Weglarg n cap., 2020). C
TOT4a, OBO HCTPAKUBAISGE j€ YCMEPEHO Ka YIBPHUBAY yCAOBA IIPE KAAEba AOMaher IIapeHor roBeYeTa Ha
teputopuju Penybanke CpOuje U BHUXOBOT YIHIAja Ha IIOKA3aTE€/dbE CTpeca U oAadpaHe Imapamerpe
KBAAMTETA MeCa, YKAY4Iyjyhm U ncomThBame 3pema Meca M MyTalldja I'€Ha OATOBOPHHX 32
PA3MEKIIIABAKE MeCa.



2. ITPETAEA AUTEPATYPE

2.1. KBaauTeT Meca — nnojam

[Tojam KBaAHTET Meca IIOAPA3yMEBAa HH3 KAPAKTEPUCTHKA, KOJ€ MECO KaO CHPOBHHA MAHM (DHHAAHU
IIPOM3BOA Tpeba Ad CAAPIKH, KAKO OH Ce 3aA0BO/SHAE ITOTPeOE HMOTPOIavda C jeAHE CTPaHe, OAHOCHO
yBehao mpodut umuAycTpHje ¢ Apyre crpate. Ilapamerpu kBaAnTeTa MECa C€ MOIY IIOCMATPATH KPO3
YETUPH KATETOPHje: CEH30PHE, TEXHOAOIIKE H HYTPHUTHBHE KAPAKTEPHUCTHKE MECa, KAO H aCIICKT
0e30eAHOCTH, IIPUMAPHO KPO3 OACYCTBO ITaTOreHHX MHKpoopraHusama. CeH30pHa CBOjcTBAa Meca ce
OAHOCE Ha 0O0jy, TEKCTYpy, MHPHC, YKYC M COYHOCT. TEXHOAOIIKH aCIEeKT IOApasdymeBa Ipaheme
caeachmx mapamerapa kBaamrera Meca: pH BPEAHOCT, CIIOCOOHOCT Be3MBama BOAE, KAO M OAHOC
IIPOTENHA, MACTH U KoAareHa y mecy (Matarneh u cap., 2021). Meco je, y HyTpPUTHBHOM CMHCAY, AOOap
M3BOp IIPOTEMHA, MUHEPAAd M BHTAMHUHA, IIPEBACXOCHO ECEHIUjAAHHX AMHHOKHCEAMHA, MAaCHHUX
KHCEAMHA, IBOKDa, MHKa, ceaeHa, ButamuHa A, A u b xomnaexca (Geletn u cap., 2021; Rustan w Drevon,
2005; Rendle u Keeley, 1998). Aeynmn, H30ACyLIHH, AUSHH, MCTHOHHH, IIUCTUH, (DEHHAAAAHIH, TPCOHHH,
TPI/IHToq)aH, BaAWH, apI‘I/IHI/IH U XUCTUAUH YITHC HPCHOBHaTC CCCHHI/IjaAHC AMITHOKHCAITHE HpOTCI/IHa
roseber meca (Geletn n cap., 2021; Olaoye, 2011). KomrraekcHOCT pa3Boja TEXHOAOIIKAX KapPAKTEPHCTHKA
Meca, Y IpBoM peAy pH BpeaHOCTH, IUXOBAa MCIPEIIACTAHOCT M Ad/U YTHIIA] HA OCTAAC IIapamMerpe
KBAAMTETA MECa, CIIOCIIOOHOCT BE3MBAma BOAE, OOjy M TEKCTYPy Cy OA IOCeOHOr 3Hadaja 3a
AebUHECaTbE KBAAHTETA MECA KaO IPHMapHE CUPOBHHE, OAHOCHO KPajibel (PHHAAHOT IIPOH3BOAA OA

meca (Matarneh u cap., 2021).

2.1.1. I'Taa pH BpeAHOCTH B KOHBep3Hja Muinmha y Meco

Hakon uckpBapema, AOAa3H AO HH3a aATEPAIIN]a Y METAOOAMYKUM ITyTEBUMA, KAO TIOCACAMIIA ITPEKIAA
LIIPKyAAIlHje, AOIIPEMarba KUCEOHHKA U XPAaHAHUBHUX MaTepuja AO HuBOa heamje. IIpBux HexoAmko
MHHYT2 TOKOM HCKPBAapEIba, KICEOHHUK KOJU jeé BE3aH 3a MHOI'AOOHMH OHBA HMCKOPHIINEH 32 IIPOAYKIIH]Y
aaenosuH-Tpudocdara (ATP), OAHOCHO OAp/KaBarbe EHEPIETCKOI CTATyCa, KPO3 IIPOIIEC OKAUCATUBHE
dochopunanmje (England n cap., 2017, Posé w Puolanne, 2005). Cryanje ykasyjy aa oxo 25%
PE3MAYAAHOT KHCEOHHKa OMBa IIPUCYTHO y MHUINMhHMa ABa caTa HAKOH KAAarba, OAp:KaBajyhm cucrem
aepoOHE T'AMKOAHM3E, aAM HA MHHHUMAAHOM HUBOY (Zhai n cap., 2020; England n cap., 2018). Vcaea
HEAOCTAaTKa KHCCOHHUKA, AOAA3H AO aKTUBAIIH]je aHAEPOOHOTI MeTabOAU3MA y MUIIHNIMA, Y3 CHHTE3Y ABA
moaekyaa ATP-a, koju oApiaBa KOHTPAakTHAHY criocooHoctu Mmuruhue heawje (Matarneh u cap.,
2021). 3a pa3Boj U OApKaBarbe aHAEPOOHOI METAOOAHM3MA HEOIIXOAHO je KOHCTAHTHO IIPHCYCBO
cyrcrpara, y BHAy ramkoreHa. [Topea ATP-a, crBapajy ce ABa MOACKyAQ BOAOHHKA H ABA MOACKYAQ
AakTaTa. Kako je mpekuHyTa IIIPKyAaIinja, CBH IIPOU3BOAU META0OAM3MA OUBAJy 3aAPKAHU HAa HHUBOY
murmhee heamje. Hakynvame MOA€KyAa AakTata U BOAOHHKA, TOKOM BPEMEHA AOBOAH AO I1aAd
CTelleHa KuceAocTu muiimha, oA moderne pH Bpeanocrn 7,0-7,2 0AMax HAKOH KAamba, AO OITHUMAAHUX
5,5-5,8 koA oxAahenux Tpyrosa, 24-48 gacoBa HakoH kaama (Matarneh u cap., 2023). V kojoj mepu he
aohu A0 maeasmor mapa pH BpeaHOCTH 3aBHCH OA AYKHHE Tpajarba aHAEPOOHOr METaDOAH3MA,
OAHOCHO KOAHYMHE IIPHCYTHOI TAHKOreHa y murnmhmva. CmaTpa ce Aa je KOHIIGHTpaIdja IAMKOICHA
oko 53 pmol/g cacBum AOBOsSHA 32 pasBoj HopMaaHUX pH BpeaHoCTH Meca nioctMopTasno (England n
cap., 2016; Hencke/ n cap., 2002). Ensum raumxoaunse, dochodpykrokunnasza (PKF) je peryancana
MEXAaHU3MOM ITOBpPATHE crpere, AupekTHO maaoM pH Bpearoctn. CHmKaBameM CTEIIEHa KUCEAOCTH Ha
5,9, ymamyje ce PKF akruBHOCT, AOK ce ca moctusamem pH Bpeanoctn oa 5,5 ensum y mormyHocTH
MHAKTHBHPA, YHME CE O3HA4YaBa TEPMHUHAIIMjA IIOCTMOPTAAHOT Meraboamsma (England n cap., 2016;

England n cap., 2014).

HmBo, OAHOCHO KOHIIEHTpAIlHja TAUKOTEHA y MUIIHNHIMA KOA KHBOTHEbA 3aBUCH OA HH3a (pakropa.
Pazanke cy eBUAEHTHE, y 3aBHCHOCTH OA BPCTE, pace, CTApOCTH, IT0AA, HAYHMHA UCXPAaHE, KAO0 U YCAOBA
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ITOA KOjHMa CE JEAUHKE ApKEe TOKOM y3roja u kacuujer tosa (Clinguart u cap., 2022). Koa roseaa cy, 3a
PAa3sAMKY OA CBHFbA W JKHBHHE, § MUIIHNHMa BHINIE 3aCTYIIAEHA CIIOPA OKCHAATHBHA BAAKHA, TE je
CaMHUM THM KOHIICHTpPAaIldja TAUKOreHa 3HaTHO Mawba (Clinguart ui cap., 2022; Ferguson w Gerrard, 2014).
[Tocmarpajyhu roBedye Kao jeAMHKY, ITOA YTHIIAjeM IE€HETHYKUX (PaKTOpa, Pa3sAMKE y YACAY CIOPHX
OKCHAATUBHUX M OpP3MX TAHKOAUTHYKAX MHIIMOHUX BAAKAHA MOTY IIOCTOJaTH YHYTAp Pa3AHYHTHX
rpyma vummwha tpyna (Ferguson w Gerrard, 2014). I'AMKOAUTHYKH ITOTEHIIHjaA, ITOPEA TIE€HETHIKHUX
drakTOpa MOKE 3aBUCHTH OA HAYHHA HCXPaHE, 3aCTYII/SEHOCTH YACAA KaOACTe M KOHIIETPOBAHE XpaHe
tokom ToBHOT mepuoaa (Ferguson u Gerrard, 2014; Wicks u cap., 2019). Mebhyrum, nako je mcxpaxa
KOHIICTPATHMA YKa3aAa HA BEhH TAMKOANTHYKY IIOTEHIIH]AA, MAAC BAPHjaIlHje Cy OMAC CBUACHTHE KOA
roBeAa Ha MCIIAINH, Y3 IToctusambe onrumasne pH speanoctn, 5,6 makon xaahema meca (Wicks u cap.,
2019). I'Toa moxxe yrumatu Ha passoj pH BpeaHOCTH Meca, 300T H3pasUTOr TEMIIEpAMEHTa OUKOBA, KOjI
je mpahen yOp3aHOM AEHAEIIMjOM TAMKOI€HA y MHIIHhHMa IIpe KAaba U IIOCACAMYHO Kpahum n
caabujum moctMopraaHuM Metadboamsmom (Clinguart u cap., 2022; Monin, 1991). Hapame, ycaoBu u
ITOCTYIITH Ca T'OBEAMMA ITPE KAAFba MOTY AOIPHHETH YOP3aHO] IIOTPOIII TAHMKOIeHA, HeMOryhHOCTH
IbETOBE HAAOKHAAE IIOA OAPEhHEHHM YCAOBHMA, M IIOCAGAHMYHOM pPa3BOjy MecCa CAAOHjer KBaAUTETa

(Carrasco-Garcia u cap., 2020).

2.1.2. CrnocoOHOCT Be3UBaKBa BOAE MECA

Boaa umnn oxo 75% caap:kaja mummha M IPEACTaBAda JEAAH OA KAYUHHX (PAKTOpPA HCHYEHaBAba
CEH30pHHUX U (DYHKIIMOHAAHUX Kapakrepuctuka meca (Huff-Lonergan ui Lonergan, 2005). Kpos cersopuu
acrexT, rmopehasa ce IIPUHOC Meca, y3 OO0 /MINAbe TEKCTYPE, COYHOCTH U 0oje Meca. PyHKIImOHAAHA
CBOjCTBA CE€ OAHOCE HA (DUHAAHE IIPOM3BOAE OA MECa, IIPH YEMy IIOCTYIIAK eMyA3uHKaImje U
dopmuparse reaa 3aBuce OA KOAUIHHE BoAe Y Mecy (Qiao u cap., 2001; Monin i Sellier, 1985). Boaa ce y
murnmhuma Haaasuw y 1pu dopMe, Kao Be3aHa, HMOOMAHM30BaHA U CAOOOAHA dpakunja, y
poreHTyaAHOM oAHocy 5%, 85% u 10%, pecrrextusno (Matarneh u cap., 2023). Bezana Boaa ce
OAHOCH Ha MOAEKYAE BOAE KOJH Cy YUBPCTO BE3aHU 3a IIPOTEHHE MUIIHNA, JOHCKUM HHTEPAKITHjaMa, T€
jy je TEIIIKO MCTHUCHYTH M3 MecCa IIPUMEHOM cHomaImmux cuaa (Pearce u cap., 2011). MimoObuauzosana
BOAQ C€ HAAA3H Y MHO(MUOPHAAPHOM IIPOCTOPY, YHYTAP TAaHKUX (pHAAMEHATA KA0 U n3Mehy TaHKHX 1
acoeanx mumodpuaamenara (Homikel n cap., 1986). OBa ¢dopma Boae je moa Hajsehum yrumajem
OHOXEMHjCKIX M METAOOANYKHX IIPOIECA TOKOM KOHBepsuje Mmurimha y meco. Ilosnara je unmenmia
A4 Cy IIPOTEMHH MeCa HETATHBHO HACACKTPHCAHM, Te ca maAoM pH BpeaHOCTH 1 HEHHM
IIPUOAMIKABAIbEM H30EACKTPUYHO] TaYKH, KOja 3a BehHHy IIpOTenHA Meca je Mamba OA 5,4, AOAa3H AO
I'YOUTKA €AEKTPHYHOI Ha0Oja, CMAamemha MUO(PUOPHAAPHHUX IIPOCTOPA M IIOCACAHYHO Beher ryOmrka
BoAae (Matarneh u cap., 2023; Guignot u cap., 1993). C apyre crpane, npu pH Bpeanoctn usmaa 5,8,
IIPOTENHH MECA 3aAP:KaBajy HeraTuBHHU Ha00j, omoryhasajyhu Behy crmocobHOCT Be3uBarba BOAE Meca,
kpo3 Behe 3aapikaBarbe Aate dpaxmuje Boae y mebyheamjckum npocropuma (Matarneh n cap., 2021).
Caoboana Boaa ce Harasu y mehyheamjckoM IIpocTopy, Be3aHa CAAOHM KaIIHAAPHHUM CHAAMa, TE€ Ce
AAKO I'yOH IIOA A€JCTBOM OHAO KOje CHAE.

2.1.3. boja meca

XPOHOAOIIIKH TIOCMATPaHO, DOja Meca ITPEACTAB/o>A HAj3HAYAJHU]e CBOJCTBO MeECa IIPHANKOM AOHOIIICH2
oaAyke o kynosunu Hamupuune (Clinguart n cap., 2022; Matarneh u cap., 2021; Suman n Joseph, 2013).
KoHnnenTpanuja U pPeAOKC IIOTEHIIHjaA XEeM IIMIMEHTA yTIWYe Ha HCIOAaBamke 0oje  Meca.
Hajsacrynmennju nurment, Muoraodus auan 90% xeM ImurmeraMa Meca, 9rja KOHIIEHTPAIIH]a 3aBUCH
OA BpCTE, IIOAQ, CTApOCTH, AoKasmsarmje u pyukmuje mummwha (Mancini v Hunt, 2005). Murensurer
6oje je HajBehm KOA roBeaa y OAHOCY HA CBUIGE U JKHBHHY, KOA MYIIKHX >KHUBOTHEbA, KAO M TOKOM
crapemsa (Cho u cap., 2015; Kim u cap., 2012; Franco n cap., 2011; Weglarg u cap., 2010). Ilpeocrasnx
10% mmrmenara Meca dmbe XeMOraobwn u rmroxpomu. I[locrmoprasmm maa pH Bpeamoctn
AOIIPUHOCH OKCHAO-PEAYKIIMOHHM IIPOIECHMA XEM ITMIMEHATA, IITO Y3 KOAHYHUHY CAODOAHE BOAE Y
Mecy, AeOUHUIIIE HHTE3UTET 00je, KA0 CBOJCTBA CBEKHHE M IpHUXBATAUBOCTH Meca (Mancini v Hunt,

2005; Honikel m cap., 1980).



2.1.4. Texcrypa meca

Texcrypa Meca, HAKOH 00je, IIPEACTAB/d>A 3HAUAJaH (PAKTOP KBAAUTETA MECA 3a IIOTPOIIIAaYa, KPO3 aCIIeKT
[IEpIIEIIINje 3aA0BOASCTBA HAKOH OOPaAe, OAHOCHO KyBama. Hus kapakrepuctuka AedprHuIe TEKCTYPY,
y IPBOM peAy Mekoha, 3aTuM YBpPCTHHA, KBAKAUBOCT U KOXe3uBHOCT (Bourne, 2002). Ha mexohy, xao
HAj3HAYAJHU]H ITapAMETAp TEKCTypEe Meca, YTUYe KOAMYNHA KOAAIeHa, BEANYHHA CAPKOMEPA M AY/KIHA
IIPOTEOAUTHYKOT IIpoIieca TOKOM ItoctMopTaAHor mepuopa (Wheeler m cap., 2000). Koa crapujux
KUBOTHEbA, MECO IIOCTAjE JKHAABH)E, 300r PacTBOPASHUBOCTH KOAArCHA, OjadaBarba KOBAACHTHHX Be3a
MOAEKyAA KOAAT€HA M CXOAHO TOMe Behe temmepatypue crabuanoctu (Lepetit, 2007; Shorthose v Harris,
1990). ABa cymporHa Iporieca, KOja cé OAUTPaBajy y MuImuhuma, a 9nju je HHTE3UTET HajBehn TOKOM
24-gacoBHOT XAahema, jecy rigor mortis i nmporeoansa. I'yomrkom ATP-a, akTHH ¥ MHO3HH CTBapajy
HEPACKUAMBY BE3y, IIPH YeMy AOAa3U AO ckpahema capkomepa. Ilporec ykodenoctn Tpaje cBe AOK
IIPOTEOAUTHYKNA CHUCTEM HE PA3AOKHU CTPYKTYPHE HIPOTEHMHE M THME HAPYIIN IbUXOB HHTETPHTET
(Purslow w1 cap., 2021). Apa TexHOAOIIKA TIOCTYITKa XAaherma MOIY YIHIIATH Ha CKpahmBarbe capkoMmepa.
VKOAMKO He HACTyIH 1igor mortis, a TemIiepaTypa Meca maAHe ncroA 10-12 °C, AOAQ3H AO IIPEBEAMKOT
ocarobobama kaAnmjyma y mehyheamjcke mpocrope, mopehane KOHTPaKTHAHOCTH U I10jaBe ckpahennx
capkomepa, T3B. ,,cold-shortening®. C Apyre crpaHe, yKOAUKO ce jaBu HarAu maA pH BpeAHOCTH, HICTIOA
6,0 mpu temmeparypu meca usHaA 35°C, takohe aorasu Ao ckpahersa capkomepa, ,,heat-shortening®, c
THM IIITO je OBa II0jaBa Herrro peha koA roseaa (Salkem v Majeed, 2014; Ertbjerg w Puolanne, 2017). Jeano
OA OOjallIberba yTUIaja ckpaheHHX capkomepa Ha PasBOj KHAABH]EI MECA ACKU y YHILCHHIIM Ad CE,
IIPOCTOPHO ITOCMATPAHO, CMarbyje ITOBPIIHHA AEAOBAEba CH3MMCKOI CHCTEMA pPa3Aarama IIPOTEHHA.
[leHTpaAHy YAOIY y IIPOILIECY Pa3MEKIIABIba MECA HIPa IIPOTEOAHTHYIKH CHCTEM KOTa YHHE TPU
CACMEHTA: KAAIAWHE/KAAIIACTaTUH, Karercuuu u kactase (Purslow u cap., 2021). Kaamanmu, xao
HEyTPaAHE IIEITHAA3€ UMajy HajBehn AOIIPHHOC Y pa3MEKIIIaBarby Meca, KPO3 pa3Aararbe CTPYKTYpPHUX
IIPOTENHA MHIIHha, AOK je YAOra KAaTEIICMHA KaO HOCHOIA aIlOITO3€ M KACIa3a, OAHOCHO CEpHH
uporennasa sHatHo mama (Owali n cap., 2013; Koobmaraie, n Geesink, 2006). Caoxenoct A0OHjarba
MEKITIEI MeCa AOIPHUHOCH MOMEHAT aKTUBAIIMj€ CH3MMA, IBbHXOBA AKTHBHOCT TOKOM BpPEMEHa,
MHAKTHBALIN]A Y3 IIPOIIEC AETPaAALINje €H3MMa OATOBOPHHX 3a IIpOoTeoAn3y Meca (Pursiow n cap., 2021;
Dransfeld, 1994). OBome, Hapame sompurocu u pH BpeanocT Meca, ca gujum mosehamem ce cMamyje
€H3UMCKA aKTUBHOCT IIPOTEOAUTHUYKOT cuctema murrmha (Matarneh u cap., 2021).

2.2. YTHuIiaj ycAoBa CpeAHE U Pa3B0Oj MaHA MeCa

TokoM IPOM3BOAHOT IIpoOIieca, OA papMe, TOKOM TpaHCIOpTa U ODOpaBKa HA KAAHHIIH, TOBEAA OUBajy
HM3AOKEHA PA3AHYUTHM HEIPUJATHUM CHTyaIlHjaMa, KOjeé AOBOAE AO HapyIlaBama AOOpPOOHTH K
yMamnBamka BPEAHOCTH ImapaMerapa kBaaurtera meca (Sullivan n cap., 2022; Romero u cap., 2013; da Costa
u cap., 2012). OOGjekrn u omnpema Ha dapMu, OOYYEHOCT PAAHHKA, KAO M CAMH ITOCTYIIIH Ca
KUBOTHISAMA § BEAHKO] MEPH YTUIy HA IIOHAIIAE JEAHHKH M FbIXOBY MOIVAHOCT Aa CE€ IIPHUAAroAe Ha
n3MerbeHe ycAoBe cromartse cpeaune (Grandin w Shivley, 2015). VcaoBun M HOCTyHIIIH TOKOM
TPAHCIOPTA, OIPAHMYEH IIPOCTOP, HEIO3HATA CPEANHA, AYKHHA TPAHCIIOPTA, KAUMATCKH YCAOBH CY
CaMO HEKH OA (paKTopa KOJH AOBOAE AO M3MEEEHOT XOMEOCTATCKOI OAIOBOPA, MCIOAaBaFba CTPaxa,
ACXHApATAIIHje U rAaAH, Itopehane dusmdke aKTHBHOCTH, aAOBa u noBpehuBama jeaunku (Brunel u
cap., 2018; Chulayo u cap., 2016; Teke u cap., 2014; Schwartzkopf-Genswein u cap., 2012). Bopasax roseaa
Y ACIIOy Ha KAQHHUITI OMOIyhaBa MM A2 HAAOMECTE H3TYO/CHY €HEPIH)y, PEXHAPHPA]Y CE€ B OAMOPE OA
ucupsyjyher tpacmopra. Ayxknaa O0paBKa y ACIOY je IIPEAMET CBaKOAHEBHE AHcKycuje. I[Ipexparak
OOpaBaK y AEIOy MOKE CTBapaTH IIPOOAEM TOKOM eBHCIEeparuje, 300r moryhe koHTamMuHaImje Ha
AMHHJI KAamba yCAeA mpemyieHor Oypara (Ferguson u cap., 2007). Ca Apyre crpane, IpeAyradax
OopaBak, Takohe MOXKe HMaTH HETATHBHE ITOCACAHUIIE IO KBAAUTET TPYIIOBA M MECA, YCAGA AYrOr
OACYCTBA XPaHE M BOAC, MEIIaFa KUBOTHEbA CA PA3AHYNTHX AOKAIIHja, KAO M MOIyhHOCTH yHAaKpCHE
KOHTAMUHAITH]E PaSAHYUTHM IMAaTOreHuM Mukpoopranmsmuma (Romero u cap., 2013). Hemoryhmoct
aAaIlTaldje Ha AATE YCAOBE IIPE KAAKa AOBOAU AO aYTOHOMHOI OArOBOPAa OPraHHM3Ma, H3MEEbEHOTL
METaOOAMYKOL CTATyCa MHAHUBHAYE, C ITHAEM OAPKABAEHA XOMEOCTATCKOT OaraHca oprannsma (Losada-
Espinosa u cap., 2018; King u cap., 2000). Vcriomasa ce peakTHBHOCT OpraHH3Ma KPO3 IOja9aH PaA cpra
U BUCOKY (PPEKBEHIIH]y AMCarba, IpaheHy HM3MECHEHHM ONXEJBUOPAAHHM OOAUIIMMA IIOHAIIAA, Y
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3aBHCHOCTH OA Temmepamenta (Pighin u cap., 2013; Bourguet n cap., 2010; Averds u cap., 2008; 1Van de
Water n cap., 2003). AxkruBHpa ce CHCTEM XHIIOTAAAMYCA-XHITO(HU3E-HAAOYOPEKHE IKAE3AE, V3
ocA0babarbe KOPTHKOTPOITHOT XOPMOHA, OAHOCHO KartexoAamuHa u koptuszoAa (Romero u cap., 2017,
Hemsworth n cap., 2011; Ferguson i Warner, 2008). V nunry 3aA0BOAaBamba €HEPIETCKUX IOTPeOA
OpPraHM3Ma, AOAA3U AO pa3Aarama TAMKOreHa jerpe m muinumha, rmosehame KoHIETpargje IAyKose y
KPBH, T€ Y 3aBUCHOCTH OA AYKHHE Tpajarba CTUMYAyCa, MOkKe AOhM AO XHITodaruje i ryOnTKa TEACCHE
mace (Rabasa w Dickson, 2016). Ilopea KOpTH30Aa B KaTeXOAAMIHA, Y KPBH e IT0BahaBajy KOHIIETparinje
pasamguTux ensuma u merrruaa (Romero u cap., 2017; Francisco n cap., 2015; Alende n cap., 2014; Tadich
u cap., 2005). Vcaea omrrehera murmiha, 360r pasanduTux (pU3HYKHIX HH3YATA, AOAA3H AO mToBehane
repMeabuAHOCTH heamja m mopehane KoHIeTpanuje KpeaTwH kuHasze y kpsu (Simova m cap., 2016;
Mpakama u cap., 2014). AeroBarbeM jade MEXaHHYKE CHAE, Hajdenthe akTUBHOIITNY PaAHHKA, AOAA3H AO
pymIrype TKmBa MHUIHha M KACHHJET OAP’KaBarba HAPYIIICHE AOOPOOHTH KPO3 BHAASHBE ITOBPEAC HA
Tpynosuma roseaa (Szrappini m cap., 2009). IToBpeae, mopeA yMameHOT KBAAUTETA TPYIA, MOIY YTHIIATH
U Ha OAP’KHIBOCT MECa YCACA HEAAEKBATHE XUTHjeHCKe ITpakce Ha AmHUU KAawa (Cruz-Monterrosa n cap.,

2017).

Kao mocaeania IoTpoImse TAMKOTeHa Y MAIIIMhIMa, H3a3BaHe IIPEBACXOAHO HAPYIIIEHUM YCAOBHMA K
IIOCTYIIIIMMA Ca ’KUBOTHEbAMA HEIIOCPEAHO IIpe KAama, n Hemoryhmocru rmapa pH Bpeanoctun meca
TOKOM 11porieca xAahema, oaAHOCHO Op3um maaom pH BpeaHOCTH 300T ITEPaKyTHOT CTpeca, AOAA3ZU AO
pasBOja MaHa KBAAMTETa MECa, Y BHAY TBPAOT, cyBor u Tamuor (DFD) meca, oaHocHO 6AeAOr, MEKOT 1
BoAmbukasor (PSE) meca, pectiexrusno (Matarneh n cap., 2021; Lomiwes u cap., 2014). DFD wmeco ce
Hajuerthe Kao MaHa, jaBda KOA TOBEAQ, YCAEA HapyIlIeHe AOOPOOHTH, OAHOCHO HETaTHBHHUX YCAOBA
CpeAHHE TOKOM IIpumapHe IpousBoAmwe (Matarneh u cap., 2023). Ilpomec amaepobHe ramkoAuse je
najuche 3aycraBmoen y TpenyTky Kaaa je pH Bpeanoct meca usnaa 6,0, 1o je oaanka tammmanor DFD
meca (Matarneh u cap., 2021). Vcaea Bucoxke pH Bpeanoctn, aoaasu Ao Beher saaspixaBarsa BOAE Y
mehyheanjckum mpocropuma, mpaheHum H3pasUTO TaMHOM OOjOM Meca, INTO 3HATHO YMarbyje
BPEAHOCT CHPOBHHE, HAPOYUTO Ca acIleKTa rorporrada. pH BpeAHOCT AMPEKTHO yTHde Ha PEAOKC
notennujaa muoraodbmua. Ca cumxaBarbeM pH Bpeanoctm Mmeca, AoAa3H AO KOHQOpPMAIIHOHE
HECTaOMAHOCTH MHOTAOOMHA, III'TO IIOIOAYj€ AAKIIIOj OKCHUICHAIIU]H U TUME CBeTAN)jo] Ooju meca (Bekhit
u Fanstman, 2005; Seideman n cap., 1984). Mermuoraobuus xoju ce popmupa koA DFD meca, mocraje
3HaTHO crabmanuju npu pH Bpeanoctn usnaa 6,0. Ilojam kuAaBOr Meca IPHUIIHCYje C€ UHMEbEHUIIN
HUCKE aKTUBHOCTH KaAlanna mzodopme I u karencuna b npu pH Bpeanoctn msman 6,0 (Lomiwes
cap., 2014). C apyre crpane, mojasa PSE meca je kapakTepncTHYHA 32 CBUEbE U KUBHHY, T€ HACTaje KAO
ITOCAEAHIIA TIEPAKYTHOI CTPECA, YCACA IIPEOP3OT HAKYIIAdARbA AAKTATA HA HUBOY MUIIMha OAMax HAKOH
KAQIba, IIITO YCAOBMDdaBa Op3 mmaA pH Bpeanoctu, uctoa 5,5 (Matarneh u cap., 2021).

2.3. Y1Tunaj reHeTHIKNX (PaKTOPa TOKOM 3peHa Meca

Haxkow 3aBpimeHOr rocrymka xaahema, Meco ce, KaO CHPOBHHA, § CBEKEM CTAEY MOKE AUCTPHOYHPATH
Ha TP/KUIIITE, HAU Ad/€ TTOABPIaBaTH IIOCTYIIIIMMA T3B. BAQKHOT 3perba, kKao Hajuerrhoj popMu 3perba
Mmeca. TOKOM BA@KHOI 3perba, KOMAAU MECa, BAKYYM VIIAKOBAHU HAH § KOMOMHAITHU Ca PA3AHMYIHTUM
KOHIICHTpAIIH]jaMa TaCOBa Ce 4yBajy Y KOHTpoAucanuM ycaosuma (Lavieri i Williams, 2014). Oapxusoct
Meca 3aBHCH OA HH3a (DaKTOpa: HUBOA KOHTAMHHAIIH]E CBEKET MECa MUKPOOPraHH3MHUMA, modetHe pH
BPEAHOCTH, HAYMHA ITAKOBarba U Temmeparype ckaaaumntessa (Kaur u cap., 2021; Doulgeraki u cap.,
2012). IloBehan Opoj mukpoopranmsama, y3 pH Bpeanocr msmaa 5,8 u Bapupame Temmeparype
CKAQAHIITEEA, TIOTOAY]E OPKEM YMHOKABAGY ACPOOHUX MHUKPOOPTaHN3aMa H IIOCACAHYIHO KBApy Meca
TokoM 3pewva (Holman u cap., 2022; Kaur n cap., 2021; Pennacchia n cap., 2011). Koa tpasunnonasso
BAKYYM VIIAKOBAHOI MECa, TOKOM IIPBE ABE HEACAE 3PEHba, IPHCYTAH j€ PE3HAYAAHH KHCEOHHK,
omoryhasajyhu pact um pasMHOKaBarbe aepOOHUX MUKPOOPraHH3aMa, Y3 H3PAUKCHHJU AUBEP3HTET
upucyraor mukpoonoma (Duran w Kabve, 2020; Varnam u Sutherland, 1995). Hakon aaror mepmoaa,
IIPEAOMHHAHTHOCT HAE Y KOPHCT OaKTepHja MACYHE KHUCEAMHE, YMjH AUBEP3UTET, Y 3aBHCHOCTH OA
TEMIIEPATYPE CKAAAMIITEHA, AOBOAU AO CTBapama oApehennx meraboamra, Aajyhu kapaxrepucTmaHa
CEH30pPHA CBOJCTBA MECY IIPOAYKeHOT 3pema (Rovira m cap., 2023).



3pemeM Meca, IPOAYKAaBA CE IIPOIIEC PA3MEKIIABAEha, OAHOCHO IIPOTEOAH3E, IPU YEMY CE CTBAPA)y
CEKYHAAPHU METAOOAUTH KOJH A3jy CHEIH(UYIHY apOMy, MAPHUC H YKYC IIPHAUKOM TOIIAOTHE OOpaAe
meca (Holman u cap., 2022). Kaamaumau, IpOTEOANTHYIKH €H3UMU U IBUXOB CHAOTCHH HHXHOUTOP
KaAITACTATHH YMHE Haj3Ha4ajHHje (DAKTOpe TOKOM 3perba Meca. Bapwjarmje y reHumMa 3aAyKEHHM 32
EbUXOBY (PYHKITHOHAAHOCT MOIY VTHIIATH HA €H3MMCKY AKTHBHOCT M CAMHM THM HA KBAAHTET MeCa,
OAHOCHO CTEIIEH pa3MeKiaBama. KoA roBeaa, Hajuerrhe MCIIMTHBAHE IIPOMEHE HA IEHHUMA Cy OHAE
AcHHHECAHE KPO3 TOAUMOP(U3AM II0jeAMHAYHOT HYKAeOTHAHOT I1apa (SNP), oaHOocHO cynicrutynmje
uaykaeotuaa kaamama (CAPN), oarocHo kaamactatua (CAST) rema koje A0Boae AO (PYHKIIHOHAAHE
M3MEHE AMHHOKHCEAMHA AATHX IIPOTeHHA. Y OoApeheHHM CAydajeBuMa, y 3aBUCHOCTH OA AOKaIlHje Y
reaomy, SNP He AOBOAM AO M3MEHE AMOHOKICEAMHCKOT CACTaBa IIPOTENHA, Y3 IPETIOCTABKY O MOryhoj
KOPEIYAALIMOHO] yAO3U ca ApyruM dyHKImoHaAHNM rtoaumopdusmuma (Coria u cap., 2018; Robert
Pelletier, 2018). bes 0b3upa Ha yAOIy TEHETHKE Ha IIPOILIEC PA3MCEKIIIABAEbA MECA, H AA/bCE CE CMATPA Ad
CIIUICHETHYKN YTHIIAj, OAHOCHO YCAOBH CPEAHHE AompuHOCe y Behoj mMepn BapujaOHAHOCTH AaTe
OCOOHMHE Meca, Ca YAGAOM uHja BpeAHOCT Aocexke u A0 60% (Kostusiak u cap., 2023; Bernard n cap.,

2007).

2.3.1. Kaamauau

V HOpMaAHHM, (OU3UOAOIIKHM JCAOBHMA, KAAITAMHH U IHHUXOB E€HAOTEHH HHXHOUTOP KAAIACTATHH
y4ecTByjy y mporecuma pacta u Audpepenmujannje mummhanx heanja, oapxkabajyhu xomeocrartcke
mexaumusme (Weglary m cap., 2020). ITocrmopTasHO, IpoTeoAnTHYKa (DYHKIIMjAa UM CE HACTAaB/od, KPO3
mporiec Tpancdopmarmje Mumuha y MECO M Aa/SHM Pa3sMEKIIABALEM MECa TOKOM IIPOIIECA 3PErba.
Pamuanjy kaArmamHa guHe Tpu u3odopme nporenna: pu-kaarmaua (CAPN 1), m-kaamanma (CAPN 2) n
tkuBHO crennduaan (CAPN 3). 3a akruBarmjy aHsumMa je HEOIIXOAHA AOBOASHA KOHIICHTPALIH)a
kaarmjymoBux jora: 3a CAPN 1 10-40 pM, aox sa CAPN 2 smaruo Beha konmentparmja, 1-2 mM
(Calvo u cap., 2014; Arrington u cap., 2006; Goll u cap., 2003). C Tora ce CAPN 1 usodopma akrusupa
TOKOM pPaHHUX CTaAHjyMa 3pema, AOK je akruBHOCT CAPN 2 eHsuma mspamenunja y kacHujuMm ¢asama
marypanuje Meca (Kostusiak wn cap., 2023; Kurebayashi n cap., 1993; Jeacocke, 1993). Vaora TkuBHO-
cuermudpranor CAPN 3 ensuma, rmosuartor kao p94, je u Aame npeamer ucrpaxubarba (Weglary u cap.,
2020; Lian wn cap., 2013). Ilopea xaAlmjyma, akTHBHOCT €H3WMa j€ PEIyAHCAHA U IIPHCYCTBOM
docoantnpa, ka0 U aKTUBHOINNY KAAIACTATHHA. YAOIa KaAIIAMHA CE OAPAKaBa KPO3 Pa3Aararbe
IIPOTEHHA IINTOCKEACTA U HMHTCPMECAH]AAHNX (DHAAMEHATA, YHME CE HAPYIIABA MHTEIPUTET MUIIHhHE

heawnje (Bbat u cap., 2018).

CAPN 1 ren, oAroBopaH 3a (pyHKIIHOHAAHOCT UCTOMMEHE (DOpME €H3MMa Ce HAAA3H HA XPOMO3OMY
29 u cacroju ce oA 22 ersona u 21 unrpona (Jusgezuk-Kubiak u cap., 2004; Page u cap., 2002). CAPN 2
Ie€H je AOKaAM30BaH Ha Xpomosomy 16 m umne ra 21 ersom m 20 mutpona. Hus cryamja ykasyje Ha
TO3UTHBHY aconujaTuBHOCT Tadkactux myranmja CAPN 1 rema ca mporiecom pasmeKIraBarba Meca
(rabena 2.1.) (Weglarg m cap., 2020). ITopea Tora yrephen je u edpekar AaTux moAnMopdusama Ha Apyre
ITapaMeTpe KBAAUTETa MECa, Kao IITO Cy MpamopupaHocT u 60ja meca (L u cap., 2013; Cheong u cap.,
2008).

Tab6eaa 2.1. [Toezanoct CAPN noaumopdusama ca TEKCTypOM Meca KOA TOBEAQ.

IToanmopduzam Aoxarnuja Cyucrurynumja ITosxesHn ases/reHoTun Pedepenne

CAPN 316 erson 9 G>C anea C Page u cap., 2002;
Corva u cap., 2007,
Tait u cap., 2014.

CAPN 530 erson 14 A>G aren G Page u cap., 2002.
CAPN 947 naTpoH 1 C>G remotrn CC Morris u cap., 2006.
CAPN 3553 HHTPOH 4 A>G regoturr AA Hou u cap., 2011.
CAPN 3717 ersoH 5 A>G aner G Shi n cap., 2011.
CAPN 4751 nrTposn 17 C>T regotrn TT Curi u cap., 2009.
CAPN 6545 nHTpoH 17 C>T regorun TT Curi m cap., 2009.




2.3.2. Kaannacrarux

KaAmacratne IpeACTaBso>a CHAOTCGHM HMHXHOWTOP KAAITAMHA, 9Hja AKTUBHOCT Takohe 3aBHCH OA
KOHIIeTparuje KaAnmjyma y mehyheamjckum npocropuma (Pinto m cap., 2010). IlToctoju mHexoAmko
nmsodopmu kaamacraruaa: CAST , CAST I, CAST 11, CAST III u CAST IV (Kostusiak u cap., 2023;
Consolo m cap., 2016). CAST ren ce Harazum HA XpOMO30My 7 M cacToju ce oA 35 ersona m 34 maTpOHA
(Raynand n cap., 2005). Bapujabuana axrusaoct CAST msodopmu KOA pasamauTux rpyira muirmha
MOJKE YTHIIATH Ha EKCIIPECHBHOCT KAaAIlaMHA, OAHOCHO Ha IIpOIeC pasMmekinapama meca (Kostusiak n
cap., 2023). IToammopdusmu CAST rena ce A0BoAe y Besy ca Mekohom meca (Tabeaa 2.2.), kao u 60jom
meca (Castro u cap., 2010).

TabGeaa 2.2. [Tosezanoct CAST mmoanmopdusama ca TEKCTYPOM MeCa KOA TOBEAA.

. . IMo>xersHn
IToaumopdusam Aoxarmja Cyncrurynumja P — Pedepenne
CAST 61 erson 1 G>C reroruir CC Wiciriska u Szreder, 2004,
CAST rs109221039 ersox 1 G>C rezoturr CC Tait u cap., 2014.
CAST 155 erson 1 C>T resorur CC/CT Ekerljung, 2012;

Raplanova u cap., 2013.

CAST 2870 3IUTR G>A regotun AA Liu cap., 2010.
CAST 2959 3’UTR A>G resorun GG Morris 1 cap., 2006;

Curi u cap., 2009;
Liu cap., 2010.
CAST 1 WHTPOH 5 C>G anea C Schenkel u cap., 2000;
Chung u Davis, 2012;
Calyo u cap., 2014.

CAST II ersoH 7 A>G reHorun AA Calyo u cap., 2014;
Enriguez-V alencia u cap.,
2017.
CAST IV uHTpoH 12 T>A regotun TT Calyo u cap., 2014




3. 1M U 3AAALIN

OcHOBHH IHA HCTpaKHBamba je yIBphuBame yCAOBa IIPe KAamba TOBEAA - OA papme, TOKOM
TPAHCIIOPTA, UCTOBapa M ODOPaBKa y ACIOY, KAO M IbUXOBOT YTHIIaja Ha IIOKAa3aTe/dbe CTpeca U OAADpaHe
ITapaMeTpe KBAAHTETA Meca, YKAYdyjyhn u ucImTuBame 3pema Meca M MyTallhja TeHa OATOBOPHHX 32
Pa3MEKIIIABAIbE MECA TOBEAQ.

Cx0AHO AeDHHUCAHOM IIH/SY, ITOCTABAS>EHU €Y cAeAchn 3aparim:

(@]

McnmruBame ycAOBa CPEAHMHE Ha MECTy HaOaBKe, TOKOM TPAaHCIIOPTA, UCTOBapa UM OOpaBKa y
Aeroy kAanure rpema Welfare Quality® protocol, 2009

McnuruBame TPymoBa roBeaa Ha IIPUCYCTBO U THII IoBpeAa rpema Welfare Quality® protocol,
2009, y3 oapehuBame mace Tpya, Temneparype u pH BpearHocTH Meca HakOH 0Opaae Tpylra
Makpockorickn mperaeA mayha u jerpe Ha IpHCyCTBO/ OACYCTBO HATOAOIIKAX IIPOMEHA
Oapehusame mapamerapa kpaautera meca: pH BpeaHOCTH, ClIOCOOHOCTH Be3nBarba BOAe, Ooje
u mexohe

Aedbunncame akropa pusuKa KOjU yTHYY Ha II0jaBy IOBPEAA Ha TPYIy U PasBOj TAMHOTL,
TBpAOT, 1 cyBor (DFD) meca

OapehuBame XeMaTOKpHTa M pPEAATHBHE AeyKoHTapHe (POPMyA€ H3 IIYHE KPBH, KaO WU
CEPOAOIIIKO M OHMOXEMH]CKO HCIIUTHBAIGE KPBH Ha: TAYKO3Y, AAKTAT, KOPTH30A, IPOTEHHE
tepmannor crpeca (Hsp 70, heat shock proteins), rnakraT A€XUAPOTE€HA3Y, KPEATHH KIHA3Y, AAAHUH
aMuHOTpaHCcdEpasy, acmapTaT amMmHOTpaHcepasy, Ll-peakTmBHEH IIpOTEHH, MATHE3HjyM,
VKYIIHE IIPOTEHHE, aAOyMUHE 1 (PUOPHHOTCH

Wcrmmrupame myranmja kasnama (CAPN) u kaamacrarun (CAST) rema nmpumeHOM MeETOAC
AcTeKnje IoAumopdusaMa AyKHHE (parMeHTa AOOHjEHHX PECTPHKIIMJOM IIPOAyKaTa
aamuanor ymuoxasama (RFLP-PCR, Restriction Fragment Length Polymorphism- Polymerase Chain
Reaction) CAPN n CAST rema m BHXOBOI yIHIAja HA IIAPAMETPE KBAANTETA MECA TOKOM
ABOHEAEASHOT 3pErha Meca



4. MATEPUJAA 1 METOAE

4.1. Onuc cryaunje

Cryamja je cripoBeAeHa Ha YKyITHO 345 OukoBa, pace Aomahe ITapeHo ropede y THITy CHMEHTAALA, Y TPH
pasamuanre kaauune (A, b u L). Kaanuma A u b cy Onae KOMOMHOBAHOT THITA, HAMCEHCHE 32 KAAIHE
rOBeAAd U CBHIbA, AOK je KAaumia Ll Omaa mckmydamBo 3a kaame roseaa. Kaanmma A je mmasa ABe
OABOJEHE AMHU]€E, 32 KAAFbe M OOPaAy TOBEAA U CBHIbA, Ca AHEBHUM KamarureToM A0 700 cBumba 1 OKO
50 roseaa. Aemo 3a roBeaa je Omo Mamber Kamarmrera, 30 mz, TAE Cy TOBEAA OAMAapaAa AO 2 caTa HAKOH
tparcriopra. Kopuaop oA aeroa Ao Ookca 3a omamauBambe je 0no kparak u aupekras (0,90 x 1,50 m).
Kaanuma b je takobe Omaa KOMOMHOBAHOI THIIA, Ca ABE IIAPAACAHE AMHH|EC 32 IOBEAA U CBHIbE, Ca
HEIITO MAamkuM KarmaruretoM, A0 50 cBuma u 20 ToBeAa Ha AHEBHOM HHBOY. A€IO je OHO HMOAC/HEH HA
ABA A€AQ, Ca YKYIIHUM HOBPIIHHOM OA 40 mz, IAC Cy TOBeAQ IIPOBOAMAA Bpeme AO 12 catm HakoH
Tpacopra. Kopuaop OA Aemoa A0 Ookca 3a OMaM/oHBAIGE je Takohe OMO AHMPEKTaH, W HEIITO
npoayxet (1 m mupox x 3 m Ayr). Kaannma L, HamerbeHa HCKAYYIHBO 32 KAAIGE TOBEAQ, j€ MMaAad
KarmaruTeT oA 35-40 roBeaa ma AHeBHOM HuBOY. [loBpriiHa Acmoa je msnocmaa 50 m’) Tae cy roseaa
OmAa CMeITeHa A0 2 dYaca HakOH TpaHcropra. Kopmaop je OHO AOBOASHO IIPOCTpaH, W OAaro
sakpuB/deH. Koa cBa Tpu THITa KAaHUIA, cripoBoheHe cy CTaHAAPAHE OIIEPATUBHE IIPOIIEAYPE KAAMA U
0oOpaAe TPyIIOBa, Ca OCBPTOM HA IIOjEAMHAYHE AETaA€: MEXAHHYKO OMAM/MHBAIGE €A IIeHETprpajyhum
KAHMHOM, MEXAaHITYKO CKHAAIbE KOXKE Ca TPYIa, Kao U xAabeme oOpaheHux Tpymosa y Tpajamy oA 36-48
YaCcoBa, Y 3aBUCHOCTH OA IbUXOBE TEKUHE.

HcrpaxuBarse je 0OyXBaTHAO CBE YETHPHU FOAUIIIHE CE30HE: ACTO (jVH, JyA M aBIyCT), jeceH (cemreMoap,
OKTOOAp, 1 HOBEMOap), 3uMy (AeremOap, janyap u dedpyap) u rmpoaeche (Mapr, aupuA U Maj).
Bpeanoctu Ttemieparype M peAsaTHBHE BAQKHOCTH Ba3AyXa MecTa HaOaBKe, KaO M mpuirasajyhmx
KAQHHIIIA TOKOM YETHPH CE30HE Cy IIpHKa3aHe y Tabean 4.1.

TabGeaa 4.1. BPCAHOCTI/I TEMIICPATYPE 1 PECAATHUBHC BAAKHOCTH Ba3AyXa TOKOM HCIIMTHUBAHHUX CC30HA.

Cesona Temmeparypa PeaaTBHA BAQXKHOCT

Meanjana Muarvym-Makcumym Meamjana Muanvym-Makcumym
AeTo 28,9 °C 24,3-33,4 °C 40.0% 22,0-70,0%
Jecen 19,0 °C 10,0-23,2 °C 50,0% 44,0-71,0%
3uma 3,0°C -5,0-4,9 °C 75,0% 48,0-80,0%
IIpoaehe 10,0 °C 6,0-18,0 °C 71,0% 48,0-75,0%

Tpancopt ce 00aBAoA0 Y CKAGAY €4 CTAHAAPAHUM IIPOIIEAYPAMA, IIPU YEMY CE€ OPOj TPAaHCIIOPTOBAHUX
rpaa mo cepuju kperao msmebhy 15-20 roBeaa, y 3aBHCHOCTH OA THIIA IIPEBO3HOI CPEACTBA —
JEAHOCIIPATHH MAH ABOCHPATHH THIT KaMHOHA. AyKHHA TPaHCIIOPTa TOBEAQ, OA MECTa HaDaBKE AO
KAQHUIIE, je OmAa HajBeha koA kaanure b, gak oo 200 km. V kaanunm A, TpaHcoprt je OHO IPUAHIHO
Vj€AHAYEH Ca MEAMjaAHOM BpeaHorhy oA 68 km, Aok je y kaauumm L Hajayxu Tpancopt usaocuo 40
km (rabeaa 4.2.). TokoMm cBaxe ITOCETE KAAHHIIH, HCIUTHBAHA Cy IOBEAA H3 jEAHE CEpHje KOja Cy
IIPUCTUATAQ § KAAHHITY, Te je yKymHo mcuuTaHo 20 cepmja TPaHCIIOPTOBAHHUX roBeAd. l'oBeaa cy Ha
KAQHHUITH IIPHCTH3aAd AUPEKTHO ca (DApMH HAHM Ca ITHjaIa, IIOCPEACTBOM Hakymana. Iloaarmm koju ce
OAHOCE Ha KamarureT (apMu, HOPEKAO IOBEAA, AYKHHE TPAHCIOPTA, YCAOBE TOKOM TPAHCIOPTA U
HICTOBAapa, OpOj TOBeAa IIO IIPEBO3ZHOM CPEACTBY, KaO U CBHUM IIPOIICAYpaMa Ha KAAHULN CY
IIPUKYIIA>AHE TOKOM CBAaKOT y3opkoBamba (IIpmaor 1. m 2.).



TaGeaa 4.2. BpeAHOCTH AyKHHE TPAHCIIOPTA Y TPX UCIIHTUBAHE KAAHHIIE.

Kaannna Ay>xuHa TpaHCIIOpTa
Meanjana Muaamym-MakcuMym
A 68,0 km 45,0-70,0 km
b 157,0 km 105,0-200,0 km
0 7,3 km 2,0-40,0 km

4.2. MaankaTopu AOOpPOOHUTH TOKOM HCTOBApa

ToKOM CBaKOT HCTOBapa rOBEAA, UCIIMTUBAHN CY HHAUKATOpHU A0OpoOuTH nipema Welfare Quality protocol
(2009), kpo3 caraeaaBarbe HCIOMAABAEGA €MOITMOHAAHOI ITOHAIAIbA U IIPHUCYCTBA MHTEPAKTHBHOCTH
AKHBOTHIbA U AYAU. [Ipema mporokoay, aeounncanu cy caeachu mapamerpu;

o Kamsame — tpenyTHE IyOHTAK OAAAHCA TE€AA JKUBOTUIHE;

o ITapame — moroyHH IyOHTaK OaAaHCa TeAd KOA JEAHHKE, P YEMYy JKHBOTHEbA AOAHPYjE
IIOBPIIIHHY ITOAQ B OCTAAMM AGAOBHMA TEAQ, 4 HE CAMO HOI'aMa H ITAIIIHMA;

O 3aycraBsmame — KHUBOTHIbA CTOjH, Oe3 3HaKoBa Moryher Iokperamba, MCIIO/MdaBajyhn 3Hake
cTpaxa ¥ TeH3Hje;

o ITokyiaj okperama — KUBOTHEA Ce OKpehe rAaBOM U IPeAmHM AcAOM TeAa A0 90° y AeBy
UAM ACCHY CTPaHY;

o Oxkperame — KUBOTHIbA Ce OKpehe raaBoM U IpeAmHM AeAOM Teaa mpeko 90° y AeBy mam
ACCHY CTpaHY;

o Ilpucmaa — yrmorpeba eACKTPHYHOT TOHNYA, IIITAIA U APYIUX IIPEAMETA OA CTPAHE PAAHHKA.

[Iprankom cBakor HMCTOBapa, MEPEHA j€ AYKHHA IbETOBOI Tpajarba, T€ 3a0EACKEHO Y IPOTOKOA KOJH je
upukaszan y Ilpuaory 3. Bpeanoctn A00pobuTH KOA KUBOTHIbA Cy IIpepadyHate upema Hultgren u cap.
(2014), ca 6aarum Moaudukarujama. CBaku ImapamMerap AOOPOOHTH je IIOMHOKEH €a KOE(UIIH]jEHTOM,
PaAu HOPMaAH3aIIHje AOOH]EHUX BPEAHOCTH.

4.3. UctimtuBame KPBU rOBEAA
4.3.1. Yaumame y3opaka KpBu

Ha AI/IHI/IjI/I KAamba, y3eTa je IIyHa KpB 32 Ad/a UCITMTUBAIbA, KpOS CACAehC KOpaKﬁZ

o ToxoMm IOCTyIIKa HCKpBaperba, KPB je y3era momohy maactugre vare 3anpemune 200 mL;

o Haxkon Tora, y mrro kpahem poky, He Ayiem oA 30 s KpB je HAAUBEHA § ABa BaKyTajHEpa Ca U
6e3 anTHKoaryAanca, sanpemune 10 mL Ao Topme rpaHIYHE BPEAHOCTH;

o Bakyrajaepu cy 6Aaro poTHpaHI HEKOANKO IIyTa, OKO Y3AYAKHE OCE;

O VYsopuu cy TpaHCIOPTOBAHU y XAAAHOM AQHITy AO Aabopartopuje, y pydHOM (DPIKHAEPY HA
temmeparypu A0 +7 °C;

o UMsaBajame cepyma/maasme je H3BPIICHO y IITO KpaheM IEPHOAY, HE AYKEM OA TPH CaTa,
nerpudyropamem nomohy nentpudyre, ca ooprajem oa 2500 rpm y Tpajamy oA 15 munyTa;

o Cepym/maasma, OAHOCHO H3ABOjCHHM CYIEPHATAHT je mpebadeH y IAACTHYHE TyOmIle
sanpemune 1,5 mL, koje cy uyBane Ha -20 °C A0 IAAHUPAHUX AHAAH3A.

4.3.2. UcimTuBame IyHe KpBHU

AHpPEKTHO M3 y30paka IlyHE KPBH, HAa AHHUJU KAaFba, OApeheHa je KOHIIEHTpAIlHja TAYKO3€ M AAKTATa
momohy pyunmx amapara: Accu-Chek® Performa (Roche Diagnostics, Mannheim, Germany) n
Accutrend Plus (Roche Diagnostics, Mannheim, Germany) pecrieKTusHO.
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3 y3opaka myHe KpBH HAIIPAB/ASCH je KPBHU pasMa3 y AYIIAHKATY, Koju je obojer 1mo Romanovski
(BioDiff, BioGnost, Zagreb, Croatia), paan oapehuBama peaarnBre Aeykonurapae dpopmyae. Hamme,
HIPHUIIPEM/ADEHE Pa3sMas je IIOCMATPaH IIOA MUKPOCKOIIOM, IIPH YeMy Ce OAPEhHHBAO THIT ACYKOIMTHHX
heanja (meyroduan, ammdonnta, eosmHOPUAHE u 0a30dHAHN TpaHyAoIHTH) Opojermem Ao 100
heawnja. V3 maBeaenor cacrasa 100 heawnja, npepauynar je oanoc meyrpoduaa u aumdponnrta — N/L
KOAHYHHK.

XeMaTOKPHUTCKA BPEAHOCT CBAaKOI y30pKa je oApeheHa MHKpOXeMaTOKpUTCKOM MeTOAOM (Kovalevic-
Filipovic m cap., 2016). CrakaeHe MHKPOXEMATOKPHTCKE IIEBUHMIIE, UCYHEHE KPB/SY AO 74 AVAKHHE CY
neaTpudyrupane mHa 15 000 g tokom 5 mmmyra (Hawksley Microhematocrit Centrifuge, London,
England), Te momohy MEKpOXEeMAaTOKPHTCKOT YNTAYa OYHTAHE BPEAHOCTH U U3PAKEHE Y IPOLIECHTHMA.

4.3.3. BnoxeMujCKO M CEPOAOIIKO UCITUTUBAKE€ KPBU

Karmr rmaasme Hamera je Ha npusmy pedppakromMerpa U KOHIIEHTPAIIH]a YKYITHHX IIPOTENHA OYHTAHA je Ca
ckaAe, Ha rpanunu usmehy maase m Oeae mosaanmpe. Konnenrpanmja dpuOpunorena oapehena je
METOAOM 3arpeBarsa y3 nperumuranyjy. KpBHa 1maa3ma yBydeHa je y MHKPOXEMATOKPUTCKY I[CBYHIIA U
nukyOucana Ha 56 °C, Tokom 3 muHyTa, y3 nenTpudyrupame Ha 15000Xg Tokom 5 munyra (Hawksley
Microhematocrit Centrifuge, London, England). Ha AHy meBumiie ce jacHO H3ABOJHO IPEIIUIINTOBAHI
dubpunoren (beanm Tasor). Mceruckumsamem IaasMe Ha npusmy pedpakromerpa, ospebena je
KOHIICHTpPAIIN]a IIPOTECHHA HAKOH 3arpeBarba. KoHIeHTparja puOpHHOIeHa y IAA3MI H3PAYyHATA je
Ka0 pa3AuKa n3Mehy KOHIIEHTpanyje yKYIIHIX IPOTEHHA U KOHIICHTPALIHjE IPOTEHHA HAKOH 3arPeBarba
(mpenmmmuTanyje).

Konnenrtpanmja aakratr aexmaporenaze (LDH), kpearnn kmmasze (CK), arannmn amupotpancdepase
(ALT), acmaprar amuuorpancdepase (AST), marmesumjyma (Mg), Ll-peakrusroor nporemna (CRP),
aAOyMHHA M VKYIHHX IIpOTeHHa je OApeheHa m3 kpBHOr cepyma momohy ayromarckor ypebaja
(Architect ¢8000, Abbott, Wiesbaden, Germany). Koedunmjertn Bapujaruje ToHOB/ASCHIX aHAAN3E CY
KOHCTaHTHO OcTajaru ucoA 10% 3a ncrimrtuBane OMOXEMHjCKe ITapaMeTpe KPBU.

Konmerrpanmja koprusosa y KpBu OmkoBa je mcmmrTaHa myrem xommermruBHor ELISA Tecra
HAMEISEHOTI 3a cHemudUYHy KBAaHTHTATHBHY ACTEKIH]y KOpTH3oAa y KpBu rosesa (Bovine cortisol
ELISA Kit, Cusabio, CSBE13064B). Omncer aerexkunje koprusoaa je nzuocuo oA 0,049 ng/ml. ao 200
ng/mL. 3a nsBohewe ELISA tecra, HEOIIXOAHA je IPUIIPEMa CEPHJCKOr Pa3OAAKEEbA CTAHAAPAL, PAAU
KACHHJe ACTEPMHHAIIH]e CTAHAAPAHE KpHBE, IIPUAHMKOM OApehHBamba KOHIIETpaIHje KOPTH30Ad U3
HCIATHUBAHHUX y30paka (TabeAa 4.3.).

Tab6eaa 4.3. Cepuja pazdrakera cranaapaa koptuzoa ELISA rtecra.

C1 C2 C3 C4 C5 C6 C7 C8

ng/mL 200 50 12,5 3,125 0,78 0,195 0,049 0

[Tocrymaxk msBohersa Tecta ce cacrojao u3 caeaechux dasa:

o V maouy ca 96 mecra 3a ysopke, HaHeceHo je 50 ul. yzopaka cepyma Kao M AECIHMAaAHHX
pasOAaKerba CTAHAAPAR, IIPU YEMY j€ JEAHO MECTO OCTAAO IIPA3HO;

o 3arum je aoaaro 50 ul. Artareaa (1x), AOOpO IIpoMeIIaHO HUIIETOM Y Tpajarby OA 60 s;

o [lAoua je mpekpHUBEHA 3AIITHTHUM ITOKAOIIIIEM, Te nHKyOupana 40 munyra Ha 37 °C;

o [Ilocrymaxk wmcrmpama je crapoeacH aoaaBambem 200 pl. Ilydepa 3a umcrompamse, HaxkoH
H3BPIIIEHOT aCIIIPUParba y30paka, moMohy myatukanasse rumere. Hakon 2 munyTa, caapixaj je
OAAro aCIIMPHUPAH, T€ ITOCTYIIAK HCIIHPAba JOII ABA ITyTa IIOHOB/SCH;

o Hakon ucnmpasma, coaato je 100 u. HRP-komyrara u n3Bpiena nakyOaiuja y tpajamy oA 30
munyTa Ha 37 °C;

o IlloHOBMAEH je TOCTYITAK MCIIUPAKHA, IIECT ITYTa;
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o 3arum je poopaato 90 ul. TMB-cymicrpara, y3 nporiec makyOaruje y tpajamy oA 20 munyTa Ha 37
OC;

o Aoaato je 50 ul. pearenca 3a 3aBpIIeTaK peakiHje ¥ U3BPIIECHO OYNUTABAGE ONTHYKE I'YCTHHE
CBAKOT MECTAa Ha ITAOYH, CIIEKTPOOTOMETPH|CKH, ITOMOhY MHKpOUYNTAaYa, HA TAAACHO] AYKUHI
oA 450 nm, y3 kopexrujy Ha 540 nm;

o OapehuBame KoHIETpalHje KOPTH30Aa je cuposeaeHo momohy ’Curve Expert’ codprsepa,
IeHEPUCAEM PErPECHOHE KPHUBE.

Komnrenrpanunja nporenna tomrotaor crpeca (Hsp 70) je oapebena momohy cerasua ELISA rtecra
(Heat Shock Protein 70, SEA873Mi, Cloud-Clone Corp., CCC, USA), koju je crrenndu4an 3a roBeAa,
30or 98% xomonormje mporenHa usmehy pasamuntux Bpcra. Orrcer aetexije Hsp 70 mporemna je
nsnocuo 3,12-200 ng/ml. Cepuja Acnmmanaux pasdaaxema Hsp 70 cramaapaa je nprkaszana y tabean
4.4.

Tab6eaa 4.4. Cepuja pazdrakema cranpapaa Hsp 70 ELISA recra.

C1 C2 C3 C4 C5 Co6 C7 C8

ng/mL 200 100 50 25 12,5 6,25 3,12 0

®aze mzBohemwa ELISA tecta cy 6mae caeache:

o Aoaaro je 100 uL. cepyma u cramaapaa y maouy ca 96 mecra. Muxybanuja je tpajasa 1 car ma 37
OC;

o Msspmrena je acmupariuja caapikaja IIAOYE IIOMONY MyATHKAHAAHE MHKPOIIHIIETE, TE AOAATO ITO
100 pL. Pearenca A y cBako mose. MukyOannja je tpajasa 1 cat ma 37 °C

o MsBprrena je IOHOBHA aCHHpAIlUja CaAp:Kaja IIAOYE, T€ IIPOIEC HCIHPAIba ITOHOBAEH TPH
IIyTa;

o Aoaato je 100 pL. Pearenca b, y3 uakybamujy oA 30 munyta Ha 37 °C;

o [MsBpmeno je mcmmpame IAOYe, IIET ITyTa;

o 3armM je aoAato 90 uL. pactBopa Cyricrpara, y3 uaKybarujy y tpajamy oA 20 munyTa Ha 37 °C ;

o Aoaarje 50 uL pacrtBopa 3a TepMHHALIT]Y pPeaKIIHjc;

o MsBpmeno je dnrame pesdyArara, IOMOhy MHKPOYHTAYa HAa TAAACHO] AV:KHHHE OA 450 nm, y3

oapebuBame konrenrpanuja Hsp 70 nporeuna nmomohy ‘Curve Expert’ codrsepa

4.4. UctimtuBame NOBPEAA HA TPYIIOBUMA TOBEAA

Ha AuHIjI KAamba, HAKOH CKHAQEbA KOXKE, 4 IIPE PACELarba TPYIOBA HA ABEC IIOAYTKE, H3BPIICHA je
MHCIIEKIIH]ja TPYIIOBa roBeAa Ha rpucyctBo u tuir nospesa (Welfare Quality protocol, 2009). IIporokoa
KOJI C€ KOPHCTHO IIPUAMKOM IIPOILIEHE IIOBpeAa, IpukasaH y Ilpuaory 4., je O6asupan Ha CTyAHjH
Romero u cap. (2013), y3 6aare moaucdukanuje. [Topea mpucyctsa, moBpese ¢y AepHHICAHE § OAHOCY
Ha BEAHYNHY, OOAUK, Te:KuHY orrrehermsa 1 Aokaansarujy Ha Tpymy. Ha ocHOBY Beamdnne, moBpeae cy
kAacudukoBaHe kao: mase (<8 cm), cpeame (8-16 cm) um Beamke (> 16 cm). Ha ocroBy 00AmKa,
IIOBPEAE Cy ITOAE/HSEHE HA: OKpyrae, mpase u uperyaapue (Weeks n cap., 2002). Ca acrrekra Texunne,
HoBpeAe ¢y kaacudukobane kao: I - cyrepdpurinjasse, Koje 3axBarajy caMo IHOBPILHHCKI CAO] TpyIa, 11
- IIOPEA ITOBPIIIHCKOL CAOja, ITOBpeAa 3axBata u Muruh u III — mopea HaBeA€HHX IIpPOMEHA, IPUCYTAH
je m mpeaom xoctu (INN, 2002). ITpema rokaansanuju, TPyI je OHO IMOAEAEH § CEAAM PETHOHA: 3aAHA
Hora, tuber coxae, tuber ichi, aeha, peruja abAOMeHa, IPYAH U IIPEAESE HOTE.

4.5. MaKpOCKOIICKH IIPETAEA YHYTPAIIEBUX OpPraHa

Haxkon eBucuepanuje, H3BPIIEH jeé MAKPOCKOIICKH IIPETACA YHYTPAIIIBUX OpraHa, jerpe u Iiayha
oukosa. Ilperaea, Koju je CIPOBEAGH HAKOH 3BAHHYHOI IIOCTMOPTAAHOI IIPETAEAA OA CTpaHe
3aAYKEHOT BETEPHHAPA HA AHHH)H KAAIba, j¢ OHO 3aCHOBAH HA TEXHHKAMA AACIICKIIMje M IIAAIIAIHje
CBUX pEKIbeBa IAyha H jerpe, IIpH dYeMy je CBaka IIAAIIMpaHA IIPOMEHA OHAA AOAATHO 3aCEYCHA.
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3BpIIICHO je M CAarA€AABAE CBHX 3aCEYCHUX IIOBPIIHHA OpraHa, Koje je 3aAy:KeHH BerepruHap Beh
cuposeo. Ha jerpu je wmcmmrano wmoryhe mpucycrBo arcrieca (BEAHYHHE U AOKAAH3ALH)e),
EXHHOKOKYCHHUX ITHCTa, ITIPO3€ M CBUX APYIHX, yOdeHHX ITpomeHa. Ilayha cy mcmmrana y moraeay
IIPUCYCTBA M Pa3Boja KOHrecruje, emdusema, IHOJHHX IIPOIECA, IApa3nuTa, Y3 ACTEPMUHAIIN]Y
saxahenocTn AoOyca aatum mpomena, ncroA u msHaA 50%. IIpoTokoa mperaeaa jerpe u mayha ma
AMHHUJH KAQHba, IpuKas3aH je y [Ipuaory 5.

4.6. UcrimruBame KBaAUTETA MECA

4.6.1. Oapebusame mace Tpyna u pH BpeaHocTH

Haxkon eBucreparimje, pacerama TPyIIOBa Ha ABE IIOAYTKE, a Ipe xAahera, H3MepeHa je mMaca Tpyra
rmomMohy AMTHTaAHE Bare, KOja je HHTEIPAAHI A€O KOAOCEKA AMHHjE KAama. McroBpemeno je mamepena
u pH Bpeanoct u Temmeparypa, yoasamem pyunor pH merpa (Testo 205, Testo AG, Lenzkirch,
Germany) y murmwh Longissimus lumborum y Bucuan 12 pebpa. Ha kaanummu L, mepena je temuepatypa
u pH Bpeanoct mummmha tpyma Tokom xaahema, 3 cata makon kaama. Caeacher aama, 24 gaca HakoH
xAaabema, TOHOBO je m3MepeHa pH BpeaHOCT U TemmepaTypa Meca Tpylla, T€ Y3€TH Y3OPIIH MeCa U3
HCTE PErHje, 3a A€ aHAAU3E, KOJH Cy BAKYYM YVIIAKOBAHH HA KAAHHUIIU. Y3OPIU CYy TPAHCIIOPTOBAHU Y

Aabopartopujy, momohy py4uror gpprmkuaepa Ha +4 °C.

pH Bpeanoct ysopaka meca, mopekaom ca kKaanune LI, je mepena um HakoH 72 ¥ m 96 ¥ TOKOM
ACTEPMHHALIN]E CIIOCOOHOCTH BE3MBAEbA BOAE, KAO H CEAMOT U 14-or AaHa 3pemsa. [Ipe cBake yrortpebe,

pH merap je xkaanGpucan cranpaparnm pacrsopuma (pH 4,00 u 7,00 mpu 20 °C).

Ha ocaoBy aobmjene pH Bpeanoctn meca 24 cara HakoH xAahersa, U3BpIreHa je KAacHUKaIimja Meca
Ha: Meco HOopMaAHOT kBaaurera ca pH Bpeamomthy ao 5,8; arummaro DFD meco oa 5,8 a0 6,0 u
tunmaao DFD meco ca Bpeanorthy mpexo 6,0. IIpoTokoa mcrnmTuBara mapamerapa KBaAHTETa Meca
npukasa je y [Ipuaory 0.

4.6.2. OapehuBame 6oje meca

Hakon npucneha y aabopaTtopujy, y30pIiu Cy OTIIAKOBAHH H OCTaBbs>eHU § (pprkuaep 30 MuHyTa, KAKO
Ou ce IIOHOBO M3BPIIIHAA OKCHICHAIIM]e MHOrAOOMHa, T3B. bloming time. Boja y3opaka meca mopexaom
ca kaaamure A n b je mepena muCTpyMeHTaAHO, momohy pyunor amapara Minolta CR-400 (Konica
Minolta Sensing Inc., Osaka, Japan). IIpe came ymorpebe, ammapar je kaanOpucan momohy OGeae maode,
peMa yiycrBy mpousBobada. Cea Mmepema cy oapabena y Tpumamkary. AoOwujene cy caeaehe
BpeaHOCTH OOje: L* - cBeraoha meca (omcer oA 0 — mpra 60ja Ao 100 — mornyso Oeaa 60ja), a* - yaeo
3eA€HO-LIpBeHE DOje (HeraTuBHE BPEAHOCTH AC(DHHUIILY ITAABY OOjy, AOK IIO3UTHBHE I[PBEHY), b* - yaco
3eACHO-KyTe OOje (HeraTMBHE BPEAHOCTH CE OAHOCE Ha 3€ACHY, AOK IIO3UTHBHE Ha LPBEHY 00jy) (Jain,
1989). Bpeanocr C*, wmspaxenoct 6oje je mpepauynar mpema opmyam:  (a*¥° + b¥)? rox je H¥,
mujarca 6oje Aobujera uz: tan (b*/a*).

Oapebupamse 60je y3opaka meca, mopekaoM ca kaanurie L, mpsor, ceamor u 14-or AaHa 3perma meca je
H3BPIIEHO HMHCTPYMEHTAAHO, momohy komipjyrepckor susyeanor cucrema (CVS) (Tomasevic, 2018;
Tomasevié u cap., 2019). Amasusa AoOnjere canke je mssprrrera momohy Adobe Photoshop CC (64 bit),
y3 AerepmuHanujy 0oje momohy alata Color Sampler Tool. Bpeanoctu cy uckasane y Buay L*, a* u b*,
y3 npepauyHaBame C* n H* Bpeanoctn.

4.6.3. OapehuBame CcriocoOGHOCTH Be3UBaHmbA BOAE

V3opuu meca, IIOPEKAOM ca TPHU KAAHHIIE, KOjH Cy y3eru 24 cata HAKOH xAahema Cy HCIUTAHU Ha
CIIOCOOHOCT BE3UBAIA BOAE, IIPUMEHOM ABE METOAE: IyOmTak Teanoctu nehemem (drip loss) u ryOmrak
TEYHOCTH KyBameM (cooking loss) (Honikel, 1998). 3a aerepmumarujy drip loss-a, ysopak mMeca TexuHE
oko 100 g, je mperusno usmepen Ha Baru ca nperusaorrhy 0,05, 3aTUM OKadeH y CTAKAEHY ITIOCYAY €4
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ITOKAOIIIIEM, ITPU YEMY Y30PaK HHjEe AOAHPHBAO 3HAOBE IIOCYAC. Y30pIH Cy npedbadeHn y (PpInKUAEp 1
IIOHOBO M3MepeHH HakOH 24 u 48 catn. Pazamka mamehy mmoderne mace u mace HakoH 24 OAHOCHO 48
caTH je mpeActaBsasa drip loss, m3paxeH y IPOIEHTHMA. Y30pak Meca je IIOTOM IIpeOadeH y Kecy ca
3UIT 32TBAPAYCM, KYBAH AO ITOCTH3ama yHyTpalmbe Temrepatype oA 75 °C. Hakon xaahema, moHoBO je
u3MepeHa Maca y3opka. Pasamke mameby ABe aare mace cy umHHAEe cooking loss, m3pamen y
IIPOIIEHTHMA.

4.6.4. UcrimtuBame TEKCType Meca

Texcrypa meca, y3opaka mopekaoM u3 kaauure L je mcrmrana meroaom ‘Warner-Bratzler shear force’
(WBSF), momohy TA.XT Plus Texture Analyzer (Stable Micro Systems Ltd., United Kingdom).
Bakyym-11akoBaHH y30pIn Meca, CKAGAUIIITEHH Ha Temrepatypu A0 +7 °C, cy OTBOpeHHI IIPBOT, CEAMOT
u 14-or aama 3pempa, Te TepMUYKH OOpaheHH, IedermeM AO IIOCTH3aIba YHYTPAIIEbE TEMIIEPATYPE Y
eHTpy ysopka, Ao 75 °C. Haxon xaahema, u3 cBakor ysopka meca je aHAAH3HPAHO AO 8 mpoOa, ca
PASAMYHTHX MECTa, IIPH YEMy je IHuprHa Ipode Omaa 12 mm, a Ay:KHHA MepeHa 3a CBAKy IIPOOY, paAn
Hopmaamsargje. [Ipobe, OAHOCHO y3opuM Cy aHAAM3HPAHN METOAOM CMHIIARa, ITOMONy HacTaBKa
‘Warner-Bratzler V notch blade’, y3 motucny moh oa 50 kg. Aobujene BpeAHOCTH €y HMCKazaHE Kao
MaKCHMAaAHN HAITOH cMurama (N).

4.7. MoAekyaapHe aHAAHU3E

4.7.1. U30aamnmja renomcke AHK

I'enomcka AHK je mzoropana npumenom moandukosane CTAB meroae (Doyle u Doyle, 1987). CTAB
nydep cy umamAe caeache xommonente: 2% CTAB — merma-tpumerna-amonmjym O6pomua; 1,4M
NaCl; 20mM EDTA — eruaen-anamus-terpacupherna kuceansa; 100mM Tris pH 8,0; 2% PVP —
ITIOAUBUHUAIHPOAHAOH. Hakon ayrokaaBuparma, a npe came ynorpede aoaaro je 100 ul. B mepkarrro-
eraoaa y 10 mL pactBopa. [Toctymak usonaruje AHK ce cacrojao u3 caeachux kopaxa:

O 3amp3HyTO MAIIHhHO TKHUBO je IPeOadeHO y aBaH, T€ Y3 AOAATAK TEYHOI a30Ta y IIOTIIYHOCTH
CAaMAEBEHO;

o ~200 mg camAeBEHOr TKUBa je IIpeOaveHO y IAACTUYHYy TyOumiy oA 2 ml, y Kojy je oAmax
asosato 750 ul. CT'AB pactBopa, IIpeTxoAHO 3arpejaHor Ha 65 °C;

o Haxon ao6por Memassa, Tybure cy nukyoupase Ha 65 °C y tpajamy oA 3 MuHyTE;

o 3arum je Aoopato 750 pll Sevag (xaopodopm:uzoaMuAaAKOXOA, 24:1) pacTBOpa, Y3 HHBEP3UOHO

OKpeTarbe TyOHUIIe y Tpajarby OA 2-3 MUHYTE;

[Torom je msBprneno nerpudyrupame xa 13 000 rpm (Minispin, Eppendorf) y Tpajamy oa 10

MEHYTa;

Oxo 600 pL. cymepraTanTa je mpebadeHo y HOBY IHAACTUYHY TyOHIIY;

Aoaato je ~450 ulL xaapaHOT H30IIPOIIAHOAL, pasu nperumurauje AHK;

Tyburte cy nearpudyrupane 5 munyra Ha 13 000 rpm;

NsaBojen je cymepraTanT, a y mcry Tyomiy je aoaato 500 ul. xaaasor 70% eramoaa, pasn

HCIUPAHA ITEACTA, Y3 TAKAUBO POTHPAEGE TYOHITA;

Tyburte cy nearpudyrupane 5 munyra Ha 13 000 rpm;

M3aBOjeH je cynepHAaTaHT IIOMOhY MEKPOIIHIIETE U UCIIHPAIHE €TAHOAOM € IIOHOBASEHO;

o Aobujenn merer opanocmo AHK je wmcymen nomohy porosamopa (Concentrator 5301,
Eppendort), pasu eBarmopariuje eTaHOAR;

o Ocymenn mneaer je pecycenpoBan y 100 pll Boae, Te je xommentparmja AHK
kBaHTH(UKOIBaHA criekrpodoromerpujcku, momohy Nano Drop ypebaja.

o O O O ©)

o O
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4.7.2. RFLP - PCR

3a m3Boheme Aamuane peaknuje nmoanmepusaruje (PCR), npso je mpumpeM/ameHa peakiimoHa CMerna
rmomohy Dream Taq PCR xura (Thermo Fisher Scientific, USA) u guruAe cy je caeache xommonenre:
2,5 ul. Dream Taq nydepa (10x), 0,5 pl. 10mM dNTP, 10uM F u R npajmepa, 1 ul. msoroane AHK,
xornerparmje ~100 ng, 0,125 pl. Taq moAnmepase, Te ocTaTak Boaa A0 (buHaAHE 3arrpemMue oA 25 pl.
Cexsenrie mpajmepa, ontumasne temreparype PCR peakimje, ka0 1 BeAndnHa AOOH]EHUX ITPOAYKaTa
je mpukazana y Tabean 4.5. YVcaosu npuaukom ussobema PCR cy 6man caeachn:

o Munmmjasna Aeratypanuja zHa 95 °C y Tpajamsy oA 5 MuHyTa;

o0 40 mukayca: acHatypanmja Ha 94 °C y Tpajamsy oA 45 CekyHAM; TeMIlepaTypa XHOpHAM3aLIje
(aata y tabean 4.5.) y Tpajamy oa 45 cexyHam; moanmepusanunja Ha 72 °C y Tpajamy 0A 45
CEKYHAM;

o ®unasna eaonranuja Ha 72 °C y Tpajamy OA 5 MuHYTA.

Hakon aAamuanme peaknuje 3a oApeheHHM HCIUTHBAHH ITOAUMOPQH3aM, H3BPIIEHO je pasABajarbe
AOOHjeHIX IPOAyKaTa Xopru3oHTaAHOM eAaektpodopesom y TAE (0,04M Tpuc-arrerar, 1 mM EDTA)
nydepy Ha 2 % arapo3HOM I€Ay y KOjH je IIPETXOAHO AOAAT etuAmjym Opomma (Sigma-Aldrich,
Germany). Hakon 3aBpriene eaekrpodpopese, H3BPIIEHA je BUSYEAU3AIH]a TEAd HA TPAHCUAYMHHATOPY
(Biodoc Analyze, Biometra), ynopehusamem aoOujennx dpparmenara ca cranaapaom (Gene Ruler 100
bp DNA ladder, Thermo Fisher Scientific, Lithuania).

Awnrecruja ymuoxkene AHK, paan yrBphusamsa remorumosa moAumopdpmsama je msppireHa momohy
cuennduannx exsuma (New England Biolabs, NEB) npuxasamux y tabean 4.5. Cmerrra 3a usohemse
aurectuje ce cacrojara u3: 1 ul mydpepa (10x), 0,2 U ensuma, 1 ul. yMHOMKEHOr IIPOAYKTa M OCTATaK
BOoAa A0 puHaAHe 3aupemune oA 10 ul. ITocrymmak aAurecruje, OAHOCHO HHKyOAIIHje U HHAKTUBAIIH]E 32
ncruTHBaHe IMOANMOpdusMe je mpukazaH y Tadean 4.6. Hakon 3aBpimene aurecruje, M3BpIICHA je
BU3yEAH3AIH]a AOOM]CHHX IIPOAYKaTa Ha 2 %0 arapO3HOM TEAY.

Ta6eaa 4.6. Aurecruja ymaoxenux PCR npoaykara

IToanmopduzam Huky6anuja HuakTuBanuja
Temmeparypa Bpeme Temmeparypa Bpeme
CAPN 316 37°C 15 min 80 °C 20 min
CAPN 530 37°C 15 min 65 °C 20 min
CAPN 4751 60 °C 60 min 80 °C 20 min
CAST I 37 °C 15 min - -
CAST II 37°C 15 min 65 °C 20 min
CAST IV 37°C 60 min 80 °C 20 min
CAST 2870 37°C 15 min - -
CAST 2959 37°C 15 min 65 °C 20 min
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Tabeaa 4.5. Cekpeniie mmpajMepa, TeMIIepaTypa XUOPUAU3AIIH]E, PECTPUKIIMOHN CH3UMHU M BEAHYNHA IIPOAYKATA UCIINTHBAHUX ITOAUMOP(dH3aMA.

Ten IToaumopdpuszam  Aokaruja Ilpajmepu 5-3’ Crapr Beanunna Temueparypa RFLP PCR, bp  Pecrpuxiuonn Pedepeniie
O3WIUja  IIPOAYKTa, bp  xubpuausarmje €H3UMU
CAPN 316 Eron 0 F: TACCAGGGCCAGATGGTG 5546 08 6 °c C: 371, 248, 89 By Page u cap.,
R: CGGGTGTCAGGTTGCAGA 6253 G: 619, 89 2009
Kaamaun F: GCAGGGACCCAGTGAGTA 22458 G: 657,125 Page u cap.
A 1 2 2,5° . P ’
(CAPN) CAPN530 Bron 14 g CCCTGCCAGTTGTCTGAA 23239 8 62,5°C A: 782 AT 2009
F: GGCTTGGGTTGGGATGTC 24450 3 C: 122,85 White n
CAPN 4751 Murpon 17 T GGGAGGGGTGTTCTCTGA 24656 207 06°C T: 207 Bea]l cap., 2006
CAST 1 Mipons T GAAGTAAGCCAAAGGAACACA 85018 510 61°C G: 267, 250 Rl Schenkel n
R: TGATGGTGGCTGCTCACT 85534 C: 517 cap., 2006
F: TGCATCATGTCCAGCAGA 86827 . A: 236 Calvo w1 cap.,
CASTIL Erson 7 R: CGTGTGCTCACCTTGTCAG 87062 236 65°C G: 178, 58 Hbhal 2014
Kaanacrarun F: GATGCCTTGTCATCCGACTT 96249 . A: 516 Calvo u cap.,
(CAST) CASTIV Mo 12 b G ACTGGCAGATGAAGGAAA 96746 >16 62,5°C T: 259, 257 BeeYT 2014
Erson F: CACATTCTCCCCACAGTGC 131203 . A: 247,129 Corvan
CAST 2959 30/3UTR  R: GACAGAGTCTGCGTTTTGCTC 131578 376 04°C G:376 Ddel cap., 2007
Erson F: TTTTAAAAATTGCCTTCAGTTGG 130769 . G: 260, 7 Curi i cap.,
CAST 2870 30/3UTR  R: ACATCAAACACAGTCCACAAGTCTA 131035 267 63°C A: 147,113, 7 MinCl 2009
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4.8. CTarucTunuykKka aHAAu3A

CBU IOAAIIM M3 HCTPAKUBAIGA KOJH CY MMAAH HOMHHAAHE BPEAHOCTH, CY IIOABPTHYTH YHHBAPH]aHTHO]
AOTHCTHYKO] PErPeCHju, paAn yTBphUBamba II0CTOjarba IIOBE3aHOCTH IIPUCYCTBA IIOBPEAA HA TPYIOBUMA
n mojase Tunmgaor DFD meca ca ycaoBuMa m mocTymmmMa ca OHKOBHMA IIPE H TOKOM KAQmba.
Bapnjabae ca smawajuomthy P < 0,10 cy mcrmrane Ha MyATHKOAMHEAPHOCT M YK/AoY4IeHE Y (PUHAAHY,
MYATHBAPUJaHTHY AOTHCTHYKY PETPECH]Y, KAKO OH Ce YIBPAHO 33jeAHHYKH ePeKaT AATUX BapUjabAH HA
110jaBy ItoBpeAa Ha TpymoBuma u pa3Boj DFD meca. Hosmer-Lemeshow Tect je ymorpebren 3a
IIPOBEPY IPUXBAT/SHUBOCTH AOTUCTHYKHX MOAEAA. Pe3yArarn cy mprkasaHH Kao OAHOC BepoBaTHOhe
(OB) y3 95% mmTepBan mosepema (95% MHII). Ilocrojame pasamke y ydecTaAoCTH IIapamerapa
AOOPOOHTH KOJH Cy IPOIICHUBAHI TOKOM HCTOBAPa, KAPAKTEPHUCTHKA IIOBPEAA HA TPYIIOBHMA, KAO M
upucycrsa DFD meca je yrBpheno momohy Hi kvadrat-mor tecra.

[Toparm ca HENPEKHMAHUM BPEAHOCTHMA CY IIOABPIHYTH IIPOBEPH HOPMAAHOCTH AHMCTPHOyIIHje
npumenom Kolmogorov—Smirnov-or tecta (P > 0,05). Auneapan Moaea je yrorpebaer, Kako ou ce
VIBPAHO ITOjJCAMHAYHH eeKaT HAYMHA HaOaBKE ITOBEAA U THIIA KAAHHIIE, KAO M FBUXOB 3ajCAHHYKN
edpexaT HA mapaMeTpe KBAAMTETA MECa, Y3 TEACCHY Macy Kao KopapmjaHcy. Takobe, ABodakTopckw,
AMHEAPHI MOAEA j€ VIOTPeOsSECH KAKO OH  ce  YIBPAMO YIWI] TICHOTHIIOBA —HCIIHTHBAHHIX
oAnMOpgHU3aMa U AY/KHHE Tpajarba 3perba Ha IIapaMeTpe KBaAHTeTa Meca. Tpodakropcku, AnHeapHu
MOAEA je KopuIrheH Kako O ce YTBPAHMO IOJEAHHAYHH U MHTEPAKTUBHU ePeKaT AYKHUHE TPAaHCIIOPTA,
CE30HE U ITPUCYCTBA IIOBPEAA HA TPYIIOBHMA HA XEMATOAOIIIKE 1 OHOXEMHU]CKE ITapaMETPE KPBH I'OBEAQ,
y3 TeAeCHy Macy kao koapujancy. Hakmaana nopebhema rpyma aepunamcannx akropa AATHX MOAEAA
cy m3Bprena nomohy Bonferroni post hoc Tecra. Crarucrudka 3magajaocT je Aeomuucana Ha HuBoOy P

< 0,05.

MoaeA BHIIIECTPYKE AHMHEApPHE perpecuje je yIoTpeOmeH Kako O ce mcmmrasa  mMoryhmocr
XEMATOAOINKUX M OHOXEMMjCKHX IlapaMerapa KpBH, Kao ante-moftem HHAMKATOPA, HA HHBO
upeauknuje pH Bpearoctn mocrmoprasno. I[Topea mpoBepe HOPMAAHOCTH M YKAARAFha ATUIIMIHUX
BPEAHOCTH M3 Aas€ aHAAU3E, HCIUTAHA j€ M MYATHKOAMHEAPHOCT AATHUX HE3aBHCHUX BapHjadAN
rromohy ABa mapamerpa: VIF — ucrioa 5 u roaepaniinja, usnaa 0,1.

30or BeAamKOr Opoja BapujabAHM, KaO U y30paka, IapaMETPU KBAAUTETA MECAa M XEMATOAOIIKH U
OHOXEMHjCKH IIapaMETPU KPBH, Ca HEIPEKUAHUM OOEAEKHMA, Cy IIOTBPIHUTH AHAAM3H TIAaBHUX
xomnonenata (PCA). Kaiser-Meyer-Olkin-oB (KMO) Tect aaexBatHOCTH y30paka u Bartlett-oB Tect
cepuIHOCTH €y YHOTPeOASEHN 34 IIPOBEPY IIPUXBATASUBOCTH CETA TTOAATAKA (DAKTOPCKOM aHAAH3OM.
PCA je cposeacH mpumenoM Promax meroae porannje dpakropa. CTaTHCTHYKA aHAAN32A ITOAATAKA j€
cuposeaena momohy SPSS 21 codrsepa (SPSS Inc., Chicago, 1L, USA).

17



5. PE3YATATU

5.1. ¥Yrumaj mospeaa Ha TPyIy Ha KBAAUTET MECA TOBEAA

Wcnmrusamem 345 TpymoBa roBeAa HA AMHHU)H KAamba, TopekaoM u3 3 kaauuie (A, b u L), yrspheno
je Aa je 140 TpymoBa mmaAo Oap jeAHY IIOBPEAY, T€ je YKyIIHA IIPEBAACHIIHja TPYIIOBAa Ca IIOBPEAaMa
nsHocuAa 40,6% (95% unTtepBas mosepema, MIT = 35,4-46,0). ITocmaTpaHo ca acriekTa IOjeAHHAYHE
KAQHHIIE, IIPUCYCTBO TPYIIOBA Ca ITOBPeAaMa Ha KAaaHuIH A je usHocuao 59,2% (95% HWIT = 50,8-67,2);
kaauum b 50,7% (95% WUIT = 38,9-62,4) u xaamumu 1 12,2% (95% WIT = 7,0-19,3). ITpomene Ha

VHYTPAIIBLIM OPIaHNMa, JeTPH U IIAYhHMa, KOA NCIIMTHBAHHIX FOBEAA HUCY OuAe yTBpheHe.
5.1.1. ®axropu pu3nKa 3a HACTAHAK IIOBPEAA HA TPYIIy TOBEAA

Wcnmrusann (hakTopu ITOBE3AHM Ca IIPOU3BOABOM ToBeher Meca, 0A papme mOpekAa, TPAHCIOPTA I1a
cBe AO OOpaBKa TOBEAQ HA KAAHHIIH, Cy IpukazaHu y Ttabean 5.1. IlpumeHOM MOAeAa YHHBApHjaHTHE
AOTHCTHYKE perpechje, yIrBpheHO je Aa cy cBu (pakTopH, IIOYEB OA BeAmdnHe Qapme, AyKHHE
TPAHCIOPTA, THIIA IPEBO3HOI CPEACTBA, I'YCTUHE IIPEBO32, HAYMHA HAOABKE IOBEAA, CE30HE, TCACCHE
Mace TOBEAQ, AYKIHE TPajarba UCTOBAPA KAO U TUIIA KAAHHIIE, OMAN IIOBE3aHH €4 I10jaBOM IIOBPEAA Ha
TpymoBuma roseAa. CBu HaBeAeHH (PAKTOPH Cy YK/ASOYUCHH § MOAECA MYATHBAPHJAHTHE AOLHICTHYKE
perpecuje, Kako OM Ce€ HCIIMTAO IbUXOB 32jCAHHYKH YTHIIA] Ha IPHUCYTBO IIOBPEAA HA TPYIIOBHMA
(rabeaa 5.2.). Visphen je 2,94 myra Behn pusnk oA IIojaBe IIOBpPEAa KOA TOBEAA KOja CY KyII/o€HA Ha
IIMjalld § OAHOCY Ha IOBEAA KOja Cy TpaHcIopToBaHa AupekTHO ca dapmu (P = 0,0001). Vaumajyhu y
003up THII KAAHHUIIE, youeHa je 6,80 BepoBaTHOhA IPHCYCTBA IIOBPEAA KOA rOBeAa Ha KaaHum A (P =
0,0001) u 4,76 BepoBaruoha Ha kaamumu b (P = 0,0001) y oanocy Ha kaanuny L, kao pedepentay
KaTeropHjy.

Ta6eaa 5.1. [IpucycrBo moBpeaa Ha TPYIy rOBeAa IPEMa HCINTHBAHNM (DAKTOPHMA ITOBE3AHNM Ca
IIPOM3BOAOM roBeher meca.

daxrop n Ilpesasenmuja (%)  95% HII OB 95% HI1 P - BpepHOCT
Beauunna gpapme 0,004
> 40 6ukosa 143 30,1 22,7-38,3 1,00
< 10 6ukosa 60 50,0 36,8-63,2 2,33 1,25-4,32
10-40 6uxosa 142 472 38,8-55,7 2,08 1,28-3,38
Tpaucnoopr 0,05
< 100 km 270 37,8 32,0-43,8 1,00
> 100 km 75 50,7 38,9-62,4 0,59 0,35-0,99
IIpeBo3HO cpeAcTBO 0,0001
Jeamocparso 283 34,6 29,1-40,5 1,00
AsocrparHo 62 67,7 54,7-79,1 3,96 2,21-712
T'ycruma npeposa 0,0001
> 350 kg/m? 174 23,6 17,5-30,6 1,00
< 250 kg/m? 62 59,7 46,4-71,9 4,80 2,59-8,89
250-350 kg/m? 109 56,9 47,1-66,3 4,28 2,55-7,17
HaGagka 0,0001
Awupexrrao ca dapme 130 17,7 11,6-25,3 1,00
Nujarra 215 54,4 47,5-61,2 5,55 3,29-9,38
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Ce3ona 0,04

Aeto 97 34,0 24,7-443 1,00
Jecen 83 33,7 23,7-44.9 0,97 0,53-1,83
3uma 92 52,2 41,5-62,7 2,12 1,18-3,80
ITpoache 73 425 31,0-54,6 1,43 0,76-2,68
Kaauuia 0,0001
I 125 12,2 7,0-19,3 1,00
A 145 59,2 50,8-67,2 10,44 5,55-19,65
b 75 50,7 38,9-62,4 7,39 3,65-14,96
Hcrosap 0,001
< 15 min 117 25,6 18,0-34,5 1,00
> 15 min 228 482 41,6-54,9 2,70 1,66-4,41
Teaecna maca 0,05
> 500 kg 279 38,0 32,3-44.0 1,00
<500 kg 66 51,5 38,9-64,0 1,73 1,01-2,97
YkynHo 345 40,6 35,4-46,0

*UIT — mareppas mosepemba; *OB — oaroc BeposaTHOhe

Tab6eaa 5.2. Paxkropy pU3HKa IIOBE3AHH Ca IIOjABOM ITOBPEAA HA TPYITY TOBEAQ.

dakrop ITpusarobenu OB 95% HT1 P - BpepaHOCT
Ha6aBka

AwupexrtHo ca dpapme 1,00

INujara 2,94 1,65-5,26 0,0001
Kaagumna

L1 1,00

A 6,86 3,53-13,37 0,0001

b 4,76 2,26-10,01 0,0001

*OB — oanoc Beposaruohe; *VIT — nntepsas moBepema

5.1.2. Ante-mortem nHANKATOpHU AOGPOGHUTH

[TocTymmm ca KUBOTHEbAMA TOKOM HCTOBAapa, IOPEKAOM Ca IHjaIle M AUPEKTHO ca (papMu, KOA TpHU
PasAHYHTE KAAHHUIIE Cy IIpukasaHu y Tadbean 5.3. VrBphena je Beha ygecrasoct kamsama (P = 0,002),
sacyraBmarba (P = 0,001), mokymraja okperama (P = 0,001), okperama (P = 0,03) koA roBeaa TOKOM
HCTOBAapa Ha KAaHUIU A y OAHOCY Ha kAaanune b u L. 3marno Beha dpexBennuja ynorpebe cuae oA
CTpaHe PAaAHHKA TOKOM HCTOBApa j€ yOYEHA KOA IOBEAA IIOPEKAOM Ca IIHjaIle y OAHOCY Ha IOBEAA
TpaHcrioproBana AupekTHo ca dapmu (P = 0,03), Te Ha kaannnu A y oaHocy Ha kaaHuie b u L (P =
0,001). CpeoOyxBaTHO HOCMATPaHO, BPEAHOCTH HApyIIEHE AOOPOOUTH TOKOM HCTOBapa Cy Owmae

3HATHO yBehane Ha KAaHHIE A y OAHOCY Ha Apyre ABe Kaanure (P = 0,01).
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Tab6eaa 5.3. [Tapamerpr AOOPOOHUTH TOKOM HCTOBAPa TOBEAA Y TPU PA3AHYNTE KAAHUIIE.

HaGapxa p Kaannna P

ITujama (%)  Papma (%) A (%) b (%) LT (%)
Kausame 52 (24,2)» 34 (26,2)2 0,08 50 (34,0)» 11 (14,7)° 25 (20,3)® 0.002
IMapame 8 (3,7)2 323 0,47 7 (4,8)2 1(1,3)2 32,4 0.33
3aycraBmame 42 (19,5)2 18 (13,8) 2 0,18 48 (32,7)2 5 (6,7)° 7 (5,7)° 0,001
ITokymaj okperama 22 (10,2)2 8 (6,2)2 0,19 24 (16,3)* 1(1,3)° 5 (4,1)° 0,001
Oxperame 2(0,9)2 21,52 0,01 4 (2,7) 0 (0,0)® 0 (0,0)® 0,03
Kperame yrazaa 11 5,1) 5(3,8)% 0,59 11 (7,5)2 11,32 4 (3,3)2 0,06
Yuorpeba cuae 36 (16,7)2 11 (8,5)° 0,03 33 (22,4)2 3 (4,0)° 11 (8,9)° 0,001
Bpeanocr A06pobuT 6,1£0,52 4,60+0,52 0,06 6,5210,5 4,010,6° 4,0410,6° 0,01

*PasAndmrra CAOBa Y CTOM PEAY O3HAYABAJY CTATHCTUYKY 3HaUajHOCT Ha Husoy P < 0,05

5.1.3. Kapakrepucrtuke nmospeaa

O yxyrao 140 yrephenux Tpyrosa ca nmospeaama, 83,6% TpymoBa je IIOPEKAOM Ca IIHjaIle, AOK je Ha
HUBOY KAaHHIe Hajsehm mporienat moBpehenHux tpymosa Omo Ha KAaHmim A u mspocuo 62,1%.
Vaumajyhu y 063up Opoj mmospeaa, 75% TpyIiosa je HMaAO CaMO jeAHY BHA/GHBY IIOBPEAY Ha OApeheHo]
permju (tabeaa 5.4.). VdaectaAoCT TPyIOBa ca ABE HAM BHIIE ITOBPEAR, je OmAa Beha Ha kaanmmm Ay
oaHocy Ha Apyre ABe kaanune (P = 0,01). V oanocy mHa Beamunny noBpeaa, 54,3% je 6uao cpeambe
BeamauHe (Ayxupe 8-16 ¢cm), ca HajHmKOM (ppekBeHITHjOM Ha KAanunu L y oaHocy Ha Apyre ABe
kAaannme (P = 0,02). Ca acmiexra AyOHHE IIOBPEAA, IIOPEA IIPOMEHA Ha IOBpIIuHHU Tpyia, Ha 40,7%
TpymoBa je 6mo orrrehen u mummhun caoj. Hajame, dppexsenImja mospesa y OOAHKY AHHHjE je OrAa
Beha ma kaanmnu A y oasocy Ha kaannny b u LI (P = 0,01). ITocmarpajyhu aAokasmsarujy rmoBpesa Ha
TpyroBumMa, 67,8% IIoBpeAa je 3aXBaTaAO 3aArby 4eTBpTHHY Tpyma: 3aAama Hora (11,4%), tuber coxae
(25,7%) wm tuber ischi (30,7%). IlpumeHom yHUBapHjaHTHE AOTHCTHYKE perpecwje, yrspheHo je Aa
BepoBaTHONA 32 II0jaBOM TEKEr OOAMKA IIOBPEAE Koja 3axBaTa muinmhHE cAOj Beha KOA roBeaa Koja
nmajy rospeAe Behe oA 16 cm y oAHOCY Ha roBeaa Koja mMajy Marbe IoBpeAe Ha Tpymy (OB = 3,10,

95% WII = 1,42-6,78, P = 0,005).

TabGeaa 5.4. Kapaxrepucruke moBpeaa Ha TPYITOBUMA HCIINTUBAHIX TOBEAA.

Ha6aska Kaaguma v o,
Tujara (%) Dapvia (%) A (%) B (%) 1L (%) seymmo (%)
Bpoj noepeaa
Jeama 86 (73,5) 19 (82,6) 57 (65,5) 34 (89,5) 14 (93,3) 105 (75,0)
> 2 31 (26,5) 4174 30 (34,5) 4 (10,5) 1(6,7) 35 (25,0)
Beanuuna
<8cm 25 (21,4) 3 (13,0 17 (19,5) 7 (18,4) 4 (26,7) 28 (20,0)
8-16 cm 63 (53,8) 13 (56,5) 47 (54,0) 25 (65,8) 4 (26,7) 76 (54,3)
> 16 cm 29 (24,8) 7 (30,4) 23 (26,4) 6 (15,8) 7 (46,7) 36 (25,7)
Ay6una
[Mosprmncka 68 (58,1) 15 (65,2) 50 (57,5) 23 (60,5) 10 (66,7) 83 (59,3)
Munmmhaa 49 (41,9) 8 (34,8) 37 (42,5) 15 (39,5) 5(33,3) 57 (40,7)
O06auk
Oxpyraa 55 (47,0) 10 (43,5) 34 (39,1) 24 (63,2) 7 (46,7) 65 (46,4)
Annmnja 49 (41,9) 10 (43,5) 45 (51,7) 10 (26,3) 4 (26,7) 59 (42,1)
Wperyaapua 13 (11,1) 3 (13,0) 8 (9,2) 4 (10,5) 4 (26,7) 16 (11,4)
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Aoxaausaryja

3aama Hora 15 (12,8) 1(4,3) 9 (10,3) 7 (18.4) 0 (0,0) 16 (11,4)
Tuber coxae 30 (25,6) 6 (26,1) 23 (26,4) 7(184) 6 (40,0) 36 (25,7)
Tuber ischi 35 (29,9) 8 (34,8) 27 (31,0) 15395  1(6,7) 43 (30,7)
Aeba 22 (18,9) 8 (34,8) 15 (17,2) 7(184)  8(533) 30 (21,4)
Pernja abaovera 14 (12,0) 0 (0,0) 12 (13,8) 2(5,3) 0 (0,0) 14 (10,0)
Ipeara Hora 1(0,9) 0 (0,0) 1(1,1) 0 (0,0) 0 (0,0) 1(0,7)

Yiymso (%) 117 (100,0) 23 (100,0) 87 (100,0)  38(100,0) 15 (100,0) 140 (100,0)

5.1.4. KBaauTeT Meca roBeaa

[Tomohy ammeapHOr MOAeAa, yrBpheH je mojeAnHadHHM edpekaT HadnHA HAOABKE TOBEAA H THIIA
KAAQHOIIE Ha HCIIMTHBAHE IIapaMeTpe KBaauTera roeher meca, y3 IbHXOB 32jeAHHYKH edekar Ha
criocobrocT BesmBama Boae (drip loss™ %) (P = 0,001). Meco roseaa koja Cy TpPaHCIOPTOBaHA
AupekTHO ca dapmu je mmaso mmxy pH*" u sehy drip loss™ % Bpeanoct y oamocy ma roseaa xoja cy
KyII/o€HA Ha ITHJAIl, IIITO IPATH U Maba YIeCTAAOCT II0jaBe THITHYHOT TBPAOT, TaMHOT 1 cysor (DFD)
meca (P = 0,001) (rabeaa 5.5.). C aApyre crpaHe, yodaBa ce Aa Ha CBE ITAPAMETPE KBAAUTETA YTUUC THII
kaanrmne. HakoH HOpMAaAH3ATIHjE MOAGAA CA TEACCHOM MAcOM jeAmHke, yrBpheno je aa cy pH* u drip
loss*" BpeaHoCTH BHAC pasAmumTE Y CBE TPM KAaHHIIE, MITO 1oTBphyje 1 mpucycrso Turranor DFD
Meca, OA IIOTIYHOT OACyCTBa y kaanunu L, Ao Hajsehe yuecraroctn y kaamuim A, 40,7% (P = 0,001).

Tab6eaa 5.5. [Tapamerpu kBaanTera roeher Meca nmpema HaYHHY HaOABKE TOBEAA U THITY KAAHHIIC.

HaGaBka Kaanumna

ITujara Dapma P A b LT P CEM
TeaecHa maca (kg) 591,032 608,702 0,06 577,232 568,842 626,125 0,001 19,38
Maca romaor Tpyma (kg) 320,712 341,035 0,04 320,182 300,018 357,98 0,001 11,53
pH* 5,932 5,700 0,001 5,982 5,846 5,641 0,001 0,03
drip loss*$® % 2,052 2,67° 0,009 1,792 2,25 2,766 0,02 0,20
cooking loss % 28,622 31,372 0,17 28,382 28,872 32,516 0,001 0,92
Kaace kBasurera
Hopmaano meco (%) 73 (34,0) 91 (70,0) 28 (19,3) 33 (44,0 103 (82,4)
Arumranun DFD (%) 78 (36,3) 28 (21,5) 0,001 58 (40,0) 26 (34,7) 22 (17,0) 0,001
Turmranun DFD (%) 64 (29,7)2 11 (8,5)° 59 (40,7)* 16 (21,3)° 0(0,0)=

*PasAmduTa CAOBA Y MCTOM PEAy O3HAYABAjy CTATHUCTHUKY 3HaduajHocT Ha HumBoy P < 0,05; ** Drip loss — rybmrak TedHOCTH Meca
nehemenm, cooking loss — ryourak TearnocTn Meca KyBarsem; *FCEM — cTaHAapAM30BaHA TPEITKA CPCAEHE BPEAHOCTH.

5.2. IlpucycrBo crpeca u pa3soj DFD meca xoa roBeaa

Amnaaumsom 220 ysopaxa roseher meca, mopekaom us kaauure A u b, yrsphero je npucycrso tunmaHOr
DFD wmeca, xoje je msunocuao 34,1% (95% MIT = 27,8-40,8). Ilopea tunmyHoOr, I10jaBa aATHINIHOT
DFD weca, ca pH Bpeanomrthy oa 5,8-6,0, je 6maa ckopo uaeHTHYHA, ca yAeAoM OA 38,2% (95% HWIT =
31,7-44.9).

5.2.1. ®akropu pusuka Koju yrudy Ha pa3soj DFD meca roseaa
Hcnurusamem yCAOBa TOKOM HPOHSBOAH)C FOBCBCT Mceca, KpOS MOAEA AOTHUCTHYIKE pCFpCCI/IjC, yTprCHO
je Aa AYKHHA TPAHCIIOPTA, THUII IIPEBO3HOI CPEACTBA, HAYMH HaOaBKE IOBEAd, TEAGCHA Maca, CE30HA,

IIPACYCTBO IIOBPEAd, KAO U IbCHE KAPAKTEPUCTUKE y BHAY OpOja, BEAUUHHE, AyOHHE, OOAHMKA H
AOKaAm3aIgje Cy OHAM ITOBe3aHN ca mojaBoM u pasBojem DFD meca (Tabeaa 5.0.).
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Tab6eaa 5.6. [Tpucycrso DFD meca y oAHOCY Ha yCAOBE TOKOM IIpUMapHE IIPOU3BOAIE roBeher meca.

Arurmmasaun DFD

Tumaaau DFD %

()
®daxrop n % (95% VTT) (95% VITT) OB 95% HII P
Beanmunna papme 0,29
< 10 6ukosa 60 33,3 (21,7-46,7) 30,0 (18,8-43,2) 1,00
10-40 bukosa 84 40,5 (29,9-51,7) 42,9 (32,1-54,1) 1,75 0,87-3,53
> 40 6ukosa 76 28,9 (19,1-40,5) 38,2 (27,2-50,0) 1,44 0,70-2,96
Tpaucnopr 0,003
< 100 km 145 40,0 (32,0-48,5) 40,7 (32,6-49,2) 1,00
> 100 km 75 34,7 (24,0-46,5) 21,3 (12,7-32,3) 0,39 0,21-0,72
IIpeBo3HO cpeAcTBO 0,001
Jeanocnparao 160 36,2 (28,8-44,2) 29,4 (22,4-37,1) 1,00
Asocparso 60 30 (18,8-43,2) 60,0 (46,5-72,4) 3,61 1,94-6,69
T'ycruma nmpeposa 0,08
250-350 kg/m? 109 26,6 (18,6-35,9) 42,2 (32,8-52,0) 1,00
< 250 kg/m? 62 51,6 (38,6-64,5) 25,8 (15,5-38,5) 0,48 0,24-0,94
> 350 kg/m? 49 30,6 (18,2-45,4) 42,9 (28,8-57,8) 1,03 0,52-2,03
HaGagka 0,02
INujara 175 35,4 (28,4-43,0) 41,7 (34,3-49,4) 1,00
Awupekrao ca dapme 45 31,1 (18,2-46,6) 22,0 (11,2-37,1) 0,40 0,19-0,86
HcroBap 0,40
> 15 min 185 32,4 (25,7-39,7) 38,9 (31,8-46,3) 1,00
<15 min 35 45,7 (28,8-63,3) 31,4 (16,8-49,3) 0,72 0,33-1,56
TeaecHa maca 0,01
> 500 kg 127 37,8 (29,3-46,8) 29,9 (22,1-38,7) 1,00
<500 kg 93 30,1 (21,0-40,5) 48,4 (37,9-59,0) 2,13 1,19-3,81
IToBpeae 0,001
He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
Aa 123 38,2 (29,6-47,4) 48,0 (38,9-57,2) 2,80 1,57-5,01
Bpoj noepeaa 0,0001
He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
Jeana 90 46,7 (36,1-57,50 37,8 (27,8-48,06) 1,75 0,94-3,26
> 2 33 18,2 (7,0-35,5) 72,7 (54,5-86,7) 7,68 3,15-18,72
Beanumza mospeaa 0,0001
He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
<8cm 24 41,7 (22,1-63,4) 33,3 (15,6-55,3) 1,52 0,58-3,99
8-16 cm 70 45,7 (33,7-58,1) 44,3 (32,4-56,7) 2,42 1,25-4,68
> 16 cm 29 17,2 (5,8-35,8) 69,0 (49,2-84,7) 6,76 2,72-16,82
Ay06uHa mmoBpesa 0,002
He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
INosprumHcka 72 33,3 (22,7-45,4) 50,0 (38,0-62,0) 3,04 1,58-5,84
Murrhaa 51 45,1 (31,1-59,7) 45,1 (31,1-59,7) 2,50 1,22-5,13
O06Auk noBpeaa 0,002
He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
Oxpyraa 58 43,1 (30,2-56,8) 39,7 (27,0-53,4) 2,00 0,99-4,02
Awmanja 53 32,1 (19,9-46,3) 56,6 (42,3-70,2) 3,97 1,95-8,09
Hperyaapua 12 41,7 (15,2-72,3) 50,0 (21,1-78,9) 3,04 0,90-10,32
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AokaAusaruja moBpeaa

0,03

He 97 29,9 (21,0-40,0) 24,8 (16,5-34,5) 1,00
3aama HOra 16 31,2 (11,0-58,70 50,0 (24,6-75,3) 304 1,03-8,98
Tuber coxae 41 31,7 (18,1-48,1) 51,2 (35,1-67,1) 3,19 1,48-6,87
Tuber ischi 30 40,0 (22,7-59,4) 433 (25,5-62,6) 2,32 0,99-5,48
Aeba 14 50,0 (23,0-77,0) 50,0 (23,0-77,0) 2,53 0,97-6,60
Pernja abaomena 22 45,4 (24,4-67,8) 454 (24,4-67,8) 3,04 0,97-9,55
Ce3ona 0,0001
Aeto 50 48,0 (33,7-62,6) 22,0 (11,5-36,0) 1,00
Jecen 57 24,6 (14,1-37,8) 24,6 (14,1-37,8) 1,15 0,47-2,84
3uma 60 30,0 (18,8-43,2) 58,3 (44,9-70,9) 4,96 2,14-11,53
ITpoaehe 53 37,7 (24,8-52,1) 43,4 (29,8-57,7) 2,72 1,15-6,43
Yxynuo 220 38,2 (31,7-44.9) 34,1 (27,8-40,8)

*UIT — maTepBas moBeperba; *OB — oaHOC BeposaTHOhe

CBu dakropu ca smauajpormmhy P < 0,10 cy ykmydeHH y MOAEA MYATHBapHjaHTHE AOTHCTHYKE
perpecuje Kako OH Ce VIBPAHO IbHUXOB 3ajeAHHMYKH yrTunaj Ha passoj DFD wmeca. T'oseaa
TpaHcnoprToBaHa Ha peAaruju kpahoj oA 100 km, ca Gopaskom y Aemoy kpahum oA 3 9aca cy nmasa
2,67 nyra Behn pusuk 3a passoj DFD meca y oanocy Ha roBeaa 4uju je tpaHmoprt 6mo Ayxu oA 100
km, ca 6opaBkom y Aertoy Ayxum oA 3 cata (P = 0,004) (tabeaa 5.7.). Beposarnoha mojase DFD wmeca
je 6uaa 5,01 myra Beha Tokom 3ume (P = 0,0001), xao u 3,45 myra Toxom mpoacha (P = 0,008) y oarocy
Ha AeTiy ce3oHy. Kao Tpehn npenosmatu dakrop pusmka, ca IOBpeAaMa Ha TPYIY IIIAHCE 32 Pa3BoOj
DFD wmeca cy ouae 2,59 niyra Behe y oanocy Ha roebhe Tpynose 6e3 npucyraux mospeaa (P = 0,003).

Tabeaa 5.7. Paxropu pusuxa 3a passoj DFD meca koa roseaa.

daxrop ITpuaarobernn OB 95% HII P - BpepasOCT
Tpaucoopr

> 100 km 1,00

<100 km 2,67 1,36-5,26 0,004
Ce3ona

Aero 1,00

Jecen 1,43 0,56-3,67 0,46

3uma 5,01 2,08-12,08 0,0001

Ipoache 3,45 1,39-8,60 0,008
ITompeae

He 1,00

Aa 2,59 1,39-4,83 0,003

*OB — oanoc Beposaruaohe; *VIT — uaTepsaa mmosepermsa

5.2.2. Kapakrepusamnuja pakropa pu3nka 6M0XeMujCKUM IapaMeTpUMa KpPBU
broxemmjckn mokasaTesH KpBH y3€T€ TOKOM HCKPBAPEEbA TOBEAQ, ITOPEKAOM €4 ABE KAQHHIIE CY

npukasanu y Tabean 5.8. I[Ipuvenom AmbeapHOr MOAeAa, yrBpheH je HHTEpakTUBHU edeKaT AYKHHE
TPAHCIIOPTA U Ce30HE Ha KoHIeHTparujy raykose (P = 0,02), LDH (P = 0,01), AST (P = 0,05), Hsp 70
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Tab6eaa 5.8. buoxemujcku mokasatesu KpBu mpema AedprancannM pakropuma pusnka 3a mojapy DFD meca.

Tpaucnopr (T) p Cesona (C) p ITospeae (IT) p CEM Hurepaknuje

<100 km > 100 km Aero Jecen 3uma Tlpoache He Aa TxC  TxII CxI1
T'ayxo3a mmol/L 5,042 3,910 0,0001 4,28 4,50 5,040 4,09 0,001 4,36 4,602 0,11 0,15 0,02 0,49 0,54
Aaxrat mmol/L 5,092 4,130 0,0001 4,36 4,612 5,030 4,242 0,02 4,70 4,512 0,31 0,16 0,42 0,50 0,24
LDH U/L 1955,382 1902,73¢ 0,31 1866,400  1942,43  1889,54=  2017,56 0,15 1913,36* 194475 0,54 4948 0,01 0,86 0,44
CKU/L 614,092 455,77° 0,002 482,507 547,152 562,15 547,912 0,72 544,222 525,63+ 0,71 42,58 0,63 0,52 0,20
ALT U/L 23,24 26,600 0,002 25,25 26,522 25,212 22,68 0,06 24,45 2538 0,39 098 0,37 0,06 0,12
AST U/L 80,082 95,138 0,0001 89,322 90,102 90,042 80,962 0,19 84,712 90,500 0,12 3,20 0,05 0,16 0,52
Kopruzoa ng/mL 60,33 90,308 0,0001 62,912 94,038 76,73 67,60 0,02 69,57 81,060 0,13 590 0,15 0,35 0,29
Hsp 70 ng/mL 3,882 1,865 0,0001 1,032 1,532 5,16° 3,780 0,0001 2,952 2,81» 0,75 0,40 0,02 0,06 0,89
Mg mmol/L 0,892 0,810 0,0001 0,812 1,000 0,822 0,772 0,0001 0,852 0,862 0,60 0,02 0,01 0,33 0,20
CRP mg/L 2,77 2,842 0,78 2,342 3,142 2,912 2,822 0,13 2,842 2,777 0,79 0,26 0,01 0,69 0,50
N/L % 0,782 0,690 0,05 0,692 0,642 0,815 0,815 0,004 0,742 0,73 0,76 0,04 0,54 0,27 0,75
XemoTokpur % 40,96 40,76 0,65 39,372 41,865 41,3226 41,58° 0,001 41,312 40,48+ 0,13 0,57 0,84 0,93 0,84
VII g/L 78,79 79,922 0,25 75,73 79,768 83,220 78,698 0,0001 78,75 80,13« 0,11 1,01 0,01 0,88 0,10
AnGymuHU g/L 26,607 25,77+ 0,13 24,03 26,002 28,890 25,822 0,0001 26,96 25415 0,00 0,56 0,50 0,11 0,26
Pubpunoren g/L 5,802 06,69° 0,05 7,222 6,512 3,87° 7,392 0,0001 6,30 6,19 0,80 0,46 0,07 0,84 0,27

*PasAM<HTa CAOBA ¥ HCTOM PEAY O3HAYABAJY CTATHCTHYKY 3HadajHOCT Ha HuBoy P < 0,05; **LDH — aaxrat Aexuaporenasa, CK — kpearun kunasa, ALT — aranus amusoTpancdepasa, AST — acrmaprar

amunoTtpancdepasa, Hsp 70 — nporens tepmastor crpeca 70 kuaoaaatona, Mg — maraesujym, CRP — LI peakrusran nporeut, N/L — oAHoc Heyrpoduaa u anmdormra, VIT — ykynHu
nporennw; ***CEM — craHAapAH30BaHA IPEIIKA CPEASE BPEAHOCTH.
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(P = 0,02), Mg (P = 0,01), CRP (P = 0,01) u yxyrraux nporeuna (P = 0,01) y xpsu. Huje morsphen
32jeAHIYIKH e(DEeKAT AYKIHE TPAHCIIOPTA, KAO HU CE30HE Ca IPUCYCTBOM IIOBPEAA HA TPYILY, KAO JEAHOT
OA ITOKa3aTe/sva HAPYIIEHe AOOpoOuTH, Ha Ouoxemujcke mokasarese kppu (P > 0,05). Konmerrpannja
raykose (P = 0,0001), aakrara (P = 0,0001), CK (P = 0,02), Mg (P = 0,0001), xao u oAHOC
Heyrpodura u aumdornnura y kpsu (P = 0,05) cy Oman nmosehanm KOA roBeaa TPaHCIIOPTOBAHHUX Ha
peaanmju kpahoj oA 100 km ca mame oA 3 cata GOpaBKa y ACIIOY § OAHOCY Ha TOBEAA TPAHCIIOPTOBAHA
ayxe oa 100 km m BepemeHOM IIPOBEACHHM y Aemioy Ay:kuM OA 3 carta. C Apyre crpane, yrsphene cy
Behe Bpeanoctu ALT (P = 0,02), AST (P = 0,0001), kopruzoaa (P = 0,0001) u dubpunorena (P =
0,05) y kpBu 6uKoBa gmju je Tpancropt 6uo Ay:ku oA 100 km. Tokom sume, koHIIeHTparuja raykose (P
= 0,001), raxrara (P = 0,02) n aabymuna (P = 0,0001) y kpBu je Omaa Hajpeha, AOK je KOHIIEHTpAIIH]a
ubpunorena 6maa Hajmama (P = 0,0001). Tokom aera Bpeanoctu xemortoxkpura (P = 0,001) u
ykyrmaux npotenHa (P = 0,0001) kppu ucrmruBannx robeaa cy ouae Hajsehe. TokoMm jecenn, ropeaa cy
nmana Hajehy konmentpanujy marmesujyma (P = 0,0001) n xoptusoaa (P = 0,02) y kppu. 3uma u
rpoache, kao HajpusuanHHje cesone 3a Hactanak DFD meca, cy nmoxaszaae najehy konnenrparmujy Hsp
70 nporenna (P = 0,0001), kao u oaroCc Heyrpodura u aumdonura (P = 0,004) y kxpBu roseaa.

5.2.3. buoxemujcku mapamMeTpu KpBH Kao ante-mortem nipeauxropu pH Bpeanoctn meca

[IprmeHOM MOAEAQ BHIIIECTPYKE AMHEAPHE PErpecuje, UCIIMTAH j€ YIUIA] OMOXEMH|CKHX IIapamMerapa
KPBU, K0 ante-mortery MHAUKATOpa Ha HUBO rpeankimje pH" BpeanocT meca, kao mocrmMoprasHOT
ITOKa3are/dva KBaanTeTa Meca (radbeaa 5.9.). [lpeanmunapaum anaansama je yrspheno aa Hopmaasoct (P
> 0,05), AMHEAPHOCT, OACYCTBO HETUIIMYHUX TA9aKa, KAO B MYATUKOAMHEAPHOCTH (TOAEPAHIINja U3HAA
0,1, VIF < 5) nucy 6mae mapymrene. Koedunmjent aerepvunarmje (R”) ykasyje aa ceu Grmoxemujckm
ITAPAMETPHU KPBH, TIPUKA3AHY Y TabeAr X. MOTy objacuntir 49% Bapujarce 3aBucHe mpomensuse, pH*
spearoctn meca (P = 0,0001). Jeamncrsenu aorpumoc mpeankrmjun pH™ Bpeanoctir meca mmajy
aaktar (P = 0,0001), Hsp 70 (P = 0,0001), ALT (P = 0,005), ykymau nporenan (P = 0,005), CRP (P =
0,008) u CK (P = 0,02). Ocraan OHOXeMHUjCKH IIApAMETPU KPBH HUCY AAAH 3HAYAJaH, IIOjEANHAYAH
AOIIPHHOC HHBOY IIPEAHUKITH]E pH24h Bpearoctn Meca. llocmarpajyhm  cramaapanmsosane Oera
koedunnjenre, Hajpehu mojeannagnn Aonpunoc npeauknuju cy Aaau Aaxrat (0,41) u Hsp 70 (0,39) (P
= 0,0001).

Ta6eaa 5.9. Vrumaj OnoxeMujckux mapaMeTapa KpBU Ha BAPHjaOHAHOCT pH24h BPEAHOCTH Meca.

Koedumujenr ITapumjasua Koauneapnocr

bera P KOpeAaruja Toaepannnja VIF
AakraTt mmol/L 0,41 0,0001 0,39 0,59 1,70
Hsp 70 ng/mL 0,39 0,0001 0,37 0,77 1,30
ALT U/L 0,31 0,005 0,22 0,52 1,93
YIIg/L 0,25 0,005 0,22 0,81 1,24
CRP mg/L 0,23 0,008 0,21 0,80 1,25
CKU/L 0,22 0,02 0,19 0,76 1,32
T'ayxo3a mmol/L 0,15 0,13 0,12 0,63 1,59
N/L % 0,12 0,15 0,11 0,84 1,19
AST U/L -0,15 0,20 -0,10 0,43 2,43
®PubpunoreH g/L -0,09 0,30 -0,08 0,77 1,30
Xemoxkpur % -0,08 0,35 -0,07 0,72 1,38
LDH U/L 0,08 0,40 0,06 0,64 1,57
Mg mmol/L -0,06 0,53 -0,05 0,68 1,47
AnGymunnu g/L -0,05 0,63 -0,04 0,54 1,85
Koprusoa ng/mL 0,03 0,71 0,03 0,91 1,10
R? 0,49 0,0001

*Hsp 70 — nporenn tepmaanor crpeca 70 kumaoaantona, ALT — aranwmn amunorpancdepasa, YIT — ykymun nporeman, CRP — 11
peaxrusru nporent, CK — kpearun kunasa, N/L — oanoc Heyrpoduaa u aumbonnra, AST — actaprar amunorparcdepasa, LDH —
AAKTAT ACXHAPOreHa3a, Mg — Maruesmjym.
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5.2.4. ITapameTpu KBaAUTETA MECA MPpeMa Ae€(PHHICAHUM KAACaMa KBAAUTETA MECa

AMHEAPHH MOAEA je yKa3a0 Aa HHje IOCTOja0 YTHUIA] TEACCHE MAace JEAMHKE, MACE TOIIAOT M XAGAHOT
Tpyma Ha Aechummcane kaace kBaamrera meca (P > 0,05) (rabeaa 5.10.). Pasamxe y T ™ xao u pH**
HCIUTHBAHOT Meca Cy IIoctojase m3mehy cse tpu kaace (P = 0,001), ¢ tum mrro je tummrano DFD meco
mMaAo HajMarbe Bpearoctn T2, criocobroctn Besmsama Boae (drip loss™ % u drip loss™ %), kao u
ceeraohe meca (L* BpeanocT) y oAHOCy Ha Apyre ABe kaace kBaamrera Meca (P = 0,001). Meco
HOPMAAHOT KBAAMTETA je MMaAo Hajumxy speanoct pH* ™ pH*™ a majsehy Bpeanoct ryburka BoAe
TOKOM KyBama (cooking loss %), kao u Hujance 6oje (H* BpeAHOCT) y OAHOCY Ha ATHITMYHO M THUIITIHO
DFD wmeco (P = 0,001). Bpearoctn criocobnoctr Besusama soae (drip loss™ % u drip loss*™ %), xao
u 60je meca (yaeaa ceeraohe (L*) u mpsene 6oje (a*)) cy Omae yjeAHAYCHE 32 HOPMAAHO U ATHIIHIHO
DFD wmeco (P> 0,05).

Tabeaa 5.10. [Tapamerpu kBaAnTeTa MeCa IpeMa ACPUHUCAHUM KAACAMA

Hopmaano meco  Arunmaau DFD Turmmaau DFD CEM P
Teaecna maca (kg) 594,20 576,30 558,28 18,19 0,06
Maca romaor tpyma (kg) 320,15 316,78 304,28 10,48 0,12
Maca xaapsor tpyna (kg) 313,75 310,44 298,20 10,27 0,15
T45 min 36,802 35,345 33,47 0,66 0,001
24 6,992 7,302 5,895 0,52 0,001
pH#5 min 6,06% 6,800 6,85° 0,04 0,001
pH24h 5,67 5,916 6,201 0,02 0,001
drip loss % 2" 1,53 1,300 0,816 0,12 0,001
drip loss % 4" 2,44 2,14 1,665 0,19 0,001
cooking loss % 30,83¢ 28,135 27,095 1,03 0,001
L* 37,912 37,60 36,795 0,50 0,02
a* 21,06 20,37 19,040 0,62 0,001
b* 10,082 9,312 8,495 0,53 0,001
C* 23,372 22,46% 20,955 0,75 0,001
H* 25,84 24,099 23,475 0,90 0,001

*T - temmeparypa Meca, drip loss — ryburak Tegnoctn Meca nehemenm, cooking loss — ryburak TedHOCTH Meca KyBameM, L* - cBeraoha
Meca, a* - yaeo mpBeHe 60je; b* - yaeo xyte 60je, C* - mspamenoct 6oje, H* - mujanca 60je; **CEM — craHAApAH30BaHA IPEIIKA CPEAEHE
BpEAHOCTH; ***PaganmanTa cAOBa y HCTOM PEAy O3HAYABAjy CTATHCTUYKY 3HadajHOCT Ha Huoy P < 0,05

5.2.5. @®akrTopcka aHAAM3a HCIIMTUBAHHUX IapaMeTapa KPBHU U KBAAHTETA MECa TOBEAA

bBuoxemujcku mapamerpu KpBH, KaO H IIapaMETPHU KBAAHTETA MeCa Cy OHAM IIOABPIHYTH AHAAU3H
raasaux komronenata (PCA). Kpurepujymu mpuxBaTaAsHBOCTH IIOAATaka 3a cupoBobeme akropcke
aHaAmse cy omam 3aaoBorasajyhu, ca KMO koedpunmjerrom Behum oa 0,6 u 3uavajuum bataeposum
tectom cdepuunoctu (P < 0,0001), mrro ykasyje Ha CTPYKTYHPAHOCT KOPEAAIIMOHE MATPHIIC.
AHAAM30M TAABHUX KOMIIOHEHTH, VIBPDEHO je HpHCyCTBO Tpu (PAKTOPa, KOjU OOjaIlbaBajy YKYIIHO
50,42% Bapujance (tabeaa 5.11.). IlpBu dakrop, camocraano objammasa 22,03% Bapujamce, ca
3HAYAJHUM IapAMETPUMA KBAAUTETA KOJU HMajy BeAuKe (PAKTOPCKE TEKHMHE, Y IIPBOM PEAy HapaMeTpu
Boje meca (a*, L* u b¥) m criocobrocTH BesmBama Boae (drip loss™ %), y3 meratmsay kopeaarmjy ca
pH*" Bpeanoctiva meca. Apyru dakrop, ca HeIrTo HIKEM yAeAOM objarmbene Bapujance (16,33%),
je ykasao Ha mopesaHoCT cBerAohe meca (L* Bpeamoct) ca Omoxemwmjckum mapamerpuma (Hsp 70,
aakratoM, CK, ykynmHuMm mporemnnma u Martesujymom). Tpehm daxrop, ca HajMamuM IPOLEHTOM
objarnmmene BapujaHce, je MoKa3ao BeAmke Texmucke Bpearoctn (msuaa 0,300) 3a CRP, Mg, pH**", ALT
u Hsp 70. Tpu ucnimrana nmapamerpa, pH24h, Hsp 70 m Mg cy rmokasaAa 3HaYajHE TEKHHCKE BPEAHOCTH
yHyTap ABa y1Bphena daxropa. Kopeaarmona Bpeanoct msmehy yrBphenux xommoneHTH je Onaa
caaba (0,2-0,4).
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TabGeaa 5.11. Qakropcka aHAAM32 UCIINTHBAHUX IIAPAMETAPA KPBI U KBAAUTETA MECA TOBCAA.

®axrop 1 ®axrop 2 ®axrop 3

22,03% 38,36% 50,42%
a¥ 0,888 -0,099 -0,109
b* 0,874 -0,007 -0,111
L* 0,642 0,416 0,058
drip loss*h (%) 0,375 0,035 0,176
Hsp 70 ng/mL -0,234 0,735 -0,304
AaxraTt mmol/L 0,167 0,652 0,196
CKU/L -0,064 0,591 -0,160
YII g/L -0,116 -0,549 -0,105
CRP mg/L 0,016 0,044 0,775
Mg mmol/L 0,184 0,389 0,560
pHZ*" -0,477 0,188 -0,530
ALT U/L -0,212 -0,138 0,400

*a* - yaeo npBene 6oje; b* - yaco xyte 60je; L* - cBeraoha meca; Hsp 70 — mporenn tepmassor crpeca 70 kuaoaasrona; CK — kpeatnn
kuHaza; Y11 — ykyman nporensn, CRP — L peakrusan nportent; Mg — maraesujym; ALT — asarus amuHOTpaHChEepasa.

5.3. ¥runaj noanmopdusama kasrand (CAPN) u kaanmacrarus (CAST) rena ua

ImapamMeTpe KBAAUTETA MECA TOKOM 3pPE€Iha

Amaamsom 95 ysopaka Meca roBeAa, ITOpPEeKAOM mu3 KAaawmme LI, mcrmrama cy tpu moamMopdunama
kaamansa (CAPN 316, 530 u 4751) rena n ner moanmopdusama kasmactatusa (CAST I, 11, IV, 2870 u
2959) rema. Aucrpubynuja yrBpheHHX I'€HOTHIIOBA, OAHOCHO aA€AA IIOAUMOP(H3aMa AATHX I€Ha je
npukazana y 1abean 5.12. Hardy-Weinberg-o exBuanOpujym je Omo mapymien xoa CAPN 316 u
CAPN 4751 moanmopdusma (P < 0,05), AOK ¢y ocTasn OAEMOP(MUIMHE MOKA3AAU KOH3HUCTCHTHOCT
YHYTAp HCIHTHBAHE IIOIYAAIlHje, KPO3 YjeAHAYEH OAHOC YTBPDHEHHX I€HOTHIIOBA IIPEMa OYEKUBAHO]
yaecraroctu (P > 0,05). Hapounro je eBuaertHO AoMumuantHO npucyctBo aseaa G CAPN 316
oAnMopdu3sMa, ca yaectasorhy oA 96% y HCIUTHBAHO] IIOIYAAIIIjH TOBEAA.

Ta6eaa 5.12. AucrpuOyrmja reHOTUIIOBA U aA€Ad KAAIIAMH WU KAATACTATHH I'€HA KOA HCIIHTHUBAHIX
rOBeAA.

Tenornn n Yuecrasocr Asea Yuecraaocr X2 P

CAPN 316 GG 88 0,93 G 0,96
CG 7 0,07 C 0,04 80,91 0,0001
CC - -

CAPN 530 GG 34 0,36 G 0,58
AG 43 0,45 A 0,42 0,44 0,30
AA 18 0,19

CAPN 4751 CcC 19 0,20 C 0,30
CT 20 0,21 T 0,70 24,62 0,001
TT 56 0,59

CAST I CcC 13 0,14 C 0,36
CG 43 0,45 G 0,64 0,05 0,97
GG 39 0,41

CAST II AA 18 0,19 A 0,37
AG 35 0,37 G 0,63 4,36 0,11
GG 42 0,44

CAST IV AA 47 0,49 A 0,69
AT 37 0,39 T 0,31 0,78 0,68
TT 11 0,12

CAST 2870 GG 16 0,17 G 0,38
AG 40 0,42 A 0,62 1,05 0,59
AA 39 0,41

CAST 2959 GG 21 0,33 G 0,45
AG 44 0,46 A 0,55 0,41 0,81
AA 30 0,31

27



5.3.1. IToBe3zanoct CAPN moanmopdusma ca KBAAUTETOM MeCa TOBEAA

Amneapau Moaea je yrBpano yrumaj CAPN 316 moamvopdusma ma WBSFE, oarocHO Ha Tekcrypy
Meca TOKOM Iporeca 3pema (tadesa 5.13.). Hamme, renorun CG je mmao Behe Bpeanoctn WBSKE y
oanocy Ha GG remorun TokoMm mpsor, 7-or m 14-or AaHa 3perma, OAHOCHO MECO AATOr T€HOTHIIA je
OomAO KuAaBHje TOKOM ucrmruBaHor mepuopa (P < 0,05). ITocmartpajyhu BpemeHCKe Tadke TOKOM
3perpa Meca, youana ce Aa je Meco CG reHOTHIIa IMAAO VjeAHAYEHY TEKCTYPY TOKOM 7-or u 14-or aama
spema (P > 0,05). Mako nucy yrsphene pasanke y moraeay pH Bpeanoctn uamehy ABa remoruira, meco
CG renoruma je umaao yjeaaueny pH Bpeanoct Tokom mpsor, 7-or u 14-or aama (P > 0,05), Aok je
koA Meca GG renoruma pH Bpeanoct 7-or m 14-Aama Omaa HIKA Y OAHOCY Ha IIPBH AAH UCIHTHBAEHA
(P < 0,05). Ha ocraae mapamerpe KBAaAHTETA MeCa, Y IIPBOM PEAY CIIOCOOHOCT BE3HBAIba BOAE U 0OJy

meca, CAPN 316 muje nmao anpexrror yrumaja (P> 0,05).

Tabeaa 5.13. Vrumaj CAPN 316 moanmopdusma Ha mmapaMerpe KBAAUTETA MECa.

CAPN 316 Tenorun (I) CEM r B I'xB
GG CG CC P Bpeanoct

Bpeme T 45min 36,4444 36,4744 - 0,75 0,94

(B) T 3h 25,4276 25,3046 - 1,70 0,58 0,0001 0,69
T 24 6,72An 6,23An - 0,96 0,61
pH 45min 6,83Aa 6,787a - 0,11 0,65
pH 3 6,574 6,474a - 0,13 0,33

Bpeme pH % 5,6546 5,644 - 0,10 0,86

(B) pH 7% 5,586 5,624 - 0,05 0,28 0,0001 0,82
pH oob 5,57A6 5,624 - 0,05 0,47
pH 7dan 5,55A6u 5,5646 - 0,04 0,85
pH 14dan 5,48Au 5,5340 - 0,09 0,59

Bpeme WBSE 1 dan 40,0244 45,98b2 - 2,62 0,02

(B) WBSE 7 dan 30,4246 37,3186 - 2,29 0,003 0,001 0,74
WBSF 14 dan 24,11 An 32,1456 - 1,84 0,0001

Bpeme  drip loss 24 % 1,78Aa 2,527a - 0,56 0,07

(B) drip loss 48 % 2,746 3,601 - 0,78 0,14 0,0001 0,97

- cooking loss % 31,124 29,184 - 2,83 0,48 - -

Bpeme L*1dan 35,60Af 34,3344 - 1,98 0,25

(B) L*7dan 37,8146 36,8844 - 2,65 0,62 0,04 0,65
X 14dan 38,8246 36,7244 - 2,87 0,25

Bpeme g% 1dan 29,34Af 29,62“’ - 1,34 0,79

(B) % 7dan 30,8046 32,1006 - 1,62 0,25 0,001 0,84
gk 14dan 31,3346 32,4946 - 1,28 0,29

Bpeme b 1dan 8,03Aa 8,147a - 1,18 0,88

(B) b 7 dan 9,45A6 10,42126 - 1,40 0,38 0,001 0,89
b 14 dan 10,6441 11,0946 - 1,14 0,64

Bpeme C 1dan 30,4844 30,764 - 1,58 0,81

(B) C* 7dan 32,1046 33,45Aa - 1,88 0,36 0,001 0,94
C* 14dan 33,08An 34,0044 - 1,60 0,47

Bpeme H* 1dan 15,0944 15,1042 - 1,49 0,95

(B) H* 7 dan 17,5546 17,93426 - 1,22 0,71 0,001 0,87
H* 14dan 18,714n 19,6546 - 1,45 0,46

*T — rtemmeparypa Meca HakoH kAamba, WBSE - Warner-Bratzler Shear Force (rexcrypa meca), drip loss — ryburak Teunoctn meca
nebemem, cooking loss — ryburak TedHocTn Meca Kyamsem, L* - cBeraoha meca; a* - yaco npsene Ooje; b* - yaeo wyre 6oje; C* -
nm3pakeHocT 60je, H* - mujanca 60je; **CEM — cranAapAn30BaHa IPEIIIKa CPEAEbE BPEAHOCTH; ***PasamdnTa BeAnKa CAOBA y HICTOM PEAY
O3HAYABA]y CTATHCTHYKY 3HAYAJHOCT H3MeDhy AATHX TEHOTHIIOBA, AOK PA3AHMYHTA MaAad CAOBA YHYTap jEAHE KOAOHE O3HAYABA)y
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMEHCKHX Tadaka AATOr TeHOTHIIA, Ha Husoy P < 0,05.
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Koa CAPN 530 moammopdusma Huje yrBpheH yruiaj AePUHHCAHHX I€HOTHUIIOBA HA IIAPaMETPE
TEKCType Meca, CIIOCOOHOCTH Be3uBama BOoAe u Ooje meca (P > 0,05) (rabeaa 5.14.). Vrsphena je
ymepeno Hmxa pH Bpeanoctn meca AG remormma 24 waca makon kaama (P < 0,04), y3 majsehy
BPEAHOCT IyOMTKAa TE€YHOCTH TOKOM KyBama Mmeca (P < 0,001) y oaHOCy Ha Apyra ABa reHOTHIIA.
I'enorumr AA je mmao merrro Behy pH BpeanOCT Meca 7-or aana 3pema (P < 0,01).

Ta6eaa 5.14. Vrumaj CAPN 530 moanmopdusma Ha mmapamMerpe KBAAHTETa Meca.

CAPN 530 Terorum () CEM T B TxB
GG AG AA P Bpeanoct

Bpexe T #5min 36,38 36,304 36,024 0,43 0,29

®) T 3 24,754 25,744 253346 0,99 0,76 0,0001 0,91
T 240 6,550 6,60 7,12 0,60 0,21
pH #5min 6,814 6,861 6,844 0,06 0,50
pH 6,58 6,514 6,77 0,08 0,36

Bpexe pH 2 5,67AB6 5,601 5,7356 0,06 0,04

B pH 72 5,506 5,5046 5,6046 0,04 0,10 0,0001 0,35
pH 96 5,5845 5,5946 5,5846 0,04 0,89
pH 7dan 5,546 5,574 5,6086 0,03 0,01
pH 14dan 5,50 5,461 5,4946 0,05 0,69

Bpene WBSF ! dan 39 444 38,614 40,054 1,48 0,13

®) WBSF 7 dan 29,1146 31,3946 31,0946 1,29 0,44 0,0001 0,11
WBSF 14 dan 23,76An 23,004n 24,55An 1,05 0,47

Bpeme  drip loss 20 % 1,647 1,03 1,50 0,29 0,22 0.0001 01

(B) drip loss 4 % 2,5445 2,914 2,854 0,45 0,54 ’ ’

- cooking loss % 29,184 33 410 32,434 1,39 0,001 ; ;

Bpene L* Ldn 35,77A 35,594 34,794 1,18 0,68

B [* 7dan 38,054 37 4746 38,2146 1,68 0,83 0,0001 0,40
[* 14dan 38,3746 39,314n 39,5346 1,82 0,76

Bpexe % 1dan 29 41 29 36M 29,16% 0,72 0,69

®) % 7 dan 30,5244 30,904 30,0445 1,02 0,55 0,0001 0,87
% 14 dan 31,614 30,9146 30,0945 0,90 0,28
¥ 1 dan 8,044 8,03M 8,08 0,70 0,91

Bpeme |7 10,2346 9,594 8,724 0,78 0,06 0,0001 0,48

(B) ) o e > g ’ ’
b 14 dan 10,974 10,754 10,7146 0,73 0,67

Bpexe C* 1dan 30,53 30,504 30,314 0,86 0,74

®) C* 7 dan 32,084 30,3446 32,0345 1,13 0,90 0,0001 0,84
C 14 dan 33 5040 32,7146 32,6945 1,08 0,27

Bpexe ¥ 1 dan 15,0274 14,96 15,63M 0,89 0,65

®) H* 7 dan 17,9346 16,784 16,4416 0,99 0,08 0,0001 0,05
H* 14 dan 19,62 18,85 18,62 0,75 0,28

*T — TemmepaTypa Meca HakoH Kaama, WBSE - Warner-Bratzler Shear Force (texcrypa meca), drip loss — ryburak TedHoCTH Meca
nehemenm, cooking loss — rybmrak TeuHocTH Meca KyBambeM, L* - cBeraoha meca; a* - yaeo mpsene Goje; b* - yaco xyre Goje; C C* -
nm3pakenocT 60je, H* - mujanca 60je; **CEM — cranAapAn30BaHa IPEIIIKA CPEAEbE BPEAHOCTH; **¥PasamdnTa BeAnKa CAOBA Y HCTOM PEAY
O3HAYABA])y CTATHCTHYKY 3HAYAJHOCT H3Mehy AQTHX TICHOTHIIOBA, AOK PASAMYHTA MaAad CAOBAa YHYTAp jEAHE KOAOHE O3HAYABA)y
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMeHCKUX Tauaka AaTor reHoTHra, Ha Husoy P < 0,05
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Camano kao koA CAPN 530 moaummopdusma, CAPN 4751 Huje nMao AUPEKTAH YTHIIA] HA ITaPAMETPE
TEKCType, CIIOCOOHOCTH Be3nuBarba BoAe u 0oje meca (P > 0,05) (rabeaa 5.15.). pH Bpeanoct meca CT
reHortua je Omaa Hermro Beha 72 u 96 gacoBa HAKOH KAaba ¥ OAHOCY Ha APyTa ABa renotuira. I'yonrax
TEYIHOCTH Meca HAKOH KyBamba je Ono Behu koA CT reroruma y oanocy Ha CC renorum (P < 0,02). CC
IEHOTHII je nMao Behe BPEAHOCTH HPBEHE OOj€ KAO H CTEIIEH CATYPALHjE€ MIOTAOODHHA KOA MECA TOKOM
14-or pana 3pema y oanocy Ha T'T renotumn (P < 0,02).

Tabeaa 5.15. Vrumaj CAPN 4751 moauMopdusma Ha ImapaMerpe KBAAUTETA MECa.

CAPN 4751 Tenorun (I) CEM Tr B I'xB
CC CT TT P Bpeanocr

Bpewe T 45min 36,0342 36,7842 36,434 0,50 0,22

(B) T 3h 24 5746 25,23A6 25,746 1,12 0,66 0,0001 0,79
T 24 6,984 7,107 6,45/ 0,63 0,44
pH 45min 6,804a 6,877 6,837 0,08 0,57
pH 3 6,534 6,647 6,55% 0,09 0,52

Bpeme pH 24 5,6176 5,706 5,650 0,06 0,15

(B) pH 720 5,546 5,63B6 5,560 0,03 0,01 0,0001 0,09
pH %h 5,5776 5,63B6 5,560 0,03 0,04
pH 7dan 5,526 5,560 5,5746 0,03 0,31
pH 14dan 5,5076 5,5046 5,476 0,05 0,66

Bpeme WBSF 1 dan 39,9844 40,6944 40,0242 1,62 0,79

(B) WBSF 7 dan 30,2210 30,1540 30,6746 1,41 0,82 0,0001 0,66
WBSF 14 dan 24,01 An 24 87An 24,08An 1,14 0,65

Bpeme  drip loss 24 % 2,004 1,587 1,8372 0,35 0,42 0.0001 036

(B) drip loss “ % 2,986 24146 2,83A6 0,48 0,39 ’ ’

- cooking loss % 28,431 31,915 30,77 Ab 1,74 0,02 - -

Bpeme L% 1dan 36,0642 34,9644 35,84Aa 1,38 0,62

(B) % 7 dan 36,94Aa 37,6446 37,7676 1,65 0,97 0,0001 0,24
[* 14dan 38,114a 38,5046 39,63An 1,78 0,28

Bpewe % 1dan 30,1944 29,4644 29,08“\*: 0,83 0,17

(B) % 7dan 31,7446 30,9546 30,8346 0,83 0,20 0,0001 0,04
gk 14dan 33,0946 32,05ABu 31,0086 0,70 0,02

Bpewe b 1dan 8,45Aa 8,25Ma 7,88Aa 0,75 0,46

(B) b 7 dan 10,1846 10,1546 9,8846 0,59 0,67 0,0001 0,34
b 14 dan 11,5946 11,261 10,6611 0,69 0,31

Bpeme C* 1dan 31,3842 30,6342 30,19"? 0,99 0,23

(B) C* 7dan 33,3676 32,4816 32,4946 0,96 0,28 0,0001 0,02
C* 14dan 35,2746 34,01 Abu 32,6856 0,89 0,02

Bpeme H* 1 dan 15,4242 15,3872 14,8944 0,94 0,64

(B) H* 7 dan 17,6276 17,4776 17,9076 0,62 0,65 0,0001 0,14
H* 14dan 20,054 19,204 18,761 0,78 0,32

*T — TemmepaTypa Meca HakoH Kaama, WBSE - Warner-Bratzler Shear Force (texcrypa meca), drip loss — ryburak TedHoCTH Meca
nehemenm, cooking loss — rybuTak TeunocTn Meca KyBameM, L* - cBeraoha meca; a* - yaeo mpsene 6oje; b* - yaco wyte Goje; CF - C* -
nzpazenoct 6oje, H* - rnjanca 6oje; **CEM — cranAapAn30BaHa IPEIKA CPEAIbE BPEAHOCTH; *F*PagAmdnTa BeAKA CAOBA Y ICTOM PEAY

03HAYABA])y CTATUCTHYKY 3HAYAJHOCT m3Mehy AATHX IEHOTHIIOBA, AOK PA3AHYHTA MaAad CAOBA YHYTAD jCAHE KOAOHE O3HAYABA]Y
CTATHCTHYKY 3HAYAJHOCT U3Mehy BpeMEHCKHX Tadaka AATOr TeHOTHITa, Ha HuBoy P < 0,05
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5.3.2. IToBe3anocr CAST nmoaumopdusma ca KBAAUTETOM MECA FOBEAA

[Tomohy Ammeapuor moaeaa, yrBpher je yrumaj CAST I moammopdmsma Ha mapamerpe TEKCType,
cmocobHocTr BesuBama BoAe u pH Bpeanoct meca (P < 0,05) (rabeaa 5.16.). GG renorun je mmao
saatHO Behe Bpeanoctu WBSF Tokom mpsor (P = 0,04) u 14-or aana (P = 0,02) spema y oanocy Ha CC
IeHOTHUII, OAHOCHO MECO AATOI' TEHOTHIIA je OMAO 3HaTHO xmAasuje. Takohe, GG remorum je mmao
Mamby criocobrOCT BesmBamba Boae (drip loss * % wm drip loss * %) (P = 0,01), kao u mmxy pH
Bpeanoct 24, 72, 96 gacosa m 7 aama HakoH kKAama (P = 0,02) y oanocy na CC renmorun. C apyre
crpare, koA CC renorum je yrBpher Behn ryOburak Boae TOKOM KyBarba Meca y oaHOCy Ha GG reHoTHI
(P = 0,001). IIto ce tuae 60je meca, GG renoruir je mma Huky b* u H* Bpearoct 7-or aana 3pema y

OAHOCY Ha ocTtara ABa renotuma (P = 0,02).

Tabeaa 5.16. Vrumaj CAST I moanmopdusma Ha mapaMeTpe KBAAUTETA MECa.

CAST 1 T'enorun (') CEM r B I'xB
CC CG GG P Bpeanoct

T #min 36,58A 36,394 36,174 0,51 0,87

Bpeme 1.5 26,4246 24,6205 23904 1,99 0,23 0,0001 0,41

(B)
T 24h 6,620 6,80Au 6,88Au 0,64 0,41
pH 5min 6,794 6,84 6,88M 0,08 0,40
pH 6,544 6,55M 6,77h 0,10 0,68

B pH 2 5,606 5,66A5 5,83b0 0,06 0,002

(Ef’)eMe pH 72 5,5746 5,63A86 5,8086 0,06 0,006 0,001 0,99
pH 96k 5,584 5,65A80 5,8080 0,06 0,02
pH 7 dan 5,5446 5,62AB60 5 75bou 0,06 0,003
pH 14dan 5,484 5,50An 5,644 0,08 0,24
WBSE 1 dan 38,86M 41,0285 41,018 1,04 0,04

Bpeme

(EI”) WBSE 7 dan 29,7676 30,9746 32,1746 1,71 0,15 0,0001 0,38
WBSE 14dan 2332 2362ABu 25 (GBu 1,36 0,02

Bpeme  drip loss 24 % 2,064 1,7242 0,84ba 0,33 0,01 0.0001 015

(B) drip loss #h % 3,186 2,724 1,3656 0,44 0,001 ’ ’

- cooking loss % 32,460 31,255 24,835 1,65 0,001 ; _

B ¥ dan 35,814 35,82 35,374 1,44 0,57

(é’)eMe [* 7 dan 38,4446 37 444 37 200 1,94 0,49 0,001 0,68
L* 14dan 39,8446 38,466 39,0546 2,10 0,54

B 2 Tdan 29,414 20318 28,494 0,40 0,63

(é’)eMe a% 7dan 31,3246 30,5246 29,034 1,10 0,17 0,001 0,22
2% 14 dan 31,6146 31,094 29044 0,98 0,32

B b* 1 dan 7,08% 8,084 7,17A 0,38 0,39

(é’)eMe b 7 dan 10,1446 9,43A6 7,348 0,93 0,02 0,001 0,08
b* 14 dan 11,007 10,717 9,265 0,89 0,24

B C* Tdan 30,4GA 30,44 29,55A 0,59 0,83

(lf)eMe C* 7dan 32,0446 32,0445 30,044 1,27 0,11 0,001 0,20
C* 14dan 33,5046 32,9506 31304 1,18 0,29

B i 1dan 15,074 15,28M 13,657 0,51 0,07

(Bl")eMe H* 7 dan 17,694 17,76 14,4956 0,95 0,004 0,001 0,05
i 14 dan 19,084 18,650 16,8675 1,10 0,22

*T — TemmepaTypa Meca HakoH Kaama, WBSE - Warner-Bratzler Shear Force (texcrypa meca), drip loss — ryburak TedsHocTH Meca
nebemem, cooking loss — ryburak TednocTH Meca KyBamem, L¥ - ceraoha meca; a* - yaco mpsene 60je; b* - yaco mxyre Goje; C* - C* -
nzpazenoct 6oje, H* - rnjanca 6oje; **CEM — cranAapAn30BaHa IPEIKA CPEAIbE BPEAHOCTH; ***PagAmdnra BeAKA CAOBA Y ICTOM PEAY
O3HAYABA])y CTATHCTHYKY 3HAYAJHOCT H3Mehy AQTHX TICHOTHIIOBA, AOK PASAMYHTA MaAad CAOBAa YHYTAp jEAHE KOAOHE O3HAYABA)y

CTATHCTHYKY 3HAYAJHOCT U3Mehy BpeMEHCKHX Tadaka AATOr TeHOTHITa, Ha HuBoy P < 0,05
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AA renoturr CAST II moanmopdusma je mmokazao Hajarky Bpeanoct WBSE Tokom mpBor AaHa 3perpa
meca (P = 0,001), aox je meco GG renorumna 6uao Hajxuaasuje 7-or u 14-or aama 3pema (P = 0,04)
(rabeaa 5.17.). Taxkobe, GG reHorni je MMao Mamy CIHOCOOHOCT BE3HBAIbA BOAE, KAO H IYOHTAK
TEYIHOCTH TOKOM KyBarba Meca y oaHOocy Ha AA rexorun (P = 0,02). pH BpeanocT meca mpsor, 7-or u
14-or aama 3pema je O6maa Beha koa GG remortuma y oanocy mHa AA remorun (P < 0,05). CAST II
moAnMoOpdH3aM je UMao yTHIlaja Ha IIoKaszaTede 0oje meca, pu demy je GG reHoTnir nmMao 3HaTHO
mamy a*, b*, Cf u H* Bpeanoct 7-or u 14-or aama spema y oanocy Ha AA 1 AG resorun (P < 0,05).

Tabeaa 5.17. Vrumaj CAST 1l moanmopdusma Ha mapaMeTpe KBAAUTETA MECa.

CAST II T'enorun (I) CEM r B I'xB
AA AG GG P Bpeanocr
B T #min 36,617 36,394 36,13M 0,46 0,72
PEME 25,9546 250506 24,6545 1,05 0,46 0,0001 0,46
®) T 24h 6,53An 6,74Au 7,04Au 0,59 0,09
pH #5min 6,79 6,85M 6,85M 0,07 0,56
pH 6,554 6,504 6,694 0,12 0,18
B pH 24 5,606 5,654 5,8356 0,06 0,001
PEME o 72n 5,5746 5,63A86 5,7656 0,05 0,007 0,001 0,99
®) pH 96k 5,574 5,65A80 5,755 0,05 0,006
pH 7 dan 5,5446 5,574 5,78b0 0,04 0,0001
pH 14dan 5,484 5,46A5 5,655 0,06 0,03
B WBSE 1 dan 38,03M 42,335 41,225 1,64 0,001
PEME  \WBSF 7 dun 29,286 31,12465 32,2850 1,45 0,04 0,0001 0,21
®) WBSE 14dan 23,020 2360ABu 2495Bu 1,17 0,04
Bpeme  drip loss 2 % 2,067 1,71A5 1,045 0,36 0,02 0,001 0,69
(B) drip loss 8 % 3,1446 2,704 1,8856 0,49 0,02
- cooking loss % 32,33 30,9745 27,735 1,58 0,005 ; _
B ¥ 1dan 35,74M 36,17A 34.47A 127 0,23
PEME 1 & 7 dan 38 2045 38,1046 35844 1,52 0,19 0,001 0,79
®) L% 14 dan 39,1746 39,1346 38,160 1,76 0,11
Bpexe a* Ldan 29,407 29,884 28,52 0,75 0,19
®) 2% 7dan 31,3746 31,0846 28,558 0,78 0,02 0,001 0,41
a* 14dan 31,4746 31,9246 297156 0,72 0,05
b* 1 dan 8,06A 8,554 6,807 0,67 0,15
Bpeme 1.7 g 10,1646 10,0946 7,116 0,67 0,001 0,001 0,29
(B) ’ ’ . ’ ’ ’ ’
by 14 dan 10,054 11,274 8,8750 0,66 0,02
Bpexe C* Tdan 30,54 31,13A 29,91 0,90 0,18
®) C* 7dan 33,0046 32,7346 29 5B 0,96 0,007 0,001 0,27
C* 14dan 33,3646 34208n 310956 0,80 0,01
Bpexe I+ 1dan 15,084 15,584 13,654 0,86 0,06
®) I 7 dan 17,7046 18,1546 153485 0,68 0,001 0,001 0,38
I 14dan 19,004 19,404 16,2750 0,82 0,008

*T — rTemmeparypa Meca HakoH kAamba, WBSE - Warner-Bratzler Shear Force (rexcrypa meca), drip loss — ryburak Teunoctn meca
nebemem, cooking loss — ryburak TednocTH Meca KyBamem, L¥ - ceraoha meca; a* - yaco mpsene 60je; b* - yaco mxyre Goje; C* - C* -
nzpazenoct 6oje, H* - anjanca 6oje; **CEM — cranAapAn30BaHa IPEIKA CPEAIbE BPEAHOCTH; *F*PagAmdnTa BeAKA CAOBA Y ICTOM PEAY
O3HAYABA]y CTATHCTHYKY 3HAYAJHOCT H3Mehy AATHX TEHOTHMIIOBA, AOK PA3AMYHTA MaAad CAOBA YHYTap jEAHE KOAOHE O3HAYABA)y
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMeHCKIX Tagaka AaTOr TeHOTHIIa, Ha HuBoy P < 0,05
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Aedunncann renoturiopu CAST IV moaumopdusma HUCY HMAAN YTHIIAja HA IIPOIIEC PA3MEKIIIABAA
Meca u eroBy 60jy (P> 0,05) (tadeaa 5.18.). T'T renoTui je IMao Mary CIIOCOOHOCT BE3UBAEHA BOAE U
Ka0 M MaIbU I'yOUTaK BOAEC TOKOM KyBarba Meca y oAHocy Ha AA renotun (P < 0,05). Vrephena je Beha
pH Bpeaonoct meca TT renoruna y oAHOCY Ha ocTara ABa renotuna 24, 72, 96 catu u 7-or AaHa HAKOH
kAamba (P = 0,009).

Tab6eaa 5.18. Vrumaj CAST IV noanmopdusma Ha mapamerpe KBAAHTETA MECa.

CAST IV Terorum () CEM T B TxB
AA AT T P Bpeanoct

Bpexe T #5min 36,53 36,42 36,104 0,52 0,93

®) T 3 25,994 24,5645 25,1545 1,14 0,52 0,0001 0,54
T 240 6,73 6,81 5,88 0,62 0,88
pH #5min 6,814 6,834 6,854 0,08 0,83
pH 6,531 6,581 6,754 0,09 0,94

Bpexe pH 2 5,62 5,650 5,8486 0,06 0,009

®) pH 72 5,58Au 5,61Au 5,8056 0,06 0,004 0,001 0,31
pH %6 5,58 5,644 5,8086 0,06 0,004
pH 7dan 5,54Ad 5,574ud 5,70B6n 0,04 0,001
pH 14 dan 5,48Ad 5,51Ad 5,52 0,07 0,80

Bpene WBSF ! dan 40,24 39,644 41,914 1,07 0,50

®) WBSF 7 dan 30,6745 29,0846 32,1746 1,72 0,34 0,0001 0,50
WBSF 14 dan 24,324n 24,124n 23,624n 1,39 0,86

Bpeme  drip loss 20 % 1,084 1,784 0,845 0,36 0,03 0.0001 016

(B) drip loss 4 % 3,065 2,66AB5 1,5356 0,49 0,02 ’ ’

- cooking loss % 31,934 30,0945 26,255 1,89 0,02 ; ;

Bpene L* Ldn 35,57A 35,054 35,234 1,43 0,80

B [* 7dan 37,7946 37,74 38,074 1,76 0,99 0,01 0,68
[* 14dan 38,7945 39,4245 38,56 1,08 0,90

Bpene % 1 dan 29,254 29,694 28,30 0,87 0,55

®) % 7 dan 30,6746 31,08 29 244 1,03 0,34 0,01 0,43
% 14 dan 31,144 31,4246 29 944 0,95 0,52
¥ 1 dan 7,984 8,38 7 64h 0,77 0,36

Bpeme |7 10,0746 97046 8,374 0,74 0,15 0,001 0,23

(B) ’ : ’ ’ ’ ’ ’
b 14 dan 10,657 10,90 9, 2aha 0,87 0,35

Bpexe C* 1dan 30,38 30,91 29 26M 1,03 0,51

®) C* 7 dan 30,0046 32,63 30,274 1,19 0,26 0,01 0,35
C 14 dan 32,974 33 306 31,394 1,14 0,45

Bpexe ¥ 1 dan 15,134 15,447 14,727 0,98 0,29

®) H* 7 dan 17,804 17,6246 15,274 0,81 0,06 0,001 0,83
H* 14 dan 18,86 18,91 18,2446 0,93 0,99

*T — TemmepaTypa Meca HakoH Kaama, WBSE - Warner-Bratzler Shear Force (texcrypa meca), drip loss — ryburak TedHoCTH Meca
nehemenm, cooking loss — ryburak TeuHocTHm Meca KyBamem, L* - cBeraoha meca; a* - yaco mpsene 6oje; b* - yaeo xyre Goje; C* -
nm3pakenocT 60je, H* - mujanca 60je; **CEM — cranAapAn30BaHa IpEIIKa CPEAEbe BpeAHOCTH; ***PasamdnTa BeAnKa CAOBA y HICTOM PEAY
O3HAYABA])y CTATHCTHYKY 3HAYAJHOCT H3Mchy AQTHX TICHOTHIIOBA, AOK PASAHYHTA MaAad CAOBAa YHYTAp jEAHE KOAOHE O3HAYABAjy
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMEHCKHX Tadaka AaTor reHoTHIIa, Ha Husoy P < 0,05
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Camano xao koA CAST IV moanmopdusma, CAST 2870 reHOTHIIOBH HICY UIMAAN AUPEKTAH YTHIIA] HA
Ipolrec pasMekimama meca, 0ojy u pH speanocr (P > 0,05) (tadeaa 5.19.). VrBphen je yrumaj aaror
moAMOpgHU3Ma Ha CIIOCOOHOCT BE3MBama BOAE, IIpH demy je AA reHoTmn mMao Hajsehm ryOmrax
TegHOCTH TOKOM Iiehema, oA AejcrBom rpasuranmone cuae (P = 0,002). GG renornm je mmao mMamu

I'YOHTAK BOAC TOKOM KyBarba Meca y oaHocy Ha AA renortun (P = 0,007).

Tab6eaa 5.19. Vrumaj CAST 2870 moaumopdusma Ha mapaMeTpe KBAaAUTETa MECA.

CAST 2870 T'enorun () CEM r B I'xB
GG AG AA P Bpeanoct

Bpeme T 45min 36,420 36,277 36,594 0,50 0,45

(B) T 3h 24,6210 24,6410 25,9610 1,15 0,50 0,0001 0,71
T % 6,207 6,91 Ax 6,56/ 0,62 0,78
pH #5min 6,877 6,811 6,827 0,08 0,75
pH 3 0,747 6,491 6,57% 0,08 0,39

Bpeme pH 24h 57516 5,6340 5,6410 0,06 0,12

(B) pH 720 5,7316 5,6116 5,5840 0,06 0,06 0,001 0,33
pH %h 5,7146 5,6146 5,5816 0,05 0,06
pH 7dan 5,6346 5,56A6m 5,5640 0,04 0,12
pH 14dan 5,5546 5,47An 5,5046 0,06 0,57

Bpeme WBSE 1 dan 38,041 39,8444 40,664 1,71 0,31

(B) WBSE 7 dan 31,2246 29,5840 31,0746 1,48 0,16 0,0001 0,46
WBSE 14dan 23,31 An 23,47An 24,90An 1,19 0,07

Bpeme  drip loss 24 % 1,104a 1,584a 2,065 0,31 0,001 0.0001 075

(B) drip loss 8 % 1,9040 2,5146 3,1756 0,44 0,002 ’ ’

- cooking loss % 27,924 30,7148 32,605 1,76 0,007 - -

Bpeme Lx 1 dan 34,200 35,8144 35,94Ai 1,39 0,27

(B) Lx 7 dan 36,671 37,8640 38,0440 1,78 0,75 0,01 0,95
X 14 dan 37,574 39,2640 39,0640 1,93 0,84

Bpeme a¥ 1dan 29,4984 29,38Aap 29,38“‘? 0,88 0,82

(B) a* 7dan 30,8204 30,6126 30,7840 1,08 0,87 0,01 0,36
a¥ 14dan 30,934 31,3610 31,4116 0,92 0,66

Bpeme b* 1 dan 8,032 8,1442 8,0042 0,78 0,94

(B) b* 7 dan 8,9842 9,9846 10,0246 0,71 0,24 0,001 0,11
b* 14 dan 9,6942 10,84An 10,5446 0,82 0,60

Bpeme Ck 1dan 30,627 30,554 30,49"? 1,04 0,86

(B) Ok 7dan 32,150 32,1506 32,2946 1,26 0,85 0,001 0,29
Cf 14 dan 32,501 33,2410 32,7916 1,19 0,51

Bpeme H* 1dan 14,9444 15,3344 14,9942 0,98 0,97

(B) H* 7 dan 15,9244 17,9846 17,5240 0,81 0,34 0,001 0,10
H 14 dan 17,777 18,8241 18,844 0,93 0,62

*T — TemmepaTypa Meca HakoH Kaama, WBSE - Warner-Bratzler Shear Force (texcrypa meca), drip loss — ryburak TedHoCTH Meca
nehemenm, cooking loss — ryburak TeuHocTHm Meca KyBamem, L* - cBeraoha meca; a* - yaco mpsene 6oje; b* - yaeo xyre Goje; C* -
nm3pakenocT 60je, H* - mujanca 60je; **CEM — cranAapAn30BaHa IpEIIKa CPEAEbe BpeAHOCTH; ***PasamdnTa BeAnKa CAOBA y HICTOM PEAY
O3HAYABA])y CTATHCTHYKY 3HAYAJHOCT H3Mchy AQTHX TICHOTHIIOBA, AOK PASAHYHTA MaAad CAOBAa YHYTAp jEAHE KOAOHE O3HAYABAjy
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMEHCKHX Tadaka AaTor reHoTHIIa, Ha Husoy P < 0,05
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[Tpumenom AnmueapHOr MoaeAa, yrBpheno je aa CAST 2959 moammopdusam HEje MMAO AHPEKTHOL
yrumaja Ha pH BpeAHOCT, cTocOOHOCT Be3mBamba BOAE, ka0 u 00jy meca (P > 0,05) (rabeaa 5.20.). Aatu
OAUMOP(H3aM je YTHIIA0 Ha IIPOIEC Pa3MeKIaBama meca, npu demy je GG reHOTHI MMAO HIDKE

WBSF Bpeanoctu 7-or (P = 0,001) u 14-or aana (P = 0,02) spema y oaAHOCY Ha AA reHOTHII.

Tab6eaa 5.20. Vrumaj CAST 2959 moaumopdusma Ha mapaMeTpe KBAAUTETA MECa.

CAST 2959 Tenornn (I) CEM T B TxB
GG AG AA P Bpeanoct

B T #min 36,160 36,620 36,330 0,47 0,59

(é’)e“‘e T 3 26,384 25 344 24,6745 1,06 0,55 0,0001 0,42
T 24 6,354n 6,74Au 6,84u 0,60 0,71
pH #5min 6,874 6,817 6,827 0,07 0,65
pH 6,614 6,504 6,63A 0,08 0,50

B pH 24 5,5746 5,664 5,664 0,05 0,06

(é’)eMe pH 72 5,5346 5,6346 5,5946 0,04 0,09 0,001 0,48
pH %6 5,5246 5,634 5,5846 0,04 0,10
pH 7 dan 5,5346 5,5046 5,5446 0,03 0,06
pH 14dan 5,4445 5,494u 5,5246 0,05 0,31

B WBSE 1 dan 39,687 40,71 40,297 1,34 0,70

(é’)eMe WBSF 7 dan 2902046 3020456 32,4856 1,14 0,001 0,0001 0,05
WBSE 14dan 23,68An  24,64ABx 25 47Bu 0,94 0,02

Bpeme  drip loss 2 % 1,804 1,78% 1,854 0,35 0,93 0.001 001

(B) drip loss 8 % 2,9746 2,7146 2,746 0,48 0,64 ’ ’

- cooking loss % 32,03 31,69 29,53 1,75 0,12 ; ;

B L* 1dan 36,14M 35,50A 35,50A 126 0,87

(Ef’)eMe [ 7dan 39,0546 378145 37,026 1,55 0,39 0,001 0,60
L% 14 dan 40,6816 38,0146 381440 1,69 0,31

B a* Ldan 29,60M 29,20A 29,447 0,77 0,53

(EI”)eMe % 7 dan 30,4746 30,644 30,6945 0,95 0,99 0,001 0,42
a¥ 14dan 31,8746 30,7846 31,206 0,84 0,27

B ¥ 1dan 8,28M 7,87A 8,16 0,69 0,40

(EI”)eMe b 7 dan 9,094 10,194 10,2746 1,55 0,07 0,004 0,01
b¥ 14dan 11,514 10,3646 10,4646 0,76 0,16

B C* Tdan 30,77A 30,300 30,61 2,70 0,52

(é’)eMe C* 7 dan 31,844 32,1446 32,2645 1,11 0,96 0,001 0,31
C* 14dan 33,9146 32,5506 32,0746 1,00 0,24

B I+ 1dan 15,494 14,914 15,124 0,86 0,35

(é’)eMe H* 7 dan 16,8446 17,8246 17,9546 0,63 0,18 0,001 0,007
FI* 14dan 19,804 18,254 18,2246 0,96 0,12

*T — rtemmeparypa Meca HakoH KAamba, WBSE - Warner-Bratzler Shear Force (rexcrypa meca), drip loss — ryburak Teunoctn meca
nebemem, cooking loss — ryburak TedHoctn Meca Kyamem, L* - cBeraoha meca; a* - yaco npsene Ooje; b* - yaco wyre 6oje; C* -
nm3pakenocT 60oje, H* - mujanca 60je; **CEM — cranAapAn30BaHa IPEIIKa CPEAEbE BPEAHOCTH; ***PasamdnTa BeAnKa CAOBA Y HICTOM PEAY
O3HAYABA]y CTATHCTHYKY 3HAYAJHOCT H3Mehy AQTHX TEHOTHMIIOBA, AOK PA3AHMYHTA MaAad CAOBA YHYTap jEAHE KOAOHE O3HAYABA)y
CTATHCTHYKY 3HAYAJHOCT u3Mehy BpeMEHCKHX Tadaka AaTor reHoTHIIa, Ha Husoy P < 0,05
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6. AICKYCUJA

McnmuBame ycAOBa M IIOCTYIIAKA Ca TOBEAMMA, OA MeCTa HaDaBKe, TOKOM TPAHCIIOPTA, UCTOBApa U
OopaBka HAa KAAHHUIIM, OATOBOP OpPraHH3Ma MHAUBHAYEC HA AQTE€ YCAOBE CPEAHHE KPO3 OHOXEMHjCKE U
MeTaOOAMYKE IIPOMEHE M IHbUXOB YVTHIIA] Ha KBAAUTET Meca, y3 Ipaheme yruiaja MyTalluja IeHa
OATOBOPHHX 32 Pa3MEKIIIaBaFbe MeCa TOKOM IIPOIECa 3pErba, je IIPBH BHA CTYAHjE€, CIIPOBEACH Ha
Aomahem ImmapeHom ropeuery y Tuiy cumeHtaAna, y Penyoammm Cpbmju. Ilpema moaarmma
PenryOAmdgxor 3aBoAa 3a CTaTHCTHKY, HIpOM3BOAma roseber meca y PenyOammu Cpbuju je y 2024
roanan nzHocruaa 76 000 ToHa, OAMAX H3a IIPOH3BOAIGE CBHIBCKOI H KuUBHHCKOT Meca (RZS, 2025).
Paan aakimer caraeAaBarba IEAOKYITHOT HCTPAKHBAEba, CXOAHO ACPUHHICAHIM PE3YATATHMA, AUCKYCHja

J€ IIOAE//>CHA Y TPHU TNCAMHE.

6.1. Yrumaj noBpeaa Ha TPyIy Ha KBAAUTET MECA TOBEAA

[IpeBarenninja TPyIIoBa ca IOBpeAaMa, Y HAIIIO] CTYAHju je m3nocuaa 40,6%, Te je Onaa cAMYHA HAAA3Y
moBpeaa koA roseaa v Koaym6mju (37,5%) (Romero m cap., 2013) Aok je mpeBaAeHIja IIOBpPeAd Y
Wraanju 6uaa sparo Huka (21,6%) (Zanardi u cap., 2022). V sehunu cryamja, mpeBaA€HITN]a IIOBPEAA
Ha roBehuM TpynoBuMa je OMAa BHCOKA, U KpeTaAa ce y paciiony oA 54,2% y bpasuay (Mendonga u cap.,
2016) u 60% y Vpyrsajy (Huertas u cap., 2015) ao 92,2% y Ynney (Strappini n cap., 2012) u 92,7% vy
Typcxroj (Ozdemir n Ekiz, 2023). Bpupama y HHBOY MPEBAACHTIHjE KOA AATHX CTYAM}a MOTY TIOCTOJATH
300 PASAMYIHTUX YCAOBA M ITOCTYIIAKa Ca TOBEAMMA TOKOM CBHX IIPOM3BOAHUX (pa3a, AM3ajHA CTYAH]E,
KA0 M HAYMHA HPOIICHE TOBPEAA Ha TpyroBuma mcrmrmBannx roseaa (Ozdemir m Bkiz 2023; Teiga-
Teixerra n cap., 2021; Bethancourt-Garcia n cap., 2019). Ilpumenom  MoaeAa MyATHBApUjaHTHE
AOTHCTHYKE PErpecHje, Hallla CTYAH]a j€ VIBPAHMAA IIOCTOjarbe ABAa (DaKTOpa PH3MKa KOjH AOIPHHOCE
I10jaBH IIOBPEAA HA TPYIIOBUMA OMKOBA: HAYHH HAOABKE TOBEAA M TUII KAAHHUIIE. T PaHCIOPT KUBOTUIHA
IIPEACTAaB/Ao>A JEAHY OA HajCTpeCHUjUX (hasa IPOU3BOAHOT IIUKAYCA KOJy MHAUBHAYA MOKE Ad HCKyCH
(Miranda-De La Lama u cap. 2014; Huertas u cap. 2010). Hauwms HabGaBke MOKe y BEAHKO] MEPH YTHIIATH
Ha HeratuBHe edexre Tpancnopra (Strappini u cap. 2009; Weeks n cap. 2002). V Harrrem HCTpaKHUBaLY je
yIBphHeHO Aa OHKOBH Cy KOJH Cy TPAHCIIOPTOBAHU Ca IIHjalle UMAAH TPHU IyTa Behe IraHce 3a HaCTaHAK
ITIOBPEAA ¥ OAHOCY Ha OHMKOBE KOJU Cy TPaHCIIOPTOBaHU AHPEKTHO ca papmu. Beposarnoha ose 1ojase
ACKH y YHIbEHHUIIN Ad TOBEAA KOja Ce€ KYIyjy ca IHjare IIOTHYY Ca PasAHYUTUX (PAPMH, T€ HHXOBO
MEIIIAEhe, HEAACKBATHO ITOCTYIAIE PAAHHKA I[IPUAMKOM BHIICCTPYKHX yTOBapa M HCTOBapa, V3
H3PaKEHY COIUjaAHY AOMHHAHTHOCT KOA TOBEAQ, AOIIPHHOCE HACTAHKY IIOBPEAQ, KACHH]E BUASUBUX Ha
tpynry (Teiga-Teixeira u cap., 2021; Warriss, 1990). TTopea Haunna HabaBKe, y HAIIIEM HCTPAKUBAIY, U
THII KAQHHUIIE je YTHIIAO Ha II0jaBy IOBpeAa. YT1Bphena je Beha BepoBatHOha 3a pa3Boj ITOBpeAa KOA
KoMOHMHOBaHOr THITa KAaHUIEe (A u B), HamemeHe 32 KAame IOBeAd U CBHEbA Y OAHOCY HA KAAHUILY
camo 3a roeaa (LI). Kaamnra tuma A je 6uaa merrro Beher kamanumrera, Ao 200 cBumpa u 50 ropeaa Ha
AHEBHOM HHUBOY, C THM IIITO Cy TOBeAa DOpaBHAa AO ABa cata y Aerioy. Mehyrmm, Aermo ce cacTojao camo
13 JEAHOT A€AQ, IIPH YEMY je MEIIarhe OMKOBA Ca PA3AHMYNTHX H3BOPa OHAO TOTOBO CBAKOAHEBHO.
Hapame, mapaseAHO ce CIIPOBOAMAO M KAAHS€ CBHEbA, IITO Y3 KPAaTaK M OTBOPEH TYHEA AO OOKca 32
OMaM/oHBAIGE 3HATHO OTEkKaBa KpeTarbe OmkoBa. Ompema M IOCTYIIH €A KHBOTHEAMA YHMHE BAKAH
CEIMEHT OAPMKHBOCTH CTamba A0OpoOmtH KOoA kuBotumba (Grandin, 2020). Amasmsom ycAoBa u
ITOCTyIIaKa Ca OMKOBHMa TOKOM HCTOBapa, yrBpheHa je Beha ydecTaroCT KAM3ama, 33yCTaB/oarba,
ITOKyIIIaja OKPETaEha, OKPETaha M IIPUMEHE IIPHCHAC OA CTPaHE PAAHMKA Y KAAHHIN A § OAHOCY Ha
Apyre aBe Kaammie. OAroBOp OpraHU3Ma jEAMHKE, Ha HEIIO3HATE YCAOBE CPEAHMHE, y3 HETATHUBHY
MHTEPAKIIN]y Ca PAAHHUIIIMA, HCIIOANEH KPO3 IIPHCYCTBO CTpaxa OTEKaBa IIOCTYIIAIBE Ca *KUBOTHE>AMA,
yrayhm Ha pasBoj IOBpeAa HA TPYIOBHMMA M HapyIeHe Imapamerpe kBaautera meca (Romero u cap.,
2020; Carrasco-Garcia u cap., 2020). C apyre crpane, Hako Cy Ha KAAaHHIN b ycaoBH TOKOM mcroBapa
OHAM CKOPO HMACHTHYHH Ka0 y Kaanunu LI, BepoBaTHOha 110jaBe MOBpeAa Ha TPYIIOBHMA je OHAQ CKOPO
getupu myta Beha. Ha kaanunu B, Herrro mMamer kamanurera, TpaHCIIOPT OHKOBA je OHO HEIITO AYKH,
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A0 200 km, Te je GopaBak y AeIOy OHO HeInTo AyxH, AO 12 cartm. Maxo je mo3HaTa YnmbEHHIIA A
BPEMEHOM IIPOBEACHHM y ACIOY, JKHBOTHEbA HAAOMEINTA M3IYyOAEHY eHeprujy TokoMm  (pase
TPAHCIIOPTA, YCAOBH ¥ ACIIOY CY OA IIPECYAHOT 3HAYAja 32 OCTBAPEIbE AATHX 1TOTpeda jearrke (Romero u
cap., 2013; Villarroel n cap., 2001). Kpurugan mpoOaem KOju je yCAOBHO HACTAHAK IIOBPEAA KOA OMKOBA
Ha KAaHHnH b je 6uA0 Mermrame OMKOBa ca pasAmanTHX (papMu IIOpPeKAa, y3umajyhu y 063up aa je 80%
HaOaBsoeHO ca mmjare. OACYCTBO XpaHe, HHAHUBHAYAAHH TEMIICPAMEHT, arPECHBHOCT H COIMjaAHA
AOMIHAHTHOCT YHHE jOIII jEAHY HETATHBHY CTPAHY IIPOAYKEHOT DOpaBKa roBeAa y actoy (Moura u cap.,
2021). Texe mocaeante pepuHHCAHUX (PAKTOPA PU3HKA, HAYMHA HAOaBKE OMKOBA M THIIA KAAHUIIE Y
HAIIIEM CAYY4ajy, YHHH EUXOBA HHTEPAKTUBHOCT, IITO y IPAKTHYHOM CMHCAY OApa)aBa MOIYhHOCT
Behe yuecranocTn IOBpeAQ Ha TPYIIOBHUMA TOBEAA.

Kapakrepucruke moBpeAa, y BHAY Opoja, BEAWIHHE OOAMKA M FHHXOBE TEKHHE, MOTY YKa3aTdh Ha
IIOPEKAO U Ja9NHY MH3YATa KOJH CE AOTOAHO Y oApehernM dazama 1ipe kaamba roseAa (Strappini m cap.,
2013). V mamoj cryamju, nako je 70% nospeheHHX TPymoBa HMAaAO CaMO JEAHY IIOBPEAY, BEAMYHHA I
TEIKHHA IIOBPEAA Cy YKA3HBAAE HA AOII TPETMAH Ca KUBOTHEbAMA IIpe KAamba. Kaammma A je mmana
Hajehy ydecraaocT TPyloOBa ca ABE HMAHM BHIIE IIOBPEAA, CPEAIbE BEAHYHHE, y (POPMU AHHH]E IITTO
yKa3yje Ha HEAAEKBATHO IIOCTYIIAEbe PAAHUKA U YIOTPEOY €ACKTPUIHHUX I'OHUYA, IIITAIIOBA, ITO je Beh
OumAO yIBpheHO TOKOM wmCTOBapa, ca BeAHMKOM dpekBeHImjoM npucuae. OKpyrae u IHOBpeAe
HEIIPABHAHOI OOAMKA Cy YIAaBHOM OHMAE AOKAAM30BAHE Ha 3aAbO] IAPTHJU TPyIa, ykasyjyhm Ha
IIOPEKAO IIOBPEAE, YCAEA IIaAOBA TOKOM TPAHCIOPTA M HCTOBAPa HMAU OTEKAHOI yAacCKa y OOKC 3a
omammuBarse (Teiga-Teixerra u cap., 2021; Strappini u cap., 2013). IloBpirHCcke ITOBpEAE Ha TPYIY ce,
Ka0 HHAHKATOPH HApyIIeHe A0OpoOmTH, He 00pabyjy. MehyruMm, AyOboke moBpeae, Koje 3axBaTajy U
MUIIIhHE CAOj Cy OHMAE YeCTO IIPUCYTHE Yy HAIO] CTYAHMJH, M 3aXTEBajy AOAATHY OOpaAy, 4uUMe ce
HApYIIIaBa M3TACA U KBAAUTET IIOCEOHO 3aAmHUX Imaprtuja Tpyna. CBe TO yrude Ha OAPKHUBOCT MeCa U
€KOHOMCKY UCIIAATUBOCT IIPOU3BOAe (Huertas n cap., 2015).

HeaaexBatn yCAOBM M IIOCTYIIIM Ca TIOBEAHMA HMajy 3a IIOCACAHILy HCIPIAUBAEGE EHEPruje
OpraHu3Ma, HEAOBO/SHY ITOCTMOPTAAHY AIMANDHKALIN]Y MECAa M HAPYIICH KBAAUTET MECA, § IIOTACAY
60je, TekcType U crrocobHocTH Besubarma BoAe (Carrasco-Garcia u cap., 2020). Mepemwe pH Bpeanoctn
24-48 catn HakOH XAahema IPEACTaBAda JEAHY OA pPedEpPEeHTHHX METOAA IIPOIICHE KBAAUTETA MeECa.
HMako u Aase mocroje AeOaTe y IOrACAY IPAHHYHUIX BPEAHOCTH 32 A(PUHICAE KAACA KBAAUTETA MECa
roseAa, pH Bpeanoct oxaahenor meca nsnaa 6,0 ykasyje mHa npucycrso turmaaor DFD meca ([jaz n
cap., 2020; Fuente-Garcia u cap., 2020). V HaIoj cryAnju, CXOAHO YCAOBHMA U IIOCTYIILIIMA KOJH CY
yIBpheH:H TOKOM IIPOH3BOAHOI Iiporieca, IojaBa Turmmanor DFD meca je majpeha y kaammmum A
(40,7%), merrro mama y kaauumu b (21,3%), Aok y kaarumm LI, ncourano oxaabeHo meca je mMano
pH BpearOCT mcmoa 6,0. AHAAN30M ITOBE3AHOCTH IIPHUCYCTBA ITOBPeAa Ha Tpymy u mojase DFD meca
KOA OHKOBa, yIBpheHa je caaba KopeAarwja AATHX IIOjaBa, INTO VKa3yje Aa MHOINTBO APYTHX,
HEBHAMHUBUX —CTPECOpa AOIPHHOCH —Pa3BOjy MaHa KBaAHMTETa Meca roBeAa. llpoydaBamem
OHOXEMHjCKHX IIapaMeTapa KPBH CE€ MOKE Y BEAHMKO] MEPHU IIPATUTH Pa3BOj CTPECa H IIOCACAHYHA
I10jaBa U3MEIHCHHUX KAPAKTEPHUCTHUKA CBEKEr Meca, Te y3 MoryhHocT npeauxrmuje mmojae DFD meca ce
yHanpehyje caBpemenn konuent mpousBoarbe Meca (L u cap. 2018). Crenen knuceaocTn Meca yrude
Ha HUBO MMOOHMAHM30BAaHE BOAE y Mecy, peryaurmnyhu Beanmuuny mehyheanjcxux npocropa (Matarneh u
cap., 2021). Harra cryamja je mokasasa KOMOHOBaHU epeKaT HAYHHA HAOABKE OMKOBA M THITA KAAHUIIE
Ha CIIOCOOHOCT Be3mBama BOAE Meca. AaTa IojaBa ce MOKE ODJaCHHTH YHILEHHIIOM AQ Cy TOBEAA
ITOTHUIIAAA CA PA3AHYUTHX (DAPMH, IITO Y3 TeHeTHYKe (PaKTOpe, OAHOC THIIOBA MHUIIHNHIX BAAKAHA 1
VIBpHEHUX YCAOBA CPEAHMHE MOKE YCAOBUTH Pa3Boj pasamduTux cBojcraBa meca (Picard n Gagaona,

2020).

Vaanpeheme crcrema objexaTa U OIIpeMe Ha KAAHHIIAMA, H30eraBame TPAHCIIOPTAa TOBEAA €A IIHjalla, Te
KOHTUHYHPAaHA CAYKAIIHja PAAHHKA y IIOTACAY AOOPOOUTH KHBOTHEbA CYy OA IIPECYAHOI 3HaYaja 3a
Pa3BOj KOHIIENTa KBAANTETHH]E XpaHE, IIPUMAPHO KPO3 OACYCTBO HOBpeAa Ha Tpymy u mojase DFD
Meca.
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6.2. ¥YTumaj crpeca Ha pazsoj DFD meca koA roseaa

VcAeA HEraTMBHUX YCAOBA CPEAMHE M HEMOIYhHOCTH aAarrTaryje opraHmsma Ha Aate dpakrope, ca
HHU30M METAOOAMYKHX IIPOMEHA Y OPraHHU3MY, IIOCTMOPTAAHO AOAa3H AO pasBoja DFD meca (Matarneh
u cap., 2021; Teke u cap., 2014). V mamem ucrpaxusamy upucyctso DFD meca je Omao 34,1%, mrro je
3HATHO BHIIIE Y OAHOCY Ha CTyAHje cupoBeAeHe y Behunn Apyrux semana (Bozha, 2021). ITpeBarentimja
DFD wmeca ce kperasa oA 1,3% y Kanaau (Holdstock u cap., 2014), 3,2% y USA (Moore u cap., 2012),
4,5% y bpasuay (Rosa n cap., 2016), 13,9% y manuju (Mach u cap., 2008) 24,6% y Aycrpasnju
(Warner u cap., 2014) ao 37% y Koaym6uju (Romero u cap., 2013). Mebyrum, eBuacHTaH IpoOAEM
npahema mnpesaseniuje oaHocHo npucyctsa DFD meca mocrojm, jep jomr yeek Huje oapehena
yauBepsaAna rpanmaHa pH Bpeanoct kojom ce aedmumme DFD meco, 300r kommaexcHOCTH
HMHTEPAKIIHje YCAOBA CpeAmHe U reHercke ocHobe jeamnke (Hood w Tarrant, 2012). I'panmane pH
Bpearoctr DFD meca Bapupajy, oa pH > 5,7 v Aycrpaamju u Kunu (Loundon u cap., 2018), > 5,8 y
Kanaau, Mekcuxy u Jyxuoj Adpurtu (Mabmood u cap., 2016; Loredo-Osti 1 cap., 2019; 1Viljoen, 2000), >
6,0 y USA, HMpckoj, Cayamjckoj Apaduju u Hemauxoj (Apaoblaza u cap., 2020; Apple u cap., 2004; Kadin
u cap., 2004; Fischer v Hamm, 1980) a0 > 6,2 y Jyxuoj Adpunm, [Iseacko], Beanxoj bpuranmu n
(Muchenje u cap., 2008; Fabiansson n cap., 1984; Felkner-Modig u Ruderus, 1983; Taylor, wu Shaw, 1977). V
rmocAeAse Bpeme, mopeA Ttunmaaor DFD  meca, mcrpaxuBama ce ycMmepaBajy ka AedpHUHHCAIBY
arnrmraaor DFD meca, ca merrro ymepennjum, HimxknM pH Bpeanoctuma y oaHocy Ha Trrmrgao DFD
meco (ljaz m cap., 2020). Oncer pH Bpeanoctn atummmanor DFD nuje crpukrao oapehen, Te ce y
Kunn kpehe msmeby 5,7-6,09 (ljag u cap., 2024; jaz n cap., 2022). V HaIoj cTyAnju, OICer aTUIIHIHOT
DFD wmeca je aecbuHmCaH KaO yMEpeHA BPEAHOCT, OA ropibe rpanmaHe Hopmasne pH Bpeanocru 5,8
A0 06,0, kKao moueTHE BpeAHOCTH 32 pa3Boj kaacmaaor DFED meca (Ferreira m cap., 2024). Ilpucycrso ose
KAace Meca je OHAO y cKAaAy ca mojaBoM Turmanor DFD meca, ca yaeaom oa 38,2%. Cmarpa ce aa
arurmmaao DFD meco mma Behy koHmeHTpanmjy MeTadOAMTAa HAa HHBOY Muinpha, Kao IITO Cy
raumkoreH-3-pocdar u raykoso-6 docdar ([jaz m cap., 2022). Ce 0BO ykasyje Ha CAOKEHOCT
IIOCMOPTAAHOT IIPOIIECa, Y3 MOIYhu HMHTEPAKTHBHU €(eKaT TAHKOAUTHYKOI IOTEHITHjaAd Ha HUBOY
murmha 1 MHTEH3UTETa A€jcBa (PaKTOpa CrIoMmariibe cpeante. Harma cryamja je yrBpauAa yrumaj tpu
dakropa pusuka Ha pa3zsoj DFD meca: aAyxuHa TpaHCIIOpTa I OOpaBKa y ACIOY, CE30HA U IIPUCYCTBO
oBpeAaa Ha TpymoBuMma. ['oBeaa TpancrmoproBana Ha peaanuju kpahoj oa 100 km, ca Gopaskom y
ACITOy Kpahum OA TpH 4aca cy mMaAa CKOpo TpH Iyra Behu pusux 3a passoj DFD meca y oaHOCY Ha
roBeAa 9mju je TpaHcuopt omo Ayxu oA 100 km, ca OopaBKoOM y A€IIOy AyKHM OA TpH caTa. I'enepasno
ce CMaTpa Aa IITO je TPAHCIIOPT AYAH, CTPEC j€ MPHUCYTHHJH, YCAEA AYKET UCHIPIIAHBAKA OPraHU3MA
(Chulayo i Muchenje, 2017). Mebhyrum, aautuBHE ePEKTH PA3AUIHTHX ITOTEHIIUJAAHUX (PAKTOPA TOKOM
TPAHCIOPTA, HCTOBApa, OOPaBKa y ACIIOY MOTY AOIpPHHETH Op:koj motporissu enepruje (De/ Campo u
cap., 2010). V cryanju cripoeaeroj y KoaymOuju je yrepheHo Aa IIOpeA CTapOCHE KaTeropuje roBeAa u
I'YCTHHE IIPEBO32, IIPEUECTO 3ayCTaB/Ao>Abe IPEBO3HOI CPEACTBA je Omo dakTop pusnka 3a nojasy DFD
Meca, 300T yTHIIaja Ha PEaKTUBHOCT U MOryhnx KOH(DAUKTHHX cuTyannja usmehy xusotuma (Romero n
cap., 2013). Ilopea Tpamcmopra, y Hamioj cCIyAyju, Ha paszsoj DFD wmeca je yrumasa m ce3oHa.
Bepoparaoha mojase DFD meca je 6maa 5,01 myra Beha Toxkom 3ume kao u 3,45 myra Beha TOKOM
mpoacha y OAHOCY Ha A€TEY CE30HY. YTHIIA] CE30HE HA KBAAHTET MECa KOA TOBEAA j€ AETASHO
ncrpaxer y Amepunn, Cayaujckoj Apabuju u Aycrpaanju, tae je yrephen Behu pusuk 3a mmojasy DFD
Meca TOKOM TOIIA€ Y OAHOCY Ha xAaAHy cesony (Boykin u cap., 2017; Mitlohner u cap., 2002; Kadim u
cap., 2004 Swe/ u cap., 2018;). IlpexxuBapu cy OceT/SHBHUJUM HA BHCOKE TEMIIEpatype, 300r Opiker
6asaAHOr MeTa0OAM3Ma, Behe IIPOAyKIHjEe TOIIAOTE, Op’KEr pacta M IIPOH3BOAHUX CIIOCOOHOCTH
(Gonzalez-Rivas n cap., 2020). Tume ce oapakaBa IHXOBA OCET/SHBOCT Ha TOIAOTHH crpec. Tpeba
IMATH y BHAY A2 IIOPEA TOIIAOTHOTI CTPECa, CE30HCKE BapHjalldje II0jaBe MaHA MeCa MOIy OHTH
YCAOB/ASCHE VIUIAJUMA PASAUYHTHX, IPUKPUBEHUX (hakTopa. TOKOM KHIIIHE CE30HE, FOBEAA KOja Cy
OOpaBHAA y AEIIOy Cy y3HMMaAa BHINE XpaHE, Opie HAAOMECTHAA H3TYO/oCHY EHEPrHjy dYnMe ce
peaykoBaaa nuanuaeHimja DFD meca ($7ee/ u cap., 2018). Tpehu nperrosuaru dpakrop pusnka 3a pasBoj
DFD wmeca je 6uao mpucycTBo moBpeAa Ha Tpyiry. IToBpeae, kao mokasaresn caade NMIIAEMEHTALIH]E
IIPHHIUIIA AOOPOOUTH, CE& AOBOAE Yy BE3y Ca MaHAMA Y KBAAHTETy Meca, Hapouwro y Erwonmju u

Koaym6nju (Birhanu u cap., 2019; Romero u cap., 2013). IlpermiocraBka o Behem mpucycrsy DFD meca y
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HAIIIO] CTYAHJU CE€ MOXKE AC(PUHHCATH KPO3 CHHEPIUCTHYKU YTUIA] CBa TpU AeduHHCcaHa (Pakropa
PH3HKA, Y3 MHOIIITBO APYTHX, HEUCTPAKEHUX (PAKTOPA TOKOM IIPOIIECA IIPOU3BOAEE MECA TOBEAA.

OAroBop OpraHm3Ma Ha HETaTHBHE YCAOBE CPEAHMHE AOBOAU AO ITOBEhaHHX EHEPreTcKHx IoTpeda,
ocaobahama kaTexoramMmHa M IoBehaHe KOHIIEHTpAIlMjeé IAYKO3€ Y KPBH, YCAEA aKyTHOI CTpeca
(Gebresenbet n cap., 2012; Warner m cap., 2007). Ilosehana mummmhaa akruBHOCT, pa3Boj aHAEPOOHOT
MeTaboAn3Ma, AOBOAH AO moBehane konnenTparmje Aaktata v kpBu (Gebresenbet n cap., 2012; Shaw n
cap., 1992). C apyre crpane, KOPTH30A C€ II0jadaHO OCAODaha TOKOM AyroTpajHOT HCIPIAHBAEGA
OpPraHM3Ma, KAa0 MHAHKATOP XpOHUYHOT crpeca (Bogzo u cap., 2018; Bayagit u cap., 2009). V nHamoj
cryanju, yrephena je moBehana KOHIIEHTpAIIHja TAYKO3€ M AAKTaTa Yy KPBH OHMKOBA YHJU j€ TPAHCIIOPT
6uo kpahu oa 100 km, ca Ay:xuHOM GOpaBKa y Aemoy kpahmm oA 3 cata u Tokom 3ume. Konrerrpannja
KOpTH30Aa je Omaa Beha KoA OMKOBA TOKOM AyzKer TpaHcroprta, peko 100 km y3 mpoaykeru 6opasak
y Aemoy, upeko 3 cara. Takohe, KOHIIEHTpAITHja TAYKO3€ M AAKTATa je OMAa 3HATHO Marba, YKa3yjyhu Ha
OOHOBY EHEPIETCKOI CTATYCAa AYKHM OOPaBKOM y ACIIOY, Y3 H Adrd€ IPHCYCTBO XpoHMYHE (hopme
crpeca. Kpearnn kunasa (CK), ersum cnermudnyaan 3a mummmhae heanje, karaansyje docdopurariujy
kpeatnna u kousepsujy ADP u ATP (Brancaccio n cap., 2007). Yeaea dpusmakor orrrehema murmiha,
Op3o ce noehasa KoHIeHTpaIwja osor easuma y kpu (Wemer n cap., 2013). V mamem ucrpaxubamy,
Bpearoctr CK cy 6mae mosehane TokoM kpaher TpaHCIIOPTa, KOJI je CIIPOBOACH HA KAQAHHITH A, TAC CY
yIBpheHn HapyIIeHN MHANKATOPH AOOPOOHTH TOKOM HCTOBAPa, y3 BEAHKY VIOTPEOy CHAE OA CTpaHe
pasamka. Aakrat Aexwmaporenasa (LDH), eH3suM TIAMKOAMTHYKOr ITHMKAYCa, KOJU KaTaAH3Yyje
pEBEp3UONAHY KOHBEP3HJy AaKTata M IHPyBaTa, ce IoBehaBa y kpBu ycaeA nobehame mwmrmumhme
aKTUBHOCTH, TAAAOBamba, XAaAHOhe, AeXmApaTanmje, IIOBPEAd, IIPHUCYCTBA OAaKTEPH]CKHUX TOKCHHA
(Chulayo u Muchenje, 2017; Drent u cap., 1996). V Hamrem BCIITHBAaIbGY, HAKO HHUje OHMAO II0jEAHHAYHOTL
edpexra Tpancnopra u cesone Ha LDH konneHTpanujy y KpBu, IUXOB 33jeAHHYKH edeKaT je II0CTO0jao,
ycaoBaaBajyhu spatao Behy LDH akruBHOCT TOKOM cBHX (pasa, y3 OAare Bapujaruje Koje He IOKa3yjy
CTATUCTUYKY 3HAYaJHOCT. TOKOM CTpeca, YCAEA AE€jCTBA TAYKOPTHKOCTEPOHMAA, AOAA3SH AO Ioehane
MoOmAm3anuje Heyrpodumaa ca nepudepHUX MapruHa KPBHUX CYAOBAa M KOCTHE CPiKH, Y3 IIOja9aHy
pasrpaamwy Anmdorara (Brunel u cap., 2018; Jain n cap., 1993). Behn oanoc meyrpodmaa mpema
AnMdonuTuma, je yrBpheH koA kpaher TpaHcropra m tokom 1poacha, ykasyjyhm mHa mpucycrso
crpeca. AexmApaTannja, yCACA TPAHCIOPTA je 3HA4YajaH (PAKTOP, KOJH MOXKE YMAEUTH TEACCHY MACY
KUBOTHESE W yTHIATH Ha KBaaurteT tpyma (Richardson, 2005; 1Van De Water m cap., 2003). ITosehamu
XEMATOKPHT U KOHIEHTPAIlHja IIPOTEHHA § KPBU YKa3yjy Ha IIPUCYCTBO AEXHAPATAITH]E TOKOM ACTIHE
cesone. Aaanun amunotpancdepasa (ALT) u acmaprar amunorpancdepasa (AST), ensumu ipucyTHI
Yy MUTOXOHAPHjaMa U IIUTOCOAY Pa3AMYHTHX TKHBA, YKAY4yjyhu u murmhe, ce Mory nmosehatu y kpsu
ycAaeA muTe3uBHOT omrepehermsa, pasamumrux ormrrehema TkuBa m Ayror Tpancropta (Burms m cap.,
2019; Brunel m cap., 2018). V mamem wucnumrusamy, yIBpheHo je aa cy, mopea wmspakene CK
axruBHOCTH, KoHIeHTpanuja ALT u AST 6uae noBehane koA OHKOBA KOJU CYy UMAAH AYAKH TPAHCIOPT
Ca IIPOAYKEHIM OOPABKOM y CTOYHOM A€ITOy. Melrame roBeaa ca Pa3sAHYNTHX H3BOPA, ArPECUBHOCT 1
moryhe 60opOe nsmehy KUBOTHEbA AOBOAE AO IIOjaBE IIOBPEAA HA TPYIIOBHMA, KOja je Ha KAAHHIM b, ca
Aatum ycaosuma nsHocuaa 50,7%. IIporemsn TepMaAHOr cTpeca ce aKTHBHPA]y Y OPTAHH3MY C ITHAHEM
CIIpedaBara ACHATypanuje nporeuHa heanje, Hajuerrthe Tokom Tonaoraor crpeca (Chulayo u cap., 2016;
Kultz, 2003). MehyrumM, y Harem ncrpaxkubay konnenTparuja Hsp 70 je Onaa Hajpeha Toxom 3ume u
rpoaeha, ykasyjyhu Ha HpPOTEKTHBHY YAOIy OpraHH3Ma TOKOM HajCTPECHH]Er IeprmoAa. Maruesujym
(Mg) ce mosehano ocaobaba y HHpKyAaIlpjy TOKOM CTpeca, KaKO OH Ce CIPEYUAO IIPEBEAUKO
ocaobahame karexonammua u koprusosa (Stewart u cap., 2018; Classen m cap., 1987). Ilosehane
KOHIIETpAIMje, HAPOYUTO TOKOM Kpaher TpaHCHOpPTa U JECEHH, yKa3yjy Ha IIPOTEKTUBHY VAOIY
OpraHM3Ma, UCIIO/NSEHY Ka peaykimju crpeca. CRP, mporenn axyrae dase, koju ce, IopeA akTuparuje
tokoMm wnH@ekmuje, mnosehano ocaobaha TOKOM H3pamKeHOr CTpeca, C IHAEM  yOAaKaBarba
peaktuBaoctu (Lee m cap., 2003). V mamem wucrpaxumsamy, CRP je 6mo mosehan tokom cBux
ncnuTuBaHuX (pasa, ykasyjyhu Ha Op3u OATOBOpP OpraHH3Ma y CTarby CTpeca. Y HAIIO] CTYAHjH yTBpheH
je MHTepaKTUBHH edeKaT TPAHCIIOPTAa U Ce30He Ha KoHIeHTparujy raykosze, LDH, AST, Hsp 70, Mg,
CRP u ykymHux nporenHa y KpBU HCHHTHBAHNX OmkoBa. Mehyrum, Oe3 003upa Ha THII TpaHCIIOPTA U
CE30HY, CBM HCIIMTAHH IIAPAMETPU KPBHU, ceM aAOymmHa, ykynHux npotenHa, ALT u AST cy Omam
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3HATHO M3HAA HOPMaAHUOX, pedpepeHTHUX BpeaHoctu 3a roseaa (Laboklin, 2024; Doornenbal u cap.,
1988), mrro ykasyje Ha €BHACHTHO IIPHCYCTBO CTPECA TOKOM IIPOH3BOAHUX (Pasa, IIPE M TOKOM KAAFbA.
M3 HaBeAGHOT ce MOKE 3aKAYYUTH Ad HCIPEIAETAHOCT aKyTHOT M XPOHHYHOI CTPECa, YCAOB/CHHX
TUIIOM 1 MHTE3UTETOM PAa3ANYUTHX HH3YATA, AOBOAH AO HCIIOAABAEA OAPEHEHNX XEMATOAOIIKUX K
OHOXEMHjCKHX IIPOMEHA TOKOM Pa3sAMYHTHX (aza IIPOU3BOAIBE, Y3 IIOCACAMYHE BapHjaIHjc Y
KBAAHUTETY Meca, u3paxkeHe kpos npucycrso DFD wmeca.

[Ipumenom MoAeAa BHIIECTPYKE perpecuje, yrBpheno je aa aakrat, Hsp 70, ALT, ykymau nporeusu,
CRP u CK aajy jeannctsen aorpunoc npeaukrnuju pH Bpeanoctn meca 24 waca HakoH xaabema, y3
AerepmuHAnn)y Bapujance pH Bpeanoctn y mznocy oa 49%. Koa dpusmjcke pace roseaa je yrspheno
Aa KOPTH30A, TAyko3a, Aakrat, CK m LDH ce mory xopucrutn kao mapkepu 3a npeamknujy pH
BPEAHOCTH, TOKOM HcKpBapema (L u cap., 2018). Mehyrum, jeaan oA Moryhux HeaocTaTaka CTyAHje je
BPAO MaAH OpOj y30pakxa. Y HAIO] CTYAUjH, HajBehH JeAMHCTBEHH AOIIPHUHOC €y AaAn AakTaT 1 Hsp 70.
IToBehana KoHIIEHTpaIMja IPOTEMHA TOIIAOTHOT CTpPECa Ce BE3yje 3a CMAIbCHM HHBO TAMKOICHA Ha
nuBoy wmuitmha (Febbraio m cap., 2002), mrro motBpbhyje mosehan HHBO AakTaTa y KpBH M FBHXOBA
mosuTuBHA 1oBesaHocT ca pH Bpeamomthy wmeca. Vmepena wmoryhHocT Moaera Aa  mpard
Bapujabuanoct pH BpeaHocTH, ykasyje aa Hu3 Apyrux pakTopa, IIPEBaCXOAHO Ha HHBOY murimha
MOJKE YTHIATH Ha Aate Bapujanuje. C Tora, MCIUTHBAIbEM KOMOHMHAIIMje OHMOXEMH|CKUX IIapamerapa
KpBH ce ca Behom curypHorhy MoKe IIPEABHACTH KBAAHTET MECA, IIOCTMOPTAAHO.

[Tocmarpajyhu kaace kBaaurera Meca, Tumaao DFD meco je mokasaso najsehy criocoOHOCT Be3anBarba
BOAE, Y3 3HATHO TaMHH]y 60jy Meca u Behe pH Bpeanoctn 45 munyTa 11 24 9aca HAKOH KAamba, y OAHOCY
mHa aturmaao DFD u mopmaAHO Meco, INTO je M OAAMKA OBE KAACE MeCa, HACTAAE KAO IIOCACAMIIA
cAabor rAamKoAmTHYkor nortennujara mumwmha (ljagz wo cap., 20205 Ponnampalam wn cap., 2017).
VjeAHadEHOCT y IIOTACAy CIIOCOOHOCTH BE3HBAEba BOAEC, W L* m a* BpeaHocT:m 0oje HOpMAaAHOr u
arunmaaor DFD meca, je HajpepoBaTHHje pe3yATaT HOBehaHe eH3MMCKE AETpaAalldje IPOTEHHA, IITITO
yCAOB/ABA 1I0JaBY CBeTAHjE U IipBeHuje 0oje meca (Beriain u cap., 2009, MacDougall, 1982). Mehytuwm, ca
IIPOAY/KEHUM CKAGAHIITEeeM, atunugHo DFD Meco Moke HOIpHMUTH KapaKTEPUCTHKE THIIMIHOT
DFD wmeca y rtoraeay 0oje, metor AaHa HakoH KAamba (ljag u cap., 2020). CaokeHOCT pa3Boja OBUX MaHA
Meca, IIPEBACXOAHO Ha HHBOY IPOTEHNHA, 3aXTeBA AOAATHA HCTpaKuBamba. CTElIeH AUCKOAOpAIIHje, Yuje
cy BpeAHocTH Owmae HajBehe KOA HOpMaAHOr Meca, ce Mory upumucatan Behem cremeny

mpamopupanoctu (MeKenna n cap., 2005).

[Ipumenom dakropcke aHaAHM3€, HCIIATAHA j€ IIOBE3AHOCT OHMOXEMHJCKHX IIapaMerapa KpBH U
KBaAuTeTa Meca. Yr1Bphena cy Tpu daxropa, ca yaeAoM objarmmene Bapujance oA 50,42%. ITpsu
akTOp ce OAHOCHO CaMO Ha KBAANTET MECa, y3 HETATUBHY KopeAarujy pH BpearOCTH Cca mapamerpnma
CIIOCOOHOCTH Be3uBama BOAE€ U OojoM Meca. OBO je odekuBaHa II0jaBa, jep ca mosehamem pH
BPEAHOCTH, MECO 3aAp/KaBa BHINIE BOAE, y3 ymamene L*, a* u b* Bpeanocrh, mnrro je n oaamxa DFD
meca (Teke u cap., 2014). Apyru dakrop, ykasyje Ha IOBE3aHOCT 0Oje ca OMOXEMHU]CKIM ITapaMeTprMa
kpBu. O0jamnmerne ce Moke AeUHUCATH YUEEHUIIOM IToBedanoct pH BpeaHOCTH ca OHOXEMU|CKIM
ITapaMeTPHUMa, Ka0 U IbETOBUM AHPEKTHIM edekToM Ha 060jy Meca. [ToTeHIHjaA nCTpaKiBamba ce MOKE
Aa/o€ YCMEPHTU HA MOI'YNHOCT IPEAUKIHje OOje Meca, TOKOM ante-morterr iepuoAa. Y tpehem dakropy,
npucytHa je Beh mpernosnara nosesanoct pH Bpeanoctn ca buoxemujckum mapamerpuma. OHO IIITO je
youmuso jecre mosesanoct Hsp 70, Mg u pH BpeanHoctn meca, u HPUCYTHOCT y AePHHHCAHUM
dakropuma. OBO ykasyje Ha aKTHBAIH])y OADPAMOEHHX MEXaHH3aMa HAUBHAYE TOKOM CTpeca, V3
Bapujanuje kBaanTera mMeca. [lopea cBoje sarrrurae yaore, mosehama akTHBHOCT IIPOTEMHA TOIIAOTHOT
cTpeca MOKe YMAFUTH HHBO IIPOTEOAM3E TOKOM PAa3MEKIIIABAHa MECA M YCAOBUTH HACTAHAK KHAABH]ET

meca (Malheiros u cap., 2018).

6.3. YTuiaj reHeTHUKHNX (paKTOpa Ha KBAAUTET MECA TOKOM 3Perha

Vaanpeheme ocoOMHA KBAAMTETAa MeCa Ca ACIIEKTa I'€HETHKE je AYIOTpajaH M CAOKEH IIPOIIEC, 300r
IIOAUTEHE peryAanyje u Huckor xepraouanrera (Weglarg u cap., 2020). Hapare, ocobnne meca ce Mory
JEAHHO IIPATHTH IIOCTMOPTAAHO, IITO IIPOIIEC CEACKIIH]E Y ITOTACAY KBAAUTETA MECA, YHHH 3HATHO
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cxymmouM. [Iupom cBera ncnmraHa je PyHKIIMOHAAHOCT PAa3AHYNTHX TeHA, eDeKaT IUXOBUX MyTAIlMja
Ha KaPAKTEPUCTHKE MECA KOA PasAHMIHTUX monyAaruja roseaa (Rubio Lozano v cap., 2016; Allais u cap.,
2011; Hirwa n cap., 2011; Reardon n cap., 2010; Gao n cap., 2007). OHO 1ITO Aadje KOMIIAEKCHOCT
AOOH]EHIM PE3YATATHMA jECTE IIOCTOJAEbE PASAMYIHTHX PAca TOBEAA, T€ CE HE MOIY IPUMEHHUTH HA IIEAY
IIOIIYAAIIN]y ToBeAa, Kao Bpcry xuBotuma (Weglary n cap., 2020). Crora, Baamaanmja mocrojehmx
MapKepa, OAHOCHO IOAUMOpP(H3aMa reHa OA 3HAYaja 3a KBAAHTET MECa Ha ayTOXTOHHM pacama, V3
IIPEIIO3HABAGE HOBUX MyTallMja, T€ HHUXOBA HHKOPIOpAIMja Yy IIPOIEC CEAEKIIMje MOKE 3HATHO
ITOOOAITIATH TEHETCKH ITOTEHITH]aA Pace.

V Hallem HCTpaKuBamby, UCHHTAH je yruiaj Tpu mornmopdusma kasmams rexa: CAPN 316, 530 u
4751 Ha mapamerpe KBaAHTETa BAKyyM-IIAKOBAHOI MeCa TOKOM ABOHeAesHOr 3pema. CAPN 316
roAaumMopdusam, Koju je Aormupan Ha 9 erzony, ca uamenom ryanusa (G) y nurosus (C), AOBOAH AO
pyHKIIMOHAAHE IIPOMEHE AAAHUHA y N30ACYIIMH Ha HUBOY IIPOTEHHA M U3MEH-EHE aKTHBHOCTH CH3UMA
(Page m cap., 2002). V mamoj cryamju, Hardy-Weinberg-oB exBuAuOpujym je Omo HapyimeH y
HICIIITUBAHO] ITOIYAALTH]I TOBEAA 32 HABCACHU IIOAMMOP(U3AM Ca AOMHHAHTHOM ydecTaAorrhy aseAa
G. Cryaunje xoje cy cuposean Corva u cap. (2007), kao u Pintos u Corva (2011) Ha TOBHEM pacama roBeAa
yKa3yjy Ha moxesan aseA C y HCHUTHBAHO] IOMyAanuju, ca mopehanom mMekohom Meca TOKOM IIpBOT
Aana 3pemsa CC renoruna y oaHocy Ha GG renorum. Mako je Hallle HCTpaKUBAIbE YKA3aAO HA MEKIIIE
meco GG renoruna y oanocy Ha CG TeHOTHII, TOKOM IIPBOT, CEAMOI M HYETPHAECTOI AaHA 3PErba,
ITOCEOHO Ca PA3AMKOM Y TEKCTYPH MECa OA CKOPO 8 JEAMHHIIA Y IIOCACATHO] (a3t 3perba, OBE PE3yATATE
Tpeba yseru ca pesepsoM, 300r mase dpeksennmje CG remormma. Ha ocrase mapamerpe kBasurera,
pH BpearOCT, crocobHOCT BesnBama BOAe 1 60jy Meca Tokom 3pemba, CAPN 316 moanmopdusam Huje
nmao aupekTaH yruiaj. Camane pesyarate cy aobuau Casas u cap. (2005) y Bos indicus momyaarnmju,
ca BeankuM yaeaoM GG remorwmina, y3 moxesHy mexohy meca. Cryamja crposeaena y IIseackoj,
yIBpAHAa je motinyHO oAcycTtBO CC reHoTHIIa KOA AMMY3HH, XepedOpA M CHMEHTAACKE PACE IOBEAA
(Xin n cap., 2013). C apyre crpane, Rubio Logano u cap. (2016) cy yrBpaman Hajoorsu edpexar CC
IeHOTHITA HA PA3MEKIIABAE MECA § APYTOj HeAe/HH 3perba. Aara HCTpaKIBaba O1 TpebaAa YK/ AoYIHTH
Behn Opoj roBeaa, Kako Ou ce yTBpAHMAA CTBapHA (PPEKBEHIIN]a IIOjEANHUX I'€HOTHIIOBA, T€ IbUXOB
VIHIIA] MOrao HMHTEP(EPEHIIN|CKA IIPEHETH Ha IIEAOKYIIHY IOIYAAIlNjy AOMaher IapeHOr roBedYeTa.
CAPN 530 myrarmja, Aormpana Ha er3oHy 14 AoBoan Ao cymcrurynnje ryannHa (G) apruanaOoM (A)
y3 HPOMEHY HM30AEYIIMHA y BaAWH Ha HuBOy nporemHa (Page n cap., 2002). Cryanje cy ykazaae Ha
nosutuBaH edekat arera G Ha TEKCTypy Meca TOKOM HIpBOr AaHa 3pemva (White m cap., 2005; Page u
cap., 2002). V marmoj cryauju Huje yrBpheH yTHIIQj TEHOTHIIOBA OBOI HOAUMOpPQU3Ma Ha IIapaMeTpe
kBaauTera Meca. Camune pesyarare je aoomo Calvo m cap. (2014), ucnmryjyhu yrumaj pasamgamrux
moAnMopdHu3aMa KAAIAUH M KAAIIACTATHH TCHA KOA IIIIAHCKHX Paca TOBEAA TOKOM CCAMOAHEBHOT
spemsa Meca. CAPN 4751 moaumopdusam, koju ce Harazu Ha HHTPOHY 17, ca m3menom tumuna () vy
nurosud (C) Ha HUBOY reHa, OIFCAH j€ IPBU IIYT KOA AMEPUYKE PAace rOBEAA, Y3 ITO3UTUBHH edeKat
aneAa C Ha IIpoIiec pa3MeKIaBama Meca ceAMoT, 14-or u 21-or aana spemwa (White n cap., 2005). Harma
cryAuja je mokazana Aa Huje Omao yrumaja CAPN 4751 moammopdmsma koa Aomaher mrapenor
roBeveTa Ha KBAAUTET MECa, BEPOBATHO 300I HEYPABHOTEKEHOI OAHOCA TEHOTHIIOBA, KA0 M MaAOT Opoja
y3opaka. Camanu pesyararu ocrBapenu cy y Hlmanumju n ®aopuau, rae Huje yrBpheH AMpeKTaH
edpekar kaAmmamHa Ha IIpoliec pasmekinabama meca (Calvo u cap., 2014; Leal-Gutiérrez u cap., 2018).

V okBupy HaIller HCTPAKUBAFba, UCITHTAH € YTHII] U 1IeT ToAuMopdu3sama kasnacratud reaa: CAST I,
II, IV, 2870 m 2959 ma mapamerpe kBaamrera Meca Aomaher imapenor rosedera. CAST 1
moAnMopdu3aM je IPBU IYT OIHUCAH OA crpaHe Schenkel/ n cap. (2000), ca cyncrurynujom G y C. V
AATO] CTYAHJH KOja je H3BEACHA Ha TOBHUM pacama roseAa, yrspheno je aa je CC remoruir mmao
Hajmekire Meco, CG renorturr Meco ocpeAme Mekohe y oaocy Ha GG reHOTHII, CEAMOT AaHA 3pErba.
Koa mmancke pace Parda de Montafia, yrephen je uspaxennju merarusuu edpexat GG renoruma Ha
IIPOIIEC Pa3MEKIIIABaEba Meca, CeAMOr AaHa 3pema (Calvo u cap., 2014). Chung u Davis (2012) cy
yrBpanan nosutuBad edekat CC renoruma Ha Mexkohy meca y oanocy Ha GG remorun 14-or Aama
spema koA Hanwoo pace roseaa. V mamoj cryamju, yrepben je mosmrtmBan edexar CAST 1
IHOAUMOPQHU3MA Ha TEKCTYPy Meca IpBOT U 14-or AaHa 3pemba, pu demy je CC TeHOTHIT A0 HajMEKIIIe
meco, CG renorun meco ymepene mexohe y oanocy Ha GG renorum. ITopea yruiiaja Ha TEKCTypy, OBaj
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moanMopdusaM je Imokasao yrumaj u Ha pH BpeaHOCT 1M 60jy Meca TOKOM IIpBE HEAECAE 3PEba,
OAHOCHO CIIOCOOHOCT BE3UBAba BOAE IIPBOI' H APYIOI AaHa 3pemba, pu demy je GG renorumn mmao
nosehany pH BpeaHOCT, CMambeHY CIIOCOOHOCT BE3MBaEbd BOAE, U Mambe BPEAHOCT 3a b* m H*
mmapamerpe 0oje. YV CTYAHJH CIPOBEACHO] Ha HMPCKOj VKPIITEHO] PacH rOBeAd, YIBpheH je HeratuBaH
ecdpexar GG renmoruma CAST 1 moammopdusma mHa pH BpeaHOoCcT 48 wacoBa HAKOH KAAmba KO HU
Aedunaucane mapamerpe 0oje (¥, a* u b*) (Reardon u cap., 2010). Vruiaj koHIIEHTpannje KaAIHjyMa,
IIPUCYCTBO MHIMMNHUX KOHTPAKIIN]ja, HUBO T'AMKOAHM3E, Y3 AKTHBHOCT KAAIIAMHA U OpP3y PasrpaAmby
[IPOTEHHA HHTEPMEAH]jAAHHX (PUAAMEHATA OAMAaX HAKOH KAAEbd, MOIY AOBECTH AO HCIIO/MEHUX
kapaxrepuctuxa meca (Reardon n cap., 2010; Melodn u cap., 2004). Mebytum, u Aave ocraje YIHTHO Ad
AM Cy AATE OCOOMHE MECa OKaPAKTEPHCAHOI IIPUCYCTBOM OBOI' IIOAUMOP(H3MA IIOCACAHIIA AUPEKTHE
AKTUBHOCTH AATOI' IIPOTEHHA, aKTUBHOCTH KACITa3a M pa3Aarama AM3030Ma KOju MOTy yrunaTta Ha pH
BPEAHOCT HAH Cy IIPOMEHE HACTAAEC YCACA CMAIbCHE TIAHKOAMTHYKE aKTHBHOCTH OApeheHor rtmma
muImhHIX BAAKaHA, ITOA YTULAjeM crpeca. Aasda HCTpaKuBarba ce Tpehajy yeMepaBaTH Ka OApehuBamby
AKTUBHOCTH PAa3AMYIUTHX H30(POPMH KAATIAMHA M KAIIAACTAHHHA, V3 Ae(PUHHCAEE TAMKOAHUTHYKOT
IIOTEHINjaAd MHUININHUX BAaKaHa, HAPOYUTO Ipu rpaHmaanM pH Bpeamoctmma, koju Boae Ka
mactasky atunmaaor DFD meca. CAST 11 moaumopdusam, AOIHpaH HA €r30HY 7, €4 CYICTUTYIIH|OM
G y A, AOBOAH AO H3MEHE TPEOHNHA Y AAAHUH Ha rmo3unuju 182 Aator mpoTenHa, je IPBH IIyT OIHCAH
KOA ImraHckux paca rosepa (Calvo u cap., 2014). Koa oux paca roseaa, GG remorum je mmao
HeraTuBaH edeKaT Ha TEKCTypy Meca y OAHOCY Ha AA T€HOTHII CEAMOI AaHA 3pErba. Y HaIleM
ncuTUBamky, Meco AA TeHOTHIA je OMAO 3HATHO Mekine y oAHOcy Ha GG reHOTHII TOKOM IIPBOT,
ceamor 1 14-or aaHa 3pema, AOK je AG IeHOTHIT IMa0 YMEPEHY TEKCTYPy MeCa TOKOM CEAMOTr u 14-or
aaxa 3pema. Camano CAST I moamvopdusmy, CAST 11 je mcriorsno HEIrro M3paKkeHHjHu yTHIIA] Ha
pH BpeanocT, crrocobHOCT BesuBama BOAEC B 00y Meca, C THM IITO je edeKat, IIOPEA IIPBOT U CEAMOT
AaHa, Omo mpucytad u 14-or aaHa 3pema, y3 HeratuBaH edpexat GG reroruma. Aocaparise cTyamje
HICY VTBPAMAC VTHIIAj OBOTI ITOAHMOP(H3MA Ha APyre ImapaMerpe KBAANTETA MECa, OCHM TEKCType
(Enriguez-1 alencia n cap., 2017; Calvo n cap., 2014). CAST 1V nmoaumopduzam, AOIupan Ha HHTPOHY
12, y3 m3meny T y A, onucan je y cryauju op crpane Calvo wu cap. (2014), y3 nspaeH HeraTuBaH
edpexar mpumasajyher AA reHOTHIIA HAa TEKCTYPy MeCa, CEAMOT AQHA 3PEba. Y HAIIEM HCIINTHBADY,
0Baj MOAUMOP(U3AM HIUje IMaO AUPEKTHOT yYTHIdjd HA TEKCTYPY Meca KOA AoMaher mrapeHor rosedera,
ocuMm Ha pH BpeAHOCT M CIIOCOOHOCT BE3WBAIbA BOAE, INTO CE MOKE IIPHIIHCATH BapHjaIlHjaMa
ITOCTMOpPTAAHOr aHaepoOHor meraboamsma ramkorena. CAST 2870 moanmmopdmsam je mpucyran Ha
uHekoaupajyhem pernony CAST rena, y3 usmeny G y A (Corva u cap., 2007). Harte ucrpaxuBame Huje
YIBPAHAO ITOBE3aHOCT OBOI IIOAUMOP(H3MA Ca TEKCTYPOM MECa M OCTAAUM ITAPAMETPHMA KBAAUTECTA,
ocuM ca criocobHomthy BesuBarba BoAe, cAndHO Kao KOA CAST IV moammopdusma. Koa kmaeckmx
KOMEPIIMjaAHUX paca roBeAa, yrBphena je mosesanoct AA renorumna CAST 2870 ca mojaBom xuaaBujer
Meca HaKOH ceAMor AaHa 3pema (L7 m cap., 2010). CAST 2959, aommpan Oamsy CAST 2870
rmoAnMopdusMa, HU3BOAHO y 3’ HekoAupajyhem perumony, ca mamerom A y G, AOBOAH ce y Be3H ca
MEKIIIIM MecoM KOA AA remoruira y oAHocy Ha xereposurotay dopmy (Curi u cap., 2009). Koa
aomaher rmmapenor rosedera je yrephen edexar oBor moanMopdusmMa Ha TEKCTypy Meca ceamor u 14-or
AaHa 3pemba, pu demy je GG renoTun nMao mekire Meco y oanocy Ha AA renorui. Iz u cap. (2010)
Cy VIBPAUAM CAMYaH edekar, Ipu 4eMy je Meco AA reHOTHIIA OHMAO JKHAABHjE€ HAKOH CEAMOT AaHA
3perpa.

Harra cryamja je ykasasa aa asnea C CAST I, anea A CAST II m anea G CAST 2959 nmoanmopduzama
YHHE IIOKE/d>HE aAeAe KOA Aomaher rmapeHor ropedera, mcrosasajyhm mosurusHe edpexre Ha
mmapaMerpe KBaAHTETa MeCa TOKOM IIpoIieca 3pemba. byayha mcrpaxumparea, Koja moApasymesajy Behu
Opoj y3opaka, y3 IIPOCTOPHE, TPAHCKPHIIINOHE N IIOCT-TPAHCAAIMOHE IIPOMEHE KAAIAMHA U
KAAIIACTHHA, HAPOYHTO IIPH rOpmuM rpanndauM pH BpeAHOCTHMA, KOje BOAE Ka Pa3BOjy ATHIIMIHOT
DFD weca, cy HeonxoAHa. VIHTErpaTHBHE IIPUCTYII IIPEITO3HABAGA TCHETUYKUX MapKEpPa OA 3HAYaja 34
mapaMerpe KBAAUTETA MECa 1 IbIXOBA IIPIMEHA KPO3 ITOCTYIIAK CEACKITH]E, Y3 KOHCTAHTHO OO0 SIITAEhe
YCAOBa CPEAHHE U AOOpOONTH jeAnHKe omoryhasajy AoOujame Oe30€AHH]e U KBAAUTETHH]E XPaHE.
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7. BAKAYUILI

CXOAHO AOOHMjEHHM PE3yATaTHMA, MOTY CE U3BECTH CACAChH 3aKkAydITm:

©)

[IpeBasenninja Tpymosa Aomaher rmapeHor ropedera ca mobpeAama je msnocuaa 40,6% (95%
NIT = 35,4-46,0). @akropu pHusuKa KOJU Cy AOIPHHEAU IIOJaBH IIOBPEAA Ha TPYIIOBHMA jecy
Ha0aBKa OHKOBA Ca IIMjalla y3 MCIIAIE JKUBOTUEbA €A PASANYUTHX (PApMH IIOPEKAA I
HEAACKBATHA IIPAKCA § KOMOMHOBAHUM THIIOBIMAa KAQHHUIIA, HAMCICHUM 32 KAQFE IOBEAA H
CBUIbA.

[TpomeHe Ha YHYTpAIIEBHM OPraHHMa, JETPH U IAYhIMa, KOA HCIINTHBAHUX TOBEAA HUCY OHAE
yrBpbene.

ITpucycrso Tammanor DFD meca je msnocuao 34,1% (95% WIT = 27,8-40,8). ®akropu pusnka
koju cy yrumasu Ha passoj DFD wmeca cy tpancnmopr kpahm oa 100 km, ca Gopaskom y
crouHOM Aenoy kpahum oA 3 cara, 3uma u mpoAsehe Kao ce3oHe M IIPHUCYCTBO IIOBpeAa Ha
TPYHOBHMA HCIIMTUBAHUX OMKOBA.

Viephen je naTepakTuBHI edpeKaT AYKHHE TPAHCIIOPTA M CE30HE Ha KOHIIEHTPAIIH]Y I'AYKO3E,
LDH, AST, Hsp 70, Mg, CRP wu ykynmHuX NIpOTEHHA y KPBH HCIHTHBAHUX OMKOBA.
Konnenrpanmja raykose, aakrara, CK, Mg, kao 1 oAHOC HeyTpodrra 1 AUMMOIUTA Y KPBH CY
OuAn 1moBehaHn KOA roBeaa TpaHCIIOpTOBaHUX Ha peAanuju Kpahoj oA 100 km ca mame oa 3
cata OopaBka y Aenoy. 3uma u npoaehe, kao Hajpusuunuje cesone 3a Hacranak DFD meca, cy
rokaszaae Hajsehy konnenrpanunjy Hsp 70 nporenna, kao u oaHOC Heyrpoduaa u AuMoIuTa
Y KPBH I'OBEAQ.

JeanncrBenn aonpunoc npeaukinju pH Bpeanoctn meca 24 gaca HakoH xAabema €y AaAm
aakrat, Hsp 70, ALT, yxynuu nporeunnun, CRP u CK, y3 aerepmunarujy BapujaHce 3aBHCHE
IIPOMEH /SUBE, pHZ4h BpEAHOCTH Meca y u3HOcy oA 49%. HaBeaenu Omoxemujcku mapameTpu
KpBH, Hapo4duTo AaktaT um Hsp 70, ce MoOry KOpHCTUTH KAO ante-morfer7 MHAUKATOPU 3a
IIPEAHKIIN]Y KBAAHTETA MECA TOBEAA.

[Tocmarpajyhu kaace KBaAUTETAa UCIIHTAHOL MECA, BPEAHOCTH CIIOCOOHOCTHU BE3UBAHA BOAE, KAO
u 6oje meca (L* m a* BpeaHocTH) Cy OmAE yjeAHAdYCHE 3a MECO HOPMAAHOI KBAaAUTETa U
arurmmaao DFD meco, ca pH Bpeanomthy 5,8-6,0.

Amasmsom Tpn  moammopdmsma  kasmama (CAPN 316, 530 m 4751) rema m mer
noanmopdusama kasnacratua (CAST I, 11, IV, 2870 u 2959) rema, yrspheno je aa asea C
CAST I, anea A CAST II u anea G CAST 2959 nmoanmopdusama duHe IOKEASHE AAEAE KOA
HCINTHUBAHUX TOBEAd, HCHOAaBajyhm mmosutmBHEe edyeKkre Ha IIPOIEC Pa3sMEKIIaBamba Meca
TOKOM ABOHEAC/ASHOI 3perba. HaBeAeHM TeHETHYKH Mapkepu OH Ce MOTAM VKAYIUTH Y
IIOCTYIIAK CEACKIIH]E, PaAl yHarpehema kBaamrera Meca AoMaher IapeHor ropedera y THITY
CHMEHTAATIIA.
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ITpuaor 1.

ITporokoa: Vcrmrusame ycAoBa TpaHCIOpTa Op.

Omnrrru moaanu 6p.
Temneparypa: MecTo HaOaBKe

KAQHHUIIA

BaaxumocT: mecto HabaBke

KAQHUIIA

ZKusornmcka Bpcra: paca

CTapOCT

ITOA,

HcrmtuBame yCAOBA TPAHCIOPTA

AyxuHa TpaHCIopTa:

VaameHOCT cpapMa—KAaHHua:

Maca nmommoke:

bpoj xuBoTHm®A:

AOCTYHHQ IIOAHA HOBpH_II/IHa Y BO3HAY:

HpHCyCTBO 1 THUII IPOCTHUPKE Y BO3HAY.

Haunn dukcupama KUBOTHHA:

Benrtmaarmja: akrusHa /IracuBHA

[Ipame u AesnudeKITH]a BO3HAA!

bpoj nospehennx xyBoTuma:

bpoj 6oaecHux KuUBOTHIBA:

EpO] YITHHYAHX XUBOTHEbA:
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ITpuaor 2.

ITporokoa: VMcrmrusarme ycAOBa y ACIIOY Op.

bpoj uBoTHmRa ¥ OOKCY.

Ayxuna 6opaBka rpAa y OOKCy

AocTyIiHa IOAHA TIOBPIIIHHA

Tum moaa

Bpcra mpocrupxe

bpoj nospehenux xuBoTHIbHA

bpoj yrunyAnx xuBoTHma

I 3aawmxe xpanme y aAemoy: 0 Hema AOKa3a O IPHCYCTBY XpaHe

—_

HEKH AOKasu o npucycrsy xpase (< 2000g)
2 JACHH AOKa3! O IIPHCYCTBY XpaHe

Bpcra xpane

1T 3aauxe Boae y Aertoy:  Opoj IOjHANIIA

THUIT 1 AUMCH3H]E

qucTtoha

dpyHKIIHOHAAHOCT

pHU3UK OA HoBpehuBarba
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ITpuaor 3.

BpCMC OA npncneha IIOIIHU/>KE y KAAHHUITY AO IIOYETKA HCTOBApA:

ITporoxkoa: [Iporena AOOpPOOHTH TOKOM HCTOBapa Op.

Peann
6poj

Kanzame

ITapame

3aycraBmame

IToxymaj
OKpeTama

Oxperame
y Kpyr

Kperame
yHa3aA

Xpomocr

ITpunyamse metoae
*Ka0 u permjy Teaa

NN - O

N - O

N - O

N —

- O
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ITpuaor 4.

ITporokoa: Mcrmmrusame moBpesa Ha Tpyry upema Romzero m cap. (2013)

Beanuuna

1. <8cm
2. 8-16cm
3. > 16cm

Peanu 6p. /6p

Crapocr

a. HpBCHZl n xeMopaquHa

6. phaBo-HapaHIIacTa
II. KyTe IIPMEHE

. ZKUBOTHHC

A
O06auk
KpYyAHA *1 sc.
AMHEAPHA I sc+m
HperyAapHa
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ITpuaor 5.

ITporoxoa: VcnmruBame maToMOPQOAOIIKIX IIPOMEHa Op.

Peanu 6p.. /Op. KUBOTHIbE

Jerpa: Amnmecn / AOKaAm3anuja /pyurypa
BECAHMYMHA-CM

XUAATHAHE IIUCTE
[lmposa

Ocraae mpomene

[Tayha: Konrecruja
Emduzem

T'HOj

Ocraae mpomene

[Tpomene Ha pexby: a) 0.0 b) <50% ¢) > 50%

Peanu 6p.. /6p. KUBOTHEbE

Jerpa: Ammecn / AOKaAm3aruja /pymrypa

BEAHYMHA-CM

XUAQATUAHE IIHCTE
[Huposa

Ocraae mpomene

[Tayha: Konrecruja
Emduzem

THOj

OcTraae mpomene

[Tpomene Ha pexiny: a) 0.0 b) <50% c) > 50%

Peanu 6p.. /6p. KUBOTHIbE

Jerpa: Ammecn / AOKaAm3anuja /pymrypa

BCAMYMHA-CIM

XUAQATUAHE IIHCTE
[mposa

Octraae mpomene

[Tayha: Konrecruja
Emdusem
I'uoj

Octraae mpomene

[Tpomene Ha pexmpby: a) 0.0 b) <50% c¢) > 50%
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ITpuaor 6.

ITporokoa: Mcrimrusame kBaAnuTeTa Meca Op.

Peannu 6p. /6p. KUBOTUIbE

TEACCHA MaACQ,

Maca TOITAOT TPyIIa,

Maca XAAAHOT TpyIIa SEUROP
pH#smin pH24
T45min T24h

drip loss cooking loss
L* a* b* (GO H*
L 2% b C* H*
L* a* b* (GO H*
Peann 6p. /6p. KUBOTHIbE
TEACCHA MAaca MACa TOIIAOT TPyIIa
Maca XAGAHOT TPYIIa, SEUROP
pHsmin pH24h
"[45min T24h

drip loss cooking loss
L* a* b* e H*
L* 2% b C* H*
L* a* b* (GO H*
Peann 6p. /6p. KuBOTHIbE
TEACCHA Maca MAca TOIIAOT TPyIIa
Maca XAaAHOT TPyIIa SEUROP
pH45min pH24h
"[45min T24h

drip loss cooking loss
L+ a* b cr H*
L 2% b* C* H*
I+ a* b cr H*
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BUIOTPA®UIJA

HBan Buhwuh je pohen 29.10.1991. roaune y bujernnn, Penryoauka Cprcka, bocra u Xeprerosuna.
OCHOBHY IIIKOAY je 3aBpIIHO y YTIMSEBHKY, CpeArny [loobONpHBpEAHY M MEAHIIMHCKY IIKOAY Y
bujernan. Paxyater BerepumHApCKE MEAUIIMHE YHuUBEp3uTeTa y beorpaay ymmcao je mikoacke
2010/2011 roanne u Ha ucrom aunaomupao 28.09.2016. roaune ca npoceunom orerom 9,61 (aeser n
61/100) 1 crexkao aKaAeMCKH Ha3HUB — AOKTOp BerepuHapcke meaunune. Ha ncrom ®akyarery ymmcyje
AOKTOpCKe akaaeMcke cryamje mkoacke 2016/2017 roanne u moaoxno je cBe mcnmre npeasubene
ITaamom m mporpamom cryamja ca mpocednom omnenoM 10,0 (aecer). Ha ®Pakyarery BerepmHapcke
MeAunnHe YHuBsepsutera y beorpaay, Kareapu 3a xurmjeHy M TeXHOAOIH]y HAMHPHHIIA AaHUMAAHOT
IopexAa, 3armocAeH oA jyaa 2018. roamne kao mcrpaxmpay npunpasauk ([Ipojexar TP 31034). V
3BaIbe MCTPAKUBAY CAPAAHHK je m3abpan okroOpa 2021. roamne, y 3Barbe aCHCTEHTA 34 YKy HAYYHY
obaact XurujeHa M TEXHOAOIrHja Meca 1modeB oA dedpyapa 2022. roaune, va Kareapu 3a xurujeny u
TexHoAornjy HamupHura Pakyarera BerepHHApCKe MeAunube. YdecHuk je mebymapoamor COST
mpojexra CA 18105 “Risk-based meat inspection and integrated meat safety assurance — RIBMINS” y
repuoAy oA dedpyapa 2021. roanne Ao cemrrem6bpa 2023. roanne, kao u Ilpmsma mpojexra Poraa 3a
Hayky Mununcrapcera Hayke oA HasumBoM ““Tracking antimicrobial resistance in diverse ecological niches
- one health perspective - TRACE” 3a mepuoa oa 2023.-2026. roaune.

V OKBHPY IPOjEeKTHHX 3aAaTaKa, CAYKATUBHOI yCaBPIIaBarba U M3BODEIha EKCIEPUMEHTAAHUX CTYAH)a,
AKTHBHO j€ yYeCTBOBAO y PaAy cAeAechmx mHCTHTYnHja: BerepuHapcku cENMjaAMCTHYKH HHCTHTYT
[Tamueso, Hayunm wmucruryr 3a BerepuHapctso CpOmje, 3aBOA 3a MAekapctBo, [losompuspeann
dakyarer Vuusepsurera y beorpaay, MHCTHTYT 32 MOAEKYAQPHY T'€HETHKY H T€HETHYIKO HHKEHEPCTBO
Vausepsurera y beorpaay, Mucruryr 3a muxpobuosornjy Meaurnuucka dakyATeT YHHBEP3UTETA Y
Beorpaay. Mean Buhwuh je ycmemHo oBA2AAO MHKPOOHOAOIIKHM, CEPOAOIIKHM, MOAEGKYAAPHHM K
MHCTPYMEHTAAHUM TEXHUKAMAa HCIIHTHBAIbA XpaHE a Koje ykmyuyjy: Flzoaanmja, maentuduxanuja u
OHOXEeMHU|CKa ITOTBPAA MHKPOOPTaHH3aMa OA 3Hadaja 3a KPUTEPHjyM XHIH]eHE IIPOIeca M KPUTEPU|yM
Oe3beAHOCTH XpaHe; Texauke xBaamraTuBHe u kBamturatuBHe ELISE; Meroae cBeTAOCHE 1
dayopectientae mukpockonmje; Komer Tectr; Msoaanmja AHK wu PHK, xomepnumjasmmm wu
aatepHaTHBHUM npuctynoM; Omruvmusanuja aangane peaxmuje moaumepusanuje (PCR); RFLP-PCR;
AmaAamsa ekcrpecuje reHa myrem kBantuTaTuBHOT real-time PCR; buomadopmarmaka obpara NGS
noaaraka — SNP Calling Variants, small RNA determination; 16s rRNA cexBeHIIIpame - METAT€HOMCKI
upuctyn; kao u Mcemmrusame Texkcrype Meca, nacrpymenTasso momohy TAXT plus Texture Analyzer
n Ap. 3aBprmo je oOyke Ha AasuHy npeko mpojekra CA 18105: “Training School on Future Meat
Safety” y meproay oa 03.02.2021 a0 05.02.2021; “Training School on Farm and Abattoir Interventions
in a Risk-Based Meat Safety Assurance System” oa 20.06.2022 a0 22.06.2022; “Risk-based Meat Safety
Assurance Systems focusing on risk categorisation of farms and abattoirs” oa 13.06.2023 ao
16.06.2023. Vuecuux je obyke BTSF Axaaemuje “Prevention and control of antimicrobial resistance
(AMR) in the context of a “One Health” approach” oa 07.02.2022. aco 11.02.2022. roaune. Taxkobe,
3apruo je ooyky “Induction training of the European Food Risk Assessment Fellowship Programme”
y mepuoay oa 05.09.2022. ao 23.09.2022. roanne, EBporncka arenimja 3a 6e30eanoct xpane, [Tapma,
Wraamja. ITpeko CEEPUS pasmene cryaenara op 08.03.2019. aco 11.04.2019. roaune 6opasuo je Ha
Berepunapckom akyarery Ceyunamnirra y 3arpedy, 3aBOAY 32 XUTHjeHY, TEXHOAOTH]Y U CHIYPHOCT
xpane. Takobe, mnpexo Erasmus+ mporpama je Oopasuo ma IllBeackom VYHuBepsurery
[TosonpuBpeAHnx Hayka, AemapTMmaHy 3a bromeAnnnHcke Hayke M BETEPUHAPCKO JaBHO 3APABAE Y
mmeproAy oA 28.08.2023. aco 27.10.2023. roamnse.
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ITpuaor 1.

H3zjaBa o ayropcTBY

[Tornmcanu-a Msan Buhuh

6poj yrmca 2016/5002

H3zjaBryjem

A2 je AOKTOPCKA AHCEPTAIIH]a ITOA HACAOBOM

YYT1unaj pre-mortem ycAOBa Ha IIOKA3aTebE CTPECA M KBAAUTET Meca ropeaa”

° pCSyATaT COIICTBEHOT I/ICTpa}KI/IBa"IKOF paAa,

® A IIPEAAOXKEHA AHMCEPTAIHja Y LEAUHH HU Yy ACAOBHMA HHje OHAA IIPEAAOKEHA 32 AOOHjarbe
OHAO KOje AUIIAOME IIPEMA CTYAHJCKHM IIPOIPAMUMA APYTHUX BUCOKOIIIKOACKHX YCTAHOBA,

®  AQ Cy PE3YATATH KOPEKTHO HABEACHH U

® A2 HHECAM KPIIMO/A2 ayTOPCKA IIPABA M KOPUCTUO MHTEACKTYAAHY CBOjUHY APYIUX AHIIA.

ITornmc AoKkTOpaHAa

V Beorpaay, 25.06.2025.




ITpuaor 2.

I/IsjaBa O NCTOBETHOCTH IIITAMIIAHE N €ACKTPOHCKE BCPSI/Iie AOKTOPCKOT pasa

Vme u ipesume ayropa Mean Buhuh

Bpoj ymmca 2016/5002

Cryanjcku mporpam AOKTOPCKE aKAACMCKE CTYAH]E

Hacaos paaa ”Vr1uiiaj pre-morfen yCAOBA Ha ITOKA32ATEAE CTPECA U KBAAUTET MeCa rOBeAd”

Menrtop mpod. ap Heherko Kapadacua u Ap bojana banosuh "Hhepu

13jaB/oYjeM Aa je IITaMIIaHa BEP3Hja MOI AOKTOPCKOT PaAa MCTOBETHA €ACKTPOHCKO] BEP3UjU KOJy Cam

peAao/ Aa 3a 00jaBroUBAbE HA ITOPTAAY AMTHTAAHOT Pero3uTopujyma Yuusepsurera y beorpaay.

AO3BO/\DaBaM Aa CE O6iaB€ MOjI/I AWYHUA ITOAAITY BE€3aHU 34 AO6I/IjaH)€ AKAACMCKOT 3Bamba AOKTOpa HaAyKa,

Kao IIITo Cy UME U HpCSI/IMC, TOAHHA 11 MECTO pobeﬁ;a I AATYyM OA6paHC paAa.

OBH AMYHH ITOAQIIE MOTY C€ OOjaBUTH HA MPEKHHM CTPAHHIIAMA AUTHUTAAHE OHOAHMOTEKE, Y

€AEKTPOHCKOM KaTaAOIY U y IIyOAHKaLijama Y HuBep3urTeTa y beorpaay.

ITornc AokTOopanHaa

V Beorpaay, 25.06.2025.




ITpuaor 3.

H3zjaBa o kopunrhemy

Osaamrhyjem VHuBepsutercky 0udbAnotexy ,,CBetosap MaproBuh™ Aa y AUTHTAAHH PErIO3HTOPH]yM

Vuusepsurera y Beorpaay yHece MOjy AOKTOPCKY AMCEPTAITH]Y ITOA HACAOBOM:

YYr1uiaj pre-mortem yCA0Ba Ha IIOKA34TEAE CTPECA U KBAAUMTET MECA roBeAa’

KOja je MOje ayTOPCKO ACAO.

,A,I/ICCPTQ_HI/IjY ca CBUM HpI/IAO3I/IMa HpCAaO/Aa caM Y CACKTpOHCKOM (popMaTy IIOTOAHOM 3a TpajHO

APpXUBHUPAIBEC.

Mojy AOKTOPCKY AHCEPTAIH]jy HOXparbeHy y AUIHTaAHH penosuTopujym YHusepsurera y beorpaay
MOIy Aa KOPHCTE CBH KOJjH IIOIITYjy OApeADe caapikaHe y oaabpanom Ttuiy Aumienne Kpearusme

sajeanntie (Creative Commons) 3a KOjy cam ce OAAYYHO/ Aa.
1. Ayropcrtso
2. AyTOpCTBO - HEKOMEPIIHJAAHO
@AyTopcho — HEKOMepIujaAHo — 6e3 mpepaae
4. AyTOpCTBO — HEKOMEPIIMJAAHO — ACAUTH ITOA UCTHM YCAOBHMA
5. AyropctBo — 0e3 mpepaae
6. AyTOPCTBO — ACAHTH IIOA HCTHM YCAOBHMA

(MOAHMO Aa 3a0KPYKHTE CAMO JEAHY OA IIECT ITOHYHEHHX AMIEHIIN, KPaTaK OIHC AHIICHIIN AAT j€ Ha

roAehuHm AMCTa).

ITornmc AoKkTOpaHAa

V Beorpaay, 25.06.2025.




1. AyropctBo - A03BO/MSABATE YMHOKABAKSE, AUCTPHOYIIH]Y U jABHO CAOIIIITABAGE ACAA, H IIPEPAAE, AKO
ce HABEAC MME ayTopa Ha HAYHH OApeheH OA crpaHe ayropa HMAHM AaBaoOla AHIICHIIE, YaK U Y

komMeprmjarHe cBpxe. OBO je HajcAOOOAHH]A OA CBHX AUIICHITH.

2. AyTopcTBO — HEKOMEPIHjaAHO. A03BOMABATE YMHOKABAILE, AUCTPUOVIINY U JaBHO CAOIIIITABAIGE
AGA2, U IIPEPAAE, AKO Ce HABEAE HME ayTOpa Ha HAYMH OApeheH oA cTpaHe ayTopa HAM AaBaOIA
Anrienrie. OBa AHIIEHIIA HE AO3BOAABA KOMEPIIH]AAHY YIIOTPEOY ACAA.

3. AyropctBo - HekOMepHHjaAHO — Oe3 mpepaae. AO3BObdABATE YMHOMKABAE, AUCTPHOYIIH]Y U JaBHO
CAOIIIIITABAIbE ACAZ, O3 IIPOMEHA, IIPEOOANKOBAA HAU YIOTPEOE ACAA ¥ CBOM ACAY, KO CE HABEAC
nMe ayTopa Ha Ha4HH OApeheH OA crpaHe ayropa mAn AaBaora AntieHrie. OBa AHIICHIIA HE AO3BO/boaBa
KOMEPIIHjaAHY YIIOTPeOy AeAa. Y OAHOCY Ha CBE OCTAAE AMIICHIIE, OBOM AHMIICHIIOM CE OIPaHHYABA

najpehu o6mum 1mpasa kopurtherma AeAa.

4. AyropcTBO - HEKOMEPIIHJAAHO — ACAUTH IIOA HCTUM YCAOBHMA. AO3BOAABATE YMHOMKABAIBE,
AUCTPUOYIIH]Y U JaBHO CAOIIIIITABAIbE ACAQ, U IIPEPAAE, AKO CE HABEAEC MME ayTopa Ha HAYHH oApehen
OA CTpaHE ayTopa AU AABaOIla AHIIECHIIE M AKO C€ IIPepasd AUCTPHOYHPA IIOA MCTOM HAM CAMIHOM

anrreHIoM. OBa AUIIEHITA HE AO3BO/AS>aBa KOMEPIIMJAAHY YIIOTPEOY ACAQ H ITPEPAAA.

5. AyropctBo — 6e3 mpepaae. A03BOAaBATE YMHOMKABAIGE, AUCTPUOYIIH]Y M jABHO CAOIIIITABAIGE ACAQ,
0e3 IIpoMeHa, IIPEODANKOBAbA HAU YIIOTPEOE ACAA ¥ CBOM AEAY, AKO CE HABEAE MME ayTOpa Ha HAYMH
oApeber oa crpane ayropa man AaBaora Aurerre. OBa AHIICHIIA AO3BObSABA KOMEPIIHJAAHY YIIOTPEOY

AEAQ.

6. AYTOPCTBO - ACAHTH IIOA HCTHM YCAOBHMA. AO3BO/MSABATE YMHOKABAISE, AUCTPHOVIIH]Y M jaBHO
CAONINTABAKE ACAQ, U ITIPEPAAE, AKO CE HABEAE MME ayTOpa HA HAYHH OApeheH OA cTpaHe ayTopa MAM
AaBaOIla AHIIEHIIE U aKO C€ IIPEPasd AUCTPUOYHPA IIOA MCTOM HAM CAMIHOM AnrieHIom. OBa AnrieHIa
AO3BO/bo>aBa KOMEPIIHjaAHY yIOTpeOy Acaa u npepasa. Camdna je copTBEPCKUM AUIIEHITAMA, OAHOCHO
AMIIEHITAMA OTBOPEHOT KOAAQ.



